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An Analytic Point of View
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Study mathematics the Russian way in English
Th e American Mathematical Society (AMS) invites undergraduate 
mathematics and computer science majors in the U.S. to apply for 
a special scholarship to attend a semester in the Math in Moscow 
program, run by the Independent University of Moscow.

 •  Five scholarships in the amount of US$9,000 are available 
   per semester.
 •  Scholarships are for U.S. undergraduate mathematics or    
   computer science majors.
 •  Application deadlines for scholarships: September 15 for    
   spring semesters and April 15 for fall semesters.
  •  Contact: Membership and Programs Department, American 
   Mathematical Society, 201 Charles Street, Providence, RI 
   02904-2294 USA; telephone: 800-321-4267, ext. 4170; 
   e-mail: student-serv@ams.org

Math in MoscowTh e American 
Mathematical 

Society

http://www.ams.org/programs/travel-grants/mimoscow
Scholarship Program

Features of the 
Math in Moscow program:

• A 15-week long semester that off ers foreign students 
the chance to spend a semester studying mathematics and 
computer science in Moscow with internationally recognized research 
mathematicians.

• Courses are taught in the Russian tradition of teaching mathematics, 
features of which include: small classes, emphasis on in-depth 
understanding of carefully selected material, one-on-one 
interaction with professors.

• Courses are taught in English.
• For more information about the Math in Moscow 

program and application instructions, visit 
http://www.mccme.ru/mathinmoscow/

http://www.mccme.ru/mathinmoscow/
http://www.ams.org/programs/travel-grants/mimoscow


WHO HAS THE #1 HOMEWORK  
SYSTEM FOR CALCULUS?
THE ANSWER IS IN THE QUESTIONS.
When it comes to online calculus, you need a solution that can grade 
the toughest open-ended questions. And for that there is one answer: 
WebAssign.
 Only WebAssign’s patent pending grading engine can recognize 
multiple correct answers to the same complex question. Competitive 
systems, on the other hand, are forced to use multiple choice answers 
because, well they have no choice. And speaking of choice, only 
WebAssign supports every major textbook from every major publisher.  
With new interactive tutorials and videos offered to every student, it’s 
not hard to see why WebAssign is the perfect answer to your online 
homework needs.
 It’s all part of the WebAssign commitment to excellence in 
education. Learn all about it now at webassign.net/math.

800.955.8275     webassign.net/math

Solve the differential equation.

t ln t + r = 7tet

7et + C

dr
dt

r = ln t

http://webassign.net/math
http://webassign.net/math
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Opinion

What’s a Math 
Educator to Do?
I feel like a schizophrenic. I truly think that the Common 
Core State Standards for Mathematics (CCSSM) are a di-
saster. I think that the high-stakes tests based on these 
standards will stultify the mathematics curriculum for a 
decade, curtailing any attempts at experimentation and 
creativity. I think they will take us back to a time when 
the rich got richer and the poor got poorer, i.e., when mo-
tivated math students got ahead and weaker students just 
dropped away, knowing little and content to tell anyone 
who would listen that they were always bad in math. 

They’re not the standards I would have written. In 
the spirit of full disclosure, I was actually on the writing 
team for CCSSM. Unfortunately they chose to use only 
the prepositions I wrote—none of the nouns or verbs. I 
have taken to writing blogs and op-ed pieces criticizing 
CCSSM and calling for quite radical change. So why do I 
feel like a schizophrenic? Because I am at the same time 
working to make the implementation of the CCSSM be as 
effective as possible!

I don’t think that this is hypocrisy. I really don’t. These 
standards, the tests based on them, and the curricula 
based on those tests based on those standards are going 
to be with us for a long time. Teachers will be trained 
in CCSSM both pre- and in-service, and a huge cohort of 
students will go through the system that is evolving. It 
will not be possible to be a U.S. mathematics educator—at 
least for the next decade—and not be involved with the 
implementation of CCSSM. I care about that generation of 
kids. I care that they learn as much mathematics as they 
can and that they learn to use that mathematics as they 
go on—in school, in careers, as knowledgeable citizens, 
and in their daily lives.

And so I will work with the assessment consortia. I will 
sit on advisory boards for curriculum projects. I will write 
reports to NSF and other funders talking about how to do 
this “right”, even though in my heart of hearts I wished 
they’d tear these standards up and start from scratch or, 
better yet, breathe new life into the 1989 Standards of 
the National Council of Teachers of Mathematics (NCTM), 
which were never given a fair chance to succeed. In fact, 
it is the lesson of the “math wars” that helps to make me 
as divided as I am. In the 1990s critics of those standards 
simply threw rocks. The fact that 10+ years of attacks did 
nothing to help the mathematics education of so many 
children was not their concern. In their eyes their cause 
was just and therefore sacrifices had to be made.

I am not so cavalier. I have strong and fervent beliefs 
that CCSSM is wrong-headed, and I will say so in public. But 
I will also work to make the emerging system as positive 
an experience for teachers and students as possible. And 
I know I’m not alone. It is always easier to criticize and be 
cynical. It is harder to roll up one’s sleeves and get to work. 
So I will remain a schizophrenic, work for students and 
teachers to learn what mathematics they can, and work 
for the day that our standards come back to their senses.

—Solomon Garfunkel, Executive Director, 
Consortium for Mathematics and Its Applications

 sol@comap.com
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 Ethics for Interviewers: 
Location Matters
The Joint Committee on Employment 
Opportunities (JCEO) is made up of 
representatives from the AMS, the 
Mathematical Association of Amer-
ica, and the Society for Industrial 
and Applied Mathematics. The JCEO 
oversees the Employment Center 
(EC) at the Joint Mathematics Meet-
ings and staffs a table inside the EC 
to offer advice to job applicants on 
interview-related topics. We would 
like to address the subject of inter-
views conducted by employers out-
side of the EC, either in hotel rooms 
or suites or in public areas. Our goal 
is to ultimately improve services at 
the EC to accommodate all employ-
ers, especially those not currently 
using the EC.

The AMS, the MAA, and SIAM, as 
noted in the program of the JMM, 
strongly discourage employers from 
interviewing candidates in hotel 
rooms or suites. Additionally, the 
AMS “strongly encourages use of the 
Employment Center venues for all 
professional interviews of prospec-
tive employees at Society meetings,” 
as outside interviews that take place 
in public areas can also be problem-
atic. Based on consistent feedback 
from the yearly AMS survey of ap-
plicants, the JCEO feels the need to 
bring the issue of outside interviews 
to the attention of all employers.

Survey responses for the past sev-
eral years consistently indicate that 
applicants who had interviews at the 
JMM but outside the EC have expe-
rienced logistical issues with these 
interviews. Applicants felt it was 
difficult to coordinate interviews at 
the EC with outside interviews tak-
ing place in many different locations, 
including restaurants, hotel lobbies, 
and public areas, especially when the 
applicants are running from one in-
terview to the next and must go long 
distances between meeting points. 
Due to the public nature of interviews 
in common areas, applicants have 
reported that they were embarrassed 
or distracted by friends, colleagues, 
or other employers who might ap-
proach during the interviews and that 

they felt awkward speaking openly in 
these public interviews where they 
might be overheard.

The JCEO wants employers to 
know that the places the EC provides 
for interviews are in one easy-to-find 
location that is safe, away from highly 
trafficked areas, and protected from 
interruptions. All employers are re-
minded that the EC offers them the 
opportunity to pick the length of 
time they devote to each interview. 
The JCEO would appreciate sugges-
tions from those who are and are 
not currently using the EC. If many 
employers currently holding outside 
interviews decide to use the EC, it 
would relieve some of the stress on 
the applicants.

—Margaret Robinson, 
Chair of the Joint Committee on 

Employment Opportunities,
on behalf of the committee 

Mount Holyoke College
robinson@mtholyoke.edu

(Received April 14, 2012)

On Arnold, Thom, and Whitney 

I would like to correct an impres-
sion mentioned by Dmitry Fuchs in 
the article “Memories of Vladimir 
Arnold”(April 2012 issue, p. 485). He 
quotes Arnold saying “The most cata-
strophic feature of the theory of ca-
tastrophes is a full absence of refer-
ences to the work of H. Whitney.” This 
is an incorrect statement. As early 
as 1955 in the article “Les singulari-
tés des applications différentiables” 
(Ann. Institut Fourier 6 (1955–56)
pp. 43–87), Thom refers to Whitney’s 
work. In his book Stabilité structurelle 
et morphogénése, written in the years 
1966–68, Hassler Whitney is men-
tioned with respect to his work in 
differentiable functions and the sin-
gularities of differentiable mappings. 
Whitney was Thom’s mentor and 
helped him maintain a fairly accept-
able level of rigor. Thom had great 
admiration for the originality and 
depth of the mathematical work of 
Whitney; he once told his mathemati-
cian friend Maurico Peixoto “Of all the 
mathematicians I know, Whitney is 

the one who has the most acute sense 
of the differentiable. Altogether he is 
the American Riemann.” (“René Thom 
(1923–2002)”, supplement number 
103 of the Gazette des mathématici-
ens, edited by C. Anné, M. Chaperon, 
and A. Chenciner, Société Mathéma-
tique de France, Paris, 2004). High 
praise indeed!

—S. Peter Tsatsanis
 Retired member of the AMS

 Former Head of Mathematics 
Vaughan Road Academy, 

Toronto, Canada
 petertsa@hotmail.com

(Received April 18, 2012)

Can One Explain This?

In theApril 2012 issue of the Notices 
there was an article about the late 
V. I. Arnold. I was surprised that it did 
not mention his major contribution 
in studying the Kolmogorov circle 
map and the famous Arnold tongues. 
A puzzling feature for me in the 
Kolmogorov circle map is its intrin-
sic relation to some heart diseases 
[Leon Glass, Michael R. Guevara, Alvin 
Shrier, Rafael Perez, “Bifurcation and 
chaos in a periodically stimulated 
cardiac oscillator”, Physica 7D (1983) 
pp. 89–101]. Definitely Kolmogorov 
was not a cardiologist, yet the func-
tion that interested him is closely 
related to real heart diseases. Is this 
a coincidence?

What about the Riemann zeta func-
tion and continuous nondifferentia-
ble (almost everywhere) functions? 
It was proved that both of them 
are related to quantum mechanics. 
But quantum mechanics appeared
approximately 50 years after Rie-
mann!! Another coincidence?

—E. Ahmed
 Faculty of Science, 

Mansoura, Egypt
 magd45@yahoo.com

(Received May 8, 2012)
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Galois for 21st-Century
Readers
Harold M. Edwards

T
he recent bilingual publication of The
Mathematical Writings of Évariste Ga-
lois by Peter M. Neumann [6] will make

Galois’s own words available to a vast

new audience of students of modern

algebra. I have long advocated reading the original

works of great mathematicians, but even with the

advantage of Neumann’s extensively annotated

transcription and translation it will be difficult

for modern readers to connect Galois theory as

they know it with Galois’s original presentation of

it in his famous First Memoir (Premier Mémoire),

entitled “On the conditions for the solvability of

equations by radicals”.

The First Memoir was submitted to the Paris

Academy of Sciences in January of 1831, only to

be rejected. With the benefit of hindsight, it is easy

to condemn this rejection as an epic misjudgment.

However, anyone who has studied the memoir will

sympathize with the decision, especially in view

of the fact that the referees recommended that

the young author—Galois was just nineteen at

the time—make his presentation clearer and more

expansive. They could not have imagined that this

would be their last chance to recognize the merit

of the work of an unparalleled genius.

In this paper, I have tried to explain the First

Memoir to modern readers, going through it

proposition by proposition. The most important

proposition, and the one I most emphasize, is

Proposition 2, the one about which Galois wrote in

the margin, “There is something to be completed

in this proof. I do not have the time” (the sec-

tions “Proposition 2” and “Proposed Revision of

Harold M. Edwards is emeritus professor of mathematics
at Courant Institute of Mathematical Sciences. His email
address is edwards@cims.nyu.edu.

DOI: http://dx.doi.org/10.1090/noti869

Proposition 2” below). My interpretation suggests

how Galois might have stated and proved it given

a little more time. This revised Proposition 2,

combined with Proposition 1 (which I also revise,

but only to make the statement Galois surely in-

tended), contains the equivalent of what is now

called the fundamental theorem of Galois theory.

I do not assume that the reader has ready ac-

cess to the First Memoir and have tried to make

the explanations stand on their own, but serious

readers would be foolish to be satisfied with my

rewarmed version of Galois’s theory. The original,

however flawed and incomplete it may be, is indis-

putably one of the most valuable and insightful

documents in the history of mathematics.

The Ground Field

At the beginning of the First Memoir, Galois

establishes what would be called the ground field
today. He states that the polynomials (he calls them

equations) to be solved may have coefficients that

are not rational numbers, but that nonetheless

the coefficients of the polynomial to be solved

(or, as would be said today, the polynomial to

be factored into linear polynomials) will be called

rational quantities. Explicitly, he says, “We shall

call rational every quantity which can be expressed

as a rational function of the coefficients of the

[polynomial] together with a certain number of

quantities adjoined to the [polynomial] and agreed

arbitrarily.”

I will denote by K a field which is the field

of rational numbers Q to which a finite number

of irrational quantities, either algebraic or tran-

scendental, are adjoined.1 This field K, “agreed

1At first, it is simplest to take the ground field K to be Q ,
and this case exhibits all the features of the general case.
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arbitrarily”, will be the field of quantities that

are considered to be rationally known in Propo-

sition 1. In the course of the solution of a given

polynomial, other quantities will necessarily be

adjoined.

Lemma 1

Galois’s first lemma states that “An irreducible

[polynomial] cannot have any root in common

with a rational [polynomial] without dividing it.”

He essentially leaves the proof to the reader,

saying only, “For the greatest common divisor

of the irreducible [polynomial] and the other

[polynomial] will again be rational; therefore, etc.

[sic].”

The notion of a greatest common divisor of two

polynomials which he cites here is of fundamental

importance to the whole theory. Strictly speaking,

one can’t speak of the greatest common divisor of

two polynomials in one variable with coefficients

in K but only of a greatest common divisor, which

is a polynomial that divides them both and which,

among all such common divisors, has maximum

degree. Given one greatest common divisor of

two polynomials, the others are all obtained by

multiplying by nonzero constants.

The construction of a greatest common divisor

of two given polynomials with coefficients in K

can be carried out in various ways. Galois gives

no hint as to how he would find a greatest

common divisor, but all methods come down

to the following simple idea, often called the

Euclidean algorithm for polynomials.

A common divisor of f (x) and g(x) is obvi-

ously a common divisor of f (x) and r(x) when

deg f (x) ≤ degg(x) and r(x) is the remainder

when g(x) is divided2 by f (x) to find polynomials

q(x) and r(x), with deg r(x) < deg f (x), for which

g(x) = q(x)f (x) + r(x), provided, of course, that

f (x) 6= 0. Conversely, every common divisor of

f (x) and r(x) is also a common divisor of f (x) and

The possible inclusion of transcendental quantities is indi-
cated by Galois’s reference to “algebraic equations” in the
remarks that precede his proof of Proposition 1. He surely
means polynomials whose coefficients are transcendental
or, to put it colloquially, whose coefficients are letters, not
numbers.
2Unless the divisor is monic, division of polynomials can
become cumbersome. Since multiplication of g(x) by a
nonzero element of the ground field does not affect its
greatest common divisor with f (x), one can simplify the
division by multiplying g(x) by a suitable power of the lead-
ing coefficient of f (x). In this way, one never needs to do
any divisions in the ground field and the algorithm pro-
duces a greatest common divisor whose coefficients are in
the ring generated in K by the coefficients of f (x) and g(x).
If, for example, K = Q and f (x) and g(x) have integer
coefficients, then a greatest common divisor found by this
method will have integer coefficients.

g(x). If deg f (x) > degg(x), a common divisor of

f (x) and g(x) is a common divisor of r(x) and

g(x) where r(x) is the remainder when f (x) is

divided by g(x), provided, again, that g(x) 6= 0. In

this way, the common divisors of f (x) and g(x)

are found to coincide with the common divisors

of two polynomials whose total degree is less than

the total degree deg f (x) + deg g(x) of f (x) and

g(x), provided neither f (x) nor g(x) is zero. When

the degree of the zero polynomial is considered

to be −∞, this procedure allows one to reduce the

problem of finding the common divisors of f (x)

and g(x) to the same problem for a pair of polyno-

mials whose total degree is reduced, unless that

total degree is −∞. Thus, since the total degree

cannot be reduced more than deg f (x)+ degg(x)

times without reaching −∞, the common divisors

of f (x) and g(x) coincide with the common divi-

sors of two polynomials constructed by iterating

this algorithm, one of which is zero. Let d(x)

denote the one that is not zero. Then the common

divisors of f (x) and g(x) coincide with the divisors

of d(x). In particular, d(x) is a greatest common

divisor of f (x) and g(x).

As for the proof of Galois’s Lemma 1, note first

that Galois is certainly including roots that are

not in the ground field K, because a polynomial

that is irreducible over K has no roots in K unless

its degree is one, in which case the lemma is

elementary. If there is an extension of K in which

f (x) and g(x) have a common root, then there is

an extension of K over which f (x) and g(x) have

a common divisor of degree greater than zero.

The algorithm for finding a greatest common

divisor of f (x) and g(x) does not make any use

of the extension of K, so in this case there must

be a common divisor of f (x) and g(x) of degree

greater than zero with coefficients inK. When f (x)

is irreducible, it follows that this common divisor

is a nonzero multiple of f (x) (the only divisors of

f (x) are nonzero constants and nonzero multiples

of f (x)), so f (x) divides g(x), as was to be shown.

The Precious Galois Principle

As will be explained below, Galois’s Lemmas 2 and

3 combine to prove that, for any given polynomial

f (x) with coefficients in K, there is an irreducible

polynomial G0(X) with coefficients in K with the

property that the field K(V) obtained by adjoining

one root V of G0(X) to K is a field over which

both f (x) and G0(X) can be written as products

of linear factors. That is, Lemmas 2 and 3 imply a
construction of a normal extension of K which is a
splitting field of f (x).

Galois’s proof—or, rather, the proof indicated

by Galois, because an indication is all he gives—

presents a somewhat circular argument, insofar

as he tacitly assumes that there is such a thing
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as a splitting field of f (x) before proceeding

to construct one! This is the fallacy that Gauss

accused his predecessors of having committed

when he was explaining the necessity for his new

(in 1799) proof that a polynomial with integer

coefficients splits into linear factors over the field

of complex numbers, the statement that is often

called the fundamental theorem of algebra. He said

that his predecessors had based their arguments

on the assumption that a polynomial with integer

coefficients had roots in some sense and that it

was possible to compute with them; for that reason

he held the previous proofs to have been invalid.

The same objection applies to Galois’s Lem-

mas 2 and 3. Their proofs assume that the given

polynomial has roots and that computations with

the roots can be carried out. But in Galois’s case

the objection is far less damaging, because Galois

was not just proving that one could compute with

the roots—in which case it would have been fa-

tal to assume at the outset that it was possible

to compute with the roots—but he was giving a

construction that explained exactly how to com-

pute with the roots. That is, he proved that if it is
possible to compute with the roots of f (x) in a con-
sistent and rigorous way, then the field of rational
functions of these roots is isomorphic to a field of
the above form K(V).

Not until several decades later did Kronecker

prove the existence of a splitting field for a given

polynomial in a way that would suffice to put

Galois’s construction on a sound footing. When

he did so, he built on what he called das köstliche
Galoische Princip (the precious Galois principle),

by which he meant the construction implied by

Lemmas 2 and 3 of Galois’s memoir.3

Galois’s Construction

Lemma 2 states that, for any polynomial f (x) with

coefficients in K that is without multiple roots,

one can find a rational function V of the roots

of f (x) with the property that no two values of

V that are obtained by permuting the roots of

f (x) in V are equal. He even says that the linear

function V = Aa+Bb+Cc+·· · of the roots a, b,

c, . . . of f (x), in which the coefficients A, B, C, . . .

are integers, has this property when the integer

coefficients are suitably chosen.

He gives no proof at all, but—provided one

does not question what the roots of f (x) are or

how one computes with them—the lemma can be

proved in the following way. When the integer

coefficients A, B, C, . . . that are to be determined

are regarded as variables, V = Aa+Bb+Cc +·· ·
becomes a linear polynomial in these variables

whose coefficients are the roots of f (x). There are

3See [3].

in fact m! such linear polynomials, where (as in

Galois’s notation) m is the degree of f (x), one

for each permutation of a, b, c, . . . . By virtue

of the assumption that f (x) has no multiple

roots, the difference of any two of these m! linear

polynomials is a nonzero linear polynomial inA, B,

C, . . . . Therefore, the product of allm!(m!−1) such

differences is nonzero; call it ∆. The coefficients

of ∆ are polynomials in the roots of f (x), but

they are symmetric polynomials in these roots,

and, as was well known and understood long

before Galois’s time, any symmetric polynomial

in the roots of a polynomial can be expressed as

a polynomial in its coefficients. Therefore, ∆ is a

nonzero polynomial in m variables A, B, C, . . .

with coefficients in K. It remains only to show that

integer values can be assigned to the variables

in a nonzero polynomial with coefficients in K

in such a way that the polynomial assumes a

nonzero value, which is easily done by induction

on the number of variables in the polynomial, and

Lemma 2 follows.

Lemma 3 then makes the very important state-

ment that each root of f (x) can be expressed

rationally in terms of V when V is chosen as in

Lemma 2 (and when, as required by Lemma 2, f (x)

has no multiple roots). In other words, the field

K(V) is a splitting field of f (x). In this case, Galois

does sketch a proof:

Let X be a new variable, and let G(X) be the

product of allm! factorsX−V whereV ranges over

them! versions of V . For simplicity, assume V has

the formAa+Bb+Cc+·· · where the coefficients

A, B, C, . . . are integers. The coefficients of G(X),

being symmetric functions of the roots of f (x),

are in K.

By the construction of V , G(X) has m! distinct

roots. The factors of G(X) can be partitioned into

m subsets by putting two of them in the same

subset when they have the same root of f (x) in the

first position with the coefficient A. Then G(X)

becomes a product of m factors, which can be

expressed in the form F(X,a), F(X, b), F(X, c),

. . . where F(X,Y) is a polynomial in two variables

with coefficients in K, namely, the polynomial

F(X,Y) that is found in the following way. First,

let the product (X−Aa−Bb−Cc−·· · )(X−Aa−
Bc − Cb − ·· · ) · · · of the (m − 1)! factors X − V
of G(X) in which a occurs in the first position

be written as a polynomial in X and a by making

use of the fact that every symmetric polynomial

in the roots b, c, . . . of f (x) other than the root a

can be expressed rationally4 in terms of a. Then

4This basic fact about symmetric polynomials follows from

the formula (x − b)(x − c) · · · = f (x)
x−a , in which the

coefficients on the left side are the elementary symmetric
polynomials in b, c, . . . , and the coefficients on the right
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F(X,Y) is the polynomial found by writing Y

in place of a in the resulting polynomial. Thus,

G(X) = F(X,a)F(X, b)F(X, c) · · · . (The right side

is a polynomial with coefficients in K because

symmetric polynomials in the roots a, b, c, . . . of

f (x) have values in K.)

Then a greatest common divisor of F(V , x)

and f (x) can be written, on the one hand, as a

polynomial with coefficients inK(V), because both

F(V , x) and f (x) can be regarded as polynomials

in x with coefficients in K(V), but, on the other

hand, it has exactly one root a because F(V , a) =
0 (as follows from the fact that F(V , a) is a

product of (m − 1)! factors V − V ′ where V ′

ranges over all (m − 1)! versions of V in which

the root a comes first, and just one of these

factors is zero), but F(V , b) 6= 0 for all other

roots b of f (x) (because V is a simple root

of G(X) = F(X,a)F(X, b)F(X, c) · · · ). Thus, this

greatest common divisor has degree one, so it is of

the form φ(V)x+ψ(V) where φ(V) 6= 0. For the

quantities φ(V) and ψ(V) in K(V) that are found

in this way, φ(V)a+ψ(V) = 0, which shows that

a = −ψ(V)/φ(V) is in K(V).

Similarly, a quotient −ψ1(V)/φ1(V) can be

constructed that expresses rationally in terms of

V the root of f (x) that occurs in the second place

of V , with the coefficient B, by grouping the factors

X − V of G(X) according to the root that appears

in the second place of V . Thus, b is in K(V). In

the same way, one finds that all roots of f (x) are

in K(V), from which it follows as well that all

roots of G(X) are in K(V) for any root V of G(X)

(because these roots are rationally expressible in

terms of the roots of f (x)).

(Galois scrupulously observes that this

conclusion—all roots of f (x) can be expressed

rationally in terms of a single quantity—is indi-

cated, without proof, in one of Abel’s posthumous

works. He is probably referring to [1]. As to the

priority of the discovery, however, he wrote in

another place ([6], pp. 238–239) that “. . . it would

be easy for me to prove that I did not even

know the name of Abel when I presented my

first research on the theory of equations to the

Institute. . . ”).

Computation in K(V)

Let G(X) = G0(X)G1(X)G2(X) · · · be the fac-

torization5 of G(X) into factors irreducible over

side are polynomials in a by virtue of the remainder theo-
rem, which states that the remainder when f (x) is divided
by x− a is f (a), which is zero.
5The factorization of G(X) into irreducible factors is fairly
easy to carry out when K is Q or a field obtained from Q

by adjoining transcendental quantities (variables), but the
general factorization problem is more difficult. See Part 1
of [2].

K. Each of these irreducible factors is a Galois

polynomial—that is, adjunction of one of its roots

constructs a field over which it splits into linear

factors—because adjunction of any one root V to

K gives a field in which f (x) has m roots a, b, c,

. . . , which means it gives a field in which G(X) has

m! roots Aa + Bb + Cc + ·· · .

In particular, a splitting field of f (x) can be con-

structed by adjoining one rootV of one irreducible

factor of G(X) to K, an observation that answers

the question, how can one do computations with
the roots of a given polynomial f (x)?—provided

one assumes that such computations are possible

in the first place—because computations in the

field K(V) are quite simple. If (as in Galois’s nota-

tion) n is the degree of the irreducible factors of

G(X) over K, then every quantity in K(V) can be

written in one and only one way as a polynomial

in V of degree less than n with coefficients in K.

In other words, writing a quantity in K(V) as a

polynomial in V of degree less than n with coeffi-

cients in K puts that quantity in a canonical form
with the property that two quantities in K(V) are

equal only if their canonical forms are identical.

Two quantities in canonical form can be added in

the obvious way, and they can be multiplied by

multiplying them as polynomials and then using

the relation G0(V) = 0 to reduce the degree of

the product until it is less than n = degG0, where

G0(X) is the irreducible factor of G(X) of which V

is a root. Finally, the reciprocal of a quantity φ(V)

in canonical form can be found, provided it is not

zero, by combining the algorithm for finding a

greatest common divisor of φ(X) and G0(X) with

the fact that G0(X) is irreducible to find6 that a

nonzero constant c in K can be written in the

form α(X)φ(X)+ β(X)G0(X), which implies that
1

φ(V)
= α(V)

c
; this reciprocal ofφ(V) is in canonical

form becauseα(X) can be assumed to have degree

less than n = degG0(X).

Automorphisms

The modern abstract notion of an automorphism

of a field may have been far removed from Ga-

lois’s way of thinking, but the representation of

the splitting field of f (x) as a field extension

obtained by adjoining one root of G0(X) provides

the equivalent of what is now called the Galois

group of that field extension, which is a group of

automorphisms.

6All polynomials with coefficients in K generated by the al-
gorithm for finding a greatest common divisor ofφ(x) and
G0(X) can be written as linear combinations of φ(x) and
G0(X), so a greatest common divisor can be so written.
In the present case, the greatest common divisors are the
nonzero constants, because G0(X) is irreducible and the
degree of φ(X) is less than n = degG0(X).
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The connection is simply the following. As

was seen in the preceding section, every rational

function of the roots of f (x) with coefficients in K

has a unique representation in the canonical form

φ(V), whereφ is a polynomial of degree less than

n = degG0(X) with coefficients in K. Moreover,

since this statement implies that all roots of G(X)

can be written in this same canonical form, there

are exactly n roots V of G0(X) in K(V). Galois

calls them V , V ′, V ′′, . . . , V (n−1). The mapping

which assigns to a quantity φ(V) in the extension

field K(V) the quantity φ(V (i)), which is another

quantity in K(V), is an automorphism of K(V)

for each of the n roots V (i) of G0(X) (because V

and V (i) satisfy the same defining relation), and

these n automorphisms of K(V) constitute what

is called the Galois group of K(V) over K today.

Galois deals only with the action of these

automorphisms on the list of roots a, b, c, . . . of

f (x), and he represents that action in a very specific

way. What he calls “the group of the equation”

(before the first scholium of Proposition 1) is not

a group at all in the modern technical sense of

the word group, but simply an n ×m array (see

Figure 1), where the number of rows n is the

degree of G0(X) and the number of columns m

is the degree of the polynomial f (x) whose roots

are to be constructed. (Galois adds an (m + 1)st

column on the left giving captions for the rows.)

The first row contains the roots a, b, c, . . . of f (x)

in K(V), listed in some order, and the subsequent

rows list the same roots in the order in which they

appear after the automorphism that carries V to

V (i) is applied. (Galois writesφ(V),φ1(V),φ2(V),

. . . for the first row, but states at the outset that

these are to be seen not as polynomials in V but

as roots of f (x). Similarly, the symbols φ(V (i)),

φ1(V
(i)), φ2(V

(i)), . . . in subsequent rows are no

doubt to be seen as roots of f (x).)

In the statement of Proposition 1, something

very close to the notion of an automorphism of

the splitting field is implied.

Proposition 1

Galois’s Proposition 1 characterizes the “group

of the equation”, represented by the n ×m array

above, in the following way:

Let a [polynomial] be given of which them roots
are a, b, c, . . . . There will always be7 a group of
permutations of the letters a, b, c, . . . which will
enjoy the following property:

1. Every function of the roots invariant under the
substitutions of this group will be rationally known,
and

2. conversely, every function of the roots that is
rationally determinable will be invariant under the
substitutions.

In both 1 and 2, the manuscript shows that

Galois first wrote “permutations” and changed

it to “substitutions”, but he let “permutations”

stand in the phrase “group of permutations,”

which strongly suggests that the group he had

7Galois first wrote, “One will always be able. . . ” and
crossed it out to write, “There will always be. . . ”. His ap-
proach to algebra led to many more such conflicts between
constructive and nonconstructive formulations.

(V) φ(V) φ1(V) . . . φm−1(V)

(V ′) φ(V ′) φ1(V
′) . . . φm−1(V

′)

(V ′′) φ(V ′′) φ1(V
′′) . . . φm−1(V

′′)

. . . . . .

(V (n−1)) φ(V (n−1)) φ1(V
(n−1)) . . . φm−1(V

(n−1))

Figure 1. This m× n array (with an (m+ 1)st column added on the left) is the format in which Galois

presented what he called the group of the equation f (x) = 0. (However, Galois wrote φ’s without paren-

theses as φV , φ1V , etc. His only parentheses are in the column on the left and the superscripts in the

bottom row.) Here V is a quantity with the property that all roots a, b, c, …, of f (x) can be expressed

rationally in terms of V , and V ′, V ′′, …, V (n−1) are the other roots of the irreducible polynomial G0(X) of

which V is a root. Each of the n rows of the array lists the m roots of f (x) in some order. (See examples

in the section “Solution of the Quartic”.) Every V can be expressed rationally in terms of every other V .

The order of the roots in the first row determines their order in all others in the following way. Write

each root as a function of V and let these functions be given the names φi(V) shown in the first row, in

that order. Thenφi(V
′) is also a root of f (x); this is the root that is to be entered in the ith column of the

second row, and the other rows are to be filled in similarly. It should be emphasized, however, that Galois

saw the entries of the array as roots of f (x), not as polynomials in the various V ’s. In modern terms, the

field K(V) has n automorphisms V ֏ V (j) , and the table shows the way in which these automorphisms

act on the roots of f (x).
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in mind in the statement of the proposition was

simply the n×m array listing the roots in different

orders, which is not a group at all in the modern

sense. Very likely this “group of permutations”

was for him a constructive presentation of the

more abstract notion of a group (in the modern

sense) of substitutions of the roots, namely, the

substitutions that transform any one row of the

array into any other.8

The purpose of Proposition 1 is clear, but

its statement is somewhat flawed. Galois has

constructed the “group of the equation” and he

wants to characterize that group in a way that

is independent of the choices that were made

in the construction. The flaw is that he tries to

characterize the substitutions in the group in

terms of the way that they act on functions of

the roots, when in fact, as the proposition itself

implies, a substitution of the roots does not act

on functions of the roots unless it is in the group.

(For example, if a, b, and c are the roots of

x3 + x2 − 2x− 1, numerical approximations to the

roots can be used to find that a2b + b2c + c2a is

either 3 or −4 depending on the order in which

the roots are listed. If an order is chosen in which

a2b + b2c + c2a = 3, then interchanging a and b

changes the version of the function of the roots

on left side from 3 to −4, but leaves the version

on the right side unchanged, so this interchange

does not act on this “function”.)

What characterizes the substitutions described

by the group is not the way that they act on ratio-

nal functions of the roots, but the fact that they do
act on rational functions of the roots. In modern

terms, they are substitutions that are restrictions

of automorphisms of the splitting field, which

is to say that they are transformations of the

splitting field that preserve its structure. In lan-

guage closer to Galois’s: A substitution of the roots
is in the group of f (x) if and only if any relation
F(a, b, c, . . . ) = 0 among the roots of f (x), where
F(a, b, c, . . . ) is a rational function of the roots of
f (x), remains valid when the substitution is applied
to the variables a, b, c, . . . in F(a, b, c, . . . ).

In other words, Galois surely meant something

like:

Proposition 1 (Revised). Let a [polynomial] be
given of which the m roots are a, b, c, . . . . There
will always be a group of permutations of the
letters a, b, c, . . . which will enjoy the following
property:

1. Every function of the roots F(a, b, c, . . . ) that
has a rationally known value has the same ratio-
nally known value when a substitution of this group
is applied, and

8See [6], pp. 22–23.

2. conversely, every function of the roots
F(a, b, c, . . . ) that satisfies F(a, b, c, . . . ) = F(Sa,
Sb, Sc, . . . ) for all substitutions S in this group will
have a rationally known value.

Proof. When F(a, b, c, . . . ) is written in canonical

form as a polynomial in V of degree less than n

with coefficients in K, the proposition becomes

the statement that such a polynomial φ(V) is un-

changed by all substitutions V ֏ V (i) if and only if

it has degree zero. Obviously it is unchanged if it

has degree zero. Conversely, if it is unchanged by

all substitutions, then it is equal to 1
n

∑n
i=1φ(V

(i)),

which is in K because it is a symmetric function

of the roots V (i) of G0(X), a polynomial whose

coefficients are in K. �

Proposition 2

Galois’s Proposition 2 states:

If one adjoins to a given equation the root r of
an irreducible auxiliary equation, (1) one of two
things will happen: either the group of the equa-
tion will not be changed or it will be partitioned
into p groups, each belonging respectively to the
proposed equation when one adjoins to it each of
the roots of the auxiliary equation, and (2) these
groups will enjoy the remarkable property that one
will pass from one to another by operating on all
the permutations of the first with one and the same
substitution of letters.

This proposition contains an obvious flaw that

results from a hasty reworking of the memoir,

probably in the last hours before the duel: In part

(1) he refers to pwithout having said whatp is. The

manuscript shows that in the original statement p

denoted the degree of the auxiliary equation, and

it was assumed to be prime. In the revision, Galois

was dropping the assumption that the degree of

the auxiliary equation was prime and failed to

notice that in deleting the words “of prime degree

p” before (1) he was deleting the definition of p.

But a less obvious flaw results from the re-

working as well. The one-to-one correspondence

between the “groups” in the partition and the

roots of the auxiliary equation is lost. When p was

assumed prime, this equality was already just one

of the two possibilities (the other being that “the

group of the equation will not be changed”), but

when p is not prime the equality is lost altogether,

as will be seen in the next section, and the number

of “groups” is determined in a quite different way.

The removal of the assumption that the degree

of the adjoined quantity is prime is an important

broadening of the theory, but in the form Galois

hastily gave it Proposition 2 garbles the descrip-

tion of the way in which an adjunction partitions

the group of f (x). Certainly he knew better.
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Two other aspects of Proposition 2 pose ob-

stacles for modern readers, because they appear

to be flaws even though they are not. First, part

(2) suggests to a modern reader that Galois is

saying that the subgroup corresponding to the

adjunction is a normal subgroup, which is not at

all the case. In fact, (2) only says that the “groups”

in the partition in (1) (which are of course not

groups in the modern sense) describe conjugate

subgroups (in the modern sense) of the group of

f (x). When it is stated in this way, the property

described in (2) seems far less “remarkable”, at

least to a modern reader.

Second, when he says in (1) that adjoining one
root partitions the group of f (x) into p groups,

each belonging to the adjunction of a different

root of the auxiliary equation, a modern reader is

naturally confused. If only one root was adjoined,

how can the partition involve the adjunction of

other roots? This question is answered in the next

section.

Proposed Revision of Proposition 2

It was in connection with the proof of Proposition 2

that Galois made the marginal note, “Il y a quelque

chose à compléter dans cette démonstration. Je

n’ai pas le temps”. (There is something to be

completed in this proof. I do not have the time.)

This statement and the apparent haste of the

handwriting have led editors of the memoir to

conclude that the revision of Proposition 2 was

made on the night before the duel ([6], pp. 158–

159). Neumann calls the note a cri de coeur ([6],

p. 161); it is certainly a major part of the drama

and tragedy of the Galois story.

As is explained above, there is indeed some-

thing to be completed in Proposition 2. When the

degree of the auxiliary equation is a prime p, the

proposition is correct and plays an important role

in the later propositions relating to solution by

radicals. However, Galois’s hasty revision shows

that he was ready to drop the assumption of pri-

mality and felt he needed only a little more time

to do it accurately.

The scholium (a word that is rarely used today,

meaning an amplification of the proposition under

discussion) that ends Proposition 1 states that “the

substitutions are independent even of the number

of roots,” which implies that Galois contemplated

changing the number of roots of f (x). What could

he have meant by this?

Changing the number of roots would mean

changing the degree of f (x). Surely there would

be no point in saying that Proposition 1 is inde-

pendent of the degree of f (x), so he cannot have

meant this. On the other hand, what could it mean

to say that the substitutions are independent of

the number of roots when the substitutions are

substitutions of these very roots?

The most convincing interpretation, it seems

to me, is that Galois was contemplating adding

more columns to the n ×m array that describes

the “group” (m is of course the number of roots),

which would mean changing f (x) to a polynomial

with coefficients in K that is divisible by f (x).

This suggests that, in order to study f (x) as

a polynomial to which a root of an irreducible

auxiliary polynomial g(x) is adjoined, one might

find the group of f (x)g(x) instead of the group of

f (x) (unless f (x) and g(x) have a root in common,

in which case, by Lemma 1, g(x) is already a factor

of f (x) and the quantity to be adjoined is already

a root of f (x)). Since, as the scholium points

out, Proposition 1 means that the substitutions

in the “group of f (x)” depend only on the roots

a, b, c, . . . themselves, they can be read off from

the enlarged array (which may also contain more

rows but which, by Proposition 1, can indicate no

additional substitutions of the roots of f (x)) as

well as from the original one.

In short, the question that is answered by

Proposition 2, “how is the group of f (x) reduced

if the field of known quantities K is extended

to include a new quantity?” will be answered in

the general case if it is answered in the special

case in which the quantity that is adjoined is a

root of f (x). In this case, however, the answer can

be seen clearly in terms of the n ×m array that

describes the group of f (x), as the proof below

shows. I believe that Galois would have used an

argument like this one to “complete” his proof of

the proposition.

Proposition 2 (Revised). If one adjoins to a given
equation one of its roots a, (1) the group of the
equation will be partitioned into k groups, each be-
longing respectively to the proposed equation when
one adjoins to it one of the roots to which the substi-
tutions of the group carry a, and (2) these groups
will enjoy the (remarkable?) property that one will
pass from one to another by operating on all the
permutations of the first with one and the same
substitution of letters.

The proof that follows is suggested by the proof

Galois indicated for Lemma 3 (see above), as well

as the one he indicated for Proposition 2.9

Proof. Since rearranging the rows or columns of

the n×m array does not change the substitutions

that it describes, there is no loss of generality in

assuming that the root a that is adjoined is the

9Proposition 2 posed difficulties for Joseph Liouville as he
worked through Galois’s memoir to validate it. His proof of
it departed substantially from Galois’s indications. See [6],
pp. 159–161.
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root in the upper left corner of the array. Let k be

the number of different roots of f (x) that occur

in the first column, and let them be a, a′, a′′, . . . ,
a(k−1). Again, since the order of the rows is im-

material, the rows can be arranged as k blocks

of rows, listing first all rows that begin with a,

then all rows that begin with a′, and so forth. The

proposition will be proved by showing that each

block presents “the group of f (x)” after the corre-

sponding a(i) is adjoined.

Part (2) of the proposition is simply the obser-

vation that a substitution which carries a row be-

ginning with a(i) to a row beginning with a(j) car-

ries all rows beginning with a(i) to rows beginning

with a(j). In particular, k divides n, and the quo-

tient, call it n′, is the number of rows in each of

the k blocks.

In the above proof of Lemma 3, a polyno-

mial F(X,Y) in X and Y with coefficients in K

was constructed with the property that, for any

root V of G0(X), the polynomials F(V , Y) and

f (Y) have only one root in common, namely,

the root a of f (x) that is in the first position of

V = Aa+Bb+Cc+·· · . Let H(X,Y) be the monic

greatest common divisor of G0(X) and F(X,Y)

when they are treated as polynomials in X whose

coefficients are rational functions in Y with coef-

ficients in K. (The greatest common divisors are

polynomials in X whose coefficients are rational

functions of Y . The monic greatest common di-

visor is the one whose leading coefficient is 1.)

For any root a(i) that appears in the first column

of the n ×m array, the roots V of H(X,a(i)) are

the roots that G0(X) and F(X,a(i)) have in com-

mon, which are simply the roots of G0(X) that

correspond to rows in which a(i) appears in the

first column. Thus, G0(X) has the factorization

H(X,a)H(X,a′)H(X,a′′) · · · , which partitions

the rows of the n × m array into k blocks, each

n′ ×m, as above. What is to be shown is that each

factor H(X,a(i)), which of course has coefficients

in K(a(i)), is irreducible over this field, so that it

is a factor of G(X) irreducible over K(a(i)) and

its roots V therefore determine the rows of “the

group of f (x)” when the known quantities are

those in K(a(i)).

Adjunction of a(i) gives an extension of K of

degree k because a(i) is a root of a polynomial of

degree k with coefficients in K (namely,
∏k−1
i=0 (x−

a(i)), which has coefficients in K by Proposition 1)

that is irreducible over K (because leaving out any

factor of
∏
(x − a(i)) gives a polynomial whose

coefficients are not in K by Proposition 1). There-

fore, K(V), which is an extension of degree n of

K that contains a(i), is an extension of K(a(i)) of

degree
n
k
= n′, which is the degree of H(X,a(i)). If

H(X,a(i)) were reducible, then V would be a root

of a polynomial with coefficients in K(a(i)) whose

degree was less than n′, and the degree of K(V)

over K would be less than n. Therefore, H(X,a(i))

is irreducible overK(a(i)), as was to be shown. �

The Fundamental Theorem of Galois Theory

In the previous section, the device of changing

f (x) to a polynomial of higher degree that is

divisible by f (x) served two purposes. First, it

created a universe—the splitting field of the new

polynomial—that contained the adjoined quantity

along with the roots of f (x), and, second, it made

possible the simple description of the proposition

in terms of the partition of the n×m array into k

subarrays, each n′ ×m.

In modern Galois theory, the universe is de-

scribed as a normal extension of K—that is, the

splittingfieldofsomeunspecified f (x)—andtheel-

ementsof theGaloisgroupare regardedasabstract

automorphisms of that normal extension without

any specified way of describing them. In these

abstract terms, Proposition 2 says simply that the
adjunction of a quantity in a normal extension of K
to the ground field reduces the Galois group to the
subgroup that contains just those automorphisms
that leave the adjoined quantity unmoved. Since,

by Proposition 1, a quantity in the extension field

is “known” if and only if it is unmoved by the

permutations of the Galois group, and since the

“known” quantities become those in the subexten-

sion K(a), where a is the adjoined quantity, the

proposition takes the form:

Proposition 2 (Modernized). The subextension
K(a) of a normal extension of K obtained by ad-
joining a to K contains precisely those quantities
of the normal extension that are unmoved by
the same automorphisms that leave a unmoved.
Moreover, the number n′ of such automorphisms
is n
k
, where n is the order of the Galois group and

k is the number of distinct images of a under the
Galois group.

This proposition can be applied several times,

expanding the ground field with each step, to find:

Proposition. A subextension K(a1, a2, …, at) of a
normal extension obtained by adjoining t quanti-
ties a1, a2, …, at toK contains precisely those quan-
tities of the normal extension that are unmoved by
the automorphisms that leave all of a1, a2, …, at
unmoved. Moreover, the number n′ of such auto-
morphisms is n

k1k2···kt , where n is the order of the
original Galois group and each ki is the number
of distinct images of ai under automorphisms that
leave a1, a2, …, ai−1 unmoved.

This proposition constructs the smallest subex-

tension that contains a given (finite) set of

quantitiesa1,a2, …,at in the extension. In this way,
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it establishes a correspondence between subex-

tensions of a normal extension and subgroups of

its Galois group, the correspondence that is called

the fundamental theorem of Galois theory. This

version of the fundamental theorem underlies the

treatment of Galois theory that I gave in my book

Essays in Constructive Mathematics [2].

Proposition 3

Galois’s Proposition 3 states that if all roots of
an auxiliary equation are adjoined to K, then the
“groups” in Proposition 2 all describe the same sub-
stitutions of the roots. In modern terms, this is the

statement that normal extensions correspond to

normal subgroups, an observation that is often in-

cluded, appropriately enough, in the statement of

the fundamental theorem of Galois theory. Galois

offers no proof, saying a proof “will be found,”

and indeed the proof is not difficult.

Let a1, a2, …, at be the roots of a polynomial

with coefficients in K, and let them all lie in the

splitting field of some f (x). By Lemmas 2 and 3,

integers A1, A2, …, Ak can be chosen in such a

way that adjoining v = A1a1 +A2a2 + ·· · +Atat
adjoins each ai and therefore adjoins each v′

obtained from v by permuting the ai . Adjoining

a1, a2, …, at is the same as adjoining any of the

quantities v′ obtained by permuting the ai in v .

The “groups” in Proposition 2 in this case give

the substitutions that leave all quantities in K(v′)
unmoved, where the v′ are the other roots of the

irreducible polynomial of which v is a root. Since

K(v′) = K(v) for all these v′, the proposition

follows.

Proposition 4

Proposition 4 makes a strange statement about ad-

joining a “numerical” value of a [rational] function

of the roots. Perhaps Galois saw Proposition 4 as

necessary when Proposition 2 was still restricted

to adjunctions of prime degree, or perhaps he

had some conception of “numerical” values that I

am failing to understand, but in any case Propo-

sition 4 seems to me to be a special case of

Proposition 2 and does not seem to be important

to what follows.

Proposition 5

Galois adopted the classical Euclidean style10 in

which propositions could be either theorems or

problems. His first four propositions are labeled

“theorem”, but the fifth and seventh are “prob-

lems”, while the sixth is a “lemma”, and the eighth

is again a “theorem”. In Euclid, theorems are dis-

tinguished from problems by the fact that the

discussion of a problem concludes with “as was

10See [5], vol. 1, pp. 124–129.

to be done,” while a theorem ends with “as was to

be shown.” Galois does not follow Euclid in this,

but his discussions of problems are different from

his discussions of theorems. For example, Propo-

sition 5 is stated as the problem, “Under what

circumstances is an equation solvable by simple

radicals?” and his discussion of it ends with an

indication of a constructive method for determin-

ing whether a given f (x) is solvable by radicals by

analyzing the group of f (x). The method, essen-

tially, is to determine whether the group contains

a normal subgroup of prime index and, if so, to

determine whether that subgroup has a normal

subgroup of prime index, and so forth. The equa-

tion [polynomial] is solvable if and only if one can

find a succession of such normal subgroups of

prime index until a group of order one is reached.

The ideas and methods here are near enough

to the modern ones that they probably require

no further comment to be understandable to a

21st-century reader.

Solution of the Quartic

In his scholium to Proposition 5, Galois applies his

method to the solution of the general quartic, the

quartic polynomial f (x) = x4+Ax3+Bx2+Cx+D
in which the coefficients A, B, C, and D are letters.
In other words, the ground field K is the field

Q(A, B,C,D) of rational functions in A, B, C, and

D with integer coefficients. In Proposition 1 he

already stated, without proof, that the group of

the general (or, as he calls it there, the algebraic)

equation of degreem contains allm! permutations

of the roots. Therefore, it is to be shown that the

symmetric group S4 of permutations of the four

roots has a normal subgroup of prime index,

which in turn has a normal subgroup of prime

index, and so forth, until a group of order one

is reached. Galois accomplishes this by exhibiting

the successive normal subgroups.

The first subgroup, normal in S4, is the alternat-

ing group A4 of index 2. In Galois’s formulation,

it is described by a decomposition of the 24 per-

mutations of the roots a, b, c, d into two 12× 4

arrays, namely,

abcd bacd

badc abdc

cdab cdba

dcba dcab

acdb bcda

cabd cbad

dbac dabc

bdca adcb

adbc bdac

dacb dbca

bcad acbd

cbda cadb
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although he does not write them explicitly. What

makes this a decomposition that corresponds to

a normal subgroup is the fact that one array is ob-

tained from the other by the same substitution of

letters (namely, the interchange a ↔ b) at the same

time that they represent the same substitutions

of letters (namely, the even permutations).

The 12×4 array on the left can be decomposed

into three 4× 4 arrays, namely,

abcd acdb adbc

badc cabd dacb

cdab dbac bcad

dcba bdca cbda.

Again, one passes from any one of these three to

any other by the same substitution of letters (for

example, from the first to the second by leaving

a fixed and changing b to c, c to d, and d to

b), and all three represent the same substitutions

of the letters (namely, a 4-group, consisting of

the identity and the three compositions of two

disjoint 2-cycles). The first 4×4 array decomposes

as
abcd cdab

badc dcba

which again is a normal decomposition, and finally

the 2× 4 array on the left decomposes as

abcd badc

and the group is now a 1× 4 array.

According to Proposition 5, this analysis shows

that the general quartic is solvable by radicals.

Also according to Proposition 5, one can determine

actual adjunctions that reduce the group to a single

permutation. According to that proposition, what

is needed for the first step is a quantity that

is unchanged by even permutations of the roots

but not by all permutations of the roots. Such a

quantity, well known to algebraists long before

Galois’s time, is (a − b)(a − c)(a − d)(b − c)(b −
d)(c−d), a quantity11 often denoted by

√
∆ (where

∆ is its square, a symmetric polynomial in the

roots and therefore a polynomial in A, B, C and

D with integer coefficients) which is unchanged

by even permutations and whose sign is changed

by odd permutations. Therefore, by Proposition 5,

an adjunction that effects the first reduction of

the group from one in which n = 24 to one in

which n = 12 is the adjunction of a square root

of (
√
∆ − (−

√
∆))2 = 4∆, or, what is the same,

adjunction of a square root of ∆.

For the next adjunction, what is needed is a

quantity that is unmoved by the 4-group (the

substitutions that are represented by each of the

11It can be written as the determinant
√
∆ =

∣∣∣∣∣∣

1 1 1 1
a b c d
a2 b2 c2 d2

a3 b3 c3 d3

∣∣∣∣∣∣
.

In this form, it gives a convenient definition of even and odd
permutations.

three 4 × 4 arrays above) but has three distinct

images under the group A4. As is easily seen, the

three quantities (a+ b − c − d)2, (a− b+ c − d)2,

and (a−b−c+d)2 are invariant under the 4-group

and are permuted cyclically by A4. Therefore, one

can adjoin
√
−3 to Q(A, B,C,D,

√
∆) and then a

cube root of (p+αq+α2r)3, where p, q, and r are

these quantities and α = −1+
√
−3

2
is a cube root of

unity, to effect the needed reduction.

Next, a + b − c − d is unchanged by the two

elements of the 4-group represented by the two

2 × 4 arrays, but its sign is reversed by the other

two elements, so the recipe of Proposition 5 calls

for adjoining a square root of 4 times its square or,

what is the same, a square root of (a+ b− c − d)2
itself.

Finally, the sign of a−b+c−d is reversed by the

element other than the identity of the 2-element

group that remains, so the group is reduced to

a single element by adjoining a square root of

(a − b + c − d)2.

Galois’s assertion that “in this way one finds the

solution of Descartes or that of Euler” is generous

to Descartes and Euler. According to Neumann

([6], p. 163), it is unclear exactly which versions

of which methods Galois is referring to, but the

method of solving quartic equations that Euler

presents in [4], calling it “new”, is the following.

Normalize the given quartic to make a+b+ c+
d = 0, say it is x4 − Ax2 − Bx− C. First solve the

cubic z3− A
2
z2 + (A2

16
+ C

4
)z − B2

64
= 0, say the roots

are p, q, and r . The roots of the given quartic are√
p+√q +√r when the signs of the square roots

are correctly chosen.

Elegant and effective as Euler’s explanation of

his method is, he does not show the underlying

principle in the way that Galois does. When the

quartic is normalized as Euler instructs, the cubic

is in fact the one whose roots are the three

quantities p = 1
16
(a + b − c − d)2, q = 1

16
(a − b +

c − d)2, and r = 1
16
(a − b − c + d)2. The first

step in the solution of this cubic is to adjoin a

square root of (p − q)2(p − r)2(q − r)2, which,

when it is expressed in terms of a, b, c, and d,

can be found to be 212(a−b)2(a− c)2(a−d)2(b−
c)2(b−d)2(c−d)2. Thus Galois’s first step, which

is to adjoin a square root of the rational quantity

(a − b)2(a − c)2(a − d)2(b − c)2(b − d)2(c − d)2,

accomplishes the same objective as Euler’s first

step, which is to adjoin a square root of the

rational quantity (p−q)2(p−r)2(q−r)2. Similarly,

Galois’s second step, which is to adjoin a cube

root of (p + αq + α2r)3, accomplishes the same

objective as Euler’s second step, namely, to adjoin

a quantity p or q or r that is invariant under

the subgroup of index 3 in the group of even

permutations of the four roots of the quartic
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but not invariant under the whole group, because

the whole group permutes p, q, and r cyclically.

Finally, as Galois charitably points out, although

Euler extracts three square roots
√
p,
√
q, and

√
r ,

only two are in fact necessary; this follows from

the observation that, in Euler’s notation,
√
pqr = B

8

is rational (this quantity is
√
h in Euler), so

√
r is

known once
√
p and

√
q are adjoined. Combining√

p = 1
4
(a+ b − c − d), √q = 1

4
(a − b + c − d) and√

r = 1
4(a − b − c + d) with 0 = 1

4(a + b + c + d)
then shows that a = √p + √q + √r and that the

four roots are ±√p±√q±√r when the sign of
√
r

is determined by the first two signs. (The rule is

that the number of minuses is even.) In short, the

steps are essentially the same in the two methods,

but Galois’s steps are dictated in a simple way

by his Proposition 5 and they do not require the

normalization a+ b + c + d = 0.

Proposition 6

It is somewhat surprising that Galois found worthy

of special mention the lemma that an irreducible
equation of prime degree cannot become reducible
by the adjunction of a radical, especially so be-

cause his formulation is inaccurate. His proof

and the final statement in his discussion of the

proposition make clear, however, that he meant

to say that an adjunction of a radical can reduce

an irreducible polynomial of prime degree only if

it factors it into linear factors, because a radical

adjunction necessarily factors G0(X) into factors

of equal degree (provided, as Galois assumes, that

the radical is of prime degree p and that the

pth roots of unity have already been adjoined) by

Propositions 2 and 3.

Proposition 7

Proposition 7 is the second “problem” in the

memoir, and it is in fact an elaboration of the

first “problem”, namely, Proposition 5, which was

to determine whether a given equation [poly-

nomial] was solvable by radicals. Proposition 7

is the special case in which the polynomial to

be solved has prime degree. Galois’s answer is

that an irreducible polynomial of prime degree p
is solvable by radicals if and only if its roots xk can
be ordered in such a way that the substitutions of
the roots in its group all have the form xk ֏ xak+b
for some integers a and b, where it is understood

that subscripts on the roots are to be interpreted

as integers mod p.

The lemma of Proposition 6 implies by a fairly

easy argument that the next-to-last subgroup in

the reductions, the one before the subgroup con-

taining just one element is reached, must be cyclic

of order p. Since Proposition 5 states that the se-

quence of reductions can only include reductions

to normal subgroups, Proposition 7 follows from:

Let Sp be the group of all permutations of the inte-

gers mod p, and let Cp be the subgroup generated

by the permutation k ֏ k + 1. The normalizer of
Cp in Sp is the group of permutations of the form
k֏ ak+b. The proof is an exercise in elementary

group theory; Galois of course proves it using his

own terminology.

At the end of the memoir, following Proposi-

tion 8, Galois gave what he labeled an “Example

of Theorem VII” (even though Proposition 7 is a

problem, not a theorem). It is a 20×5 array show-

ing, in Galois’s format, the largest possible group

of a solvable quintic. Since he already stated in

Proposition 1 that the general quintic has a group

of order 120, it follows—although Galois makes

no mention of it—that the general quintic is not

solvable by radicals. (Note that the simplicity of

the alternating group A5, so often invoked in

textbook proofs of this fact, is not needed.)

Questions about Proposition 7

I am unable to explain several points in the latter

part of Proposition 7.

First, I am puzzled by his reference to “the

method of M. Gauss”, which he invokes to con-

clude that the quantities he denotesX1,Xa,Xa2 , . . .

can be found [by radical adjunctions] even though

the desired conclusion follows immediately from

his own Proposition 5. (A nontrivial cyclic group

contains a subgroup of prime index, and every

subgroup of a cyclic group is both normal and

cyclic.) He is referring, almost certainly, to Sec-

tion 7 of the Disquisitiones Arithmeticae, where

Gauss treats in detail the algebraic solution of

xn−1, primarily for prime values of n. To modern

readers, it is natural to regard Gauss’s solution of

xn − 1 = 0 as an application of Galois theory pub-

lished ten years before Galois was born, but Galois

himself, instead of using his own Proposition 5

to prove that a cyclic equation is solvable, cites

Gauss—a reference that appears to call for some

nontrivial intermediate steps, namely, the reduc-

tion of a cyclic equation to a binomial equation

and the reduction of a general binomial equation

to xp − 1 = 0 for prime p. One explanation of this

choice on Galois’s part would be that he was ac-

knowledging having profited from reading Gauss’s

treatment of this important special case of the

solution of algebraic equations. Another would be

that he hoped to win approval of his work from

Gauss, who at the time was in his early fifties and

widely regarded as the prince of mathematicians.

(In his famous testamentary letter, Galois would

ask his friend Chevalier to bring his work to the

attention of Gauss and Jacobi.)

Secondly, I am unable to reconstruct what

Galois had in mind when he wrote, “Therefore,
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etc.” at the end of this argument, as though

the rest of the argument were routine. He has

proved that the Xai he defines can be expressed

in terms of radicals, but his goal is to prove

that the xi can be expressed in terms of radicals.

Most probably, he intended to use the formula

x = 1
n
(c + n

√
X1 + n

√
Xa + ·· · + n

√
Xan−2), where c is

the sum of the roots, but this formula, instead

of representing the n desired roots of the given

equation, represents nn−1 quantities, only n of

which are roots, because there are n choices

for each of the nth roots. His assertion that

any f (x) whose group has the specified form

is solvable by radicals is correct, but his proof

seems inadequate. What is needed is a formula to

connect the choices of nth roots in the formula

x = 1
n
(c + n

√
X1 + n

√
Xa + ·· · n

√
Xan−2) so that it

describes just the n required roots. Galois may

well have had an answer to this question, but

no answer is apparent. (Also, he may have been

satisfied with a formula involving radicals that

included the n roots in a set of nn−1 possibilities,

but I am inclined to doubt it.)

Finally, I am unsure what Galois means by “the

method that would have to be used in practice.”

His formula
∏
(Xai − X) defines a polynomial

F(X) of degree n − 1 with coefficients in the

splitting field of the given polynomial. It has

(n−2)! conjugates under the action of Sn, because

n(n−1) permutations of the form xk ֏ xak+b leave

it unchanged. Let these conjugates be F(i)(X) for

i = 1, 2, . . . , (n − 2)!. The product G(X,Y) =∏
(Y − F(i)(X)) over all F(i)(X) is a polynomial in

two variables with coefficients in K. If the original

polynomial is solvable, then there is a j for which

F(j)(X) has coefficients in K; the corresponding

factor Y − F(i)(X) of G(X,Y) has coefficients in

K, so G(X,Y) has a root Y = F(j)(X) in K for

any value of X in K. Galois seems to say that this

necessary condition is also sufficient and that “one

knows how to” determine whether it is satisfied.

Proposition 8

The final proposition is again a theorem, namely,

the corollary of Proposition 7 that results when

one notes that the groups of the form described by

Proposition 7 leave at most one root fixed unless

they leave all roots fixed or, what is the same,

unless they consist of the identity alone.

This theorem, stating that an irreducible poly-
nomial of prime degree is solvable by radicals if
and only if all roots can be expressed rationally in
terms of any two of them, will doubtless seem pe-

culiar to 21st-century readers. It seemed peculiar

as well to the referees Lacroix and Poisson, who

recommended the rejection of Galois’s memoir,

because, as is natural, they wanted a solvability cri-

terion that could be applied to a given polynomial.

Its advantage, it seems to me, is that it requires no

group theory or field theory, and no special con-

structions, for its statement. If one knows what it

means for a polynomial to be solvable by radicals,

one knows more than enough to understand what

it means to say that all roots can be expressed

rationally in terms of any two. I believe that is why

Galois chose it as his concluding proposition.

Again, Study the Masters

The introduction to my 1974 book Riemann’s Zeta
Function was an exhortation to “Read the classics!”

A few years later I discovered Niels Henrik Abel’s

remark that “It appears to me that if one wants

to make progress in mathematics one should

study the masters and not the pupils,” which then

became my constant refrain. Abel’s contrast of

“masters” to “pupils” is an important addition to

the message. “Read the classics” doesn’t just mean

read good texts; it means read the texts that gave

birth to the subjects or gave them their most vivid

statements—those written by the “masters”—not

the ones written by later “pupils”, who themselves

learned the ideas from the masters and are trying

to make presentations that are more accessible or

that conform to newer styles.

I have tried to show here that the ideas ex-

pressed by what is now called the fundamental

theorem of Galois theory are all contained, in a

very effective but terse form, in the first few pages

of Galois’s First Memoir. In the course of the writ-

ing, I have been forcefully reminded of the extent

to which Galois is the master and I the pupil.

Once again, I advise students to Study the
masters! Thanks to Peter Neumann’s meticulous

reexamination of all of Galois’s works—not just of

the First Memoir—many more students will now

be able to do so.
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Right or Wrong? That Is the 
Question
M. Dedò and L. Sferch

E
rror is often treated in a paradoxical manner: 
error is always talked about but seldom ana-
lyzed; error is said to be useful and valuable 
but counts negatively in evaluation; students 
are exhorted to find and point out their errors, 

but at the same time teachers hide their own.
What we believe and intend to argue and support with 

examples in this paper is that errors are valuable allies 
that allow us to understand some elements regarding 
ways of thinking; these elements, however, remain hid-
den and thus cannot help us in the process of learning/
teaching if we have the bad habit of erasing the errors, 
and even more so if we then transmit this bad habit to 
our students. The other side of the coin is that error, as 
important an ally as it is at the moment of learning, is 
instead of slight importance in terms of evaluation: in 
some cases there are no particular errors, but the con-
text is such that the situation should still be evaluated 
negatively, and, vice versa, in other cases there may be a 
large number of errors, but the context is such that the 
situation still merits a positive evaluation.

We have written this article at the present time—and 
not ten years ago, even if theoretically we had all the ele-
ments to do so—because we are now able to base what 
we say on a long career of experiments in school, directly 
in the case of the second author1 and indirectly in the 
case of the first author, by means of the activities offered 
to schools by the Centre known as “matematita”.2 This 
also explains the frequent references that will be made 
to these activities, which over the years have provided 
support for experiments used to test the statements that 
we will make here.

What is Error?

Es irrt der Mensch, so lang er strebt.

—Goethe3

In many years of teaching, error is the natural ele-
ment that we have dealt with continuously, and 
not only the errors of our students, since we know 
quite well that we commit errors just as they do. 
One not insignificant particular is that, while ev-
eryone speaks of “serious”, and “not so serious” er-
rors, it cannot be taken at all for granted that there 
is a general agreement about what we are willing 
to consider “universally serious”, and, even more 
embarrassing, what we ourselves consider “seri-
ous” and “not so serious” may change over time. 

In effect, judging an error to be “serious” or, 
even before that, identifying an error in a state-
ment used in speaking about mathematics, often 
means performing an evaluation regarding rigor 
(the absence of rigor or insufficient rigor) in 
that particular phrase, but the problem is that 
mathematical “rigor” is very far indeed from 
absolute rigor (not only in the exercises of our 
students, no matter what level of school they are 
in, but even in a mathematical research paper! See, 
for example, [15]).4 Thus, when we say that a given 
reasoning is “right” or “wrong”, this evaluation is 
far from being objective, but rather reflects what 
is essentially a decision about whether the level of 
approximation and rigor is adequate or not for the 
context in question, with respect to the student’s 
age and knowledge, what has previously been done 
in the classroom, and so forth.

On the other hand, in spite of the fact that we 
are accustomed to dealing continually with error, 
we still have great difficulties in talking about it 
from the point of view of didactics without infer-
ring a judgment, without associating it with a 
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2“matematita” (a play on the words matematica (mathe-
matics) and matita (pencil)) is an Interuniversity Research 
Centre for Informal Communication and Learning of 
Mathematics. To test its proposals, the Centre carries out 
a lot of activities aimed at preuniversity students. Since 
its first appearance seven years ago, on-site workshop 
activities carried out in the Department of Mathematics 
have involved around 5,000 students, while many more 
have been involved in online activities or in visits to dif-
ferent exhibitions run by the Centre throughout Italy. See 
http://www.matematita.it.
3Man errs as long as he doth strive. (Faust, Part I, Prologue 
in Heaven)

http://www.matematita.it
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prime cause of “faulty” behavior on the part of 
the students to something that they have not done 
or have not done enough. Such an attitude would 
rehabilitate error and turn it into the most power-
ful education tool at our disposal.

In the attempt to find adequate words and begin 
to speak about error in a new way, first of all we 
must not forget that “error” is a word associated 
with a thousand other meanings that belong to 
areas of our personal lives. Thus every error, even 
if made in a mathematical context and even if very 
technical, carries with it all the experiences of
a lifetime, and we must be aware of this. State-
ments about error in mathematical and educa-
tional areas—about its effective utility, about how 
it is possible to work on it, about how it is not only 
possible but desirable to experience it as an op-
portunity and not as a fault—collide with the role 
that error has played in our lives in general and, 
obviously, not only in our mathematical experi-
ences (see [17], [13]). Thus the personal, social, and 
cultural significance of error interferes.

It was interesting some time ago to interview 
a few dozen mathematics teachers5 of different 
ages and different numbers of years of experi-
ence and observe the discrepancy between their 
rational and nonrational thoughts about error: 
while their rational thoughts indicated error as a 
positive opportunity for learning, the words used 
in free association with error were almost always 
dominated by a sense of guilt or a moral judgment.

There is also another reason, more typical of 
mathematical studies, why we are used to hiding 
errors: as Grothendieck very aptly points out in 
[7], all mathematical texts (whether school books 
or research papers) usually keep the whole process 
leading up to the exposed results very well hidden, 
leaving just the final, clean exposition. Instead, the 
process leading to the result may often be full of 
errors, including enlightening errors, which have 
been valuable en route to the final result.

This fact, although rather obvious, is not at all 
recognized. An Italian proverb says, Sbagliando si 
impara, which means “we learn by making mis-
takes,” but our perception of this fact can be quite 

distorted. For example, we quote the words of a 
student who said,

it is important to notice errors in 
school, so we learn how not to make 
them anymore, but if this happens to 
a famous scientist, it could never turn 
out in something positive…

thus showing a very poor understanding of the 
role of error in learning and also in research itself. 

Still, with regard to the word “error”, we must 
also not forget that it is no coincidence that in 
Italian errare (to err), in addition to “to make a 
mistake” also means “to wander” (as in English, 
a “knight errant”): we indeed wander if we take a 
wrong turn, but we also wander when we arrive 
in a city we don’t know and want to first of all 
get a sense of. This is a quite positive thing to do, 
fun, and even constructive, because even if we 
sometimes take a wrong turn, we can still capture 
the real feeling of the city, one that perhaps we 
would not get if we were part of an organized tour. 
Leaving tourism aside to return to mathematics, 
wandering (garnished with errors) is what math-
ematicians often do when they are in the grips 
of a research problem. H. Wu says that in many 
respects a mathematician’s attitude towards a re-
search problem is very similar to that of a student 
in his early years: 

In their routine grappling with new 
ideas, mathematicians need to know, 
for survival if nothing else, the intuitive 
meaning of a concept perhaps not yet 
precisely formulated and the motiva-
tion behind the creation of a particular 
skill and to have a vague understanding 
of the direction they have to pursue 
[16, p. 379].

This analogy could turn out to be valuable for 
identifying the significant elements in the process 
of learning.

Working on Error
If we want to free ourselves of the concept of error 
as “fault” and rehabilitate it as an ally in the pro-
cess of learning, work on error must be carried out 
according to very precise practices that are shared 
with the students and have a real effect on evalu-
ation. First of all, one important, indeed, crucial, 
premise is that working on errors—knowing how 
to recognize, interpret and transform them—is 
not a natural ability but rather one that must be 
discovered, cultivated, and trained.

One technique that can be useful is that of 
setting an example. Given that error happens to 
all of us, we can try to take advantage of our er-
rors to reason about this publicly, together with 
our students, in the attempt to analyze what the 
mental procedure was that led us to say one thing 

4This is one of the discussions in a lively debate that 
began at the beginning of the 1990s in the Bulletin of 
the American Mathematical Society regarding what had 
been defined as “theoretical mathematics”, intended as a 
heuristic mathematics that does not necessarily depend 
on rigorous proof. The initial article [9] elicited a response 
from Thurston [15] and a joint response from fifteen or 
so of the most qualified mathematicians in the world [3], 
which was followed by a further reply by the original 
authors [10].
5This was a group project on error at the concluding meet-
ing of MATh.en.JEANS, organized by the “matematita” 
Centre, which took place in Milan at the Department of 
Mathematics at the University of Milan in April 2010.
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instead of another. We mustn’t be afraid that our 
authority will be diminished because we recognize 
an error. On the contrary! It can even happen that 
our authority is heightened, because the feeling 
transmitted to the students by a teacher who 
reasons with them about errors that he himself 
has committed is one of great confidence. If we 
need further confirmation of this, we can think of 
those teachers of our own who we thought were 
real Maestros with a capital M, the ones who we 
esteemed most highly and took as an example. Our 
esteem for them was certainly not diminished one 
whit when we discovered that they too sometimes 
made mistakes!

Another technique that can be interesting 
is one that begins with the analysis of specific 
errors. Here we don’t 
want to speak of error 
in abstract terms but, 
on the contrary, very 
concretely, leading 
the students, start-
ing with the errors 
that they have made, 
through a process of 
checking and carrying 
out on those errors a 
very meticulous and 
craftsmanlike work of 
analysis in order to un-
derstand their genesis 
and causes. This also 
involves a metacog-
nitive analysis of the 
individual student’s 
own method of study 
(which is always talked 
about in the abstract without ever relating it to 
something that can be concretely modified or im-
proved) and thus of the various factors that this 
method of study comprises.

Pinpointing the genesis of an error can be help-
ful for the student, but it can also be illuminating 
for the teacher and can provoke a displacement 
of our point of view: for example, forcing us to 
take another look at and sometimes turn our
classification of serious and not so serious errors 
on its head.

In effect, one of the things that emerges most 
evidently from this kind of analysis (or better,  that 
is useful to help the students make evident) is the 
fact that a single error is one thing, but the errone-
ous behavior that led to the error in the first place 
is another; it is a good idea (in order to overcome 
the difficulty) to distinguish between the two. Thus 
it is possible to discover that what might seem to 
us to be serious errors (think, for example, of an 
error of algebraic manipulation such as deducing 
x�0 from x2�0) does not in fact necessarily indi-
cate the lack of comprehension of the inequality in 

question, but rather, more often, a mechanical way 
of proceeding that should indeed be recognized 
as erroneous behavior, one that above all requires 
modification.

Sometimes the genesis of an error lies not just 
in the ignorance of a piece of mathematics but in a 
wrong attitude towards mathematics. For example, 
it may happen that a student recognizes a situa-
tion leading immediately to the right solution of 
the problem from a geometric point of view but 
does not use it because he thinks this is not valid 
and that the right solution necessarily requires 
algebraic manipulation. It might also happen that 
superficial knowledge of the concepts involved 
makes the student so unsure that a minimal di-
vergence from what he believes to be a standard 

way or formalism 
becomes an insur-
mountable diffi-
culty.

Work ing  on 
behavior is often 
more useful than 
working on the 
individual error, 
partly because 
this kind of work 
also allows us 
to understand a 
fundamental fact, 
that is, that in 
order to correct 
an error it is not 
possible to sim-
ply reformulate 
the same situa-
tion, but rather 

the context must be modified: the student has to 
be put in a position to see the same thing from 
another point of view. 

When faced with certain errors like the previous 
one, there can be a strong temptation to force the 
students to solve an enormous number of exer-
cises of the same kind. However, it is necessary to 
be aware that this kind of reaction gets us nowhere 
or, worse, paradoxically, can be counterproductive. 
First of all, the basic premise is wrong: we forget 
how easy it is to make a mistake and thus how 
normal it is to err, even when we have perfectly un-
derstood why that statement is mistaken. We can-
not thus take absolutely for granted that an error, 
or even its repetition, means that the underlying 
mathematical concept has not been understood 
at all. Moreover, repetition of exercises without 
changing the context fosters memorization and 
acquisition of a way of addressing questions au-
tomatically, which leads to looking for the mecha-
nism that always works without allowing ourselves 
the luxury and pleasure of reasoning. Vice versa, 
changing the context, possibly even throwing the 

A miraculous error.
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students off balance with something unexpected, 
can be exactly the trigger that leads them naturally 
to abandon automatisms and adopt an attitude of 
critical thinking so that they can then go back to 
normal problems with a healthier attitude.

In fact, this is exactly one of the character-
istic features of the activities proposed by the 
“matematita” Centre, where problems are always 
posed in a nonstandard way, so that it becomes 
impossible to look for the universal magic wand 
that will solve any problem. One comment that we 
hear a lot from users of the various kits that the 
“matematita” Centre makes available to schools6 
is that it often happens that the students change 
their attitude (also towards “normal” curricular 
problems). For example, the following is repre-
sentative of a quite common comment we receive 
from teachers after using a kit:

… this laboratory taught the students 
to shift their attention from techniques 
of calculation to management of cre-
ative thought subject to logic, also in 
the study of curricular subjects.

And this teacher added, somewhat amazed, that 
the students were then unfazed by the discus-
sions of second-degree equations (after dealing 
with topology problems having nothing to do with 
second-degree equations).

This brings us to another fundamental point: 
one of the characteristics of mathematics that 
is most significant and at the same time most 
absorbing and gratifying is precisely the pleasure 
of solving problems or, perhaps even better, the 
pleasure of grappling with problems, and then if 
they are solved, so much the better (see [4], [11]). If 
we are able to transmit this pleasure to a student, 
we have taken an enormously important step for-
ward, and we have taken it even if the solution to 
the problem is sprinkled with errors.

Let’s look at some examples taken from the 
second author’s systematic work on errors with her 
students in a secondary school. Leaving the techni-
cal analysis of the data of this experimentation to 
a forthcoming paper, here we think it more useful 
to report some direct examples. With this choice, 
we want to stress how sometimes, when listening 
to students is carried on as a systematic activity 
during class as well as outside formal moments 
of instruction, the informal messages that we 
catch from their conversations, although of course
ambiguous, may paradoxically be more reliable 
than the formal answers in official questionnaires.

What follows is from a girl who had been asked 
to write at least one thing that she had liked about 
the exercises that had been done in class (even 
though her results hadn’t been exactly brilliant). 
Part of the exercise included solving the equation 
7x=5 using the logarithm as an inverse operation 
of the exponential. The student had not seen this 
possibility and had started a series of attempts 
by successive approximation. Her comment about 
what she had liked in the exercise was:

… not knowing how to solve it, I didn’t 
leave it without a solution, but tried to 
“find one”.… I am sure that this … has 
a place in everyday life, where it is often 
better to find the wrong answer to a 
problem than to not try to solve it at all!

Following is the comment made by a girl who, 
over the course of a year and a half, went from a 
very bad score to a passing one: 

I liked the ease and fluidity with which 
I was able to do the exercises, to have 
been able to do them made me feel 
happy. I understood that if I want to 
I can do it.

We add a comment made by primary school 
children after having participated for a year in 
the online games developed by the “matematita” 
Centre:7

… it was neat because it was hard…, 

where we clearly see that coming face to face with 
difficulty is not necessarily a source of frustra-
tion and discouragement but, on the contrary, 
can become the key to generating confidence and 
self-esteem: not only was working at these games 
a pleasure, but it was a pleasure precisely because 
it was difficult.

Error and Evaluation 

Ce qui limite le vrai, ce n’est pas le 
faux, c’est l’insignifiant.

—Réné Thom8

From the examples given above, it appears clear 
that, as a first step, the student has to be put in a 
position to be truly able to develop and appreciate 
the pleasure of thinking, the enjoyment of grap-
pling with and solving problems, to experience for 

6The “matematita” Centre creates and makes avail-
able to schools laboratory kits with worksheets about 
various problems along with materials than can be 
manipulated and that lend themselves to experimental
kinds of activities regarding those problems; see http://
www.matematita.it/realizzazioni/materiale_
didattico.php?NL=en. 

7For many years the “matematita” Centre has offered 
primary schools and/or middle schools an itinerary of 
games that consist of one step per month for a whole 
year and a final competition. The text of the problems 
offered can be found on the Internet site http://www.
quadernoaquadretti.it (in Italian).
8The limit of the true is not the false, it is the insignificant 
[14, p. 132].

http://www.matematita.it/realizzazioni/materiale_didattico.php?NL=en
http://www.matematita.it/realizzazioni/materiale_didattico.php?NL=en
http://www.matematita.it/realizzazioni/materiale_didattico.php?NL=en
http://www.quadernoaquadretti.it
http://www.quadernoaquadretti.it
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multiplies it out and then concludes that he can’t 
solve it because he doesn’t know the formula to 
solve third-degree equations. However, even in the 
first case, assuming that no errors creep into the 
solution and that the student arrives at the right 
roots, the evaluation still has to be highly negative. 
Again there are two different possibilities: either 
the student has not understood anything about 
what it means to find the roots of an equation or 
an automatism was set into action, which is exactly 
the attitude we have to fight against. And we are 
sure that every teacher can think of hundreds of 
examples analogous to these two.

However, there are also examples in the other 
direction: a problem addressed through a series of 
attempts and reasonings that led the student to the 
wrong answers but are in any case attempts that 
are reasonable and reasonably thought out that 
lead us to think that the student is mastering the 
instruments in discussion, and thus, at the level 
of evaluation, such procedures can and must be 
evaluated much more positively than a slavish so-
lution in which the final results are correct but the 
automatic methods used do not lend themselves 
to the development of thought and autonomy. 
Students’ examples would be too long to discuss 
here (we leave this also to a forthcoming paper). 
We wish to point out here that other examples can 
be found in the history of mathematics. It is also 
instructive to show our students how often some 
errors of great mathematicians led to great new 
discoveries!

Coming back to the two previous negative ex-
amples, we may notice that, in the context of an 
external evaluation such as an entrance exam, in 
the framework of yes/no questions, the quoted 
answers could lead to a nonnegative evaluation. 
However, in a classroom situation, what we are 
interested in is the way in which the result is ar-
rived at and how this can develop some particular 
ways of thinking rather than others. Let’s keep in 
mind that the development of critical thinking is 
something that is useful not only for mathematics, 
and thus only for those who want to go forward 
with scientific studies, but is also—and this is true 
even more today than it was in the past—an indis-
pensable instrument for everyday life.

Let’s be clear that saying that error should 
not have a leading place in evaluation is not a 
“good Samaritan” comment intended to overlook 
students’ errors and evaluate only the positive 
aspects. The point is altogether different. When 
we say that error is of slight importance, we want 
to underline the fact that, in the educative pro-
cess, our objective is, positively speaking, that the 
greatest possible number of students acquire the 
greatest possible number of concepts. Evaluation 
also should be coherent with this objective, while 
an excessive attention to errors risks forgetting it.

himself, even if on a small scale, the extraordinary 
adventure of doing research. It is also clear that 
this is where we come up against a thousand dif-
ficulties related to the structure of the school, 
which often has schedules and requirements that 
are neither the most logical nor the most suitable 
for learning.

Obviously we cannot go into these restric-
tions in any depth here, although they cannot be 
neglected. We will, however, touch on another 
question that seems to us to be equally crucial in 
a discussion about error if all the fine reasonings 
that have been set out are not to remain mere 
words—that is, the question of evaluation. We 
will begin with a very direct (and very provocative) 
statement which we will then argue and support 
with examples: Evaluation cannot and must not 
be focused on error. 

Evaluation cannot be focused on error because 
it makes no sense to hope to formulate with the 
students an analysis of error that leads them 
to effective learning if, at the conclusion of the 
course, we revert to the fact that those who made 
no errors are given the maximum score, and those 
who made seven errors have seven points taken 
off their score. 

However, evaluation also and above all cannot 
be focused on error because it’s not true: it’s not 
true that those who have understood make no er-
rors or that those who have not understood neces-
sarily make more errors. Thus it makes no sense 
for a reasonable evaluation (which ought to evalu-
ate what the person has learned about a given topic  
and how he is able to use what he has learned) to 
be hinged only and exclusively on errors. 

If a student, responding to the question “Is it 
true that 15×7×8×23×41 is a multiple of 10?” does 
not realize the fact that among the factors are an 
even number and a multiple of 5 but instead works 
out the whole multiplication to arrive at the con-
clusion that, yes, 792120 is a multiple of 10, how 
should we evaluate his response? We cannot say 
that it is wrong, because it is not. Nor can we say 
that the procedure he used is incorrect, because a 
priori it is not. But the procedure the student used 
to reach the correct conclusion is one that allows 
us to see that either his ideas about divisibility are 
absolutely unclear or—and this is perhaps more 
probable—that he is accustomed to a mechanical 
procedure, one to be used without thinking about 
what he is doing. Thus there is no error, but the 
evaluation is negative all the same.

It is also necessary to arrive at a negative eval-
uation if a student, in order to solve the equation

(x – 2)(x + 3) = 0,

begins to multiply the two factors and then applies 
the formula used to solve second-degree equa-
tions. Or even, to solve the equation, 

(x – 2)(x + 3)(x – 7) = 0,
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To be sure, questioning a process of evaluation 
that is often performed almost exclusively ac-
cording to whether or not there are errors means 
breaking a great taboo. But it must be done, and 
the fact that it is being done should be made ex-
plicit to the students (in fact, many of us already 
do this, perhaps implicitly and perhaps without 
even being aware of it). It must be done even if 
we are aware that of course there will always be 
instances of evaluation that necessarily have to be 
of another kind.

Finally, another not irrelevant reason for break-
ing this taboo is the consideration of how greatly 
an evaluation mainly based on errors may condi-
tion the processes of learning; in fact, the fear of 
making mistakes is one of the biggest enemies of 
learning, because it paralyzes positive reasoning. 
We had the occasion to observe this (rather obvi-
ous but often neglected) reaction in the context 
of the exhibition Symmetry, playing with mirrors:9 
often it happens that students recognized as good 
students (and sometimes their teachers also) do 
not react, or react very poorly, to problems which 
are different from the ones they are used to; while, 
on the contrary, students known as bad students 
simply try, led by curiosity, and it is not so unusual 
that they arrive not only at positive solutions but 
also at brilliant ideas and well-settled answers. All 
of us have had occasion to notice how wonderful 
is the learning potential of young children when 
they are not afraid to err, and here again we can 
quote Grothendieck: 

Craindre l’erreur et craindre la vérité 
est une seule et même chose.10

It should be added that, even in today’s schools, 
at least in Italy, the environmental conditions for 
developing a teaching method aimed at facilitating
learning situations in which error is a normal step 
in the growth process and what is evaluated is 
what has been learned are completely lacking. A 
teaching method of this kind requires an enormous 
amount of work with each individual student, it 
requires extensive amounts of time, it requires 
programs with significant contents, it requires 
being able to work with a reasonably small number 
of students per teacher, it requires a comparison 
with other teachers. The list of requirements goes 
on and on. However, we hope that keeping in mind 
where we would like to arrive, even when we know 
that arriving there is impossible, may be useful in 
order to find reasonable compromises: it is pos-
sible (and perhaps even necessary) to perform a 
small, daily action of cultural resistance and invent 

for ourselves problems and situations that go in 
this direction, carving out a little time at least once 
in a while in which it is possible to do mathematics 
and do it together in a group, discovering in class-
work the pleasure of putting our heads together.

Language and Rigor
The problem of error in mathematics is very closely 
related to the aspect of language and the relation-
ship that exists in mathematics between natural 
language, specific language, and rigor. We refer 
the reader elsewhere ([5]) for an in-depth treat-
ment of this subject, and here we limit ourselves 
to a few observations that touch more directly on 
the subject of error.

We have already noted that mathematical 
rigor (which we often use, consciously or uncon-
sciously, to measure errors) is never an absolute 
rigor and cannot be so, since in this terrain (explic-
itly or implicitly) we must in any case accept com-
promises. It is better, in our opinion, to be aware 
of this and accept it explicitly. If this discussion
is true in general for any subject at all, it is truer 
still if we are speaking of that craftsmanlike work 
that we have proposed and recommended of analy-
sis of errors, a work in which, in order to treat and 
handle errors, we must speak and we must write. 
We must, that is, pass through a phase of verbal-
ization that is not necessarily rigorous; one that 
is, indeed, necessarily nonrigorous.

And here too arises another great taboo: the 
possibility of doing mathematics informally, 
nonrigorously. But what exactly do we mean to 
say, how is this justified, and what sense does 
it make to speak of mathematics in a nonrigor-
ous way? Allow us to say right away that we are 
not renouncing rigor and that rigor is needed—
and how! Rather, what we are saying is that rigor 

9The exhibition is permanently housed at the Department 
of Mathematics of the University of Milan, which allows us 
to observe visitors’ reactions on a regular basis.
10To be afraid of error and to be afraid of truth is one 
and the same thing [7, p. 129].

From the exhibition Symmetry, playing with mirrors, 
University of Milan, Department of Mathematics. 
Image from the website “Images for Mathematics”: 
http://www.matematita.it/materiale.

http://www.matematita.it/materiale
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do we normally use them in everyday life, but 
we also implicitly take for granted that their use 
enters into the normal kind of reasoning common 
to everybody, while in fact this is far from being 
true. In parallel, meanings derived from real-life 
situations can also help students avoid certain
standard errors. To give an example, we all know 
how common the error is of believing the two 
implications p ==>q and (not p) ==> (not q) are 
equivalent. Perhaps it might be easier to avoid this 
error if the students were once made to see how 
a deceptive advertisement like “if you don’t play, 
you won’t win” counts precisely on the fact that it 
is unconsciously paired with the other implication, 
certainly not equivalent, “if you play, you’ll win.”

Finally, it should be noted that the fact of per-
mitting students to speak freely, contrary to what 
might be thought, does not imply that we must 
be approximate in what we teach; on the contrary, 
it obliges us to the utmost precision possible. In 
fact, in order that there be no collision—in the next 
stage—with formalized mathematics, it is neces-
sary that here too in the first level, on the informal 
plane, our statements are in any case substantially 
correct, even if that correctness is not expressed 
with all the rigor of the formal plane.

Freedom to Speak, Duty to Listen
Leaving the students free to express themselves as 
they will brings with it in parallel another quality 
indispensable for a teacher, and particularly for a 
teacher who wants to practice a teaching method 
that rehabilitates rather than demonizes error: 
the ability to listen. The teacher must know how 
to listen without haste and without responding 
automatically (that is, avoiding the same mechani-
cal ways of thinking that we are trying to block in 
our students), must know how to suspend judg-
ment (especially moral judgment), and must try to 
understand more fully what students’ errors tell 
us. We like what Federigo Enriques had to say in 
this regard:11

Only an accountant, who performs 
simple calculations with numbers, 
could locate the cause of error in the 

should not be placed before comprehension, the 
transmission of ideas, and thus it is better for a 
student to try to say in a rough and tumble way 
what kind of idea he has formed of a certain con-
cept, so that this idea can be gradually refined 
and cleaned up, rather than repeat from memory
statements that don’t mean anything to him. 
Rigor can thus arrive with comprehension and at 
that point can be savored as a conquest and not 
suffered as a necessity that is imposed and not 
recognized.

The real discriminant that legitimizes rigorous 
language is meaning, that is, whether the person 
speaking or writing is able or not to give proper 
significance to what he is doing. We have repeat-
edly observed that a very high percentage of gross 
errors derives from a use of words that are com-
pletely severed from their significance; evidently 
the habits learned in school have had the effect 
of making the student feel obliged to use those 
words, even if they do not correspond to any ef-
fective meaning.

If we want to avoid this absurdity, we must 
leave the students free to express the ideas that 
they construct bit by bit without caging them in 
language that is stereotypical and inconclusive, 
even if this might mean renouncing (temporarily) 
the coherence and nonambiguity that is typical of 
mathematical language.

Moreover, leaving the students free to speak can 
turn out to be much more interesting for (at least) 
one other reason: these free discussions bring to 
the surface the fact that what is being taught goes 
on to graft itself onto a system of beliefs that are 
often not made explicit but which interfere (either 
positively or negatively, as the case may be) with 
the concepts that are being learned. This fact is 
much more accepted and investigated in physics 
teaching (see [2]), but for mathematics as well there 
is a naïve mathematics that is intuitive, informal, 
and made of experiences of perception that we 
must learn to know and make explicit. On the one 
hand, it is necessary to learn to understand exactly 
at which points this naïve mathematics collides 
with formal mathematics. But even more, on the 
other hand, it is useful to identify those starting 
points that allow us, positively, to take advantage 
of intuitive and informal knowledge, exploiting 
them to construct a solid and interiorized base to 
support knowledge to come.

Observing how students talk can sometimes 
allow us to discover these points of contact be-
tween their preexisting knowledge, knowledge of 
daily life, and the mathematics we are teaching 
them, beginning with the use of “and” and “or”, 
of negation and implication in daily speech and 
in logical-mathematical speech, the source of the 
most often repeated errors committed by students. 
We should pay attention to the fact that we are so 
used to these prerequisites of logic that not only 

11Soltanto un ragioniere, che svolge semplici calcoli 
sopra i numeri, potrebbe ridurre l’errore alla distrazione 
della mente stanca. Il lavoratore intellettuale trova qui 
un campo più vasto da investigare. Il Maestro sa che la 
comprensione degli errori dei suoi allievi è la cosa più 
importante della sua arte didattica…. E degli errori pro-
priamente detti, che talora sono in rapporto con manche- 
volezze delle singole menti, ma nei casi più caratteristici 
si presentano come tappe del pensiero nella ricerca della 
verità, il Maestro sa valutare il significato educativo: sono 
esperienze didattiche che egli persegue, incoraggiando 
l’allievo a scoprire da sé la difficoltà che si oppone al retto 
giudizio, e perciò anche ad errare per imparare a cor-
reggersi. Tante specie di errori possibili sono altrettante 
occasioni di apprendere [6, p. 12].
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distraction of a tired mind. The intellec-
tual worker finds here a broader field 
for investigation. The Maestro knows 
that understanding the errors of his 
students is the most important thing 
in the art of teaching. … And of errors 
in the proper sense of the word, which 
are sometimes related to the deficiency 
of individual minds, but in the most 
characteristic cases show themselves 
to be steps of thought in the search 
for truth, the Maestro knows how to 
evaluate the educational significance; 
they are educational experiences that 
he pursues, encouraging the student 
to discover for himself the difficulties 
that impede right judgment, and thus 
also to err in order to learn to correct 
himself. Every kind of possible error is 
also an opportunity for learning.

Sometimes we have the feeling that behind 
students’ difficulty may lie hidden something 
much more profound. What students (and not only 
students) often cite as the cause of many errors is 
a lack of time or haste. On the other hand, haste 
is often not even strictly related to a lack of time, 
but has become a habit of thought, an incapacity 
to stay with what we are doing, to give thought the 
time it takes, to not be content with automatic an-
swers. This is not only a difficulty of concentration 
but is also the difficulty of standing the frustration 
when an answer does not appear right away, of 
having taken a wrong turn and getting nowhere. 
This is also because in the objective evaluation we 
are not accustomed to give any value to all this, and 
in this way we render it invisible and thus useless. 
Instead, on the contrary, it is precisely this labor 
for which we must find a way to attribute weight 
and value.

Sometimes it can also happen that an error 
hides the correct acquisition of the concept being 
discussed; the statement may only need to be 
cleaned up a little or stripped of some unnecessary 
element. Also, if we were listening only superfi-
cially and less carefully, the statement could seem 
wrong to us simply because the method used to 
arrive at the solution was different from our own. 
In any case, careful listening is a determining ele-
ment for successfully guiding the students along 
the road that they themselves have discovered 
(avoiding imposing our own road on them at all 
costs; see [11] for a discussion and some examples 
concerning this).

Careful listening, like a compass, must always 
be used to hold the course of our main objective: 
to learn, to teach, to transmit ideas, to transmit 
beauty. Having this compass also gives us a scale 
of well-defined priorities; it is then easy to under-
stand when it is appropriate to draw attention to 
and correct an error and when instead the salient 

feature of the communication is different. It would 
be wrong (from a didactic point of view) to draw 
attention to an error at the moment when we see 
that the student has made a “discovery” and that 
he is communicating his discovery to us.

But, going back to the difficulty related to haste, 
in the times in which we live there are even more 
profound reasons for this need to listen, reasons 
which did not exist in the past. It may be that a 
revolution is happening before our very eyes and 
we don’t yet see it in all its implications. A new 
form of knowledge has been defined as “the third 
phase” (see [12]), that is, the transition from a 
“vertical” way of knowing (ours, made of in-depth 
examination, the ability to analyze, concentration) 
to a “horizontal” way of knowing (that of our stu-
dents, which is obviously in relation to the massive 
introduction of new technologies with the ability/
modality of multitasking, simultaneously chatting, 
studying, sending text messages, moving from one 
Internet site to another, browsing, and so forth). 
How will all of this influence the way our students 
structure knowledge? Can we simply dismiss this 
superficially by saying “students aren’t what they 
used to be”?

It is interesting to note that, in the last few 
years, many mathematicians have begun to explore 
new ways of communication, taking into account 
this horizontal way of learning, and thus have had 
to face the problem of how to adapt our idea of 
mathematical rigor to this new context. Just to give 
two examples (among hundreds), we mention a 
book such as [8], which is strongly built on a com-
munication through images while touching on an 
enormous amount of mathematics, or a DVD such 
as [1], where some highly nontrivial mathematical 
subjects (such as orbifolds) are treated in a way 
that permits a horizontal way of reading, even by 
people with very little mathematical knowledge. 
Of course, the role of error will also be different 
in this kind of communication. This will be a very 
interesting theme to study in greater depth.

Meanwhile, the only response that seems rea-
sonable to us for a teacher is knowing how to listen 
and thus patiently looking for the deeper causes of 
error, beginning with our students’ errors (and our 
own). From our categories of thought and learn-
ing, from that verticality that is synonymous with 
depth, it is up to us to invent a teaching method 
that takes into account their horizontal method 
without demonizing it, but building a synthesis. 
This is the task at hand, because we have the 
memory of old knowledge, and as members of 
this bridge generation, we must be able to pass 
the baton to the new generations.
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Drowning in the Data
Deluge
George E. Andrews

Introduction

In 2010, Sastry Pantula, director of the Division

of Mathematical Sciences (DMS) at the National

Science Foundation, proposed changing the DMS

name to the Division of Mathematical and Statisti-

cal Sciences (DMSS). In response to this proposal,

Eric Friedlander, president of the American Math-

ematical Society (AMS), sent an email message to

each AMS member requesting feedback on this

proposal. Attached to his message was a letter

from Director Pantula giving his justification for

the change.

I use this incident to begin to explain the object

of this article, namely, the long-term consequences

of the Data Deluge. Pantula’s letter provides a nice

starting point. Here is the relevant paragraph from

his letter:

Big data provide big opportuni-

ties for mathematical and sta-

tistical sciences. It is an exciting

time for our Division. In his FY12

budget roll-out speech NSF Di-

rector Dr. Subra Suresh referred

to the “era of data and observa-

tion”. The NSF 2011–2016 Strategic

Plan notes that “The revolution

in information and communica-

tion technologies is another major

factor influencing the conduct of

21st century research. New cy-

ber tools for collecting, analyzing,
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communicating, and storing in-

formation are transforming the

conduct of research and learn-

ing. One aspect of the information

technology revolution is the ‘DATA

DELUGE’, shorthand for the emer-

gence of massive amounts of data

and the changing capacity of sci-

entists and engineers to maintain

and analyze it.” Extracting use-

ful knowledge from the deluge of

data is critical to the scientific suc-

cessesof the future. Data-intensive

research will drive many of the

major scientific breakthroughs in

the coming decades. There is a

long-term need for research and

workforce development in compu-

tational and data-enabled sciences.

Statistics is broadly recognized

as a data-centric discipline, thus

having it in the Division’s name

as proposed would be advanta-

geous whenever “Big Data” and

data-sciences investments are dis-

cussed internally and externally.

After examining the current Data Deluge en-

thusiasm in more detail, I will focus on Metrics, a

logical outgrowth of the new heightened preoccu-

pation with Data. This in turn leads to Marshall

McLuhan and his insightful “The Medium is the

Message”. I next express my concerns about the

negative effect of the Data Deluge on mathematics

education. How is the Data Deluge reflected in the

Common Core State Standards for Mathematics?

Finally, I will conclude with some remarks about

grassroots professional development projects,

which could become a counterweight to overblown

enthusiasm for data analysis.
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The Data Deluge

There is remarkable restraint in the paragraph

by Pantula that I quoted in the introduction. To

understand the widespread giddy enthusiasm for

the Data Deluge we turn to an article by Chris

Anderson in Wired Magazine [2]. A few quotes

from his article clearly suggest that we are at the

cusp of a scientific “paradigm shift” in the sense

of Thomas Kuhn [12]:

“All models are wrong, but some

are useful.”

So proclaimed statistician

George Box thirty years ago. . . .

Peter Norvig, Google’s research

director, offered an update to

George Box’s maxim: “All models

are wrong, and increasingly you

can succeed without them.”

This is a world where massive

amounts of data and applied math-

ematics replace every other tool

that might be brought to bear. . . .

With enough data, the numbers

speak for themselves. . . .

The scientific method is built

around testable hypotheses. These

models, for the most part, are sys-

tems visualized in the minds of

scientists. The models are then

tested, and experiments confirm or

falsify theoretical models of how

the world works. This is the way

science has worked for hundreds

of years. Scientists are trained

to recognize that correlation is

not causation, that no conclusions

should be drawn simply on the ba-

sis of correlation between X and

Y (it could just be a coincidence).

Instead, you must understand the

underlying mechanisms that con-

nect the two. Once you have a

model, you can connect the data

sets with confidence. Data without

a model is just noise. But faced

with massive data, this approach

to science—hypothesize, model,

test—is becoming obsolete. Con-

sider physics: Newtonian models

were crude approximations of the

truth (wrong at the atomic level,

but still useful). A hundred years

ago, statistically based quantum

mechanics offered a better picture

but quantum mechanics is yet an-

other model, and as such it, too,

is flawed, no doubt a caricature of

a more complex underlying real-

ity. The reason physics has drifted

into theoretical speculation about

n-dimensional grand unified mod-

els over the past few decades

(the “beautiful story” phase of

a discipline starved of data) is

that we don’t know how to run

the experiments that would fal-

sify the hypotheses—the energies

are too high, the accelerators too

expensive, and so on.

Now biology is heading in the

same direction. . . .

In short, the more we learn

about biology, the further we find

ourselves from a model that can

explain it.

There is now a better way.

Petabytes allow us to say: “Cor-

relation is enough.” We can stop

looking for models. We can ana-

lyze the data without hypotheses

about what it might show. We can

throw the numbers into the biggest

computing clusters the world has

ever seen and let statistical algo-

rithms find patterns where science

cannot.

The article then provides an account of the

amazing achievements of J. Craig Venter, among

them the genetic sequencing of the Sargasso Sea

[1]. The article concludes:

Learning to use a “computer” of

this scale may be challenging. But

the opportunity is great: The new

availability of huge amounts of

data, along with the statistical

tools to crunch these numbers,

offers a whole new way of un-

derstanding the world. Correlation

supersedes causation, and science

can advance even without coherent

models, unified theories, or really

any mechanistic explanation at all.

There’s no reason to cling to

our old ways. It’s time to ask: What

can science learn from Google?

If this prospect is even close to an accurate

picture of the future, then it is no wonder that

the Data Deluge has generated immense excite-

ment. Clearly Anderson’s description portends the

greatest paradigm shift in the history of science.

After all, the Copernican revolution is restricted

to astronomy, and Pasteur’s germ theory affected

medicine but not physics. However, if the Data Del-

uge disposes of experiment and theory in science,

it affects everything from astronomy to zoology.
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On the other hand, Wired Magazine is a popular

magazine. So let us turn to a more conventional

institution for its take. The National Science Foun-

dation maintains a website [9] devoted to the

program Computational and Data-Enabled Sci-

ence and Engineering (CDS&E). Here are relevant

statements from that website:

Computational and Data-Enabled

Science and Engineering (CDS&E)

is a new program. CDS&E is now

clearly recognizable as a distinct

intellectual and technological dis-

cipline lying at the intersection

of applied mathematics, statistics,

computer science, core science and

engineering disciplines....

We regard CDS&E as explic-

itly recognizing the importance

of data-enabled, data-intensive,

and data centric science. CDS&E

broadly interpreted now affects

virtually every area of science

and technology, revolutionizing

the way science and engineering

are done. Theory and experimen-

tation have for centuries been

regarded as two fundamental

pillars of science. It is now widely

recognized that computational

and data-enabled science forms a

critical third pillar....

NSF can make a strong state-

ment that will lead the Foundation,

researchers it funds, and U.S. uni-

versities and colleges generally, by

recognizing CDS&E as the distinct

discipline it has clearly become.

What is the difference in viewpoint between the

NSF statements and the Anderson article in Wired

Magazine? Both Wired and the NSF see CDS&E

as a “critical third pillar” in scientific research.

The other two pillars, experiment and theory, are

viewed by both as ancient. The NSF is not ready to

discard experiment and theory. Wired sees them

as yesterday’s methodology.

It becomes clear that the Data Deluge is the

current “wave of the future” or, at least, is so

regarded by many. The problem is that when

“waves of the future” show up, they often wash

away a number of worthy things and leave a

number of questionable items littering the beach.

I do not dispute the immensity of the Data

Deluge and its great potential for substantial ad-

vances in many branches of science. I do, however,

hope that a sense of proportion can be maintained.

I fear that one of the unintended consequences

is the unstated assumption that nothing is trust-

worthy if it is not supported by data. This then

raises the question of how one applies data in the

evaluation of academic activities, and this leads

to metrics.

Metrics

The most ambitious effort to use metrics exten-

sively is STAR METRICS (Science and Technology

for America’s Reinvestment—Measuring the Ef-

fecT of Research on Innovation, Competitiveness

and Science) [18].

STAR METRICS is a federal and

research institution collaboration

to create a repository of data and

tools that will be useful to assess

the impact of federal R&D invest-

ments. The National Institutes of

Health (NIH) and the National Sci-

ence Foundation (NSF), under the

auspices of the Office of Science

and Technology Policy (OSTP), are

leading this project.... The STAR

METRICS project consists of two

implementation levels:

Level I: Developing uniform,

audit-able and standardized mea-

sures of the impact of science

spending (ARRA and non-ARRA)

on job creation, using data from

research institutions’ existing

database records. No personally

identifiable information (PII) is

collected in Level I.

Level II: Developing measures

of the impact of federal sci-

ence investment on scientific

knowledge (using metrics such

as publications and citations),

social outcomes (e.g., health

outcome measures and environ-

mental impact factors), workforce

outcomes (e.g., student mobility

and employment), and economic

growth (e.g., tracing patents, new

company start-ups, and other mea-

sures). Data elements that will be

collected in Level II will be collec-

tively determined in consultation

with Institutions that have joined

Level I.

S. Bertuzzi presents a slide in STAR METRICS

[4] which summarizes the entire STAR METRICS

project. Note how the final point in this slide (see

next page) makes clear the all-encompassing goal

of STAR METRICS:

Create appropriate metrics that

capture all dimensions of science

investments.
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Figure 1. STAR METRICS presentation

summary slide.

There are many metrics already in use. Let us

look at a few. Perhaps the metric most widely

known in the mathematics community is the

Impact Factor. Its notoriety is probably a result of

the article “Nefarious numbers” [3] by D. Arnold

and K. Fowler. They start with the definition:

The impact factor for a journal in

a given year is calculated by ISI

(Thomson Reuters) as the average

number of citations in that year to

the articles the journal published

in the preceding two years.

They then cite a number of criticisms:

• A journal’s distribution of citations

does not determine its quality.

• The impact factor is a crude statis-

tic, reporting only one particular

item of information from the cita-

tion distribution.

• It is a flawed statistic. For one

thing, the distribution of citations

among papers is highly skewed, so

the mean for the journal tends to

be misleading.

For another, the impact factor

only refers to citations within the

first two years after publication (a

particularly serious deficiency for

mathematics, in which around 90%

of citations occur after two years).

• The underlying database is flawed,

containing errors and including a

biased selection of journals.

• Many confounding factors are ig-

nored, for example, article type (ed-

itorials, reviews, and letters versus

original research articles), multiple

authorship, self-citation, language

of publication, etc.

Next they make a statement which is central to

all of the worries about metrics:

Despite these difficulties, the al-

lure of the impact factor as a

single, readily available number—

not requiring complex judgments

or expert input, but purporting

to represent journal quality—has

proven irresistible to many.

This last quote is applicable to many metrics.

The bulk of the Arnold/Fowler article is devoted

to manipulation of the Impact Factor.

It is generally acknowledged that the Impact

Factor is not a good measure of individuals. To fill

this gap, J. Hirsch [11] invented the h-index:

A scientist has index h if h of his

or her Np papers have at least h

citations each and the other (Np−
h) papers have h citations each.

He also defines the m-index as h/n where n is

the number of years since the individual’s first

published paper.

Based on typical h and m values

found, I suggest (with large error

bars) that for faculty at major re-

search universities, h ≈ 12 might

be a typical value for advancement

to tenure (associate professor) and

thath ≈ 18 might be a typical value

for advancement to full professor.

Fellowship in the American Phys-

ical Society might occur typically

for h ≈ 15−20. Membership in the

National Academy of Sciences of

the United States of America may

typically be associated with h ≈ 45

and higher, except in exceptional

circumstances.

Of course, the objections to the Impact Factor

raised by Arnold and Fowler can be lodged against

the h-index with only minor alterations.

Proponents of the various metrics are not un-

aware of these criticisms. In response, numerous

new metrics have been produced to answer these

objections (e.g., the c-index, h2 lower, h2 central,

h2 upper, etc. [5], [6]).

The loss of information involved in this type

of “bean counting” is beautifully illustrated by

considering two papers by the late Henry Mann:

H. B. Mann and D. R. Whitney, On a test

of whether one of two random variables is

stochastically larger than the other, Ann.

Math. Stat. 18 (1947), 50–60.

H. B. Mann, A proof of the fundamental

theorem on the density of sums of sets of

positive integers, Ann. of Math. 43 (1942),

523–527.
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The first paper has 2,067 citations according to

the Web of Knowledge, and the second has 28. The

second paper won the 1946 Cole Prize in Number

Theory [17].

The first paper provides the moments of the

distribution connected with nonparametric statis-

tics, and the second solved a major open problem

in number theory. These two papers are very

important in incomparably different ways. A re-

duction of their importance to any sort of citation

count is absurd.

Next we look at the work of Fields medalists and

a table prepared by Penn State Science Librarian

John J. Meier [16]:

Table 1. Citations for Fields Medalists.1

Citations of Most Cited Work Number of Medalists

500+ 4

400–499 8

300–399 10

200–299 9

100–199 6

50–99 9

1–49 4

If a citation count was a good measure of the

importance of one’s work, we would expect that

the vast majority of Fields medalists would be

concentrated at the top of this table. Of course,

if one believes that citation counts are the gold

standard for measuring quality, then one must

conclude that at least nineteen (or perhaps twenty-

eight) medalists really did not deserve the Fields

Medal.

Almost every mathematics professor is re-

quired to collect student evaluations. These come

in two flavors: (1) mark a box from one (horrible)

to ten (outstanding) or (2) write comments. The

first of these provides, again, a convenient metric.

Here are two examples of written student eval-

uations of the same professor (whose identity I

have promised to keep secret) taken from his large

lecture class:

(1) What this class needs is free beer, dancing

girls, and pot.

(2) The consistent quality of Professor X’s

communication skills, thoroughness, clar-

ity, anticipation of likely student problems,

and helpful attitude make him a superior

instructor. In a rarity for Penn State, he

stressed the derivation of concepts to

deepen the understanding of their use

instead of struggling through a proof

without stating its relevance and then

saying “Just use the formula”.

1J. J. Meier, “Mathematically significant: A review of

awards in mathematics with emphasis on the Fields

Medal”, Science and Technology Libraries 31 2012, 32–45.

It is clear that reducing these two comments to

numbers loses an immense amount of information

both about the professor and the students.

“The Medium Is the Message”

My greatest concern with the Data Deluge is the

all encompassing role played by data. As I said

earlier, there is a ubiquitous, unstated assumption

that nothing is trustworthy if it is not supported

by data. Indeed, data is the new medium for

communicating a variety of evaluations.

This leads us to the controversial, flamboyant,

enigmatic media guru of the 1960s and 1970s,

Marshall McLuhan. It was he who popularized the

phrase “The medium is the message.” This is akin

to a modernized Hegelian zeitgeist.

McLuhan begins his book Understanding Media

with an explanation of this phrase [15, p. 7]:

In a culture like ours, long accus-

tomed to splitting and dividing all

things as a means of control, it

is sometimes a bit of a shock to

be reminded that, in operational

and practical fact, the medium is

the message. This is merely to say

that the personal and social con-

sequences of any medium—that

is, of any extension of ourselves—

result from the new scale that is

introduced into our affairs by each

extension of ourselves, or by any

new technology.

McLuhan emphasizes this point again and again

[15, p. 11]:

. . . a few years ago, General David

Sarnoff made this statement: “We

are too prone to make technologi-

cal instruments the scapegoats for

the sins of those who wield them.

The products of modern science

are not in themselves good or bad:

it is the way they are used that

determines their value.”

That is the voice of the current

somnambulism.

and [15, p. 18]:

Our conventional response to all

media, namely that it is how they

are used that counts, is the numb

stance of the technological idiot.

For the ‘content’ of the medium

is like the juicy piece of meat

carried by the burglar to distract

the watchdog of the mind.

Mark Federman [10] concludes his article on

“the medium is the message” with the following

paragraph:
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Why is this understanding of “the

medium is the message” partic-

ularly useful? We tend to notice

changes—even slight changes

(that unfortunately we often tend

to discount in significance). “The

medium is the message” tells

us that noticing change in our

societal or cultural ground con-

ditions indicates the presence

of a new message, that is, the

effects of a new medium. With

this early warning, we can set out

to characterize and identify the

new medium before it becomes

obvious to everyone—a process

that often takes years or even

decades. And if we discover that

the new medium brings along

effects that might be detrimental

to our society or culture, we have

the opportunity to influence the

development and evolution of the

new innovation before the effects

become pervasive. As McLuhan

reminds us, “Control over change

would seem to consist in moving

not with it but ahead of it. Antici-

pation gives the power to deflect

and control force.” [15, p. 199]

I wish to emphasize the central importance

of the fact that a medium seeks content that is

appropriate to it, and it ignores content that it

cannot easily accommodate. Metrics of all sorts

are very much the type of instruments naturally

required in the medium of data for comparisons

of large data sets. Indeed, once we have placed our

faith uniquely in data-supported evidence, we can

naturally expect that decision making will often

become automated. This is the point made in the

May 2011 McKinsey Report on Big Data [14]. In

a section entitled “Replacing/Supporting Human

Decision Making with Automated Algorithms”, we

find

Sophisticated analytics can sub-

stantially improve decision mak-

ing, minimize risks, and unearth

valuable insights that would oth-

erwise remain hidden. . . . Decision

making may never be the same. . . .

The role of data in the decision making of the

academy merits special attention. It is especially

disturbing to see this new medium of evaluation

settle into place almost unnoticed.

In the final sections of this paper I will concen-

trate on general educational issues that are being

inadvertently shaped by the Data Deluge and its

accompanying digital tools.

Education and the CCSSM

Education is a continuing concern for the future

of our country. My goal here is to consider recent

efforts for improvement and to examine the ways

in which these efforts have been undermined by

inadequate attention to the Data Deluge and its

friends.

The Common Core State Standards for Mathe-

matics (CCSSM) [8] and those for English (CCSSE)

[7] were released in 2010. I will mostly discuss

CCSSM, with only one reference to CCSSE.

The CCSSM was prepared by a large committee

(chaired by William McCallum) which was created

by the National Governors Association and the

Council of Chief State School Officers. It is a coher-

ent and mathematically sound set of standards,

and the AMS Committee on Education has rightly

given a firm endorsement.

Unfortunately, coherence and mathematical

soundness alone are not adequate to produce

a successful implementation of these standards.

I am especially concerned about the emerging

role of Big Data and its unnoticed role in the

CCSSM. A number of omissions or near omissions

suggest that an overconcern with data, statistics,

and probability may produce curricula that tend

to ignore how real human beings actually learn

things.

To gain a hint of what is regarded as important,

let us see some of the words used often. We start

with Big Data friendly words (the irony of using

data here is noted).

Table 2. Big Data friendly word frequencies

in CCSSM.

Word Appearances in CCSSM

Data 159

Probability 97

Statistics (and variants) 52

Technology 17

Computer 10

Spreadsheet 7

Table 3. Classical K–12 mathematics word

frequencies in CCSSM.

Word Appearances in CCSSM

Geometry/Geometric 118

Algebra (and variants) 75

Arithmetic 27

Memory 2

Mnemonic 2 a

Memorization 1 b

Pencil 1

Freehand 1

By hand 1

Rote 0

a in one sentence on FOIL
b in a reference title
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But now, what about words related to classical

K–12 mathematics and the way real human beings

learn?

The first thing to jump out of these word

counts is the fact that “data” overwhelms all the

other words. Secondly, we note that the geometry-

algebra-arithmetic triad occurs 220 times, while

the data-probability-statistics triad occurs 308

times. Let us dig deeper into the appearances of

the final seven words in the second list.

Memory occurs first:

In grade 2: Fluently add and sub-

tract within 20 using mental strate-

gies. By end of grade 2, know from

memory all sums of two one-digit

numbers.

And finally:

In grade 3: Fluently multiply and

divide within 100, using strategies

such as the relationship between

multiplication and division (e.g.,

knowing that 8×5 = 40,one knows

40/5 = 8) or properties of opera-

tions. By the end of grade 3, know

from memory all products of two

one-digit numbers.

Surely students need to know many more things

from memory. Nonetheless the CCSSM does not

prescribe anything either geometric or algebraic

that should be embedded in memory.

The only time a mnemonic is mentioned is in a

discussion of the uniquely pernicious mnemonic

FOIL (first, outer, inner, last) from page 4:

There is a world of difference be-

tween a student who can summon

a mnemonic device to expand a

product such as (a+b)(x+y) and

a student who can explain where

the mnemonic comes from. The

student who can explain the rule

understands the mathematics, and

may have a better chance to suc-

ceed at a less familiar task such as

expanding (a + b + c)(x+ y).
The implication is clear. Stay away from

mnemonics, and mnemonic is as close as the text

ever gets to memorization or rote learning.

Contrast this mindset with the words of an

Illinois high school teacher in a letter to me:

Memorization for its own sake

is admittedly of limited value:

however, anyone who has learned

mathematics in a rigorous manner

attests to the fact that post-

comprehension memorization is

beneficial to promote efficiency

in problem-solving. Our reform

advocates over the past 20 or

25 years unfortunately have been

permitted to equate in the mind

of educators memorization with

tedium and lack of understanding;

it’s as if quick command of the

facts and comprehension were

somehow mutually exclusive.

Finally we come to one of the biggest difficulties

with the Common Core in both mathematics and

English. This problem is epitomized by the one

appearance of “pencil” in the CCSSM [8, p. 7]:

Mathematically proficient stu-

dents consider the available tools

when solving a mathematical prob-

lem. These tools might include

pencil and paper, concrete models,

a ruler, a protractor, a calculator,

a spreadsheet, a computer algebra

system, a statistical package, or

dynamic geometry software.

At least “concrete models, a ruler, a protractor”

weren’t bundled into “static geometry hardware”.

If we put this deemphasis of “pencil and paper”

into a wider context, our concerns come into sharp

focus. Here is the guide for writing for K–2 from

the Common Core Standards for English Language

Arts and Literacy [7, p. 19]:

With guidance and support from

adults, explore (“use” replaces “ex-

plore” in grades 1 and 2) a variety

of digital tools to produce and

publish writing, including in col-

laboration with peers.

Why is this reliance on digital tools without

mention of handwriting troublesome? There is

evidence that we are ignoring how real human

beings actually learn.

A. Mangen and J.-L. Velay [13] present a lengthy

account of why the physical act of handwriting is

important. Here is a list of their discoveries from

Writing by Hand Better for Learning, Study Shows

[19]:

Don’t write off pen and paper just

yet. New research shows the old-

fashioned tools can make you a

stronger learner.

Sure, for many, writing by hand

seems a little retro. However, using

a keyboard or touchscreen to write

is a drastically different cognitive

process from writing by hand, ac-

cording to a study published in the

journal Advances in Haptics.

Researchers Anne Mangen, of

the University of Stavanger in Nor-

way, and Jean-Luc Velay, a French
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neuroscientist, said their research

indicates the increase in digital

writing in schools needs to be

examined more closely. . . .

Penmanship is not required to

be taught in Illinois schools. And

cursive is not part of the na-

tional Common Core State Stan-

dards Initiative, which is adopted

by most U.S. states, while key-

boarding skills are specifically re-

quired.

The researchers found that writ-

ing by hand is fundamentally dif-

ferent from typing on a computer.

And people who are learning new

letters—such as children learning

to read for the first time, or as

adults picking up a second lan-

guage with new characters—retain

the information best when writing

the letters by hand, according to

Velay’s research.

The physical act of holding a

pencil and shaping letters sends

feedback signals to the brain. This

leaves a “motor memory”, which

later makes it easier to recall

the information connected with

the movement, according to the

study....

The movement for “the typing

of a ‘T’ is no different than the

typing of a ‘Y’,” Mangen said. Fur-

ther, when “you write something

on the keyboard, you get the vi-

sual output somewhere else, on the

screen,” as opposed to you watch-

ing your hand when you write on

paper, she said.

This means that learning to

write by hand can strengthen read-

ing skills.

Mangen said she understands

the benefits of typing—it’s quite

simply faster. However, the fact

that writing by hand can be

comparatively “long and difficult”

might be the reason it can be

so helpful to triggering brain

processes, she said.

Everything discussed in the article just quoted

makes eminent common sense. Indeed it is addi-

tionally disturbing to think that we need another

“study” in order to make a case that is obvious to

any experienced teacher who is paying attention.

We are no longer able to assert merely that

“Grass is green!” Instead we must add something

like:

A team of Harvard scientists has

studied 9,328 blades of grass from

37 randomly selected countries.

They measured the wave length of

light emanating from each blade

when placed in the noonday sun

in Harvard Yard. 98.32% produced

light of wave length between 520

and 570 nanometers which is the

accepted standard measure for

green as certified by the Inter-

national Bureau of Standards.

How convinced would you be if I had substituted

for the Mangen-Velay study the following quote

(supplied by Richard Escobales) of the late, great

mathematician S. S. Chern?

My mathematical strength lies in

my ability in computation. Even

now I do not mind doing lengthy

computations, while years ago I

could do them with relatively few

errors. This is a training which is

now relatively unpopular and has

not been encouraged. It is still a

great advantage in dealing with

many problems.

Would we really be worse off if we relied more on

the wisdom and common sense of the eminently

successful and less on “studies”?

In any event, common sense is most likely

to prevail in education when it is practiced in

the classroom by experienced, knowledgeable

teachers, and this leads to the next and final

section.

Professional Development

Up to this point I have described a world enthralled

with data and the digital machines that enable it.

I have pointed out the ways in which this narrowing

of our vision obscures important information,

distorts evaluations, and impairs learning.

In this final section I want to encourage efforts

that might at least mitigate some of the woes of

mathematics education in the United States today.

A big problem with the Common Core State

Standards is that they are top down rather than

bottom up. A serious effort at the professional

development of teachers is required if these new

standards have any chance of improving educa-

tion. Without confident, knowledgeable teachers

in the classroom, improvement in mathematics

education is almost certainly impossible.
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There are a number of projects undertaken

by mathematics faculty and mathematics depart-

ments which directly involve classroom teachers

with the object of (1) increasing their knowledge

of relevant mathematics and (2) helping them

communicate this knowledge to their students.

If there is any hope of directing education so

that the insidious aspects of a digital and data-

suffused world can be mitigated, professional

development of teachers’ content knowledge is

certainly a good first step.

Here is a very incomplete list of active people

working on relevant projects. In each case I list

at least one project or book along with a Web

address.

Scott Baldridge, Louisiana State University, The

Baker School Project, https://www.math.lsu.

edu/~sbaldrid/

Deborah Ball, University of Michigan, Cen-

ter for Proficiency in Teaching Mathematics,

http://www-personal.umich.edu/~dball/

Hy Bass, University of Michigan, Center for Pro-

ficiency in Teaching Mathematics, http://www.

soe.umich.edu/people/profile/hyman_bass/

Amy Cohen, Rutgers University, New Jersey Part-

nership for Excellence in Middle School Mathemat-

ics, http://www.math.rutgers.edu/~acc/

Ken Gross, University of Vermont, Vermont Math-

ematics Initiative, http://www.cems.uvm.edu/

~gross/

Jim Lewis,University of Nebraska,NebraskaMATH,

http://www.math.unl.edu/~wlewis1/

Tom Parker, Michigan State University, Books

(with Scott Baldridge): Elementary Mathematics

for Teachers, Elementary Geometry for Teachers,

http://www.math.msu.edu/~parker/

Hung-Hsi Wu, University of California-Berkeley,

Book: Understanding Numbers in Elementary

School Mathematics, http://math.berkeley.

edu/~wu/

I urge everyone who has read this far to consider

becoming actively involved with these or similar

projects.
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A Tribute to
Nigel J. Kalton
(1946–2010)
Peter G. Casazza, Coordinating Editor

Nigel Kalton at his

sixtieth birthday

conference.

Nigel Kalton was

born June 20, 1946,

in Bromley, England.

The name Kalton is

an anglicized form

of the original Ger-

man family name,

Kaltenbach, which is

actually the name

which appears on

Nigel’s birth certifi-

cate. He was the

son of Gordon and

Stella Kalton. Nigel

was educated at Dul-

wich College, where

he excelled at both

mathematics and chess. He played chess on the

college team with Ray Keene. Keene later be-

came Britain’s second chess grandmaster despite

losing once to Kalton in the Dulwich College

championship.

Nigel then studied mathematics at Trinity

College, Cambridge, where he met his wife,

Jennifer, to whom he was married for forty-one

years. They later had two children, Neil and

Helen, and four grandchildren. He and Keene

played chess for Trinity College. He twice came

in second in the Cambridge University chess

championship. He also represented Cambridge in

the varsity match against Oxford. For the rest of

Peter Casazza is a curators’ professor at the University of
Missouri. His email address is casazzap@missouri.edu.
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his career, Kalton was a very competitive chess

player, winning the Major Open at the British

Championship in 1970. Some of his games can

still be found on the Internet (follow the link:

http://kaltonmemorial.missouri.edu/chess).

Kalton continued his graduate studies in math-

ematics at Cambridge University under Dr. D. J. H.

(Ben) Garling, working in Banach space theory. He

received the Ph.D. in 1970. His thesis was awarded

the Rayleigh Prize for research excellence. He

then held positions at Lehigh University in Penn-

sylvania, Warwick, and Swansea before moving

permanently to the United States. This move was

prompted by a variety of factors such as salary,

working conditions, research grants, and access

to other specialists in his area. He taught at the

University of Illinois and Michigan State Univer-

sity and then in 1979 moved to the University of

Missouri, where he spent the rest of his career.

Kalton received a number of honors and awards,

including the prestigious Stefan Banach Medal,

named after the founder of Nigel’s chosen field,

Banach space theory. This prize was established

by the Polish Academy of Sciences in 1992 in

honor of the centenary of Banach’s birth.

Nigel Kalton was at the very top of his field

in productivity, creativity, depth and breadth of

knowledge, as well as research support, invited ad-

dresses, citations, and the view of his peers. There

are a number of fundamental results in mathemat-

ics that carry his name, including Kalton spaces,

Kalton operators, and much more. Nigel was very

broad in his research, proving fundamental results

in a dozen different areas of research. He had more

than two hundred seventy research articles (which
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averaged over twenty-five pages each) and books

and was on the editorial board of six mathematics

journals. Nigel believed that every math paper

must have at least one significant theorem that

justified its existence, and he lived by this his

whole career.

Nigel was famously competitive at anything he

attempted, including mathematics, chess, racquet-

ball, etc. He spent a lot of time with his children

and grandchildren, but they complained that he

never let them win at anything. One time when we

were playing racquetball, my head was split open

by a racquet and I hit the floor squirting blood

everywhere. Nigel stepped over me and won the

shot, then turned around to ask if I was all right.

I said, “Nigel, what the hell was that?” He replied,

“Pete, I don’t trust you not to split your head open

just to win the point.”

Kalton was a very powerful mathematician who

could learn new mathematics at an incredible rate.

People from our department would come into his

office and ask for help with their research, even in

areas in which Nigel had never worked. He would

tell them to put the definitions and the problem

on the board. Invariably, in a few days he would

have a solution for them. One time Jerry Lange of

our department came to Nigel with a problem in

continued fractions he had been working on for

fifteen years. Nigel solved it in forty-eight hours,

and later this solution was used to answer a

problem of Ramanujan. Another time, Gilles Pisier

gave a talk on an approach by Le Merdy to an

open problem due to the Russian mathematician

Vladimir Peller. Kalton was in the audience and

quickly resolved the problem in a joint publication

with Le Merdy in 2002.

Kalton was setting up a research group at

the University of Missouri and hired me into the

group in 1983. For the first two years we talked

mathematics but could not find any common

interests. Then I spent a year at the Hebrew

University of Jerusalem. Nigel came to visit for a

month during that year, and we wrote our first

paper together. I quickly learned that you do not

start a research project with Nigel or you would

spend all your time playing catch-up trying to

understand today what Nigel had done yesterday.

Although I wrote a number of papers with him, they

often occurred because I worked on something for

months before showing it to him. Even then, within

a short time I was again playing catch-up. Kalton

had an amazingly universal view of mathematics.

One time someone in our department asked him

if a certain inequality was true in a particular

Banach space. Within twenty-four hours Nigel had

classified all Banach spaces in which this inequality

was true—and the space in question was just one

of these. We used to call Kalton the bulldozer,

since given just one new idea, he could plow his

way through an entire field in a matter of weeks

to solve a famous problem.

Having an office next to Nigel for twenty-

seven years could have been the most humbling

experience of my life. But because of who he was,

Nigel at age 7.

it wasn’t. He was a tower-

ing figure in mathematics but

maintained a humble attitude

towards others. He was al-

ways ready to help anyone who

wanted to learn mathematics. He

was a man of complete honesty

in an area which was not always

known for its honesty. He was a

man of integrity in an area not

always known for its integrity.

He was a man of courage who

spoke up against injustice when

others were afraid to speak up.

I always thought of Nigel as

someone who had too big a brain

and just could not find enough to keep it chal-

lenged. Every day he scanned the Internet for all

the news of the world and then scanned all new

journals in the library looking for new ideas and

new problems. One day I was at the board in his

office while we were working out a problem. Every

ten minutes or so he would go to his computer,

type in a few things, and then come back to the

discussion. When I asked what was happening, he

said he was playing chess with someone in Eng-

land. I am sure his opponent had no idea that Nigel

was not concentrating on the game full time but

instead was making instant decisions in a matter

of seconds in between proving a theorem. It was

certainly fun and exciting to be able to go next

door every day and talk mathematics with a giant.

But it was just as much fun to talk to someone

who was a superior intellect on all subjects. Also,

Nigel prided himself on being a history buff who

knew the history of most areas of the world.

Kalton was instrumental in building the math-

ematics department at the University of Missouri

into an internationally recognized department.

He consistently provided leadership within the

department and across the campus. He was a

standout amongst the over 1,500 faculty at the

University of Missouri. He was appointed the

Luther Marion Defoe Distinguished Professor of

Mathematics (1984) and he was appointed to the

Houchins Chair of Mathematics (1985). He received

the Chancellors Award for Outstanding Research

(1984), and the Weldon Springs Presidential Award

for outstanding research (1987). In 1995 he re-

ceived the highest recognition bestowed by the

University of Missouri System by being appointed

a curators’ professor.
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Nigel’s Banach medal.

As mathematicians we spend our whole lives

living a public lie. It is not by choice; it comes with

the territory. We put forward an image of absolute

confidence even when we doubt our own abilities.

We act like we are invincible when we know we are

human. We delude ourselves into thinking that

mathematics is the most important thing in the

universe because we couldn’t live with devoting

our entire being to something which is not the

most important thing. We wonder if anyone really

likes us or if they just respect us, and if so, will

they no longer like us as we get older and our

abilities start to fade? Contrary to popular belief,

Nigel was human, but he knew all of the above.

He did not live in a dream world. He knew we

should all be doing this just because it is fun and

challenging, and if he was going to do it, then his

competitive streak forced him to be the best at it.

On August 31, 2010, the mathematical world

lost a giant of a human being and a giant of a

mathematician. I lost my best friend. We are all

much the less for it.

Fritz Gesztesy of the University of Missouri

mathematics department has set up a spec-

tacular website to honor Kalton’s memory and

achievements. It contains (with the publish-

ers’ permission) almost all of his publications,

and there people can post memories of Nigel

(http://kaltonmemorial.missouri.edu).

Aleksander Pełczyński

Nigel Kalton and Universal Spaces

The first international meeting attended by Nigel

Kalton was the Conference on Operator Ideals and

Nuclear Space (Warsaw, Poland, in August 1969).

He came with his thesis advisor, Professor Ben

Garling. He delivered a 30-minute talk “Bases in

Aleksander Pełczyński is professor of mathematics at the
Polish Academy of Sciences, Warsaw, Poland. His email
address is olek@impan.gov.pl.

locally convex spaces”. Then we met for the first

time. I got the opportunity to know Nigel better and

to recognize his unusual mathematical personality

in the summer of 1972 while visiting for a couple

of weeks at the University College of Swansea. I

witnessed when he began research on universal

spaces and universal bases in metric linear spaces

which eventually resulted in the remarkable paper

[K1] submitted to Studia Math. in 1975. In this

essay I would like to describe some results from

this early paper by Nigel Kalton, which was the

starting point of his important investigation on

the structure of general metric linear spaces.

In the early seventies the vast majority of re-

search in linear functional analysis was devoted

to Banach spaces, although considerable attention

was still paid to locally convex linear topological

spaces, in particular to nuclear spaces. There were

very few papers dealing with nonlocally convex

metric linear spaces, usually providing counterex-

amples to various conjectures. The paper [K1] was

different. It showed that the structure theory of

F-spaces (= complete metric linear spaces) is rich,

complicated, and interesting. In particular, Kalton

constructed new objects having various univer-

sal properties for several classes of F-spaces. He

generalized many results on Banach spaces and

Frechet spaces (= complete metric linear locally

convex spaces), at the same time improving the

results in the original setting.

Solving a problem of S. Rolewicz [R, Problem

II.4.1], Nigel constructed a separable F-space iso-

morphically universal for all separable metric

linear spaces, i.e., a space UF such that every sep-

arable metric linear space is isomorphic (= linearly

homeomorphic) to a subspace of UF . The result

completes the classical fact discovered by Banach

and Mazur [B, p. 185] that the space C[0,1] of

all scalar-valued continuous functions on the unit

interval is isometrically universal for all separa-

ble normed linear spaces and the observation of

Mazur and Orlicz [MO] that the Frechet space of

all continuous scalar-valued functions on the real

line is isomorphically universal for all separable

Frechet spaces. Kalton’s construction of the space

UF is based upon an essential improvement of

the “packing technique” originated in the setting

of Banach spaces by V. I. Gurarǐi [G] and used by

the author [P1] and M. I. Kadec [Ka].

There is a co-universal object for all separable F-

spaces (cf. [K1, Theorem 5.4]): There is a separable
F-space CoF such that every separable F-space is a
quotient of CoF . The proof uses a result of Turpin

[T] that every F-space is a quotient of an F-space

with an absolute basis.

Recall that a basis in F-space X is a sequence

(en) of elements of X such that for every x ∈ X
there is a unique sequence of scalars (tn) such
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that x = ∑n tnxn. A basis is unconditional if the

series
∑
n tnxn converges unconditionally for every

x ∈ X. A basis (en) is absolute if the topology of

X is determined by an equivalent F-norm, say

q(.) such that q(x) = ∑
n q(tnxn). An F-norm is

a nonnegative function q(.) on X which satisfies

the triangle inequality, is translation invariant,

q(x) > 0 for x ≠ 0, q(tx) ≤ q(x) for scalars t with

|t| ≤ 1, limt=0 q(tx) = 0 for x ∈ X. For separable

Banach spaces the co-universal object is the space

ℓ1 of all absolutely convergent scalar sequences.

This observation goes back to J. Schauder.

The existence of isomorphically universal ob-

jects for some special classes of F-spaces is also

discussed. A big portion of [K1] is devoted to the

study of complementably universal spaces and

complementably universal bases.

Recall that a linear topological space X is com-

plementably universal for the family F of linear

topological spaces if every member ofF is isomor-

phic to a subspace of X which is complemented

in X, i.e., is a range of a linear projection of X into

itself. A basis (en) in a linear topological space E is

complementably universal for a family B of bases

in linear topological spaces if for every member of

B, say (bk), there is a subsequence (nk) such that

the map bk → enk for k = 1,2, . . . extends to an

isomorphic embedding of the space spanned by

(bk) into E. Moreover, there is a linear projection

of E into a subspace spanned by (enk) which takes

en to 0 for n ≠ nk (k = 1,2, . . . ).
In [P1] the isomorphically unique separable

Banach space UB was constructed with a com-

plementably universal basis for the family of all

bases (bk) in all separable Banach spaces satisfy-

ing the condition 0 < infk ‖bk‖ ≤ supk ‖bk‖ < ∞.

The result has been improved in [K1, Theorem

3.2], where a complementably universal basis was

built without any normalization condition. The

argument in [K1] is considerably simpler than

that in [P1]. It uses the Banach-Mazur isometric

universality of C[0,1] and a clever renorming of a

linearly independent sequence in a normed space

transforming the sequence into a basis in the new

normed space. Essentially the same argument was

invented by G. Schechtman [Sc]. Unfortunately,

because of lack of information in the book [LT],

the paper [K1] is not mentioned, only [Sc]. The

renorming technique for universal bases goes

back to Zippin [Z]. Theorem 3.2 is extended on

Frechet spaces [K1, Theorems 3.5–3.6]: There is an
isomorphically unique Frechet space with comple-
mentably universal basis for the family of all bases
in Frechet spaces. A similar result holds for the

family of all Frechet spaces with unconditional

bases.

Recall that a separable F-space has BAP (=

bounded approximation property) if the identity

operator on the space is a pointwise limit in the

topology of the space of a sequence of linear

Nigel and Jenny on their

wedding day, 1969.

operators of finite rank.

In contrast with Frechet

spaces, the existence of

an F-space without BAP
is easy because there are

F-spaces without non-

trivial linear functionals.

Having BAP is a weaker

property than having

a basis. If a Frechet

space (resp., Banach) has

BAP , then it is isomor-

phic to a complemented

subspace of a Frechet

space (resp., Banach)

with a basis [P2], [JRZ].

Thus a complementably

universal space for all

separable Frechet (resp.,

Banach) spaces with bases is complementably uni-

versal for all Frechet (resp., Banach) spaces with

BAP . The separable Banach space complementably

universal for all separable Banach spaces withBAP
was first constructed by Kadec [Ka]. Johnson and

Szankowski [JS] proved that there is no separable

Banach space complementably universal for all

separable Banach spaces.

The problem whether there is an F-space with a

basis which is complementably universal for the

family of all F-spaces with bases remains open.

In an attempt to solve this problem, Nigel Kalton

was able to prove [K1, Theorem 4.4]: There is a
unique F-space with a basis and without arbitrary
short lines which is complementably universal for
the family of all F-spaces with bases and without
arbitrary short lines.

Recall that an F-space has arbitrary short lines if

in every neighborhood of zero of the space there

is the line (= one-dimensional subspace). In con-

trast with Frechet spaces it is not true that ev-

ery separable F-space with BAP is isomorphic to a

complemented subspace of an F-space with a ba-

sis. At the end of [K1] there is an ingenious coun-

terexample (two and a half pages)! However, it is

true that every F-space with BAP is isomorphic

to a complemented subspace of an F-space with

a finite-dimensional Schauder decomposition; i.e.,

there is a sequence (En) of finite-dimensional sub-

spaces of the space such that every element x of

the space has the unique expansion x =∑n en with

en ∈ En (n = 1,2, . . . ).
In [K1] other universal space problems for

quasi-Banach spaces are studied. Recall that a

quasi-Banach space is a p-Banach space, i.e., a

complete p-normed space. A p-normed space

is a metric linear space X whose topology is
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Nigel and his Ph.D. advisor, Ben Garling, at MSRI.

determined by an F-norm q(.) satisfying the

condition

q(tx) = |t|pq(x) (x ∈ X; t scalars).

The following facts are established in [K1]: Let
p with 0 < p ≤ 1 be fixed. Then

(i) There exists a separable p-Banach space

isomorphically universal for the family of

all separable p-normed spaces.

(ii) There exists an isomorphically unique p-

Banach space Bp with a complementably

universal basis for the family of all bases

in p-Banach spaces.

(iii) Every p-Banach space with BAP is isomor-

phic to a complemented subspace of a p-

Banach space with a basis. In particular, Bp
is complementably universal for the fam-

ily of all p-Banach spaces with bases.

Note that if 0 < p < 1, then the Lebesgue space

Lp(0,1) is a p-Banach space without BAP because

it does not have nontrivial linear functionals. Let

us mention some nonexistence results on uni-

versal p-Banach spaces that use the technique of

Szlenk type index [Sz], [K1, Theorem 6.8, Corollary

6.8]: For 0 < p < 1 there is no separable p-normed
F-space with separating dual which is isomorphi-
cally universal for all separable p-Banach spaces
with separating duals.

There is no separable F-space which is comple-
mentably universal for all p-Banach spaces with
separating duals.

The results of [K1] are only a sample of Kalton’s

contribution to the theory of metric linear spaces

(cf. [KPR]), which constitutes a small part of his

contribution to modern functional analysis. He

created the theory of quasi-Banach spaces and

showed that it is a natural completion of the

theory of Banach spaces. He also exhibited in the

theory of quasi-Banach spaces and beyond it the

role of quasi-linear maps. He discovered, together

with his collaborators, several applications of

quasi-Banach spaces and quasi-linear maps. In

particular, he invented new techniques of con-

structing Banach spaces and exhibited important

connections with interpolation theory (cf. the

excellent surveys [K2], [KM]).

References
[B] S. Banach, Théorie des Opérations Linéaires, Mono-

grafie Matematyczne 1, Warszawa, 1932.
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Joe Diestel

Memories of Nigel Kalton

I first met Nigel in the late 1970s. I had corre-

sponded with him earlier and had read a num-

ber of his papers; in fact, my friend Steve Saxon

was the first to alert me to some of what Nigel

was doing. Steve told me that “this English guy

was proving many of the James’ theorems in gen-

eral linear topological spaces in ways easier than

the Banach space case!” I checked and discovered

that this was so. Later Nigel wrote me about some

observations I’d made regarding vector measures

which he had also made, again with proofs far

more elegant than mine and more general too. So

I was very happy when I finally met the man in

person.

I was in for the first of many surprises Nigel

was to spring on me—a grand surprise, to be

sure: his humble sense of humor. Once Nigel was

describing his first talks at the Northern British

Functional Analysis Seminar in Newcastle-Upon-

Tyne. He told how confident he felt, saying he was

talking about life in nonlocally convex spaces, a

topic few others were studying and almost cer-

tainly none that were at the seminar. “Imagine my

surprise,” said Nigel, “when at the end of my talk

John Ringrose, the moderator that day, asked for

comments or questions and from the back of the

lecture hall came “I can prove your main theorem

in a couple of lines!”, and that was the day I first

met Olek Pełczyński.”

These stories emphasize a characteristic of

Nigel Kalton that was most endearing: a subtle

modesty cloaked in a fine sense of humor. He said

on several occasions that he felt very lucky to

make a living doing mathematics and usually with

a wry smile would add, “I don’t think I could have

made it in anything else!”. If you talked to him for

a while, you realized he chose mathematics, not

the other way round.

One more story exhibiting Nigel’s sense of hu-

mor, even at his own expense. I asked him about

a curious feature of his CV: namely, he wrote

several papers in differential games, a subject

far from linear topological spaces. Here’s how

Nigel explained it. He went to Northwestern on

sabbatical to study and work with Alexandra

Ionescu-Tulcea without checking. As luck would

have it, Professor Tulcea was away the term Nigel

came. He said it must be a case of mathematical

genetics! His advisor at Cambridge, D. J. H. “Ben”

Garling, had taken sabbatical at Lehigh University

to work with Bill Ruckle, without checking, and

sure enough, Ruckle had moved to Clemson! In

Joe Diestel is emeritus professor of mathematics at Kent
State University. His email address is jdiestel@kent.edu.
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any case, Nigel’s plans had

to be adapted to the sit-

uation, so he sat around

the lounge talking to var-

ious mathematicians and

came to the belief that his

most enjoyable mathemati-

cal conversations were with

Professors Elliot and Fried-

man; hence he worked with

them for a term. The end re-

sult: a Memoir of the AMS
and a half dozen papers. Not

bad work for a novice.

Through the years I’ve

been asked to write letters

attesting to Nigel, letters in

support of Nigel receiving

some award or promotion. At first these were

quite easy to write: review his papers, reflect on

their standing with regard to the abstract analysis

of an appropriate time period, and then summa-

rize them in a grammatically correct manner. Of

course, these letters could not avoid the distinc-

tive character of the work and so were invariably

very positive testimonials. As the years passed, it

became harder to write an apt appraisal: Nigel’s in-

terests were ever more catholic in their scope and

continued to broach new topics. His papers grew

in frequency, length, and depth.

By the beginning of the new millennium he had

started working in problems where delicate anal-

ysis of semigroups of operators held sway. I recall

asking Nigel how he got interested in these prob-

lems; with characteristic humility he said it was

an accident. He’d been visiting Gilles Lancien, who

had recently become interested in the subject and

had proven several results related to a problem of

maximal regularity. Since Gilles was his host, he

thought it proper that he be able to converse with

Gilles on the problems that Gilles was thinking

about. He took several papers back to his room to

look at and over a very short period of time had de-

veloped his own Kalton insights. Again, his quick-

study ability soon led him to real understanding,

and he was involved in proving some very spe-

cial results. Of course, a natural consequence of

Nigel’s interest in these affairs led to yet another

area in which he became a major contributor.

I had the pleasure of spending the AY 2000–

2001 at the University of Missouri, Columbia, and

as a result I saw Nigel in action and witnessed his

interaction with colleagues and students. Many

of Mizzou’s most established mathematicians

had worked with Nigel and were only too proud

to mention how he’d contributed to their un-

derstanding of their own subject. Nigel was the

cornerstone of that department’s rapid rise. He
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Nigel and Jenny in Korea, 2009.

was not just a colleague to many, but a friend as

well.

Roman Vershynin

Kalton and Quasi-Banach Spaces

Nigel Kalton’s general solution to the three-space

problem [3], [4] was the first piece of serious re-

search mathematics I got to read as an undergrad-

uate student in 1995. The elegance of the con-

struction of the Kalton-Peck spaceZ2 and the tech-

nical power of those influential papers struck me

then. Nigel became my first mathematical hero,

and four years later, my Ph.D. advisor in Columbia,

Missouri. Ironically, by that time our interests had

somewhat diverged, as I had become more inter-

ested in geometric functional analysis. Although

as a result we have not really collaborated, Nigel

has remained to me what he had been in the first

place, a master. Elegance and insight are the best

words to describe his mathematics.

Among many areas of analysis Nigel worked in,

the geometry of quasi-Banach spaces occupied a

lot of his attention [6]. What distinguishes quasi-

Banach spaces from the more classical Banach

spaces is the triangle inequality. In quasi-Banach

spaces, the triangle inequality is allowed to hold

approximately:

‖x+ y‖ ≤ C(‖x‖ + ‖y‖)
for some constant C ≥ 1. This relaxation leads to

a broad class of spaces. Lebesgue spaces Lp and

Hardy spaces Hp are Banach spaces for 1 < p ≤ ∞
and only quasi-Banach spaces for 0 < p < 1. In fact

the topology of every locally bounded topological

vector space X can be induced by a suitable quasi-

norm.

Roman Vershynin is professor of mathematics at
the University of Michigan. His email address is
romanv@umich.edu.

Because of the weakness of the triangle inequal-

ity, convexity arguments do not work well in quasi-

Banach spaces (although the Aoki-Rolewicz theo-
rem offers a remarkable surrogate, an equivalent

quasi-norm | · | on X which satisfies |x + y|p ≤
|x|p + |y|p for some 0 < p < 1). Anyway, the ab-

sence of genuine convexity is a stumbling block

that can make simple-looking problems difficult.

For example, the atomic space problem, which asks

whether every quasi-Banach space has a proper

closed infinite-dimensional subspace, is still open.

The most basic result of Banach space theory, the

Hahn-Banach extension theorem, was shown by

Kalton to fail in all quasi-Banach spaces that are

not Banach spaces [2].

Kalton discovered surprising ways to put

quasi-Banach spaces into action for problems

about usual Banach spaces. One of the central

questions in the field, the three-space problem, is

about short exact sequences of Banach spaces

0→ X → Z → Y → 0.

Such a space Z is called a twisted sum of the

spaces X and Y . The three-space problem asks:

what properties of X and Y are inherited by their

twisted sums Z [5]? For example, must Z be iso-

morphic to a Hilbert space whenever both X and

Y are?

The latter question was answered negatively by

Enflo, Lindenstrauss, and Pisier in 1975 [1]. Shortly

after that, Kalton and Peck developed an elegant

approach to this problem and to twisted sums in

general based on quasi-Banach spaces [4]. A re-

markable product of this theory is the Kalton-Peck

space Zp that is not isomorphic to ℓp while being

a twisted sum of X = Y = ℓp, where 1 < p < ∞.

The hidden link between twisted sums and

quasi-Banach spaces is the notion of quasi-linear
map, which is a homogeneous transformation

F : Y → X that satisfies

‖F(y1 + y2)− F(y1)− F(y2)‖ ≤ K(‖y1‖ + ‖y2‖)
with a suitable constant K. Quasi-linear maps can

be easily constructed from twisted sums: the dif-

ference between a bounded homogeneous and a

linear selection of the quotient map Z → Y is a

quasi-linear map. Conversely, twisted sums can

be constructed from quasi-linear maps: one can

take the Cartesian product Z := X × Y with the

quasi-norm

‖(x, y)‖ := ‖x− F(y)‖ + ‖y‖.
A trivial choice of F = 0 and, more generally, of

a linear map F produces a twisted sum Z that

“splits” and is equivalent to the usual direct sum

X ⊕ Y . Any sufficiently nonlinear but quasi-linear

map F produces a nontrivial twisted sum, the one

that does not split. In particular, going back to
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the original three-space problem for the Hilbert

spaces X = Y = ℓ2, Kalton and Peck choose

F
(∑

i

xiei
)
=
∑

i

(
log ‖x‖ − log |xi|

)
xiei .

This produces the Kalton-Peck space Z = Z2, a

twisted sum of Hilbert spaces which itself is not

isomorphic to a Hilbert space.

Of course, such constructions based on a quasi-
linear map F can only get us a quasi-Banach space

Z , even when X and Y are Banach spaces. On the

one hand, this means that perhaps quasi-Banach

rather than Banach spaces are the most natural

habitat for twisted sums. On the other hand, an

inspection of an earlier construction of Enflo, Lin-

denstrauss, and Pisier [1] led Kalton [3] to a crucial

realization that a posteriori Z is often (but not al-

ways) isomorphic to a Banach space. Fortunately,

this always happens when X and Y are Hilbert

spaces and more generally if X and Y are Banach

spaces of nontrivial type (such as ℓp spaces with

1 < p < ∞). So, most twisted sums automatically

stay within the category of Banach spaces, even

though their canonical construction goes deeply

through quasi-Banach spaces!

Following its original discovery, Kalton-Peck’s

space Z2 has become one of the main testing

grounds for results and conjectures in Ba-

nach space theory. Its story continues up to

the present day.
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Gilles Godefroy

Nigel Kalton

I met Nigel Kalton for the first time thirty years ago

during my first Oberwolfach meeting in the sum-

mer of 1981. He delivered a lecture on symplectic

Nigel in Paseky, Czech

Republic.

Banach spaces with

no Lagrangian sub-

spaces (a joint work

with R. C. Swanson),

and although his ex-

position was perfect,

I have to say that

most of that lecture

was well above my

head. As ignorant as I

could be at the time,

I still knew that Nigel

was a world expert

on nonlocally convex

spaces. Hence three

years later, I made the

luckiest move of my whole professional life: I

sent him a preprint on Riesz sets where, among

other things, Lp spaces with p less than 1 were

used. Upon receiving this paper, Nigel discussed

it with Elias and Paula Saab, his colleagues from

Columbia who knew me from their studies in

Paris. A phone call from Elias to my home fol-

lowed, and I discovered Missouri, where I was to

spend, between 1985 and 1997, five of the best

years of my life.

These years were illuminated by an exclusive

intellectual challenge: collaborating with Nigel. It

is hard to explain what this really means. Let me

say that working with Nigel was like trying to fol-

low a racing car on a bike. This looks hard, and

indeed it is. But what makes it possible and actu-

ally rewarding is that the driver understands fully

how the biker feels and makes sure to wait for him

on every hilltop and to keep waiting until the biker

catches his breath before going on. The result is, of

course, a rewarding intellectual experience, lead-

ing to a wealth of results. This is not a dream. This

is much nicer than that.

Nigel Kalton enjoyed all the abilities which are

met in first-rate mathematicians: instant under-

standing of articles or lectures, outstanding com-

putational power, a mathematical instinct for find-

ing the proper original point of view, a baffling

memory, and last but not least, a creative mind.

He usually did not write much, except for some ex-

plicit computations, and I don’t think he ever used

computers in a proof. The whole work took place
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Nigel, Jenny and Gilles Godefroy in Normandy.

in his brain, and I can testify to the fact that he

was able to solve highly nontrivial problems while

talking about a completely different topic. He was

also able to type his articles at high speed and with

no scrap paper around him, however complex the

arguments were. But on top of all that, Nigel had

features which are not always shared by the very

few who enjoy similar abilities: although he was

entirely self-sufficient, he would listen to all those

who approached him with sensible questions, and

his attention would soon induce a drastic change

in the mathematical landscape! Moreover, Nigel

was also working for the future by establishing the

proper framework in which a given theory should

develop. He was not only solving a problem by

going straight to the point but actually analyzing

why the problem had been solved, how to attack

related ones, and where the power of the existing

tools would stop. Such a frame is outlined below.

How did Nigel learn all that he knew? Of course

I cannot precisely talk about the early years, but

his older brother, Graham, who is a statistician, ex-

plained that Nigel discovered alone, at age twelve,

a remarkable argument on Poisson distributions.

Moreover, his first publication, “Quadratic forms

which are perfect squares” (Math. Gazette, 1966),

displays work that was completed while Nigel

was still in high school. The young Nigel was also

an intense chess player, for a while among the

twenty best in England. I regret to be unable to

say more about this amazing boy who was already

standing alone in his class, since Nigel himself

did not speak much about his past: it was not

in his style to build up a legend and to claim he

was a prodigy, although in my opinion this was

clearly the case. What I know is that the mature

Nigel was seldom reading books or articles. His

attitude was rather to rebuild by himself and from

scratch what he needed in his work. It was indeed

his way of saving time. This did not prevent him,

however, from being very careful about credits

and references: he knew that there was a theory,

developed by such and such, which said that…and

thus he would quote the relevant papers. But the

theory was in Nigel’s mind anyhow. Let me call

this a mystery for lack of a better word.

I should now say a few words on Nigel Kalton’s

mathematics. His articles were dense and deep,

and each one of them offered a new point of view.

Although Nigel solved scores of problems, I would

not call him a problem solver. He would rather

catch a question, think about it for a (usually

short) while, and then build a device to crunch

not only the original problem but actually much

more. He frequently stated his theorems in the

greatest generality, certainly not for pedantry, but

simply because his proofs reached this level. Let

me illustrate this point: Nigel was the undisputed

world leader on what I call the “Kalton zone”,

namely, 0 ≤ p < 1, where, e.g., the Lp-spaces

cease to be locally convex. His goal was not to

focus on marginal objects or pathologies but to

explore their deep interplay with Banach spaces

and other mainstream objects. An outstanding

example of this interplay is provided by Nigel’s

work on interpolation of Banach spaces, which I

now outline.

Nigel Kalton’s approach to this theory was to

envision the collection of Banach spaces as a man-

ifold, somewhat similar to a Lie group on which

smooth lines are defined: the simplest example

is provided by the line of lp spaces. Although the

points (spaces) on such a complex interpolation

line are not isomorphic to each other, they are

shown to be close to each other with respect to

weak distances, such as the Gromov-Hausdorff

distance, which stems from the theory of metric

spaces. Moreover, a differentiation functor can

be defined and the “tangent vector” at a point

X to an interpolation line is a twisted sum of X
with itself, which is a quasi-Banach space and

sometimes, but not always, a Banach space. Such

a twisted sum corresponds to a quasi-linear map

Ω from X to itself, and then any interpolating

operator T satisfies commutator estimates, which

means that T and Ω essentially commute. The

Hilbert transform is an important example of

such an interpolating operator on the Lp line.

A fascinating feature of the Kalton calculus is

that the analogy with Lie groups can be pursued

pretty far, since a “Lie algebra” is available. Indeed,

to a sequence space X corresponds a quasi-linear

map from the set of positive sequences with fi-

nite support to the real line, the entropy function

ΦX . This function can be seen as a logarithm of

the space X, since if, for instance, X is an inter-

polation space between X0 and X1, the function
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φX is a convex combination of ΦX0 and ΦX1 . Con-

versely, the Kalton calculus provides an exponen-

tiation functor: given a quasi-linear map Φ satisfy-

ing mild necessary conditions, one can construct

a space X such that Φ = ΦX . Since such a Φ can be

written in many ways as a convex combination of

quasi-linear maps, a variety of interpolation lines

passing through X can be constructed. In other

words, extrapolation becomes available—and use-

ful. Indeed, since each interpolation line carries

estimates which apply to all interpolating opera-

tors, it follows that operators which interpolate

around X satisfy a collection of inequalities, yield-

ing to a new symmetric tangent space which is the

range of interpolating bilinear forms.

A knight controls the whole game when it

reaches a secured square in the middle of a

chessboard. Kalton’s interpolation theory oc-

cupies such a strategic place on the board of

functional analysis. Indeed, it provides a uni-

fied approach to a score of important objects

which were previously unrelated and a canonical

way of constructing new ones: quasi-linear maps

which are not close to linear ones; twisted Hilbert

spaces (as tangent vectors in l2 to interpolation

lines), among them the Kalton-Peck space which

is tangent to the line (l1, l∞) and others which are

not UMD to well-chosen lines; perturbations of

such twisted sums which are explicit examples of

complex Banach spaces not complex-isomorphic

to their conjugate space; commutator estimates

on interpolating operators; nonlinear estimates

on H1(T) functions (when the theory is applied to

the Hilbert transform on L2(T)); characterization

of trace-class operators on l2 which are linear

combinations of commutators; twisted sums of

spaces with a line which are not locally convex,

such as the Ribe space, and so on. This is not

the end of the story, but I should not get carried

away. Let me simply invite the reader to delve into

Nigel’s work. One should not be afraid of going

deep, all right, but this is a gold mine.

Kalton calculus is one example among many

of Nigel’s creative power, and I never interfered

with his work on interpolation; Michael Cwikel

and Stephen Montgomery-Smith would know bet-

ter. Of course, I could say a few words about

my own share among the little crowd of those

who were privileged to be Nigel’s collaborators:

Pete Casazza on bases and approximation theory,

Loukas Grafakos on singular integrals, Gilles Lan-

cien on nonlinear geometry of Banach spaces, Jim

Roberts on quasi-Banach spaces, Fedor Sukochev

on traces and operator ideals, Lutz Weis on H∞

calculus, Dirk Werner on M-ideals…but anyhow,

I trust that Nigel’s co-authors all share the same

memories. Attracting Nigel’s attention to a new

topic was an exciting and nearly intimidating

Nigel (front row, second from left) in Korea,

2009.

challenge: big changes were around the corner for

sure, but you also knew that in a matter of days

he would have gone beyond your most optimistic

dreams and you’d have to work hard not to lose

sight of the battle scene. There was nothing to be

worried about, though; Nigel was a very generous

mathematician who would have carried someone

on his back rather than leave him/her along the

way.

Nigel’s mind was constantly in gear, but this

did not prevent him from being good company. He

was a family man, Jenny’s husband for forty-one

years and a proud father and grandfather. Sharing

time with him was both pleasant and instructive,

since besides mathematics he was also a man of

culture, with a definite interest in historical mat-

ters, and a man of taste who knew how to en-

joy good food and good wine—the single topic on

which I was, maybe, more knowledgeable than he.

There will be more parties, of course, but Nigel

cannot be replaced.

His sleepless soul now rests in peace, and we

have to keep going. The best we can do is to follow

his lead, since Nigel was an achiever who always

tried and never gave up. He left us his spirited ex-

ample and his inspiring mathematics. For all his

life he looked ahead, as a giant who sees further

than anybody else and shows the way. None of

those who approached Nigel Kalton will ever for-

get him. But as a friend who owes him more than

what I can express, I simply wish to say: thank you,

Nigel. Once more you are much ahead of me, but

kindly waiting as usual. And I hope to meet you

again at the top of the ultimate hill.
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?W H A T I S . . .

an Octopus
Decomposition?

Larry Conlon

This essay concerns foliated n-manifolds of codi-
mension one. To keep things intuitive and relatively
uncomplicated, M will be an oriented, compact
3-manifold without boundary and F a transversely
oriented foliation ofM by surfaces. The restriction
to the case n = 3 is not essential, however, and
the interested reader will easily carry out the
generalization. Since no background in foliation
theory is presumed, some brief explanations are
in order.

Foliations of 3-manifolds
The foliation F is given by a finite covering of
M by “flowboxes” {Bα}mα=1, where Bα � J × J × J,
J = [−1,1]. The factors J × J × {t} = Pα × {t} are
called “F -plaques”, and the factors {(u, v)} × J =
{(u, v)}×Jαwill be called “J-plaques”. It is assumed
that, if Bα ∩ Bβ 6= ∅, then these boxes properly
overlap (i.e., their interiors intersect) and that each
F -plaque of one meets at most oneF -plaque of the
other, properly overlapping it in a connected set,
and that each J-plaque of one meets at most one
J-plaque of the other, again properly overlapping
it in a connected set. Think of the F -plaques as
“steppingstones”—standing on one of them, you
are allowed to step onto any overlapping one,
thence onto any which overlaps that one, etc. All
of the allowable walks you can take trace out a
one-to-one immersed surface L in M called a leaf

Larry Conlon is emeritus professor of mathematics at
Washington University in St. Louis. His email address is
lc@math.wustl.edu.
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Figure 1. A Reeb foliated solid torus.

of the foliation F . The leaves can be globally very
complicated; for instance, a leaf might be dense
in M , but locally they stack up like the pages
(leaves) of a book. The term “foliation” (feuilletage),
however, does not refer to books (let alone foliage)
but was coined by G. Reeb with reference to a flaky
dough often used in France to make pastries.

Similarly, the J-plaques define a 1-dimensional
foliation J everywhere transverse to F . This
foliation is a tool for working with F and is
somewhat arbitrary.

We understand that both sets of plaques come
with orientations that are coherent in each flowbox
and that the orientations of overlapping plaques
coincide on the overlaps. Thus M is oriented and
F is transversely oriented by the orientation of J .
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The Reeb Foliation of the 3-Sphere
A standard and, in fact, quite important example
is given by the Reeb foliation of the 3-sphere S3

by surfaces, one of which is a torus T = T 2, the
remaining leaves being cup-shaped copies of R2.
The key fact here is that S3 = D2 × S1 ∪ S1 ×D2,
the union of two solid tori, glued together along
their common boundary T 2 = S1 × S1 so that the
meridians ∂(D2)×{x} of the first match up with the
longitudes S1×{z} of the second, ‖z‖ = 1, and vice
versa. Each solid torus is foliated, as indicated in
Figure 1, the cup-shaped planes spiraling out on the
boundary torus asymptotically. (These leaves are
sometimes described as infinite snakes repeatedly
swallowing their tails.) A natural choice of the
transverse flow J is also indicated in the figure.
Reportedly, this example was created by Reeb in
response to the suggestion by C. Ehresmann, his
thesis director, that he prove that S3 cannot be
foliated by surfaces!

A subset W ⊆ M is said to be “F -saturated” (or
simply “saturated”) if it is a union of leaves ofF . In
studying the topological structure of codimension-
one foliations, the open, connected, saturated sets
play a key role. As a simple example, consider the
compact set X ⊂ S3, which is the union of the
compact leaf T of the Reeb foliation and one of the
noncompact leaves L. The complement of this set is
open and saturated and has two components. One
component is just the interior of the solid torus
not containing L, the other component V being
slightly more interesting. We can choose the set
{Bα}mα=1 of flowboxes in such a way that, for some
p < m and 1 ≤ α ≤ p, the corresponding flowboxes
are contained in the solid torus containing L and
cover that solid torus, and the plaques Pα × {±1}
lie in L ∪ T . Thus, V ∩ Bα is a disjoint union
of at most countably many open “sandwiches”
Pα × (ti , si), where the plaques Pα × {ti,si} lie in
L. Notice that, if you are inside V , you see L
twice—once as the floor and once as the roof of
your world. The intervals Jx = {x} × [ti , si], x ∈ L,
are “poles” joining the floor to the roof. One forms
the abstract manifold V̂ , called the transverse
completion of V , by adjoining to V its floor and
roof. In V̂ , the boundary consists of two distinct
copies of L, but the natural immersion î : V̂ @ M
identifies the floor and roof with the single leaf L.
Our foliations induce foliations F̂ = î−1(F) and
Ĵ = î−1(J). Notice that V̂ � L×I, the interval fibers
being the leaves of Ĵ and F̂ being a trivial foliation
transverse to these fibers. While overly simple, this
example will be useful to keep in mind in what
follows.

The Octopus Decomposition
The term “octopus decomposition” refers to an
elementary but incredibly useful structure theorem
for open, connected, saturated sets W ⊂ M . To
the best of my knowledge, this decomposition,
without its colorful name, was first described by
P. Dippolito in his seminal Annals paper (1978) on
foliations, but the honor may actually belong to
many authors (e.g., G. Hector). It is a concept that
was “in the air” around that time. As above, note
that the intersection W ∩ Bα is a disjoint union
of sandwiches of the form Pα × (ti , si) with the
added possibility that there will be a component
Pα × [−1, sα) and/or Pα × (tα,1] (the floor and/or
the roof of Bα is engulfed by W ) and there is
also the possibility that W ∩ Bα = Bα (the entire
flowbox is engulfed by W ). One can still form the
transverse completion Ŵ by assembling boundary
leaves from Pα × {ti , si} and Pα × {tα, sα}. It is an
exercise, using the finiteness of the flowbox cover
and the fact that W is connected, to show that ∂Ŵ
has finitely many components. Again, the natural
immersion î : Ŵ @ M may identify some of these
leaves pairwise. A compact “nucleus” K ⊂ Ŵ may
not be fibered by intervals. It will contain those
flowboxes engulfed by W and the half-flowboxes
Pα × [−1, sα) and/or Pα × (tα,1] also engulfed
by W . There is some freedom in the choice of
nucleus, and we can suppose that K is a compact,
connected manifold with boundary and corners.
The corners will come in pairs of circles cutting off
annuli Ai ⊂ ∂K, 1 ≤ i ≤ r , which are transverse to
F̂ = î−1(F), making K a sutured manifold in the
sense of D. Gabai. The boundary of K splits up into
these finitely many transverse annuli and pieces
of boundary leaves. We denote the set K Ø

⋃
i Ai

by K◦ and remark that the components of the
complement Ŵ Ø K◦ are trivial interval bundles
Vi = Bi× I, the fibers being leaves of Ĵ and Bi being
a noncompact, connected subsurface of ∂Ŵ with
∂Bi a finite union of circles. These are called the
“arms” of Ŵ and, with a little care in the choice of
K, one guarantees that each arm Vi attaches to K
precisely along one annulus Ai . While the foliation
F̂|Vi will not generally be a product, it will be
transverse to the interval fibers. The structure of
foliations transverse to the fibers of an interval
bundle is very well understood and easy to control,
so the challenge in understanding the topology of
F̂ is entirely localized in the compact nucleus K.

And so there we have it.

Ŵ = K ∪ V1 ∪ V2 ∪ · · · ∪ Vr
is the octopus decomposition of Ŵ , the nucleus K
being the head and the arms Vi being the tentacles.
Of course these are mutant octopi, since gener-
ally r 6= 8, but the more precise term “polypus” just
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doesn’t have the same ring to it. Some of these
octopi, such as V̂ in the Reeb foliation, are so badly
mutated that they have only one arm and no head
at all!

Laminations
Finally, an analogous concept occurs in the theory
of surface laminations of 3-manifolds. These are
compact partial foliations of M with lots of empty
space, introduced as tools in 3-manifold topology
by D. Gabai and U. Oertel. The connected com-
ponents W of the complement have a structure
very analogous to that of open, connected, satu-
rated sets. Not to be outdone by foliators in the
colorful language department, laminators refer to
the nucleus as the “guts” of Ŵ . Any topological
obstruction to extending the lamination to a full
foliation of M will be contained in the guts. Those
laminations that do not so extend are called “gen-
uine laminations” and play a key role in 3-manifold
theory.

Further Reading
[1] A. Candel and L. Conlon, Foliations I, American

Mathematical Society, 1999, Chapter 5.
[2] D. Calegari, Foliations and the Geometry of 3-Mani-

folds, Oxford University Press, 2007, Chapter 5.
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Math Girls
Reviewed by Mari Abe and Mei Kobayashi

Math Girls
Hiroshi Yuki (translated by Tony Gonzalez)
Bento Books, 2011
US$24.99, 304 pages
ISBN-13: 978-0983951315

When we were asked to review Math Girls, trans-
lated from the Japanese novel 数学ガール, we 
were unsure how to respond. A cursory glance at 
the cover of the book might lead naïve prospec-
tive readers to assume it is a pro-math book to 
inspire young women to pursue a career in the 
mathematical sciences. A quick search on the 
Internet retrieved a comic book series and some 
free downloadable short stories. We wondered 
whether it might be an adaptation of a strange 
manga (Japanese comic book). Our curiosity was 
further piqued on finding that many of our female 
colleagues had received copies of the book as a gift 
from their husbands (who appear to be greater fans 
of the book than are their wives). So we decided 
to dive in.

We hope our review will answer some ques-
tions that came to our minds before reading 
the book. Will this tremendously popular Japa-
nese book enjoy the same success and appeal 
with the American (or English-speaking) reader-
ship? Or will that special something, that je ne 
sais quoi, be lost in translation? Does the book
successfully bridge cultural differences (American-
Japanese, male-female)? Can a male writer por-
tray young females engaging in mathematical 
dialog in a positive, exciting, and realistic light?
Is the title appropriate? Or was it selected to be 
intentionally misleading? By the conclusion of 
the book, most of these questions seemed less 
relevant. The journey to the magical world of 

mathematics, the 
user-friendliness of 
the book, and its 
cheerful and play-
ful prose make Math 
Girls an enjoyable 
read for a person 
with an inquisitive 
mind and math-
ematical inclination. 

We do caution 
that Math Girls is 
not for everyone, 
particularly those 
who have little in-
terest in or affinity 

for mathematics. The works of ancient Greek 
philosophers, scientists, and mathematicians form 
a leitmotif in the book, and some readers might 
find it fun to ferret out the clues and allusions 
to these works; those readers who are interested 
only in mathematics or are unfamiliar with Greek 
philosophy can remain oblivious to the references 
and still find much to enjoy. To help determine the 
suitability of the book as a gift, we provide a brief 
background sketch of the author, profiles of the 
characters, and remarks on the mathematical pre-
sentation. We do not summarize the mathematical 
content, as it is available in the table of contents.1

Background of the Author
Hiroshi Yuki was an established author of books on 
computer science until a series of vignettes posted 
on a whim on his website were serendipitously 
discovered by interested readers. In response to 
requests from fans, he compiled the stories into 
a book, Math Girls. The overwhelming positive re-
sponse to the book was highly unusual for a book 

Mari Abe and Mei Kobayashi are researchers at IBM Re-

search in Tokyo. Their email addresses are respectively 

maria@jp.ibm.com and mei@jp.ibm.com.

DOI: http://dx.doi.org/10.1090/noti886

1 The table of contents is available for browsing online at  
http://www.amazon.com.
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we read on, we find four main characters in the 
book, each of whom embodies characteristics that 
ancient Greeks associated with the elements. The 
name Tetra also references Empedocles’ book Tet-
rasomia, or Doctrine of the Four Elements, in which 
the ancient Sicilian (Greek) philosopher, scientist, 
and healer proposed, “All matter is comprised of 
four ‘roots’ or elements of earth, air, fire and water 
… the interaction of (which) is influenced by the 
relationship between the two great life energies 
of Love and Strife.”3 The two characters who com-
plete the world of four elements are Mr. Muraki, 
the mathematics teacher, and Mrs. Mizutani, the 
librarian.

The young and pure Tetra, who inspires the nar-
rator in his math work, is the embodiment of air, 
which the Greeks regarded as a universal power 
and pure substance. Miruka is the embodiment of 
fire, an element said to provide clarity and com-
monly associated with energy, assertiveness, and 
passion. Mrs. Mizutani is the embodiment of water, 
an element associated with binding and separation. 
Tetra and/or Miruka and the narrator often meet 
in the library, whose caretaker, Mrs. Mizutani, 
dismisses (and separates) them at closing time.
Mr. Kimura is the embodiment of earth, an element 
associated with seasons, crops, and fertility. He 
assigns new math problems that serve as catalysts 
that drive meetings between the narrator and the 
Math Girls (Miruka and Tetra). A Japanese reader 
would immediately realize Mr. Muraki’s association 
with earth from his name, which means village tree, 
and Mrs. Mizutani’s association with water, since 
her name means valley of water.

Three minor characters contribute to the boy-
girl/girl-boy subplots. AyAy is a talented pianist 
who is the president of Fortissimo, the school 
piano club. She is introduced to us when she gives 
a duet recital with Miruka. The Japanese word ay 
(more commonly spelled ai) has several different 
meanings depending on the Japanese character. 
It can mean love, meet, companion, or play pal 
(when combined with the character for play) or 
the indigo (blue) color or dye.4 A second minor 

about mathematics. According to the publisher,2 
Math Girls is “currently in its eighteenth printing 
in Japan, and has been one of the top 5 general 
interest mathematics books on amazon.com.jp 
since its original release in 2007.”

A new Math Girls novel is being published al-
most annually (in Japanese), with each subsequent 
novel covering more advanced material. Major 
topics covered in the second volume are number 
theory, abstract algebra (groups, rings, and fields), 
methods of proof, Euler’s identity, and Fermat’s 
last theorem. The third volume introduces the 
Peano axioms, sets and logic, limits, trigonom-
etry, and Gödel’s incompleteness theorems; and 
the fourth, some topics from probability and 
mathematics in computer science, leading up to 
a discussion of randomized algorithms. Japanese 
comic books based on Math Girls have also been 
published, each featuring the imaginative talent of 
a different artist. The publisher hopes to release 
an English translation of Math Girls manga and the 
second novel in the series within the next twelve 
months. We review here the first Math Girls book 
published in 2007. 

Overview of the Plot and Profile of 
Characters
Math Girls can be viewed as a collection of conver-
sations between high school students about how 
to solve mathematics problems that require deep 
thought. Each chapter focuses on an historically 
significant problem which (in some cases) can be 
solved via more than one approach. In addition to 
tutoring readers on how to solve math problems, 
the conversations between the students provide 
examples of how to think about mathematics, ap-
proaches for tackling new problems, and ways to 
understand difficulties associated with learning.

The protagonist (and narrator) is an awkward 
male teenager who loves mathematics and has 
limited experience conversing with girls. He is 
simultaneously flattered and bewildered when a 
young, confident female math whiz named Miruka 
lavishes attention on him in the form of math-
ematical puzzles and quizzes. In the naming of this 
character, the author has invoked a typical play 
on words by the Japanese. Although the Japanese 
written characters differ, the pronunciations for 
the name Miruka and the phrase “Will you take a 
look at this?!” are identical.

Separately and equally unexpectedly, the pro-
tagonist is approached by an awkward younger 
girl named Tetra, who is interested in mathematics 
but suffers from a lack of confidence. Her intro-
duction and the protagonist’s follow-up question, 
“As in mono-, di-, tri-?” hint at the four elements 
from ancient Greece: earth, air, fire, and water. As 
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2Bento Books website: http://bentobooks.com/
2011/09/math-girls-publication-announcement/. 
Accessed 6 Dec 2011. 

3T. Marks (1998), Elemental: The four elements—from 
Ancient Greek Science and Philosophy to Poetry, http://
www.webwinds.com/thalassa/elemental.htm. Ac-
cessed 16 Dec 2011.
4In the original Japanese book, AyAy was named EiEi
(エイエイ). Its pronunciation would be puzzling for Ameri-
cans and would lead some to recall lyrics from Old 
MacDonald’s farm (http://en.wikipedia.org/wiki/
Old_McDonald_Had_a_Farm). In Japanese there are sev-
eral characters that are pronounced Ei. For example, in 
Japanese, eiei is an onomatopoeic word thought to evoke 
the sound of cheering (rooting) for someone or something. 
Alternatively, it can mean English, the first letter of the al-
phabet A, or to reflect or project (and is the first character 
for the compound word used for movie), or it can serve as 
the first character of the two-character word for nutrition. 
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For reasons we may only venture to guess, the 
name of the narrator remains a mystery through 
the entire book, perhaps suggesting that he can be 
any adolescent male. Omission of a name and clear 
identity helps readers travel to the mathematical 
world of the narrator and empathize with his 
challenges.

Some readers may become weary of the girl-boy 
subplots and the simplistic text, replete with sym-
bolism from ancient Greek myths and philosophy. 
If they accept Math Girls as a mathematics text-
book in disguise and the girl-boy encounters as 
(sometimes trite and sometimes more successful) 
attempts to introduce approaches to thinking as 
a professional mathematician, the book will read 
swimmingly. Remarks by the author in the After-
word section may go over better with the Japanese 
male readership than with females and Americans 
due to cultural differences: 

This fascination one can have with 
mathematics is similar to the fascina-
tion a boy can have with a girl. You try 
to solve a difficult problem, but you 
can’t seem to find an answer—you don’t 
even know where to start. But there’s 
something about it that draws you in 
and won’t let go. You know that some-
thing wonderful waits, if you can only 
coax it into sharing its secrets. That’s 
the kind of feeling I hope this book has 
brought to you. (p. 271)

Mathematics in Math Girls
Mathematics is clearly the superstar of this novel, 
with beautiful derivations and proofs. Equally 
important are the one-on-one discussions that 
illustrate the need for patient and thoughtful nur-
turing of young people interested in mathematics. 
We were told by readers that they found the math 
problems much more interesting than textbook-
style assignments they had encountered in school. 
They also enjoyed the emphasis on thinking—and 
different ways of thinking—about a problem. 
Explanations of different approaches to solving 
a problem were “exciting”, with each approach 
boasting its own unique type of mathematical 
elegance and finesse or high practical value (e.g., 
speed in computation).

The first chapter eases us into the playful world 
of mathematics. The discussions center on the 
discovery of patterns in numerical sequences and 
puzzles based on Fibonacci sequences, primes, 
and powers of integers. To solve for the nth 
Fibonacci number, a computer science major ac-
customed to coding solutions would most likely 
code a recursive method for finding a solution for 
an input natural number n. The idea of and the 
process involved in deriving a closed-form formula 

character, Kaito,5 a friend and classmate, provides 
a pair of tickets to a planetarium, which the narra-
tor uses to take Tetra for what was intended to be 
a date (she falls asleep in the dark). In Japanese, 
kaito can have several meanings depending on 
the characters used in written form. Two common 
spellings consist of two characters, the first being 
sea (ocean) and the second, the constellation Ursa 
Major or the character to soar (fly). Several common 
words share the same pronunciation. Some nouns 
are answer (reply, response), answer (solution, e.g., 
of a math problem), the president, a small ferry; 
or the verb to dissolve (e.g., a party); or the verbs 
thaw or defrost (e.g., frozen foods) or decompress 
(a compressed or encoded file) in computer sci-
ence. A third character, a flute, appears in the 
background when the narrator and Tetra meet in 
the library. In ancient Greece the music produced 
by flutes was associated with the voice of love.6

 The characters’ relationships, which are steeped 
in platonic love and conflict, are rather contrived 
and puerile. Nevertheless, they serve several pur-
poses, the most obvious being to enliven the text 
and tie together what might otherwise be dreary 
and dry expository dialogs on mathematics. An-
other may be to inspire readers to look into the 
history of mathematics, particularly of ancient 
Greece. Unfortunately, many hints, jokes, and 
double entendres that work in Japanese are lost in 
translation and would be difficult to replicate in 
English, since the Japanese language (which uses 
three different types of characters) can be used 
more subtly to poke fun. For example, Miruka 
could be translated as CeeCee or C.C. (similar to 
“J.R.”, as in “Who shot J.R.?”), AyAy as Venus, and 
Mr. Muraki as Mr. Arbre. However, a second mean-
ing that could be associated with Muraki = Mu + Aki 
= never grow bored cannot be adequately captured 
in translation.

5The translator changed the name of this character from 
Tsunomiya (東宮) in the Japanese text due to its length 
and the difficulty in pronunciation for Western readers 
lacking familiarity with Japanese morphology. In addi-
tion, Tsunomiya would have been the only character to 
be addressed by his last name by other students, which 
would be very odd in the United States. Tsunomiya means 
Eastern residence of the Emperor, referring to Tokyo
(東京), which means Eastern Capital.
6In Greek myths the birth of the flute is attributed to Pan, a 
creature who is half human and half goat. One day when 
Pan is scampering about in a forest, he encounters Syrinx 
and immediately falls in love. However, she panics from 
unwanted advances by the odd-looking creature and flees 
to the water’s edge. In response to Pan’s pleas for help, 
Zeus turns Syrinx into a reed, and the heartbroken Pan 
cuts and bundles the reed to make panpipes. He uses the 
panpipes to “give voice to his pangs of love.” C. Puscouiu, 
B. White, History of the Panflute, http://pan-flute.
com/history/. Accessed 22 Dec 2011.
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backtrack. That’s what the journey is 
all about.” (p. 252)

Math Girls is not a novel. To dub it a “romance” 
or “love story” would be grossly misleading. It is 
a math book that clearly reads like one written 
by an author who truly loves mathematics. Some 
view the intended message of the book to be about 
the awkwardness of teenagers, the freedom of 
exploring interests outside of prescribed courses 
of study, and the delights of self-directed learning, 
as can be gleaned from conversations in which the 
narrator urges Tetra to play with math until she 
is satisfied with explanations, to see the beauty in 
elegant proofs and approaches, and not to focus on 
solving math problems as a means to some other 
ends (grades, a job, etc.). 

Though not intentionally written for a male au-
dience, our guess is that Math Girls will resonate 
more highly with males than with females, due (in 
part) to the depth with which the male narrator 
is portrayed compared to the female characters. 
However, we enjoyed the read and look forward 
to immersing ourselves in the magical world of 
mathematics in future volumes.

In closing, we note that only five years
have passed since former Harvard president Law-
rence H. Summers resigned before facing an all 
but certain vote of no confidence following sev-
eral major and divisive actions, including a public 
speech in which he proposed that women might 
lack an intrinsic aptitude for math and science.7 
Last year Princeton celebrated the fiftieth anniver-
sary of its first female degree candidate. The uni-
versity organized an event, She Roars, “to celebrate 
and to reflect on the evolving role of women … to 
mark the contributions that women have made 
… as well as the challenges that still confront
(them).”8 

Challenges and myths still abound. Interest-
ingly, Math Girls was first published in 2007 in 
Japan, a country considered more backward than 
the United States in gender equality attitudes and 
policies. It is refreshing to have a popular book 
with females actively participating in mathemati-
cal discussions and tackling historically significant 
math problems. We applaud the author for put-
ting politics aside and focusing on the beauty of 
mathematics and the development of friendships 
through collaboration and for highlighting the 
importance of thinking and understanding and 
appreciating different perspectives in approaching 

seemed exciting and new to CS majors with whom 
we talked.

The final puzzle in Chapter 1 stumped the pro-
tagonist (as well as us). Upon hearing the answer, 
he is unembarrassed, unapologetic, and even a bit 
defiant: 

What I didn’t like about this problem 
was … [i]t relies on memorization. 
Math isn’t about dredging up half re-
membered formulas. It’s about making 
new discoveries. Sure there are some 
things that require rote memorization 
… but math is not like that. With a math 
problem you have a set of rules. You 
have tools and materials… math is not 
about memorizing, it’s about thinking. 
Or at least that’s what it is to me. (p. 7)

This is the first of a series of impromptu philo-
sophical discussions that magically pop up in the 
midst of mathematical dialogs throughout the 
book. Questions such as, “If [a] sequence goes 
on forever, at what point can you figure out the 
rest?” are answered in a delightfully casual, ado-
lescent manner. “There’s always a chance that the 
pattern will suddenly change somewhere beyond 
what you’ve seen … But that’s the way the world 
works. You never know what’s going to come next. 
Predictions fail. Check this out … [followed by an 
abrupt change in topic]” (p. 9). These moments of 
thoughtful inquiry sprout and dissipate at a mo-
ment’s whim, typifying adolescent dialog. More 
often than not, they work.

The next several chapters happily zip along in a 
similar tone, with increasingly more sophisticated 
and interesting mathematical concepts and deriva-
tions (derivatives (continuous and discrete), har-
monic numbers, Taylor series, the Basel Problem, 
partitions, …). At the same time, the book helps 
readers understand the difficulties and hurdles as-
sociated with human learning. Among the general 
populace, for some inexplicable and unjustified 
reason, mathematics has come to symbolize the 
horrors of required schoolwork. When the narra-
tor falls into a mathematical rut, Miruka consoles 
him with wisdom that all math majors gratefully 
received at some point in their careers from their 
teachers: 

“I couldn’t solve it,” I said, “I got lost.” 
… “You’re hardly the first mathemati-
cian to go down the wrong path. But 
you know what? If you don’t go look-
ing, you’ll never know what you might 
have found. If you don’t try new things, 
you’ll never know what you’re capable 
of. We’re on a journey here. Sometimes 
we get tired, and sometimes we get 
lost. But that’s no reason to give up. 
… If you get tired, rest. If you get lost, 

7A. Finer, P. D. Healy, K. Zernike (2006), “President of 
Harvard resigns, ending stormy 5-year tenure”, NY 
Times online: http://www.nytimes.com/2006/02/22/
education/22harvard.html. Accessed 5 Dec 2011.
8C. Ciatt (2011), “She Roars” conference celebrates 
women at Princeton: http://www.princeton.
edu/main/news/archive/S30/34/23I46/index.
xml?section=topstories. Accessed 5 Dec 2011. 
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we found them to be a bit unrepresentative of 
the book; more specifically, we found them to be 
among the least interesting. Readers who experi-
ence difficulty following the math in these samples 
are unlikely to enjoy the remainder of the text. 
Unfortunately, a large portion of the recommended 
supplementary readings were written in Japanese 
and have not been translated. 
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this test of my abil-
ity to forecast the 
future, I want you 
to pick any word 
(of which there are 
thirty-six) in the first 
sentence of the pre-
ceding paragraph. 
Notice that I have 
no control over your 
choice: there’s noth-
ing up my sleeves! 
Let’s call this word 

a “key” word.
Now please count the number of alphabetic 

characters in your key word and move forward in 
the paragraph that many words to arrive at a new 
key word. For example, if the initial “to” in that 
first sentence were your chosen key word, then 
your next key word would be “this”. Got it? Okay, 
now repeat this process (so that in our example 
your next key word would be “Notices”), over and 
over, until you can’t go any further in the second 
sentence (which ends with “yourself”: always a 
good place to stop!). There are twenty-three words 
in that sentence, so there’s not a very good chance 
that I could know your final key word before you 
started, right? Good, I agree… But wait, there’s 
this piece of paper under this brick here where I 
wrote a word… Would you pick up the brick, look 

problems (perhaps not just mathematical). Seen in 
this context, the book serves as a lively and fun 
public ambassador from the world of mathematics 
to the general public and helps free readers from 
damaging and pernicious stereotypes.

Addendum
Curious readers may sample the first two chap-
ters of Math Girls as free downloads from the 
publisher’s website.9 Since the content of the 
book advances quickly in mathematical difficulty, 

Magical Mathematics: The Mathematical Ideas 
that Animate Great Magic Tricks
Persi Diaconis and Ron Graham
Princeton University Press, 2011
US$29.95, 258 pages
ISBN-13: 978-0691151649

When I agreed to review this book for the Notices, 
I did not know that the perfect review had already 
been written —by Martin Gardner—and that it ap-
peared as the preface to the book itself! In the end, 
I decided to write up my two cents’ worth in hopes 
of encouraging you to buy Magical Mathematics for 
yourself. Of course, if you want to read the perfect 
review without buying the book or reading this 
review, you are likely to be able to read the preface 
by having a “Look Inside” the book at Amazon.com.

To give a vignette of what you can expect to find 
flowing from the pens of Diaconis and Graham, 
let me describe a magic trick for you. I’m going to 
write a word on a piece of paper, fold it into fourths 
so as to hide the word, and put the paper beneath 
this brick here on the table before us (we need 
something really weighty to protect my prediction 
from being tampered with!). To do your part in 

9Math Girls homepage, sample section: http://
bentobooks.com/wp-content/uploads/2011/10/
Math-Girls-Sample.pdf.
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we found them to be a bit unrepresentative of 
the book; more specifically, we found them to be 
among the least interesting. Readers who experi-
ence difficulty following the math in these samples 
are unlikely to enjoy the remainder of the text. 
Unfortunately, a large portion of the recommended 
supplementary readings were written in Japanese 
and have not been translated. 
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choice: there’s noth-
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how to do simple juggles in chapter 9; and in chap-
ter 10, anecdotes about “Stars” of Mathematical 
Magic—including Martin Gardner, who knew them 
all—together with a few of their tricks. Among 
these is a topological trick involving the inside and 
outside of a closed loop, and one based upon the 
game of Rock, Paper, Scissors. The penultimate 
chapter, “Going Further”, gives suggestions for 
more study, while the final chapter, “On Secrets”, 
talks, among other things, about how to convince 
someone that you can prove a result without actu-
ally giving any details of your proof.

The authors might have called this book Math-
ematical Magic, but I think they chose wisely: magic 
is the medium, but mathematics is the message. 
The two subjects are charmingly intertwined and 
used as the context for Diaconis and Graham 
to talk about things they dearly love. You’ll be 
richly rewarded by a visit to the world of these 
contemporary giants of mathematics, magic, and 
entertainment.

at my prediction, and then show it to the audience 
please? Truly a “Magical” prediction, wouldn’t you 
agree??

The playing card version, and origin, of this ex-
ample is: you pick a “secret” number from one to 
ten, count down that many cards in a well-shuffled 
standard deck of cards, use the face value (aces 
count 1, royal cards count 5) of that card as the 
new “secret number”, and proceed in the same way 
until the magician tells you to stop. With probabil-
ity greater than 0.8, the magician has stopped you 
at the point where your previous secret number 
would have stopped you anyway. This is called 
the “Kruskal Count”. It was invented by Martin D. 
Kruskal, winner of the AMS Steele Prize in 2006 
and perhaps most well known for the discovery 
and theory of solitons.

Our version is a variation on a suggestion of John 
Allen Paulos (see the final paragraph of http://
www.math.temple.edu/~paulos/bibhoax.
html). As for new mathematics suggested by the 
Kruskal Count, is there an optimal secret number 
for the magician to use each time he does the trick? 
(The answer is “yes”.) For this and other interesting 
matters, see the 2001 paper “The Kruskal Count” 
by Lagarias, Rains, and Vanderbei (http://arxiv.
org/pdf/math/0110143v1.pdf). For a somewhat 
more relaxed discussion of the Kruskal Count, the 
mathematics behind it, and alterations thereto, 
you can consult Colm Mulcahy’s column: http://
www.ams.org/samplings/feature-column/
fcarc-mulcahy6. How does all this play out if one 
uses a pinochle deck?

Now back to Magical Mathematics. After pre-
senting a “trick” together with suggested “patter” 
in something of the above fashion, most likely 
together with pictures, Diaconis and Graham then 
consider, “How does it work?” They also include 
names of people, some history of the trick, and 
new mathematics suggested by the trick. Then, 
perhaps, a new trick suggested by the new math-
ematics is outlined. Quite a nice circle.

But what else would one expect from Diaconis 
and Graham? They both started life as entertainers 
outside of mathematics (card tricks for Diaconis, 
juggling and trampoline for Graham). As math-
ematicians, probabilists, combinatorists…, they 
continue to perform magic within mathematics 
and mathematics within magic. 

Some of the mathematical ideas touched upon 
in this wonderful book include: de Bruijn se-
quences, universal cycles, and decoding DNA in 
chapters 2 through 4; the Gilbreath Principle, the 
Mandelbrot set, and Penrose tilings in chapter 5; 
various mathematical properties of card shuffles 
in chapter 6; modular arithmetic’s contribution to 
nickel, dime, and quarter tricks (going back at least 
five hundred years—but of course, not in terms 
of U.S. currency!) in chapter 7; the I Ching (Book 
of Changes) and magic in chapter 8; juggling and 

For links to more reviews of books, films, and 
plays see

http://www.ams.org/media-reviews.

http://www.ams.org/media-reviews
http://www.math.temple.edu/paulos/bibhoax
http://www.math.temple.edu/paulos/bibhoax
http://arxiv.org/pdf/math/0110143v1.pdf
http://arxiv.org/pdf/math/0110143v1.pdf
http://www.ams.org/samplings/feature-column/fcarc-mulcahy6
http://www.ams.org/samplings/feature-column/fcarc-mulcahy6
http://www.ams.org/samplings/feature-column/fcarc-mulcahy6


962  NOTICES OF THE AMS VOLUME 59, NUMBER 7

Daubechies Awarded
Nemmers Prize

Northwestern University has announced that 
Ingrid Daubechies of Duke University has been 
awarded the 2012 Frederic Esser Nemmers Prize 
in Mathematics. The Nemmers Prize, one of the 
largest monetary awards in the United States, 
honors outstanding achievements in the discipline. 
Awarded to scholars who have made major contri-
butions to new knowledge or to the development of 
significant new modes of analysis, the prize carries 
a cash award of US$200,000.

Daubechies was honored “for her numerous and 
lasting contributions to applied and computational 
analysis and for the remarkable impact her work 
has had across engineering and the sciences.” 
Daubechies is the academic leader in the broad 
area of theoretical signal processing. She is world 
renowned for her many pioneering contributions 
to the theory and application of wavelets and filter 
banks.

Her work on wavelets has had a profound 
impact on the extensive field of mathematical re-
search known as computational harmonic analysis. 
It has found powerful applications in the areas of 
data compression, compressed sensing, and digital 
communications, and it has an impact on a wide 
range of scientific disciplines. The influence of her 
work is realized daily in millions of consumer and 
technological products, including communication 
systems, medical imaging, seismic exploration, and 
audio and video coders.

Daubechies’s more recent research has focused 
on discrete geometry, a field which uses very dif-
ferent methods from those in which she has previ-
ously worked; this work is motivated by real-world 
problems in computer animation and biology.

Among her numerous honors, she received the 
National Academy of Sciences Award in Mathemat-
ics in 2000 for her fundamental discoveries on 
wavelets, which are among the most significant in 
the history of mathematics. She also was a fellow of 
the MacArthur Foundation between 1992 and 1997 

and in 1993 was elected to the American Academy 
of Arts and Sciences. In 1994 she received the 
American Mathematical Society Steele Prize for 
Exposition for her book Ten Lectures on Wavelets. 
In 1997 she was awarded the AMS Ruth Lyttle 
Satter Prize in Mathematics, and in 1998 she was 
elected to the U.S. National Academy of Sciences.

Born in Houthalen, Belgium, she received her 
B.S. degree in physics in 1975 and her Ph.D. in 
physics from the Free University Brussels. After 
teaching at the Free University Brussels for twelve 
years, she joined AT&T Bell Laboratories. She 
joined Princeton in 1993. Between 2004 and 2011 
Daubechies was the William R. Kenan Jr. Profes-
sor in the mathematics and applied mathematics 
departments at Princeton, the first-ever female 
professor of mathematics at Princeton. She is cur-
rently the James B. Duke Professor of Mathematics 
at Duke University.

Northwestern University also announced that 
Daron Acemoglu, the Elizabeth and James Killian 
Professor of Economics at the Massachusetts Insti-
tute of Technology, was awarded the 2012 Erwin 
Plein Nemmers Prize in Economics, which also 
carries a stipend of US$200,000.

The Nemmers Prizes are made possible through 
bequests from the late Erwin E. Nemmers, a former 
member of the Northwestern University faculty, 
and his brother, the late Frederic E. Nemmers, 
both of Milwaukee. The prizes are awarded every 
other year. Previous Nemmers prize recipients in 
mathematics are Yuri I. Manin (1994), Joseph B. 
Keller (1996), John H. Conway (1998), Edward Wit-
ten (2000), Yakov G. Sinai (2002), Mikhael Gromov 
(2004), Robert P. Langlands (2006), Simon Don-
aldson (2008), and Terence Chi-Shen Tao (2010).

Consistent with the terms of the Nemmers be-
quests, the Erwin Plein Nemmers Prize in Econom-
ics (named in honor of the Nemmerses’ father) and 
the Frederic Esser Nemmers Prize in Mathematics 
(named by Erwin in honor of his brother) are de-
signed to recognize “work of lasting significance” 
in the respective disciplines.

DOI: http://dx.doi.org/10.1090/noti876



doceamus . . . let us teach

Solutions in Search of
Problems

Jeremy F. Alm and David A. Andrews

A course in linear algebra is a central part
of almost every undergraduate curriculum in
mathematics. It is an important course for graduate-
school-bound majors, as well as for science and
engineering majors. For many students, it is a first
introduction to formal proof.

Yet many professors and students are partially
or wholly dissatisfied with undergraduate linear
algebra courses. The two authors didn’t like the
courses we took as students, and the first author
has been mostly disappointed with the two that
he has taught. Our chief complaint—and there are
many others who share this sentiment—is that the
course doesn’t “go anywhere” but is built around a
loose assemblage of techniques. One starts with
systems of linear equations, and fifteen weeks later
finishes (often) with diagonalization of matrices.
Then the course ends. This path is set out mostly
by consensus: the undergraduate linear algebra
course is said to be “packed”, meaning that there
is a lot of material that must be “covered”, so we’d
better get right on covering.

Timothy Gowers’s essay “The two cultures of
mathematics” [2] distinguishes between two types

Jeremy F. Alm is assistant professor of mathemat-
ics at Illinois College. His email address is alm.
academic@gmail.com.

David A. Andrews is assistant professor of mathemat-
ics at the University of Dallas. His email address is
andrews@udallas.edu.
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Bressoud, Roger Howe, Karen King, William McCallum, and
Mark Saul.
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of mathematicians, the theory builders and the
problem solvers:

If you are unsure to which class
you belong, then consider the
following two statements.

(i) The point of solving problems
is to understand mathematics
better.

(ii) The point of understanding
mathematics better is to be-
come better able to solve
problems.

The significance of the “two cultures” phenomenon
in the present context is this: most mathematics
textbooks intended for undergraduate courses
seem to have been written by theory builders for
theory builders. They are organized linearly, so that
an understanding of the (n+1)st chapter, notation
and all, depends on understanding the previous n
chapters. The techniques and tools are developed
before any discussion of the problems one can
solve with them (the so-called “applications”). The
stated goal of the text has little meaning to the
student and offers to them only much-delayed
gratification.1 The outline of a course provided
by such a text may seem sensible to a trained

1Sheldon Axler, in Linear Algebra Done Right [1], expresses
the goal of “understanding the structure of linear operators.”
This goal is fascinating and worthwhile but will not mean
much to the student at the beginning of a linear algebra
course. Larry Smith, in the third edition of Linear Algebra
[3], is quite explicit in stating his theory-building orientation:
“The principal axis theorem [is] the first of two goals, and. . .a
more or less direct path is followed to its proof.” This path
takes one through 329 pages.
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mathematician who sees how the ideas fit into
“a tapestry in which all the concepts and skills
are logically interwoven to form a single piece”
[4]; however, this sensibility seems to be lost on
many (or most) students, particularly those of a
problem-solving bent.

As an alternative, we would suggest organizing
a course or text around a set of problems. Finding
a solution to each problem would be the goal for
the students, around which the necessary concepts
and mathematical machinery would be built. To be
effective, each problem set would need to satisfy
the following:
• The statement of each problem, including what

counts as an answer to the problem, should be
comprehensible to the student, perhaps after
some initial setup involving concrete examples.

• The problems should seem uncontrived to the
students so as not to be mistaken for make-work.

• The problems should be compelling to the in-
structor. Nothing helps student engagement
more than an enthusiastic instructor.

• At least some of the problems should be “big”,
involving multiple ideas and techniques, so
that the students have an opportunity to see
the relationship between the diverse ideas. Some
problems might take a few weeks to work to a
solution.

• The problems should be small in number but
chosen so that each major topic of a typical
linear algebra course appears in at least one of
the problems’ solutions.
Consider, for instance, the following list of

problems, which is not intended to be exhaustive
but serves to illustrate that a large number of
topics in a typical linear algebra syllabus can fall
under the umbrella of just a few problems.

(i) Given n linear equations in n unknowns,
how can you tell
(a) whether a solution exists, and
(b) if that solution is unique?

(ii) Given a list of students and their preferred
courses, how can a course schedule be
created to minimize conflicts?

(iii) Given a transition matrix that repre-
sents [insert your favorite discrete Markov
process here], what is the long-term be-
havior of a state vector under continued
application of the transition matrix?

(iv) Given a “tilted” ellipse, such as x2 + 2xy +
2y2 = 1, how can you find orthogonal axes
u, v so that the ellipse is “un-tilted” on
these axes?

(v) Given k points in the plane, with no two
vertically aligned, how can you construct
a polynomial that passes through all the
points?

(vi) How can you find a polynomial (such as
is stored on your calculator) that gives a
good uniform approximation to the sine
function on [−π2 ,

π
2 ]?

Finally, although we are focusing explicitly on
linear algebra in this article and in our problem
list above, similar advice clearly applies, mutatis
mutandis, to other disciplines. We imagine, for
example, a “textbook” for statistics (the second
author’s discipline) that presents carefully cho-
sen datasets and questions through which the
techniques of statistics are introduced. It is our
experience that many statistics books at the ele-
mentary level take an approach close to this, but
the traditional “mathematical statistics” texts take
a theory-building approach.

We certainly want students to understand
mathematics better, and as Gowers notes, having
them solve problems is a good means to this end.
Students might benefit even more if we help them
to see that good problems—and the discovery of
their solutions!—can in themselves be worthwhile
ends. Organizing a linear algebra course around
significant problems would provide students with
concrete and meaningful goals: more concrete
than “understanding linear algebra” and more
meaningful than “passing the next exam”. It would
also provide a more rewarding course for students
of a problem-solving inclination, against whom the
deck is currently stacked.
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written words endure

SCRIPTA MANENT

standard form) that allow the author to retain  
copyright. It raises two questions, which I will ad-
dress in the following comments: (1) By asserting 
that your submission transfers the copyright (a 
claim both overreaching and legally incorrect), the 
policy assumes that you initially own the copyright 
in your manuscript. For U.S. academics, is that in 
fact true? (2) Does the policy take more control 
over the author’s work than is necessary and rea-
sonable? My analysis addresses U.S. copyright law; 
other countries’ copyright laws may differ (and 
some may be more author-protective).

Initial Ownership of Academic Writings
Professors are employed by universities. The U.S. 
copyright law prescribes that works created by 
employees in the scope of their employment are 
“works made for hire” whose copyright belongs 
to the employer. Does it therefore follow that 
professors do not own the copyrights in their 
scholarly writings? While the text of the copyright 
act, if applied literally, would suggest that result, 
a long-standing “teacher exception” to the work 
for hire rules preserves the professor’s copyright 
ownership. As Judge Easterbrook of the Federal 
Court of Appeals for the Seventh Circuit (which 
sits in Chicago) contended:

A University “requires” all of its schol-
ars to write. Its demands—especially 
the demands of departments deciding 
whether to award tenure—will be “the 
motivating factor in the preparation of” 
many a scholarly work. When [plain-
tiff’s dean] told [plaintiff] to publish 
or perish he was not simultaneously 
claiming for the University a copyright 
on the ground that the work had be-
come a “requirement or duty” within 

By submitting a manuscript, an au-
thor acknowledges that it is not being 
considered, nor will be submitted, for 
publication elsewhere, and agrees that 
the sole copyright is transferred to the 
publisher. This transferal is revoked if 
and when the publisher decides not to 
publish the manuscript. The publisher’s 
copyright covers the exclusive right
to reproduce and distribute the article 
by any means intended or effectively 
used to make it available for inspection, 
reading, or consultation, including,
but not limited to, printing, reprinting, 
photocopying, and electronic means. 
The publisher grants the author, how-
ever, the right to have the submitted 
manuscript available on the author’s 
own homepage and on public noncom-
mercial servers such as http://arxiv.
org. [Acta Mathematica copyright pol-
icy (emphasis supplied), http://www.
mittag-leffler.se/publications/
acta/instruction/submission.php]

 This journal copyright policy stands at the mid-
point of overreach: not as objectionable as some 
academic publishing contracts, which require the 
publisher’s written permission before the author 
may even quote substantially from her work, but 
less author-friendly than those (including the AMS 
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employment status vests or assigns copyright own-
ership in the university, lest the academic author 
grant rights that are not hers to give away.

Contracts Transferring Copyright
Assuming, however, that the academic author does 
own the copyrights in her scholarly articles and 
books, she can grant them to a publisher. But that 
does not mean that she should. Many academic 
and journal publishers ask for a complete transfer 
of rights; this is almost always more than they 
reasonably require to disseminate the work and to 
protect their interests in it. Some academics rather 
blithely sign away a broad swath of rights and then 
ignore the contract’s restrictions on a variety of 
activities, from making their works available on a 
publicly accessible website to reworking (I won’t 
say “recycling”) portions of the published article 
into subsequent publications with other publish-
ers. These academics appear to follow the Nathan 
Detroit approach to copyright compliance: “So sue 
me, sue me, what can you do me?” While they may 
correctly assume that the publisher is not likely to 
haul them into court, the better practice would al-
locate rights in their works in a way that the scope 
of the contract grant is not so overreaching as to 
force the granting authors to violate the terms 
of the contract when the authors want to make a 
reasonable, noncompeting, use of their writings.

Here are a few rules to take into account in 
determining whether a publishing contract is rea-
sonable (or, for that matter, legally valid). First, any 
grant of exclusive rights must be made in writing 
and signed by the author. (As a result, notwith-
standing the Royal Swedish Academy of Sciences’ 
pretentions, as stated in the Acta Mathematica 
copyright policy, merely submitting your manu-
script does NOT in fact divest you of the copyright.) 

Second, copyright is “divisible”: that is, you 
don’t have to transfer all your rights under copy-
right; you can grant some exclusive rights and 
withhold others. For example, you can grant the 
exclusive right of first publication of your article in 

the meaning of [the university policy]. 
The University concedes in this court 
that a professor of mathematics who 
proves a new theorem in the course of 
his employment will own the copyright 
to his article containing that proof. This 
has been the academic tradition since 
copyright law began.

Judge Richard Posner, also of the Seventh 
Circuit, in a different case raising the academic 
copyright issue, corroborated Judge Easterbrook’s 
view. Esteemed jurists, both Judges Posner and 
Easterbrook are also former members of the fac-
ulty of the law school of the University of Chicago 
(and still teach there) and as a result may not have 
been the most disinterested arbiters. Nonetheless, 
their assessments probably remain the most au-
thoritative interpretations of the current copyright 
statute. Judge Posner wrote: 

[V]irtually no one questioned that the 
academic author was entitled to copy-
right his writings. Although college and 
university teachers do academic writing 
as a part of their employment responsi-
bilities and use their employer’s paper, 
copier, secretarial staff, and (often) 
computer facilities in that writing, the 
universal assumption and practice 
was that (in the absence of an explicit 
agreement as to who had the right to 
copyright) the right to copyright such 
writing belonged to the teacher rather 
than to the college or university. There 
were good reasons for the assump-
tion. A college or university does not 
supervise its faculty in the prepara-
tion of academic books and articles, 
and is poorly equipped to exploit their 
writings, whether through publication 
or otherwise; we may set to one side 
cases where a school directs a teacher 
to prepare teaching materials and then 
directs its other teachers to use the 
materials too.

 Accordingly, many (perhaps most) university 
copyright ownership policies recognize professors’ 
ownership of their scholarly works. For example, 
the Columbia University policy states: “By long-
standing custom, faculty members hold copyright 
for books, monographs, articles, and similar works 
as delineated in the policy statement, whether 
distributed in print or electronically. This pattern 
will not change. This copyright policy retains and 
reasserts those rights.” (http://www.columbia.
edu/cu/provost/docs/copyright.html)1 Be-
fore signing a contract transferring any exclusive 
rights under copyright to a journal or other pub-
lisher, however, the academic author should verify 
that her university does not claim that the author’s 

1For a similar policy, see Washington University in St. Louis, 
Intellectual Property Policy 3(b) (2008), http://www.
wustl.edu/policies/intelprop.html#sectioni. 

The creator shall retain ownership of the 
following:
1. …
2. All rights in artistic, literary and schol-
arly intellectual property, such as scholarly 
books, articles, and other publications (in-
cluding those in electronic form), works 
of art, literature and music recordings are 
owned by their creators despite the use of 
University resources so long as such works 
are neither created under the direction and 
control of the University, nor developed in 
the performance of a sponsored research or 
other third party agreement.

http://www.wustl.edu/policies/intelprop.html#sectioni
http://www.wustl.edu/policies/intelprop.html#sectioni
http://www.columbia.edu/cu/provost/docs/copyright.html
http://www.columbia.edu/cu/provost/docs/copyright.html
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a journal but reserve the right to republish that ar-
ticle, perhaps together with other articles, in book 
form. You can impose conditions on the grant: for 
example, you authorize the publisher to transfer 
some or all of its rights to another publisher but 
subject to your approval of the successor or sublic-
ensee publisher. (Requiring the publisher to notify 
you and obtain your agreement in those instances 
can matter, particularly if the identity of the pub-
lisher is important to you. For example, you signed 
an agreement with Prestige Publisher but didn’t 
notice that the contract allowed the publisher to 
transfer its rights to Podunk Publisher.) You can 
also grant exclusive journal publication rights, 
but the journal grants back to you a nonexclusive 
license to make a variety of uses (paragraph 4 of 
the AMS Consent to Publish reflects this approach).

Third, under U.S. copyright law, you cannot 
bring a copyright infringement action unless you 
own an exclusive right under copyright. That is 
why most publishers seek a grant of exclusive 
rights: if the copyright is infringed, they want to 
be able to enforce it. And the author probably 
would prefer that the publisher incur the cost of 
the action. But, because copyright is “divisible”, 
the author doesn’t have to give the publisher ev-
erything in order to enable the publisher to sue to 
protect its rights. You can still withhold rights that 
you would like to exercise on your own or with a 
different publisher if those rights don’t compete 
with the rights you’re granting the first publisher, 
or you can at least provide for a grant-back to you 
of those rights.

For more information and for a database of 
different kinds of publishing contracts (not just 
academic journal and book publishing contracts), 
see www.keepyourcopyrights.org, a website 
launched by the Kernochan Center for Law, Media 
and the Arts, and the Center for Law and Tech-
nology at Columbia Law School. The site offers 
basic information about copyright (with links to 
more information) and a catalogue of contracts 
whose rights-granting clauses the site explains in 
plain English. The site also rates the contracts on 
a scale of “author-friendly” (signaled with a green 
thumbs-up), “could be worse” (signaled with a yel-
low thumb in equipoise), “author-unfriendly” (indi-
cated by an orange thumbs-down), and “incredibly 
overreaching” (designated by a big red claw). The 
contracts are categorized by type of grant and type 
of creator. The site includes the full contracts in 
order to place the granting language in context. 
There is also a “before and after” section showing 
the contract language originally proposed and the 
final version after the author pushed back. It is 
important to recognize that many publishers and 
other co-contractant exploiters rely on authors’ 
ignorance or intimidation, but if an informed au-
thor requests changes, more often than not, the 
changes will be accepted.

http://www.keepyourcopyrights.org
http://mathsoc.jp/publication/ASPM/
http://mathsoc.jp/publication/memoir/memoirs-e.html
http://www.ams.org/bookstore/aspmseries
http://www.worldscibooks.com/series/aspm_series.shtml
http://www.worldscibooks.com/series/msjm_series.shmtl
http://mathsoc.jp/en/


968    NOTICES OF THE AMS VOLUME 59, NUMBER 7

Mathematics People

Cortez Awarded Blackwell-
Tapia Prize
Ricardo Cortez of Tulane University has been awarded 
the 2012 Blackwell-Tapia Prize. The prize recognizes a 
mathematical scientist who has contributed significantly 
to research in his or her field of expertise and who has 
served as a role model for mathematical scientists and 
students from underrepresented minority groups or 
has contributed in other significant ways to addressing 
the problem of the underrepresentation of minorities in 
mathematics. 

Cortez received his Ph.D. in applied mathematics from 
the University of California, Berkeley, in 1995. He is inter-
nationally regarded as a leading researcher in fluid dy-
namics and mathematical modeling. His current research 
interests are in developing and analyzing computational 
methods for the simulation of biological flows. His elegant 
and easily implemented method of regularized Stokeslets
has become a standard computational framework for 
engineers and physicists studying fluid flow around 
microorganisms. Throughout his career, Cortez has pro-
moted interdisciplinary collaborations, and he continues 
to integrate computational investigations in joint research 
activities with experimentalists and applied scientists. In 
line with these efforts, he cofounded and now directs the 
Center for Computational Science at Tulane University. 

Cortez has also been a leader in undergraduate mentor-
ing and the development of training opportunities for un-
derrepresented minority students in the mathematical sci-
ences. Because of his extraordinarily successful efforts in 
the mentoring of underrepresented students, he received 
the 2010 Distinguished Undergraduate Institution Mentor 
Award from the Society for Advancement of Chicanos and 
Native Americans in Science. The Blackwell-Tapia Prize
is awarded every two years in honor of the legacy of
David H. Blackwell and Richard A. Tapia, two distinguished 
mathematical scientists who have been inspirations to 
more than a generation of African American, Latino/
Latina, and Native American students and professionals 
in the mathematical sciences. The prize will be presented 
at the Seventh Blackwell-Tapia Conference, to be hosted 
by the Institute for Computational and Experimental 

Research in Mathematics (ICERM) at Brown University, 
November 9–10, 2012; see http://icerm.brown.edu/
blackwell-tapia-2012 for more information.

The previous recipients of the Blackwell-Tapia Prize are 
Arlie Petters, Duke University (2002); Rodrigo Bañuelos, 
Purdue University (2004); William Massey, Princeton 
University (2006); Juan Meza, University of California 
at Merced (2008); and Trachette Jackson, University of 
Michigan (2010).

—Institute for Computational and 
Experimental Research in Mathematics

Olver and Tisseur Awarded 
Adams Prize
Sheehan Olver of the University of Oxford and the Uni-
versity of Sydney and Françoise Tisseur of the University 
of Manchester have been jointly awarded the 2011–2012 
Adams Prize. This year’s topic was computational math-
ematics. 

Olver, according to the prize citation, “has been a driv-
ing force behind a new methodology using the Riemann-
Hilbert transform in the computation of Painlevé equa-
tions and problems originating in random matrix theory. 
Addressing exceedingly difficult challenges, he developed 
and analyzed algorithms of great efficacy and profound 
mathematical beauty. His work is setting the standard in 
an important new area of computational mathematics, 
with a wide range of applications, from number theory 
to theoretical physics.” Tisseur “engaged with one of the 
outstanding computational challenges in linear algebra, 
the calculation of the spectra of polynomial eigenvalue 
problems. She has developed and investigated families 
of numerical methods which evaluate the eigenvalues of 
matrix pencils in a stable manner, robustly and at low 
computational cost. This work has had wide impact in 
many applications and will soon be incorporated into the 
leading software packages for numerical algebra.”

The Adams Prize is awarded each year jointly by the 
Faculty of Mathematics at the University of Cambridge 
and St. John’s College to a young researcher or re-
searchers based in the United Kingdom doing first-class

http://icerm.brown.edu/blackwell-tapia-2012
http://icerm.brown.edu/blackwell-tapia-2012


AUGUST 2012  NOTICES OF THE AMS   969

Mathematics People

international research in the mathematical sciences. 
The prize is named after the mathematician John Couch 
Adams and was endowed by members of St. John’s Col-
lege. It carries a cash prize of approximately £14,000 
(about US$22,000), of which one-third is awarded to the 
prizewinner on announcement of the prize, one-third is 
provided to the prizewinner’s institution (for research 
expenses of the prizewinner), and one-third is awarded to 
the prizewinner on acceptance for publication in an inter-
nationally recognized journal of a substantial (normally 
at least twenty-five printed pages) original survey article 
of which the prizewinner is an author. 

—From a University of Cambridge announcement

Weiss Awarded Humboldt 
Professorship
Michael Weiss of the University of Aberdeen, United 
Kingdom, has been awarded an Alexander von Humboldt 
Professorship in Mathematics for 2011 by the Alexander 
von Humboldt Foundation. He is a leading expert in alge-
braic and differential topology. Among his achievements is 
proving the Mumford conjecture, a mathematical problem 
that extends into many areas of the discipline.

The Alexander von Humboldt Professorship honors 
researchers from outside of Germany who are internation-
ally recognized leaders in their fields and allows them to 
spend five years conducting research at German univer-
sities. The award is valued at up to 5 million euros (ap-
proximately US$6,280,000) and is endowed by the Federal 
Ministry of Education and Research.

—From a Humboldt Foundation announcement

Gnewuch Awarded 2012 
Prize for Achievement in 
Information-Based Complexity 
Michael Gnewuch of Christian-Albrechts-Universitaet 
zu Kiel, Germany, and the School of Mathematics and 
Statistics, University of New South Wales, Sydney, Austra-
lia, has been awarded the 2012 Prize for Achievement in 
Information-Based Complexity (IBC). The prize consists of 
US$3,000 and a plaque. This annual prize is given for out-
standing contributions to information-based complexity.

—From a Columbia University announcement

Forrest Receives ACM Newell 
Award
Stephanie Forrest of the University of New Mexico has 
been awarded the 2011 Allen Newell Award of the Asso-
ciation for Computing Machinery (ACM) for “fundamental, 

paradigm-changing contributions to computer science and 
biological sciences, most notably bringing together models 
of immune systems, automated diversity, and network 
epidemiology, with significant impact on real computer 
and biological systems research and practice.” 

The Allen Newell Award is presented to an individual 
selected for career contributions that have breadth within 
computer science or that bridge computer science and 
other disciplines. This endowed award is accompanied 
by a prize of US$10,000 and is supported by the Associa-
tion for the Advancement of Artificial Intelligence and by 
individual contributions.

—From an ACM announcement

Vapnik Awarded Franklin 
Medal
Vladimir Vapnik of Columbia University, the University 
of London, and NEC Laboratories in Princeton, New Jersey, 
has been awarded the 2012 Franklin Medal in Computer 
and Cognitive Science “for his fundamental contributions 
to our understanding of machine learning, which allows 
computers to classify new data based on statistical models 
derived from earlier examples, and for his invention of 
widely used machine learning techniques.” The Franklin 
Awards, given by the Franklin Institute, “identify indi-
viduals whose great innovation has benefited humanity, 
advanced science, launched new fields of inquiry, and 
deepened our understanding of the universe.”

—From a Franklin Institute announcement

USA Mathematical Olympiad
The 2012 USA Mathematical Olympiad was held
April 24–25, 2012. The students who participated in the 
Olympiad were selected on the basis of their performances 
on the American High School and American Invitational 
Mathematics Examinations. This year, 273 outstanding 
high school students qualified for the competition. The 
twelve highest scorers in the USAMO, listed in alphabetical 
order, were: Andre Arslan (Hunter College High School, 
New York); Joshua Brakensiek (homeschooled, Chandler, 
Arizona); Calvin Deng (North Carolina School of Science 
and Mathematics, Durham); Xiaoyu He (Acton-Boxborough 
Regional High School, Acton, Massachusetts); Ravi Jaga-
deesan (Phillips Exeter Academy, Exeter, New Hampshire); 
Mitchell Lee (homeschooled, Oakton, Virginia); Zhuo Qun 
Song (Alex) (Phillips Exeter Academy, Exeter, New Hamp-
shire); Thomas Swayze (Canyon Crest Academy, San Diego, 
California); Victor Wang (Ladue High School, St. Louis, 
Missouri); David Yang (Phillips Exeter Academy, Exeter, 
New Hampshire); Samuel Zbarsky (Montgomery Blair High 
School, Silver Spring, Maryland); and Alex Zhu (Academy 
for Advancement of Science and Technology, Hackensack, 
New Jersey). 
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The twelve USAMO winners will attend the Mathemati-
cal Olympiad Summer Program (MOSP) at the University 
of Nebraska, Lincoln. Ten of the twelve will take the team 
selection test to qualify for the U.S. team. The six stu-
dents with the highest combined scores from the test and
the USAMO will become members of the U.S. team
and will compete in the International Mathematical 
Olympiad (IMO) to be held in Mar del Plata, Argentina, 
July 8–16, 2012. 

—From a Mathematical Association
 of America announcement

Moody’s Mega Math Challenge
The winners of the 2012 Mega Math Challenge for high 
school students have been announced. The topic for this 
year’s competition was using mathematical modeling to 
determine the best regions in the country to revive the 
Department of Transportation’s High-Speed Intercity 
Passenger Rail (HSIPR) program. A team from High Tech-
nology High School in Lincroft, New Jersey, was awarded 
the Summa Cum Laude Team Prize of US$20,000 in schol-
arship money. The members of the team were Vineel 
Chakradhar, Stephen Guo, Daniel Takash, Angela 
Zhou, and Kevin Zhou. Their coach was Ellen LeBlanc. 

The Magna Cum Laude Team Prize of US$15,000 was 
awarded to a team from North Carolina School of Science 
and Mathematics, Durham, North Carolina. The team 
members were Connor Davis, Mia de los Reyes, Alyssa 
Ferris, Sam Magura, and Vitchyr Pong. Their coach 
was Dan Teague. 

The Cum Laude Team Prize of US$10,000 was awarded 
to a team from Nashoba Regional High School in Bolton, 
Massacusetts. The team members were Madeline Jenkins, 
Samuel Kirschbaum, Joel Sharin, Steven Tang, and 
Sorin Vatasoiu. Their coach was Mary Redford. 

The Meritorious Team Prize of US$7,500 was awarded 
to a team from Pine View School of Osprey, Florida. The 
team members were Patrick Braga, Andrew Foster, 
Anthony Grebe, Kevin Griffin, and Alison Lui. Their 
coach was Christine DeVeau. 

The Exemplary Team Prize of US$5,000 was awarded to 
a team from Staples High School in Westport, Connecticut. 
The team members were David Haswell, Michael Menz, 
Robert Perry, Matthew Silver, and Constance Zhou. 
Their coach was Gertrude Denton. 

The First Honorable Mention Team Prize of US$2,500 
was awarded to a team from Hunterdon Central Regional 
High School in Flemington, New Jersey. The team members 
were Lindsay Gardner, Ankit Kayastha, Erik Larmore, 
Andrew Pellegrino, and Steven Rofrano. Their coach 
was Eric Wasserman. 

The Mega Math Challenge invites teams of high school 
juniors and seniors to solve an open-ended, realistic, chal-
lenging modeling problem focused on real-world issues. 
The top five teams receive awards ranging from US$5,000 
to US$20,000 in scholarship money. The competition
is sponsored by the Moody’s Foundation, a charitable 

foundation established by Moody’s Corporation, and is 
organized by the Society for Industrial and Applied Math-
ematics (SIAM).

 —From a Moody’s Foundation/SIAM announcement

Burrill and Fennell Receive 
NCTM Lifetime Achievement 
Awards
The National Council of Teachers of Mathematics (NCTM) 
has presented Mathematics Education Trust Lifetime 
Achievement Awards for Distinguished Service to Math-
ematics Education to Gail F. Burrill of Michigan State 
University and Francis (Skip) Fennell of McDaniel Col-
lege, Maryland. Burrill is an academic specialist in the 
Program in Mathematics Education at Michigan State. She 
has written books and articles, leads workshops, gives 
talks, and delivers professional development in numer-
ous programs and directs the Secondary School Teachers 
Program at the Park City Mathematics Institute of the 
Institute for Advanced Study. She works with mathemat-
ics and statistics educators from around the world and is 
currently representing the United States on the Interna-
tional Program Committee for ICME-12. Fennell has also 
traveled to many states and countries to provide profes-
sional development and consulting support to schools, 
school districts, state departments of education, colleges, 
and universities. In 2006 he was appointed by President 
George W. Bush to the National Mathematics Advisory 
Panel. He has dedicated his professional life to mathemat-
ics education, with an emphasis on the elementary and 
middle grades. His work with the Brookhill Foundation’s 
Elementary Mathematics Specialists and Teacher Leaders 
Project has been greatly influential.

—From NCTM announcements

National Academy of Sciences 
Elections
The National Academy of Sciences (NAS) has elected 
eighty-four new members and twenty-one foreign asso-
ciates for 2012. Following are the new members whose 
work involves the mathematical sciences: John B. Bell, 
Lawrence Berkeley National Laboratory; Demetrios 
Christodoulou, ETH Zurich; Wendell H. Fleming, 
Brown University; Barbara H. Liskov, Massachusetts 
Institute of Technology; László Lovász, Eötvös Lorand 
University and Institute for Advanced Study; Andrei 
Okounkov, Columbia University; Robert J. Tibshirani, 
Stanford University; and Ruth J. Williams, University of 
California, San Diego.

—From an NAS announcement
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AMS Scholarships for “Math in 
Moscow”
The Math in Moscow program at the Independent Uni-
versity of Moscow (IUM) was created in 2001 to provide 
foreign students (primarily from the United States, Can-
ada, and Europe) with a semester-long, mathematically-
intensive program of study in the Russian tradition of 
teaching mathematics; the main feature of this program  
has always been the development of a creative approach 
to studying mathematics from the outset—the emphasis 
being on problem solving rather than memorizing theo-
rems.

Indeed, discovering mathematics under the guidance of 
an experienced teacher is the central principle of the IUM, 
and the Math in Moscow program emphasizes in-depth 
understanding of carefully selected material rather than 
broad surveys of large quantities of material. Even in the 
treatment of the most traditional subjects, students are 
helped to explore significant connections with contempo-
rary research topics. The IUM is a small, elite institution 
of higher learning focusing primarily on mathematics and 
was founded in 1991 at the initiative of a group of well-
known Russian research mathematicians who now make 
up the Academic Council of the university. Today, the IUM 
is one of the leading mathematical centers in Russia. Most 
of the Math in Moscow program’s teachers are internation-
ally recognized research mathematicians, and all of them 
have considerable teaching experience in English, typically 
in the United States or Canada. All instruction is in English.

With funding from the National Science Foundation 
(NSF), the AMS awards five US$9,000 scholarships each 
semester to U.S. students to attend the Math in Moscow 
program. To be eligible for the scholarships, students 
must be either U.S. citizens or enrolled at a U.S. institu-
tion at the time they attend the Math in Moscow pro-
gram. Students must apply separately to the IUM’s Math
 in Moscow program and to the AMS Math in Moscow Schol-
arship program. Undergraduate or graduate mathematics 
or computer science majors may apply. The deadlines
for applications for the scholarship program are 
September 15, 2012, for the spring 2013 semester and 
April 15, 2013, for the fall 2013 semester.

Information and application forms for Math in Mos-
cow are available on the Web at http://www.mccme.ru/
mathinmoscow or by writing to: Math in Moscow, P.O. Box 
524, Wynnewood, PA 19096; fax: +7095-291-65-01; email: 

mim@mccme.ru. Information and application forms for 
the AMS scholarships are available on the AMS website 
at http://www.ams.org/programs/travel-grants/
mimoscow or by writing to: Math in Moscow Program, Mem-
bership and Programs Department, American Mathemati-
cal Society, 201 Charles Street, Providence, RI 02904-2294; 
email: student-serv@ams.org.

—AMS Membership and Programs Department

Call for Nominations for 2012 
Sacks Prize
The Association for Symbolic Logic (ASL) invites nomina-
tions for the 2012 Sacks Prize for the most outstanding 
doctoral dissertation in mathematical logic. The Sacks 
Prize consists of a cash award and five years’ free member-
ship in the ASL. Dissertations must have been defended 
by September 30, 2012.

General information about the prize is available at 
http://www.aslonline.org/info-prizes.html. For 
details about nomination procedures, see http://www.
aslonline.org/Sacks_nominations.html .

—From an ASL announcement

Call for Nominations for
Otto Neugebauer Prize
The European Mathematical Society (EMS) is seeking nomi-
nations for the Otto Neugebauer Prize in the History of 
Mathematics. The prize will be awarded “for highly original 
and influential work in the field of history of mathematics 
that enhances our understanding of either the develop-
ment of mathematics or a particular mathematical subject 
in any period and in any geographical region.” The award 
comprises a certificate including the citation and a cash 
prize of 5,000 euros (approximately US$6,300). The dead-
line for nominations is December 31, 2012. For further 
information, see the website http://www.euro-math- 
soc.eu/otto_neugebauer_prize.html. 

—From an EMS announcement

http://www.ams.org/programs/travel-grants/mimoscow
http://www.ams.org/programs/travel-grants/mimoscow
http://www.aslonline.org/info-prizes.html
http://www.aslonline.org/Sacks_nominations.html
http://www.aslonline.org/Sacks_nominations.html
http://www.euro-math-soc.eu/otto_neugebauer_prize.html
http://www.euro-math-soc.eu/otto_neugebauer_prize.html
http://www.mccme.ru/mathinmoscow
http://www.mccme.ru/mathinmoscow
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Call for Nominations for Sloan 
Fellowships
Nominations for candidates for Sloan Research Fellow-
ships, sponsored by the Alfred P. Sloan Foundation, 
are due by September 15, 2012. A candidate must be a 
member of the regular faculty at a college or university 
in the United States or Canada and must have received 
the Ph.D. or equivalent within the six years previous to 
the nomination. For information, write to: Sloan Research 
Fellowships, Alfred P. Sloan Foundation, 630 Fifth Avenue, 
Suite 2550, New York, New York 10111-0242; or consult 
the foundation’s website: http://www.sloan.org/
fellowships. 

—From a Sloan Foundation announcement

NSF Focused Research Groups
The Focused Research Groups (FRG) activity of the Division 
of Mathematical Sciences (DMS) of the National Science 
Foundation (NSF) supports small groups of researchers 
in the mathematical sciences.

The DMS has announced deadline dates for the 2011 
competition for FRG grants. The deadline for receipt of 
the required letters of intent to submit FRG proposals is 
August 17, 2012. The deadline date for full proposals is 
September 21, 2012. The FRG solicitation may be found 
on the Web at http://www.nsf.gov/funding/pgm_
summ.jsp?pims_id=5671. 

—From an NSF announcement

NSF Mathematical Sciences 
Postdoctoral Research 
Fellowships
The Mathematical Sciences Postdoctoral Research Fellow-
ship program of the Division of Mathematical Sciences 
(DMS) of the National Science Foundation (NSF) awards fel-
lowships each year that are designed to permit awardees 
to choose research environments that will have maximal 
impact on their future scientific development. Awards of 
these fellowships are made for appropriate research in 
areas of the mathematical sciences, including applications 
to other disciplines. Fellows may opt to choose either 
a research fellowship or a research instructorship. The 
deadline for this year’s applications is October 17, 2012. 
Applications must be submitted via FastLane on the World 
Wide Web. For more information see the website http://
www.nsf.gov/funding/pgm_summ.jsp?pims_id=5301. 

—From an NSF announcement

Joint DMS/NIGMS Initiative 
to Support Research at the 
Interface of the Biological and 
Mathematical Sciences
The Division of Mathematical Sciences (DMS) of the Na-
tional Science Foundation (NSF) and the National Institute 
of General Medical Sciences (NIGMS) at the National Insti-
tutes of Health (NIH) support research in mathematics and 
statistics on questions in the biological and biomedical 
sciences. This competition is designed to support research 
using sophisticated mathematical and statistical tech-
niques and involving significant quantitative challenges 
to answer biological questions in areas supported by NSF/
DMS and NIH/NIGMS. A direct relationship between a bio-
logical application and the mathematical and/or statistical 
work is expected. Research teams that include scientists 
from both the life sciences community and the mathemati-
cal and statistical sciences communities are encouraged. 
Both new and existing collaborations will be supported.

The deadline for full proposals is September 17, 
2012. For more information, see http://www.nsf.
gov/pubs/2012/nsf12561/nsf12561.htm?WT.mc_
id=USNSF_25&WT.mc_ev=click or http://tinyurl.
com/7e2sk3c.

—From an NSF announcement

NSA Mathematical Sciences 
Grants and Sabbaticals 
Program
As the nation’s largest employer of mathematicians, the 
National Security Agency (NSA) is a strong supporter of the 
academic mathematics community in the United States. 
Through the Mathematical Sciences Program, the NSA 
provides research funding and sabbatical opportunities 
for eligible faculty members in the mathematical sciences.

Grants for Research in Mathematics. The Mathematical 
Sciences Program (MSP) supports self-directed, unclas-
sified research in the following areas of mathematics: 
algebra, number theory, discrete mathematics, probabil-
ity, and statistics. The Research Grants program offers 
three types of grants: the Young Investigators Grant, the
Standard Grant, and the Senior Investigators Grant. The 
program also supports conferences and workshops 
(typically in the range of US$15,000–$20,000) in these 
five mathematical areas. The program does not entertain 
research or conference proposals that involve cryptol-
ogy. A Special Situation Proposal category is for research 
experience for undergraduates or events that do not fall 
within the typical “research” conference format. In particu-
lar, MSP is interested in supporting efforts that increase 
broader participation in the mathematical sciences, pro-
mote wide dissemination of mathematics, and promote the 
education and training of undergraduates and graduate

http://www.sloan.org/fellowships
http://www.sloan.org/fellowships
http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=5671
http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=5671
http://www.nsf.gov/pubs/2012/nsf12561/nsf12561.htm?WT.mc_id=USNSF_25&WT.mc_ev=click
http://www.nsf.gov/pubs/2012/nsf12561/nsf12561.htm?WT.mc_id=USNSF_25&WT.mc_ev=click
http://www.nsf.gov/pubs/2012/nsf12561/nsf12561.htm?WT.mc_id=USNSF_25&WT.mc_ev=click
http://tinyurl.com/7e2sk3c
http://tinyurl.com/7e2sk3c
http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=5301
http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=5301
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students. Principal investigators, graduate students, and 
all other personnel supported by NSA grants must be 
U.S. citizens or permanent residents of the United States 
at the time of proposal submission. Proposals should be 
submitted electronically by October 15, 2012, via the 
program website: http://www.nsa.gov/research/
math_research/index.shtml. 

Sabbatical Program. NSA’s Mathematics Sabbatical Pro-
gram offers mathematicians, statisticians, and computer 
scientists the unique opportunity to develop skills in di-
rections that would be nearly impossible anywhere else. 
Sabbatical employees work side by side with other NSA 
scientists on projects that involve cryptanalysis, coding 
theory, number theory, discrete mathematics, statistics 
and probability, and many other subjects. Visitors spend 
9–24 months at NSA, and most find that within a very 
short period of time they are able to make significant 
contributions.

NSA pays 50 percent of salary and benefits during 
academic months and 100 percent of salary and benefits 
during summer months of the sabbatical detail. A hous-
ing supplement is available to help offset the cost of local 
lodging. 

Applicants must be U.S. citizens and must be able to ob-
tain a security clearance. A complete application includes 
a cover letter and curriculum vitae with list of significant 
publications. The cover letter should describe the appli-
cant’s research interests, programming experience, and 
level of fluency, and how an NSA sabbatical would affect 
teaching and research upon return to academia. Additional 
information is available about the Sabbatical Program at 
the following website: http://www.nsa.gov/research/
math_research/sabbaticals/index.shtml.

For more information about the Grants or Sabbaticals 
Program, please contact the program office at 301-688-
0400. You may also send email to mspgrants@nsa.gov. 

—Mathematical Sciences Program announcement

Research Experiences for 
Undergraduates
The Research Experiences for Undergraduates (REU) 
program supports active research participation by under-
graduate students in any of the areas of research funded 
by the National Science Foundation (NSF). Student research 
may be supported in two forms: REU supplements and 
REU sites.

REU supplements may be requested for ongoing NSF-
funded research projects or may be included in proposals 
for new or renewal NSF grants or cooperative agreements. 

REU sites are based on independent proposals to initi-
ate and conduct undergraduate research participation 
projects for a number of students. REU site projects may 
be based in a single discipline or academic department 
or on interdisciplinary or multidepartment research op-
portunities with a strong intellectual focus. Proposals with 
an international dimension are welcomed. A partnership 
with the Department of Defense supports REU sites in 

research areas relevant to defense. Undergraduate student 
participants supported with NSF funds in either supple-
ments or sites must be citizens or permanent residents 
of the United States or its possessions.

Students may not apply to NSF to participate in REU 
activities. Students apply directly to REU sites and should 
consult the directory of active REU sites on the Web
at http://www.nsf.gov/crssprgm/reu/reu_search.
cfm. The deadline for full proposals for REU sites is
August 22, 2012. Deadline dates for REU supplements 
vary with the research program; contact the program di-
rector for more information. The full program announce-
ment can be found at the website http://www.nsf.gov/
pubs/2009/nsf09598/nsf09598.htm.

—From an NSF announcement

News from the Mathematical 
Sciences Research Institute, 
Berkeley, CA
MSRI invites applications for forty Research Professors, 
two hundred Research Members, and thirty semester-
long Postdoctoral Fellows in the following programs: 
Mathematical General Relativity (August 19 to Decem-
ber 20, 2013); Optimal Transport: Geometry and Dynam-
ics (August 19 to December 20, 2013); Algebraic Topology 
(January 20 to May 23, 2014); and Model Theory, Arithme-
tic Geometry and Number Theory (January 20 to May 23, 
2014). Research Professorships are intended for senior 
researchers who will be making key contributions to a 
program, including the mentoring of postdoctoral fellows, 
and who will be in residence for three or more months. 
Research Memberships are intended for researchers who 
will be making contributions to a program and who will 
be in residence for one or more months. Postdoctoral 
Fellowships are intended for recent Ph.D.’s. Interested 
individuals should carefully describe the purpose of 
their proposed visit and indicate why a residency at MSRI
will advance their research program. To receive full con-
sideration, application must be complete, including all 
letters of support, by the following deadlines: Research 
Professorships, October 1, 2012; Research Memberships, 
December 1, 2012; Postdoctoral Fellowships, Decem-
ber 1, 2012. It is the policy of MSRI to actively seek to 
achieve diversity in its programs and workshops. Thus a 
strong effort is made to remove barriers that hinder equal 
opportunity, particularly for those groups that have been 
historically underrepresented in the mathematical sci-
ences. Application information: http://www.msri.org/
web/msri/scientific/member-application.

—From an MSRI announcement

http://www.nsa.gov/research/math_research/index.shtml
http://www.nsa.gov/research/math_research/index.shtml
http://www.nsf.gov/crssprgm/reu/reu_search.cfm
http://www.nsf.gov/crssprgm/reu/reu_search.cfm
http://www.nsf.gov/pubs/2009/nsf09598/nsf09598.htm
http://www.nsf.gov/pubs/2009/nsf09598/nsf09598.htm
http://www.nsa.gov/research/math_research/sabbaticals/index.shtml
http://www.nsa.gov/research/math_research/sabbaticals/index.shtml
http://www.msri.org/web/msri/scientific/member-application
http://www.msri.org/web/msri/scientific/member-application
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AMS Electronic Products Are 
Now Mobile
AMS electronic products have just gone mobile—grant-
ing you access to your institution’s subscriptions while 
on the go! The new mobile pairing enhancement allows 
authorized users to “pair” their various web browsing 
devices (smartphones, tablets, laptops, and desktops) 
with a host institution’s network, thereby gaining access 
to any AMS electronic products to which the institution 
currently subscribes, even when not connected to the in-
stitution’s network. Authorized users consist of faculty, 
staff, students, and visiting faculty of the host institution. 
Upon activating mobile pairing, users can browse, search, 
and read AMS and AMS-distributed journals, eBooks, and 
MathSciNet content from anyplace with a wireless con-
nection for up to ninety days per pairing (pairings may be 
renewed by authorized users as many times as needed). 
For more information and instructions on pairing your 
device, visit www.ams.org/mobilepairing.

—AMS announcement

Math in Moscow 
Scholarships Awarded
The AMS has made awards to five mathematics students 
to attend the Math in Moscow program in the fall of 2012. 
Following are the names of the undergraduate students 
and their institutions: Rodrigo Ferreira da Rosa, Yale 
University; Long Tien Mai, Manhattanville College; Hanh 
Nguyen, Dartmouth College; Emmanuel Tsukerman, 
Stanford University; and Stephanie Ann Zarrindast, 
Hunter College, City University of New York.

Math in Moscow is a program of the Independent 
University of Moscow that offers foreign students (under-
graduate or graduate students specializing in mathemat-
ics and/or computer science) the opportunity to spend a 
semester in Moscow studying mathematics. All instruction 
is given in English. The fifteen-week program is similar to 
the Research Experiences for Undergraduates programs 
that are held each summer across the United States.

The AMS awards several scholarships for U.S. students 
to attend the Math in Moscow program. The scholarships 
are made possible through a grant from the National Sci-
ence Foundation. For more information about Math in 
Moscow, consult http://www.mccme.ru/mathinmoscow 
and the article “Bringing Eastern European mathematical 
traditions to North American students”, Notices, November 
2003, pages 1250–4.

—Elaine Kehoe

AMS Congressional Fellow 
Chosen
The American Mathematical Society is pleased to announce 
that Carla D. Cotwright-Williams has been chosen as 
its Congressional Fellow for 2012–2013.

The fellowship provides a unique public policy learning 
experience, demonstrates the value of science-government 
interaction, and brings a technical background and 
external perspective to the decision-making process in 
Congress.

Cotwright-Williams is an 
assistant professor at Norfolk 
State University. She received 
her Ph.D. in mathematics from 
the University of Mississippi. 
The AMS will sponsor her fel-
lowship through the Congres-
sional Fellowship program 
administered by the American 
Association for the Advance-
ment of Science (AAAS).

Fellows spend a year 
working on the staff of a 
member of Congress or a 
congressional committee, 
working as a special legisla-

tive assistant in legislative and policy areas requiring 
scientific and technical input. The fellowship program 
includes an orientation on congressional and executive 
branch operations and a year-long seminar series on 
issues involving science, technology, and public policy.

—AMS Washington Office

Carla D.
Cotwright-Williams

http://www.ams.org/mobilepairing
http://www.mccme.ru/mathinmoscow
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From the AMS Public 
Awareness Office
AMS at the USA Science and Engineering Festival. The 
AMS was a Palladium Sponsor and Exhibitor at the sec-
ond USA Science and Engineering Festival (USASEF), the 
nation’s largest celebration of science and engineering, 
held April 28–29, 2012, in Washington, D.C. The AMS 
activity for visitors—making stick knots—was led by Lew 

Ludwig, Denison University, and four of his undergraduate 
mathematics students, with the help of Mike Breen and An-
nette Emerson, AMS Public Awareness officers, and Anita 
Benjamin, assistant director, AMS Washington Office. 
See photographs, video, and information about the AMS 
activity and festival: http://www.ams.org/meetings/
usasef-2012. The AMS also ran the Who Wants to Be 
a Mathematician game, at which Daniel Yang, a junior 
at Urbana High School in Maryland, won US$3,000: 
http://www.ams.org/programs/students/wwtbam/
wwtbam-usasef-2012. 

Mathematical Imagery. Two new albums, 2012 Math-
ematical Art Exhibition and Simon Beck’s Snow Patterns, 
are posted. The images can be sent as e-postcards:
http://www.ams.org/mathimagery/. 

AMS Facebook. The redesign of this social network 
includes a timeline of AMS milestones since the Society’s 
founding: http://www.facebook.com/amermathsoc.

—Annette Emerson and Mike Breen
AMS Public Awareness Officers

 paoffice@ams.org

AMS Sponsors Exhibit at 
Capitol Hill Event
The AMS sponsored an exhibit booth at the Coalition for 
National Science Funding (CNSF) Exhibition on Capitol 
Hill on May 15, 2012, on the Institute for Computational 

and Experimental Research in Mathematics (ICERM). Jill 
Pipher, director of ICERM, and Lauren Barrows, program 
manager, presented information on the institute to 275 
attendees at this annual event showcasing research and 
education projects supported by the National Science 
Foundation (NSF).

During the last decade, rapidly evolving technological 
advances, in particular in the information and communi-
cation sciences, has led to the introduction of social net-
works, search engines, cyber security and privacy, smart 
energy grids, improved medical imaging, and a plethora 
of novel modes of commerce. However, the generation, 
optimization, and deployment of these new technologies 
continue to drive the demand for new mathematics—new 
algorithms, techniques, formulations, and models to ad-
dress emerging questions of critical societal importance.

In a complementary fashion, computers continue to 
enrich mathematics by providing an experimental environ-
ment, akin to the laboratory of the biologist, in which the 
researchers can conduct experiments to drive insight and 
innovation. Advanced and reliable software is increasingly 
becoming an essential part of the fabric of society, and 
the continued development and improvement of today’s 

Jill Pipher and Lauren Barrows with Rep. Rush 
Holt (D-NJ).

Jill Pipher (left) with Cora Marrett, deputy director of 
the NSF, and Sastry Pantula, director of the Division of 
Mathematical Sciences at NSF.

Lew Ludwig leads the stick-knot activity at the USA 
Science & Engineering Festival.

http://www.ams.org/meetings/usasef-2012
http://www.ams.org/meetings/usasef-2012
http://www.ams.org/mathimagery/
http://www.facebook.com/amermathsoc
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Leon W. Green, professor, University of Minnesota, 
died on August 17, 2009. Born on December 12, 1925, he 
was a member of the Society for 59 years.

Merle D. Guay, of Hancock, Maine, died on Feb-
ruary 1, 2012. Born on July 5, 1933, he was a member of 
the Society for 43 years.

Dorothy M. Heller, of Gwynedd, Pennsylvania, died 
on January 13, 2012. Born on December 30, 1920, she was 
a member of the Society for 44 years.

Friedrich E. P. Hirzebruch, professor, Max Planck 
Institute for Mathematics, Germany, died on May 27, 2012. 
Born on October 17, 1927, he was a member of the Society 
for 59 years.

Joseph H. Hornback, of Nevada, Missouri, died on Au-
gust 19, 2005. Born on April 20, 1910, he was a member 
of the Society for 55 years.

R. Bruce Kellogg, of Landrum, South Carolina, died 
on April 30, 2012. Born on December 28, 1930, he was a 
member of the Society for 59 years.

Yun-Su Kim, of Toledo, Ohio, died on November 26, 
2011. Born on December 27, 1969, he was a member of 
the Society for 12 years.

Vangipuram Lakshmikantham, professor, Florida 
Institute of Technology, died on June 7, 2012. Born on Au-
gust 8, 1926, he was a member of the Society for 50 years.

Joram Lindenstrauss, professor, Hebrew University 
of Jerusalem, died on April 29, 2012. Born on October 28, 
1936, he was a member of the Society for 50 years.

Bonnie H. Litwiller, of Morton, Illinois, died on 
January 27, 2012. Born on February 14, 1937, she was a 
member of the Society for 42 years.

John Boris Miller, of Berwick, VIC, Australia, died on 
July 27, 2011. Born on March 24, 1928, he was a member 
of the Society for 49 years.

Kathryn A. Morgan, of Creston, California, died on 
February 5, 2010. Born on November 18, 1922, she was a 
member of the Society for 65 years.

Siegfried F. Neustadter, of San Francisco, California, 
died on April 27, 2012. Born on July 5, 1923, he was a 
member of the Society for 68 years.

Ali Erhan Ozluk, professor, University of Maine, died 
on March 1, 2012. Born on September 13, 1922, he was a 
member of the Society for 34 years.

Charles E. M. Pearce, professor, University of Ad-
elaide, died on June 9, 2012. Born on March 29, 1940, he 
was a member of the Society for 22 years.

Anthony J. Penico, professor, Missouri University of 
Science & Technology, died on November 19, 2011. Born on 
June 11, 1923, he was a member of the Society for 65 years.

Harsh V. Pittie, of New York, New York, died on Janu-
ary 16, 2012. Born on January 3, 1944, he was a member 
of the Society for 45 years.

Jonathan Rogawski, professor, University of Cali-
fornia Los Angeles, died on September 27, 2011. Born on 
January 22, 1955, he was a member of the Society for 34 
years.

Harry L. Rosenzweig, professor, McDaniel College, 
died on February 3, 2012. Born on December 1, 1939, he 
was a member of the Society for 46 years.

software, employing a fresh approach to math and mod-
eling, will be essential for addressing tomorrow’s grand 
challenges.

This exhibit, titled ICERM: Connecting Mathematics 
and Computing through Experimentation, highlighted 
the ways researchers employ an experimental approach 
to investigate cutting-edge mathematical questions and 
computational tools, laying the foundation for discovery, 
emerging technologies, and innovation.

ICERM, funded by the NSF and located at Brown Uni-
versity in Providence, Rhode Island, helps researchers 
tackle these mathematical problems in the context of two 
semester-long thematic programs, together with their as-
sociated international conferences and workshops.

The 2012 CNSF Exhibition included thirty-five displays 
on a wide range of projects. CNSF is an alliance of more 
than 120 scientific and professional societies and univer-
sities united by a concern for the future viability of the 
national science, mathematics, and engineering enterprise. 
The coalition is chaired by Samuel M. Rankin III, associ-
ate executive director of the AMS and the director of its 
Washington office.

—AMS Washington Office

Deaths of AMS Members
Calvin D. Ahlbrandt, of Columbia, Missouri, died on 
May 2, 2012. Born on August 13, 1940, he was a member 
of the Society for 46 years.

H. Robert Andrews, of Evans, Georgia, died on 
April 25, 2011. Born on September 26, 1922, he was a 
member of the Society for 34 years.

Rafael Artzy, professor, University of Haifa, died on 
August 22, 2006. Born on July 23, 1912, he was a member 
of the Society for 58 years.

Thomas P. Cahill, of Brooklyn, New York, died on
July 17, 2011. Born on April 4, 1945, he was a member of 
the Society for 36 years.

Haskell Cohen, of Belchertown, Massachusetts, died 
on January 19, 2012. Born on September 12, 1920, he was 
a member of the Society for 65 years.

William J. Davis, of Columbus, Ohio, died on Au-
gust 4, 2011. Born on January 25, 1939, he was a member 
of the Society for 48 years.

Philippe Flajolet, of Le Chesnay, France, died on 
March 22, 2011. Born on December 1, 1948, he was a 
member of the Society for 23 years.

Raymond Freese, professor, St. Louis University, died 
on March 11, 2012. Born on December 17, 1934, he was a 
member of the Society for 53 years.

Frederick W. Gehring, of Ann Arbor, Michigan, died 
on May 29, 2012. Born on August 7, 1925, he was a member 
of the Society for 60 years.

Basil Gordon, of Santa Monica, California, died on 
January 12, 2012. Born on December 23, 1931, he was a 
member of the Society for 60 years.
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Uriel George Rothblum, professor, Technion-Israel 
Institute of Technology, died on March 26, 2012. Born 
on March 16, 1947, he was a member of the Society for 
37 years.

Frank Sherburne Jr., of Holland, Michigan, died on 
June 4, 2012. Born on November 1, 1928, he was a member 
of the Society for 57 years.

Harold Shniad, of Bellevue, Washington, died on Oc-
tober 22, 1996. Born on July 30, 1917, he was a member 
of the Society for 49 years.

David W. Starr, of Lake Quevre, Kansas, died on 
August 17, 2002. Born on December 8, 1912, he was a 
member of the Society for 64 years.

David A. Storvick, of Minneapolis, Minnesota, died 
on November 5, 2011. Born on October 24, 1929, he was 
a member of the Society for 57 years.

Michael I. Taksar, professor, University of Missouri-
Columbia, died on February 12, 2012. Born on Septem-
ber 9, 1949, he was a member of the Society for 18 years.

William Davis Ullery, professor, Auburn University, 
died on January 1, 2012. Born on March 10, 1954, he was 
a member of the Society for 32 years.

Robert Eugene Weiblen, of Baltimore, Maryland, died 
on January 31, 2011. Born on November 6, 1933, he was 
a member of the Society for 5 years.

Marion D. Wetzel, of Granville, Ohio, died on Janu-
ary 14, 2012. Born on September 11, 1919, she was a 
member of the Society for 69 years.

John A. Wheeler, professor, Princeton University, died 
on April 13, 2008. Born on July 9, 1911, he was a member 
of the Society for 46 years.

Halbert White, professor, University of California 
San Diego, died on March 31, 2012. Born on Novem-
ber 19, 1950, he was a member of the Society for 19 years.

Robert C. Wrede, of Aptos, California, died on Decem-
ber 5, 2011. Born on October 19, 1926, he was a member 
of the Society for 56 years.

Director 
(f/m) of the J o h a n n  
R a d o n  I n s t i t u t e  

f o r  C o m p u t a t i o n a l  
a n d  Ap p l i e d  

M a t h e m a t i c s  ( R I C AM )  
at the Austrian Academy of Sciences 

 
As the leading non-university institution engaged in 
basic research in Austria, the Austrian Academy of 
Sciences invites applications for the position of 
Director (f/m) of the Johann Radon Institute for 
Computational and Applied Mathematics (RICAM), 

as successor to Heinz Engl.  
 

RICAM is located in Linz, Upper Austria. Currently, the 
Institute has a staff of 56 scientists working in the 
following groups. Research groups: 
  "Computational Methods for Direct Field Problems"  
  “Inverse Problems” 
  "Symbolic Computation"  
  "Analysis of Partial Differential Equations"  
  "Optimization and Optimal Control"  
  "Mathematical Imaging"  
  "Mathematical Methods in Molecular and Systems 
           Biology"  
 
Special purpose groups: 

Transfer Group 
Research Project "Applied Discrete Mathematics and 

Cryptography" 
START Project “Sparse Approximation and 

Optimization in High Dimensions” 
 

The position will be available from 1-1-2013. It is a 
tenured position with regard to senior scientist status; 
the function as director will be initially limited to five 
years (with the possibility of tenure after evaluation) 
and will be combined with a professorship at the 
Johannes Kepler University in Linz. The Academy 
offers a highly competitive salary. 
 
Applicants should submit their CV, complete list of 
publications, and separate listings of (no more than 5) 
most important scientific publications, talks by 
invitation, third-party funded projects, academic 
awards received. 
The Austrian Academy of Sciences is very much 
interested to increase the number of female scientists 
in leading positions. Therefor we encourage women to 
apply for this position. 
The Austrian Academy values diversity and is 
committed to equality. 
 
Applications should be addressed to the head of the 
search committee, Prof. Karl Sigmund, care of 
Administration Office of the Section for 

Mathematics and the Natural Sciences of the 
Austrian Academy of Sciences, Dr. Ignaz Seipel-
Platz 2, 1010 Vienna, AUSTRIA: 
mathnat@oeaw.ac.at 
Further information can be obtained from Karl 
Sigmund (phone 0043 1 4277 50612, email 
karl.sigmund@univie.ac.at). Information about the 
Academy of Sciences or the Radon Institute can be 
found on http://www.oeaw.ac.at/ and 
http://www.ricam.oeaw.ac.at/. 
Deadline for applications is September 1, 2012. 

http://www.oeaw.ac.at/
http://www.ricam.oeaw.ac.at/
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AMS Bylaws—January 2012, p. 73

AMS Email Addresses—February 2012, p. 328

AMS Ethical Guidelines—June/July 2006, p. 701

AMS Officers 2010 and 2011 Updates—May 2012, p. 708

AMS Officers and Committee Members—October 2011, p. 1311

Conference Board of the Mathematical Sciences—September 2011,
p. 1142

IMU Executive Committee—December 2011, p. 1606

Information for Notices Authors—June/July 2012, p. 851

Mathematics Research Institutes Contact Information—August 2012,
p. 979

National Science Board—January 2012, p. 68

NRC Board on Mathematical Sciences and Their Applications—March 
2012, p. 444

NRC Mathematical Sciences Education Board—April 2011, p. 619

NSF Mathematical and Physical Sciences Advisory Committee—May 
2012, p. 697

Program Officers for Federal Funding Agencies—October 2011,
p. 1306 (DoD, DoE); December 2011, p.1606 (NSF Mathematics Education)

Program Officers for NSF Division of Mathematical Sciences—Novem-
ber 2011, p. 1472

The Reference section of the Notices 
is intended to provide the reader 
with frequently sought information in 
an easily accessible manner. New 
information is printed as it becomes 
available and is referenced after the 
first printing. As soon as information 
is updated or otherwise changed, it 
will be noted in this section.

Contacting the Notices
The preferred method for contacting 
the Notices is electronic mail. The 
editor is the person to whom to send 
articles and letters for consideration. 
Articles include feature articles, me-
morial articles, communications, 
opinion pieces, and book reviews. The 
editor is also the person to whom to 
send news of unusual interest about 
other people’s mathematics research.

The managing editor is the person 
to whom to send items for “Math-
ematics People”, “Mathematics Op-
portunities”, “For Your Information”, 
“Reference and Book List”, and “Math-
ematics Calendar”. Requests for 
permissions, as well as all other 
inquiries, go to the managing editor.

The electronic-mail addresses are 
notices@math.wustl.edu in the 
case of the editor and smf@ams.org 
in the case of the managing editor. 
The fax numbers are 314-935-6839 
for the editor and 401-331-3842 for 
the managing editor. Postal addresses 
may be found in the masthead.

Information for Notices Authors 
The Notices welcomes unsolicited 
articles for consideration for publica-
tion, as well as proposals for such ar-
ticles. The following provides general 
guidelines for writing Notices articles 
and preparing them for submission. 

Contact information for Notices edi-
tors and staff may be found on the 
Notices website, http://www.ams.
org/notices.

Upcoming Deadlines

July 25,  2012: Proposals for NSF
Career Awards. See http://www.
nsf.gov/pubs/2011/nsf11690/
nsf11690.htm.

August 1, 2012: Applications for 
Fulbright Israel Program. See the 
website http://j.mp/IsFuyC; ap-
plication materials are available at 
http://j.mp/HXbXgo.

August 1, 2012: Applications for 
National Academies Research As-
sociateship Programs. See http://
sites.nationalacademies.org/
PGA/RAP/PGA_050491 or contact 
Research Associateship Programs, 
National Research Council, Keck 568, 
500 Fifth Street, NW, Washington, DC 
20001; telephone 202-334-2760; fax 
202-334-2759; email rap@nas.edu. 

August 14, 2012: Full pro-
posals for NSF Scholarships in 
Science,Technology, Engineering, and 
Mathematics (S-STEM) program. See 
http://www.nsf.gov/pubs/2012/
nsf12529/nsf12529.htm.
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August 17, 2012: Letters of intent 
for NSF Focused Research Groups. 
See “Mathematics Opportunities” in 
this issue.

August 22, 2012: Full proposals 
for REU sites. See “Mathematics Op-
portunities” in this issue.

September 15, 2012: Nominations 
for Sloan Research Fellowships. See 
“Mathematics Opportunities” in this 
issue. 

September 15, 2012: Applications 
for spring 2013 semester of Math in 
Moscow. See “Mathematics Opportu-
nities” in this issue.

September 17, 2012: Full propos-
als for DMS/NIGMS Initiative for Re-
search in Biological and Mathematical 
Sciences. See “Mathematics Opportu-
nities” in this issue.

September 21, 2012: Proposals 
for NSF Focused Research Groups. 
See “Mathematics Opportunities” in 
this issue.

October 1, 2012: Applications for 
AWM Travel Grants. See http://
www.awm-math.org/travelgrants.
html#standard or contact Asso-
ciation for Women in Mathematics, 
11240 Waples Mill Road, Suite 200, 
Fairfax, VA 22030; 703-934-0163; 
awm@awm-math.org.

October 15, 2012: Proposals for 
NSA Mathematical Sciences Program 
grants for research. See “Mathematics 
Opportunities” in this issue.

October 17, 2012: Applications 
for NSF Postdoctoral Research Fellow-
ships. See “Mathematics Opportuni-
ties” in this issue.

November 1, 2012: Applica-
tions for National Academies Re-
search Associateship Programs. See
http://sites.nationalacademies.
org/PGA/RAP/PGA_050491 or con-
tact Research Associateship Pro-
grams, National Research Council, 
Keck 568, 500 Fifth Street, NW, Wash-
ington, DC 20001; telephone 202-
334-2760; fax 202-334-2759; email 
rap@nas.edu.

November 15, 2012: Nominations 
for 2013 Vasil A. Popov Prize. See 
http://imi.cas.sc.edu/popov-
prize-call-nominations/.

December 3, 2012: Entries for 
Ferran Sunyer i Balaguer Prize. See 
http://ffsb.iec.cat .

December 31, 2012: Nominations 
for Otto Neugebauer Prize of the EMS. 

See “Mathematics Opportunities” in 
this issue.

April 15, 2013: Applications for 
fall 2013 semester of Math in Mos-
cow. See “Mathematics Opportuni-
ties” in this issue.

Contact Information for 
Mathematics Institutes 
American Institute of Mathematics 
360 Portage Avenue
Palo Alto, CA 94306-2244
Telephone: 650-845-2071
Fax: 650-845-2074
email: conrey@aimath.org
http://www.aimath.org

Stefan Banach International 
Mathematical Center
8 Śniadeckich str.
P.O. Box 21
00-956 Warszawa, Poland
Telephone: 48 22 522-82-32
Fax: 48 22 622-57-50
email: Banach.Center.Office@
impan.pl
http://www.impan.gov.pl/BC

Banff International Research Station 
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Why Beliefs Matter: Reflections on 
the Nature of Science, by E. Brian 
Davies. Oxford University Press, June 
2010. ISBN-13: 978-01995-862-02. 
(Reviewed April 2012.)

Why Cats Land on Their Feet (and 
76 Other Physical Paradoxes and 
Puzzles), by Mark Levi. Princeton 
University Press, May 2012. ISBN-13: 
978-0691148540.

Century, by Ranjan Roy. Cambridge 
University Press, June 2011. ISBN-13: 
978-05211-147-07.

*A Strange Wilderness: The Lives of 
the Great Mathematicians, by Amir D. 
Aczel.  Sterling, October 2011.ISBN-
13: 978-14027-858-49.

The Strangest Man, by Graham 
Farmelo. Basic Books, August 2009. 
ISBN-13: 978-04650-182-77. (Re-
viewed October 2011.)

Taking Sudoku Seriously: The Math 
behind the World’s Most Popular Pen-
cil Puzzle, by Jason Rosenhouse and 
Laura Taalman. Oxford University 
Press, January 2012. ISBN-13: 978-
01997-565-68.

The Theory That Would Not Die: 
How Bayes’ Rule Cracked the Enigma 
Code, Hunted Down Russian Sub-
marines, and Emerged Triumphant 
from Two Centuries of Controversy, 
by Sharon Bertsch McGrayne. Yale 
University Press, April 2011. ISBN-
13: 978-03001-696-90. (Reviewed 
May 2012.)

Top Secret Rosies:  The Fe-
male Computers of World War II. 
Video documentary, produced and 
directed by LeAnn Erickson. Sep-
tember 2010. Website: http://www.
topsecretrosies.com. (Reviewed 
February 2012.)

Towards a Philosophy of Real 
Mathematics, by David Corfield. Ox-
ford University Press, April 2003. 
ISBN-13: 0-521-81722-6. (Reviewed 
November 2011.)

Turbulent Times in Mathematics: 
The Life of J.C. Fields and the History 
of the Fields Medal, by Elaine McKin-
non Riehm and Frances Hoffman. 
AMS, November 2011. ISBN-13: 978-
08218-691-47.

*Uneducated Guesses: Using Evi-
dence to Uncover Misguided Educa-
tion Policies, by Howard Wainer.
Princeton University Press, August 
2011. ISBN-13: 978-06911-492-88.  
(Reviewed June/July 2012.)

The Universe in Zero Words: The 
Story of Mathematics as Told through 
Equations, by Dana Mackenzie. Princ-
eton University Press, April 2012. 
ISBN-13: 978-06911-528-20.

Viewpoints: Mathematical Perspec-
tive and Fractal Geometry in Art, by 
Marc Frantz and Annalisa Crannell. 
Princeton University Press, August 
2011. ISBN-13: 978-06911-259-23.

About the cover

“Il y a quelque chose à completer 
dans cette démonstration.

Je n’ai pas le tems.” 

“There is something to be com-
pleted in this proof. I do not have 
the time.” These words of Éva-
riste Galois on the manuscript of 
his first memoir were among the 
last he wrote before he went off 
to the duel the next day. Harold 
Edwards’s article in this issue dis-
cusses them, and much more.

The mathematical manuscripts 
and other fragments of Galois’s 
life are held by the Bibliothèque de 
l’Institut de France. The entire col-
lection has recently been digitized 
and may now be read at the website

http://www.bibliotheque-
i n s t i t u t d e f r a n c e . f r /
numerisation/

It's an extraordinary legacy, con-
taining the most trivial of Galois’s 
doodlings as well as his serious 
mathematical work, assembled 
originally by Galois’s close friend 
Auguste Chevalier. From him it 
passed to Liouville, and eventually 
on to the Académie des Sciences. 
More of the story, and much else, is 
told in the book The Mathematical 
Writings of Évariste Galois, by Peter 
Neumann of Oxford University. 
This contains both French original 
and English translation, as well as 
much helpful annotation and, to-
gether with the new Web collection, 
will make the remarkable work of 
Galois much more accessible than 
it has been up to now. Galois’s 
writing is not noted for transpar-
ency, but his style in places has a 
somewhat modern flavor—it con-
centrates on concepts rather than 
on calculation.

We wish to thank Madame 
Mireille Pastoureau, the director 
of the Bibliothèque, along with oth-
ers on the staff there, for providing 
us with the photograph. We also 
wish to thank Peter Neumann for 
assistance.

— Bill Casselman
Graphics Editor

(notices-cover@ams.org)

http://www.bibliotheque-institutdefrance.fr/numerisation/
http://www.bibliotheque-institutdefrance.fr/numerisation/
http://www.bibliotheque-institutdefrance.fr/numerisation/


Doctoral Degrees Conferred
2010–2011

ALABAMA
Auburn University (6)

Department of Mathematics and

Statistics

Alfonso, Paul, Jr., A generalization of
special atom spaces with arbitrary
measure

Back, Roxanne, K4−e designs with a hole
Boronski, Jan, Fixed points and periodic

points of orientation reversing planar
homeomorphisms

Gulderdek, Asli, On continuously Urysohn
spaces

McCauley, Laura, Hamiltonian decom-
positions of multi-partite graphs with
specified leaves

Ngwane, Fidele, Integral closures

University of Alabama (1)

Department of Mathematics

Mahawanniarachchi, Padmal, P -algebras
and Q-algebras

University of Alabama at
Birmingham (7)

Department of Biostatistics

Robertson, Henry, Analysis of survival
data with censored outcomes

Department of Mathematics

Al-Sharadqah, Ali, Statistical analysis
of curve fitting in errors-in-variables
models

AlAhmad, Rami, On inverse problems
for left-definite discrete Sturm-Liouville
equations

Freiji, Abraham, The BCS gap equation
for asymmetric fermionic systems

Larussa, Mary, Conditional well-posedness
and error bounds for the ground water
inverse problem

Mimbs, Debra, Laminations: A topological
approach

Nichols, Roger, Spectral properties of
structurally disordered media

The above list contains the names and thesis titles of recipients of
doctoral degrees in the mathematical sciences (July 1, 2010, to June 30,
2011) reported in the 2011 Annual Survey of the Mathematical Sciences
by 197 departments in 143 universities in the United States. Each entry

contains the name of the recipient and the thesis title. The number
in parentheses following the name of the university is the number of
degrees listed for that university.

University of
Alabama-Huntsville (1)

Department of Mathematical

Sciences

Hughes, Jeremy, Hermite continuation
and numerical bifurcation

University of
Alabama-Tuscaloosa (3)

Department of Information Systems

Statistics and Management Science

Boone, Jeffrey, Contributions to multi-
variate control charting: Studies of the
Z chart and four nonparametric charts

Michaelson, Greg, On the identification of
statistically significant network topol-
ogy

Sasamoto, Mark, Model tree analysis with
randomly generated and evolved trees

ARIZONA
Arizona State
University (21)

Mathematics, Computational and

Modeling Sciences Center

Cordero-Soto, Ricardo J., Solvable time-
dependent models in quantum mechan-
ics

Diaz Herrera, Edgar, Diffusive instability
and aggregation in epidemics

Urdapilleta, Alicia, Theoretical studies on
a two strain model of drug resistance:
Understand, predict, and control the
emergence of drug resistance

School of Mathematical and

Statistical Sciences

Castillo-Garsow, Carlos, Teaching the Ver-
hulst model: A teaching experiment in
covariational reasoning and exponential
growth

Chen, Wang-Juh, Support vector machine–
a new model and its application

Dhirasakdanon, Thanate, A model of
infectious diseases in amphibian popu-
lations with ephemeral larval habitat

Eke, Burce, Statistical models for social
network data

Franks, Chase, Classifying lambda mod-
ules up to isomorphism and applica-
tions to Iwasawa theory

Guevara, Cristi Darley, Global behavior of
finite energy solutions to the focusing
nonlinear Schrödinger equation in d-
dimension

Jennings, Andrew, Monotonicity and ma-
nipulability of ordinal and cardinal
social choice functions

Kamat, Vikram, Erdős-Ko-Rado theorems:
New generalizations, stability analysis
and Chvátal’s conjecture

Lage Ramirez, Ana Elisa, Mathematical
knowledge for teaching: Exploring a
teacher’s sources of effectiveness

Lin, Youzuo, Numerical issues from in-
verse problems in image processing:
Parameter estimation, and parallel al-
gorithms for a high performance com-
puting environment

Manley, Michael, Saddle squares in ran-
dom two person zero sum games with
finitely many strategies

McCamy, Michael, The efficacy and con-
tribution of microsaccades during vi-
sual fixation

Moore, Kevin, The role of quantitative rea-
soning in precalculus students learning
central concepts of trigonometry

Patani, Nura, C∗-correspondences and
topological dynamical systems asso-
ciated to generalizations of directed
graphs

Shen, Wei, A sparsity enforcing frame-
work with TV−L1 regularization and its
application in MR imaging and source
localization

Smith, David, The first-fit algorithm uses
many colors on some interval graphs

White, Jacob, On the complement of r -
disjoint k-parabolic subspace arrange-
ments

Zuo, Miao, Gamma latent variable model
for non-negative matrix factorization
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University of Arizona (10)

Department of Mathematics

Champion, Daniel, Möbius structures,
Einstein metrics, and conformal varia-
tions on piecewise flat two and three
dimensional manifolds

Herzog, David, Ergodicity of certain de-
generate complex diffusion processes

Shao, Yijun, A compactification of the
space of algebraic maps from P1 to a
Grassmannian

Taft, Jefferson, Intrinsic geometric flows
on manifolds of revolution

Weir, Brad, The transfer of momentum
from waves to currents due to wave
breaking

Yin, Mei, Spectral properties of the
renormalization group

Program in Applied Mathematics

Diniega, Serina, Modeling aeolian dune
and dune field evolution

Jimenez, Edward, Simulation and estima-
tion of organ uptake in a digital mouse
phantom

Pittman-Polletta, Benjamin, Factorization
in unitary loop groups and reduced
words in affine Weyl groups

Robertson-Tessi, Mark, Mathematical mod-
els of tumor growth and treatment

ARKANSAS
University of Arkansas at
Fayetteville (1)

Mathematical Sciences Department

Stovall, Jessica, Nonlinear functionals
on Banach lattices and their support
sets

CALIFORNIA
California Institute of
Technology (9)

Department of Applied and

Computational Mathematics

Becker, Stephen, Practical compressed
sensing: Modern data acquisition and
signal processing

Beni, Catherine E., Simulation capabilities
for challenging medical imaging and
treatment planning problems

Plan, Yaniv, Compressed sensing, sparse
approximation, and low-rank matrix
recovery

Vyetrenko, Svitlana, Network coding for
error correction

Department of Mathematics

Louwsma, Joel, Extremality of the rotation
quasimorphism on the modular group

Lukic, Milivoje, Spectral theory for gen-
eralized bounded variation perturba-
tions of orthogonal polynomials and
Schrödinger operators

Nelson, Paul, Some new aspects of mass
equidistribution

Walji, Nahid, Supersingular distribution,
congruence class bias and a refinement
of strong multiplicity one

Zhang, Dapeng, Projective Dirac opera-
tors, twisted K-theory and local index
formula

Claremont Graduate
University (3)

School of Mathematical Sciences

Sepikas, John, Enhanced lattice meth-
ods for high dimensional quadrature
applications

Vu, Hun, A coupled vibratory gyro-
scope network with bi-directional uni-
directional, and direct coupling

Wang, Hsi Ching, Z′ of gauged baryon and
lepton numbers at the large hadronic
collider

Stanford University (26)

Department of Mathematics

Baskin, Dean, Wave equations on asymp-
totically de Sitter spaces

Chan, Ken Yin Kwan, Moduli spaces of
pseudo-holomorphic disks and Floer
theory of cleanly intersecting immersed
Lagrangians

Chandee, Vorrapan, Upper bounds and
moments of L-functions

Danciger, Jeffrey, Geometric transitions:
From hyperbolic to AdS geometry

Gell-Redman, Jesse, On harmonic maps
into conic surfaces

Hall, Jack, General existence theorems in
moduli theory

Ivanov, Dmitriy, Part I: Symplectic ice;
Part II: Global and local Kubota symbols

Lahtinen, Anssi, String topology and
twisted K-theory

Malm, Eric James, String topology and
the based loop space

Miller, Jason Peter, Limit theorems for
Ginzburg-Landau random surfaces

Perea Benitez, Jose Andres, Topology
of spaces of micro-images, and an
application to texture discrimination

Vacarescu, Anca, Filtering and param-
eter estimation for partially observed
generalized Hawkes processes

Williams, Thomas Benedict, The equivari-
ant motivic cohomology of varieties of
long exact sequences

Department of Statistics

Ahmed, Murat, Topics in unsupervised
learning: Feature selection and multi-
modality

Chen, Ling, Option pricing and hedging
with transaction costs

Chen, Yi Fang, Statistical combination of
climate models

Deng, Shaojie, Sequential methods for
rare event simulations: Theory and
applications

Dyer, Justin, Visualizing and modeling
joint behavior of categorical variables
with a large number of levels

Hiller, David, Alternative splicing analysis
using RNA-seq data

Johnson, Nicholas, Efficient models and
algorithms for problems in genomics

Ma, Li, Coupling optional Polya trees and
the two sample problem

Muralidharan, Omkar, A mixture model
approach to empirical Bayes testing and
estimation

Pong, Chung Kwan, Interest rate mod-
eling and a time series model for
functional data

Sun, Kevin, Dynamic empirical Bayes
models and their applications to longi-
tudinal data

Witten, Daniela, A penalized matrix de-
composition and its applications

Xu, Ya, Semi-supervised learning on
graphs—a statistical approach

University of California,
Berkeley (26)

Department of Mathematics

Anderson, Meghan, Solution spaces for
linear equations in valued D-fields

Canez, Santiago, Double groupoids, orb-
ifolds, and the symplectic category

Cartwright, Dustin, Application of non-
linear algebra to biology

Choi, Ka Lun, Constructing a broken
Lefschetz fibration of S4 with a spun or
twist-spun torus knot fiber

Cueto, Maria Angelica, Tropical impliciti-
zation

Farris, David, The embedded contract
homology of circle bundles over Rie-
mannian surfaces

Geraschenko, Anton, Toric stacks
Hill, Cameron, The formation and evolu-

tion of giant molecular clouds
Huang, An, On conformal field theory

and number theory
Li, Qin, Pontrjagin forms on certain string

homogeneous spaces
Lin, Shaowei, Algebraic methods for eval-

uating integrals in Bayesian statistics
McMillan, Aaron, On embedding singular

Poisson spaces
Pavlov, Dmitri, A decomposition theorem

for noncommutative Lp-spaces and a
new symmetric monoidal bicategory of
von Neumann algebras

Peterka, Mira Alexander, Finitely gener-
ated projective modules over theta
deformed spheres

Raicu, Claudiu, Secant varieties of Segre-
Veronese varieties

Scow, Lynn Cho, Characterization theo-
rems by generalized indiscernibles

Tonita, Valentin, Twisted Gromov-Witten
invariants and applications to quantum
K-theory

Vinzant, Cynthia, Real algebraic geometry
in convex optimization

Doctoral Degrees Conferred
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Zhu, John, Sticky incentives and dynamic
agency: Optimal contracting with perks
and shirking

Group in Biostatistics

Aguilar-Schall, Raul, Semi-parametric
graphical computation approach us-
ing loss-based estimation to estimate
exposure effects: Applications on infant
developmental outcomes

Goldstein, Benjamin, Finding genes re-
lated to disease using statistical learn-
ing

Gruber, Susan, Collaborative targeted
maximum likelihood estimation

Porter, Kristin, The relative performance
of targeted maximum likelihood estima-
tors under violations of the positivity
assumption

Rose, Sherri, Causal inference for case-
control studies

Stitelman, Ori, Targeted maximum like-
lihood estimation techniques for time
to event data and the implications
of coarsening an explanatory variable
of interest via dichotomization in the
context of causal inference in semi-
parametric models

Tuglus, Catherine, Robust semiparamet-
ric regression estimation using targeted
maximum likelihood with application to
biomarker discovery and epidemiology

University of California,
Davis (21)

Department of Mathematics

Denton, Tom, Excursions into algebra and
combinatorics at q equals zero

Dragon, Patrick, Integrality theorems in
Lie groups and quantum mechanics

Hunter, Blake, Data mining compressed,
incomplete and inaccurate high dimen-
sional data

Mohammadzadeh, Sonny, Results on the
Euler characteristic and cohomology of
Hamiltonian vector fields in the plane
and its maximal nilpotent subalgebra

Ng, Stephen, Ordering of energy levels of
Uq(sl2) invariant Hamiltonians

Omar, Mohamed, Applications of convex
and algebraic geometry to graphs and
polytopes

O’Rourke, Sean, Spectral properties of
random matrices with independent en-
tries

Pon, Steven, Affine Stanley symmetric
functions for the classical groups

Raymer, Anastasia, Mixing time of the 15
puzzle

Reintjes, Moritz, Shock wave interactions
in general relativity and the emergence
of regularity singularities

Schlichter, Tamara, Modeling the dynam-
ics of central pattern generators and
anesthetic action

Schwemmer, Michael, Influence of den-
dritic properties on the dynamics of
oscillatory neurons

Shott, Martha, Traffic oscillations due to
topology and route choice in elemental
freeway networks

Department of Statistics

Chen, Dong, Manifold models for func-
tional data

Chen, Rongqi, Asymptotic distribution
for the plug-in estimation of level sets

Greasby, Tamara, Powering the future:
Wind power forecasts for Solano, Cali-
fornia

Hagar, Yolanda, Estimating colorectal
cancer screening in the presence of
missing data in a population with a
resistant subset and multiple observa-
tions

Mao, Meng, Semiparametric efficient es-
timation for a class of generalized
proportional odds cure models, and an
extended hazard model with longitudi-
nal covariates

McAssey, Michael, Topics on associations
among random processes

Su, Yu-Ru, Survival analysis for incom-
plete data

Yang, Wenjing, Functional correlation
and dynamic relations for sparsely
sampled random processes

University of California,
Irvine (13)

Department of Mathematics

Alexander, Nicholas, Point counting on
reductions of CM abelian surfaces

Cox, Geoff, Multi-component vesicle mod-
eling under the influence of sponta-
neous curvature

Di, Feiyue, Multiple time scales method
in HJM model

Klagsbrun, Zev, Selmer ranks of quadratic
twists of elliptic curves

Larios, Adam, Inviscid regularization for
equations of hydrodynamic models: An
analytical and computational study

Lo, Wing-Cheong, Growth and pattern
controls by morphogen gradients

Longo, Kate, Fourth order partial differ-
ential equations for image processing

Tran, Khang, Regularity of solutions
for quasilinear subelliptic equations on
Hesenberg group

Urwin, Erin, Stochastic modeling of cellu-
lar cooperation: Applications to cancer
and evolution

Welters, Aaron, On the mathematics of
slow light

Whitney, Joshua, Minimum distance of
3D toric error correcting codes

Zhang, Liping, Polymers with the ex-
cluded volume effect

Zhao, Su, Computational study of signal-
ing specificity and epigenetic regulation

University of California,
Los Angeles (41)

Department of Biostatistics, School

of Public Health

Childs, Erica, Statistical models of ma-
ternal and offspring genetic effects for
risk of disease

Kovalchik, Stephanie, Individual patient
data meta-analysis of intervention stud-
ies

Streja, Leanne, Models for motorcycle
Grand Prix racing

Department of Mathematics

Azzam, Jonas, Two applications of B-
number techniques

Bedrossian, Jacob, Part I: A virtual node
method for elliptic interface problems;
Part II: Local and global theory of
aggregation equations with nonlinear
diffusion

Brakocevic, Miljan, Anticyclotomic p-adic
L-function and non-vanishing modulo
p of special L-values

Chen, Alexander, Boundary tracking in
large data sets and modeling the evolu-
tion of landscapes

Creutz, Darren, Commensurated sub-
groups and the dynamics of group ac-
tions on quasi-invariant measure spaces

Dabrowksi, Yoann, Free entropies, free
Fisher information, free stochastic dif-
ferential equations, with applications to
von Neumann algebras

Do, Quang Yen, A nonlinear stationary
phase method for oscillatory Riemann-
Hilbert problems

Gao, Wenhua, The Laplace-Beltrami oper-
ator in a level set framework and its
applications

Guo, Zhaohui, Applications of fast l1-
minimization algorithms in high-
dimensional hyperspectral imagery

Hani, Zaher, Global and dynamical as-
pects of nonlinear Schrödinger equa-
tions on compact manifolds

Huang, Yanghong, Self-similar blowup
solutions of the aggregation equation

Kwok, Stephen, Some results in super-
symmetric algebraic geometry

Liu, Wangyi, Two dynamical system mod-
els based on real-world scenarios: A
swarming control model and a surface
tension model

Lou, Yifei, Local, non-local and global
methods in image reconstruction

Ma, Wenye, Variational models in image
and signal enhancement

Maples, Kenneth, Arithmetic properties
of random matrices

Mata, Matthew, Particle-laden thin film
flow: An alternating direction implicit
scheme and comparison between the-
ory, numerical simulation and experi-
ments

McAdams, Aleka, Efficient solutions to
voxelized discretizations of elliptic
problems with applications to physi-
cal simulation in visual effects

Doctoral Degrees Conferred
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Meshkat, Nicolette, A differential algebra
method for eliminating unidentifiability

Meyerson, William, Lipschitz and bi-
Lipschitz maps on Carnot groups

Peter, Tobias, Prime ideals of mixed
Artin-Tate motives

Pozar, Norbert, Free boundary problems
Rodriguez, Nancy, Applied partial differ-

ential equations in crime modeling and
biological aggregation

Smith, Paul, Subthreshold geometric
renormalization and energy-critical
Schrödinger maps

Takei, Ryo, Applications of Hamilton-
Jacobi equations to homogenization,
optimal control and differential games

Tweedy, Eamonn, On the anti-diagonal
filtration for the Heegaard Floer chain
complex of a branched double-cover

Vanderberg-Rodes, Alexander, Generat-
ing function zeros of Markov processes
and their applications

Wadhar, Hem, Energy driven pattern
formation in strained materials

Wong, Tsz Wai, Computational quasicon-
formal geometry and its applications
on medical morphometry and computer
graphics

Zhu, Yongning, Multigrid methods for
solids simulation

Department of Statistics

Brodsky, Janice, A multivariate method-
ology for genome association studies

Cetinkaya, Mine, Estimating the impact
of air pollution using small area esti-
mation

Chen, Hsiu Wen, The augmented desir-
ability function: Methods and applica-
tions

Clements, Robert, A comparison of resid-
ual analysis methods for space-time
point with applications to earthquake
forecast models

Nichols, Kevin, New nonparametric meth-
ods for the summary and description
of marked point processes

Patel, Rakhee, Testing local self-similarity
in univariate heavy-tailed data

Si, Zhang Zhang, Learning hierarchical
image templates for object recognition
and detection

Wilson, Brigid, Statistical techniques for
the analysis of questionnaire data with
images

University of California,
Riverside (19)

Department of Mathematics

Chamberlin, Samuel, Integral bases for
the universal enveloping algebras of
map algebras

Dolbin, Ronald, Abelian subalgebras of
Z2-graded Lie algebras; partitions, Young
diagrams, and ballot numbers

Han, Richard, A construction of the
“2221” planar algebra

Huerta, John, Supersymmetry, division
algebras and higher gauge theory

Rafradeh, Azadeh, Using twisted Alexan-
der polynomials to detect fiberability

Ridenour, Timothy, Faces of weight poly-
topes and a generalization of a result
of Vinberg

Rodgers, Christopher, Higher symplectic
geometry

Rolle, Brian, Construction of weak mirror
pairs by deformations

Walker, Christopher, A categorification of
Hall algebras

Department of Statistics

Banerjee, Hiya, Estimation of parameters
for logistic regression model in dose re-
sponse using mixture experiments with
known or unknown relative potency

Chen, Xin, Low-level and high-level micro-
array data analysis

Dey, Debarshi, Estimation of the parame-
ters of skew normal distribution using
simple approximations of the ratio of
the normal density and distribution
functions

Huang, Hung-Jen, Bayesian analysis of
errors-in-variables growth curve models

Huang, Michael (Fu Ze), Robust and
optimum fractional factorial designs

Li, Judy (Xiang), Sequential probability
ratio tests for generalized linear mixed
models

Pettyjohn, Jeffrey, Model-based estima-
tion and inference procedures for clock
synchronization

Shao, Nan, Modeling almost periodicity
in point processes

Wang, Bushi, Solving consistency prob-
lems in multiple testing procedures
with consonant closed likelihood ratio
test

Wen, Musen, Statistical modelling of
marked point processes and high fre-
quency data

University of California,
San Diego (15)

Department of Mathematics

Chang, Christopher, Topics in nonpara-
metric statistics

Driscoll, Patrick R., Smooth densities
for solutions to differential equations
driven by fractional Brownian motion

Ferry, Michael William, Projected-search
methods for box-constrained optimiza-
tion

Greene, Jeremy Michael, Noncommuta-
tive plurisubharmonic polynomials

Jamall, Mohammad, Coloring triangle-
free graphs and network games

Minor, Andre, Transversal CR mappings
Nguyen, Hieu, p-adaptive and automatic
hp-adaptive finite element methods for
elliptic partial differential equations

Pesic, Vladimir, On dynamic scheduling
of a parallel server system with certain
graph structure

Petrillo, Thomas A., Number theory type
formulae appearing in graphs

Scheinker, David, Bounded analytic func-
tions on the polydisc

Scullard, Michael Scott, The Russian op-
tion in a jump-diffusion model

Shakeel, Asif, Implementing measure-
ments and optimizing queries for the
quantum hidden subgroup problem

Shroff, Ravi, Rigidity properties of CR
embeddings into hyperquadrics

Vallieres, Daniel, On a generalization of
the rank one Rubin-Stark conjecture

Wong, Elizabeth Lai Sum, Active-set meth-
ods for quadratic programming

University of California,
Santa Barbara (8)

Department of Mathematics

Cloutier, John, The universal pairing of
graphs

Finegold, Brie, The torus complex and
special linear groups over rings

Howard, Thomas, Homological invariants
in the representation theory of finite
dimensional algebras

Sulway, Robert, Braided versions of crys-
tallographic groups

Department of Statistics and Applied

Probability

Bennett, Nathan, Some contributions to
middle-censoring

Rivera, Roberto, Multivariate spatial tem-
poral model with application to ocean
color data

Strong, Winslow, Arbitrage and stochastic
portfolio theory in stochastic dimen-
sion

Wu, Junqing, Basis selection from multi-
ple libraries

University of California,
Santa Cruz (5)

Department of Applied Mathematics

and Statistics

Datta, Saheli, Bayesian hierarchical mod-
els in characterizing molecular adapta-
tion

Holsclaw, Tracy, Statistical modeling for
dark energy and associated cosmologi-
cal constants

Simon, Christopher, Statistical analysis of
single molecule experiments

Traxler, Adrienne, Double-diffusive con-
vection at high and low Prandtl num-
bers

Department of Mathematics

Espina, Jacqueline, The mean Euler char-
acteristic of contact manifolds

University of Southern
California (8)

Department of Mathematics

Chen, Jianfu, Regime switch term struc-
ture model with forward-backward sto-
chastic differential equations
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Keilberg, Marc, Higher indicators for
some groups and their doubles

Kirtsaeng, Supap, Embedded contact ho-
mology of a unit cotangent bundle via
string topology

Liu, Wei, Statistical inference for stochas-
tic hyperbolic equations

Roger, Julien, Factorization rules in quan-
tum Teichmüller theory

Tan, Minshao, Mathematical properties
of ensemble Kalman filter

Vicol, Vlad, Analyticity and Gevrey class
regularity for the Euler equations

Zhang, Changyong, Numerical weak ap-
proximation of stochastic differential
equations driven by Lévy processes

COLORADO
Colorado State
University (10)

Department of Mathematics

Benoit, Steven, Analysis and modeling
of cells, cell behavior, and helical
biological molecules

Farnell, Shawn, Artin-Schreier curves
Kim, Byungsoo, Constrained dynamics of

rolling balls and moving atoms
Malmskog, Elisabeth, Automorphisms of

a family of maximal curves
McBee, Cayla, Some topics in combinato-

rial phylogenetics
Olson, Travis, Hopf bifurcation in aniso-

tropic reaction diffusion systems posed
in large rectangles

Smith, Elin, Algorithms and geometric
analysis of data sets that are invariant
under a group action

Whitfield, JaDon, A simplicial homotopy
group model for K2 of a ring

Ziliak, Ellen, Arithmetic in group exten-
sions using a partial automation

Department of Statistics

Chung, Sunghoon, Saddlepoint approx-
imation to functional equations in
queueing theory and insurance mathe-
matics

University of Colorado,
Boulder (10)

Department of Applied Mathematics

Park, Min, Relaxation-corrected bootstrap
algebraic multigrid (rBAMG)

Snyder, Krissy, Tuning and control in
human locomotion

Tang, Lei, Parallel efficiency-based adap-
tive local refinement

Young, Patrick, Numerical techniques
for the solution of partial differential
and integral equations on irregular
domains with applications to problems
in electrowetting

Department of Mathematics

Dent, Topaz, Clones of finite idempotent
algebras with strictly simple subalge-
bras

Kim, Eun, Giving Spitzer’s zero range
process a positive range

Noyes, Michael, Spectral properties of the
general beta Hermite and beta Laguerre
ensembles in the limit beta to infinity

Roy, Michael, Coxeter group actions
on complementary pairs of very well-
poised 9F8(1) hypergeometric series

Stackpole, Matthew, Dynamic equivalence
of control systems via infinite prolon-
gations

Wiscons, Joshua, Moufang sets of finite
Morley rank

University of Colorado,
Denver (6)

Department of Mathematics and

Statistical Sciences

Morrison, Tod, A new paradigm for ro-
bust combinatorial optimization: Using
persistence as a theory of evidence

Stock, Elizabeth, Gradual numbers and
fuzzy optimization

Thipwiwatpotjana, Phantipa, Linear pro-
gramming problems for generalized
uncertainty

Vecharynski, Yaugen, Preconditioned it-
erative methods for linear systems,
eigenvalue and singular value problems

Vis, Timothy, Monomial hyperovals in
Desarguesian planes

Wojciechowski, Keith, Analysis and nu-
merical solution of nonlinear Volterra
partial integrodifferential equations
modeling swelling porous materials

University of Denver (2)

Department of Mathematics

Pula, Jon Kyle, Approximate transversals
in latin squares

Von Stroh, Jonathan, Lifting module maps
between different noncommutative do-
main algebras

University of Northern
Colorado (1)

School of Mathematical Sciences

Parker, Catherine “Frieda”, How intuition
and language use relate to students’
understanding of span and linear in-
dependence in an elementary linear
algebra class

CONNECTICUT
University of Connecticut,
Storrs (13)

Department of Mathematics

Fang, Zhang, A qualitative research on
Allen-Cahn equations

Huang, Xiang, Nonrigid image registra-
tion problem using fluid dynamics and
mutual information

Ledford, Jeffrey, On the convergence of
one parameter families of interpolators

Liang, Su, Investigating the model of high
school mathematics teacher prepara-
tion in China

Mang, Wu, Stochastic analysis on some
infinite dimensional groups

Whitehead, Brian, Time spent in sets by
jump processes

Xu, Fangjun, A class of singular symmet-
ric Markov processes

Zhlobich, Pavel, Quasiseparable matrices
and polynomial

Department of Statistics

Fama, Yuchen, A self-exciting switching
model

Hurtado-Rua, Sandra, A new class of
Bayesian survival models and beyond

Prates, Marcos, Link specification and
spatial dependence for generalized lin-
ear mixed models

Stratton, Jeffrey, Diagnostic accuracy of a
binary test in the presence of two types
of missing values

Tchumtchoua, Sylvie, Bayesian semipara-
metric models for discrete longitudinal
data

Wesleyan University (4)

Department of Mathematics and

Computer Science

Bravo-Vivallo, Daniel, The stable derived
category of a ring via model category

Burke, John, On infection by string
links and new structure in the knot
concordance group

Fera, Joseph, On exceptional points for
cocompact Fuchsian groups

Lazowski, Andrew, Results on the size of
limit sets of Kleinian groups

Yale University (5)

Department of Mathematics

Kong, Wai Yip, Efficient solution of
several types of partial differential
equations

Division of Biostatistics

Cislo, Paul, Spatial mixture models with
ecological and public health applica-
tions

Hsieh, Fu-Chi, A Bayesian hierarchical
spatial approach for the misalignment
problem in disease mapping

Li, Shu-Xia, Covariate-adjusted response-
adaptive randomization procedures in
multi-arm clinical trials with continuous
response variables

Zhang, Lixun, A Bayesian spatio-temporal
model for estimating daily nitrogen
dioxide levels

Doctoral Degrees Conferred

OTICES OF THE AMS VOLUME 59, NUMBER 7989 N



DELAWARE
University of Delaware (2)

Department of Mathematical Science

Cromer, Michael, Jr., A tale of two
micelles: The analysis and simulation
of a two-species scission/reforming
model for wormlike micellar solutions

Zhu, Qinghua, Pricing exchange op-
tions with stochastic correlations

DISTRICT OF
COLUMBIA
George Washington
University (5)

Department of Mathematics

Coleman, Michael, Surface accuracy anal-
ysis and mathematical modeling of de-
ployable large aperture elastic antenna
reflectors

Einziger, Hillary, Incidence Hopf alge-
bras: Antipodes, forest formulas, and
noncrossing partitions

Fisher, Forest, CoZinbiel Hopf algebras in
combinatorics

Lee, Jieun, Modeling the equilibrium
configuration of a piecewise orthotropic
pneumatic envelope and the phase
separation problem in a membrane

Department of Statistics

Adeshiyan, Samson, Unification of ran-
domized response designs and certain
aspects of post-randomization for sta-
tistical disclosure control

Howard University (6)

Department of Mathematics

Gbade-Oyelakin, Adebukola, On Bayesian
and hybrid inferences in statistics with
application to the non-nested disposi-
tion model for correlated binary out-
comes

Nelson, Fredrick, A geometric approach
to ratios of π/3-congruent numbers

Ofodile, Chinenye, The enumeration of
Dumont permutations with few occur-
rences of three and four letter patterns

Simon, Lois, Character sums and hyper-
elliptic curves associated with subsets
of finite fields with square order

Wiley, Shari, Population dynamics of
discrete-time predator-prey exploited
fishery models

Williams, Kendall, Separating Milliken-
Taylor systems and variations thereof
in the dyadics and the Stone-Čech
compactification of N

FLORIDA
Florida Atlantic
University (6)

Department of Mathematical

Sciences

Ay, Basak, Unique decomposition of
direct sums of ideals

Ilic, Ivana, The discrete logarithm prob-
lem in non-abelian groups

Matheis, Kenneth, An algebraic attack on
block ciphers

Singhi, Nidhi, On the minimal logarithmic
signature conjecture

Singhi, Nikhil, The existence of mini-
mal logarithmic signatures for classical
groups

Sullivan, Shaun, Multivariate finite oper-
ator calculus applied to counting ballot
paths containing patterns

Florida Institute of
Technology (5)

Department of Mathematical

Sciences

Al-Mater, Najeeb, Random walk analysis
in queues with multiple control and
maintenance

Alghamdi, Abdullah, Multiple fluctuation
analysis in a queue with an enhanced
maintenance

Koursaris, Constantine, Statistical control
of peer review cost

Motir, Ramy, Random walk processes
in a bilevel (M − N)-policy queue with
multiple vacations

Salem Alzahrani, Mohammed, Fluctua-
tion analysis in a queue with (L,N)-
policy and secondary maintenance

Florida State
University (30)

Department of Mathematics

Acosta-Minoli, Cesar, Discontinuous Galer-
kin spectral element approximations
on moving meshes for wave scattering
from reflective moving boundaries

Bayazit, Dervis, Sensitivity analysis of op-
tions under Lévy processes via Malliavin
calculus

Cha, Yongjae, Closed form solutions of
linear difference equations

Chen, Xiao, 4-D Var data assimilation and
POD model reduction methodologies
applied to geophysical fluid dynamics
models

Duffy, Austen, Massively parallel algo-
rithms for CFD simulation and opti-
mization on heterogeneous many-cove
architectures

LePoudre, Philip, Computational aero-
acoustics cascade model of fan noise

Liu, Xinyang, Shape spaces, metrics and
their applications to brain anatomy

Mortada, Jamil, Artin and Dehn twist
subgroups of the mapping class group

Qi, Chunhong, Numerical optimization
methods on Riemannian manifolds

Shen, Ji, No-reference natural image/video
quality assessment of noisy, blurry, or
compressed images/videos based on
hybrid curvelet, wavelet and cosine
transforms

Simakhina, Svetlana, Level set and con-
servative level set methods on dynamic
quadrilateral grids

Tatar, Ahmet Emin, Picard 2-stacks and
length 3 complexes of Abelian sheaves

Wang, Yaohong, Numerical methods for
two-phase jet flow

Willyard, Matthew, Adaptive spectral ele-
ment methods to price American op-
tions

Department of Statistics

Badshah, Muffasir, Analysis of the wealth
distribution at equilibrium in a hetero-
geneous agent economy

Crane, Michael, Nonparametric estima-
tion of three dimensional projective
shapes with applications in medical
imaging and in pattern recognition

Dutton, Matthew, Individual patient-level
data meta-analysis: A comparison of
methods for the diverse populations
collaboration data set

Gu, Yu, New semiparametric methods for
recurrent events data

Lawhern, Vernon, Statistical modeling
and applications of neural spike trains

Li, Xiaoyun, Analysis of multivariate data
with random cluster size

Li, Yan, The effect of risk factors on
coronary heart disease: Age relevant
multivariate meta analysis

Li, Zhi, Multistate intensity model with
AR-GARCH random effect for corporate
credit rating transition analysis

Olumide, Kunle, A probabilistic and
graphical analysis of O. J. Simpson’s
murder case using Bayesian networks

Tang, Anqi, A class of mixed-distribution
models with applications in financial
data analysis

Wang, Wenting, Practical uses and meth-
ods for survival models

Wiltshire, Jelani, Age effects in the ex-
tinction of Planktonic Foraminifera: A
new look at Van Valen’s Red Queen
hypothesis

Wu, Sutan, Goodness-of-fit tests for lo-
gistic regression

Yang, Fang, Bayesian generalized poly-
chotomous response models and appli-
cations

Zhao, Feng, Bayesian portfolio optimiza-
tion with time-varying factor models

Zhao, Haiyan, Time-varying coefficient
models with ARMA-GARCH structures
for longitudinal data analysis

University of Central
Florida (2)

Department of Mathematics

Shao, Haimei, Price discovery in the U.S.
bond market—trading strategies and
the cost of liquidity

Smith, Todd Blanton, Variational embed-
ded soliton, and traveling wavetrains
generated by generalized Hopf bifurca-
tions, in some NLPDE systems
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University of Florida (8)

Department of Mathematics

Balasubramanian, Sriram, The non-com-
mutative Carathéodory-Fejer problem
3

Harrington, Jason, Topological efficiency
of stirring with obstacles 3

Sankarpersad, Ryan, Optimal investment
and consumption portfolio choice prob-
lem for assets modeled by Levy pro-
cesses

Smith, Aaron, Using Ulam’s method to
test for mixing

Ye, Xiaojing, Mathematical models and
fast numerical algorithms in medical
imaging applications

Department of Statistics

Bhadra, Dhiman, Bayesian semiparamet-
ric regression and related applications

Buta, Eugenia, Computational approaches
for empirical Bayes methods and Bayes-
ian sensitivity analysis

Wang, Chenguang, Bayesian nonpara-
metric and semi-parametric methods
for incomplete longitudinal data

University of South
Florida (3)

Department of Mathematics

Cong, Chunling, Statistical analysis and
modeling of breast cancer and lung
cancer

Karadayi, Enver, Topics in random knots
and R-matrices from Frobenius algebras

Lundberg, Erik, Problems in classical
potential theory with applications to
mathematical physics

GEORGIA
Emory University (8)

Department of Biostatistics and

Bioinformatics

Derado, Gordana, Methods for address-
ing spatial correlations in functional
neuroimaging data

Wijayawardana, Sameera, Statistical
methods for robust estimation of dif-
ferential protein expression

Department of Mathematics and

Computer Science

Amin, Kinnari, On Kt -saturated graphs
Black, Jodi, Zero cycles of degree one on

principal homogeneous spaces
Chen, Feng, Field patching and Galois

cohomology
Fan, Ying Wai, Practical image deblurring

with synthetic boundary conditions,
with GPUs, and with multiple frames

Hamilton, Steven, Numerical solution of
the k-eigenvalue problem

Magnant, Zhuojun, Numerical methods
for optimal experimental design of
ill-posed problems

Georgia Institute of
Technology (9)

School of Mathematics

Almada-Monter, Sergio A., Scaling limit
for the diffusion exit problem

Howard, David, A study of discrepancy
in partially ordered sets

Palmer, Ian, The Riemannian geometry
of compact metric spaces

Reguera Rodriquez, Maria del Carmen,
Sharp weighted estimates for singular
integral operators

Stefansson, Ulfar, Asymptotic properties
of Muntz orthogonal polynomials

Tinaztepe, Ramazan, Modulation spaces,
BMO, Zak transform and minimizing
IPH functions over the unit simplex

Vagharshakyan, Armen, Estimates for
discrepancy and Calderon-Zygmund op-
erators

Webb, Benjamin, Isospectral graph re-
ductions, estimates of matrices’ spectra
and negative Schwarzian systems

Yerger, Carl, Color-critical graphs on
surfaces

Georgia State
University (2)

Department of Mathematics and

Statistics

Huang, Xin, Some topics in ROC curves
analysis

Zhao, Meng, Treatment comparison in
biomedical studies using survival func-
tion

University of Georgia (6)

Department of Mathematics

Arap, Maxim, Tautological rings of Prym
varieties

Kong, Tin, Stochastic control and opti-
mization of assets trading

Liu, Louis Yang, Non-convex optimization
for linear system with pregaussian
matrices and recovery from multiple
measurements

Department of Statistics

Lee, Jaejun, L2E estimation for finite
mixture of regression models with
applications and L2E penalty and non-
normal mixtures

Mandal, Taniya, Comparing statistically
pooled brain maps in fMRI studies
using parametric and non-parametric
methods

Xu, Wei, Symbolic data analysis: Interval-
valued data regression

HAWAII
University of Hawaii at
Mano (2)

Department of Mathematics

Chasse, Matthew, Linear preservers and
entire functions with restricted zero
loci

Kent, Zachary, p-adic analysis and mock
modular forms

IDAHO
Idaho State University (2)

Department of Mathematics

Klimas, Andrew, On certain classes of
linear transformations on hermitian
and positive semidefinite matrices

Kuhns, Chad, Helicoidal surfaces of con-
stant anisotropic mean curvature

University of Idaho (1)

Department of Mathematics

Welhan, Manuel, Tree reconstruction, di-
rected cycles and flow decompositions

ILLINOIS
Illinois Institute of
Technology (3)

Department of Applied Mathematics

Niu, Ben, Monte Carlo simulation for
infinite-dimensional integrals

Sun, Xu, Topics on interfacial dynamics
and stochastic dynamics

Zhang, Zhao, Dynamic coherent accept-
ability indices and their applications in
finance

Illinois State University (4)

Department of Mathematics

Duarte, Jonathan, The effects of an un-
dergraduate algebra course on prospec-
tive teachers’ understanding of quad-
ratic functions

Nillas, Leah, Pre-service teachers’ math-
ematical understanding: The role of
discourse

Pulley, Cynthia, Using instruction to in-
vestigate the effect of assessing reason-
ing tasks on students’ understanding
of proof

Webster Moore, Mary, Utilizing teachers’
knowledge of self as learner: AZ devel-
oping model of teaching and learning
in middle school number theory

Northern Illinois
University (5)

Department of Mathematical

Sciences

Cardwell, Matthew, On the value distribu-
tion and topology of classes of Dirichlet
L-functions

Eggenberger, Joshua, Some problems in
the spectral theory of separated Dirac
operators

Terlyga, Olga, Analysis of one dimen-
sional pulse combustion

Wang, Xiaofei, Nodal solutions of non-
linear boundary value problems with
p-Laplacian

Doctoral Degrees Conferred

OTICES OF THE AMS VOLUME 59, NUMBER 7991 N



Yang, Yarong, Learning Bayesian net-
works from microarray gene expression
data

Northwestern
University (7)

Department of Engineering Science

and Applied Mathematics

Christov, Ivan, From streamline jump-
ing to strange eigenmodes and three-
dimensional chaos: A tour of the math-
ematical aspects of granular mixing in
rotating tumblers

Hibdon, Joseph, Effects of variable trans-
port and diffusive-thermal instabilities
on diffusion flames

Kublik, Richard A., Localized adaptive
time stepping in numerical simulations
for neuroscience

Schwalbe, Jonathan, Dynamics and sta-
bility of lipid bilayer membranes in
viscous flow and electric fields

Urdiales, Esteban, Thermal frontal poly-
merization with encapsulated reactants
and spherically propagating waves

Department of Mathematics

Cheng, Chuangxun, Multiplicities of Ga-
lois representations in cohomology
groups of Shimura curves

Stojanoska, Vesna, Duality for topological
modular forms

Southern Illinois
University, Carbondale (4)

Department of Mathematics

Anver, Haneef, Mean Hellinger distance
as an error criterion in univariate and
multivariate kernel density estimation

Arachchi-Appuhamillage, Darshana, Or-
der restricted estimation and tests for
fit in homogeneous row-column models

Roy, Sankhadip, Trace forms over finite
fields of characteristic two

Sancier-Barbosa, Flavia, Closing the mem-
ory gap in stochastic functional differ-
ential equations

University of Chicago (19)

Department of Mathematics

Akhunov, Timur, Local well posedness of
dispersive systems in 1D

Bohmann, Anna Marie, Topics in equi-
variant stable homotopy theory

Church, Thomas, Orbits of curves under
the Johnson kernel

Datta, Swarnendu, Metric group attached
to skew-symmetric biextensions

Deshpande, Tanmay, Heisenberg idem-
potents on unipotent groups

Dowdall, Spencer, On the dilatations
and self-intersections of point-pushing
pseudo-Anosov homeomorphisms

Dzhafarov, Damir, Reverse mathematics
of combinatorial principles

Elgindi, Ali, On the topological structure
of complex tangencies to embeddings
of S3 into C

3

Ganguli, Abhik, On the reduction modulo
p of certain modular Galois representa-
tions

Hadari, Asaf, Algebraic entropy of the
mapping class group action on charac-
ter varieties

Lind, John, The theory of diagram spaces
with applications to stable homotopy
theory and algebraic K-theory

Madapusi Sampath, Keerthi Shyam, Toroi-
dal compactifications of integral mod-
els of Shimura varieties of Hodge type

Riehl, Emily, Algebraic model structures
Shipman, Ian, A geometric approach to

Orlov’s theorem
Wallace, Edward, Noise and synchrony in

neural networks

Department of Statistics

Finegold, Michael, Robust network infer-
ence with multivariate t-distributions

Huang, Alan, An exponential tilt ap-
proach to generalized linear models

Huang, Yibi, Capacity analysis of attrac-
tor neural networks with binary neuron
and discrete synapses

Wang, Wenlong, Wavelet analysis for non-
stationary time series models

University of Illinois at
Chicago (22)

Division of Epidemiology and

Biostatistics

Camargo, Maria, The role of EBV in
gastric carcinogenesis: Epidemiologic
modeling and molecular investigations

Hotton, Anna, Behavioral risks and STI
outcomes in men who have sex with
men: Chicago, 2002–2010

Kapur, Kush, Hypothesis testing, power
and sample size determination for
health science data

Krishnamachari, Bhuma, Medication use
and immune responses in glioma

Mikhailov, Theresa, A family study to
assess genetic and environmental risk
factors in inflammatory bowel disease

Porter, Kimberly, Epidemiologic outcomes
and quality of life in brain tumor pa-
tients

Department of Mathematics,

Statistics and Computer Science

Abdelkerim, Richard, Geometry of the
dual grassmannian

Antieau, David Benjamin, The spectral
index of Brauer classes

Cordell, Sarah, The inextricability of iden-
tity, participation, and math learning
among Latino/a undergraduate stu-
dents

Deng, Mo, Natural vector method of char-
acterizing, clustering and phylogeny of
DNA, genome and proteins

Guan, Yun, Numerical homotopies for
algebraic sets on a parallel computer

Hu, Fannu, Options pricing—application
of ray methods and singular perturba-
tions

Liang, Qian, Novel metrics for software
artifact recovery and genome space
construction

Nkengla, Mechie, Low rank approxima-
tions for matrices and tensors

Nogami, Jumpei, On derived Calabi-Yau
varieties

Robertson, Marcy, Derived Morita theory
of enriched symmetric multicategories

St. John, David, Technical analysis based
on moving average convergence and
divergence

Ye, Fei, Topology of moduli spaces and
complements of hyperplane arrange-
ments

Zhang, Cuilan, Optimal allocation in
response driven adaptive design

Zhao, Bo, Two methods of analyse DNA
sequences: Predicting coding regions
and clustering homologous DNA

Zhen, Qiang, The sojourn time distribu-
tion in processor-sharing queues

Zhou, Ying, D-optimal designs for com-
plex nonlinear models in chemical
kinetics, PK/PD, and environmental
science

University of Illinois,
Urbana-Champaign (33)

Department of Mathematics

Chen, Hsian-Yang, Torus-equivariant el-
liptic cohomology and sigma orienta-
tions

Cooney, Thomas, Noncommutative Lp-
spaces associated with locally compact
quantum groups

Dennison, Melissa, A sequence related to
the Stern sequence

Elliot, Jason, Central extensions of divisi-
ble groups

Fu, Yong, Quantum cohomology of a
Hilbert scheme of a Hirzebruch surface

Green, William, Dispersive estimates for
the Schrödinger equation

Grundmeier, Dusty, Group-invariant CR
mappings

Gugg, Chadwick, Identities for Rogers-
Ramanujan functions and analogues

Jaipong, Pradthana, Totally geodesic sur-
faces compress in arbitrary filings

Kantor, Ida, Graphs, codes, and colorings
Kelsey, Greg, Mega-bimodules of topolog-

ical polynomials: Sub-hyperbolicity and
Thurston obstructions

Kirov, Radoslav, Improved bound for
codes and secret sharing schemes from
algebraic curves

Koukoukopoulos, Dimitirios, Generalized
and restricted multiplication tables of
integers

Lee, Jung Jin, On p-operator space and
its applications
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Lenz, John, Extremal graph theory:
Ramsey-Turan numbers, chromatic
thresholds, and minors

Lin, Xiong, Hilbert transform and its
application in financial engineering

Lipsky, David, Cocycle constructions for
topological field theories

Milans, Kevin, Extremal problems in
graph theory

Miller, Jesse, Nonstandard techniques in
lifting theory

Ozkahya, Lale, Problems in extremal
graph theory

Reynolds, Patrick, Dynamics of irre-
ducible endomorphisms of Fn

Saran, Maya, Some results on Gδ ideals
of compact sets

Seo, Jeehyeon, A characterization of bi-
Lipschitz embeddable metric spaces in
terms of local bi-Lipschitz embeddabil-
ity

Solie, Brent, Algorithmic and statistical
properties of filling elements of a
free group, and quantitative residual
properties of Γ -limit groups

Wenger, Paul, Three existence problems
in extremal graph theory

Department of Statistics

Fan, Zhewen, Statistical issues and de-
velopments in time series analysis and
educational measurement

Feng, Yang, Bayesian quantile linear
regression

He, Zhi, Semiparametric inference
Hsu, Ya-Hui, Applications of quantile

regression to estimation and detection
of some tail characteristics

Kim, JiYoung, Robust methods for an-
alyzing multivariate responses with
application to time-course data

Xia, Jing, Statistical methods for fMRI
data analysis

Xu, Jiangfeng, Bayesian latent class mod-
els

Yang, Ji Yeon, Statistical modeling of
protein lysate array data

INDIANA
Indiana University,
Bloomington (8)

Department of Mathematics

Chai, Juanjuan, Mathematical and sta-
tistical problems in phylogenetics and
genetics

Du, Yu, Dynamic transition for Kuramoto-
Sivashinsky equation and gas-liquid
transition

Gie, Gung-Min, Analysis of some singular
perturbation problems and analysis of
the finite problem method

Kim, Jiho, Higher-order algebras and
coalgebras

Kim, Junghwa, On the behavior of a
superconducting wire subjected to a
constant voltage difference

Manack, Corey, Word maps, character es-
timates, and random walks on compact
simple Lie groups

Mester, Peter, Examples of invariant pro-
cesses on Cayley graphs

Qin, Zhen, Analysis and computation of
corner singularities for some equations

Indiana University-Purdue
University Indianapolis (1)

Department of Mathematical

Sciences

Liechty, Karl, Exact solutions to the six-
vertex model with domain wall bound-
ary conditions and uniform asymptotics
of discrete orthogonal polynomials on
an infinite lattice

Purdue University (20)

Department of Mathematics

Brytik, Valeriy, Elastic-wave reverse-time
migration and tomography: A multi-
scale approach

Driskell, Lisa, Existence and stability of
traveling wave solutions in a simplified
model of cardiac tissue

Hackney, Phillip, Homology operations in
the spectral sequence of a cosimplicial
space

Ho, Pak Tung, Results on geometric flow
Lin, Kuei-Nuan, Rees algebra of diagonal

ideals
Nahm, Sangil, Several problems in num-

ber theory
O’Malley, Daniel, Diffusive processes run

with non-linear clocks
Rubiano, Andrea, Coupled energetic mod-

els for nematic elastomers
Tsai, Tung-Lin, Diffusive processes run

with non-linear clocks
Wan, Fang, Asymptomatic analysis and

numerical simulation of traveling wave
solutions for crystal growth with corner
regularization

Yang, Yiding, Students of dynamics of
infectious diseases using mathematical
models

Department of Statistics

Achberger, Tilman, Selecting subsets of
traits for quantitative trait loci analysis

Auer, Paul, Statistical design and analysis
of next-generation sequencing data

Gupta, Saptarshi, Computing environ-
ment for the statistical analysis of large
and complex data

Lewandowski, Andrew, Population Monte
Carlo methods with applications in
Bayesian statistics

Mi, Yanhui, Building statistical models for
financial asset returns: New stochastic
volatility models

Olbricht, Gayla, Incorporating genome
annotation in the statistical analysis of
genomic and epigenomic tiling array
data

Rau, Andrea, Reverse engineering gene
networks using genomic time-course
data

Zhang, Jianchun, Statistical inference
with weak beliefs

Zheng, Cheng, Model-based identification
and quantification of metabolites in 1H
NMR spectra

University of Notre
Dame (4)

Department of Mathematics

Gejji, Richard, Using continuous limit
techniques and stochastic computa-
tional modeling to predict the biological
behavior of aggregating cells

Holliman, Curtis, Continuity properties
of the data-to-solution map for the
Hunter-Saxton equation

Korovnichenko, Olena, Generalizations of
three-term relations in solvable models
of mathematical physics

Sunyeekhan, Gun, Equivariant intersec-
tion theory

IOWA
Iowa State University (28)

Department of Mathematics

Cheng, Yi-Lin, On Hopf algebras of
dimension 4p

Choi, Jihyeok, Problems in graph theory
and probability

Kleiman, Elizabeth, High performance
computing techniques for attacking
reduced version of AES using XL and
XSL methods

Kontogiannis, Dimitris, Homogenization
problems in random media

Manske, Jacob, Coloring and extremal
problems in combinatorics

Miranda-Mendoza, Fernando, An option-
theoretic valuation model for residen-
tial mortgages with stochastic condi-
tions and discount factors

Row, Darren, Zero forcing number: Re-
sults for computation and comparison
with other graph parameters

Seo, Yeon-Jung, A mathematical analysis
of multiple-target SELEX

Sit, Atilla, Solving distance geometry
problems for protein structure deter-
mination

Stanton, Brendon, On vertex identifying
codes for infinite lattices

Zhon, Wen, Mathematical modeling of
MHC Class II immune response in
tissues

Department of Statistics

Berg, Emily, A small area procedure for
estimating population counts

Beyler, Nicholas, Statistical methods for
analyzing physical activity data

Cai, Weiguo, Quantitative genetic and
statistical aspects of feed efficiency by
analysis of the selection experiment for
residual feed intake in Yorkshire pigs
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Gardner, Stuart, Investigation of inter-
genic regions of Mycoplasma hyopneu-
moniae and development of statistical
methods for analyzing small-scale RT-
qPCR assays

Kientoff, Cherie, Development of weighted
model fit indexes for structural equa-
tion models using multiple imputation

Li, Ming, New methods for statistical
modeling and analysis of nondestruc-
tive evaluation data

Liang, Kun, Hidden Markov models for
simultaneous testing of multiple gene
sets and adaptive and dynamic adaptive
procedures for false discovery rate
control and estimation

Mueller, Kim, Construction and behavior
of multinomial Markov random field
models

Peterson, Anna, A separability index for
clustering and classification problems
with applications to cluster merging
and systematic evaluation of clustering
algorithms

Pintar, Adam, Model selection for good
estimation or prediction over a user-
specified covariate distribution

Qu, Long, Improving statistical inference
for gene expression profiling data by
borrowing information

Rajaram, Misha, Detecting recombina-
tion and its association with genomic
features via statistical models

Shi, Ying, Contributions to accelerated
destructive degradation test planning

Sun, Xiaoyong, Diagnostics for nonlinear
models with application to population
pharmacokinetic modeling

Weaver, Brian, Methods for planning
repeated measures degradation tests

Zhang, Jingsheng, A 3D model retrieval
system: Shape matching, database and
query interface

Zhou, Ming, Some goodness-of-fit tests
and efficient estimation in longitudinal
surveys under missing data

University of Iowa (23)

Department of Applied Mathematical

and Computational Sciences

Deng, Junjun, Parallel computing tech-
niques for computed tomography

Galluzzo, Benjamin, A finite-difference
based approach to solving the subsur-
face fluid flow equation in heteroge-
neous media

Moon, Hyeyoung, Calculating knot dis-
tances and solving tangle equations
involving Montesinos links

Schmidt, Stephanie, Mathematical mod-
els of ion transport through nafion
membranes in modified electrodes and
fuel cells without the electroneutrality
assumption

Small, Scott, Runge-Kutta type methods
for differential-algebraic equations in
mechanics

Van Laarhoven, Jon, Exact and heuristic
algorithms for the Euclidean Steiner
tree problem

Wu, Yuan, The partially monotone tensor
spline estimation of joint distribution
function with bivariate current status
data

Department of Biostatistics

Chang, Yu-Hui H., Adaptive designs for
dose response studies

Liu, Li, Grouped variable selection in high-
dimensional partially linear additive
Cox model

Department of Mathematics

Correa, Alvaro, Bifurcation theory for
a class of second order differential
equations

Drube, Paul, TQFT diffeomorphism in-
variants and skein models

Hager, Amanda, Freeness of hyperplane
arrangement bundles and local homol-
ogy of arrangement complements

Hager, William, Critical knots for min-
imum distance energy and comple-
mentary domains of arrangements of
hypersurfaces

Lai, Mijia, Fully nonlinear flows and
Hessian equations on compact Kähler
manifolds

Mbirika, Abukuse, Analysis of symmetric
function ideals: Towards a combinato-
rial description of the cohomology ring
of Hessenberg varieties

McDougall, Adam, Relating Khovanov
homology to a diagramless homology

McKinney, Colin, Conjugate diameters:
Apollonius of Perga and Eutocius of
Ascalon

Meyer, Jonas, Noncommutative Hardy
algebras, multipliers, and quotients

Tian, Feng, On commutativity of un-
bounded operators in Hilbert space

Um, Ko Woon, Elliptic equations with
singular BMO coefficients in Reifenberg
domains

Velez Marulanda, Jose, Universal defor-
mation rings of modules over self-
injective algebras

Yoo, Seonguk, Extremal sextic truncated
moment problems

Department of Statistics and

Actuarial Science

Zhang, Tianyang, Partly parametric gen-
eralized additive model

KANSAS
Kansas State University (8)

Department of Mathematics

Bhandari, Mukta, Inequalities associated
to Riesz potentials and non-doubling
measures

Indratno, Sapto, Numerical methods for
solving linear ill-posed problems

Lyubinin, Anton, Modules and comodules
over nonarchimedean Hopf algebras

Manspeaker, Rachael, Using data mining
to differentiate instruction in college
algebra

Shrestha, Tej, A deformation of k-linear
monoidal category

Westmoreland, Shawn, Optical black holes
and solitons

Department of Statistics

Poulson, Robert, Treatment heterogeneity
and individual qualitative interaction

Tolos, Siti, Nonparametric tests to detect
relationship between variables in the
presence of heteroscedastic treatment
effects

University of Kansas (6)

Department of Mathematics

Demirkaya, Aslihan, Long-time behavior
and the stability of special solutions of
nonlinear partial differential equations

Humpert, Brandon, Polynomials associ-
ated with graph colorings and orienta-
tions

McNeill, Daniel, Properties of H-sets,
Katetov spaces, and H-closed exten-
sions with countable remainder

Song, Xiaoming, Backward stochastic dif-
ferential equations and stochastic dif-
ferential equations driven by fractional
Brownian motion and their numerical
solutions

Ward, Erika, New estimates in harmonic
analysis for mixed Lebesgue spaces

Zachariou, Yiannis, Identification and
adaptive control methods for some
stochastic systems

Wichita State University (2)

Department of Mathematics and

Statistics

Aralumallige Subbarayappa, Deepak, Sta-
bility of continuation, numerical ex-
periments and obstacle problems in
acoustic and electromagnetic scattering

Kim, Nanhee, Carleman estimates for the
general second order operators and
applications to inverse problems

KENTUCKY
University of Kentucky (8)

Department of Mathematics

Clark, Eric, Combinatorial aspects of
excedances and the Fröbenius complex

Dibyajyoti, Deb, Diagonal forms and the
rationality of the Poincaré series

Steil, Laura, Isometry classes of quadratic
forms defined over p-adic rings

Taylor, Justin, Convergence of eigenval-
ues for elliptic systems on domains
with thin tubes and the Green function
for the mixed problem

Wells, Daniel, General flips and the cd-
index

Zeckner, Matthew, Topological and com-
binatorial properties of neighborhood
and chessboard complexes
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Department of Statistics

Hu, Yanling, Some contributions to
the censored empirical likelihood with
hazard-type constraints

Xu, Liou, Markov transition models with
death as a competing event

University of Louisville (3)

Department of Mathematics

Lorenz, Douglas, Marginal nonparametric
inference for waiting times in multi-
stage models: Hypothesis testing and
regression

Tang, Guoxin, Data mining and analysis
of lung cancer data

Wang, Xiao, Statistical analysis of data
mining of medical patients with dia-
betes

LOUISIANA
Louisiana State
University, Baton
Rouge (9)

Department of Mathematics

Barnard, Richard, Hamilton-Jacobi the-
ory for optimal control problems on
stratified domains

Childers, Leah, Subgroups of the Torelli
group

Cohen, Moshe, Dimer models for knot
polynomials

Cui, Jintao, Miltigrid methods for Max-
well’s equations

Culbertson, Jared, Perverse Poisson
sheaves on the nilpotent cone

Jimenez, Silvia, Homogenization of non-
linear partial differential equations

Li, Qingxia, Optimal control and nonlin-
ear programming

Tripathi, Girja, Orthogonal Grassman-
nians and Hermitian K-theory in A1-
homotopy theory of schemes

Zemlyanova, Anna, Method of Riemann
surfaces in modeling of cavitating flow

Tulane University (6)

Department of Biostatistics and

Bioinformatics

Dornelles, Adriana, Built environment
and obesity risk factors: Do where you
live, work and commute influence your
weight status? A spatial analysis of
elementary school personnel in New
Orleans, LA

Sidell, Margo, A comparison of analysis
for two group small samples with a
large number of measures

Zhou, Yi, Marginal regression analysis of
longitudinal data with time-dependent
covariates: Extended quadratic infer-
ence function and extended adaptive
estimating equations

Department of Mathematics

Corbin, Patrick, Tangential stabilization
of spherical spaceforms

Feng, Johnny, Domain theoretic struc-
tures in quantum information theory

Lukens, Sarah, Using Lagrangian methods
to analyze flow structures in biological
fluid dynamics

University of Louisiana at
Lafayette (4)

Department of Mathematics

Chowdhury, Abhinandan, Modeling the
microstructure of the temperature field
and the effective properties of heat con-
duction through polydisperse spherical
suspensions

Dong, Zhihua, Global solvability and
blow-up for parabolic equations with
nonlinear memory

Lian, Xiaodong, Tolerance intervals for
linear models

Vakarietis, Anne, Preserving properties in
extensions to rings with identity

MARYLAND
Johns Hopkins
University (13)

Department of Applied Mathematics

and Statistics

Arrate Donoso, Luis Felipe, Evolution
equations on the group of diffeomor-
phisms with applications in computa-
tional anatomy

Cardinal-Stakenas, Adam, Choosing a
dissimilarity representation for classifi-
cation

Ma, Zhiliang, Disparate information fu-
sion in the dissimilarity framework

Yang, Ting, The effect of model misspec-
ification on semi-supervised classifica-
tion

Department of Biostatistics

Boca, Simina, Interpretable set analysis
for high-dimensional data

Carone, Marco, Statistical analysis of
cross-sectional survival data with appli-
cations to the study of dementia

Hedlin, Haley, Statistical methods for
inter-subject analysis of neuroscience
data

Swihart, Bruce, From individuals to pop-
ulations: Application and insights con-
cerning the generalized linear mixed
model

Department of Mathematics

Cutrone, Joseph, Symmetric Sarkisov
links of Fano threefolds

Limarzi, Michael, On a cohomological
study of Heisenberg groups over the
ring of algebraic integers

Lin, Longzhi, On the existence of closed
geodesics and uniqueness of weakly
harmonic maps

Marshburn, Nicholas, Smooth weak Fano
threefolds

Yu, Xin, Strichartz estimates and Strauss
conjecture on various settings

University of Maryland,
Baltimore County (8)

Department of Mathematics and

Statistics

Alexanderian, Alen, Random composite
media: Homogenization, modeling, sim-
ulation and material symmetry

Cipcigan, Ioana, Efficient leaping meth-
ods for stochastic chemical systems

Huang, Hui, Testing equality of latent
functional features across groups

Petra, Hoemi, Mathematical modeling,
analysis, and simulation of trace gas
sensors

Sharma, Gaurav, Higher order asymp-
totics: Applications to mixed models
and bioassay

Stanwyck, Elizabeth, A statistical analysis
of the effect of ambient air pollution on
children’s health

Su, Ziqiu, Center-based clustering with
divergence

Xu, Dihua, Statistical issues in meta-
analysis

University of Maryland,
College Park (24)

Department of Mathematics

Au-Yeung, Enrico, Balayage of Fourier
transforms and the theory of frames

Chuysurichay, Sompong, Positive rational
strong shift equivalence and the map-
ping class group of a shift of finite
type

Clifford, Edward, Combinatorics of K-
theoretic jeu de taquin

Flake, Justin, The multiplicative Zak
transform, dimension reduction, and
wavelet analysis of LIDAR data

Galante, Joseph, Cometary escape in the
restricted circular planar three body
problem

Glover, Charles, Computationally, tractable
stochastic integer programming models
for air traffic flow management

Gonzalez-Tokman, Cecilia, Quantitative
aspects of the stability of some dynam-
ical systems

Guingona, Vincent, On definability of
types in dependent theories

Gulczynski, Damon, Integer programming-
based heuristics for vehicle routing
problems

Halevy, Avner, Extensions of Laplacian
eigenmaps for manifold learning

Herring, William, Prioritizing patients:
Stochastic dynamic programming for
surgery scheduling and mass casualty
incident triage

Li, Ziliang, Minimum disparity estimator
for continuous time stochastic volatility
models
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Ma, Huaqiang, Estimation of expected
returns, time consistency of a stock
return model, and their applications to
portfolio selection

McGoff, Kevin, Orders of accumulation of
entropy and random subshifts of finite
type

McLaughlin, Elizabeth, Equivariant Gi-
ambelli formulae for Grassmannians

Mendez-Diez, Stefan, K-theoretic aspects
of string theory dualities

Penny, Stephen, Data assimilation of the
global ocean

Ray-Dulany, Walter, Base change for the
Iwahori-Hecke algebra of GL2

Strawn, Nathaniel, Geometric structures
and optimization on spaces of finite
frames

Subramanian, Poorani, Detecting and
correcting errors in genome assemblies

Sur, Ritaja, Statistical analysis of eye
gaze data

Tang, Min, Goodness-of-fit tests for gen-
eralized linear models

Tanis, James, Quantitative equidistribu-
tion of horocycle maps

Tomasetti, Cristian, Mathematical model-
ing of drug resistance and cancer stem
cells dynamics

MASSACHUSETTS
Boston University (4)

Department of Mathematics and

Statistics

Hedinsson, Baldur, Inhibitory cell interac-
tions

Kim, Myoungil, Projectivity and Selmer
groups in the non-ordinary case

Veillette, Mark, Study of Gaussian pro-
cesses, Lévy processes and infinitely
divisible distributions

Yang, Shu, Analysis of network type data
using statistical methods

Boston University School
of Public Health (5)

Department of Biostatistics

Isakov, Leah, Analysis of clinical trials
with delayed treatment effects

Manning, Alisa, Statistical advances in
gene by gene interaction and gene by
environment interaction in the era of
genome-wide association studies

Pedley, Alison, Applying survival analysis
techniques to interim analysis and
sample size reassessment of clinical
trials with a dichotomous endpoint

Peloso, Gina, Population structure in ge-
netic association studies: Genetic prin-
cipal component adjustment and the
use of family data

Solovieff, Nadia, Clustering by genetic
ancestry using genome-wide single nu-
cleotide polymorphisms and incorpo-
rating genetic ancestry into genetic risk
prediction models

Brandeis University (1)

Department of Mathematics

Kim, Jong Hyun, Hadamard products,
lattice paths and skew tableaux

Harvard University (11)

Department of Mathematics

Chen, Po-Ning, Quasi-local energy in
general relativity

Chuan, Ming-Tao, Existence of Hermitian-
Yang-Mills metrics under conifold tran-
sitions

Goldring, Wushi, Galois representations
associated to holomorphic limits of
discrete series

Kane, Daniel, On elliptic curves, the ABC
conjecture, and polynomial threshold
functions

Li, Si, Calabi-Yau geometry and higher
genus mirror symmetry

Panova, Greta, Combinatorial applica-
tions of symmetric function theory to
certain classes of permutations and
truncated tableaux

Reich, Ryan, Twisted geometric Satake
equivalence via gerbes on the factoriz-
able Grassmannian

Roe, David, The local Langlands corre-
spondence for tamely ramified groups

Song, Ruifang, The Pickard-Fuchs sys-
tems of Calabi-Yau complete intersec-
tions in homogeneous spaces

Tsai, Chung-Jun, Asymptotic spectral
flow for Dirac operators of disjoint
Dehn twists

Wilcox, Steward, Representations of the
rational Cherednik algebra

Harvard University,
School of Public Health (9)

Department of Biostatistics

Austin, Matthew, Statistical methodology
for failure time data in the presence of
truncation

Ayyagari, Rajeev, Applications of in-
fluence functions to semiparametric
regression models

Finucane, Mariel, Bayesian methods for
global health monitoring

Izu, Alane, Bayesian methods for mod-
eling branching tree processes with
application to drug resistant tuberculo-
sis

Lipman, Peter, Novel methodologies in
statistical genetics for the discovery of
causal variants

Noubary, Farzad, Statistical methods for
evaluating novel CD4 enumeration tech-
nologies

Ogburn, Elizabeth, Causal methods for
instrumental variables and misclassifi-
cation

Stock, Shannon, Exploratory methods for
longitudinal data measured with error

Whitney, Melissa, Accounting for uncer-
tainty in environmental health risk
assessment

Massachusetts Institute
of Technology (34)

Department of Mathematics

An, Junkyu, Combinatorial enumeration
of weighted Catalan numbers

Andrade, Ricardo, From manifolds to
invariants of En-algebras

Balakrishnan, Jennifer, Coleman inte-
gration for hyperelliptic curves: Algo-
rithms and applications

Bidkhori, Hoda, Classification and enu-
meration of special classes of posets
and polytopes

Brown, Tova, Bordered Heegaard Floer
homology and four-manifolds with cor-
ners

Buchak, Peter, Flow-induced oscillation
of flexible bodies

Chen, Linan, Applications of probability
to partial differential equations and
infinite dimensional analysis

Chindelevitch, Leonid, Extracting infor-
mation from biological networks

Croitoru, Dorian, Mixed volumes of hy-
persimplices, root systems and shifted
Young tableaux

Desjardins, Craig, Monomization of power
ideals and parking functions

Dodd, Christopher, Equivariant coherent
sheaves, Soergel bimodules, and cate-
gorification of affine Hecke algebras

Harris, Benjamin, Fourier transforms of
nilpotent orbits, limit formulas for
reductive Lie groups, and wave front
cycles of tempered representations

Jordan, David, Quantization of multi-
plicative quiver varieties and actions of
higher genus braid groups

Lennon, Catherine, Arithmetic and ana-
lytic properties of finite field hypergeo-
metric functions

Lu, Wenxuan, Instanton correction, wall
crossing and mirror symmetry of
Hitchin’s moduli spaces

Ma, Xiaoguang, On trigonometric and
elliptic Cherednik algebras

Manapat, Michael, Critical phenomena in
evolutionary dynamics

Mares, Bernard, Some analytic aspects of
Vafa-Witten twisted N = 4 supersym-
metric Yang-Mills theory

Mukamel, Ronen, Orbifold points on
Teichmüller curves and Jacobians with
complex multiplication

Nguyen, Timothy, The Seiberg-Witten
equations on manifolds with bound-
ary

Pascaleff, James T., Floer cohomology in
the mirror of the projective plane and a
binodal cubic curve

Rozenblyum, Nikita, Connections on con-
formal blocks

Schnall-Levin, Michael, RNA: Algorithms,
evolution and design

Shin, Jinwoo, Efficient distributed medium
access algorithm

Sivek, Steven, Bordered Legendrian knots
and sutured Legendrian invariants
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Slavov, Kaloyan, The moduli space of
hypersurfaces whose singular locus has
high dimension

Sohinger, Vedran, Bounds on the growth
of high Sobolev norms of solutions to
nonlinear Schrödinger equations

Soto, Jose, Contributions on secretary
problems, independent sets of rectan-
gles and related problems

Stoica, Emanuel, Unitary representations
of rational Cherednik algebras and
Hecke algebras

Tabony, Sawyer, Deformations of charac-
ters, metaplectic Whittaker functions,
and the Yang-Baxter equations

Varia, Mayank, Studies in program ob-
fuscation

Wang, Lu, Self-shrinkers of mean curva-
ture flow and harmonic map heat flow
with rough boundary data

Wong, Yee Lok, High-performance com-
puting with PetaBricks and Julia

Yoo, Hwanchul, Combinatorics in Schu-
bert varieties and Specht modules

Northeastern
University (1)

Department of Mathematics

Mixer, Mark, Transitivity of graphs asso-
ciated with highly symmetric polytopes

Tufts University (3)

Department of Mathematics

Brown, Aaron, Rigid measures on the
torus

Goldstein, Ellen, Nilpotent orbits in the
symplectic and orthogonal groups

Kobayashi, Kei, Time-changed stochas-
tic processes and associated fractional
order partial differential equations

University of
Massachusetts,
Amherst (5)

Department of Mathematics and

Statistics

Boland, Patrick, Geometry of Satake and
toroidal compactifications

Chen, Geng, Strong wave interactions,
exact solutions and formation of sin-
gularities for the compressible Euler
equations

Gagnon, Jacob, A hierarchical spherical
radial quadrature algorithm for multi-
level GLMMS, GSMMS, and gene pathway
analysis

Wang, Chenyu, Double-well potentials in
Bose-Einstein condensates

Department of Public Health

Zhang, Ruitao, Developing best linear
unbiased estimator in finite population
accounting for measurement error due
to interviewer

Worcester Polytechnic
Institute (1)

Department of Mathematical

Sciences

Evans, Emily, Extension operators and
finite elements for fractal boundary
value problems

MICHIGAN
Central Michigan
University (4)

Department of Mathematics

Al-Rawashdeh, Waleed, Weighted compo-
sition operators on weighted Hardy and
Bergman spaces

Almohalwas, Akram, Nonparametric clas-
sification techniques applied to gene
expression data

AlQudah, Mohammad, The local Lips-
chitz constant in vector valued approx-
imation

Franze, Craig, A lower bound sieve
method with applications

Michigan State
University (15)

Department of Mathematics

Bond, Matthew, Combinatorial and Fourier
analytic L2 methods for Buffon’s needle
problem

Chen, Duan, Multiscale modeling and
computation of nano-electronic transis-
tors and transmembrane proton chan-
nels

Choi, Kwangho, Long-time convergence
of harmonic map heat flows from
surfaces into Riemannian manifolds

Cooper, Andrew, Mean curvature flow in
high codimension

Efe, Baris, Calabi-Yau submanifolds of
Joyce manifolds of the first kind

Morton, Maureen, Integral deferred cor-
rection methods for scientific comput-
ing

O’Toole, Matthew, Models of axonal elon-
gation and transport

Sunukjian, Nathan, Group actions, cobor-
disms, and other aspects of 4-manifold
topology through the eyes of Floer
homology

Xiong, Tingyao, Construction of binary
sequences of even length with high
asymptotic merit factor

Yildiz, Izzet, Topological entropy of the
Lozi family

Department of Statistics and

Probability

Bhan, Chandni, Asymptotic properties of
spot rate models and their control

Li, Gengxin, Variance components model
in mapping imprinted genes: Statistical
theory and applications

Ren, Hao, Some new models for small
area estimation

Song, Qiongxia, Application of simulta-
neous confidence bands in statistical
inference for heteroscedastic, high di-
mensional and functional data

Tang, Xiaoqin, Modeling hospital length
of stay and cost with heterogeneity

Michigan Technological
University (1)

Department of Mathematical

Sciences

Niu, Adan, Statistical methods for identi-
fying gene-gene interactions

University of Michigan (29)

Department of Mathematics

Block, Florian, Plane curves, node polyno-
mials, and floor diagrams

Boateng, Henry, Dynamic simulations
Fei, Jiarui, General presentations of alge-

bras
Ferguson, Timothy, External problems in

Bergman spaces
Jennings, Brian, Generalized Lagrangian

states and their propagation in Barg-
mann space

Jia, Johnson, The arithmetic of the
Yoshida lift

Jurgelewicz, Brian, McKay’s correspon-
dence for Klein’s quartic curve

Krawitz, Marc, FJRW rings and Landau-
Ginzburg mirror symmetry

Kublik, Catherine, Topics in PDE-based
image processing

Lozoveanu, Victor, Invariants in algebraic
geometry

Mangahas, Johanna, A recipe for short-
word pseudo-anosovs, and more

Ohsawa, Tomoki, Nonholonomic and dis-
crete Hamilton-Jacobi theory

Ormsby, Kyle, Computations in stable
motivic homotopy theory

Ramirez, Felipe, Smooth cocycles over
homogeneous dynamical systems

Rupprecht, Nicholas, Effective correspon-
dents to cardinal characteristics in
Cichon’s diagram

Serrano, Luis, Non-commutative Schur
P -functions and the shifted plactic
monoid

Sun, Xinyun, CM lifting of Albelian vari-
eties

Talaska, Kelli, Positivity in real Grass-
mannians: Combinatorial formulas

Wang, Lei, Radial basis functions and
vortex methods and their application to
vortex dynamics on a rotating sphere

Wyman, Brian, Polynomial decomposi-
tion over rings

Xu, Zhengjie, Asymptotic analysis and
numerical analysis of the Benjamin-
Ono equation

Young, Hsu-Wen, Components of alge-
braic sets of commuting and nearly-
commuting N-tuples of matrices

Zeager, Crystal, The Azukawa metric and
the pluricomplex Green function
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Department of Statistics

Bhadra, Anindya, Time series analysis
for nonlinear dynamical systems with
applications to modeling of infectious
diseases

Goldstick, Jason, Contributions to model-
ing the dynamic association structure
in longitudinal data sets

Laber, Eric, Adaptive confidence intervals
for non-smooth functionals

Qian, Min, Model selection and l1 pe-
nalization for individualized treatment
rules

Reiner, Robert, Parameter estimation in
several classes of non-Markovian ran-
dom processes defined by stochastic
differential equations

Shojiae, Ali, Estimation and inference
in high dimensional networks with
applications to biological systems

Wayne State University (5)

Department of Mathematics

Dassanayaka, Samarathunga, Methods
of variational analysis in pessimistic
bilevel programming

Kanyamee, Nairat, Spectral methods for
the Hamiltonian systems

Kong, Xianfen, Genus 0,1,2 actions of
some almost simple groups of Lie
rank 2

Nguyen, Son Luu, Asymptotic properties
of Markov modulated sequences with
fast and slow time scales

Nguyen Thi, Yen Nhi, Variational analysis
in parametric optimization

Western Michigan
University (3)

Department of Mathematics

Bickle, Allan, The K-cores of a graph
Jones, Ryan, Modular and graceful edge

colorings
Kolasinski, Kyle, Hamiltonicity and con-

nectivity in distance-colored graphs

MINNESOTA
University of
Minnesota-Twin Cities (24)

Division of Biostatistics, School of

Public Health

Hobbs, Brian, Bayesian hierarchical mod-
eling for adaptive incorporation of
historical information in clinical trials

Salkowski, Nicholas, Approaches to han-
dling time-varying covariates in survival
models

School of Mathematics

DeCelles, Amy, Automorphic partial dif-
ferential equations and spectral theory
with applications to number theory

Huang, Hsin-Yuan, Variational methods
and the orbits with collisions in the
N-body problem

Lam, King Yeung, A semilinear equation
with large advection in population
dynamics

Lei, Zhang, Automorphic forms on cer-
tain affine symmetric spaces

Luo, Chong, Modeling, analysis and nu-
merical simulation of liquid crystal
elastomer

Micek, Catherine, Volume transitions in
gels with biomedical applications: Me-
chanics and electrodiffusion

Orozco Rodriguez, Jose, Regularization
methods for inverse problems

Rusin, Walter, On solutions to Navier-
Stokes equations in critical spaces

Taipale, Kaisa, Quantum cohomologies
and the abelian-nonabelian correspon-
dence

Tsai, Ya-Lun, Real root counting for
parametric polynomial systems and
applications

Widiasih, Esther, Dynamics of a discrete
time energy balance model with ice
albedo feedback

Yu, Hao, Topological field theory and
quantum master equation in two di-
mensions

Zhang, Weiyi, Symplectic geometry and
its connection with complex geometry

Zhou, Fanhuan, Design of progressive
additional lens with wavefront tracing
method

School of Statistics

Chen, Xin, Coordinate independent sparse
sufficient dimension reduction and vari-
able selection

Choi, Jang Hoon, A penalized maximum
likelihood to sparse factor analysis

Holland, Mark, A nonparametric change
point model for multivariate phase-II
statistical process control

Lee, Kuo-Jung, Application of the spatial
Bayesian variable selection to fMRI
time-series data

Liu, Wei, Some charting methodologies in
multivariate statistical process control

Liu, Wei, Distinguishing between para-
metric and nonparametric regression
scenarios with a consistent model se-
lection procedure

Okabayashi, Saisuke, Parameter estima-
tion in social network models

Wei, Xiaoqiao, Robust adaptive regression
by mixing with model screening

MISSISSIPPI
University of
Mississippi (3)

Department of Mathematics

Gray, Adam, Clones and arcs in matroids
and projective spaces

Lewis, Torina, On circuit sizes in bicircu-
lar matroids

Shook, James, Hamilton cycles, paths and
centers of chordal graphs

University of Southern
Mississippi (1)

Department of Mathematics

Yao, Guangming, Local radial basis func-
tion methods for solving partial differ-
ential equations

MISSOURI
St. Louis University (1)

Department of Mathematics and

Computer Science

Bussman, Christine, Commutator con-
ditions in normal closures of Engel
groups

University of
Missouri-Columbia (11)

Department of Mathematics

Covert, David, Geometric combinations
in discrete settings

Das, Mita, Derivatives of the Evans func-
tion and (modified) Fredholm determi-
nants for first order systems

Hulsizer, Heidi, Minimal resolutions for
a class of Gorenstein determinantal
ideals

Jaye, Benjamin, Nonlinear equations with
natural growth terms

Marzullo, Adriano, On the periodicity of
the first Betti number of the semigroup
rings under translations

Murphy, Ryan, A transition matrix for
two bases of the integral cohomology
of the Hilbert scheme of points in the
projective plane

Nevans, Christopher, On the theory of
integer sequences

Senger, Steven, Explorations of the Erdős-
Falconer distance problem and related
applications

Department of Statistics

Gao, Xiaoming, Bayesian spatial models
for adjusting nonresponse in small area
estimation

Li, Ni, Semiparametric transformation
models for panel count data

Zhang, Xinyan, Regression analysis of
clustered interval-censored failure time
data with informative cluster size

Washington University (7)

Department of Mathematics

Cook, Scott, Markov chains derived from
Lagrangian mechanical systems

Deutsch, Michael, Equivariant deforma-
tions of horospherical surfaces

Huang, Xiao, Using Dirichlet process
priors for Bayesian mixture clustering

Li, Qing, On Bayesian regression regular-
ization methods

Min, Baili, The boundary behavior of
holomorphic functions

Womack, Andrew, Predictive alternatives
in Bayesian model selection
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Preston M. Green Department of

Electricial and System Engineering

Ruths, Justin, Optimal control of inhomo-
geneous ensembles

MONTANA
Montana State
University (2)

Department of Mathematical

Sciences

Mathison, Heather, Implementing profes-
sional development: A case study of
mathematics teachers using inquiry in
the classroom content

Olimb, Carl, The branch locus for two
dimensional tiling spaces

University of Montana -
Missoula (5)

Department of Mathematical

Sciences

Gilliam, Michael, The Szegö kernel for
non-pseudoconvex domains in C

2

Haverhals, Nicolas, Student’s develop-
ment in proof: A longitudinal study

Plessas, Demitri, The categories of graphs
Rafferty, Liam,D-colorable digraphs with

large girth
Roscoe, Matt, Informal mathematics ac-

tivities and the beliefs of elementary
teacher candidates

NEBRASKA
University of
Nebraska-Lincoln (19)

Department of Mathematics

Ahrendt, Christopher, Properties of the
generalized Laplace transform and
transport partial dynamic equation on
time scales

Axvig, Nathan, Applications of linear
programming to coding theory

Burke, Jesse, Cohomology of modules
over complete intersection rings

Celikbas, Olgur, Vanishing of Ext and Tor
over complete intersections

DeVries, Justin, On the rank of multi-
graded differential modules

Fey, Kyle, On Morrey spaces in the
calculus of variations

Grilliette, William, Formalizing categorical
and algebraic constructions in operator
theory

Holm, Michael, Discrete fractional calcu-
lus: Development and application

Leamer, Micah, Homology of Artinian
modules over commutative Noetherian
rings

Lynch, Laura, Annihilators of local coho-
mology modules

McCune, David, Groups and semigroups
generated by automata

McDonnell, Lori, Hilbert-Samuel and
Hilbert-Kunz functions of zero-dimen-
sional ideals

Ray, Andrew, Extremal trees and recon-
struction

Saccon, Silvia, One-dimensional local
rings of infinite Cohen-Macaulay type

Seacrest, Tyler, Packings and realizations
of degree sequences with specified
substructures

Wilstein, Zahava, Global well-posedness
of a nonlinear wave equation with
p-Laplacian damping

Department of Statistics

Green, Jennifer, Estimating teacher ef-
fects using value-added models

Liedtke, Megan, A comparison of spatial
prediction techniques using both hard
and soft data

Quinlan, Michelle, On issues in the es-
timation of quantiles in the presence
of random effects with applications to
shelf life estimation

NEVADA
University of Nevada, Las
Vegas (2)

Department of Mathematical

Sciences

Elander, Valjean, Mathematical modeling
of metamaterials

Holmes, Anthony, A front-fixing finite
element method for the valuation of
American options

NEW HAMPSHIRE
Dartmouth College (6)

Department of Mathematics

Barghi, Amir, Firefighting on geometric
graphs

Corduan, Jared, Coloring posets and
reverse mathematics

Petrics, Gregory, Roto-translation space
and the visual cortex

Rinker, Paige, A Mallows model for
Coxeter groups and buildings

Rueckriemen, Ralf, The Bloch spectrum
of a quantum graph

Trevino, Enrique, Numerically explicit
estimates for character sums

University of New
Hampshire (5)

Department of Mathematics and

Statistics

Abel, Todd, The impact of a mathemat-
ics research experience on teachers’
conceptions of student learning

Baccaglini-Frank, Anna, Conjecturing in
dynamic geometry: A model for conjec-
ture-generation through maintaining
dragging

Brazas, Jeremy, Homotopy mapping
spaces

Generazzo, Susan, Proof and reasoning
in an inquiry-based class: The impact
of classroom discourse

Yuan, Chengwei, Methods and models
for computationally efficient analysis
of large spatial and spatio-temporal
data

NEW JERSEY
New Jersey Institute of
Technology (11)

Department of Mathematical

Sciences

Agrawal, Shuchi, Uniform heating of
thin ceramic slabs in a multimode
microwave cavity

Banerjee, Rudrani, Some contributions
to modeling usage sensitive warranty
servicing strategies and their analyses

Causley, Matthew, Asymptotic and nu-
merical analysis of time-dependent
wave propagation in dispersive di-
electric media that exhibit fractional
relaxation

Huang, XinXian, Using feed-forward net-
works to infer the activity of feedback
neuronal networks

Malej, Matt, Numerical and asymptotic
modeling of evolving nonlinear ocean
surface wave fields

Wrobel, Jacek, High-order adaptive meth-
ods for computing invariant manifolds
of maps

Wu, Hui, Pattern formation in oscillatory
systems

Xu, Kuan, Computational methods for
two-phase flow with soluble surfactant

Yu, Lianzhe, Markovian and stochastic
differential equation based approaches
to computer virus propagation dy-
namics and some modes for survival
distributions

Zhang, Peixin, Confidence bands for sur-
vival functions under semiparametric
random censorship models

Zhou, Qiyi, A numerical study on the
propagation and interaction of strongly
nonlinear solitary waves

Princeton University (21)

Department of Mathematics

Bamier, Richard, Stability of Einstein
metrics of negative curvature

Cellarosi, Francesco, Limit theorems for
theta sums via renormalization and
homogeneous dynamics

Doig, Margaret, Spherical Seifert fibered
spaces, Heegaard Floer homology, and
knot surgeries

Fradkin, Alexandra, Forbidden structures
and algorithms in graphs and digraphs

Fuchs, Elena, Arithmetic properties of
Apollonian circle packings
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Hein, Hans-Joachim, On gravitational in-
stantons

Horine, Thomas, A new construction for
the first Janko group

Israel, Arie, A bounded linear extension
operator for L2,p(R2)

Kitagawa, Jun, Two regularity problems
in optimal transportation

Sáenz, Ricardo, Marcinkiewicz multipli-
ers in products of Heisenberg groups

Setayesh, Iman, Relative Hilbert scheme
of points

Tsimerman, Jacob, Towards an uncondi-
tional Andre-Oort conjecture

Varju, Peter Pal, Random walks and
spectral gaps in linear groups

Wang, Yi, On some geometric inequalities
and applications

Wang, Zhiren, On higher rank commuta-
tive actions by toral automorphisms

Whitman, Phillip, Uniqueness theorems
for linear wave equations

Wu, Hau-Tieng, Adaptive analysis of
complex datasets

Program in Applied Computational

Mathematics

Dominy, Jason, The mathematical struc-
ture of quantum control landscapes

Hung, Linda, Orbital-free density func-
tional theory at the nanoscale and
beyond: Algorithms and applications

Thakur, Gaurav, Three analytic problems
in signal sampling and reconstruction
theory

Xiu, Dacheng, Essays in financial econo-
metrics

Rutgers University (12)

Department of Mathematics

Baxter, Andrew, Algorithms for permuta-
tion statistics

Bouch, Gabriel, Complex-time singularity
and locality estimates for quantum
lattice systems

Hogan, Emilie, Experimental mathematics
applied to the study of non-linear
recurrences

Nan, Li, Controlled geometry via volumes
on Alexandrov spaces

Tran, Linh, Random matrices and random
boxes

Wang, Jin, Semimartingales, Markov pro-
cesses and their applications in mathe-
matical finance

Young, Brent, Studies of the relativistic
Vlasov-Poisson system

Yuan, Yuan, Problems on the geometric
function theory in several complex
variables and complex geometry

Department of Statistics and

Biostatistics

Chen, Kou-mei, Admissibility and con-
sistency for multiple comparison prob-
lems with dependent variables

Chen, Shuhao, On order identification of
time series models and its applications

Cherkas, Yauheniya, Classification and
multiple testing for microarray data

Hsu, Tzu-Lin, Comparative Poisson trials
for comparing multiple new treatments
to the control

Stevens Institute of
Technology (2)

Department of Mathematical

Sciences

Martinez, Maria, Stochastic optimization
problems with constraints on distribu-
tion functions

Yatauro, Michael, Relationships between
various graph parameters and best
monotone degree theorems

NEW MEXICO
New Mexico State
University, Las Cruces (2)

Department of Mathematical

Sciences

Beccar-Varela, Maria P., Stochastic differ-
ential equations and Lévy models with
applications

Kengni Ncheuguim, Emmanuel, Option
pricing with transaction costs and sto-
chastic volatility

University of New
Mexico (6)

Department of Mathematics and

Statistics

Chung, Dae-Won, Commutators and dy-
adic paraproducts on weighted Lebesgue
spaces

Espinoza Hidalgo, Flor, Analysis of the
organization and dynamics of proteins
on cell membranes

Nosedal-Sanchez, Alvaro, Adaptive weight-
ing for flexible estimation in nonpara-
metric regression models

Pati, Justin, Contact homology of toric
contact manifolds of Reeb type

Qiu, Yan, Analysis of nonlinear Black
Scholes models

Warr, Richard, Generalizations of the
statistical flowgraph model framework

NEW YORK
Binghamton University,
State University of New
York (5)

Department of Mathematical

Sciences

Hsu, Yuting, Statistical analysis of firm
interdependence using duration data

Kucinski, Gina, Duality for the algebra of
conditional logic

Lewis, Dandrielle, Containment of sub-
groups in a direct product of groups

Thomas, Viji, The box-tensor product: A
generalization of the nonabelian tensor
product

Xiao, Xiao, Invariants of F -crystals

Columbia University (22)

Department of Biostatistics

Li, Zhigang, Power under local alterna-
tives for generalized estimating equa-
tions with applications to sibling stud-
ies

Liu, Rui, Multiple testing procedures
to identify the therapeutic window in
phase I/II clinical trials

Peljto, Anna, The familial aggregation of
epilepsy

Department of Mathematics

Bloom, Jonathan, Monopole Floer homol-
ogy, link surgery, and odd Khovanov
homology

Brichard, Joelle, On using graphical cal-
culi: Centers, zeroth Hochschild ho-
mology and possible compositions of
induction and restriction functors in
various diagrammatical algebras

Elias, Benjamin, Soergel diagrammatics
for dihedral groups

Gilmore, Allison, Knot Floer homology
and categorification

Lee, Min, Approximate converse theorem
Levy, Alon, Moduli spaces of dynamical

systems on PN

Lu, Qing, Bounds for the spectral mean
value of central values of L-functions

Piechnik, Lindsay, Lattice subdivisions
and tropical matroids featuring prod-
ucts of simplices

Wu, Chenyan, F -virtual Abelian varieties
of GL2-type and Rallis inner product
formula

Zarev, Rumen, Bordered sutured Floer
homology

Department of Statistics

Fellouris, Georgios, Decentralized sequen-
tial decision making with asynchronous
communication

Huang, Chia-Hui, Semiparametric sto-
chastic modeling for epidemic data

Li, Qinghua, Two approaches to non-
zero-sum stochastic differential games
of control and stopping

McCormick, Tyler, Statistical methods for
indirectly observed network data

Moussa, Amal, Contagion and systemic
risk in financial networks

Ruf, Johannes, Optimal trading strategies
under arbitrage

Wu, Xiaoru, Some nonparametric meth-
ods for clinical trials and high dimen-
sional data

Yau, Chun Yip, Change-point and infer-
ence problems in time series

Zhou, Shouhao, Bayesian model selection
in terms of Kullback-Leibler discrep-
ancy

Doctoral Degrees Conferred
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Cornell University (19)

Center for Applied Mathematics

Can, Sami, Some convergence results
on stable infinite moving average pro-
cesses and stable self-similar processes

Marvel, Seth, Simple mathematical mod-
els of social behavior

Nguyen, Thanh, Revenue in resource
allocation games and applications

Department of Mathematics

Bailesteanu, Mihai, The heat equation
under the Ricci flow

Cameron, Andrew, Estimates for solu-
tions of elliptical partial differential
equations with explicit constants and
aspects of the finite element method
for second-order equations

Goldberg, Timothy, Hamiltonian actions
in integral Kähler and generalized com-
plex geometry

Kolins, Samuel, F -vectors of subdivision
of balls

Leung, Ho Hon, K-theory of weight vari-
eties and divided difference operators
in equivariant K-theory

Lundell, Benjamin, Selmer groups and
ranks of Hecke rings

Muller, Gregory, The projective geometry
of differential operators

Noonan, Matthew, Geometric Backlund
transformations in homogeneous spaces

Palsson, Eyvindur, Lp estimates for a
singular integral operator motivated by
Calderón’s second commutator

Pulido Nino, Sergio, Financial markets
with short sales prohibition

Snider, Michelle, Affine patches of posi-
troid varieties and affine pipe dreams

Tasena, Santi, Heat kernel analysis on
weighted Dirichlet spaces

Department of Statistics

Clement, David, Estimating equation
methods for longitudinal and survival
data

Kormaksson, Matthias, Dynamic path
analysis and model based clustering
of microarray data

Li, Yingxing, Aspects of penalized splines
Schifano, Elizabeth, Topics in penalized

estimation

Graduate Center, City
University of New York (11)

PhD Program in Mathematics

Artamoshin, Sergei, Geometric interpre-
tation of the two-dimensional Poisson
kernel and its applications

Baishanski, Yelena, The geometry of
Gauss composition law

Blackman, Terrence, On the arithmetic
and geometry of quaternion algebras:
A spectral correspondence for Maass
waveforms

Gregory, Peter, Divisible goups in the
K-theory completion of SU (n)

Ljujic, Zeljka, Problems in additive num-
ber theory

McCarthy, Christopher, The Hilbert pro-
jective metric, multi-type branching
processes and mathematical biology: A
model of the evolution of resistance

Poirier, Katherine, String topology and a
compactification of the moduli space of
Riemann surfaces

Sanabria, Camilo, Geometrical aspects
of linear differential equations over
compact Riemann surfaces

Schanker, Jason, Weakly measurable car-
dinals and partial near-supercompact-
ness

Williams, Phillip, The minimal resultant
and the conductor for self maps on the
projective line

Zhang, Hongzhong, Drawdowns, drawups
and their applications

New York University,
Courant Institute (17)

Courant Institute of Mathematical

Sciences

Al Hajj Shehadeh, Hala, The evolution of
a crystal surface: Step ODEs, PDEs and
self-similarity

Auffinger, Antonio, Random matrices,
complexity of spin glasses and heavy
tailed processes

Atkins, Ethan, Numerical Coulomb prop-
agators for Green’s function Monte
Carlo

Faus Dias, Juliana, Interactions between
large scale atmospheric flows and moist
convection

Giladi, Ohad, Metric type and cotype in
Banach spaces

Holmes-Cerfon, Miranda, Stochastic mod-
els of internal waves and ocean mixing

Laliberté, Frédéric, A description of mid-
latitudes eddies within the moist isen-
tropic meridional circulation

Lee, Jong Ho, Domain decomposition
methods for Reissner-Mindlin plates
discretized with the Falk-Tu elements

Lee, Young Seok, Regularity of the free
boundary of American options

Li, Lin, The effect of market impact on
dynamic asset allocation strategies

Molino, Van, Approximation by quantized
sums

Perkins, Will, The Bohman-Frieze process
and the forgetfulness of balls and bins

Pusateri, Fabio, Some topics in hyperbolic
and dispersive PDE

Shen, Dian, Nonlinear, non-autonomous
auto-regressive analysis of time series

Simon, Steven, Equivalent and orthogonal
ham sandwich theorems

Suk, Andrew, Turan and Ramsey type
problems on geometric objects

Zhang, Qi, Equilibrium free energy calcu-
lations in nonequilibrium settings

Polytechnic Institute of
New York University (1)

Department of Mathematics

Puleri, Dorian, Elliptic Brunn-Minkowski
theory: Duality and applications

Rensselaer Polytechnic
Institute (9)

Department of Mathematical

Sciences

Analee, Miranda, Imaging moving ob-
jects in a multipath environment using
multiple sensors

Baydil, Banu, Parametrization of en-
hanced transport in meso-scale oceanic
turbulence through non-Gaussian sto-
chastic flow models

Kaczkowski, Stephen, Applications of
modal approximations to attenuation
properties in sandy-silty sediments

Metzler, Adam, High capability parabolic
equations for elastic media propagation

Moore, Gregory, Bilevel programming
algorithms for machine learning model
selection

Ozlem, Melih, A numerical study of shock
induced cavity collapse

Rogers, Lisa, Mathematical models of the
human sleep wake system

Sanchez, Oswaldo, Emergence of hierar-
chy in networks

Zheglova, Polina, Imaging quasivertical
geological faults with earthquake data

State University of New
York at Buffalo (6)

Department of Biostatistics

Tekwe, Carmen, Generalized multiple-
indicator, multiple-cause measurement
error models

Wang, Dongliang, Analytic bootstrap and
kernel based methods with applications

Department of Mathematics

Ahmed, Saleem, Behavior of a one-
dimensional flux-limited nonlinear dif-
fusion equation and finite speed of
propagation

Bell, Jocelyn, The uniform box product
problem

Isralowitz, Joshua, Size estimates of
Toeplitz and Hankel operators on the
Bergman and Fock space

Schneider, Gregory, On the classifica-
tion of Legendrian rational tangles via
characteristic foliations of compressing
discs

State University of New
York at Stony Brook (28)

Department of Applied Mathematics

and Statistics

Cai, Shengnan, Statistical models for SNP
detection

Chen, Paichuan, Extending Quandt-Ram-
sey modeling to survival analysis
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Fix, Brian, Front tracking and adaptive
mesh refinement

Gao, Yuxiang, A novel algebraic represen-
tation of the task mapping for speeding
up parallel computing

Huang, Chengrui, Power studies of
regression-based linkage methods for
selected sibpairs in the presence of
epistasis

Kim, Joon Dong, Algorithms for optimiz-
ing multiple routes through constrained
geometric domains

Lee, Kyewon, A multi-class classification
using ensembles of multinomial logistic
regression models

Lee, Minyoung, Power analysis of the like-
lihood ratio test for logistic regression
mixtures

Liu, Xingtao, Front tracking method and
application to multi phase fluid

Nieves-Gonzalez, Aniel, A multiscale mod-
el of the thick ascending limb

Powell, Reid, Analysis of supercomputers
and development of a novel network

Saint-Fleur, Rose, Testing the properties
of selection criteria: An application to
copy number polymorphism measure-
ments

Wu, Lingling, Simulation studies of hy-
drodynamic aspects of magneto-inertial
fusion and high order adaptive algo-
rithms for Maxwell equations

Wu, Yu Feng, Computational systems
analysis of deterministic pair rule
gene network and stochastic bicoid
morphogen gradient in Drosophila
melanogaster

Xu, Wenjie, Distribution of number of
rare variants appearing in cases but not
controls in genome-wide studies

Yang, Fenghsu, A novel algebraic rep-
resentation of the task mapping for
speeding up parallel computing

Yuan, Qilong, Application of the likeli-
hood ratio test allowing for error to
merge measured and imputed genotype
data in genetic association studies

Zhang, Jianping, Statistical modeling for
multiplex RNAi screening data analysis

Zhang, Xiaoxuan, Dynamic pricing and
power generation risk management in
smart grids

Zou, Jingyu, Geometric algorithms for
capacity estimation and routing in air
traffic management

Department of Mathematics

Benini, Anna, Non-recurrent dynamics in
the exponential family

di Cerbo, Luca, Aspects of the Seiberg-
Witten equations on manifolds with
cusps

Findley, Robert, Rational curves in a low
degree hypersurface of a Grassmannian
variety

Givao, Frederico Gira, Orbifold degener-
ation of conformally compact Einstein
metrics

Poole, Thomas, The local isometric em-
bedding problem for 3-dimensional Rie-
mannian manifolds with clearly vanish-
ing curvature

Rounds, Nathaniel, Local Poincaré duality
Solórzano, Pedro, Group norms and their

degeneration in the study of parallelism
Tian, Zhiyu, Symplectic geometry of

rationally connected threefolds

Syracuse University (5)

Department of Mathematics

Anitescu, Cosmin, On the convergence
and superconvergence of the general-
ized finite element methods

Olanoff, Dana, Mathematical knowledge
for teaching teachers: The case of
multiplication and division of fractions

Perkins, Tony, Potential theory on com-
pact sets

Purin, Marju, Complexity over finite-
dimensional algebras

Venouziou, Moises, Mixed problems with
layer potentials for harmonic and bi-
harmonic functions

University at Albany,
SUNY (4)

Department of Mathematics and

Statistics

Adamczak, William, The alcove path
model and tableaux

Atchison, Benjamin, Shift automorphisms
of finite outer order

Neville, Richard, On lower bounds of the
Chung-Diaconis-Graham random pro-
cess

Rowe, Niles, Some conditions determining
L(p,q) membership of trigonometric
series: Methods and applications

University of Rochester (8)

Department of Biostatistics and

Computational Biology

LaCombe, Jason, Non-informative priors
for structural inference in Bayesian
networks

Lynch, Miranda, Estimation, correlation
analysis and identifiability in finite
mixture models for point mass data:
Methods in a Bayesian framework

Zhang, Hui, Distribution-free models for
latent population mixtures

Department of Mathematics

Dreibelbis, Joel, Bounding intersections
of orbit sets with curves

Eswarathasan, Suresh, Microlocal analy-
sis of scattering data for nested co-
normal potentials

Jin, Tao, On IAn and derivations of free
Lie algebras

Sun, Qiang, Configuration spaces of
singular spaces

Todd, Albert James, Moduli spaces of
noncompact special Lagrangian sub-
manifolds

NORTH CAROLINA
Duke University (20)

Department of Mathematics

Aazami, Amir, The geometry of gravita-
tional lensing: Magnification relations,
observables, and Kerr black holes

Bowen, Matthew, A spectral deferred
correction method for solving cardiac
models

Gjoneski, Oliver, Multi-variable period
polynomials associated to cusp forms

HB, Aubrey, Persistent cohomology oper-
ations

Jenista, Michael, Dynamical principles in
switching networks

Lam, Mau-Kwong, The graph cases of the
Riemannian positive mass and Penrose
inequalities in all dimensions

Little, Anna, Estimating the intrinsic
dimension of high-dimensional data
sets: A multiscale, geometric approach

Roy, Arya, Towards a stability condition
on the quintic threefold

Teguia, Alberto, Stochastic microlensing:
Mathematical theory and applications

Watkins, Andrea, On absolute continuity
for stochastic partial differential equa-
tions and an averaging principle for a
queueing network

Wilson, Jason, On computing smooth,
singular, and nearly singular integrals
on implicitly defined surfaces

Department of Statistical Science

Chakraborty, Avishek, Modeling point
patterns, measurement error and abun-
dance for exploring species distribu-
tions

Hahn, Paul, Probability models for tar-
geted borrowing of information

Heaton, Matthew, Kernel averaged pre-
dictors for space and space-time pro-
cessors

Lum, Kristian, Bayesian spatial quantile
regression

Mayrink, Vinicius, Factor models to de-
scribe linear and non-linear structure in
high dimensional gene expression data

Mukherjee, Chiranjit, Bayesian modelling
and computation in dynamic and spatial
systems

Schwartz, Scott, Bayesian modeling of
intermediate variables and principal
stratification for observation settings

Shi, Minghui, Bayesian sparse learning
for high dimensional data

Yang, Hongxia, Nonparametric Bayes
models for high-dimensional and sparse
data

North Carolina State
University (33)

Department of Mathematics

Abernathy, Kristen, Existence of solutions
to nonlinear boundary value problems
at resonance
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Abernathy, Zachary, Nonlinear dynamic
equations subject to global and periodic
boundary conditions

Allocca, Michael, L∞ algebra representa-
tion theory

Bostic, Kathryn, Dynamical behavior of a
discrete, one-island, selection-migration
model with general dominance

Burdis, Joseph, Object-image correspon-
dence of under projections

Capaldi, Alexander, Exploring the inverse
problem with infectious disease models

Capaldi, Mindy, Developing a new L∞
algebra using symmetric brace algebras

Collins, James, Dimension reduction:
Modeling and numerical analysis of
two applied problems

Dunbar, Jonathan, The affine Lie algebra
̂sln(C) and its Z-algebra representation

Fair, Martene, Active incipient fault
detection with multiple simultaneous
faults

Frank, Dennis, Acute inflammatory re-
sponse to endotoxin challenge: Model
development, parameter estimation,
and treatment control

Giffen, Nicholas, Particle size segregation
in granular avalanches: A study in
shocks

Haugh, Janine, Mathematical modeling
of cartilage regeneration in cell-seeded
scaffolds

Humber, Cary, Sparse regularization for
inverse problems governed by evolution
equations

Lakhani, Chirag, Geometric invariant the-
ory compactification of quintic three-
folds

Matthews, Jessica, Sensitivity analysis and
development of a model that quantifies
the effect of soil moisture and plant
age on leaf conductance

Peterson, Ellen, Flow of thin liquid films
with surfactant: Analysis, numerics,
and experiment

Stagg, Kristen, Generalizations and analogs
of the Frattini subalgebra

Therkelsen, Ryan, The conjugacy poset
of a reductive monoid

Valdez-Jasso, Daniela, Modeling and iden-
tification of vascular biomechanical
properties in large arteries

Department of Statistics

Ahn, Mihye, Random effect selection in
linear mixed models

Alston, Shenek, A Bayesian spatial analy-
sis of extreme precipitation

Arai, Mamiko, Investigation of differ-
ent input noise types in linear and
nonlinear stochastic neural models

Eloyan, Ani, Semi-parametric models for
independent component analysis

Franck, Christopher, Latent group-based
interaction effects in unreplicated fac-
torial experiments

Gunes, Funda, Variable selection via
confidence regions

Hosein, Althea, Survival of Escherichia
coli 0157:H7 in acidified foods: A
predictive modeling approach

Huang, Mingyan, Semi-parametric mixed
models for censored longitudinal data

Ku, Yu-Cheng, Essays on multivariate sto-
chastic volatility models using Wishart
processes: A general discussion and
dimension reduction by latent factor
approaches

Sharma, Dhruv, Penalization methods
for group identification and variable
selection in models with correlated
predictors

Su, Yuhua, Mixture models for gene ex-
pression experiments with two species

Thielbar, Melinda, Neural networks for
time series forecasting: Practical impli-
cations of theoretical results

Winham, Stacey, Model selection with
epistasis: A focus on comparative per-
formance and prediction to improve the
usability of multi-factor dimensionality
reduction

University of North
Carolina at Chapel Hill (20)

Department of Biostatistics

Hu, Yijuan, Analysis of haplotypes, un-
typed SNPs, and CNVs in genome-wide
association studies

Pierre-Louis, Bosny, Application of novel
statistical methods for biomarker selec-
tion to HIV infection data

Viswanathan, Shankar, Statistical meth-
ods for recurrent event data in the
presence of a terminal event and in-
complete covariate information

Zhou, Bingqing, Contributions to compet-
ing risks regression

Department of Mathematics

Bu, Sunyoung, Semi-implicit Krylov de-
ferred correction algorithms, applica-
tions, and parallelization

Graham-Squire, Adam, Explicit formulas
for local formal Mellin transforms

Hamlet, Christina, Mathematical mod-
eling, immersed boundary simulation,
and experimental validation of the fluid
flow around the upside-down jellyfish
Cassiopea xamachana

Jensen, Erik, Norms of eigenfunctions to
trigonometric KZB operators

Laul, Parul, Localized energy estimates
of the wave equation on higher dimen-
sional hyperspherical Schwarzschild
spacetimes

Moore, Matthew, Stratified flows with
vertical layering of density: Theoretical
and experimental study of the time
evolution of flow configurations and
their stability

Zhang, Bo, Integral-equation-based fast
algorithms and graph-theoretic meth-
ods for large-scale simulations

Zhao, Longhua, Fluid-structure interac-
tion in viscous dominated flows

Department of Statistics and

Operations Research

Cao, Hongyuan, High dimensional sta-
tistical inference with applications to
genomics

Jung, SungKyu, High dimensional low
sample size analysis and asymptotics
for variables on manifolds

Liu, Feng, Statistical analysis on market
microstructure models

Liu, Xin, Multiscale diffusion approxima-
tions for open queueing networks in
heavy traffic

Qiao, Xingye, Weighted distance weighted
discrimination and pairwise variable
selection for classification

Reinhold, Dominik, Asymptotic behavior
of near critical branching process and
modeling of cell growth data

Shabalin, Andrey, Detection of low rank
signals in noise and fast correlation
mining with applications to large bio-
logical data

Uzun, Evin, Scheduling in service systems
with impatient customers and insights
into mass-casualty triage

University of North
Carolina at Charlotte (5)

Department of Mathematics and

Statistics

Gillespie, Perry, The study of “loop”
Markov chains

Kuzhuget, Andrey, Global convergence
and quasi-reversibility for coefficient
inverse problems

Pichardo Mendoza, Roberto, T -algebras
and Efimov’s problem

Shi, Qiang, A convertible bond pric-
ing method based on bond prices on
markets

Whitmeyer, Joseph, Mathematical aspects
of Markov models for social processes

NORTH DAKOTA
North Dakota State
University, Fargo (3)

Department of Mathematics

Kubik, Bethany, Quasidualizing modules
Trentham, Stacy, Atomicity in rings with

zero divisors
Trentham, William, Applications of groups

of divisibility and a generalization of
Krull dimension

OHIO
Air Force Institute of
Technology (2)

Department of Mathematics and

Statistics

Goldberg, Jacob, An analytical model
of nanoscale viscoelastic properties of
polymer surfaces measured using an
atomic force microscope
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Mills, David, Consistency properties for
growth model parameters under an
infill asymptotics domain

Bowling Green State
University (7)

Department of Mathematics and

Statistics

Carr, Benjamin, On flips of unitary
buildings

Iverson, Nate, A phan-like theorem for
orthogonal groups in even characteris-
tic

Martin, Ozgur, Disjoint hypercyclic and
supercyclic composition operators

Nguyen, Ngoc, Estimation of technical
efficiency in stochastic frontier analysis

Rahrig, Ryan, Automatic alignment of
RNA 3D structure

Seceleanu, Irina, Hypercyclic operators
and their orbital limit points

Turcu, George, Hypercyclic extensions of
bounded linear operators

Case Western Reserve
University (5)

Department of Statistics

Ehrlinger, John, Regularization: Stagewise
regression and bagging

Fan, Yiying, Co-variance estimation and
applications to building a new control
chart

Fares, Souha, Cox-Ross-Rubenstein op-
tion pricing model with dependent
jump sizes

Li, Xiasong, Testing on the common mean
of normal distributions using Bayesian
method

Ma, Junheng, Contributions to numeri-
cal formal concept analysis, Bayesian
predictive inference and sample size
determination

Kent State University,
Kent (1)

Department of Mathematical

Sciences

Aziziheris, Kamal, Determining group
structure from the sets of character
degrees

Ohio State University,
Columbus (27)

Department of Mathematics

Ahn, Sungwoo, Transient and attractor
dynamics in models for odor discrimi-
nation

Danisman, Yusuf, L-factors of supercus-
pidal representations of p-adic GSp(4)

File, Daniel, On the degree 5 L-function
for GSp(4)

Huang, Min, Applications of integral
transform methods to the Schrödinger
equation and dynamical systems

Im, Jeong Sook, Comparison of the
Korteweg-de Vries (KdV) equation and
the Euler equations with irrotational
initial conditions

Joshi, Janhavi, On the L2 cohomology of
complete Kähler convex manifolds

Kim, Kyung-Mi, Test vectors of Rankin-
Selberg convolutions for general linear
groups

Lee, Gangyong, Theory of Rickart mod-
ules

Lim, Changhoon, On the hypersurfaces
of constant curvature in Sn+1 with
boundary

Liu, Yu-Han, Gradient ideals
Peng, Na, Fractal gauge for hyperspace:

One limit point
Polo, Fabrizio, Equidistribution on chaotic

dynamical systems
Ross, Christopher, Properties of random

threshold and difference graphs
Su, Shu, Numerical approaches on shape

optimization of elliptic eigenvalue prob-
lems and shape study of human brains

Valle, Raciel, Polygonal complexes with
octahedral links

Wang, Jie, Geometry of general curves via
degenerations and deformations

Wang, Ying, Central schemes for the
modified Buckley-Leverett equation

Xie, Zhizhang, Analogues of eta invari-
ants for even dimensional manifolds

Zeki, Mustafa, Discrete analysis of syn-
chronized oscillations in excitatory-
inhibitory neuronal networks

Zhang, Huaijian, Boundary integral tech-
niques in three dimensions for deep
water waves

Zhang, Yanyan, Periodic forcing of a
system near a Hopf bifurcation

Department of Statistics

Berrett, Candace, Bayesian probit regres-
sion models for spatially-dependent
categorical data

Damieder, William, Bayesian methods for
data-dependent priors

Hoffman, Lori, Disease gene mapping
under the coalescent model

Liu, Yushi, Properties of the SCOOP
method of selecting gene sets

Rettiganti, Mallikarjuna, Statistical mod-
els for count data from multiple sclero-
sis clinical trials and their applications

Svenson, Joshua, Computer experiments:
Multiobjective optimization and sensi-
tivity analysis

Ohio University, Athens (3)

Department of Mathematics

Moore, Jeremy, On inverses and linear
independence

Schwiebert, Ryan, Faithful torsion mod-
ules and rings

Thompson, Scotty, Comparing topological
spaces using new approaches to cleava-
bility

University of Cincinnati (8)

Department of Mathematical

Sciences

Bertke, Stephen, Issues with the Cox
proportional hazards model and the
nested case-control study design

Cabarcas, Daniel, Gröbner bases compu-
tation and mutant polynomials

Kang, Zhuang, Illiquid derivative pricing
and equity valuation under interest rate
risk

Kruglov, Victoria, Growth of the ideal
generated by a quadratic multivariate
function

Li, Xia, A Bayesian hierarchical model
for studying inter-occasion and inter-
subject variability in pharmacokinetics

Lin, Min, Correlation of bivariate frailty
models and a new marginal Weilbull
distribution for correlated bivariate sur-
vival data

Sun, Yan, Regularization for high-dimen-
sional time series models

Wagner, John, Cryptanalysis of rational
multivariate public key cryptosystems

University of Toledo (4)

Department of Mathematics and

Statistics

Crumley, Michael, Ultra products of tan-
nakian categories and generic repre-
sentation theory of unipotent algebraic
groups

Marinov, Petko, Stability analysis of cap-
illary surfaces with planar or spherical
boundary in the absence of gravity

Powell, Megan, Mathematical models of
the activated immune system during
HIV infection

Shabanskaya, Anastasia, Classification of
six dimensional solvable indecompos-
able Lie algebras with a codimension
one nilradical over R

OKLAHOMA
Oklahoma State
University (1)

Department of Mathematics

Sharma, Ramjee, Global regularity or
finite time singularity of the surface
quasi-geostrophic equations

University of Oklahoma (6)

Department of Mathematics

Breeding, Jeffrey, Irreducible non-cuspidal
characters of Gsp(4,Fq)

Byun, Taechang, Horizontal displace-
ment of curves in bundle SO(n) →
SO0(1, n) → H

n

Guan, Wei, Some local and global as-
pects of mathematical digital signal
processing

Munteanu, Laura, Generating simulation
relations for certain nonlinear control
systems
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Rajeevsarathy, Kashyap, Roots of Dehn
twists about separating curves

Tran, Quan, Snowflake groups with
super-exponential 2-dimensional Dehn
functions

University of Oklahoma,
Health Science Center (1)

Department of Biostatistics and

Epidemiology

Mushtaq, Nasir, Measuring nicotine de-
pendence among smokeless tobacco
users

OREGON
Oregon State University (9)

Department of Mathematics

Hickethier, Don, Covariant derivatives on
null submanifolds

Hickmann, Kyle, Unique determination of
acoustic properties from thermoacous-
tic data

Kim, Hoe Woon, The Stokes problem
of fluid mechanics, Riesz transform,
and Helmholtz-Hodge decomposition:
Probabilistic methods and their repre-
sentations

Klein, Vivian, Error analysis for cou-
pled elliptic and parabolic systems
with applications to flow and transport
problems

Manore, Carrie, Non-spatial and spatial
models for multi-host pathogen spread
in competing species: Applications to
BYDV and Rinderpest

Morales, Fernando, Multiscale analysis of
saturated flow in a porous medium with
an adjacent thin channel

Seaders, Nicole, Splittings of skeletal
homotopy modules

Wing, David, Notions of complexity in
substitution dynamical systems

Department of Statistics

Starcevich, Leigh Ann, Propensity score
methodology for nonignorable nonre-
sponse

University of Oregon (2)

Department of Mathematics

Conner, Andrew, A-infinity structures,
generalized Koszul properties, and
combinatorial topology

Jasper, John, Infinite dimensional ver-
sions of the Schur-Horn theorem

PENNSYLVANIA
Carnegie Mellon
University (14)

Department of Mathematical Science

Bichuch, Maxim, Asymptotic analysis for
optimal investment and consumption
with transaction costs with two futures
contracts

Klipper, Michael, Analysis for the begin-
ning mathematician

Lumsdaine, Peter LeFanu, Higher cate-
gories from type theories

Spector, Daniel, Characterization of Sobo-
lev and BV spaces

Szudzik, Matthew, Some applications of
recursive functionals to the foundations
of mathematics and physics

Yu, Hang, Horizon dependence of utility
optimizers in incomplete models

Yust, Anne, Data driven modeling and
intervention design in large biological
systems

Department of Statistics

Buchman, Susan, High-dimensional adap-
tive basis density estimation

Heinz, Daniel, Hyper Markov non-para-
metric processes for mixture models
and graphical model determination

Manrique Vallier, Daniel, Longitudinal
mixed membership models with appli-
cations to disability survey data

Richards, Joseph, Fast and accurate es-
timation for astrophysical problems in
large databases

Sarkar, Avranil, Power prediction in
large scale multiple testing: A Fourier
approach

Xi, Peiyi, Detection of bursts in neuronal
spike trains using hidden semi-Markov
point process models

Zhao, Linqiao, A model of limit-order
book dynamics and a consistent esti-
mation procedure

Drexel University (3)

Department of Mathematics

Kimsey, David, Matrix-valued moment
problems

Milgrom, Timur, A study of boundary-
value problems in interfacial fluid dy-
namics

Zhuravytska, Svitlana, Noise-induced phe-
nomena in electrically coupled neuronal
networks

Lehigh University (2)

Department of Mathematics

Lambright, Justin, A generalization of
Kazhdan and Lusztig’s R-polynomials

Stoner, Melissa, Existence and stability
of standing and traveling wave solu-
tions arising from synaptically coupled
neuronal networks

Pennsylvania State
University (25)

Department of Mathematics

Climenhaga, Vaughn, Thermodynamic
formalism and multifractal analysis for
general topological dynamical systems

Cyr, Van, Transient Markov shifts
Fang, Yang, Zeta functions of complexes

from PGSP (4)

Gyrya, Vitaliy, Effective vicsosity and dy-
namics of suspensions of microswim-
mers

Hair, Steven, Homological methods in
coarse geometry

Kibelbek, Jonas, Formal groups and Atkin
and Swinnerton-Dyer congruences

Skukalek, John, On the Higson-Mackey
analogy, group C∗-algebras, and K-
theory

Sun, Peng, Entropy and invariant mea-
sures for skew product maps

Wang, Chenying, Analysis of finite-length
low-density parity-check codes

Wang, Zhenqi, Partially hyperbolic ac-
tions

Xue, Jiangwei, The endomorphism al-
gebras and Hodge groups of certain
superelliptic Jacobians

Department of Statistics

Artemiou, Andreas, Topics on supervised
and unsupervised dimension reduction

Bhat, Kabekode, Inference for complex
computer models and large multivariate
spatial data with applications to climate
science

Chung, Yeojin, Likelihood-tuned density
estimation and its application to clus-
tering

Feng, Yijia, Robust nonparametric func-
tion estimation with serially correlated
data

Groendyke, Christopher, Inference for
social networks based on epidemic data

Hammel, Tracey, Semiparametric estima-
tion for finite mixture models using an
exponential tilt

Hummel, Ruth, Improving estimation for
exponential-family random graph mod-
els

Kim, Kion, The recent history functional
linear model and its extension to sparse
longitudinal data

Kim, Min-Hee, Thresholding methods for
hypothesis testing in HANOVA

Lee, Hyang Min, Variable selection and
regularized mixture modeling for clus-
tering

Mao, Xianyun, Density estimation and
modal based method for haplotyping
and recombination

Smucker, Byran, By design: Exchange
algorithms to construct exact model-
robust and multiresponse experimental
designs

Sun, Jianping, Composite likelihood in
long sequence data

Teng, Huei-Wen, Bayesian nonparametric
approaches for financial option pricing

Temple University (10)

Department of Mathematics

Dobbins, Michael, Representations of
polytopes

Hanson-Hart, Zachary, A Cauchy prob-
lem with singularity along the initial
hypersurface
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Xiong, Sheng, Stochastic differential equa-
tions: Some risk and insurance applica-
tions

Department of Statistics

Chen, Jing, Choice experiments for esti-
mating main effects and interactions

Chen, Jingru, Selection of optimal thresh-
old and near optimal interval using
profit function and ROC

Gong, Hui, Modeling volatility in financial
series with applications

He, Li, Incorporating correlation to im-
prove multiple testing procedures

Liu, Fang, New results on the false
discovery rate

Zheng, Lingyu, Estimation of the linkage
matrix in O-GARCH and GO-GARCH
models

Zheng, Shuo, New hierarchical nonlinear
modeling for count data

University of
Pennsylvania (13)

Department of Mathematics

Deliu, Dragos, Homological projective
duality for Gr(3,6)

DeVito, Jason, The classification of biquo-
tients of dimension less than or equal
to 7 and 3 new examples of almost
positively curved manifolds

DeVries, Timothy, Algorithms for bivari-
ate singularity analysis

Gupta, Shuvra, Generic Galois extensions
for families of finite groups

Hom, Jennifer, Heegaard Floer invariants
and cabling

Isik, Mehmet Umut, The derived category
and the singularity category

Mendes, Ricardo Augusto, Equivariant
tensors on polar manifolds

Pandit, Pranav, Moduli problems in de-
rived noncommutative geometry

Smith, Aaron, The higher Riemann-Hil-
bert correspondence and multi-holo-
morphic mappings

Tolga, Karayayla, Classification of auto-
morphism groups of rational elliptic
surfaces

Wharton Department of Statistics

Baiocchi, Michael, Methods for observa-
tional studies

Freiman, Michael, Mixture models and
censoring by death

Nie, Hui, Ensemble minimax estimation
for multivariate normal means

University of
Pittsburgh (34)

Department of Biostatistics

Atem, Folefac Desire, Rationale for choos-
ing explicit correlation in multilevel
analysis with bivariate outcomes

Elci, Okan, A Wilcoxon-type statistic
for repeated binary measures with
dropouts and possible multiple out-
comes

Kang, Dongwan, Statistical issues in
combining multiple genomic studies:
Quality assessment, dimension reduc-
tion, and integration of transcriptomic
and phenomic data

Kim, Sung Hee, A correlated random
effects hurdle model for excess zeros
with clustered data based on BLUP
(REMQL) estimation

Kim, Yeonhee, Statistical methods for
evaluating biomarkers subject to detec-
tion limit

Ko, Jin-Hui, Statistical issues in the
design and analysis of sequentially
randomized trials

Kuo, Chia-Ling, Topics in statistical meth-
ods for human gene mapping

Kwon, Yu Mi, An imputation method
under a pseudolikelihood method for
analysis of missing data

Lee, MinJae, Multiple imputation and
quantile regression methods for bio-
marker data subject to detection limits

Luong, The Minh, Weakest-link methods
in modeling joint effects in biology

Shook, Stephanie, The randomized pla-
cebo-phase design: Evaluation, interim
monitoring and analysis

Tanaka, Yoko, An adaptive two-stage
dose-response design method for es-
tablishing proof of concept in drug
development

Tang, Xinyu, Analyzing survival data for
sequentially randomized designs

Wang, Yuanyuan, Open-source simula-
tion experiment platform for evaluating
clinical trial design with applications to
phase I dose-finding clinical trials

Zhao, Xinhua, Bayesian analysis of latent
trait hierarchical models for multiple
binary outcomes in cluster randomized
clinical trials

Department of Mathematics

Connors, Jeffrey, Partitioned time discre-
tization for atmosphere-ocean interac-
tion

DeSantis, Mark, Dynamics of asset price
changes: Statistical and differential
equations models

Feng, Ziqin, Hilbert’s 13th problem
Hu, Xianpeng, Weak solutions and incom-

pressible limits of multi-dimensional
magnetohydrodynamic flows

Lozovskiy, Alexander, Numerical analysis
of the aerodynamical noise prediction
in direct numerical simulation and large
eddy simulation

Sun, Qiang, Analysis of importance sam-
pling in parameter estimation of a
stochastic volatility model

Sviridov, Alexander, Elliptic equations in
graphs via stochastic games

Tang, Saishuai, Mathematical modeling
of immune response and vocal fold
inflammation

Trofimov, Evgueni, Shocks versus kinks
in a discrete model of displacive phase
transition

Tsui, Lung K., Multi-name credit risk
modeling

Vassilev, Danail, Discretizations and
solvers for coupling Stokes-Darcy flows
with transport

Verduzco-Flores, Sergio, Working memory
and oscillations: The implications of
neural populations

Yu, Yan, Traveling waves of a nonlocal
conservation law

Department of Statistics

Baik, Seo Hyon, Mapping underlying dy-
namic effective connectivity in neural
systems using the deconvolved neu-
ronal activity

Obreja, Mihaela, Reconstructing images
from in vivo laser scanning microscope
data

Sovak, Melissa, The effect of student-
driver projects on the development of
statistical reasoning

Zhang, Yao, Statistical treatment of grav-
itational clustering algorithm

Zhao, Mengyuan, Statistical methods for
exploring neuronal interactions

Zhou, Dongli, Functional connectivity
analysis of fMRI time-series data

RHODE ISLAND
Brown University (17)

Department of Biostatistics

Kang, Hakmook, Spatio-temporal mod-
els for functional magnetic resonance
images

Mwangi, Ann, Addressing selection bias
in observational event history data, with
application to HIV data from western
Kenya

Department of Mathematics

Ben-Artzi, Jonathan, Linear instability of
nonmonotone super heated plasmas

Chen, Qile, Logarithmic stable maps to
Deligne-Faltings pairs

Chhita, Sunil, Scaling windows of dimer
models

Giansiracusa, Noah, Birational models
from rational normal curves

Gokturk, Ali, Comparison of Teichmüller
geodesics and Weil-Petersson geodesics

Kim, Chanwoo, Initial boundary value
problem of the Boltzmann equation

Li, Zhongyang, Vertex models, Ising mod-
els and Fisher graphs

Ma, Xiaomin, Discrepancy of point dis-
tribution in two dimensions and appli-
cation of quasi-Monte Carlo method in
integral estimation

Marcus, Steffen, Spaces of stable maps,
evaluation spaces, and polynomial fam-
ilies of tautological classes

Spencer, Matthew, Moduli spaces of
power series in finite characteristic

Zhang, Xiangxiong, Maximum-principle-
satisfying and positivity-preserving high
order schemes for conservation laws
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Division of Applied Mathematics

Lee, Chia Ying, Effective approximations
of stochastic partial differential equa-
tions based on Wiener chaos expansion
and the Malliavin calculus

McCalla, Scott, Localized structures in
the multi-dimensional Swift-Hohenberg
equation

Pfrang, Christian, Diagonalizing random
matrices with integrable systems

Yeo, Kyongmin, Some aspects of suspen-
sion flows: Stokes to turbulent flows

SOUTH CAROLINA
Clemson University (4)

Department of Mathematical

Sciences

Henry, Stephen, Tight polyhedral relax-
ations of discrete sets using projec-
tions, simplices, and base-2 expansions

Kuruwita, Chinthaka, Nonparametric
methods in varying coefficient mod-
els and quantile regresson models

Layne, Lori, Biologically relevant classes
of Boolean functions

Volny, Frank, New algorithms for com-
puting Gröbner bases

Medical University of
South Carolina (3)

Department of Biostatistics and

Epidemiology

Ciolino, Jody, Measuring continuous base-
line covariate imabalance in clinical trial
data

Shotwell, Mary, Missing data methods in
marine mammal strandings research

Shotwell, Matthew, Product partition
modeling and inference for biomedi-
cal research

University of South
Carolina (5)

Department of Mathematics

Boozer, John, On the finite axiomatizabil-
ity of equational theories of automatic
algebras

Webb, John, The behavior of partition
values

Yang, Yiting, Genome rearrangement,
randic index and routing number

Zheltov, Pavel, Additive Lebesgue-type
inequalities for greedy approximation

Department of Statistics

Habiger, Joshua, p-values for multiple
testing procedures

TENNESSEE
University of Memphis (7)

Department of Mathematical

Sciences

Benevides, Fabricio, On Ramsey theory
and slow bootstrap percolation

Czerwinska, Malgorzata, Geometric prop-
erties of symmetric spaces of measur-
able operators

Davis, Annita, Models for unsupervised
learning

Johannson, Karen, Probabilistic problems
in graph theory

Kurmashev, Dias, On the local solvability
of the initial-boundary value problem of
fiber spinning of the upper convected
Maxwell fluid

Mezei, Alexandru Razvan, Approximation
methods by singular integral operators

Yan, Xiaowei, Stochastic and state space
models of carcinogenesis under com-
plex situation

University of Tennessee,
Knoxville (10)

Department of Mathematics

Bodine, Erin, Optimal control for species
augmentation conservation strategies

Bunn, Jared, Bounded geometry and
property A for nonmetrizable coarse
spaces

Gewecke, Nicholas, Dynamics of mushy
layers on a finite domain

Gray, Jonathan, On the homology of
automorphism groups of free groups

Laska, Jason, On conjectures concerning
nonassociative factorizations

Leander, Rachel, Optimal control applied
to population and disease models

Lynch, Benjamin, Elasticity of Krull do-
mains with infinite divisor class group

Turner, Matthew, Explicit Lp-norm es-
timates of infinitely divisible random
vectors in Hilbert spaces with applica-
tions

Wilkins, Leonard, Discrete geometric ho-
motopy theory and critical values of
metric spaces

Yoon, Miun, Differential equation models
and numerical methods for reverse en-
gineering genetic regulatory networks

Vanderbilt University (4)

Department of Mathematics

Davis, Tara, Subgroup distortion in
metabelian and free nilpotent groups

Fitzpatrick, Justin, The geometry of op-
timal and near-optimal Riesz energy
configurations

Lopez-Garcia, Abey, Two problems in
computational mathematics: Multiple
orthogonal polynomials and greedy en-
ergy points

Sinclair, Thomas, Deformations of II1 fac-
tors with applications to their structural
theory

TEXAS
Baylor University (2)

Department of Mathematics

Lyons, Jeff W., Boundary data smoothness
for solutions of nonlocal boundary
value problems

Williams, Brian, Indecomposability in in-
verse limits

Rice University (13)

Department of Computational and

Applied Mathematics

Chidyagwai, Prince, Coupling surface
flow and porous media flow

Enriquez, Marco, The effects of cou-
pling adaptive time stepping and ad-
joint state methods for optimal control
problems

Mamonov, Alexander, Resistor networks
and optimal grids for the numerical
solution of electrical impedance tomog-
raphy with partial boundary measure-
ments

Nammour, Rami, Approximate multi-
parameter inverse scattering using
pseudodifferential scaling

Raol, Jay, Recovery of neuronal channel
densities from calcium fluorescence

Department of Mathematics

Dahl, Janine, The spectrum of the off-
diagonal Fibonacci operator

Fickenscher, Jon, Self-inverses in Rauzy
classes

Lu, Shuijing, Rational points on del Pezzo
surfaces of degree 1 and 2

McGaffey, Thomas, Regularity and near-
ness theorems for families of local Lie
groups

Otto, Carolyn, The (n)-solvable filtration
of the link concordance group and
Milnor’s invariants

Scott, Ryan, Minimizing the mass of
the codimension two skeleton for unit
volume convex polyhedra

Department of Statistics

Bower, Beth, Forecasting wind power and
prices for increased revenue in the
Texas electricity market

Guo, Beibei, Statistical methods for bioin-
formatics: Estimation of copy number
and detection of gene interaction

Southern Methodist
University (4)

Department of Mathematics

Nagasinghe, Iranga, Computing princi-
pal eigenvectors of large web graphs:
Algorithms and accelerations related to
PageRank and hits

Stowell, David, Computing eigensolutions
for singular Sturm-Liouville problems

Department of Statistical Science

Haney, James, Analyzing time series with
time-varying frequency behavior and
conditional heteroskedasticity

Zou, Kun, Clustering raw distributions of
intensities from affymetrix gene expres-
sions microarrays in order to evaluate
statistical preprocessing methods
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Texas A&M University (23)

Department of Mathematics

Buczynska, Weronika, Phylogenetic toric
varieties on graphs

Georgieva-Hristova, Yulia, Mathematical
problems of thermoacoustic and Comp-
ton camera imaging

Hitchcock, James, Generic properties of
actions of Fn

Kravchenko, Rostyslav, Measure theory of
self-similar groups and digit tiles

Lutes, Brad, Special values of Goss L-
functions and special polynomials

Mitkovski, Mishko, Spaces of analytic
functions and their applications

Nguyen, Linh, Mathematical problems of
thermoacoustic tomography

Poznanovikj, Svetlana, Crossings and
nestings in combinatorial structures

Salgado Gonzalez, Abner, Approximation
techniques for incompressible flows
with heterogeneous properties

Sen Gupta, Indranil, Analysis of the
three-dimensional superradiance prob-
lem and some generalizations

Ward, John Paul, Lp Bernstein inequalities
and radial basis function approximation

Department of Statistics

Bandyopadhyay, Soutir, On parametric
and nonparametric methods for depen-
dent data

Dhavala, Soma Sekhar, Bayesian semi-
parametric and models for heteroge-
neous, cross-platform differential gene
expression

Hartman, Brian, Bayesian hierarchical,
semiparametric, and non-parametric
methods for international new prod-
uct diffusion

Kolodziej, Elizabeth, Nonparametric meth-
ods for point processes and geostatisti-
cal data

Lennox, Kristin, Bayesian nonparametric
methods for protein structure predic-
tion

Marchenko, Yulia, Multivariate skew-t
distributions in econometrics and envi-
ronmetrics

Redd, Andrew, An additive bivariate
hierarchical model for functional data
and related computations

Rister, Krista, Resampling methodology
in spatial prediction and repeated mea-
sures time series

Sun, Xiuzhen, Bias reduction and good-
ness-of-fit tests in conditional logistic
regression models

Wei, Jiawei, Secondary analysis of case-
control studies in genomic contexts

Wu, Mingqi, Population, SAMC, ChIP-chip
data analysis and beyond

Zhang, Saijuan, Bayesian methods in
nutrition epidemiology and regression-
based predictive models in healthcare

Texas State
University-San Marcos (1)

Department of Mathematics

Cochran, Jill, Secondary mathematics
teachers’ curriculum philosophies and
experience

Texas Tech University (5)

Department of Mathematics and

Statistics

Gaumond, Tina, Optimal control strate-
gies for saccadic eye movements in
humans

Harting (Wang), Jing (Eliza), Asymptotic
limiting distributions for functional
regression models

Kose, Zeynep, Geometric and numerical
methods for Bonnet problems and
surface construction

Lochman, Matthew, An external problem
for convex continua

Williams, Alexander, Some geometric
properties of polynomial lemniscates
and harmonics mappings

University of Houston (13)

Department of Mathematics

Agárwal, Nikitá, Coupled cell networks—
interplay between architecture and dy-
namics

Almus, Melahat, Structure in operator
algebras

Beri, Arjun, Estimation of stochastic
models under indirect observability

Gadhyan, Yutheeka, Option pricing accu-
racy for estimated stochastic volatility
models

Gupta, Chinmaya, Statistical properties
of chaotic dynamical systems: Extreme
value theory and Borel-Cantelli lemmas

Kumar, Adjit, Reduced models of net-
works of coupled enzymatic reactions
and linearization of Michaelis-Menten
differential equations

Lata, Sneh, The Feichtinger conjecture
and reproducing kernel Hilbert spaces

Li, Yipeng, Deformation tracking and dif-
feomorphic matching in medical imag-
ing

Luo, Zijun, Modeling genes interaction:
Fitting chemical kinetics ordinary dif-
ferential equations to microarray data

Mittal, Meghna, Function theory on the
quantum annulus and other domains

Prokopenko, Andrey, Multilevel precondi-
tioners and their applications in geo-
science

Sogome, Suraizou, Non-integrated defect
relation for meromorphic maps of com-
plete Kähler manifolds encountering
divisors

Wang, Muhu, A finite-element approach
for pricing swing options under sto-
chastic volatility

University of North
Texas (3)

Department of Mathematics

Jasim, Weam, Algebraically determined
semidirect products

McLinden, Alex, Algebraically determined
rings of functions

Muir, Stephen, Gibbs/equilibrium mea-
sures for multidimensional lattice gases
with countable alphabets

University of Texas at
Arlington (3)

Department of Mathematics

Beck, Kristen, On the existence of totally
reflexive modules

Thompson, James, High order compact
scheme for discontinuous differential
equations

Zhang, Jianchun, Conditional confidence
intervals of process capability indices
following rejection of preliminary tests

University of Texas at
Austin (18)

Department of Mathematics

Aristoff, David, Ordering in dense pack-
ings

Blass, Timothy, On the Aubry-Mather
theory for partial differential equations
and stability of stochastically forced
ordinary differential equations

Davidovich, Orit, State sums in 2-
dimensional fully-extended topological
field theories

Gillette, Andrew, Stability of dual dis-
cretization methods for partial differ-
ential equations

Guillen, Nestor, Regularization phenom-
ena for phase transitions with Gibbs-
Thomson law

Guntel, Brandy, Primitive/primitive and
primitive/Seifert knots

Hoffman, Neil, Properties of commen-
surability classes of hyperbolic knot
complements

Miner, Zachary, Norms extremal with
respect to the Mähler measure and a
generalization of Dirichlet’s unit theo-
rem

Orcan, Betul, On the largest subsolution
of a free boundary problem in R

2:
Elliptic case

Ringer, Nathanael, Three essays on val-
uation and investment in incomplete
markets

Rothlisberger, Mark, An analogue of the
Korkin-Zolotarev lattice reduction for
vector spaces over number fields

Schmitz, Phillip, Fast direct algorithms
for elliptic equations via hierarchical
matrix compression

Sun, Chia-Liang, The intersection of
closure of global points of a semi-
abelian variety with a product of local
points of its subvarieties
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Tang, Lan, Random homogenization of
p-Laplacian with obstacles on the per-
forated domain and related topics

Williams, Michael, Analysis of geometric
flows, with applications to optimal
homogeneous geometries

Yang, Ray, Optimal regularity and non-
degeneracy for minimizers of an energy
related to the fractional Laplacian

Institute for Computational

Engineering and Science

Hawkins-Daarud, Andrea, Toward a pre-
dictive model of tumor growth

Qiu, Weifeng, Mixed hp-adaptive finite
element methods for elasticity and
coupled problems

University of Texas at
Dallas (8)

Department of Mathematical

Sciences

Chen, Ke, Density estimation of randomly
right censored data

Mazumder, Satyaki, Affine invariant, ro-
bust and computationally easy multi-
variate outlier identification and related
methods

McCary, Brady, User-interactive level set
image segmentation

Patel, Jigarkumar, Elastic systems with
defects

Pradhan, Saroj, The role of the pe-
ripheral and central chemoreceptors in
the stability of the human respiratory
system

Valdez-Jasso, Zibonele, Aggregated wavelet
estimation with applications

Yu, Xian, Sequential change-point analy-
sis of Markov chains with application
to fast detection of epidemic trends

Zhong, Yi, Optimization of error spending
and power spending in sequentially
planned statistical experiments

University of
Texas-School of Public
Health (5)

Division of Biostatistics

Liang, Shang-Ying, A novel method for
evaluating an interaction effect of cor-
related continuous covariates in a linear
model

Luo, Li, Functional data analysis ap-
proaches for genotype-phenotype as-
sociation studies from next-generation
sequencing

Waltz, Elizabeth, Performance tiers: Im-
plementing comparative effectiveness
analysis in the health care setting
through operations research and spa-
tial methods

Xu, Yaji, Genome-wide algorithm for de-
tecting CNV associations with diseases

Yi, Min, Bayesian and survival model
for tumor relapse status and disease-
specific survival, with applications to
breast cancer

UTAH
Brigham Young
University (3)

Department of Mathematics

Hansen, Brian, Explicit computations
supporting a generalization of Serre’s
conjecture

Lambert, Leer, A tool kit for the construc-
tion and understanding of 3-manifolds

Meilstrup, Mark, Wild low dimensional
topology and dynamics

University of Utah (14)

Department of Mathematics

Chan, Julian, Questions on local coho-
mology and tight closure theory

Davis, Courtney, Mathematical models of
memory T -cell compartment size and
repertoire dynamics

Erickson, Lindsay, Blood flow dynamics: A
lattice Boltzmann-immersed boundary
approach

Gregg, Karin, A mathematical model of
blood coagulation and platelet deposi-
tion under flow

Huynh, Giao, Mathematical models of
Epstein-Barr virus infection and associ-
ated diseases

Johnson, Casey, Enhanced nilpotent rep-
resentations of a cyclic quiver

Kilpatrick, Zachary, Spatially structured
waves and oscillations in neuronal
networks with synaptic depression and
adaptation

Lee, Hwan Yong, Analysis and opti-
mization of transmission resonances
through periodic plasmonic structures

Newby, Jay, Molecular motor-based mod-
els of random intermittent search in
dendrites

Richins, Russell, Some applications of
minimizing variational principles of
Helmholtz equation

Shiu, Shang-Yuan, Probability on discrete
structure

Shtylla, Blerta, Mathematical models of
chromosome motility during mitosis

Thompson, Joshua, Real Schottky com-
plex projective structures

Trahan, Benjamin, Lefschetz functors for
the metaplectic group and graded affine
Hecke algebras

Utah State University (1)

Department of Mathematics and

Statistics

Gabrys, Robertas, Goodness-of-fit and
change-point tests for functional data

VIRGINIA
George Mason
University (1)

Department of Statistics

Plamadeala, Victoria, Randomization-
based inference for sequential clinical
trials using biased coin randomization

Old Dominion
University (9)

Department of Mathematics and

Statistics

Adams, Caleb, An extensible mathemati-
cal model of glucose metabolism

Brown, Robert, A solution of the heat
equation with the discontinuous Galer-
kin method utilizing a multiresolution
wavelet basis

Gerstner, Candice, A three dimensional
Green’s function solution technique
for the transport of heavy ions in
laboratory and space

Indika, Sathish, Semi-parametric likeli-
hood functions for bivariate survival
data

Liao, Shu, Mathematical models and
stability analysis of cholera dynamics

Neamprem, Khomson, Post-processing
techniques and wavelet applications
for Hammerstein integral equations

Sievenpiper, Traci Ann, A least squares
closure approximation for liquid crys-
talline polymers

Wilson, Corinne, A study of relationships
between family members using familial
correlations

Yang, Weiming, Analysis of models for
longitudinal and clustered binary data

University of Virginia (9)

Department of Mathematics

Hamblet, Nicholas, A convenient homo-
topy limit description of spaces of
affine embeddings

Heller, Katherine, Composition operators
on S2(D)

Hughes, James, On polynomial functors
from topological spaces to spectra 9

McEwen, Robert, Homological stability
for the groups OutP (n, t + 1)

Morris, Diana, Coordination of Jordan
superalgebras

Ozsari, Turker, Stabilization of nonlinear
Schrödinger equation with inhomoge-
neous Dirichlet boundary control

Woodcock, Timothy, Commuting graphs
of finite groups

Zaremsky, Matthew, Strong transitivity
and Weyl transitivity of group actions
on affine buildings

Department of Statistics

Falk, Gretchen, Calibration adjustment
for nonresponse in cross-classified data

Virginia Polytechnic
Institute and State
University (16)

Department of Mathematics

Cone, Randall, Finite generation of Ext-
algebras for monomial algebras

Guerra Huaman, Moises, Schur-class of
finitely connected planar domains: The
test-function approach

Doctoral Degrees Conferred
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Kaffel, Ahmed, On the stability of vis-
coelastic shear flows in the limit of
infinite Weissenberg and Reynolds num-
bers

Laadj, Toufik, Initial value problems for
creeping flow of Maxwell fluids

Ordonez-Delgado, Bartleby, An embed-
ded Toeplitz problem

Pond, Kevin, Multidimensional adaptive
quadrature over simplices

St. Clair, Jessica, Geometry of spaces of
planar quadrilaterals

Sutton, Daniel, Structure of invariant
subspaces for left-invertible operators
on Hilbert space

Veliz-Cuba, Alan, The algebra of systems
biology

Department of Statistics

Chen, Jinsong, Semiparametric methods
for the generalized linear models

Duggins, Jonathan, Parametric resam-
pling methods for retrospective change-
point analysis

Ryan, Anne, Surveillance of Poisson and
multinomial processes

Szarka, John, III, Surveillance of negative
binomial and Bernoulli processes

Wang, Lu, Cure rate model with spline
estimated components

Williams, Matthew, Likelihood-based test-
ing and model selection for hazard
functions with unknown change-points

Zielinski, Jacob, Adapting response sur-
face methods for the optimization of
black-box systems

WASHINGTON
University of
Washington (24)

Department of Applied Mathematics

Bishop, Lisa, The origin of noise-induced
phenomena: A mathematical analysis of
mesoscopic chemical and biochemical
dynamics

Claridge, Jonathan, Numerical methods
and studies of parabolic problems,
operator splitting, and adaptive mesh
refinement

Goldwyn, Joshua, Mathematical model-
ing of cochlear implants—from single
neurons to psychoacoustics

Department of Biostatistics

Choi, Yoonha, Case-control association
testing in the presence of unknown
cryptic relatedness and population
structure

Sal y Rosas Celi, Victor Giancario, Out-
come misclassification with current sta-
tus data

Shoben, Abby, Information growth in
longitudinal clinical trials

Woo, Sangsoon, Methodological improve-
ments to the optimal discovery proce-
dure

Department of Mathematics

Aravkin, Aleksandr, Robust methods
with applicatoins to Kalman filter-
ing/smoothing and bundle adjustment

Badger, Matthew, Harmonic polynomi-
als and free boundary regularity for
harmonic measure from two sides

Berquist, Jeremy, Singularities on non-
normal varieties

Gouveia, João, Geometry of sums of
squares relaxations

Lewis, Jacob, Elliptic and K3 surfaces:
Normal forms, deformations, and ap-
plications

Miller, Robert, Empirical evidence for the
Birch and Swinnerton-Dyer conjecture

Pong, Ting Kei, Convex optimization in
sensor network localization and multi-
task learning

Ross, Kiana, Characterizations of projec-
tive spaces and smooth hyperquadrics
via positivity properties of the tangent
bundle

Vargo, James, Lens rigidity for Rieman-
nian manifolds with a magnetic field

Zhou, Ting, Electromagnetic inverse prob-
lems and cloaking

Department of Statistics

Bao, Le, Statistical models for estimating
and predicting HIV/AIDS epidemics

Kleiber, William, Multivariate geostatis-
tics and geostatistical model averaging

Lyons, Hil, Seeing the trees through the
forest: A competition model for growth
and mortality

Niu, Xiaoyue, Covariance estimation in
the presence of diverse types of data

Potter, Gail, Estimating social contact net-
works to improve epidemic simulation
models

Wang, Ranran, Bayesian inference of
exponential-family random graph mod-
els for social networks

Zhu, Minfeng, Portfolio optimization with
tail risk measues and non-normal re-
turns

Washington State
University (4)

Department of Mathematics

Bodine, Elizabeth, Spectrally arbitrary
patterns of matrices over finite fields

Harwood, Richard Corban, Operator split-
ting method and applications for semi-
linear parabolic PDEs

Sun, Junjian (Sam), Optimal control prob-
lem for American put option

Tian, Ye (Alice), Optimization models on
protein structure and function

WEST VIRGINIA
West Virginia
University (2)

Department of Mathematics

Chen, Chunguang, Phase transition prob-
lems of conservation laws

Li, Hao, Group colorability and Hamilton-
ian properties of graphs

WISCONSIN
Medical College of
Wisconsin (3)

Division of Biostatistics

Guo, Changbin, Regression models for
association in clustered survival data
based on pseudo-observations

Mo, Shuyuan, Inference in the presence
of crossing survival curves

Sparapani, Rodney, Generalized linear
mixed models in health services re-
search with large data banks: A Bayesian
implementation

University of Wisconsin,
Madison (28)

Department of Mathematics

Daugherty, Zaj, Degenerate two-boundary
centralizer algebras

DeWitt, Meghan, The inverse Galois prob-
lem and minimal ramification over
function fields

Ganguly, Arnab, Weak convergence and
large deviations in infinite dimensional
stochastic analysis

Guettes, Sabrina, Controlled stochastic
delay equations

Gupta, Ankit, Stochastic models for cell
polarity

Haack, Jeffrey, Asymptotic preserving
numerical schemes for transport and
fluid equations

Kline, Jeffery, Convex optimization as a
foundation for the representation and
analysis of protein NMR spectroscopy
data

Mantilla-Soler, Guillermo, Mordell-Weil
ranks in towers of Jacobians and inte-
gral trace forms

Ozman, Ekin, Points on quadrtic twists of
the classical modular curve

Pantea, Casian, Mathematical and com-
putational analysis of biochemical reac-
tion networks

Simons, Julie, Multiscale modeling of
bacterial chemotaxis

Sun, Song, Kempf-Ness theorem and
uniqueness of extreme metrics

Van Essen, Anton, Adapting product
kernels to polynomial surfaces

Virk, Rahbar, Derived equivalences and
Category O

Wang, Li, The inverse Galois problem
and minimal ramification over function
fields

Yin, Weidong, Weak solution of Yang-Mills
flow in dimension n ≥ 4

Department of Statistics

Chaibub Neto, Elias, Causal inference
methods in statistical genetics

Doctoral Degrees Conferred
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Choi, Sangbum, Semiparametric transfor-
mation models based on degradation
processes

Chung, Lisa, Statistical methods for gene
expression analysis

Haaland, Ben, Sequential approaches to
design and analysis of computer exper-
iments

Han, Seungbong, Large scale simulta-
neous testing procedure and semi-
parametric interval censored data mod-
eling

Li, Chenxi, Change-point models in quan-
tile regression

Li, Jun, Designs for computer experi-
ments

Lin, Ting-Li, Non-inferiority tests for
matched-pair data with dichotomous
responses

Reyes, Perla, Selection of spatial-temporal
linear models for lattice data

Tang, Qi, Bayesian variable selection
with pseudo variables and random
group variance estimators for survey
sampling

Wang, Sheng, Identifiability and estima-
tion in problems with missing data

Yang, Xipei, Multivariate long-tail regres-
sion with new copulas

University of Wisconsin,
Milwaukee (2)

Department of Mathematical

Sciences

Alvin, Loribeth, A study in low dimen-
sional dynamics

Tirel, Carrie, Z-structures on product
groups

WYOMING
University of Wyoming (8)

Department of Mathematics

Presho, Michael, Uncertainty quantifica-
tion in porous media fluid flow

Stoellinger, Michael, Probability density
function modeling of turbulent pre-
mixed combustion and pulverized coal
combustion

Zemtsop, Celestin, Unified RANS/LES sim-
ulation of turbulent swirling jet flows

Department of Statistics

Das, Debashis, Parameter precision
through estimation and design opti-
mality in second-order models

Kim, Hwang-Dee, Advances in semi-
parametric regression modeling

Li, Jun, Residuals for the general lin-
ear model with patterned covariance
matrices

Presho, Michael, Uncertainty quantifica-
tion in porous media fluid flow

Stoellinger, Michael, Probability density
function modeling of turbulent pre-
mixed combustion and pulverized coal
combustion

Doctoral Degrees Conferred
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Invitation to 
Classical Analysis
Peter Duren, University of 
Michigan, 
Ann Arbor, MI

A rigorous review of 
selected topics in classical 

analysis, complete with applications, 
examples, historical notes and special 
features

Pure and Applied Undergraduate Texts, 
Volume 17; 2012; 392 pages; Hardcover; ISBN: 978-
0-8218-6932-1; List US$74; AMS members US$59.20; 
Order code AMSTEXT/17

Complex Variables
Joseph L. Taylor, 
University of Utah, 
Salt Lake City, UT

Covers a broad spectrum 
between basic and 
advanced complex 
variables and theoretical 

and applied or computational material

Pure and Applied Undergraduate Texts, 
Volume 16; 2011; 305 pages; Hardcover; ISBN: 978-
0-8218-6901-7; List US$63; AMS members US$50.40; 
Order code AMSTEXT/16

Partial 
Differential 
Equations and 
Boundary-Value 
Problems with 
Applications

Third Edition

Mark A. Pinsky, Northwestern University, 
Evanston, IL

This book presents the solution of 
boundary-value problems for basic 
partial differential equations

Pure and Applied Undergraduate Texts, 
Volume 15; 1998; 526 pages; Hardcover; ISBN: 978-
0-8218-6889-8; List US$79; AMS members US$63.20; 
Order code AMSTEXT/15

Introduction 
to Differential 
Equations
Michael E. Taylor, 
University of North 
Carolina, Chapel Hill, NC

Mathematical analysis 
of ordinary differential equations, 
explaining the behavior of solutions and 
providing means of finding solutions

Pure and Applied Undergraduate Texts, 
Volume 14; 2011; 409 pages; Hardcover; ISBN: 978-
0-8218-5271-2; List US$73; AMS members US$58.40; 
Order code AMSTEXT/14

Foundations and 
Applications of 
Statistics

An Introduction 
Using R
Randall Pruim, Calvin 
College, Grand Rapids, MI

An introduction to statistics that relies 
heavily on computation and that uses 
statistics as a means for motivating 
probability

Pure and Applied Undergraduate Texts, 
Volume 13; 2011; 615 pages; Hardcover; ISBN: 978-
0-8218-5233-0; List US$85; AMS members US$68; 
Order code AMSTEXT/13

An Introduction 
to Complex 
Analysis and 
Geometry
John P. D’Angelo, 
University of Illinois, 
Urbana, IL

Use of basic complex analysis to 
interweave elementary topics from 
analysis, geometry and algebra

Pure and Applied Undergraduate Texts, 
Volume 12; 2010; 163 pages; Hardcover; ISBN: 978-
0-8218-5274-3; List US$57; AMS members US$45.60; 
Order code AMSTEXT/12

From the Pure and Applied 
Undergraduate Texts series

AMERICAN MATHEMATICAL SOCIETY

facebook.com/amermathsoc

twitter: @amermathsoc
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FROM THE 
AMS SECRETARY

ATTENTION ALL 
AMS MEMBERS

American Mathematical Society

AMS members who have chosen to vote online will receive an 
email message on or shortly after August 20, 2012, from the 
AMS Election Coordinator, Survey & Ballot Systems.  

The From Line will be “AMS Election Coordinator,” the Sender 
email address will be amsvote@directvote.net, and the Subject 
Line will be “AMS 2012 Election - login information below.”  

The body of the message will provide your unique voting login 
information and the address (URL) of the voting website.  If 
you use a spam fi lter you may want to use the above address or 
subject information to confi gure your spam fi lter to ensure this 
email will be delivered to you.

AMS members who have chosen to vote by paper should expect 
to receive their ballot by the middle of September.  Unique vot-
ing login information will be printed on the ballot, should you 
wish to vote online.

At midnight (U.S. Eastern Daylight Time) on November 2, 2012, 
the website will stop accepting votes.  Paper ballots received 
after this date will not be counted.

Additional information regarding the 2012 AMS Election is 
available on the AMS website:  
www.ams.org/about-us/governance/elections/election-info; 
or by contacting the AMS:  election@ams.org, 800-321-4267 
(US & Canada), 401-455-4000 (worldwide).

Thank you and . . . please remember to vote.

Robert J. Daverman

Voting Information 
for 2012 AMS Election

ams.org

http://www.ams.org/about-us/governance/elections/election-info
http://ams.org
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Report of the Executive Director, 
State of the AMS, 2012
I am pleased to report that the AMS remains healthy,
vibrant, and relevant despite the difficult economic times, 
evolution of technologies, and challenges of the profession 
and associations. The stability, successes, and advances 
of the Society are due in large part to four factors: AMS 
leaders and volunteers, AMS members, a well-structured 
and efficient operation, and the diversified sources of 
revenue that support the Society’s varied programs and 
services. All played a crucial role in 2011 to help the AMS 
fulfill its goals.

Service by Volunteers and Members
AMS leaders and volunteers—both elected and appointed—
offer their commitment, expertise, thoughtfulness, and 
time (traveling, meeting, writing). Their service is critical 
and is a solid foundation on which the administration and 
staff are able to implement the Society’s many and varied 
programs. Great appreciation must be given to those who 
have organized AMS meetings, reviewed book proposals 
and manuscripts, served as editors and referees for AMS 
journals, advocated for federal funding of research, re-
ported on proposals and meetings, studied mathematics 
curricula, inspired the AMS Grad Student Blog, suggested 
solutions to problems affecting membership and employ-
ment, solicited nominations for Programs That Make a 
Difference, shaped the AMS book publishing program, 
contributed to the Who Wants to Be a Mathematician 
game, mentored participants in the Mathematics Research 
Communities and the department chairs workshops, and 
helped in many other ways. 

Mathematicians worldwide joined and renewed mem-
bership in the AMS, showing that they value being part 
of—and supporting—the mathematics profession. They at-
tended AMS sectional and international meetings and the 
2012 Joint Mathematics Meetings in Boston, which drew 
an all-time record attendance of 7,199 to more than 2,700 
scheduled talks, 64 Special Sessions, and various social 
events. Certainly among the highlights of the meeting were 
the Gibbs Lecture by Brad Efron and Colloquium Lectures 
by Edward Frenkel. AMS members and other friends also 
made generous donations to the AMS to support programs 

and services. In 2011 the Society placed a special priority 
on its graduate student members, whom the AMS reaches 
out to during their critical transition from being a student 
to the early years of professional employment. 

Through the operations of AMS headquarters in Provi-
dence, RI; Mathematical Reviews in Ann Arbor, MI; and the 
Washington DC office; and supported by revenue from a 
variety of sources (MathSciNet, membership dues, publica-
tions, meetings, grants, donations, and investments), the 
Society was able to initiate, sustain, and adapt programs 
and services for mathematicians in all stages of their 
careers.

Highlights of 2011 Activities
2011 was a very busy year for the Society in all of its 
principal areas of activity. I shall highlight a number of 
specific accomplishments in publishing, professional 
programs and services, meetings, and advocacy for the 
mathematics community.
Serving the Community
The AMS is placing a very high priority on the support 
of early-career mathematicians. 2011 marked the launch 

“I have never been to a research conference like 
this. I feel I accomplished a lot more research and 
collaboration here than at any other conference I 

have been to” (Mathematics Research Communities 
attendee).
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of the AMS-Simons Travel Grants for recent doctorates. 
This program is funded by a three-year grant from the 
Simons Foundation. The main selection criteria for the 
competitive program are the applicant’s record of research 
accomplishments and potential for future research contri-
butions. Sixty 2-year awards were made in the first year.

A great program, introduced four years ago, awards 
travel grants for graduate students to attend JMM and AMS 
Sectional Meetings. At the 2012 JMM one hundred grants 
were made possible by the generosity of an anonymous 
donor. In 2011 the program was extended to include travel 
grants for AMS Sectional Meetings: one hundred for fall 
sectional meetings and one hundred for spring sectional 
meetings. Starting in 2011 the donor now makes it possi-
ble for the AMS to award three hundred travel grants each 
year for advanced students in the mathematical sciences.

Another successful AMS program for early-career math-
ematicians is the Mathematics Research Communities 
(MRC). Three one-week summer sessions in the 2011 pro-
gram served about one hundred twenty advanced graduate 
students and recent Ph.D.’s. The NSF grant began in 2008 
and continues in 2012 and 2013, fostering collaborations 
among early-career mathematicians. One objective of the 
program is to foster formation of research communities 
that will be sustained over the years. In 2011 we were 
able to offer additional support for communities estab-
lished in 2008, 2009, and 2010 to meet again and renew 
collaboration. The response was terrific, with thirty-nine 
MRC participants funded to travel and a total of sixty 
participants and organizers involved in collaborations in 
groups of two to ten.

Several projects were begun in 2011 to enhance existing 
programs and services. Assistantships and Graduate Fel-
lowships, long valued in book form, is becoming an online 
searchable database, allowing undergraduates to search 
and compare graduate programs across the United States. 
The Annual Survey data has expanded its reporting and 
added a wealth of supplementary data on the Web that go 
beyond the published reports in Notices. 

The popular Mathjobs.org job employment applica-
tion service was combined with the JMM Employment Cen-
ter registration. The Employment Center is the in-person 
interviewing service that takes place at JMM every year. 
About four hundred seventy hiring institutions now use 
Mathjobs.org, and about one hundred of those also inter-
viewed applicants at the Joint Meetings in 2011 and 2012.

The individual membership program for graduate 
students was strengthened in 2011 through the guidance 
of a volunteer Graduate Student Working Group. Many 
graduate students receive the benefits of AMS member-
ship at no cost to them individually if their institution 
is an institutional member of the AMS. At the Council 
meeting in January 2012, a new program of AMS Student 

Chapters received final approval. We expect to launch a 
pilot program of student chapters later this year.
Publications
There were several advances in the AMS publishing 

program in 2011. In response to the 
needs of the academic library commu-
nity, the Contemporary Mathematics 
series was offered as an electronic 
subscription product for 2012. In 
addition, about five hundred fifty 
previously published Contemporary 
Mathematics volumes were digitized 
and packaged as an electronic bundle 
for research libraries. Many hundreds 
of the three thousand books on the 
AMS “backlist” became available as 

Google eBooks. The AMS, in cooperation with SIAM and 
Design Science, continued to support the development of 
MathJax, a really wonderful software resource for pub-
lishing mathematics on the Web. Mathematical Reviews 
continues to play a central role in the development and 
refinement of MathJax.

Mathematical Reviews (MR) added 98,593 new items 
(journal articles, books, refereed papers presented at con-
ferences) and 88,000 reviews to the MR database. The staff 
at MR continues to develop new online production tools 
which make it possible to keep up with the rapid growth 
in the mathematical sciences literature: between publica-
tion years 2000 and 2009, the number of journal articles 
published in all of the journals MR follows increased by 
37 percent.

The AMS supports a number of programs designed to 
make its research publications available and affordable to 
international mathematics communities. For many years 
the Society has participated in the electronic delivery 
service of the International Centre for Theoretical Physics 
(ICTP) in Trieste. The ICTP service provides articles from 
research journals to scientists in developing countries. In 
2011 the AMS also participated in the Libraries Without 
Borders project to provide free access to AMS journals 
and MathSciNet to a library in Haiti that was just opened 
this year. We expanded our National Mathematical Re-
views Program to provide access to MathSciNet to five 
new schools in Cambodia, Vietnam, and Africa at deeply 
discounted prices. The October earthquake in eastern 
Turkey destroyed the library of one of our subscribing 
institutions and they needed to set up an electronic “vir-
tual” library so that their faculty and students could keep 
up with their research and studies while they rebuild. The 
AMS is providing free access to MathSciNet to this virtual 
library for 2012 so that the university can use funds saved 
to help with recovery from the disaster.

The AMS book program paid special attention in 2011 
to the publication of books for mathematics students at 
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all levels and for their teachers. Together with MSRI and 
with partial support of a grant MSRI had received from 
the Templeton Foundation, the AMS published five new 
titles in the Mathematical Circles Library series. These 
books address a variety of audiences, from parents of 
five- to seven-year-old children who want to show their 
children the beauty of mathematics to middle and high 
school students interested in mathematics and in attend-
ing Mathematical Circles, and to organizers of such circles 
and high school math teachers who are looking for new 
approaches to explain their subject in the classroom. The 
AMS also continued to develop its Undergraduate Texts 
series by publishing several high-quality undergraduate 
textbooks in various areas of mathematics and making 
them available to students at prices that are significantly 
lower than textbook prices from large commercial publish-
ers. The book program also added notable titles to other 
text and research monograph series.

The AMS created a new position of Web editor in 2011. 
The editor is working to engage the mathematics com-
munity and other important constituencies (librarians, 
authors, and mass media) in making www.ams.org a 
polished and substantive Internet publication promoting 
the Society’s mission. 

Public Awareness and Advocacy for Mathematics
The AMS Washington DC office accomplishes a great deal 
in the area of advocacy for mathematics and science more 
broadly and serves as the liaison with the AMS Commit-
tees on Education and Science Policy. The AMS hosted a 
Congressional Briefing on Capitol Hill in early December 
2011 at which Suncica Canic of the University of Houston 
presented “Mathematics: Leading the Way for New Options 
in the Treatment of Coronary Artery Disease”. George 
Andrews, AMS Past President, presented testimony to the 
House Committee on Appropriations Commerce, Justice, 
Science and Related Agencies Subcommittee on the Na-
tional Science Foundation FY2012 Budget Request. The 
AMS 2011–2012 Congressional Fellow, Richard Yamada, 
is serving in the office of Senator John Boozman (R-AR). 
The annual AMS Department Chairs Workshop, held at 
JMM 2012, had the largest attendance ever, with sixty 
chairs participating.

Reaching young mathematicians in the pipeline is the 
Who Wants to Be a Mathematician game for talented high 
school students, developed by AMS Public Awareness 
Officer Mike Breen and volunteer William Butterworth of 
DePaul University. The third national game was held at 
JMM 2012. Rhode Island Governor Lincoln Chafee attended 
the regional game held in Providence on Pi Day 2011. The 
game is a highlight of many other events, including the 
annual AAAS meeting, the Arnold Ross Lecture, and the 
annual SACNAS conference.

The AMS Public Awareness Office expanded its pro-
grams to promote awareness of mathematics among 
several target populations and led the effort to increase 
the AMS presence on Facebook, LinkedIn, Twitter, and
YouTube, the primary social networks to communi-
cate with and engage our several thousand followers
worldwide.

Notably in 2011, the AMS established a Development 
Office. Director Robin Marek embarked on both short- 
term and long-term plans to get to know the mathemati-
cal community, many of the Society’s most loyal donors, 
and potential supporters of AMS programs and services. 
She was and will continue to be another important voice 
of the Society.

Though not without challenges facing all professional 
societies, the Society continued to fulfill its mission, 
maintaining excellence in mathematical sciences research, 
advancing the mathematics profession, supporting math-
ematics education at all levels, and fostering awareness 
and appreciation of mathematics. In 2013 the AMS will 
celebrate a milestone—the 125th anniversary of its found-
ing in 1888.

—Don McClure
Executive Director

First-place winner Shyam Narayanan and other 
contestants at the national Who Wants to Be a 
Mathematician competition at JMM2012 in Boston.

http://www.ams.org
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August 2012

* 26–30 International Conference on Theory and Applications in 
Nonlinear Dynamics, The Westin Seattle, 1900 5th Avenue, Seattle, 
Washington.
Description: The meeting is a continuation to the following meet-
ings 2010 ICAND held in Lake Louise, Alberta, Canada; 2007 ICAND, 
meeting held in Poipu Beach, Koloa (Kauai), Hawaii, USA; and the 
2005 DANOLD (Device Applications of Nonlinear Dynamics) meeting, 
held in Catania, Italy. These meeting brought together researchers 
from physics, engineering, and biology who were involved in the 
analysis and development of applications that incorporate and, in-
deed, exploit the nonlinear behavior of certain dynamical systems. 
ICAND’s focus is on the implementation of theoretical ideas into ac-
tual devices and systems. However, realizing that theoretical ideas 
and discoveries march to the beat of their own drum, the meeting 
will also feature some novel theoretical ideas that have not yet made 
it to the drawing board, but show great promise for future develop-
ment of cutting-edge technologies. 
Information: http://www.icand2012.org.

* 26–31 Groups in Action, Vercors near Grenoble, France.
Description: It’s a “wandering conference”. The conference starts 
in Autrans on Sunday evening and moves to Villard de Lans on 
Wednesday afternoon. 
Speakers: Miklos Ábert (Budapest): Groups and graph limits; Mladen 
Bestvina (Utah): Outer space and their metrics; Michelle Bucher-Karls-

son (Geneva); Kai-Uwe Bux (Bielefeld); François Dahmani (Grenoble); 
Johannes Ebert (Münster): The homology of mapping class groups; 
Roger Febb (Sussex): Racks, quandles and their descendants; Ross 
Geoghegan (SUNY, Binghamton): Horospherical limit points; Inder Bir 
Singh Passi (Chandigarh): Simplicial methods in group theory (TBC). 
Information:  http://sites.google.com/site/
groupsinaction2012/.

* 29–31 3rd Workshop in Stochastic Modeling, University of Campi-
nas, Campinas/SP, Brazil.
Description: The 3rd Workshop in Stochastic Modeling is a forum 
to discuss new developments in probability theory and their ap-
plications. Activities include invited speakers sessions, short talks, 
a poster session and a mini-course devoted to undergraduate stu-
dents. The topics of this meeting will include percolation, random 
walks in random environment, interacting particle systems, random 
sequences, systems of interacting agents, stochastic calculus and 
their applications in biology, economy and physics. 
Information: http://www.ime.unicamp.br/~wsm3.

September 2012

* 3–6 Symmetries in Differential Geometry and Mathematical Phys-
ics, University of Luxembourg, Luxembourg City, Luxembourg.
Description: The purpose of the conference is to bring together 
mathematicians and mathematical physicists working in related 
areas of Differential Geometry and Mathematical Physics. It is
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intended to present new results about the geometry of symmetric 
and homogeneous spaces, theory of Lie algebras and superalgebras, 
Lorentzian and pseudo-Riemannian geometry, spin geometry, math-
ematical aspects of supersymmetry. The conference is in honor of 
Dmitri Alekseevsky. 
Information: http://math.uni.lu/symm2012/index.html.

* 3–7 Geometry, Structure and Randomness in Combinatorics, Cen-
tro di Ricerca Matematica Ennio De Giorgi, Scuola Normale Superiore, 
Collegio Puteano, Piazza dei Cavalieri, 3, I-56100 Pisa, Italy.
Description: This workshop is organized by the Centro di Ricerca 
Matematica Ennio De Giorgi of the Scuola Normale Superiore, jointly 
with the Center for Discrete Mathematics, Theoretical Computer 
Science and Applications (DIMATIA) of Charles University and with 
the National Research Council of Italy (CNR). It aims to reflect some 
key recent advances in combinatorics, and to demonstrate the broad 
spectrum of techniques and its relationship to other fields of math-
ematics, particularly to geometry, logic and number theory. 
Invited speakers: Imre Barany, Bela Bollobas, Maria Chudnovsky, 
Zeev Dvir, Zoltan Furedi, Patrice Ossona de Mendez, Alex Scott, Micha 
Sharir, Jozsef Solymosi, Endre Szemeredi, Luca Trevisan. 
Support: For young researchers/students available at http://crm.
sns.it/event/241/financial.html. 
Deadline for applications: July 15, 2012. Registration (no fees) is re-
quired at http://crm.sns.it/event/241/. Partially supported 
by INdAM, DIMATIA and CNR Inst. for Informatics & Telematics. 
Organizing Committee: Jaroslav Nesetril (Charles University, 
Prague), Marco Pellegrini (CNR, Pisa), Jiri Matousek (Charles Uni-
versity, Prague). 
Information: email: crm@crm.sns.it; fax: 050/509177; http://
crm.sns.it/event/241/.

* 9–16 Fourth Russian-Armenian workshop on mathematical phys-
ics, complex analysis and related topics, Institute of Mathematics, 
Siberian Federal University, Krasnoyarsk, Russian Federation.
Description: We plan to publish the abstracts of the accepted talks. 
The abstract should be prepared (in Russian or English) in LaTeX 
according to the template and using the conference LaTeX class file 
rus-am.cls. Both can be downloaded here. The abstracts (both tex 
and pdf files) should be sent by e-mail, using the address above. 
Information: http://conf.sfu-kras.ru/conf/math2012/
info.

* 10–13 3rd International Conference of the Moroccan Society of 
Applied Mathematics (SM2A), Cadi Ayyad University, Marrakesh, 
Morocco.
Description: The Moroccan Society of Applied Mathematics (SM2A) 
organizes its Third International Conference in Marrakech from 10 
to 13 September 2012. This conference follows the first two ses-
sions held in Rabat in 2008 and 2010 respectively and having been 
attended by over 250 researchers from, Europe, the United States, 
Africa and Morocco. This third conference aims to consolidate all the 
developed efforts, enabling Moroccan mathematicians to review re-
search in the field of applied mathematics, explore opportunities for 
cooperation and exchanges with their mates in the region and world-
wide and enable young researchers in the region of North Africa to 
get in or regain contact with researchers of international renown. 
Information: http://sm2a-2012.ucam.ac.ma/en/index.
html.

October 2012

* 6–8 The Legacy of Daniel Quillen: K-theory and Homotopical Al-
gebra, Massachusetts Institute of Technology, Cambridge, Massa-
chusetts.
Description: This conference celebrates the many fundamental con-
tributions of Daniel Quillen. 
Speakers: Luchezar Avramov, Jaochim Cuntz, Eric Friedlander, Tom 
Goodwillie, Lars Hesselholt, Michael Hopkins, Jean-Louis Loday, 

Christophe Soule, Dennis Sullivan, Douglas Ravenel, Ulrike Tillmann, 
Mathai Varghese. 
Information: http://math.mit.edu/quillen/.

* 8–12 Workshop on geometry and statistics in bioimaging: Mani-
folds and stratified spaces, Sandbjerg Estate, Sonderborg, Den-
mark.
Description: This workshop is dedicated to geometric and statisti-
cal modeling in biomedical image analysis. The workshop is a result 
of our desire to bring together researchers from biomedical image 
analysis, who have an interest in the underlying mathematical con-
structions, along with mathematicians who have an interest in the 
underlying practical problems. 
Invited Speakers: Alfred Bruckstein, Technion, Israel Institute of 
Technology; James Damon, University of North Carolina, Chapel 
Hill; Herbet Edelsbrunner, Duke University and Institute of Science 
and Technology, Austria; Stephan Huckemann, Universität Göttin-
gen; Sarang Joshi, University of Utah; Steve Marron, University of 
North Carolina; Peter W. Michor, Universität Wien; Ezra Miller, Duke 
University; David Mumford, Brown University; Megan Owen, Univer-
sity of Waterloo; Xavier Pennec, INRIA Sophia Antipolis; Steven W. 
Zucker, Yale University. 
Information: http://csgb.dk/activities/2012/geostat/.

* 11–13 4th Berlin Workshop on Mathematical Finance for Young 
Researchers, Humboldt Universitaet zu Berlin, Berlin, Germany.
Description: The 4th Berlin Workshop on Mathematical Finance for 
Young Researchers provides a forum for Ph.D. students, postdoctoral 
researchers and young faculty members from all over the world to 
discuss their research in an informal atmosphere. 
Lectures: Keynote lectures will be given by Freddy Delbaen (Zurich) 
Rüdiger Frey (Vienna), Steven Shreve (Pittsburgh). We also invite up 
to 15 contributed papers from young researchers. 
Accommodation and Support: Expenses for speakers will be cov-
ered. Very limited support for travel expenses may also be avail-
able upon request. The closing date for submissions to http://
finance@math.hu-berlin.de is June 15th, 2012. Notification 
of acceptance will be sent by July 15, 2012. 
Information: http://www.qfl-berlin.com/workshop2012.

* 12–14 The International Workshop on Functional Analysis, West 
University of Timisoara, Timisoara, Romania.
Description: This workshop is organized as part of the project 
“Cross-Border Research of Functional Analysis and Differential Equa-
tions” which is held under the framework of the Hungary-Romania 
Cross-Border Co-operation Programme 2007-2013 (http://www.
huro-cbc.eu). 
Topics: Include (but are not limited to): Operator theory, represen-
tation theory, differential equations, invariant subspaces, function 
theory, systems theory, optimization theory, differential geometry, 
spectral theory, wavelet analysis, Fourier analysis, mathematical 
physics, topological methods. 
Deadline: For online registration is September 15, 2012. There will 
be no registration fee. 
Information: http://wfa.info.uvt.ro.

* 15–19 Higher Higher Teichmüller-Thurston Theory, Centre de re-
cherches mathématiques, Montreal, Canada.
Overview: Higher Teichmüller-Thurston theory, among other things, 
deals with deformation spaces of locally homogeneous geometric 
structures on manifolds, representations of fundamental grohps 
of surfaces, and flat connections. This workshop will focus on the 
side of the subject dealing with conformally flat Lorentzian metrics, 
geometric structures arising from Anosov representations, and the 
geometry of the hitchin components which extends the Weil-Peters-
son geometry of Teichmüller sdpace. In particular recent work on 
realizing Anosov representations as geometric structures on closed 
manifolds, the pressure metric on Hitchin representations, as well 
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as tameness results for flat Lorentzian manifolds, will be among the 
topics discussed at the workshop. 
Information: http://www.crm.umontreal.ca/2012/Thur-
ston12.

* 15–19 School on Conformal Blocks in ICMAT-Madrid, Madrid, 
Spain.
Aim: The aim of the school is to report on recent progress made 
in the mathematical theory of Conformal Blocks and to give an 
introduction to the different areas where Conformal Blocks have 
emerged: Unitarity of the KZ/Hitchin connection, divisors over the 
moduli space of n-pointed rational curves, identification between the 
conformal field theory construction of: topological Quantum Field 
Theory (tqft) and the tqft based on knot theory, toric algebras and 
combinatorics of the Verlinde formula. 
Speakers: J. Andersen (Aarhus), P. Belkale (Chapel Hill), N. Fakhrud-
din (Mumbai), N. Giansiracusa (ZE. Looijenga (Utrecht), C. Manon 
(Berkeley), T. R. Ramadas (Trieste). 
Organizing committee: L. Alvarez-Consul (ICMAT), M. Bolognesi 
(Rennes), T. L. Gomez (ICMAT), C. Pauly (ICMAT and Nice). 
Accommodation/Funding: We can offer accommodation and travel 
reimbursement to a limited number of participants, depending on 
funding. 
Contact: email: michele.bolognesi@univ-rennes1.fr. 
Information: A detailed programme with the contents of the lec-
tures will be available online shortly: http://confblocks.
sciencesconf.org.

* 24–26 DIMACS Workshop on Recent Work on Differential Privacy 
across Computer, DIMACS Center, CoRE Building, Rutgers Univer-
sity, Piscataway, New Jersey.
Description: Presented under the auspices of the DIMACS 
Special Focus on Information Sharing and Dynamic Data 
Analysis and the DIMACS Special Focus on Cybersecurity.
   The last few years have seen an explosion of results concerning dif-
ferential privacy across many distinct but overlapping communities: 
Theoretical Computer Science, Databases, Programming Languages, 
Machine Learning, Data Mining, Security, and Cryptography. Each 
of these different areas has different priorities and techniques, and 
despite very similar interests, motivations, and choice of problems, 
it has become difficult to keep track of this large literature across 
so many different venues. The purpose of this workshop is to bring 
researchers in differential privacy across all of these communities 
together under one roof to discuss recent results and synchronize 
our understanding of the field. The first day of the workshop will 
include tutorials, representing a broad cross-section of research 
across fields. The remaining days will be devoted to talks on the 
exciting recent results in differential privacy across communities, 
discussion and formation of interesting open problems, and direc-
tions for potential inter-community collaborations. 
Organizers: Aaron Roth, University of Pennsylvania; email: aaroth@
cis.upenn.edu; Adam Smith, Pennsylvania State University, email: 
asmith@cse.psu.edu. 
Information: email: workshop@dimacs.rutgers.edu; http://
dimacs.rutgers.edu/Workshops/DifferentialPrivacy/.

November 2012

* 5–7 Ramanujan 125, University of Florida, Gainesville, Florida.
Description: A conference to commemorate the 125th anniversary 
of Ramanujan’s birth. Topics of the conference include all areas of 
mathematics influenced by Ramanujan. 
Confirmed plenary speakers: Include George Andrews, Bruce Ber-
ndt, Christian Krattenthaler, Gérald Tenenbaum and Doron Zeil-
berger. Please let us know as soon as possible if you intend to par-
ticipate in or would like to speak at our conference. We have some 
funding available for speakers and junior participants. Requests will 
be considered and decisions made by June 1, 2012. 

Information: http://www.math.ufl.edu/~fgarvan/
ramanujan125.html.

* 12–14 DIMACS Workshop on Information-Theoretic Network Se-
curity Program, DIMACS Center, CoRE Building, Rutgers University, 
Piscataway, New Jersey.
Description:  Presented under the auspices of the DI-
MACS Special Focus on Algorithmic Foundations of the In-
ternet and the DIMACS Special Focus on Cybersecurity.
   Information theoretic security has emerged as a promising new 
approach for achieving secure network communications at vari-
ous protocol layers. In particular, it holds promise for wireless 
networks that have little or no infrastructure, possess limited 
computational resources, and are subject to dynamically changing 
environments. In recent years, this topic has been studied exten-
sively for wireless networks with a view to providing guidelines for 
implementing associated techniques in current and future systems.
   Information theoretic security has intriguing connections to im-
portant areas of research including cryptography, signal process-
ing, networking, and quantum computation. Thus, advancement 
of information theoretic security will benefit substantially from 
interaction with researchers from these diverse communities. The 
Workshop will be a collective forum for researchers and practitio-
ners in network security, from academia as well as industry, which 
seeks to motivate and explore interdisciplinary collaborations.
   The Workshop will consist of invited talks by leading research-
ers and practitioners, and invited poster presentations by postdoc-
toral researchers and graduate students, punctuated by adequate 
time for discussion. Topics will include information theoretic se-
curity, secure coding, cryptography, wireless network security, 
quantum approach to security, and security in practical networks.
   General participation in the Workshop is open subject to seating 
limitations. 
Organizers: Yingbin Liang, Syracuse University; email: yli-
ang06@syr.edu; Prakash Narayan, University of Maryland; email: 
prakash@umd.edu. 
Information: email: workshop@dimacs.rutgers.edu; http://
dimacs.rutgers.edu/Workshops/NetworkSecurity/.

* 12–16 Mal’tsev Meeting, Sobolev Institute of Mathematics SB RAS, 
Novosibirsk, Russia.
Organizers: Sobolev Institute of Mathematics and Novosibirsk State 
University. In 2012, the event is dedicated to Vladimir P. Shunkov 
(1932-2011). The programme committee is headed by Academician 
Yurii L. Ershov and Corresponding Member of RAS Sergei S. Goncha-
rov. The topics of the conference include group theory, ring theory, 
model theory, universal algebra, mathematical logic, computability 
theory, theoretical computer science, and related areas of math-
ematics. The scientific programme of the conference will consist of 
invited talks and contributions in sections. Abstracts will be pub-
lished electronically. 
I n f o r m a t i o n :  h t t p : / / w w w . m a t h . n s c . r u /

conference/malmeet/12/index.html.

* 15–17 Fourth International Conference for Young mathematicians 
on Differential Equations and Its Applications dedicated to Ya. 
B. Lopatinskii, Donetsk National University, Universitetskaya str., 
24, Donetsk, 83155, Ukraine.
Description: Conference sections: general theory of boundary value 
problems; nonlinear boundary value problems; operator methods; 
mathematical physics; ordinary differential equations and dynamic 
systems; applications of differential equations. The word “young” in 
the title means a general direction of the conference and its math-
ematical school form but doesn’t mean any age limitations for the 
participants. 
Official languages: English, Ukrainian, Russian. 
Programm committee: B. V. Bazaliy, Yu. M. Berezanskii, V. P. Bur-
skii, Ya. M. Dymarskii, G. Eskin, M. L. Gorbachuk, E . Ya. Khruslov, 
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V. A. Ilyin, M. I. Ivanchov, N. D. Kopachevsky, A. M. Kovalev, A. A. 
Kovalevskii , A. I. Kozhanov, E. I. Moiseev, L. Nirenberg, B. Yo. Ptas-
hnyk, V. V. Puhnachev, F. S. Rofe-Beketov, A. M. Samoilenko, A. P. 
Soldatov, V. I. Storozhev, N. N. Uraltseva, M. Yo. Vishik, A. E. Shish-
kov, V. V. Zharinov. 
Information:  http://www.math.donnu.edu.ua/
conference/?lang=en.

* 19–21 Adventures in Mathematical Physics/Aventures en
Physique Mathematique (25 èmes Entretiens Jacques Cartier, 
Université Lyon 1, Villeurbanne, Rhône, France.
Description: Among the selected themes, integrability stands 
in a privileged position, due to its importance as well as in dif-
ferent branches of physics, particularly in statistical physics 
and in elementary particle physics, as in several domains of al-
gebra and geometry. Let us mention, as examples, the impor-
tance of random matrix theory in integrable systems and also in 
inflationary cosmology; the relationship between matrix mod-
els and topological string amplitudes; the role of integrability 
for scattering amplitudes in super-symmetric gauge theories.
 These are some of the subjects which will be discussed in this col-
loquium, in addition to other fields such as, in condensed matter 
physics, the algebraic field theoretical treatment of quantum wires, 
a subject directly related to nano-sciences; combinatory problems 
in connection with integrable models; the relevance of solitons in 
fluid dynamics (tsunamis) and, last but not least, the mathematical 
approach of tiling in biology. 
Information: http://math.univ-lyon1.fr/~roger/.

December 2012

* 3–16 ICTS Program: Groups, Geometry and Dynamics, CEMS, Ku-
maun University, Almora, Uttarakhand, India.
Description: This program will be organized around the areas of Ge-
ometry and Dynamics, which encompasses a large portion of Group 
Theory (finite or otherwise) in its proximity. The program will have 
two components: (i) Advanced School, Dec. 3–12, 2012; (ii) Discus-
sion Meeting, Dec. 13–16, 2012. 
Topics: The list of topics in the advanced school includes Lorentzian 
geometry, Real and complex Kleinian groups, Geometry of negatively 
curved spaces, Arithmetic of hyperbolic manifolds, Flows on homo-
geneous spaces, Discrete subgroups of Lie groups. The discussion 
meeting will lead to the frontier of current research and trends in 
the fields mentioned above. The lectures on the final day of the 
program will be centered around the areas which are influenced by 
Ravi Kulkarni’s ideas, and are still very much active and important 
in the context of modern mathematics. 
Deadline: The deadline for filling up application form for the pro-
gram is July 31, 2012. 
Information: http://www.icts.res.in/program/GGD2012.

* 3–20 ICTS Program: Winter School on Stochastic Analysis and 
Control of Fluid Flow, School of Mathematics, Indian Institute of 
Science Education and Research, Thiruvananthapuram, Kerala, India.
Description: The aim of the school is to make students and research-
ers across various organizations working in fluid flow problems well 
acquainted with the basic and advanced topics in control of par-
tial differential equations (PDEs) arising from fluid dynamics with 
special emphasis on Navier-Stokes equations in both deterministic 
and stochastic settings. In the first week, introductory topics from 
Navier-Stokes equations, stochastic analysis and control of PDEs will 
be introduced. This would help in building the background for the 
advanced topics to be covered later on. In the following two weeks, 
solvability, control and large deviations of Navier-Stokes equations in 
both deterministic and stochastic settings will be covered. Topics on 
stochastic Navier-Stokes equations and stochastic Landau-Lifschitz-
Gilbert equation on manifolds will also be covered using tools from 
differential geometry and stochastic analysis. 

Information: http://www.icts.res.in/program/
control2012.

* 7–9 International Conference on Frontiers of Mathematical Sci-
ences with Applications (ICFMSA-2012), Calcutta Mathematical 
Society, Kolkata, India.
Theme: Theme of ICFMSA-2012; algebra and applications, analysis 
and applications, geometry and applications, logic and applications, 
continuum mechanics, mathematical physics, mathematical mod-
elling, optimization techniques, nonlinear systems and dynamics, 
time series analysis and applications, image processing and pat-
tern recognition, applicable mathematics in engineering sciences 
and technology, probability, statistics and stochastic processes and 
applications, numerical methods and applications, soft computing 
and applications. 
Registration: Fees: Rs.1000 (for Indian), USD 200 (for non-Indians). 
Send the Title of presentation and abstract to cmsconf@gmail.
com. Last date for submission: September 30, 2012. Notification of 
Acceptance: October 15, 2012. Contact persons: Prof. U. C. De, Sec-
retary; Dr. Sanjay Sen, Jt Convenor; Dr. Ranajit Dhar, Jt Convenor; 
Dr. Koushik Ghosh, Jt Convenor. For any query please send email 
to: cmsconf@gmail.com. 
Information: http://www.calmathsoc.org/downloads/
ICFMSA-2012.pdf.

* 26–January 1 International Conference: Mathematical Science and 
Applications, Abu Dhabi University, College of Arts and Science, De-
partment of Applied Sciences and Mathematics, Abu Dhabi, United 
Arab Emirates.
Aim: The main aim of the conference is to promote, encourage, and 
bring together researchers in the different fields of Mathematics. 
We are pleased to invite you to give a lecture in the forthcoming In-
ternational Conference on Mathematical Science and Applications, 
December 26-31, 2012, Abu Dhabi University. A special emphasis 
will be on the applications of Mathematical Sciences and Applied 
Mathematics. Organizing Committee will make it a mathematically 
enriching and socially exciting event. The aim of the conference is 
discussing the latest developments and researches in the field of 
Mathematical Sciences and its applications. The conference is broad-
based that covers all branches of mathematics and interdisciplinary 
researches. ICMSA 2012 is a peer-reviewed conference. 
Information: Please visit: http://www.adu.ac.ae/en/section/
international-conference-mathematical-sciences-and-

applications.

* 27–29 International Conference on Mathematics, Trends and De-
velopment (ICMTD12), Cairo, Egypt.
Organizer: Egyptian Mathematical Society. 
Topics: Topology and Application, ODE Theory and Techniques, 
Quantum Computation, Quantum Information, Data Security, Data 
Mining, Functional Analysis, Geometry and Application, Related Top-
ics, Related Topics, Modelling. 
Information: http://etms-eg.org/.

* 28–31 International Conference on Mathematical Sciences 
(ICMS2012), Shri Shivaji Education Society’s Science College, Nag-
pur, Maharashtra, India.
Description: We have the honour to inform you that Science Col-
lege, Nagpur, affiliated to R.T.M. Nagpur University, Nagpur, is a 
premier institution of Central India. It is celebrating the 125th Birth 
Anniversary of great mathematician Srinivasa Ramanujam declared 
as a “National Mathematical Year” by the government of India. To 
commemorate this occasion we are holding an International Confer-
ence on Mathematical Sciences, from December 28–31, 2012. The 
academicians round the globe are being invited to participate. It 
is our sincere wish that you come and participate in the academic 
community gathering on this occasion. It shall be our privilege to 
make your stay at Nagpur comfortable and the expenses towards 
your stay and local hospitality shall be our responsibility. We shall 
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* 25–27 7th IMA Conference on Quantitative Modelling in the Man-
agement of Health and Social Care, Central London College, Lon-
don, United Kingdom.
Description: The aim of the conference is to bring together health 
care managers, clinicians, management consultants, and mathemati-
cians, operational researchers, statisticians, health economists, com-
puter scientists, etc. from across the world with a view to bridging 
the gap between the respective communities and to exploring recent 
developments and identifying fruitful avenues for further research. 
Information: http://www.ima.org.uk.

May 2013

* 6–10 AIM Workshop: Algorithms for lattices and algebraic auto-
morphic forms, American Institute of Mathematics, Palo Alto, Cali-
fornia.
Description: This workshop, sponsored by AIM and the NSF, will be 
devoted to explicit methods for algebraic modular forms. 
Information: http://www.aimath.org/ARCC/workshops/
algoautoforms.html.

* 6–10 The Commutative Algebra of Singularities in Birational Ge-
ometry: Multiplier Ideals, Jets, Valuations, and Positive Character-
istic Methods, Mathematical Sciences Research Institute, Berkeley, 
California.
Description: The workshop will examine the interplay between mea-
sures of singularities coming both from characteristic p methods of 
commutative algebra, and invariants of singularities coming from 
birational algebraic geometry. There is a long history of this interac-
tion which arises via the “reduction to characteristic p” procedure. 
It is only in the last few years, however, that very concrete objects 
from both areas, namely generalized test ideals from commutative 
algebra and multiplier ideals from birational geometry, have been 
shown to be intimately connected. This workshop will explore this 
connection, as well as other topics used to study singularities such 
as jets schemes and valuations. 
Information: http://www.msri.org/web/msri/scientific/
workshops/all-workshops/show/-/event/Wm9000.

* 13–17 AIM Workshop: Nonhomogeneous boundary-value prob-
lems for nonlinear waves, American Institute of Mathematics, Palo 
Alto, California.
Description: This workshop, sponsored by AIM and the NSF, will be 
concerned with boundary-value problems for nonlinear dispersive 
evolution equations and systems. 
Information: http://www.aimath.org/ARCC/workshops/
nonlinwaves.html.

* 26–30 The 19th International Conference on Difference Equations 
and Applications, Sultan Qaboos University, Muscat, Oman.
Purpose: Of the conference is to bring together experts and novices 
in the theory and applications of difference equations and discrete 
dynamical systems. 
Theme: The main theme of the conference will be the applications 
of difference equations to Mathematical Sciences, and in particular, 
Mathematical biology, ecology and epidemiology. 
Plenary speakers: Are experts chosen from areas of difference 
equations and discrete dynamical systems. Contributed talks in all 
areas of difference equations and their applications are welcomed. 
Organizer: The conference is organized by the Department of Math-
ematics and Statistics under the auspices of the International Society 
of Difference Equations (ISDE). 
Information: http://www.squ.edu.om/Portals/87/
Conference/Conference2013/index.htm.

feel obliged if you inform us of your consent and the title of your 
Invited Talk/Paper presentation and your food preferences. 
Information: http://www.icms2012.org.

February 2013

* 5–7 International Conference on Mathematical Sciences and Sta-
tistics (ICMSS2013), Kuala Lumpur, Malaysia.
Description: ICMSS2013 is organized by the Department of Math-
ematics, Faculty of Science, Universiti Putra Malaysia. All papers 
will be peer-reviewed and selected for publication in the American 
Institute of Physics (AIP) Conference Proceedings which will appear 
in major databases like SCOPUS and ISI and selected paper will be 
published in a special issue of Malaysian Journal of Mathematical 
Sciences (indexed by SCOPUS) or Discovering Mathematics (Menemui 
Matematik) indexed by Zentralblatt Math. ICMSS2013 Secretariat 
International Conference on Mathematical Sciences and Statistics 
(ICMSS2013). 
Information: http://math.upm.edu.my/icmss2013; Phone: 
+603 89466812; email: icmss2013@yahoo.com.

* 20–22 DIMACS Workshop on Energy Infrastructure: Designing for 
Stability and Resilience, DIMACS Center, CoRE Building, Rutgers 
University, Piscataway, New Jersey.
Description: Presented under the auspices of the Special Focus 
on Energy and Algorithms. The operation of modern power grids 
presents challenges and opportunities that are best met with ap-
propriate technical methodology; it is clear that future grids will 
rely, to a much greater degree than is common today, on extensive 
sensorization and algorithmic machinery to guide both strategic 
planning and real-time operation. Although there is significant so-
phistication already present today, substantial innovative work re-
mains to fulfill the promise implicit in mathematical methodologies. 
 This workshop will focus on three themes of particular importance: 
AC power flow analysis and optimization, uncertainty mitigation, 
and power markets. All presentations will be by faculty and indus-
try experts. 
Organizers: Daniel Bienstock, Columbia University; email: dano@
columbia.edu, Steven Low, Caltech; email: slow@caltech.edu. 
Information: email: workshop@dimacs.rutgers.edu; http://
dimacs.rutgers.edu/Workshops/Infrastructure/.

* 25–March 1 AIM Workshop - Brauer groups and obstruction prob-
lems: Moduli spaces and arithmetic, American Institute of Math-
ematics, Palo Alto, California.
Description: This workshop, sponsored by AIM and the NSF, will 
be devoted to studying elements of the Brauer group from both an 
arithmetic perspective and a Hodge-theoretic and derived categori-
cal perspective. 
Information: http://www.aimath.org/ARCC/workshops/
brauermoduli.html.

March 2013

* 13–15 IAENG International Conference on Operations Research 
2013 (ICOR’13), Royal Garden Hotel, Hong Kong, China.
Description: The conference ICOR’13 is held under the International 
MultiConference of Engineers and Computer Scientists 2013. The 
IMECS 2013 is organized by the International Association of Engi-
neers (IAENG). The IMECS conferences serve as good platforms for 
our members and the entire engineering community to meet with 
each other and to exchange ideas. All submitted papers will be under 
peer review and accepted papers will be published in the conference 
proceeding (ISBN: 978-988-19251-8-3). The abstracts will be indexed 
and available at major academic databases. The accepted papers 
will also be considered for publication in the special issues of the 
journal Engineering Letters, in IAENG journals and in edited books. 
Deadline: Manuscript Submission: December 8, 2012. 
Information: http://www.iaeng.org/IMECS2013/ICOR2013.
html.
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Guinea. The conference aims at bringing together experts, who are 
already practicing in different fields of pure and applied mathemat-
ics, as well as researchers, undergraduates and postgraduate stu-
dents from around the globe to discuss mathematical questions, 
exchange high level knowledge of methods and investigate diverse 
applications of Pure and Applied Mathematics to domains such as 
astronomy, biology, education, engineering, geosciences, security, 
health care, medicine etc. Academia and industries are invited to 
participate. Mathematics Educationists are also welcome. 
Information: Please contact: journal@cms.unitech.ac.pg; 
http://www.unitech.ac.pg/.

February 2014

* 10–11 Connections for Women: Model Theory and its interactions 
with number theory and algebraic geometry, Mathematical Sci-
ences Research Institute, Berkeley, California.
Description: The development of model theory has always been 
influenced by its potential applications. Recent years have seen a 
remarkable flowering of that development, with many exciting ap-
plications of model theory in number theory and algebraic geometry. 
The introductory workshop will aim to increase these interactions 
by exposing the techniques of model theory to the number theo-
rists and algebraic geometers, and the problems of number theory 
and algebraic geometry to the model theorists. The Connections for 
Women workshop will focus on presenting current research on the 
borders of these subjects, with particular emphasis on the contribu-
tions of women. In addition, there will be some social occasions to 
allow young women and men to make connections with established 
researchers, and a panel discussion addressing the challenges faced 
by all young researchers, but especially by women, in establishing 
a career in mathematics. 
Information: email: chris@msri.org ; http://www.
msri.org/web/msri/scientific/workshops/

all-workshops/show/-/event/Wm9548.

May 2014

* 12–14 SIAM Conference on Imaging Science (IS14), Hong Kong 
Baptist University, Hong Kong, China.
Description: The interdisciplinary field of imaging science is experi-
encing tremendous growth. New devices capable of imaging objects 
and structures from nanoscale to the astronomical scale are con-
tinuously being developed and improved, and as result, the reach of 
science and medicine has been extended in exciting and unexpected 
ways. The impact of this technology has been to generate new chal-
lenges associated with the problems of formation, acquisition, com-
pression, transmission, and analysis of images. By their very nature, 
these challenges cut across the disciplines of physics, engineering, 
mathematics, biology, medicine, and statistics. While the primary 
purpose of this conference is to focus on mathematical issues, the 
other facets of imaging, such as biomedical and engineering aspects, 
for example, will also play an important role. 
Information: http://www.siam.org/meetings/is14/.

June 2014

* 29–July 3 26th International Conference on Formal Power Series 
and Algebraic Combinatorics (FPSAC), DePaul University, Chicago, 
Illinois.
Topics: Include all aspects of combinatorics and their relations with 
other parts of mathematics, physics, computer science, and biology. 
The conference will include invited lectures, contributed presenta-
tions, poster sessions, and software demonstrations. There will be 
no parallel sessions. 
Information: http://sites.google.com/site/fpsac2014/.

June 2013

* 3–28 Focus Program on Noncommutative Geometry and Quan-
tum Groups, Fields Institute for Research in Mathematical Sciences, 
Toronto, Ontario, Canada.
Description: Weeks 1, 2, and 3 will be devoted to short courses and 
seminars on the topics of noncommutative geometry and dynamical 
systems, quantum groups and Hopf cyclic homology, and connec-
tions between noncommutative geometry and index theory, geom-
etry, and mathematical physics. The last week will be devoted to a 
capstone conference in honor of the 75th birthday of Marc Rieffel 
of the University of California, Berkeley, who has been one of the 
most influential mathematicians in the world in the area of noncom-
mutative geometry and quantum groups. 
Information: http://www.fields.utoronto.ca/programs/
scientific/12-13/quantumgroups/.

* 10–14 ApplMath13, 8th Conference on Applied Mathematics and 
Scientific Computing, Sibenik, Croatia.
Description: The aim of the Conference is the exchange of ideas, 
methods and problems between various disciplines of applied math-
ematics. Nonmathematicians using mathematics as a tool are also 
encouraged to take part in the Conference. The first seven confer-
ences had a strong international flavor. The first two were held in 
Dubrovnik in 1999 (ApplMath99), 2001 (AMSC2001), the next three 
on Brijuni in 2003 (ApplMath03), 2005 (ApplMath05) and 2007 (Ap-
plMath07); then in Zadar (ApplMath09), and the last one in Trogir 
(ApplMath11). Each one had a special topic, see the related web sites. 
Proceedings have been published by Dept. of Mathematics, Univ. of 
Zagreb (ApplMath99), by Kluwer publishers (AMSC2001), by Springer 
(ApplMath03), Annali dell.Università di Ferrara (ApplMath05, Ap-
plMath07), and accepted papers from the ApplMath09 and Ap-
plMath11 appeared in Mathematical Communications. 
Information: http://applmath13.math.hr/.

* 17–21 AIM Workshop: Exponential random network models, 
American Institute of Mathematics, Palo Alto, California.
Description: This workshop, sponsored by AIM and the NSF, will 
bring practicing social scientists and statisticians, who study ex-
ponential random graph models, into contact with an emerging 
group of mathematicians who use a variety of new tools, includ-
ing graph limit theory and tools from statistical mechanics such 
as spin glasses. 
Information: http://www.aimath.org/ARCC/workshops/
exprandnetwork.html.

July 2013

* 8–12 AIM Workshop: Generalizations of chip-firing and the criti-
cal group, American Institute of Mathematics, Palo Alto, California.
Description: This workshop, sponsored by AIM and the NSF, will 
center around the abelian sandpile model and related chip-firing 
games on graphs, including generalizations to higher dimension, 
abelian networks, and pattern formation. 
Information: http://www.aimath.org/ARCC/workshops/
chipfiring.html.

The following new announcements will not be repeated until 
the criteria in the next to the last paragraph at the bottom 
of the first page of this section are met.

November 2013

* 26–28 International Conference on Pure and Applied Mathemat-
ics, ICPAM-LAE 2013, Png University of Technology, Lae, Morobe 
Province, Papua New Guinea.
Description: The objective of the ICPAM-LAE, 2013 is to bring to-
gether international team of mathematicians that will contribute to 
the development of Pure and Applied Mathematics in Papua New 
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Algebra and Algebraic Geometry

Infinite-Dimensional
Representations of
2-Groups

John C. Baez, University of
California, Riverside, CA, Aristide
Baratin, Max Planck Institute
for Gravitational Physics, Golm,
Germany, Laurent Freidel,
Perimeter Institute for Theoretical
Physics, Waterloo, ON, Canada,
and Derek Wise, University of
Erlangen-Nurnberg, Erlagen,
Germany

Contents: Introduction; Representations of 2-groups; Measurable
categories; Representations on measurable categories; Conclusion;
Appendix A. Tools from measure theory; Bibliography.

Memoirs of the American Mathematical Society, Volume 219,
Number 1032

August 2012, 120 pages, Softcover, ISBN: 978-0-8218-7284-0, 2010

Mathematics Subject Classification: 20C35; 18D05, 22A22, Individual

member US$42.60, List US$71, Institutional member US$56.80,

Order code MEMO/219/1032

Finite Order
Automorphisms
and Real Forms of Affine
Kac-Moody Algebras
in the Smooth and
Algebraic Category

Ernst Heintze and Christian Groß,
Universität Augsburg, Germany

Contents: Introduction; Isomorphisms between smooth loop
algebras; Isomorphisms of smooth affine Kac-Moody algebras;
Automorphisms of the first kind of finite order; Automorphisms of
the second kind of finite order; Involutions; Real forms; The algebraic
case; Appendix A.π0((Autg)%) and representatives of its conjugacy
classes; Appendix B. Conjugate linear automorphisms of g; Appendix
C. Curves of automorphisms of finite order; Bibliography.

Memoirs of the American Mathematical Society, Volume 219,
Number 1030

August 2012, 66 pages, Softcover, ISBN: 978-0-8218-6918-5, LC

2012015560, 2010 Mathematics Subject Classification: 17B67, 17B40,

53C35, Individual member US$34.80, List US$58, Institutional

member US$46.40, Order code MEMO/219/1030

Extended Graphical
Calculus for Categorified
Quantum sl(2)

Mikhail Khovanov, Columbia
University, New York, NY, Aaron
D. Lauda, University of Southern
California, Los Angeles, CA, Marco
Mackaay, Universidade do Algarve,
Faro, Portugal, and Marko Stošić,
Instituto Superior Tecnico, Lisboa,
Portugal

Contents: Introduction; Thick calculus for the nilHecke ring; Brief
review of calculus for categorified sl(2); Thick calculus and U̇;
Decompositions of functors and other applications; Bibliography.
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Memoirs of the American Mathematical Society, Volume 219,
Number 1029

August 2012, 87 pages, Softcover, ISBN: 978-0-8218-8977-0, LC

2012015558, 2010 Mathematics Subject Classification: 81R50; 18D05,

05E05, Individual member US$40.20, List US$67, Institutional

member US$53.60, Order code MEMO/219/1029

Hopf Algebras and
Congruence Subgroups

Yorck Sommerhäuser, University
of South Alabama, Mobile, AL,
and Yongchang Zhu, Hong Kong
University of Science & Technology,
Kowloon, Hong Kong

Contents: Introduction; The modular
group; Quasitriangular Hopf algebras;

Factorizable Hopf algebras; The action of the modular group;
The semisimple case; The case of the Drinfel’d double; Induced
modules; Equivariant Frobenius–Schur indicators; Two congruence
subgroup theorems; The action of the Galois group; Galois groups
and indicators; Galois groups and congruence subgroups; Notes;
Bibliography; Subject index; Symbol index.

Memoirs of the American Mathematical Society, Volume 219,
Number 1028

August 2012, 134 pages, Softcover, ISBN: 978-0-8218-6913-0, LC

2012015550, 2010 Mathematics Subject Classification: 16T05; 17B37,

Individual member US$43.20, List US$72, Institutional member

US$57.60, Order code MEMO/219/1028

Groups and Model
Theory

Lutz Strüngmann, University
of Duisburg-Essen, Germany,
Manfred Droste, University of
Leipzig, Germany, László Fuchs,
Tulane University, New Orleans,
LA, and Katrin Tent, University of
Münster, Germany, Editors

This book contains the proceedings of the conference “Groups and
Model Theory”, held May 30–June 3, 2011, in Ruhr, Germany, in honor
of Rüdiger Göbel’s 70th birthday.

In the last thirty years, group theory has received new input through
the application of methods from logic to problems in algebra. In
particular, model theory has strongly influenced both commutative
and non-commutative group theory. This led to striking new
developments in group theory and has had an interesting impact back
on model theory. This interplay has been revisited by algebraists and
model theorists and is showing strong and promising roads for future
research.

This book presents important current research at the border of
model theory and group theory by renowned researchers. Articles
in this volume cover abelian groups, modules over commutative
rings, permutation groups, automorphism groups of homogeneous
structures such as graphs, relational structures, geometries,

topological spaces or groups, consequences of model theoretic
properties like stability or categoricity, subgroups of small index, the
automorphism tower problem, as well as random constructions.

This item will also be of interest to those working in logic and
foundations.

Contents: U. Albrecht, S. Breaz, and P. Schultz, Functorial properties
of Hom and Ext; G. Braun and S. Pokutta, Rigid abelian groups
and the probabilistic method; P. Danchev and B. Goldsmith, On
projection-invariant subgroups of abelian p-groups; G. D’Este,
Looking for indecomposable right bounded complexes; C. De Vivo
and C. Metelli, Butler’s theorem revisited; M. Flagg, The role of
the Jacobson radical in isomorphism theorems; A. Fornasiero and
I. Halupczok, Dimension in topological structures: Topological
closure and local property; L. Fuchs, On kernel modules of cotorsion
pairs; R. Göbel and S. Pokutta, Absolutely rigid fields and Shelah’s
absolutely rigid trees; B. Goldsmith and K. Gong, A note on Hopfian
and co-Hopfian abelian groups; D. Herden, Upper cardinal bounds
for absolute structures; C. Jacoby, Undefinability of local Warfield
groups in L∞ω; C. Jacoby, K. Leistner, P. Loth, and L. Strüngmann,
Abelian groups with partial decomposition bases in Lδ∞ω, Part I;
C. Jacoby and P. Loth, Abelian groups with partial decomposition
bases in Lδ∞ω, Part II; I. Kaplan and S. Shelah, Automorphism towers
and automorphism groups of fields without choice; P. W. Keef,
On subgroups of totally projective primary abelian groups and
direct sums of cyclic groups; D. C. Lockett and J. K. Truss, Generic
endomorphisms of homogeneous structures; P. Lücke, Special pairs
and automorphisms of centreless groups; D. Macpherson and
K. Tent, Pseudofinite groups with NIP theory and definability in
finite simple groups; O. Mutzbauer and E. Solak, (1,2)-groups for a
regulator quotient of exponent p4; J. D. Reid, On the macro structure
of torsion free groups; L. Salce, Some results on the algebraic entropy;
S. Shelah, Modules and infinitary logics.

Contemporary Mathematics, Volume 576

September 2012, 314 pages, Softcover, ISBN: 978-0-8218-6923-9, LC

2012012699, 2010 Mathematics Subject Classification: 20A15, 20F50,

20F10, 20F28, 20P05, 20K10, 20K20, 03C64, 03C98, 16D10, AMS

members US$86.40, List US$108, Order code CONM/576

Analysis

Recent Advances in
Orthogonal Polynomials,
Special Functions, and
Their Applications

J. Arvesú and G. López
Lagomasino, Universidad Carlos III
de Madrid, Leganés, Spain, Editors

This volume contains the proceedings of
the 11th International Symposium on Orthogonal Polynomials,
Special Functions, and Their Applications, held August 29–September
2, 2011, at the Universidad Carlos III de Madrid in Leganés, Spain.

The papers cover asymptotic properties of polynomials on curves of
the complex plane, universality behavior of sequences of orthogonal
polynomials for large classes of measures and its application in
random matrix theory, the Riemann–Hilbert approach in the study of

August 2012 Notices of the AMS 1023

http://www.ams.org/bookstore-getitem/item=memo-219-1028
http://www.ams.org/bookstore-getitem/item=memo-219-1028
http://www.ams.org/bookstore-getitem/item=memo-219-1028
http://www.ams.org/bookstore-getitem/item=conm-576
http://www.ams.org/bookstore-getitem/item=conm-576
http://www.ams.org/bookstore-getitem/item=conm-576
http://www.ams.org/bookstore-getitem/item=conm-578
http://www.ams.org/bookstore-getitem/item=conm-578
http://www.ams.org/bookstore-getitem/item=conm-578
http://www.ams.org/bookstore-getitem/item=conm-578
http://www.ams.org/bookstore-getitem/item=conm-578


New Publications Offered by the AMS

Padé approximation and asymptotics of orthogonal polynomials,
quantum walks and CMV matrices, spectral modifications of linear
functionals and their effect on the associated orthogonal polynomials,
bivariate orthogonal polynomials, and optimal Riesz and logarithmic
energy distribution of points. The methods used include potential
theory, boundary values of analytic functions, Riemann–Hilbert
analysis, and the steepest descent method.

Contents: M. Alfaro and W. Van Assche, Life and work (so far) of Paco
Marcellán; A. I. Aptekarev, J. S. Dehesa, P. Sánchez-Moreno, and
D. N. Tulyakov, Asymptotics of Lp-norms of Hermite polynomials
and Rényi entropy of Rydberg oscillator states; J. S. Brauchart,
D. P. Hardin, and E. B. Saff, The next-order term for optimal Riesz
and logarithmic energy asymptotics on the sphere; M. J. Cantero,
L. Moral, and L. Velázquez, Spectral transformations of hermitian
linear functionals; T. Claeys and S. Olver, Numerical study of higher
order analogues of the Tracy–Widom distribution; A. Eremenko
and P. Yuditskii, Comb functions; J. S. Geronimo, P. Iliev, and
G. Knese, Orthogonality relations for bivariate Bernstein-Szegő
measures; F. A. Grünbaum, Quantum walks and CMV matrices; D. S.
Lubinsky, Discrete beta ensembles based on Gauss type quadratures;
A. Martínez-Finkelshtein, E. A. Rakhmanov, and S. P. Suetin, Heine,
Hilbert, Padé, Riemann, and Stieltjes: John Nuttall’s work 25 years
later; E. A. Rakhmanov, Orthogonal polynomials and S-curves;
V. Totik, Fast decreasing and orthogonal polynomials.

Contemporary Mathematics, Volume 578

October 2012, approximately 254 pages, Softcover, ISBN: 978-0-

8218-6896-6, 2010 Mathematics Subject Classification: 30E05, 30E10,

30E15, 33-XX, 42C05, 42C10, 41A20, 41A21, 41A25, 41A30, AMS

members US$68.80, List US$86, Order code CONM/578

Applications

Multi-Scale and
High-Contrast PDE
From Modelling, to
Mathematical Analysis, to
Inversion

Habib Ammari, Ecole Normale
Supérieure, Paris, France, Yves
Capdeboscq, Mathematical
Institute, Oxford, United Kingdom,
and Hyeonbae Kang, Inha
University, Incheon, Korea, Editors

This volume contains the proceedings of the conference “Multi-Scale
and High-Contrast PDE: From Modelling, to Mathematical Analysis, to
Inversion”, held June 28–July 1, 2011, at the University of Oxford.

The mathematical analysis of PDE modelling materials, or tissues,
presenting multiple scales has been an active area of research for
more than 40 years. The study of the corresponding imaging,
or reconstruction, problem is a more recent one. If the material
parameters of the PDE present high contrast ratio, then the
solution to the PDE becomes particularly challenging to analyze, or
compute. Similar difficulties occur in time dependent equations in
high frequency regimes. Over the last decade the analysis of the
inversion problem at moderate frequencies, the rigorous derivation of

asymptotics at high frequencies, and the regularity properties of
solutions of elliptic PDE in highly heterogeneous media have received
a lot of attention.

The focus of this volume is on recent progress towards a complete
understanding of the direct problem with high contrast or high
frequencies, and unified approaches to the inverse and imaging
problems for both small and large contrast or frequencies. The
volume also includes contributions on the inverse problem, both on
its analysis and on numerical reconstructions. It offers the reader a
good overview of current research and direction for further pursuit on
multiscale problems, both in PDE and in signal processing, and in
the analysis of the equations or the computation of their solutions.
Special attention is devoted to new models and problems coming
from physics leading to innovative imaging methods.

This item will also be of interest to those working in differential
equations.

Contents: H. Ammari, J. Garnier, V. Jugnon, H. Kang, H. Lee,
and M. Lim, Enhancement of near-cloaking. Part III: Numerical
simulations, statistical stability, and related questions; O. D.
Lavrentovich, Looking at the world through liquid crystal glasses;
E. Zuazua, A remark on the observability of conservative linear
systems; Y. Capdeboscq, G. Leadbetter, and A. Parker, On the
scattered field generated by a ball inhomogeneity of constant index in
dimension three; E. Bonnetier and F. Triki, Pointwise bounds on
the gradient and the spectrum of the Neumann-Poincaré operator:
The case of 2 discs; B. Düring and C.-B. Schönlieb, A high-contrast
fourth-order PDE from imaging: numerical solution by ADI splitting;
M. de Hoop, E. Fedrizzi, J. Garnier, and K. Sølna, Imaging with noise
blending; G. Bal and O. Pinaud, Correlations of heterogeneous wave
fields propagating in homogeneous media.

Contemporary Mathematics, Volume 577

October 2012, 144 pages, Softcover, ISBN: 978-0-8218-6929-1, LC

2012013127, 2010 Mathematics Subject Classification: 35B30, 35J05,

35J25, 35K35, 35R30, 65M06, 76A15, 35L05, 93B05, AMS members

US$49.60, List US$62, Order code CONM/577

Differential Equations

Ordinary Differential
Equations and
Dynamical Systems

Gerald Teschl, University of
Vienna, Austria

This book provides a self-contained
introduction to ordinary differential
equations and dynamical systems suitable
for beginning graduate students.

The first part begins with some simple examples of explicitly solvable
equations and a first glance at qualitative methods. Then the
fundamental results concerning the initial value problem are proved:
existence, uniqueness, extensibility, dependence on initial conditions.
Furthermore, linear equations are considered, including the Floquet
theorem, and some perturbation results. As somewhat independent
topics, the Frobenius method for linear equations in the complex
domain is established and Sturm–Liouville boundary value problems,
including oscillation theory, are investigated.
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The second part introduces the concept of a dynamical system. The
Poincaré–Bendixson theorem is proved, and several examples of
planar systems from classical mechanics, ecology, and electrical
engineering are investigated. Moreover, attractors, Hamiltonian
systems, the KAM theorem, and periodic solutions are discussed.
Finally, stability is studied, including the stable manifold and the
Hartman–Grobman theorem for both continuous and discrete
systems.

The third part introduces chaos, beginning with the basics for iterated
interval maps and ending with the Smale–Birkhoff theorem and the
Melnikov method for homoclinic orbits.

The text contains almost three hundred exercises. Additionally, the
use of mathematical software systems is incorporated throughout,
showing how they can help in the study of differential equations.

Contents: Part 1. Classical theory: Introduction; Initial value
problems; Linear equations; Differential equations in the complex
domain; Boundary value problems; Part 2. Dynamical systems:
Dynamical systems; Planar dynamical systems; Higher dimensional
dynamical systems; Local behavior near fixed points; Part 3. Chaos:
Discrete dynamical systems; Discrete dynamical systems in one
dimension; Periodic solutions; Chaos in higher dimensional systems;
Bibliographical notes; Bibliography; Glossary of notation; Index.

Graduate Studies in Mathematics, Volume 140

September 2012, approximately 356 pages, Hardcover, ISBN: 978-0-

8218-8328-0, 2010 Mathematics Subject Classification: 34-01, 37-01,

AMS members US$51.20, List US$64, Order code GSM/140

Geometry and Topology

Euclidean Geometry
A Guided Inquiry Approach

David M. Clark, State University
of New York, New Paltz, NY

Geometry has been an essential element
in the study of mathematics since antiquity.
Traditionally, we have also learned formal
reasoning by studying Euclidean geometry.
In this book, David Clark develops a modern
axiomatic approach to this ancient subject,

both in content and presentation.

Mathematically, Clark has chosen a new set of axioms that draw on
a modern understanding of set theory and logic, the real number
continuum and measure theory, none of which were available in
Euclid’s time. The result is a development of the standard content of
Euclidean geometry with the mathematical precision of Hilbert’s
foundations of geometry. In particular, the book covers all the topics
listed in the Common Core State Standards for high school synthetic
geometry.

The presentation uses a guided inquiry, active learning pedagogy.
Students benefit from the axiomatic development because they
themselves solve the problems and prove the theorems with the
instructor serving as a guide and mentor. Students are thereby
empowered with the knowledge that they can solve problems on their
own without reference to authority.

This book, written for an undergraduate axiomatic geometry course,
is particularly well suited for future secondary school teachers.

In the interest of fostering a greater awareness and appreciation of
mathematics and its connections to other disciplines and everyday
life, MSRI and the AMS are publishing books in the Mathematical
Circles Library series as a service to young people, their parents and
teachers, and the mathematics profession.

Titles in this series are co-published with the Mathematical Sciences
Research Institute (MSRI).

Contents: Congruent figures; Axioms, theorems and proofs; Area
measure; Angle measure; Similar figures; Trigonometric ratios; Circle
measure; Perspective geometry; The axioms; Guidelines for the
instructor; Hilbert’s axioms; Bibliography; Index.

MSRI Mathematical Circles Library, Volume 9

August 2012, approximately 145 pages, Softcover, ISBN: 978-0-

8218-8985-5, 2010 Mathematics Subject Classification: 97G40; 97A30,

97D40, 97G30, 97G50, AMS members US$31.20, List US$39, Order

code MCL/9

Elliptic Integrable
Systems: A
Comprehensive
Geometric
Interpretation

Idrisse Khemar, Université Henri
Poincaré, Vandoeuvre-lès-Nancy,
France

Contents: Introduction; Notation,
conventions and general definitions;

Invariant connections on reductive homogeneous spaces; m-th
elliptic integrable system associated to a k′-symmetric space; Finite
order isometries and twistor spaces; Vertically harmonic maps and
harmonic sections of submersions; Generalized harmonic maps;
Generalized harmonic maps into f -manifolds; Generalized harmonic
maps into reductive homogeneous spaces; Appendix; Bibliography;
Index; List of symbols.

Memoirs of the American Mathematical Society, Volume 219,
Number 1031

August 2012, 215 pages, Softcover, ISBN: 978-0-8218-6925-3, 2010

Mathematics Subject Classification: 53B20, 53B35; 53B50, Individual

member US$52.80, List US$88, Institutional member US$70.40,

Order code MEMO/219/1031
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New AMS-Distributed Publications

J-holomorphic Curves
and Symplectic
Topology
Second Edition

Dusa McDuff, Barnard College,
Columbia University, New York, NY,
and Dietmar Salamon, ETH, Zurich,
Switzerland

The theory of J-holomorphic curves has been of great importance
since its introduction by Gromov in 1985. In mathematics, its
applications include many key results in symplectic topology. It was
also one of the main inspirations for the creation of Floer homology.
In mathematical physics, it provides a natural context in which to
define Gromov–Witten invariants and quantum cohomology, two
important ingredients of the mirror symmetry conjecture.

The main goal of this book is to establish the fundamental theorems
of the subject in full and rigorous detail. In particular, the book
contains complete proofs of Gromov’s compactness theorem for
spheres, of the gluing theorem for spheres, and of the associativity of
quantum multiplication in the semipositive case. The book can also
serve as an introduction to current work in symplectic topology: there
are two long chapters on applications, one concentrating on classical
results in symplectic topology and the other concerned with quantum
cohomology. The last chapter sketches some recent developments in
Floer theory. The five appendices of the book provide necessary
background related to the classical theory of linear elliptic operators,
Fredholm theory, Sobolev spaces, as well as a discussion of the moduli
space of genus zero stable curves and a proof of the positivity of
intersections of J-holomorphic curves in four-dimensional manifolds.
The second edition clarifies various arguments, corrects several
mistakes in the first edition, includes some additional results in
Chapter 10 and Appendices C and D, and updates the references to
recent developments.

Contents: Introduction; J-holomorphic curves; Moduli spaces
and transversality; Compactness; Stable maps; Moduli spaces of
stable maps; Gromov–Witten invariants; Hamiltonian perturbations;
Applications in symplectic topology; Gluing; Quantum cohomology;
Floer homology; Fredholm theory; Elliptic regularity; The
Riemann–Roch theorem; Stable curves of genus zero; Singularities
and intersections; Bibliography; List of symbols; Index.

Colloquium Publications, Volume 52

August 2012, approximately 730 pages, Hardcover, ISBN: 978-0-8218-

8746-2, LC 2012016161, 2010 Mathematics Subject Classification:

53D05, 53D45, 53D35, 57R17, 37J05, 32Q65; 53D12, 53D40, 58J05,

14N35, AMS members US$87.20, List US$109, Order code COLL/52.R

New AMS-Distributed
Publications

Algebra and Algebraic Geometry

The Overconvergent
Site

Bernard Le Stum, Université de
Rennes 1, France

The author proves that rigid cohomology
can be computed as the cohomology of
a site analogous to the crystalline site.
Berthelot designed rigid cohomology as
a common generalization of crystalline
and Monsky–Washnitzer cohomology.

Unfortunately, unlike the former, the functoriality of the theory is
not built in. The author defines the “overconvergent site” which is
functorially attached to an algebraic variety.

The author proves that the category of modules of finite presentation
on this ringed site is equivalent to the category of overconvergent
isocrystals on the variety. He also proves that their cohomology
coincides.

A publication of the Société Mathématique de France, Marseilles (SMF),
distributed by the AMS in the U.S., Canada, and Mexico. Orders from
other countries should be sent to the SMF. Members of the SMF receive
a 30% discount from list.

Contents: Introduction; Geometry; Coefficients; Cohomology;
Appendix; Bibliography; Index.

Mémoires de la Société Mathématique de France, Number 127

April 2012, 108 pages, Softcover, ISBN: 978-2-85629-341-6, 2010

Mathematics Subject Classification: 14F30, Individual member

US$33.30, List US$37, Order code SMFMEM/127

Introduction to Moduli
Problems and Orbit
Spaces

P. E. Newstead, University of
Liverpool, England

Geometric Invariant Theory (GIT),
developed in the 1960s by David Mumford,
is the theory of quotients by group
actions in algebraic geometry. The theory’s

principal application is to the construction of various moduli spaces.

Newstead gave a series of lectures in 1975 at the Tata Institute
of Fundamental Research, Mumbai, on GIT and its application to
the moduli of vector bundles on curves. It was a masterful and
understandable exposition of important material, with clear proofs
and many examples. The notes, published as a volume in the TIFR
lecture notes series, became a classic, and generations of algebraic
geometers working in these subjects got their basic introduction
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New AMS-Distributed Publications

to this area through these lecture notes. Though continuously in
demand, these lecture notes have been out of print for many years.
The Tata Institute is happy to reissue these notes in this volume.

A publication of the Tata Institute of Fundamental Research.
Distributed worldwide except in India, Bangladesh, Bhutan, Maldavis,
Nepal, Pakistan, and Sri Lanka.

Contents: Preliminaries; The concept of moduli; Endomorphisms of
vector spaces; Quotients; Examples; Vector bundles over a curve;
Bibliography; List of symbols; Index.

Tata Institute of Fundamental Research

March 2011, 152 pages, Softcover, ISBN: 978-81-8487-162-3, 2010

Mathematics Subject Classification: 14L24, 14D20, 14H60, AMS

members US$32, List US$40, Order code TIFR/17

A Course on Elation
Quadrangles

Koen Thas, Ghent University,
Belgium

The notion of elation generalized
quadrangle is a natural generalization to
the theory of generalized quadrangles of
the important notion of translation planes
in the theory of projective planes. Almost
any known class of finite generalized

quadrangles can be constructed from a suitable class of elation
quadrangles.

In this book the author considers several aspects of the theory of
elation generalized quadrangles. Special attention is given to local
Moufang conditions on the foundational level, exploring, for instance,
Knarr’s question from the 1990s concerning the very notion of
elation quadrangles. All the known results on Kantor’s prime power
conjecture for finite elation quadrangles are gathered, some of them
published here for the first time. The structural theory of elation
quadrangles and their groups is heavily emphasized. Other related
topics, such as p-modular cohomology, Heisenberg groups, and
existence problems for certain translation nets, are briefly touched.

This book starts from scratch and is essentially self-contained. Many
alternative proofs are given for known theorems. This course contains
dozens of exercises at various levels, from very easy to rather difficult,
and will stimulate undergraduate and graduate students to enter the
fascinating and rich world of elation quadrangles. More accomplished
mathematicians will find the final chapters especially challenging.

This item will also be of interest to those working in discrete
mathematics and combinatorics.

A publication of the European Mathematical Society (EMS). Distributed
within the Americas by the American Mathematical Society.

Contents: Generalized quadrangles; The Moufang condition; Elation
quadrangles; Some features of special p-groups; Parameters of elation
quadrangles and structure of elation groups; Standard elations and
flock quadrangles; Foundations of EGQs; Elation quadrangles with
nonisomorphic elation groups; Application: Existence of translation
nets; Elations of dual translation quadrangles; Local Moufang
conditions; Bibliography; Symbols; Index.

EMS Series of Lectures in Mathematics, Volume 17

June 2012, 129 pages, Softcover, ISBN: 978-3-03719-110-1, 2010

Mathematics Subject Classification: 05-02, 20-02, 51-02, 05B25, 05E18,

20B25, 20D15, 20D20, 51B25, 51E12, AMS members US$28.80, List

US$36, Order code EMSSERLEC/17

Analysis

Handbook of
Teichmüller Theory
Volume III

Athanase Papadopoulos,
Université de Strasbourg, France,
Editor

The subject of this handbook is Teichmüller
theory in a wide sense, namely the theory
of geometric structures on surfaces and

their moduli spaces. This includes the study of vector bundles
on these moduli spaces, the study of mapping class groups, the
relation with 3-manifolds, the relation with symmetric spaces and
arithmetic groups, the representation theory of fundamental groups,
and applications to physics. Thus the handbook is a place where
several fields of mathematics interact: Riemann surfaces, hyperbolic
geometry, partial differential equations, several complex variables,
algebraic geometry, algebraic topology, combinatorial topology,
low-dimensional topology, theoretical physics, and others. This
confluence of ideas toward a unique subject is a manifestation of the
unity and harmony of mathematics.

This volume contains surveys on the fundamental theory as well as
surveys on applications to and relations with the fields mentioned
above. It is written by leading experts in these fields. Some of the
surveys contain classical material, while others present the latest
developments of the theory as well as open problems.

This volume is divided into the following four sections:

• The metric and the analytic theory
• The group theory
• The algebraic topology of mapping class groups and moduli

spaces
• Teichmüller theory and mathematical physics

This handbook is addressed to graduate students and researchers in
all the fields mentioned.

This item will also be of interest to those working in geometry and
topology.

A publication of the European Mathematical Society. Distributed
within the Americas by the American Mathematical Society.

Contents: A. Papadopoulos, Introduction to Teichmüller theory, old
and new, III; Part A. The metric and the analytic theory, 3: J.-P. Otal,
Quasiconformal and BMO-quasiconformal homeomorphisms; J. Hu,
Earthquakes on the hyperbolic plane; C. Series, Kerckhoff’s lines of
minima in Teichmüller space; Part B. The group theory, 3: L. Ji, A
tale of two groups: arithmetic groups and mapping class groups;
J. D. McCarthy and A. Papadopoulos, Simplicial actions of mapping
class groups; V. Disarlo, On the coarse geometry of the complex of
domains; M. Korkmaz, Minimal generating sets for the mapping class
group of a surface; K. Habiro and G. Massuyeau, From mapping class
groups to monoids of homology cobordisms: A survey; T. Sakasai,
A survey of Magnus representations for mapping class groups and
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New AMS-Distributed Publications

Call for Proposals
Workshop Program
AIM invites proposals for its focused workshop 
program.  AIM’s workshops are distinguished by 
their specific mathematical goals.  This may involve 
making progress on a significant unsolved problem 
or examining the convergence of two distinct areas 
of mathematics.  Workshops are small in size, up to 
28 people, to allow for close collaboration among the 
participants.

SQuaREs Program
AIM also invites proposals for a new program called 
SQuaREs, Structured Quartet Research Ensembles.  
More long-term in nature, this program brings 
together groups of four to six researchers for a week 
of focused work on a specific research problem in 
consecutive years.  
More details are available at:

AIM, the American Institute of Mathematics, sponsors 
week-long activities in all areas of the mathematical 
sciences with an emphasis on focused collaborative 

research.

http://www.aimath.org/research/
deadline: November 1

AIM seeks to promote diversity in the research mathematics 
community.  We encourage proposals which include significant 
participation of women, underrepresented minorities, junior 
scientists, and researchers from primarily undergraduate 

institutions.

homology cobordisms of surfaces; L. Funar, C. Kapoudjian, and
V. Sergiescu, Asymptotically rigid mapping class groups and
Thompson’s groups; Part C. The algebraic topology of mapping class
groups and their intersection theory: D. Zvonkine, An introduction
to moduli spaces of curves and their intersection theory; I. Madsen,
Homology of the open moduli space of curves; L. Ji and S. Zucker, On
the Lp-cohomology and the geometry of metrics on moduli spaces
of curves; Part D. Teichmüller theory and mathematical physics:
K. Krasnov and J.-M. Schlenker, The Weil-Petersson metric and the
renormalized volume of hyperbolic 3-manifolds; R. M. Kashaev,
Discrete Liouville equation and Teichmüller theory; Corrigenda; List
of contributors; Index.

IRMA Lectures in Mathematics and Theoretical Physics, Volume
17

June 2012, 874 pages, Hardcover, ISBN: 978-3-03719-103-3, 2010

Mathematics Subject Classification: 30-00, 32-00, 57-00, 11F06, 11F75,

14D20, 14H15, 14J60, 14H55, 20F14, 20F28, 20F38, 20F65, 20F67,

20H10, 53A35, 53B35, 53C35, 53C50, 53C80, 53C55, 53D55, 53Z05,

AMS members US$102.40, List US$128, Order code EMSILMTP/17

Probability and Statistics

Topics in Occupation
Times and Gaussian
Free Fields

Alain-Sol Sznitman, ETH, Zürich,
Switzerland

This book grew out of a graduate course
at ETH Zürich during the spring 2011 term.
It explores various links between such
notions as occupation times of Markov

chains, Gaussian free fields, Poisson point processes of Markovian
loops, and random interlacements, which have been the object
of intensive research over the last few years. These notions are
developed in the convenient setup of finite weighted graphs endowed
with killing measures.

This book first discusses elements of continuous-time Markov chains,
Dirichlet forms, potential theory, together with some consequences
for Gaussian free fields. Next, isomorphism theorems and generalized
Ray–Knight theorems, which relate occupation times of Markov
chains to Gaussian free fields, are presented. Markovian loops are
constructed and some of their key properties derived. The field of
occupation times of Poisson point processes of Markovian loops is
investigated. Of special interest are its connection to the Gaussian
free field, and a formula of Symanzik. Finally, links between random
interlacements and Markovian loops are discussed, and some further
connections with Gaussian free fields are mentioned.

A publication of the European Mathematical Society (EMS). Distributed
within the Americas by the American Mathematical Society.

Contents: Introduction; Generalities; Isomorphism theorems; The
Markovian loop; Poisson gas of Markovian loops; References; Index.

Zurich Lectures in Advanced Mathematics, Volume 16

May 2012, 122 pages, Softcover, ISBN: 978-3-03719-109-5, 2010

Mathematics Subject Classification: 60K35, 60J27, 60G15, 82B41, AMS

members US$28.80, List US$36, Order code EMSZLEC/16
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Classified Advertisements
Positions available, items for sale, services available, and more

issue–August 30, 2012; December 2012 issue–October 1, 2012; January 2013 
issue–October 29, 2012; February 2013 issue–November 28, 2012.
U.S. laws prohibit discrimination in employment on the basis of color, age, 
sex, race, religion, or national origin. “Positions Available” advertisements 
from institutions outside the U.S. cannot be published unless they are 
accompanied by a statement that the institution does not discriminate on 
these grounds whether or not it is subject to U.S. laws. Details and specific 
wording may be found on page 1373 (vol. 44).
Situations wanted advertisements from involuntarily unemployed math-
ematicians are accepted under certain conditions for free publication. Call 
toll-free 800-321-4AMS (321-4267) in the U.S. and Canada or 401-455-4084 
worldwide for further information.
Submission: Promotions Department, AMS, P.O. Box 6248, Providence, 
Rhode Island 02940; or via fax: 401-331-3842; or send email to 
classads@ams.org . AMS location for express delivery packages is 
201 Charles Street, Providence, Rhode Island 02904. Advertisers will be 
billed upon publication.

Suggested uses for classified advertising are positions available, books or 
lecture notes for sale, books being sought, exchange or rental of houses, 
and typing services.

The 2012 rate is $3.50 per word with a minimum two-line headline. No
discounts for multiple ads or the same ad in consecutive issues. For an 
additional $10 charge, announcements can be placed anonymously. Cor-
respondence will be forwarded.

Advertisements in the “Positions Available” classified section will be set 
with a minimum one-line headline, consisting of the institution name above 
body copy, unless additional headline copy is specified by the advertiser. 
Headlines will be centered in boldface at no extra charge. Ads will appear 
in the language in which they are submitted.

There are no member discounts for classified ads. Dictation over the 
telephone will not be accepted for classified ads.

Upcoming deadlines for classified advertising are as follows: September 
2012 issue–June 28, 2012; October 2012 issue–July 26, 2012; November 2012 

NEW YORK

UNIVERSITY OF ROCHESTER
Department of Mathematics

The Department of Mathematics at the 
University of Rochester invites applica-
tions for two openings in pure mathemat-
ics, starting on July 1, 2013, or later, at 
the tenure-track Assistant Professor level; 
more senior candidates with outstand-
ing research achievements may also be 
considered. The teaching load for this 
position is three one-semester courses per 
year. Applications are encouraged in the 
general areas currently represented in the 
department’s research profile: algebraic 
topology; algebra and number theory; 
analysis and PDE; differential geometry 
and global analysis; and probability and 
mathematical physics. Qualifications in-
clude a Ph.D. in mathematics, excep-
tional promise and/or accomplishments 
in research, and excellence in teaching. 
Application materials consist of a current 
C.V.; a statement of current and future re-
search plans; a statement of teaching phi-
losophy and experience; and at least four 
letters of recommendation, one of which 
should specifically address teaching. Ap-
plications should be submitted electroni-
cally through the website: http://www.
rochester.edu/fort/mth. Consider-
ation of applications will begin on Febru-
ary 15, 2012, and continue on an ongoing 
basis. The University of Rochester, an 
Equal Opportunity Employer, has a strong 
commitment to diversity and actively 
encourages applications of candidates 
from groups underrepresented in higher 
education.

000034

WISCONSIN

UNIVERSITY OF WISCONSIN 
MADISON

The Department of Mathematics is accept-
ing applications to fill one position for a 
Faculty Associate, beginning January 1, 
2013. A successful candidate will demon-
strate strong qualifications in mathemat-
ics and mathematics education. A master’s 
degree in mathematics or math education 
is required; preference will be given to 
a Ph.D. Experience with mathematics 
courses for pre-service and/or in-service 
teachers is also preferred. Duties include 
teaching 4 courses per year and develop-
ing service courses for elementary educa-
tion and special education majors. Addi-
tional information regarding this position 
can be found at the UW job site http://
www.ohr.wisc.edu/WebListing/
Unclassified/pvl_internet_report_
home.html.

An application packet should include 
a cover letter, a curriculum vitae, a state-
ment of mathematics teaching philosophy 
and a detailed history of Mathematics/
Mathematics Education courses taught. 
Application packets should be submitted 
electronically to: http://www.mathjobs.
org. Applicants should also arrange to 
have three to four letters of recommen-
dation sent to the above URL address. 
To ensure full consideration, completed 
application packets must be received by 
September 1, 2012. The Department of 
Mathematics is committed to increas-
ing the number of women and minority 
faculty. The University of Wisconsin-
Madison is an Affirmative Action, Equal 
Opportunity Employer and encourages 

applications from women and minorities. 
Unless confidentiality is requested in writ-
ing, information regarding the applicants 
must be released upon request. Finalists 
cannot be guaranteed confidentiality. A 
background check may be required prior 
to employment. For more info about the 
UW Mathematics Department please see 
our website: http://www.math.wisc.
edu.

000033

NEW PUBLICATIONS

NEW PUBLICATIONS
Books from Sampling Publishing

Sampling Publishing announces the publi-
cation of Introduction to Wavelets by A. J. 
Jerri with Solutions Manual; Advances in 
The Gibbs Phenomenon, A. J. Jerri, ed.; and 
Intro to Integral Equations with Solutions 
Manual by A. J. Jerri. For more informa-
tion visit http://www.stsip.org; see 
Published Books. To order, contact email: 
bethat73@yahoo.com.

000020
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Dusa McDuff, Barnard College, Columbia University, 
Embedding questions in symplectic geometry.

Peter Winkler, Dartmouth College, New directions for 
random walk on a graph.

Special Sessions
Analytic Number Theory, Steve Gonek, University of 

Rochester, and Angel Kumchev, Towson University.
Applied and Computational Mathematics, Ludwig Koha-

upt, Beuth University of Technology, and Yan Wu, Georgia 
Southern University.

Continuum Theory, Likin C. Simon Romero, Rochester 
Institute of Technology.

Difference Equations and Applications, Michael Radin, 
Rochester Institute of Technology.

Financial Mathematics, Tim Siu-Tang Leung, Columbia 
University.

Frontiers in Applied and Industrial Mathematics, Kara 
L. Maki and David S. Ross, Rochester Institute of Tech-
nology.

Geometric Evolution Equations, Mihai Bailesteanu, 
University of Rochester, and Mao-Pei Tsui, University of 
Toledo.

Geometric, Categorical and Combinatorial Methods in 
Representation Theory, David Hemmer and Yiqiang Li, 
State University of New York at Buffalo.

Inverse Problems and Nonsmooth Optimization: Cel-
ebrating Zuhair Nashed’s 75th Birthday, Patricia Clark, 
Baasansuren Jadama, and Akhtar A. Khan, Rochester 
Institute of Technology, and Hulin Wu, University of 
Rochester.

Meetings & Conferences
of the AMS

IMPORTANT INFORMATION REGARDING MEETINGS PROGRAMS: AMS Sectional Meeting programs do not appear 
in the print version of the Notices.  However, comprehensive and continually updated meeting and program information 
with links to the abstract for each talk can be found on  the AMS website.  See http://www.ams.org/meetings/.  Final 
programs for Sectional Meetings will be archived on the AMS website accessible from the stated URL and in an electronic 
issue of the Notices as noted below for each meeting.

Rochester, New York
Rochester Institute of Technology

September 22–23, 2012
Saturday – Sunday

Meeting #1082
Eastern Section
Associate secretary: Steven H. Weintraub
Announcement issue of Notices: June/July 2012
Program first available on AMS website: July 19, 2012
Program issue of electronic Notices: September 2012
Issue of Abstracts: Volume 33, Issue 3

Deadlines
For organizers: Expired
For consideration of contributed papers in Special Ses-

sions: Expired
For abstracts: Expired

The scientific information listed below may be dated. 
For the latest information, see www.ams.org/amsmtgs/
sectional.html.

Invited Addresses
Steve Gonek, University of Rochester, Title to be an-

nounced.
James Keener, University of Utah, The mathematics of 

life—decisions, decisions.

http://www.ams.org/meetings/
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Meetings & Conferences

Mathematical Image Processing, Nathan Cahill, Roches-
ter Institute of Technology, and Lixin Shen and Yuesheng 
Xu, Syracuse University.

Microlocal Analysis and Nonlinear Evolution Equations, 
Raluca Felea, Rochester Institute of Technology, and Dan-
Andrei Geba, University of Rochester.

Modern Relativity, Manuela Campanelli and Yosef Zlo-
chower, Rochester Institute of Technology.

New Advances in Graph Theory, Jobby Jacob, Rochester 
Institute of Technology, and Paul Wenger, University of 
Colorado Denver.

Nonlinear Dynamics of Excitable Media, Elizabeth 
Cherry, Rochester Institute of Technology.

Nonlinear Partial Differential Equations in the Physical 
and Biological Sciences, Tony Harkin, Rochester Institute 
of Technology, and Doug Wright, Drexel University.

Operator Theory and Function Spaces, Gabriel T. Pra-
jitura and Ruhan Zhao, State University of New York at 
Brockport.

Permutations Patterns, Algorithms, and Enumerative 
Combinatorics, Howard Skogman and Rebecca Smith, 
State University of New York at Brockport.

Probability and Statistical Physics, Wenbo Li, University 
of Delaware, and Carl Mueller and Shannon Starr, Univer-
sity of Rochester.

Research in Mathematics by Undergraduates and Stu-
dents in Post-Baccalaureate Programs, Bernard Brooks, 
Darren Narayan, and Tamas Wiandt, Rochester Institute 
of Technology.

Symplectic and Contact Topology, Dusa McDuff, Bar-
nard College, and Vera Vertesi, Massachusetts Institute 
of Technology.

Wavelet and Frame Theoretic Methods in Harmonic 
Analysis and Partial Differential Equations in Memory of 
Daryl Geller, Alex Iosevich, University of Rochester, and 
Azita Mayeli, City University of New York.

New Orleans, 
Louisiana
Tulane University

October 13–14, 2012
Saturday – Sunday

Meeting #1083
Southeastern Section
Associate secretary: Robert J. Daverman
Announcement issue of Notices: June/July 2012
Program first available on AMS website: September 6, 2012
Program issue of electronic Notices: October 2012
Issue of Abstracts: Volume 33, Issue 3

Deadlines
For organizers: Expired
For consideration of contributed papers in Special Ses-

sions: Expired

For abstracts: August 28, 2012

The scientific information listed below may be dated. 
For the latest information, see www.ams.org/amsmtgs/
sectional.html.

Invited Addresses
Anita Layton, Duke University, Mathematical modeling 

of renal hemodynamics: Feedback dynamics and coupled 
oscillators.

Lenhard Ng, Duke University, From holomorphic curves 
to knot invariants via the cotangent bundle.

Henry K. Schenck, University of Illinois at Urbana-
Champaign, From approximation theory to algebraic 
geometry: The ubiquity of splines.

Milen Yakimov, Louisiana State University, The An-
druskiewitsch-Dumas Conjecture.

Special Sessions
Algebraic Combinatorics: Rook Theory and Applications 

(Code: SS 4A), Mahir Bilen Can and Michael Joyce, Tulane 
University, and Jeff Remmel, University of California at 
San Diego.

Algebraic Structures over Commutative Rings (Code: 
SS 9A), Lee Klingler, Florida Atlantic University, Aihua 
Li, Montclair State University, and Ralph Tucci, Loyola 
University New Orleans.

Algebraic and Topological Combinatorics (Code: SS 
10A), Alexander Engstrom and Matthew Stamps, Aalto 
University.

Analysis of Pattern Formation in Partial Differential 
Equations (Code: SS 8A), Xuefeng Wang, Tulane University.

Application of Functional Analytic Techniques to Nonlin-
ear Boundary Value Problems (Code: SS 11A), John R. Graef 
and Lingju Kong, University of Tennessee at Chattanooga, 
and Bo Yang, Kennesaw State University.

Approximation Theory, Geometric Modelling, and Alge-
braic Geometry (Code: SS 7A), Henry Schenck, University 
of Illinois at Urbana-Champaign.

Biological Fluid Dynamics: Modeling, Computations, and 
Applications (Code: SS 5A), Anita T. Layton, Duke Univer-
sity, and Sarah D. Olson, Worcester Polytechnic Institute.

Combinatorial Commutative Algebra (Code: SS 1A), 
Chris Francisco, Oklahoma State University, Tai Huy 
Ha, Tulane University, and Adam Van Tuyl, Lakehead 
University.

Combinatorial Methods in Knot Theory (Code: SS 13A), 
Heather Russell, University of Southern California, and 
Oliver Dasbach, Louisiana State University.

Diffusion Processes in Biology (Code: SS 2A), Gustavo 
Didier, Tulane University, and Greg Forest, University of 
North Carolina, Charlotte.

Geometric and Algebraic Aspects of Representation 
Theory (Code: SS 12A), Pramod N. Achar, Louisiana State 
University, and Dijana Jakelić, University of North Caro-
lina at Wilmington.

Interactions of Geometry and Topology in Low Dimen-
sions (Code: SS 3A), John Etnyre, Georgia Tech, Rafal 
Komendarczyk, Tulane University, and Lenhard Ng, Duke 
University.
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Quantum Groups and Noncommutative Algebraic Ge-
ometry (Code: SS 6A), Kailash C. Misra, North Carolina 
State University, and Milen Yakimov, Louisiana State 
University.

Stochastic Analysis: Current Directions and Applications 
(Code: SS 14A), Hui-Hsiung Kuo, Ambar Sengupta, and P. 
Sundar, Louisiana State University.

Akron, Ohio
University of Akron

October 20–21, 2012
Saturday – Sunday

Meeting #1084
Central Section
Associate secretary: Georgia Benkart
Announcement issue of Notices: August 2012
Program first available on AMS website: September 27, 

2012
Program issue of electronic Notices: October 2012
Issue of Abstracts: Volume 33, Issue 4

Deadlines
For organizers: Expired
For consideration of contributed papers in Special Ses-

sions: Expired
For abstracts: September 4, 2012

The scientific information listed below may be dated. 
For the latest information, see www.ams.org/amsmtgs/
sectional.html.

Invited Addresses
Tanya Christiansen, University of Missouri, Title to be 

announced.
Tim Cochran, Rice University, Title to be announced.
Ronald Solomon, Ohio State University, Title to be an-

nounced.
Ben Weinkove, University of California San Diego, Title 

to be announced.

Special Sessions
A Survey of Lattice-Valued Mathematics and its Applica-

tions (Code: SS 18A), Austin Melton, Kent State University, 
and Stephen E. Rodabaugh, Youngstown State University.

Additive and Combinatorial Number Theory (Code: 
SS 14A), Tsz Ho Chan, University of Memphis, Kevin 
O’Bryant, City University of New York, and Gang Yu, Kent 
State University.

Applied Topology (Code: SS 9A), Peter Bubenik, Cleve-
land State University, and Matthew Kahle, Ohio State 
University.

Cayley Graph Computations and Challenges for Permu-
tation Puzzle Groups (Code: SS 20A), Morley Davidson, 
Kent State University, and Tomas Rokicki, Radical Eye 
Software.

Commutative Algebra (Code: SS 8A), Livia Hummel, 
University of Indianapolis, and Sean Sather-Wagstaff, 
North Dakota State University.

Complex Analysis and its Broader Impacts (Code: SS 5A), 
Mehmet Celik, University of North Texas at Dallas, Alex-
ander Izzo, Bowling Green State University, and Sonmez 
Sahutoglu, University of Toledo.

Complex Geometry and Partial Differential Equations 
(Code: SS 4A), Gabor Szekelyhidi, University of Notre 
Dame, Valentino Tosatti, Columbia University, and Ben 
Weinkove, University of California San Diego.

Extremal Graph Theory (Code: SS 2A), Arthur Busch, 
University of Dayton, and Michael Ferrara, University of 
Colorado Denver.

Geometry of Algebraic Varieties (Code: SS 12A), Ana-
Marie Castravet, Emanuele Macrí, and Hsian-Hua Tseng, 
The Ohio State University.

Graphs and Polytopes in Algebraic Combinatorics (Code: 
SS 10A), Stefan Forcey, University of Akron, and Forest 
Fisher, NOVA-Manassas.

Groups, Representations, and Characters (Code: SS 
1A), Mark Lewis, Kent State University, Adriana Nenciu, 
Otterbein University, and Ronald Solomon, Ohio State 
University.

Harmonic Analysis and Convexity (Code: SS 7A), Benja-
min Jaye, Dmitry Ryabogin, and Artem Zvavitch, Kent 
State University.

Interactions Between Geometry and Topology (Code: 
SS 22A), Dan Farley, Miami University, Jean-Francois 
Lafont, Ohio State University, and Ivonne J. Ortiz, Miami 
University.

Issues in the Preparation of Secondary Teachers of Math-
ematics (Code: SS 21A), Laurie A. Dunlap and Antonio R. 
Quesada, University of Akron.

Knot Theory and 4-Manifolds (Code: SS 15A), Tim Co-
chran and Christopher Davis, Rice University, and Kent 
Orr, Indiana University.

Noncommutative Ring Theory (Code: SS 6A), S. K. Jain, 
Ohio University, and Greg Marks and Ashish Srivastava, 
St. Louis University.

Nonlinear Partial Differential Equations and Harmonic 
Analysis (Code: SS 19A), Diego Maldonado, Kansas State 
University, Truyen Nguyen, University of Akron, and 
Nguyen Cong Phuc, Louisiana State University.

Nonlinear Waves and Patterns (Code: SS 11A), Anna 
Ghazaryan and Vahagn Manukian, Miami University.

Separate versus Joint Continuity—a Tribute to Professor 
I. Namioka (Code: SS 23A), Zbigniew Piotrowski and Eric 
J. Wingler, Youngstown State University.

Spectral, Scattering, and Inverse Scattering Theory 
(Code: SS 3A), Tanya Christiansen, University of Missouri, 
and Peter Hislop and Peter Perry, University of Kentucky.

Statistical Genetics and Applications (Code: SS 17A), 
Omar De La Cruz, Case Western Reserve University.

Stochastic Processes and Applications (Code: SS 16A), 
Oana Mocioalca, Kent State University.

Toric Algebraic Geometry and Beyond (Code: SS 13A), 
Kiumars Kaveh, University of Pittsburgh, Benjamin Nill, 
Case Western Reserve University, and Ivan Soprunov, 
Cleveland State University.
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Accommodations
Participants should make their own arrangements directly 
with the hotel of their choice. Special discounted rates 
were negotiated with the hotels listed below. Rates quoted 
do not include the state and local taxes (15%). Participants 
must state that they are with the American Mathematical 
Society (AMS) Meeting at University of Akron to receive 
the discounted rate. The AMS is not responsible for rate 
changes or for the quality of the accommodations. Hotels 
have varying cancellation and early checkout penalties; 
be sure to ask for details.

Quaker Square Inn, 135 South Broadway, Akron, Ohio 
44325; 330-253-5970;  www.quakersquare.com. Rates are 
US$94 per night for single/double occupancy and US$109 
for an executive room. Amenities include complimentary 
daily hot breakfast buffet, free parking, and free wireless 
Internet in guest rooms. This property is located approxi-
mately one mile from the campus. Cancellation and early 
check-out policies vary; be sure to check when you make 
your reservation. The deadline for reservations at this rate 
is September 20, 2012.

Ramada Plaza/Akron City Centre Hotel*, 20 West Mill 
Street, Akron, Ohio 44308; 330-384-1500; http://www.
akroncitycentrehotel.com. Rates are US$79 per night 
for single/double occupancy. Amenities include compli-
mentary wireless in rooms; complimentary health facility; 
glass-enclosed, roof-top pool. This property is located 
approximately one mile from the campus. Cancellation 
and early check-out policies vary; be sure to check when 
you make your reservation. *Please note: this property has 
recently changed to a Ramada and was previously known 
as The Akron City Centre Hotel. The deadline for reserva-
tions at this rate is September 19, 2012.

Sheraton Suites in Cuyahoga Falls, 1989 Front Street, 
Cuyahoga Falls, Ohio; 330-929-3000; http://www.
sheratonakron.com. Rates are US$119 per night for 
single/double occupancy. Amenities include fitness cen-
ter, complimentary parking; and high speed Internet in 
guest rooms; as well as complimentary access to the city 
Natatorium where you'll find a jogging track, racquetball, 
steam room, group fitness classes, and a water slide. This 
property is located approximately 5.5 miles from the cam-
pus. Cancellation and early check-out policies vary; be sure 
to check when you make your reservation. The deadline 
for reservations at this rate is September 26, 2012.

DoubleTree by Hilton, 3150 W. Market Street, Akron, 
Ohio 44333; 330-869-9000 or 1-800-Hiltons (toll free); 
http://www.doubletreeakron.com. Rates are US$105 
per night for single/double occupancy. Amenities include 
complimentary  parking and Internet access in guest 
rooms. This property is located approximately 23 miles 
from the campus. Cancellation and early check-out policies 
vary; be sure to check when you make your reservation. 
The deadline for reservations at this rate is September 
28, 2012.

Food Services
On Campus: Campus facilities will be available during the 
weekend of the meeting.  There are a number of options 

in the Student Union, Robertson Hall, and the Exchange 
Street Residence Hall. 
Student Union: 
Ohio Burger, Saturday, 11:00 a.m.–7:00 p.m.; Sunday, 
12:00 p.m.–7:00 p.m.
Subway, Saturday, 7:00 a.m.–6:00 p.m.; Sunday, 12:00 
p.m.–8:00 p.m.
Union Market, Saturday, 11:00 a.m.–2:00 p.m.
Starbucks, Saturday,  8:00 a.m.–7:00 p.m.; Sunday, 12:00 
p.m.–4:00 p.m.
Robertson Hall:
Rob’s Cafe, Saturday, 10:00 a.m.–6:00 p.m.; Sunday, 10:00 
a.m.–7:00 p.m.
Exchange Street Residence Hall:
Zee’s Grill, Saturday, 11:00 a.m.–9:00 p.m.; Sunday 11:00 
a.m.–9:00 p.m.
Off Campus: There are many dining choices for casual 
dining and “grab and go” options convenient to campus 
and local hotels.
Cilantro’s, 326 South Main Street, offering Thai and sushi. 
Friday, 5:00 p.m.–9:30 p.m.; Saturday, 4:30 p.m.–11:00 
p.m.; Sunday, 5:00 p.m.–9:30 p.m.
Barley House, 227 South Main Street, offering Irish/pub 
fare. Friday - Sunday. 11:00 a.m.–12:00 a.m.
House of Hunan, 12 E. Exchange Street, offering sushi, 
Thai, and Chinese cuisine. Friday, 11:00 a.m.–11:00 p.m.; 
Saturday, 12:00 p.m.–10:30 p.m.; closed Sunday.
Bricco, 1 W. Exchange Street, offering pizzas and pas-
tas. Friday - Saturday, 11:00 a.m.–1:00 a.m.; Sunday, 
3:00 p.m.–10:00 p.m.
Spaghetti Warehouse, 510 South Main Street, offering 
traditional Italian fare. Friday–Saturday, 11:00 a.m.–11:00 
p.m.; Sunday, 11:00 a.m.–10:00 p.m.
Crave, 57 East Market Street, moderately priced global 
cuisine served in an imaginative yet comfortable setting. 
Friday, 11:00 a.m.–10:00 p.m.; Saturday, 5:00 p.m.–11:00 
p.m.; closed Sunday.
Please visit http://www.downtownakron.com/enjoy/
dining, for more dining options.

Registration and Meeting Information
Registration and the AMS book exhibit will be located in 
the lobby of the College of Arts and Sciences (CAS) build-
ing, at the corner of College and Buchtel. Special Sessions 
will be held in Olin Hall and Leigh Hall. Please refer to the 
campus map at http://www.uakron.edu/resources/
campusMapNew/ for specific locations. The registration 
desk will be open on Saturday, October 20th, 7:30 a.m.–
4:00 p.m. and Sunday, October 21st, 7:30 a.m.–12:00 p.m. 
Fees are US$53 for AMS members, US$74 for nonmembers; 
and US$5 for students, unemployed mathematicians, 
and emeritus members. Fees are payable on-site via cash, 
check, or credit card; advance registration is not available. 

Other Activities
Reception and Poster Session: A reception and poster ses-
sion, hosted by the University, will take Saturday, October 
20th, 6:15 p.m._7:30 p.m. in Ballroom C of the Quaker 
Square Inn (135 South Broadway.) The AMS thanks our 
hosts for their gracious hospitality.  
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Book Sales: Stop by the on-site AMS bookstore and review 
the newest titles from the AMS, enjoy up to 25% off all 
AMS publications, or take home an AMS t-shirt! Compli-
mentary coffee will be served courtesy of AMS Member-
ship Services.
AMS Editorial Activity: An acquisitions editor from the 
AMS book program will be present to speak with prospec-
tive authors. If you have a book project that you would like 
to discuss with the AMS, please stop by the book exhibit.

Local Information and Maps
This meeting will take place on the campus of the Univer-
sity of Akron. A campus map can be found at http://
www.uakron.edu/resources/campusMapNew/. Informa-
tion about the math department at the University of Akron 
may be found at http://www.uakron.edu/math/. Please 
watch the website available at http://www.ams.org/
meetings/sectional/sectional.html for additional 
information on this meeting. Visit the University of Akron 
website at http://www.uakron.edu for additional infor-
mation on the campus. You can find inforamtion about 
Akron at the Greater Akron area Chamber of Commerce 
site: http://www.greaterakronchamber.org/.

Parking
The North Parking Deck (on Buchtel Avenue) is the clos-
est to the buildings hosting the conference and offers 
free parking for meeting participants. In order to park 
for free at the North Parking Deck, a permit is required; 
attendees need only to print a copy of the permit and 
place it in their car.  You can download and print the 
parking permit here: http://www.ams.org/meetings/                                                         
sectional/parking_permit_template.pdf. Permits 
will also be made available at the registration desk.

Travel
The University of Akron is 15 miles from Akron/Canton 
Regional Airport (CAK), and approximately 44 miles from 
Cleveland Hopkins International Airport (CLE). 

By Air: Akron/Canton Regional Airport is about a twenty-
minute drive from the university. There is an airport 
shuttle, car rental offices, and taxis available upon your 
arrival.

Cleveland Hopkins International Airport is about a 
fifty-minute drive from the university. Continental Airlines 
has a hub in this airport, and most major airlines fly to 
Cleveland.

The best way to get around the greater Akron area 
is by car, so renting a car is usually the best way to get 
from the airport to the university and back. Both airports 
servicing greater Akron and Cleveland have car rental 
facilities on site. 

Akron/Canton Regional Airport is the closest and most 
convenient airport to the university. Taxicab stands are 
located near the Arrivals (Baggage Claim) exits of each 
terminal and no advanced reservations are required. Taxi 
fares are approximatly US$40 to the university and Quaker 
Square Inn/Ramada Plaza. Taxi fares to the Sheraton/
DoubleTree are around US$60. Taxis between Cleveland-

Hopkins International Airport and the university or any 
hotel in Akron/Fairlwn/Cuyahoga Falls is approximately 
US$106. 

By Car: From the east or west, take I76 to Ohio 8 north.  
The first exit off of 8 is Carrol/Buchtel, and the off ramp 
merges onto Fountain Street.  Once on Fountain Street, 
continue north one block to Buchtel Avenue, and turn left.  
Follow Buchtel  for about a quarter mile, and the College 
of Arts and Sciences building is on the southeast corner of 
Buchtel and College. The North Parking Deck is just past 
CAS on Buchtel, on the right.
From the south, take I77 north, and merge onto OH 8 (on 
the left).  The first exit after the merge is Carrol/Buchtel, 
and continue as above.
From the north, take I77 south, or OH 8, and continue 
as above.
Car Rental: Hertz is the official car rental company for 
the meeting. To make a reservation accessing our special 
meeting rates online at www.hertz.com, click on the box 
“I have a discount”, and type in our convention number 
(CV): 04N30002. You can also call Hertz directly at 800-
654-2240 (U.S. and Canada) or 1-405-749-4434 (other 
countries). At the time of reservation, the meeting rates 
will be automatically compared to other Hertz rates and 
you will be quoted the best comparable rate available.

Weather 
The average high temperature for October is approxi-
mately 61 degrees Fahrenheit and the average low is 
approximately 43 degrees Fahrenheit. Rain is common 
for this time of year. Visitors should be prepared for in-
clement weather and check weather forecasts in advance 
of their arrival. 

Information for International Participants 
Visa regulations are continually changing for travel to 

the United States. Visa applications may take from three to 
four months to process and require a personal interview, 
as well as specific personal information. International 
participants should view the important information 
about traveling to the U.S. found at http://sites.na-
tionalacademies.org/pga/biso/visas/ and http://
travel.state.gov/visa/visa_1750.html. If you need 
a preliminary conference invitation in order to secure a 
visa, please send your request to mlk@ams.org. 

If you discover you do need a visa, the National Acad-
emies website (see above) provides these tips for success-
ful visa applications: 

* Visa applicants are expected to provide evidence that 
they are intending to return to their country of residence. 
Therefore, applicants should provide proof of “binding” 
or sufficient ties to their home country or permanent 
residence abroad. This may include documentation of 
the following: 

- family ties in home country or country of legal per-
manent residence 

- property ownership 
- bank accounts 
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- employment contract or statement from employer 
stating that the position will continue when the employee 
returns; 

* Visa applications are more likely to be successful if 
done in a visitor’s home country than in a third country; 

* Applicants should present their entire trip itinerary, 
including travel to any countries other than the United 
States, at the time of their visa application; 

* Include a letter of invitation from the meeting orga-
nizer or the U.S. host, specifying the subject, location and 
dates of the activity, and how travel and local expenses 
will be covered; 

* If travel plans will depend on early approval of the 
visa application, specify this at the time of the application; 

* Provide proof of professional scientific and/or 
educational status (students should provide a university 
transcript). 

This list is not to be considered complete. Please visit 
the websites above for the most up-to-date information.

Tucson, Arizona
University of Arizona, Tucson

October 27–28, 2012
Saturday – Sunday

Meeting #1085
Western Section
Associate secretary: Michel L. Lapidus
Announcement issue of Notices: August 2012
Program first available on AMS website: October 4, 2012
Program issue of electronic Notices: October 2012
Issue of Abstracts: Volume 33, Issue 4

Deadlines
For organizers: Expired
For consideration of contributed papers in Special Ses-

sions: Expired
For abstracts: September 11, 2012

The scientific information listed below may be dated. 
For the latest information, see www.ams.org/amsmtgs/
sectional.html.

Invited Addresses
Michael Hutchings, University of California Berkeley, 

Quantitative invariants in four-dimensional symplectic 
geometry.

Kenneth McLaughlin, University of Arizona, Tucson, 
Random matrices, integrable systems, asymptotic analysis, 
combinatorics.

Ken Ono, Emory University, Adding and Counting 
(Erdős Memorial Lecture).

Jacob Sterbenz, University of California San Diego, 
Regularity of hypberbolic gauge field equations.

Goufang Wei, University of California, Santa Barbara, 
Comparison results for Ricci curvature.

Special Sessions
Analytical and Numerical Approaches in Nonlinear 

Systems: Collapses, Turbulence, Nonlinear Waves in Math-
ematics, Physics, and Biology (Code: SS 9A), Alexander Ko-
rotkevich and Pavel Lushnikov, University of New Mexico.

Asymptotic Analysis of Random Matrices, Integrable 
Systems, and Applications (Code: SS 13A), Ken McLaughlin 
and Nick Ercolani, University of Arizona.

Biomathematics (Code: SS 17A), Jim M. Cushing and 
Joseph Watkins, University of Arizona.

Differential Equations and Biological Systems (Code: SS 
16A), Patrick Shipman, Colorado State University, and Zoi 
Rapti, University of IIlinois at Urbana-Champaign.

Dispersion in Heterogeneous and/or Random Environ-
ments (Code: SS 2A), Rabi Bhattacharya, Oregon State 
University, Corvallis, and Edward Waymire, University 
of Arizona.

Geometric Analysis and Riemannian Geometry (Code: SS 
4A), David Glickenstein, University of Arizona, Guofang 
Wei, University of California Santa Barbara, and Andrea 
Young, Ripon College.

Geometrical Methods in Mechanical and Dynamical 
Systems (Code: SS 3A), Akif Ibragimov, Texas Tech Uni-
versity, Vakhtang Putkaradze, Colorado State University, 
and Magdalena Toda, Texas Tech University.

Harmonic Maass Forms and q-Series (Code: SS 1A), Ken 
Ono, Emory University, Amanda Folsom, Yale University, 
and Zachary Kent, Emory University.

Hyperbolic Geometry (Code: SS 18A), Julien Paupert, 
Arizona State University, and Domingo Toledo, University 
of Utah.

Inverse Problems and Wave Propagation (Code: SS 7A), 
Leonid Kunyansky, University of Arizona.

Mathematical Fluid Dynamics and its Application in 
Geosciences (Code: SS 20A), Bin Cheng, Arizona State 
University, and Nathan Glatt-Holtz, Indiana University.

Mathematical Physics: Spectral and Dynamical Proper-
ties of Quantum Systems (Code: SS 6A), Bruno Nachter-
gaele, University of California, Davis, Robert Sims, Univer-
sity of Arizona, and Günter Stolz, University of Alabama, 
Birmingham.

Mathematics of Optical Pulse Propagation: Modeling, 
Analysis, and Simulations (Code: SS 8A), Jason Fleischer, 
Princeton University, and Moysey Brio, Karl Glasner, and 
Shankar Venkataramani, University of Arizona.

Motives, Algebraic Cycles, and K-theory (Code: SS 11A), 
Deepam Patel, Indiana University, Bloomington, and Ra-
vindra Girivaru, University of Missouri, St. Louis.

Representations of Groups and Algebras (Code: SS 5A), 
Klaus Lux and Pham Huu Tiep, University of Arizona.

Special Functions, Combinatorics, and Analysis (Code: 
SS 15A), Diego Dominici, SUNY New Paltz, Tim Huber, 
University of Texas - Pan American, and Robert Maier, 
University of Arizona.

Spectral Theory and Global Analysis (Code: SS 12A), 
Lennie Friedlander, University of Arizona, and Klaus 
Kirsten, Baylor University.

The B.S. Degree in Mathematics in Industry (Code: SS 
19A), William Velez, University of Arizona.
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Topics in Commutative Algebra (Code: SS 10A), Kristen 
Beck and Silvia Saccon, The University of Arizona.

The Ubiquitous Laplacian: Theory, Applications, and 
Computations (Code: SS 14A), Bin Dong and Lotfi Hermi, 
University of Arizona.

Accommodations
Participants should make their own arrangements di-
rectly with the hotel of their choice. Special discounted 
rates were negotiated with the hotels listed below. Rates 
quoted do not include the state and local taxes (13.05%). 
Participants must state that they are with the American 
Mathematical Society (AMS) Meeting at University of 
Arizona to receive the discounted rate. The AMS is not 
responsible for rate changes or for the quality of the ac-
commodations. Hotels have varying cancellation and 
early checkout penalties; be sure to ask for details.

DoubleTree by Hilton Tucson–Reid Park, 445 South 
Alvernon Way, Tucson, Arizona, 85711; 1-520-881-4200; 
www.radissontucson.com. Rates are US$109 per night 
for single/double occupancy. Located just four miles 
from downtown Tucson, hotel amenities include Fitness 
Center, three tennis courts, massage therapy provided by 
Peaceful Spirit, and complimentary shuttle service within 
a 3-mile radius. This property is located approximately 
four miles from the campus. Cancellation and early check-
out policies vary; be sure to check when you make your 
reservation. The deadline for reservations at this rate is 
September 26, 2012. 

Radisson Suites Tucson, 6555 East Speedway Blvd., 
Tucson, AZ 85710; 520-721-7100; www.radisson.com/
tucson-hotel-az-85710/aztucsrd. Rates are US$89 
per night for single/double occupancy. This is an all suites 
property. Amenities include an oversized, temperature 
controlled pool and hydro-spa; Fitness Center; and newly 
renovated Business Center. Guests at the Radisson Suites 
Tucson also enjoy the convenience of complimentary 
shuttle service to destinations within a three-mile radius 
of the property. This property is located approximately 
seven miles from the campus. Cancellation and early 
check-out policies vary; be sure to check when you make 
your reservation. The deadline for reservations at this rate 
is September 26, 2012.

Westward Look Wyndham Grand Resort & Spa, 245 
E. Ina Road, Tucson, AZ 85704; 1-800-481-0636 or 520-
297-1151; www.westwardlook.com. Rates are US$129 per 
night for single/double occupancy. Situated on an 80-acre 
property, amenities include the Sonoran Spa, open seven 
days a week; three sparkling pools, including a lap pool; 
24-hour Fitness Center; eight tennis courts; basketball 
and volleyball courts; horseback riding; nature trails; and 
specialty gardens on property. This property is located 
approximately eight miles from the campus. Cancellation 
and early check-out policies vary; be sure to check when 
you make your reservation. The deadline for reservations 
at this rate is September 25, 2012.

Food Services
On Campus: There are a number of dining options in the 
Student Union, below is a list of a few. Please check the 

link for hours of operation during the month of October: 
www.union.arizona.edu/infodesk/hours/index.
php?cat=dining.
3 Cheeses & a Noodle, Bagel Talk, Burger King, Cactus 
Grill, Canyon Cafe, Cellar Bistro, Chick-Fil-A, IQ Fresh, 
La Petite Patisserie, Mesa Room, On Deck Deli, Panda 
Express, Papa John’s Pizza, Pinkberry, USA Cafe.
Off Campus: There are many dining choices for casual 
dining and “grab and go” options convenient to campus 
and local hotels.
Magpies Gourmet Pizza, 605 N. 4th Ave., Tucson, AZ 
85705 Voted “Tucson’s Best Pizza” 20 straight years! 
Athens on 4th Avenue, 500 N. 4th Ave., Ste. 6, Tucson, 
AZ 85705. Serving Greek hospitality and cuisine. 
Caruso’s, 434 N. 4th Ave., Tucson, AZ 85705. Three gen-
erations of Zagona family serving fine Italian food for over 
60 years, a Tucson tradition. Featuring lasagna, homemade 
ravioli, spaghetti, other favorites. Open evenings except 
Mondays.
Café 54, 54 E. Pennington St., Tucson, AZ 85701. A 
full-service bistro serving lunch from Monday–Friday,
11:00 a.m.–2:00 p.m. Located in the hub of downtown, 
Café 54 serves eclectic cuisine in an urban, artsy ambiance.
Charro Mexican Café, 311 N. Court Ave., Tucson, AZ 
85701. The oldest family-operated Mexican restaurant in 
the U.S.A. USA Today: “One of country’s five best”. 
Please visit www.visittucson.org/visitor/culinary/
restaurants for more dining options.

Registration and Meeting Information
Registration and the AMS book exhibit locations are to be 
determined. Check the AMS website for further informa-
tion www.ams.org/meetings/sectional/sectional.
html. Please refer to the campus map at http://ahsc.
arizona.edu/maps for specific on campus locations. 
The registration desk will be open on Saturday, October 
27th, 7:30 a.m.–4:00 p.m. and Sunday, October 28th,
7:30 a.m.–12:00 p.m. Fees are US$53 for AMS members, 
US$74 for nonmembers; and US$5 for students, unem-
ployed mathematicians, and emeritus members. Fees are 
payable on-site via cash, check, or credit card; advance 
registration is not available. 

Other Activities
Book Sales: Stop by the on-site AMS bookstore and review 
the newest titles from the AMS, enjoy up to 25% off all 
AMS publications, or take home an AMS t-shirt! Compli-
mentary coffee will be served courtesy of AMS Member-
ship Services.
AMS Editorial Activity: An acquisitions editor from the 
AMS book program will be present to speak with prospec-
tive authors. If you have a book project that you would like 
to discuss with the AMS, please stop by the book exhibit.

Local Information and Maps
This meeting will take place on the campus of the Univer-
sity of Arizona. A campus map can be found at http://
ahsc.arizona.edu/maps. Information about the math 
department at the University of Arizona may be found 
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at http://math.arizona.edu/. Please watch the web-
site available at http://www.ams.org/meetings/sec-
tional/sectional.html for additional information 
on this meeting. Visit the University of Arizona website 
at www.arizona.edu for additional information on the 
campus. You can find information about Tucson at the 
Metropolitan Tucson Convention and Visitors Bureau site: 
www.visittucson.org.

Parking
Once the exact location of the meeting has been deter-
mined and posted on the AMS website, please check the 
following site for the most convenient parking: parking.
arizona.edu/parking. The daily parking rate is $8.00.

Travel

The University of Tucson is nine miles from Tucson Inter-
national Airport (TUS), and approximately 113 miles from 
Phoenix Sky Harbor International Airport (PHX). 

By Air: Tucson International Airport is about a twenty-
five-minute drive from the university. There is an airport 
shuttle, car rental offices, and taxis available upon your 
arrival.

Phoenix Sky Harbor International Airport is about a 
two-hour drive from the university. There is an airport 
shuttle and car rental offices upon your arrival.

Tucson International Airport is the closest and most 
convenient airport to the university. Taxicab stands are 
located near the Arrivals (Baggage Claim) exits of each 
terminal and no advanced reservations are required.  

Shuttle service between the University of Arizona and 
the Tucson International Airport is provided by Arizona 
Stagecoach.  Please go to their website www.azstagecoach.
com or you can call 520-889-1000 to find fares and make 
a reservation.

Arizona Shuttle Service provides a shuttle service be-
tween the University of Arizona and Sky Harbor Airport in 
Phoenix. Please go to their website www.arizonashuttle.
com or you can call 800-888-2749 for fares and reserva-
tions.

By Car: From north or southbound Interstate 10, take 
Exit I-10 at exit 257, the University of Arizona/Speedway 
Boulevard exit. Take Speedway Boulevard east (a right for 
northbound travelers and a left for southbound travel-
ers). Continue east on Speedway Boulevard to Mountain 
Avenue. The 2nd Street Garage is located at Mountain 
Avenue and 2nd Street, a little less than two miles from 
I-10. Turn right (south) onto Mountain Avenue.  

From the Tucson International Airport, you exit the 
airport northbound on Tucson Boulevard and take a left 
(heading west) at Valencia Road, the first traffic signal. 
Drive west on Valencia Road one block to a light at Camp-
bell Avenue. Turn right (north) onto Campbell Avenue 
and continue driving north, following the street through 
a midway name change to Kino Parkway. At 6th Street, 
Kino Parkway will become Campbell Avenue again. Follow 
Campbell to Speedway. Turn left (west) at Campbell onto 
Speedway. The Second Street Garage is located on the 

corner of Mountain and 2nd Street (south of Speedway 
Boulevard.)
From Sky Harbor Airport in Phoenix,  exit Sky Harbor 
Boulevard  east to SR 153. Turn left onto University. Take 
right entrance to I-10 east. Take I-10 east to Tucson. Take 
right exit to Speedway Boulevard and turn left. The Uni-
versity of Arizona campus begins at Park Avenue. The 
120-mile trip takes about two hours. 

By Train/Bus: Amtrak passenger service and major bus 
lines, such as Greyhound give you non-flying options for 
traveling to Tucson.

Car Rental: Hertz is the official car rental company for 
the meeting. To make a reservation accessing our special 
meeting rates online at www.hertz.com, click on the box 
“I have a discount”, and type in our convention number 
(CV): 04N30002. You can also call Hertz directly at 800-
654-2240 (U.S. and Canada) or 1-405-749-4434 (other 
countries).  At the time of reservation, the meeting rates 
will be automatically compared to other Hertz rates and 
you will be quoted the best comparable rate available.

Local Transportation: SunTran is the local the public bus 
system in Tucson.  Please call 520-792-9222 for route 
maps and schedules or you can visit their website: www.
suntran.com.

Weather 
The average high temperature for October is approxi-
mately 86 degrees Fahrenheit and the average low is ap-
proximately 55 degrees Fahrenheit.  

Information for International Participants 
Visa regulations are continually changing for travel to 

the United States. Visa applications may take from three to 
four months to process and require a personal interview, 
as well as specific personal information. International 
participants should view the important information 
about traveling to the U.S. found at http://sites.na-
tionalacademies.org/pga/biso/visas/ and http://
travel.state.gov/visa/visa_1750.html. If you need 
a preliminary conference invitation in order to secure a 
visa, please send your request to mlk@ams.org. 

If you discover you do need a visa, the National Acad-
emies website (see above) provides these tips for success-
ful visa applications: 

* Visa applicants are expected to provide evidence that 
they are intending to return to their country of residence. 
Therefore, applicants should provide proof of “binding” 
or sufficient ties to their home country or permanent 
residence abroad. This may include documentation of 
the following: 

- family ties in home country or country of legal per-
manent residence 

- property ownership 
- bank accounts 
- employment contract or statement from employer 

stating that the position will continue when the employee 
returns; 
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* Visa applications are more likely to be successful if 
done in a visitor's home country than in a third country; 

* Applicants should present their entire trip itinerary, 
including travel to any countries other than the United 
States, at the time of their visa application; 

* Include a letter of invitation from the meeting orga-
nizer or the U.S. host, specifying the subject, location and 
dates of the activity, and how travel and local expenses 
will be covered; 

* If travel plans will depend on early approval of the 
visa application, specify this at the time of the application; 

* Provide proof of professional scientific and/or 
educational status (students should provide a university 
transcript). 

This list is not to be considered complete. Please visit 
the websites above for the most up-to-date information.

San Diego, California
San Diego Convention Center and San 
Diego Marriott Hotel and Marina

January 9–12, 2013
Wednesday – Saturday

Meeting #1086
Joint Mathematics Meetings, including the 119th Annual 
Meeting of the AMS, 96th Annual Meeting of the Math-
ematical Association of America, annual meetings of the 
Association for Women in Mathematics (AWM) and the 
National Association of Mathematicians (NAM), and the 
winter meeting of the Association for Symbolic Logic (ASL), 
with sessions contributed by the Society for Industrial and 
Applied Mathematics (SIAM).
Associate secretary: Georgia Benkart
Announcement issue of Notices: October 2012
Program first available on AMS website: November 1, 2012
Program issue of electronic Notices: January 2012
Issue of Abstracts: Volume 34, Issue 1

Deadlines
For organizers: Expired
For consideration of contributed papers in Special Ses-

sions: August 7, 2012
For abstracts: September 25, 2012

The scientific information listed below may be dated. 
For the latest information, see www.ams.org/amsmtgs/
national.html.

Joint Invited Addresses
Robin Pemantle, David Rittenhouse Laboratories, Zeros 

of polynomials and their importance in combinatorics and 
probability (AMS-MAA Invited Address).

Emily Shuckburgh, Cambridge University, Title to be 
announced (AMS-MAA Invited Address).

AMS Invited Addresses
Gerard Ben Arous, Courant Institute-NYU, Title to be 

announced.
Jean Bourgain, Institute for Advanced Study, Title to 

be announced.
Laura DeMarco, University of Illinois at Chicago, Title 

to be announced.
Jordan Ellenberg, University of Wisconsin, Title to be 

announced.
Alice Guionnet, Ecole Normale Supérieure de Lyon, Title 

to be announced (AMS Colloquium Lectures).
Robert Guralnick, University of Southern California, 

Title to be announced.
Cedric Villani, Institut Henri Poincaré, Title to be an-

nounced (AMS Josiah Willard Gibbs Lecture).

AMS Special Sessions
Some sessions are cosponsored with other organiza-

tions. These are noted within the parenthesis at the end 
of each listing, where applicable.

Advances in General Optimization and Global Optimal-
ity Conditions for Multiobjective Fractional Programming 
Based on Generalized Invexity (Code: SS 18A), Roland Glo-
winski, University of Houston, R. N. Mohapatra, University 
of Central Florida, Ram U. Verma, International Publica-
tions USA, and Alexander J. Zaslavski, Technion - Israel 
Institute of Technology.

Algebraic Combinatorics and Representation Theory 
(Code: SS 38A), Julie Beier, Mercer University, and Gizem 
Karaali, Pomona College.

Algorithmic Problems of Group Theory and Their Com-
plexity (Code: SS 9A), Delaram Kahrobaei, CUNY Graduate 
Center and New York College of Technology, City Univer-
sity of New York, and Vladimir Shpilrain, City College of 
New York and CUNY Graduate Center, City University of 
New York.

Arithmetic Theory of Quadratic Forms and Lattices 
(Code: SS 7A), Wai Kiu Chan, Wesleyan University, and 
Lenny Fukshansky, Claremont McKenna College.

Arithmetic and Ideal Theory of Integral Domains and 
Monoids (Code: SS 27A), Scott T. Chapman, Sam Houston 
State University, and Vadim Ponomarenko, San Diego 
State University.

Celestial Mechanics (Code: SS 43A), Gareth Roberts, 
College of the Holy Cross, and Zhifu Xie, Virginia State 
University.

Challenges in Data Assimilation and the Mathematics of 
Planet Earth and Its Climate (Code: SS 56A), Lewis Mitch-
ell, University of Vermont, and Thomas Bellsky, Arizona 
State University.

Commutative Algebra and Algebraic Geometry (Code: 
SS 54A), Kuei-Nan Lin, University of California, Riverside, 
and Tai Ha, Tulane University.

Complex Dynamics (Code: SS 30A), Laura DeMarco, 
University of Illinois, Chicago, and Rodrigo Perez and 
Roland Roeder, Indiana University - Purdue University 
Indianapolis.

Computational Algebraic and Analytic Geometry for 
Low-dimensional Varieties (Code: SS 36A), Mike Seppala, 
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Florida State University, and Emil Volcheck, National 
Security Agency.

Continued Fractions (Code: SS 44A), James McLaughlin, 
West Chester University, and Nancy J. Wyshinski, Trinity 
University.

Coverings of the Integers (Code: SS 53A), Carrie E. Finch, 
Washington and Lee University.

Creating a Professional Community of Math Teach-
ers K–20 (Code: SS 61A), Patrick Callahan, University of 
California Los Angeles, William McCallum, University of 
Arizona, and Kristin Umland, University of New Mexico.

Difference Equations and Applications (Code: SS 11A), 
Michael Radin, Rochester Institute of Technology.

Dirac and Laplace Operators in Global Analysis and 
Geometry (Code: SS 8A), Ken Richardson and Igor Prokho-
renkov, Texas Christian University.

Discrete Geometry and Algebraic Combinatorics (Code: 
SS 67A), Alexander Barg, University of Maryland, and Oleg 
Musin, University of Texas, Brownsville.

Effective Algebra and Model Theory (Code: SS 29A), 
Sam Buss, Mia Minnes, and Jeff Remmel, University of 
California, San Diego (AMS-ASL).

Environmental Mathematics: Evaluate the Past Climate 
Changes and Model the Future Climate Variations (Code: SS 
70A), Phillip Arkin, University of Maryland, Samuel Shen, 
San Diego State University, Thomas Smith, University of 
Maryland, and Guang Zhang, Scripps Institute of Ocean-
ography, University of California, San Diego.

Financial Mathematics (Code: SS 37A), Maxim Bichuch, 
Princeton University, and Tim Siu-Tang Leung, Columbia 
University.

Finite Element Exterior Calculus and Applications (Code: 
SS 50A), Douglas Arnold, University of Minnesota, and 
Andrew Gillette and Michael Holst, University of Cali-
fornia, San Diego.

Fractional, Hybrid, and Stochastic Dynamic Systems 
with Applications (Code: SS 13A), John Graef, University 
of Tennessee at Chattanooga, Gangaram S. Ladde, Univer-
sity of South Florida, and Aghalaya Vatsala, University of 
Louisiana at Lafayette.

Frontiers in Geomathematics (Code: SS 69A), Willi 
Freeden, University of Kaiserlautern, Volker Michel, 
University of Siegen, and M. Zuhair Nashed, University 
of Central Florida.

Generalized Symmetric Spaces (Code: SS 51A), Cath-
erine Buell, Bates College, and Aloysius G. Helminck, 
North Carolina State University.

Geometric and Analytic Methods in Teichmuller Theory 
and Hyperbolic Geometry (Code: SS 3A), Ren Guo, Oregon 
State University, and Zheng Huang and Marcello Lucia, 
City University of New York, Staten Island.

Graph Theory (Code: SS 57A), Andre Kundgen, Cali-
fornia State University, San Marcos, Michael Pelsmajer, 
Illinois Institute of Technology, and Douglas West, Uni-
versity of Illinois, Urbana-Champaign.

Groups, Representations, and Applications (Code: SS 
33A), Robert Guralnick, University of Southern California, 
and Pham Huu Tiep, University of Arizona.

History of Mathematics (Code: SS 16A), Patti Hunter, 
Westmont College, Deborah Kent, Drake University, and 
Adrian Rice, Randolph-Macon College (AMS-MAA).

Homotopy Theory and Commutative Algebra (Code: SS 
19A), Julia Bergner, Philip Hackney, and Inês Henriques, 
University of California, Riverside.

Interplays Between Feynman Operational Calculus, 
Wiener and Feynman Integrals, Physics, and Analysis on 
Wiener Space (Code: SS 41A), Tepper Gill, Howard Univer-
sity, Lance Nielsen, Creighton University, and Ian Pierce, 
St. Olaf College.

Knots, Links, and Three-manifolds (Code: SS 48A), 
Christopher Herald, Stanislav Jabuka, and Swatee Naik, 
University of Nevada, Reno.

L-Functions and Arithmetic Geometry (Code: SS 59A), 
Alina Bucur and Kiran Kedlaya, University of California, 
San Diego.

Lie Algebras, Algebraic Transformation Groups, and 
Representation Theory (Code: SS 6A), Andrew Douglas, 
City University of New York, Alistair Savage, University 
of Ottawa, and Bart Van Steirteghem, City University of 
New York.

Manifolds with Special Holonomy and Generalized Ge-
ometries (Code: SS 60A), Sema Salur, University of Roch-
ester, and Albert James Todd, University of California, 
Riverside.

Mathematical Underpinnings of Multivariate Complex-
ity Theory and Algorithm Design, and Its Frontiers and 
the Field of Incrementalization (Code: SS 28A), Rodney 
Downey, Victoria University of Wellington, New Zealand, 
Michael Fellows, Charles Darwin University, Australia, and 
Anil Nerode, Cornell University.

Mathematical and Numerical Analysis of Nonlocal 
Problems (Code: SS 23A), Qiang Du and Tadele Mengesha, 
Pennsylvania State University.

Mathematics and Education Reform (Code: SS 64A), Wil-
liam Barker, Bowdoin College, Cathy Kessel, Education 
Consultant, William McCallum, University of Arizona, 
and Bonnie Saunders, University of Illinois, Chicago 
(AMS-MAA).

Mathematics and Social Interactions (Code: SS 32A), Jeff 
Suzuki, Brooklyn College.

Mathematics of Computation: Algebra and Number 
Theory (Code: SS 46A), Michael Mossinghoff, Davidson 
College, Cheryl Praeger, University of Western Australia, 
and Igor Shparlinksi, Macquarie University.

Mathematics of Computation: Differential Equations, 
Linear Algebra, and Applications (Code: SS 47A), Susanne 
C. Brenner, Louisiana State University, and Chi-Wang Shu, 
Brown University.

Mathematics of Natural Resource Modeling (Code: SS 
40A), Shandelle Henson, Andrews University, and Cath-
erine A. Roberts, College of the Holy Cross.

Nonlinear Evolution Equations and Integrable Systems 
(Code: SS 10A), Jennifer Gorsky, University of San Diego, 
and Alex Himonas, University of Notre Dame.

Nonstandard Finite-Difference Discretizations and 
Nonlinear Oscillations (In Honor of Ronald Mickens’ 70th 
Birthday) (Code: SS 45A), Ron Buckmire, Occidental Col-
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lege, Abba Gumel, University of Manitoba, and Talitha 
Washington, Howard University.

Number Theory and Geometry (Code: SS 34A), Jordan 
Ellenberg, University of Wisconsin, Madison, and Akshay 
Venkatesh, Stanford University.

Patterns in Permutations and Words (Code: SS 35A), 
Jeffrey Liese, California State Polytechnic University, San 
Luis Obispo, Brian K. Miceli, Trinity University, and Jef-
frey Remmel, University of California, San Diego.

Progress in Free Probability and Free Analysis (Code: 
SS 20A), Ken Dykema, Texas A&M University, and Scott 
McCullough, University of Florida.

Quantum Walks and Related Topics (Code: SS 5A), 
Yusuke Ide, Kanagawa University, Chaobin Liu and Nel-
son Petulante, Bowie State University, and Salvador E. 
Venegas-Andraca, Tecnológico de Monterrey, Campus 
Estado de México.

Recent Advances and New Challenges in Applied 
Analysis (Code: SS 55A), Marian Bocea, Loyola University, 
Chicago.

Research in Mathematics by Undergraduates and 
Students in Post-Baccalaureate Programs (Code: SS 12A), 
Bernard Brooks and Jobby Jacob, Rochester Institute of 
Technology, Jacqueline Jensen, Sam Houston State Uni-
versity, and Darren Narayan and Tamas Wiandt, Roches-
ter Institute of Technology (AMS-MAA-SIAM).

Set-Valued Optimization and Variational Problems with 
Applications (Code: SS 68A), Andreas H. Hamel, Yeshiva 
University, Akhtar Khan, Rochester Institute of Technol-
ogy, Miguel Sama, Universidad Nacional de Educacin a 
Distancia, and Christiane Tammer, Martin Luther Univer-
sity of Halle-Wittenberg.

Several Complex Variables Techniques in Operator 
Theory (Code: SS 4A), Zeljko Cuckovic and Sonmez Sa-
hutoglu, University of Toledo.

Several Complex Variables and Multivariable Operator 
Theory (Code: SS 14A), Joseph Ball, Virginia Tech Univer-
sity, and Ronald Douglas, Texas A&M University.

Singularities in Geometry and Algebra (Code: SS 49A), 
John Brevik, California State University, Long Beach, and 
Scott Nollet, Texas Christian University.

Stochastic Analysis of Stochastic Differential Equations 
and Stochastic Partial Differential Equations (Code: SS 
22A), Edward Allen, Texas Tech University, Armando 
Arciniega, The University of Texas at San Antonio, Ganga-
ram Ladde, University of South Florida, and Sivapragasam 
Sathananthan, Tennessee State University.

Stochastic and Functional Analysis (Code: SS 63A), Mark 
Burgin, University of California Los Angles, and Alan 
Krinik and Randall Swift, California State Polytechnic 
University, Pomona.

The Brauer Group in Algebra and Geometry (Code: 
SS 24A), Asher Auel, Emory University, Kelly McKinnie, 
University of Montana, and V. Suresh, Emory University 
(AMS-AWM).

The Mathematics of Decisions, Elections, and Games 
(Code: SS 52A), Karl-Dieter Crisman, Gordon College, 
Michael A. Jones, Mathematical Reviews, and Michael 
Orrison, Harvey Mudd College.

The Present and Future of Mathematics on the Web 
(Code: SS 62A), Douglas Meade, University of South Caro-
lina, and Philip Yasskin, Texas A&M University.

Theory and Applications of Differential Equations on 
Graphs (Code: SS 25A), Sergei Avdonin, University of 
Alaska, Fairbanks, and Jonathan Bell, University of Mary-
land, Baltimore County.

Theory and Interdisciplinary Applications of Dynamical 
Systems (Code: SS 42A), Sukanya Basu, Grand Valley State 
University.

Topics and Issues in Electronic Publishing (Code: SS 
21A), Klaus Kaiser, University of Houston, Steven Krantz, 
Washington University in St. Louis, and Elizabeth Loew, 
Springer.

Topological Combinatorics (Code: SS 58A), Thomas 
Engstrom, Aalto University, Steven Klee, University of 
California, Davis, and Matthew Stamps, Aalto University.

Tropical Geometry (Code: SS 66A), Florian Block, 
University of Warwick, and Melody Chan, University of 
California, Berkeley.

Understanding Planet Earth via Reaction Diffusion 
Equations (Code: SS 26A), Jerome Goddard, II, Auburn 
University, Montgomery, Eun Kyung Lee, Pusan National 
University, Korea, Junping Shi, College of William and 
Mary, and Ratnasingham Shivaji, University of North 
Carolina, Greensboro.

Water Waves, Tsunamis, and Extreme Waves (Code: SS 
31A), Walter Craig, McMaster University, Canada, Philippe 
Guyenne, University of Delaware, and David Nicholls, 
University of Illinois, Chicago.

Witt Vectors, Descent and Lifting (Code: SS 39A), James 
Borger, Australia National University, Alexandru Buium 
and Taylor Dupuy, University of New Mexico, and Lance 
Miller, University of Utah.

q-series in Mathematical Physics and Combinatorics 
(Code: SS 2A), Mourad Ismail, University of Central Florida.

The Influence of Ramanujan on his 125th Birthday 
(Code: SS 1A), George Andrews, Pennsylvania State 
University, Bruce Berndt, University of Illinois Urbana-
Champaign, and Ae Ja Yee, Pennsylvania State University.

The Mathematics Teacher Education Partnership and 
the Common Core Standards (Code: SS 17A), W. Gary Mar-
tin, Auburn University, and Michael Mays, West Virginia 
University.

Oxford, Mississippi
University of Mississippi

March 1–3, 2013
Friday – Sunday

Meeting #1087
Southeastern Section
Associate secretary: Robert J. Daverman
Announcement issue of Notices: December 2012
Program first available on AMS website: December 13, 

2012
Program issue of electronic Notices: March 2013
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Issue of Abstracts: Volume 34, Issue 2

Deadlines
For organizers: July 27, 2012
For consideration of contributed papers in Special Ses-

sions: October 16, 2012
For abstracts: December 4, 2012

The scientific information listed below may be dated. 
For the latest information, see www.ams.org/amsmtgs/
sectional.html.

Invited Addresses
Patricia Hersh, North Carolina State University, Title 

to be announced.
Daniel Krashen, University of Georgia, Title to be an-

nounced.
Washington Mio, Florida State University, Title to be 

announced.
Slawomir Solecki, University of Illinois at Urbana-

Champaign, Title to be announced.

Special Sessions
Algebraic Combinatorics (Code: SS 1A), Patricia Hersh, 

North Carolina State University, and Dennis Stanton, 
University of Minnesota.

Fractal Geometry and Ergodic Theory (Code: SS 2A), 
Manav Das, University of Louisville, and Mrinal Kanti 
Roychowdhury, University of Texas-Pan American.

Chestnut Hill, 
Massachusetts
Boston College

April 6–7, 2013
Saturday – Sunday

Meeting #1088
Eastern Section
Associate secretary: Steven H. Weintraub
Announcement issue of Notices: January 2013
Program first available on AMS website: February 21, 2013
Program issue of electronic Notices: April 2013
Issue of Abstracts: Volume 34, Issue 2

Deadlines
For organizers: September 6, 2012
For consideration of contributed papers in Special Ses-

sions: December 18, 2012
For abstracts: February 12, 2013

The scientific information listed below may be dated. 
For the latest information, see www.ams.org/amsmtgs/
sectional.html.

Invited Addresses
Roman Bezrukavnikov, Massachusetts Institute of 

Technology, Title to be announced.
Marston Conder, University of Auckland, Title to be 

announced.
Alice Guionnet, Ecole Normale Supérieure de Lyon, 

Title to be announced.
Yanir Rubinstein, Stanford University, Title to be an-

nounced.

Special Sessions
Algebraic and Geometric Structures of 3-manifolds 

(Code: SS 3A), Ian Biringer, Yale University, and Tao Li 
and Robert Meyerhoff, Boston College.

Complex Geometry and Microlocal Analysis (Code: SS 
2A), Victor W. Guillemin and Richard B. Melrose, Massa-
chusetts Institute of Technology, and Yanir A. Rubinstein, 
Stanford University.

Homological Invariants in Low-dimensional Topology. 
(Code: SS 1A), John Baldwin and Joshua Greene, Boston 
College.

Boulder, Colorado
University of Colorado Boulder

April 13–14, 2013
Saturday – Sunday

Meeting #1089
Western Section
Associate secretary: Michel L. Lapidus
Announcement issue of Notices: January 2013
Program first available on AMS website: February 28, 2013
Program issue of electronic Notices: April 2013
Issue of Abstracts: Volume 34, Issue 2

Deadlines
For organizers: September 12, 2012
For consideration of contributed papers in Special Ses-

sions: December 26, 2012
For abstracts: February 19, 2013

The scientific information listed below may be dated. 
For the latest information, see www.ams.org/amsmtgs/
sectional.html.

Invited Addresses
Gunnar Carlsson, Stanford University, Title to be an-

nounced.
Joseph A. De Loera, University of California, Davis, 

Title to be announced.
Brendan Hassett, Rice University, Title to be announced.
Raphael Rouquier, University of California Los Angeles, 

Title to be announced.
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Special Sessions
Associative Rings and Their Modules (Code: SS 1A), Greg 

Oman and Zak Mesyan, University of Colorado, Colorado 
Springs.

Dynamics and Arithmetic Geometry (Code: SS 2A), Su-
ion Ih, University of Colorado at Boulder, and Thomas J. 
Tucker, University of Rochester.

Extremal Graph Theory (Code: SS 3A), Michael Ferrara, 
University of Colorado Denver, Stephen Hartke, University 
of Nebraska-Lincoln, and Michael Jacobson, University of 
Colorado Denver.

Themes in Applied Mathematics: From Data Analysis 
through Fluid Flows and Biology to Topology (Code: SS 
4A), Hanna Makaruk, Los Alamos National Laboratory, 
and Robert Owczarek, University of New Mexico, and 
Enfitek, Inc..

Ames, Iowa
Iowa State University

April 27–28, 2013
Saturday – Sunday

Meeting #1090
Central Section
Associate secretary: Georgia Benkart
Announcement issue of Notices: February 2013
Program first available on AMS website: March 14, 2013
Program issue of electronic Notices: April 2013
Issue of Abstracts: Volume 34, Issue 2

Deadlines
For organizers: September 27, 2012
For consideration of contributed papers in Special Ses-

sions: January 18, 2013
For abstracts: March 5, 2013

The scientific information listed below may be dated. 
For the latest information, see www.ams.org/amsmtgs/
sectional.html.

Invited Addresses
Kevin Costello, Northwestern University, Title to be 

announced.
Marianne Csornyei, University of Chicago, Title to be 

announced.
Vladimir Markovic, California Institute of Technology, 

Title to be announced.
Eitan Tadmor, University of Maryland, Title to be an-

nounced.

Special Sessions
Algebraic and Geometric Combinatorics (Code: SS 4A), 

Sung Y. Song, Iowa State University, and Paul Terwilliger, 
University of Wisconsin-Madison.

Cluster Algebras and Related Combinatorics (Code: SS 
5A), Gregg Musiker, University of Minnesota, Kyungyong 
Lee, Wayne State University, and Li Li, Oakland University.

Commutative Algebra and its Environs (Code: SS 6A), 
Olgur Celikbas and Greg Piepmeyer, University of Mis-
souri, Columbia.

Commutative Ring Theory (Code: SS 8A), Michael Ax-
tell, University of St. Thomas, and Joe Stickles, Millikin 
University.

Extremal Combinatorics (Code: SS 7A), Steve Butler and 
Ryan Martin, Iowa State University.

Generalizations of Nonnegative Matrices and Their Sign 
Patterns (Code: SS 3A), Minerva Catral, Xavier University, 
Shaun Fallat, University of Regina, and Pauline van den 
Driessche, University of Victoria.

Operator Algebras and Topological Dynamics (Code: 
SS 1A), Benton L. Duncan, North Dakota State University, 
and Justin R. Peters, Iowa State University.

Zero Forcing, Maximum Nullity/Minimum Rank, and 
Colin de Verdiere Graph Parameters (Code: SS 2A), Leslie 
Hogben, Iowa State University and American Institute of 
Mathematics, and Bryan Shader, University of Wyoming.

Alba Iulia, Romania
June 27–30, 2013
Thursday – Sunday

Meeting #1091
First Joint International Meeting of the AMS and the Ro-
manian Mathematical Society, in partnership with the 
“Simion Stoilow” Institute of Mathematics of the Romanian 
Academy.
Associate secretary: Steven H. Weintraub
Announcement issue of Notices: January 2013
Program first available on AMS website: Not applicable
Program issue of electronic Notices: Not applicable
Issue of Abstracts: Not applicable

Deadlines
For organizers: To be announced
For consideration of contributed papers in Special Ses-

sions: To be announced
For abstracts: To be announced

The scientific information listed below may be dated. 
For the latest information, see www.ams.org/amsmtgs/
internmtgs.html.

Invited Addresses
Viorel Barbu, Universitatea Cuza, Title to be announced.
Sergiu Klainerman, Princeton University, Title to be 

announced.
George Lusztig, Massachusetts Institute of Technology, 

Title to be announced.
Stefan Papadima, Institute of Mathematicsof the Roma-

nian Academy of Sciences, Title to be announced.
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Dan Timotin, Institute of Mathematics of the Romanian 
Academy of Sciences, Title to be announced.

Srinivasa Varadhan, New York University, Title to be 
announced.

Louisville, Kentucky
University of Louisville

October 5–6, 2013
Saturday – Sunday

Meeting #1092
Southeastern Section
Associate secretary: Robert J. Daverman
Announcement issue of Notices: June 2013
Program first available on AMS website: August 22, 2013
Program issue of electronic Notices: October 2013
Issue of Abstracts: Volume 33, Issue 3

Deadlines
For organizers: March 5, 2013
For consideration of contributed papers in Special Ses-

sions: June 18, 2013
For abstracts: August 13, 2013

The scientific information listed below may be dated. 
For the latest information, see www.ams.org/amsmtgs/
sectional.html.

Invited Addresses
Michael Hill, University of Virginia, Title to be an-

nounced.
Suzanne Lenhart, University of Tennessee, Title to be 

announced.
Ralph McKenzie, Vanderbilt University, Title to be an-

nounced.
Victor Moll, Tulane University, Title to be announced.

Special Sessions
Set Theory and Its Applications (Code: SS 1A), Paul Lar-

son, Miami University, Justin Moore, Cornell University, 
and Grigor Sargsyan, Rutgers University.

Philadelphia, 
Pennsylvania
Temple University

October 12–13, 2013
Saturday – Sunday

Meeting #1093
Eastern Section
Associate secretary: Steven H. Weintraub
Announcement issue of Notices: June 2013
Program first available on AMS website: To be announced

Program issue of electronic Notices: October 2013
Issue of Abstracts: Volume 33, Issue 3

Deadlines
For organizers: March 12, 2013
For consideration of contributed papers in Special Ses-

sions: June 25, 2013
For abstracts: August 20, 2013

The scientific information listed below may be dated. 
For the latest information, see www.ams.org/amsmtgs/
sectional.html.

Invited Addresses
Barry Mazur, Harvard University, Title to be announced 

(Erdős Memorial Lecture).

Special Sessions
Geometric and Spectral Analysis (Code: SS 3A), Thomas 

Krainer, Pennsylvania State Altoona, and Gerardo A. Men-
doza, Temple University.

Higher Structures in Algebra, Geometry and Physics 
(Code: SS 2A), Jonathan Block, University of Pennsylvania, 
Vasily Dolgushev, Temple University, and Tony Pantev, 
University of Pennsylvania.

History of Mathematics in America (Code: SS 4A), 
Thomas L. Bartlow, Villanova University, Paul R. Wolfson, 
West Chester University, and David E. Zitarelli, Temple 
University.

Recent Advances in Harmonic Analysis and Partial Dif-
ferential Equations (Code: SS 1A), Cristian Gutiérrez and 
Irina Mitrea, Temple University.

St. Louis, Missouri
Washington University

October 18–20, 2013
Friday – Sunday

Meeting #1094
Central Section
Associate secretary: Georgia Benkart
Announcement issue of Notices: August 2013
Program first available on AMS website: September 5, 2013
Program issue of electronic Notices: October 2013
Issue of Abstracts: Volume 33, Issue 4

Deadlines
For organizers: March 20, 2013
For consideration of contributed papers in Special Ses-

sions: July 2, 2013
For abstracts: August 27, 2013

The scientific information listed below may be dated. 
For the latest information, see www.ams.org/amsmtgs/
sectional.html.
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Invited Addresses
Ronny Hadani, University of Texas at Austin, Title to 

be announced.
Effie Kalfagianni, Michigan State University, Title to be 

announced.
Jon Kleinberg, Cornell University, Title to be announced.
Vladimir Sverak, University of Minnesota, Title to be 

announced.

Special Sessions
Algebraic and Combinatorial Invariants of Knots (Code: 

SS 1A), Heather Dye, McKendree University, Allison Hen-
rich, Seattle University, and Louis Kauffman, University 
of Illinois.

Riverside, California
University of California Riverside

November 2–3, 2013
Saturday – Sunday

Meeting #1095
Western Section
Associate secretary: Michel L. Lapidus
Announcement issue of Notices: August 2013
Program first available on AMS website: September 19, 

2013
Program issue of electronic Notices: November 2013
Issue of Abstracts: Volume 33, Issue 4

Deadlines
For organizers: April 2, 2013
For consideration of contributed papers in Special Ses-

sions: July 15, 2013
For abstracts: September 10, 2013

The scientific information listed below may be dated. 
For the latest information, see www.ams.org/amsmtgs/
sectional.html.

Invited Addresses
Michael Christ, University of California, Berkeley, Title 

to be announced.
Mark Gross, University of California, San Diego, Title 

to be announced.
Matilde Marcolli, California Institute of Technology, 

Title to be announced.
Paul Vojta, California Institute of Technology, Title to 

be announced.

Baltimore, Maryland
Baltimore Convention Center, Baltimore 
Hilton, and Marriott Inner Harbor

January 15–18, 2014
Wednesday – Saturday
Joint Mathematics Meetings, including the 120th Annual 
Meeting of the AMS, 97th Annual Meeting of the Math-
ematical Association of America, annual meetings of the 
Association for Women in Mathematics (AWM) and the 
National Association of Mathematicians (NAM), and the 
winter meeting of the Association for Symbolic Logic, with 
sessions contributed by the Society for Industrial and Ap-
plied Mathematics (SIAM).
Associate secretary: Matthew Miller
Announcement issue of Notices: October 2013
Program first available on AMS website: November 1, 2013
Program issue of electronic Notices: January 2013
Issue of Abstracts: Volume 35, Issue 1

Deadlines
For organizers: April 1, 2013
For consideration of contributed papers in Special Ses-

sions: To be announced
For abstracts: To be announced

Albuquerque, New 
Mexico
University of New Mexico

April 5–6, 2014
Saturday – Sunday
Western Section
Associate secretary: Michel L. Lapidus
Announcement issue of Notices: To be announced
Program first available on AMS website: To be announced
Program issue of electronic Notices: April 2014
Issue of Abstracts: To be announced

Deadlines
For organizers: September 5, 2013
For consideration of contributed papers in Special Ses-

sions: To be announced
For abstracts: February 11, 2014
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Lubbock, Texas
Texas Tech University

April 11–13, 2014
Friday – Sunday
Central Section
Associate secretary: Georgia Benkart
Announcement issue of Notices: To be announced
Program first available on AMS website: To be announced
Program issue of electronic Notices: To be announced
Issue of Abstracts: To be announced

Deadlines
For organizers: September 18, 2013
For consideration of contributed papers in Special Ses-

sions: To be announced
For abstracts: To be announced

Tel Aviv, Israel
Bar-Ilan University, Ramat-Gan and Tel-
Aviv University, Ramat-Aviv

June 16–19, 2014
Monday – Thursday
The 2nd Joint International Meeting between the AMS and 
the Israel Mathematical Union.
Associate secretary: Michel L. Lapidus
Announcement issue of Notices: To be announced
Program first available on AMS website: To be announced
Program issue of electronic Notices: To be announced
Issue of Abstracts: To be announced

Deadlines
For organizers: To be announced
For consideration of contributed papers in Special Ses-

sions: To be announced
For abstracts: To be announced

The scientific information listed below may be dated. 
For the latest information, see www.ams.org/amsmtgs/
internmtgs.html.

AMS Special Sessions
Nonlinear Analysis and Optimization, Boris Morduk-

hovich, Wayne State University, and Simeon Reich and 
Alexande Zaslavski, The Technion - Israel Institute of 
Technology.

Eau Claire, Wisconsin
University of Wisconsin-Eau Claire

September 20–21, 2014
Saturday – Sunday
Central Section
Associate secretary: Georgia Benkart
Announcement issue of Notices: To be announced
Program first available on AMS website: To be announced
Program issue of electronic Notices: To be announced
Issue of Abstracts: To be announced

Deadlines
For organizers: February 20, 2014
For consideration of contributed papers in Special Ses-

sions: To be announced
For abstracts: August 5, 2014

San Francisco, 
California
San Francisco State University

October 25–26, 2014
Saturday – Sunday
Western Section
Associate secretary: Michel L. Lapidus
Announcement issue of Notices: To be announced
Program first available on AMS website: To be announced
Program issue of electronic Notices: October 2014
Issue of Abstracts: To be announced

Deadlines
For organizers: March 25, 2014
For consideration of contributed papers in Special Ses-

sions: To be announced
For abstracts: September 3, 2014

San Antonio, Texas
Henry B. Gonzalez Convention Center and 
Grand Hyatt San Antonio

January 10–13, 2015
Saturday – Tuesday
Joint Mathematics Meetings, including the 121st Annual 
Meeting of the AMS, 98th Annual Meeting of the Math-
ematical Association of America, annual meetings of the 
Association for Women in Mathematics (AWM) and the 
National Association of Mathematicians (NAM), and the 
winter meeting of the Association of Symbolic Logic, with 
sessions contributed by the Society for Industrial and Ap-
plied Mathematics (SIAM).
Associate secretary: Steven H. Weintraub
Announcement issue of Notices: October 2014
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Program first available on AMS website: To be announced
Program issue of electronic Notices: January 2015
Issue of Abstracts: Volume 36, Issue 1

Deadlines
For organizers: April 1, 2014
For consideration of contributed papers in Special Ses-

sions: To be announced
For abstracts: To be announced

Porto, Portugal
University of Porto

June 11–14, 2015
Thursday – Sunday
Associate secretary: Georgia Benkart
Announcement issue of Notices: To be announced
Program first available on AMS website: To be announced
Program issue of electronic Notices: To be announced
Issue of Abstracts: Not applicable

Deadlines
For organizers: To be announced
For consideration of contributed papers in Special Ses-

sions: To be announced
For abstracts: To be announced

Seattle, Washington
Washington State Convention Center and 
the Sheraton Seattle Hotel

January 6–9, 2016
Wednesday – Saturday
Joint Mathematics Meetings, including the 122nd Annual 
Meeting of the AMS, 99th Annual Meeting of the Math-
ematical Association of America, annual meetings of the 
Association for Women in Mathematics (AWM) and the 
National Association of Mathematicians (NAM), and the 
winter meeting of the Association of Symbolic Logic, with 
sessions contributed by the Society for Industrial and Ap-
plied Mathematics (SIAM).
Associate secretary: Michel L. Lapidus
Announcement issue of Notices: October 2015
Program first available on AMS website: To be announced
Program issue of electronic Notices: January 2016
Issue of Abstracts: Volume 37, Issue 1

Deadlines
For organizers: April 1, 2015
For consideration of contributed papers in Special Ses-

sions: To be announced
For abstracts: To be announced

Atlanta, Georgia
Hyatt Regency Atlanta and Marriott At-
lanta Marquis

January 4–7, 2017
Wednesday – Saturday
Joint Mathematics Meetings, including the 123rd Annual 
Meeting of the AMS, 100th Annual Meeting of the Math-
ematical Association of America, annual meetings of the 
Association for Women in Mathematics (AWM) and the 
National Association of Mathematicians (NAM), and the 
winter meeting of the Association of Symbolic Logic, with 
sessions contributed by the Society for Industrial and Ap-
plied Mathematics (SIAM).
Associate secretary: Georgia Benkart
Announcement issue of Notices: October 2016
Program first available on AMS website: To be announced
Program issue of electronic Notices: January 2017
Issue of Abstracts: Volume 38, Issue 1

Deadlines
For organizers: April 1, 2016
For consideration of contributed papers in Special Ses-

sions: To be announced
For abstracts: To be announced

San Diego, California
San Diego Convention Center and San 
Diego Marriott Hotel and Marina

January 10–13, 2018
Wednesday – Saturday
Joint Mathematics Meetings, including the 124th Annual 
Meeting of the AMS, 101st Annual Meeting of the Math-
ematical Association of America, annual meetings of the 
Association for Women in Mathematics (AWM) and the 
National Association of Mathematicians (NAM), and the 
winter meeting of the Association of Symbolic Logic, with 
sessions contributed by the Society for Industrial and Ap-
plied Mathematics (SIAM).
Associate secretary: Matthew Miller
Announcement issue of Notices: October 2017
Program first available on AMS website: To be announced
Program issue of electronic Notices: To be announced
Issue of Abstracts: To be announced

Deadlines
For organizers: April 1, 2017
For consideration of contributed papers in Special Ses-

sions: To be announced
For abstracts: To be announced



Associate Secretaries of the AMS
Western Section: Michel L. Lapidus, Department of Math-

ematics, University of California, Surge Bldg., Riverside, CA 
92521-0135; e-mail: lapidus@math.ucr.edu; telephone: 
951-827-5910.

Central Section: Georgia Benkart, University of Wisconsin-
Madison, Department of Mathematics, 480 Lincoln Drive, 
Madison, WI 53706-1388; e-mail: benkart@math.wisc.edu; 
telephone: 608-263-4283.

Eastern Section: Steven H. Weintraub, Department of Math-
ematics, Lehigh University, Bethlehem, PA 18105-3174; e-mail: 
steve.weintraub@lehigh.edu; telephone: 610-758-3717.

Southeastern Section: Robert J. Daverman, Department of 
Mathematics, University of Tennessee, Knoxville, TN 37996-
6900, e-mail: daverman@math.utk.edu; telephone: 865-974-
6900.
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The Meetings and Conferences section of the Notices 
gives information on all AMS meetings and conferences 
approved by press time for this issue. Please refer to the page 
numbers cited in the table of contents on this page for more 
detailed information on each event. Invited Speakers and 
Special Sessions are listed as soon as they are approved 
by the cognizant program committee; the codes listed 
are needed for electronic abstract submission. For some 
meetings the list may be incomplete. Information in this 
issue may be dated. Up-to-date meeting and conference 
information can be found at www.ams.org/meetings/.

Meetings:
2012
September 22–23 Rochester, New York p. 1030
October 13–14 New Orleans, Louisiana p. 1031
October 20–21 Akron, Ohio p. 1032
October 27–28 Tucson, Arizona p. 1035

2013
January 9–12 San Diego, California p. 1038
 Annual Meeting
March 1–3 Oxford, Mississippi p. 1040
April 6–7 Chestnut Hill, Massachusetts p. 1041
April 13–14 Boulder, Colorado p. 1041
April 27–28 Ames, Iowa p. 1042
June 27–30 Alba Iulia, Romania p. 1042
October 5–6 Louisville, Kentucky p. 1043
October 12–13 Philadelphia, Pennsylvania p. 1043 
October 18–20 St. Louis, Missouri p. 1043
November 2–3 Riverside, California p. 1044

2014
January 15–18 Baltimore, Maryland p. 1044
 Annual Meeting
April 5–6 Albuquerque, New Mexico p. 1044 

April 11–13 Lubbock, Texas p. 1045 
June 16–19 Tel Aviv, Israel p. 1045
September 20–21 Eau Claire, Wisconsin p. 1045

2015
January 10–13 San Antonio, Texas p. 1045
 Annual Meeting
June 11–14 Porto, Portugal p. 1046
2016
January 6–9 Seattle, Washington p. 1046

2017
January 4–7 Atlanta, Georgia p. 1046
 Annual Meeting

2018
January 10–13 San Diego, California p. 1046
 Annual Meeting

Important Information Regarding AMS Meetings
Potential organizers, speakers, and hosts should refer to 
page 111 in the the January 2012 issue of the Notices for gen-
eral information regarding participation in AMS meetings and 
conferences.

Abstracts
Speakers should submit abstracts on the easy-to-use interac-
tive Web form. No knowledge of   is necessary to submit 
an electronic form, although those who use  may submit 
abstracts with such coding, and all math displays and simi-
larily coded material (such as accent marks in text) must 
be typeset in . Visit http://www.ams.org/cgi-bin/
abstracts/abstract.pl. Questions about abstracts may be 
sent to abs-info@ams.org. Close attention should be paid to 
specified deadlines in this issue. Unfortunately, late abstracts 
cannot be accommodated.

Conferences: (see http://www.ams.org/meetings/ for the most up-to-date information on these conferences.)
October 3–8, 2012: International Conference on Group Theory, Combinatorics, and Computing, at Florida Atlantic 

University, Boca Raton, FL (held in cooperation with the AMS). Please see http://www.math.fau.edu/ for more 
information.

http://www.ams.org/meetings/
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Distribution Modulo One and 
Diophantine Approximation 

Yann Bugeaud

Cambridge Tracts in Mathematics 

$80.00: Hardback: 978-0-521-11169-0: 320 pp.

Graph Structure 
and Monadic 
Second-Order Logic 
A Language-Theoretic Approach

Bruno Courcelle and 
Joost Engelfriet

Encyclopedia of  Mathematics and its Applications 

$160.00: Hardback: 978-0-521-89833-1: 742 pp.

Ellipsoidal Harmonics 
Theory and Applications

George Dassios

Encyclopedia of  Mathematics and its 
Applications 

$110.00: Hardback: 978-0-521-11309-0: 390 pp. 

Risk Modelling in 
General Insurance 
From Principles to Practice

Roger J. Gray and Susan M. Pitts

International Series on Actuarial Science 

$70.00: Hardback: 978-0-521-86394-0: 410 pp.

Third Edition!

Understanding Probability 

Henk Tijms

$48.00: Paperback: 978-1-107-65856-1: 572 pp.

Introduction to 
Strings and Branes 

Peter West

$80.00: Hardback: 978-0-521-81747-9: 720 pp.

Bitangential Direct and Inverse 
Problems for Systems of Integral 
and Differential Equations 

Damir Z. Arov and 
Harry Dym

Encyclopedia of  Mathematics and its 
Applications 

$120.00: Hardback: 978-1-107-01887-7: 500 pp. 

A Comprehensive Course in 
Number Theory 

Alan Baker

$80.00: Hardback: 978-1-107-01901-0: 264 pp. 
$37.99: Paperback: 978-1-107-60379-0

Numerical Methods 
in Finance with C++ 

Maciej J. Capiń ski and 
Tomasz Zastawniak

Mastering Mathematical Finance 

$80.00: Hardback: 978-1-107-00371-2: 175 pp. 
$39.99: Paperback: 978-0-521-17716-0

Matroids: 
A Geometric Introduction 

Gary Gordon and 
Jennifer McNulty

$120.00: Hardback: 978-0-521-76724-8: 416 pp. 
$44.99: Paperback: 978-0-521-14568-8

Dense Sphere Packings 
A Blueprint for Formal Proofs

Thomas Hales

London Mathematical Society Lecture Note 
Series 

$60.00: Paperback: 978-0-521-61770-3: 280 pp.

Prices subject to change.
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AMERICAN MATHEMATICAL SOCIETY

AMS 
Grad Student 
Travel Grants

Learn more at:
www.ams.org/student-travel

Now providing support 

for travel to AMS 

Sectional Meetings

• For full-time doctoral 
students in the 
mathematical sciences

• Check deadlines for each 
round of applications; 
awards are limited

http://www.ams.org/student-travel
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Regularised Integrals, Sums 
and Traces
An Analytic Point of View

Sylvie Paycha, Universität Potsdam, 
Germany, and Université Blaise Pascal, 

Aubière, Cedex, France

A new unified outlook on regularization techniques in vari-
ous fields of mathematics and in quantum field theory that 
can serve as an introduction for anyone from a beginning 
mathematician to an experienced physicist.

University Lecture Series, Volume 59; 2012; approximately 
193 pages; Softcover; ISBN: 978-0-8218-5367-2; List US$43; 
AMS members US$34.40; Order code ULECT/59

Theory of Algebraic 
Functions of One Variable
Richard Dedekind and Heinrich 
Weber

Translated and introduced by John 
Stillwell

The inaugural English translation of 
Dedekind and Weber’s classic long paper provides easy 
access to the work for a wide mathematical audience.

A co-publication of the AMS and the London Mathematical Society.

History of Mathematics, Volume 39; 2012; 152 pages; 
Softcover; ISBN: 978-0-8218-8330-3; List US$49; AMS members 
US$39.20; Order code HMATH/39

Knowing the Odds
An Introduction to Probability

John B. Walsh, University of British 
Columbia, Vancouver, BC, Canada

A leisurely introduction to all of the stan-
dard material that one would want in a full 

year probability course, with a slant towards applications in 
financial analysis.

Graduate Studies in Mathematics, Volume 139; 2012; 
approximately 454 pages; Hardcover; ISBN: 978-0-8218-8532-1; 
List US$75; AMS members US$60; Order code GSM/139

Linear and Quasi-linear 
Evolution Equations in 
Hilbert Spaces
Pascal Cherrier, Université Pierre 
et Marie Curie, Paris, France, and 
Albert Milani, University of Wisconsin, 
Milwaukee, WI

A valuable introduction to topics in the theory of evolution 
equations.

Graduate Studies in Mathematics, Volume 135; 2012; 377 
pages; Hardcover; ISBN: 978-0-8218-7576-6; List US$75; 
AMS members US$60; Order code GSM/135

Harmonic Analysis
From Fourier to Wavelets

María Cristina Pereyra, The 
University of New Mexico, Albuquerque, 
NM, and Lesley A. Ward, University 
of South Australia, Mawson Lakes 

Campus, Adelaide, Australia

A rich and engaging introduction to serious analysis and 
computational harmonic analysis through the lens of 
Fourier and wavelet analysis.

Student Mathematical Library, Volume 63; 2012; 410 pages; 
Softcover; ISBN: 978-0-8218-7566-7; List US$58; AMS members 
US$46.40; Order code STML/63

Advances in Applied and 
Computational Topology

Afra Zomorodian, The D. E. Shaw 
Group, New York, NY, Editor

A broad introduction to recent techniques 
from applied and computational topology.

Proceedings of Symposia in Applied Mathematics, Volume 
70; 2012; 232 pages; Hardcover; ISBN: 978-0-8218-5327-6; 
List US$60; AMS members US$48; Order code PSAPM/70
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