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MEETINGS

Calendar of Meetings

NOTE: This Calendar ljsts all of the meetings which have been approved by the Council up to the date at
which this issue of the cAolices) was sent to press. The summer and annual meetings are joint meetings of the
Mathematical Association of America and the American Mathematical Society. The meeting dates which fall
rather far in the future are subject to change. This is particularly true of the meetings to which no numbers
have yet been assigned.

Meet- Deadline
ing Date Place for
No. Abstracts™®
621 April 9-10, 1965 Chicago, Dlinois Feb, 24
622 April 12-15, 1965 New York, New York Feb, 24
623 April 24, 1965 Stanford, California Feb, 24
624 June 19, 1965 Eugene, Oregon May 5
625 August 30 - September 3, 1965

(70th Summer Meeting) Ithaca, New York July 9
626 October 30, 1965 Cambridge, Massachusetts
627 November 12-13, 1965 Lexington, Kentucky
628 November 26-27, 1965 Iowa City, Iowa
629 December 29, 1965 Berkeley, California
630 January 24-28, 1966

(72nd Annual Meeting) Chicago, Illinois

August 29 - September 2, 1966 )
(71st Summer Meeting) New Brunswick, New Jersey

January 24-28, 1967
(73rd Annual Meeting) Houston, Texas
August 28 - September 1, 1967
(72nd Summer Meeting) Toronto, Ontario, Canada

August 26-30, 1968
(73rd Summer Meeting) Madison, Wisconsin

* The abstracts of papers to be presented in person at the meetings must be received in the Head-
quarters Offices of the Society in Providence, Rhode Island, on or before these deadlines. The dead-
lines also apply to news items. The next two deadline dates for the by title abstracts are April 28,

and July 2, 1965.

e

The C/\é[tc&t) of the American Mathematical Society is published by the Society in January, February, April, June,
August, October and November. Price per annual volume is $7.00. Price per copy $2.00. Special price for copies sold at registration
desks of meetings of the Society, $1.00 per copy. Subscriptions, orders for back numbers (back issues of the last two years only are
available) and inquiries should be addressed to the American Mathematical Society, 190 Hope Street, Providence, Rhode Island 02906.

Second-class postage paid at Providence, Rhode Island, and additional mailing offices. Authorization is granted under the
authority of the act of August 24, 1912, as amended by the act of August 4, 1947 (Sec. 34, 21, P. L. and R.). Accepted for mailing at
the special rateof Postage provided for in section 34,40, paragraph (d).

Copyright ©), 1965 by the American Mathematical Society
Printed in the United States of America
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Six Hundred Twentieth Meeting
City College
New York, New York
February 27, 1965

PROGRAM

The six hundred twentieth meeting
of the American Mathematical Society will
be held at City College on Saturday, Feb-
ruary 27, 1965, All sessions will be in
Shepard Hall.

By invitation of the Committee to
Select Hour Speakers for Eastern Sec-
tional Meetings there will be an address
in Room 306 of Shepard Hall at 2:00 P .M,
Professor G. Washnitzer of Princeton
University will speak on "Tempered Co-
homology."

There will be sessions for con-
tributed papers on Saturday, both morning
and afternoon. There may be provision for
a limited number of late papers.

The registration desk will be located
in Shepard Hall at Convent Avenue and
139th Street. It will be open from 9:00
AM. till 3:30 P.M.

Lunch will be available in acollege
cafeteria. This may be almost the only

place in the immediate vicinity for lunch.
Shepard Hall is two blocks east of
the 137th Street Station of the IRT subway
(the Broadway-7th Avenue Line, not the
7th Avenue Line). Also it is one block
west and five blocks south of the 145th
Street station of the IND subway (8th
Avenue Line "A" train or 6th Avenue
Line "D" train from mid-town New York).
Buses marked '"Broadway-230th
Street" or "Fort George'" may be taken
from the 125th Street station of the New
Haven or New York Central R. R. Riders
should get off at 138th Street and walk
east one block to Convent Avenue,
Persons who expect to travel by
automobile may write to the Department
of Mathematics, City College, New York
31, New York before the meeting date,
requesting a one-day campus parking
permit and directions to the parkingarea.

PROGRAM OF THE SESSIONS

The time limits will be strictly enforced
and the absolute times will be closely followed.

SATURDAY, 10:00 A, M,

First Session, Shepard Hall Room 306
10:00 - 10:10

(1) Bounds for moduli of rings in 3-space
Professor G. D, Anderson, University of Michigan and Eastern Michigan

University (620-1)
10:15 - 10:25

(2) Differential-integral calculus for abstract algebraic-topological structures
Mr. R. M. Sorensen, Trinity College (620-17)



10:30 - 10:40
(3) The undecidability of the unrestricted halting problem (T, ). Preliminary
report
Mr. P. K. Hooper, Harvard University (620-3)
(Introduced by Professor Hao Wang)
10:45 - 10:55
(4) The outer and inner area functions associated with a quasi-monotone non-
decreasing function
Professor F. M. Wright, Iowa State University (620-22)
11:00 - 11:10
(5) The permutability of an elliptic operator anda meanvalue operator in a har-
monic space
Professor B. A. Fusaro, University of South Florida (620-20)
11:15 - 11:25
(6) Non-euclidean incidence planes. I
Professor Rafael Artzy, Rutgers, The State University, and Institute for
Advanced Study (620-11)
11:30 - 11:40
(7) On the classical n-body problem
Mr. Guido Sandri* and Mr. R. D, Sullivan, Aeronautical Research Asso-
ciates of Princeton, Inc., Princeton, New Jersey (620-19)
11:45 - 11:55
(8) The Poincaré conjecture
Professor E. F, Whittlesey, Trinity College (620-13)

SATURDAY 2:00 P.M,
Invited Address, Shepard Hall Room 306

Tempered cohomology
Professor G, Washnitzer, Princeton University

SATURDAY 3:15 P.M.

Second Session, Shepard Hall Room 306
3:15 - 3:25
(9) The Lienard equation
Professor T. A. Burton, University of Alberta (620-7)
3:30 - 3:40
(10) Integral representation of generalized temperature functions
Professor D, T.Haimo, Southern Ilinois University and Harvard Univer-
sity (620-8)
4:45 - 4:55
(11) Borel sets of states and of representations
Professor Jacob Feldman, University of California, Berkeley (620-9)
4:00 - 4:10
(12) Parts and one-dimensional analytic spaces
Mr. B. V. O'Neill, Jr., Brown University (620-14)
4:15 - 4:25
(13) A generalized Laurent expansion
Mr. Michael Balch, New York University (620-18)
(Introduced by Professor Fritz John)

*For papers with more than one author, an asterisk follows the name of the author
who plans to present the paper at the meeting.
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4:30 - 4:40
(14) A sufficient condition for absolute continuity in the transformation theory for
measure space
Dr. R. W. Chaney, Western Washington State College (620-21)

SATURDAY, 3:15 P.M,

Third Session, Shepard Hall Room 315
3:15 - 3:25
(15) Invariance of open sets in generalized manifolds
Professor R, G. Lintz, University of Michigan (620-4)
3:30 - 3:40
(16) Still on approximation theorems. Preliminary report
Professor S. G, Mrowka, The Pennsylvania State University (620-12)
3:45 - 3:55
(17) On Moessner's theorem on integral powers
Professor C. T. Long, Washington State University (620-2)
4:00 - 4:10
(18) The number of partitions of an integer
Mr, N, P. Salz, Cornell Aeronautical Laboratory, Buffalo, New York
(620-10)
4:15 - 4:25
(19) Divisibility in semigroups of n X n unimodular matrices
Professor R. J. Wisner, New Mexico State University (620-5)
4:30 - 4:40
(20) A theorem on purely inseparable extensions
Dr. Morris Weisfeld, Aerospace Corporation, San Bernardino, California
(620-15)
4:45 - 4:55
(21) On the stability of difference schemes with singular coefficients
Mr. Dennis Eisen, Adelphi University (620-16)
Everett Pitcher
Bethlehem, Pennsylvania Associate Secretary
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PRELIMINARY ANNOUNCEMENTS OF MEETINGS

Six Hundred Twenty-First Meeting
University of Chicago
Chicago, Illinois
April 9-10, 1965

The six hundred twenty-firstmeet-
ing of the American Mathematical Society
will be held at the University of Chicago on
April 9 and 10, 1965,

By invitation of the Committee to
Select Hour Speakers for Western Sec-
tional Meetings, there will be addresses
by Professor Cassius Ionescu Tulcea of
the University of Illinois, by Professor
James M. Kister of the University of
Michigan and a special session of 20
minute papers on "Harmonic Analysis"
under the chairmanship of Professor Ralph
Boas of Northwestern University. There
will probably be four to six sessions of
contributed papers.

No papers will be presented at
Eckhart Hall. All papers will be presented
about a half mile to the southeast at the
new University of Chicago Conference
Center, officially entitled, "The Center

'

for Continuing Education,” and located at
1307 East 60th Street. Get off the I, C. at
59th Street,

Rooms will be available at the
Center. A reservation form is enclosedat
the back of these (»j%;m:) In the event
of an overflow, the Center undertakes to
place people at nearby hotels, and the
hotel in question will, in that case, con-
firm the reservation., All meals will be
served at the Center and there is a bar
which opens dailyat11:30 A.M. The official
at the Center in charge of the meeting
is Mr. B. Berlin, and inquiries pertaining
to the Center may be directed to him.

There will be a registration fee
(no charge for students).

Seymour Sherman
Associate Secretary
Bloomington, Indiana

Six Hundred Twenty-Second Meeting
Waldorf-Astoria Hotel
New York, New York
April 12-15, 1965

The six hundred twenty-second
meeting of the American Mathematical
Society will be held atthe Waldorf-Astoria
in New York on April 12-15, 1965,

Contributed papers and invited ad-
dresses will be scheduled on Monday,
April 12 and on the morning of Tuesday,
April 13,

By invitation of the Committee to
Select Hour Speakers for Eastern Sec-
tional Meetings, Professor James Eells,
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Jr. of Cornell University and Professor
Robert D, M. Accola of Brown University
each will address the Society. Professor
Eells will speak on "A setting for global
analysis."

Abstracts of contributed papers
should be sentto the American Mathemati-
cal Society, 190 Hope Street, Providence,
Rhode Island 02906, so as to arrive prior
to the deadline of February 24.



SYMPOSIUM IN
APPLIED MATHEMATICS

There will be a Symposium on
Magneto-fluid and Plasma Dynamics on
the afternoon of Tuesday, April 13 and on
Wednesday and Thursday, April 14and15,

The subject was chosen by the
Committee on Applied Mathematics,
which consisted of V, Bargmann, G, E,
Forsythe, P. R. Garabedian, C. C., Lin,
Alfred Schild, Chairman, and David Young.

Financial support comes from the
Air Force Office of Scientific Research
and the U,
(Durham).

The Invitations Committee, re-
sponsible for the planning of the program
and the choice of speakers, consists of

Professor Harold Grad, Chairman
New York University
Dr. Andrew Lenard, Princeton Plasma
Physics Lahoratory
Professor Marshall N, Rosenbluth
University of California at La Jolla
Professor William R. Sears,
Cornell University
Professor Harold Weitzner
New York University

The principal topics to be discussed
are the following:

Plasma equations

Stability

Propagation of waves and shocks
Macroscopic flows

The speakers will include:

M. Trocheris, Association Euratom

P. Germain, Office Nationale d'Etudes
et de Recherche Aéronautique

E. A, Frieman, Princeton Plasma
Physics Laboratory

John M. Greene, Princeton Plasma
Physics Laboratory

C. K. Chu, Columbia University

G. S. S. Ludford, Cornell University

W. V. R, Malkus, Woods Hole Insti-
tute of Oceanography

N. Rostoker, University of California
at La Jolla

as well as some of the members of the
Invitations Committee.

S. Army Research Office
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TRAVEL

The Waldorf-Astoria occupies an
entire City block on the east side of New
York City, from 49th to 50th Street and
from Lexington to Park Avenues.

Those arriving by train at Penn-
sylvania Station may take the Independent
Subway System (E or F cars) to the 53rd
Street and Lexington Avenue stop, a short
walk from the hotel,

From Grand Central Station one
may take the LR.T. Lexington Avenue
local subway to the 5lst Street stop.

Those arriving by bus may take
the Independent Subway System (E or F
cars) from the west side bus terminal.
There is a shuttle bus service from La-
Guardia and Kennedy Airports to The East
Side Terminal with a transfer busto Grand
Central Station. (It is suggested thatthose
arriving in a group of three or more may
find it as economical to take a taxi di-
rectly to the hotel,)

Those arriving at Newark Airport
can take a shuttle bus to the west side
terminal and use the Independent Subway
System (E or F cars) to the 53rd Street
stop.

Those arriving by car will find
many parking facilities in the neighborhood
in addition to those at the hotel. Pickup
and delivery service can be arranged
through the hotel at a cost of $3.25 for a
24-hour period, plus $1.25 for each pickup-
delivery.

RESERVATIONS

Persons intending to stay at the
Waldorf-Astoria should make their own
reservations with the hotel. A reservation
blank and a listing of room rates are on
the inside back cover of this issue of

these (/\/olla’A:)

Everett Pitcher
Associate Secretary
Bethlehem, Pennsylvania



Six Hundred Twenty Third Meeting
Stanford University
Stanford California

April 24, 1965

The six hundredtwenty-third meet-
ing of the American Mathematical Society
will be held on Saturday, April 24, 1965 at
Stanford University, Stanford, California.

By invitation of the Committee to
Select Hour Speakers for Far Western
Sectional Meetings, there will be addres-
ses by Professor E. G, Straus of the Uni-
versity of California, Los Angeles, and by
Professor Harvey Cohn of the University
of Arizona. Professor Straus will speak
at 11:00 A.M. in Room 100 of the Physics
Lecture Hall on the "Arithmetic of analy-
tic functions'". The title of Professor
Cohn's talk is "Some elementary aspects
of modular functions in several variables",
This address will be given at 2:00 P .M,
in Room 100, Physics Lecture Hall,

There will be sessions for con-
tributed papers at 9:30 A M. and at 3:30
P.M. in the Alfred P. Sloan Mathematics
Center. Registration for the meeting will
take place in the lobby of the Sloan Mathe-
matics Center, beginning at 9:00 A.M,

A tea for persons attending the
meeting will be given in the Mathematics

Library on the fourth floor of the Sloan
Mathematics Center at 4:30 P.M. Lunch-
eon will be available at noon in the Old
Union.

Stanford University is about thirty
miles south of San Francisco, adjacent to
the town of Palo Alto, The Southern Pacific
Railroad stops at Palo Alto. Limousine
service from the San Francisco Inter-
national Airport to the Hotel President
inPalo Alto is available. Itis recommended
that taxis be used to get from Palo Alto
to the Stanford Campus.

There are two hotels in Palo Alto
and numerous motels on the El Camino
Real near the Stanford Campus. A com-
plete list of hotels and motels within five
miles of the University, giving location
and rates, can be obtained from the Palo
Alto Convention and Visitors Bureau,
P.O. Box 1321, Palo Alto, California.

R. S. Pierce
Associate Secretary
Seattle, Washington

MEMORANDA TO MEMBERS

LIST OF
RETIRED MATHEMATICIANS

In February, the latest compilation
of names and qualifications of retired
mathematicians available for employment
will be published by the Mathematical
Sciences, Employment Register. Free
copies of the list may be obtained by ad-
dressing a request to the Mathematical
Sciences Employment Register, 190 Hope
Street, Providence, Rhode Island 02906,

The Register is sponsored jointly
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by the American Mathematical Society,
the Mathematical Association of America,
and the Society for Industrial and Applied
Mathematics.

ERRATA

The title of the doctorate thesis by Spencer
E. Dickson listed on page 507 of these
(y\/ohceﬁ should read "Torsion theories
for abelian categories."



ACTIVITIES OF OTHER ASSOCIATIONS

CANADIAN MATHEMATICAL CONGRESS
1965 SEMINAR AND CONGRESS

The Tenth Biennial Seminar and Seventh Congress of the Canadian Mathemati-
cal Congress will be held at Laval University, Quebec, during the period August 16 to
September 8. The Seminar will be held from August 16 to September 3 with lectures

beginning on August 16 and the Congress from September 5 to September 8 with regis-
tration on Sunday, September 5,

General Program:

The theme of the Seminar will be Functional Analysis but the program will
include other topics. A symposium on Numerical Analysis will be held during the Con-
gress meetings and the four research lecturers will be invited to give lectures on
specialized mathematical topics or more general topics. Various social events will be
held during the Seminar and Congress.

Research Lectures:

N. Aronszajn, University of Kansas

Spectral problems, finite dimensional perturbations andvariational approxima-
tion methods.

J. Dixmier, Faculté des Sciences, Paris
Calcul fonctionnel dans les algébres de Banach.

E. Hewitt, University of Washington, Seattle
The Measure Algebra of a locally compact Abelian Group.

F. Smithies, St. John's College, Cambridge
Some Problems in Banach Space Theory.

Professor I. M. Gelfand of Russia has also been invited to be a lecturer.

Instructional Lectures:

C. Davis, University of Toronto
Analyse fonctionnelle et approximation des fonctions.

P. G. Rooney, University of Toronto
Fourier and Hilbert Transformations and Generalizations,

M. Sion, University of British Columbia
Measure Theory.

S. Zaidman, Université de Montréal
Introduction a la théorie des distributions d'aprés L, Hormander.

Accommodation

Excellent residential accommodation and dining room service will be available
at reasonable rates during the entire period.

Further information can be obtained from the Secretariat at the following

address: Canadian Mathematical Congress

985 Sherbrooke Street West,
Montreal, Quebec, CANADA.
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LETTERS TO THE EDITOR

Editor, The C/Notices)
In the CAbLices) 11 (1964) 639-640

an announcement was made concerning the
activities of the Summer Research Institute
on Algebraic Geometry which was held in
July 1964 with financial support of the Air
Force Office of Scientific Research, the
Office of Naval Research and the U, S,
Steel Foundation, One paragraph announced
that "mimeographed copies of the fifteen
formal lectures are collected in a paper-
bound volume of the proceedings of the
Institute and in addition, brief summaries
of the seminars are being collected in a
second and smaller volume, Copies of the
lecture notes have been sent to the sup-
porting agencies, to the participants, and
to about 90 other persons interested in
algebraic geometry, but there are none
available for further distribution., No for-
mal publication of the proceedings of the
institute is planned...". (Emphasis sup-
plied.)

I wish to call attention to theunder-
lined portions of this statement and to its
consequences to the mathematical com-
munity. First, it should be said that this
practice of making available only alimited
number of copies, of proceedings at pub-
licly supported conferences which are not
generally open to the mathematical public,
is not uncommon, What this means is that
these notes are not generally available at
libraries throughout the country nor are
they available to faculty and students who
have an interest in these matters unless
they had friends among the participants
who requested that copies be sent them.,
This has the consequence that the dis-
semination of this information is curtailed
and delayed both to the disadvantage of
those on the "outside" and to the progress
of mathematics itself. Although it is true
that the more significant results will be
embodied in research papers published
elsewhere, this does not detract from the
argument that the time lapse may be
significant. Nor does it meet the objection
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that well developed expository talks may
find no subsequent publication.

It would appear that the govern-
mental agencies supporting such confer-
ences have an obligation to encourage the
most wide spread and the quickest des-
semination of the notes of such institutes
that they support. By this I do not mean
that they need require the preparation of
such notes; but once these notes have
been prepared there is no excuse for a
limited circulation, It must surely be pos-
sible for the AFOSR, ONR, NSF and others
to arrange for an agency such as the Office
of Technical Services to keep such notes
available for a period of several years in
the same way as it does for the reports of
various government agencies and contrac-
tors.

My point is, simply, that the sup-
porting agencies should adopt this as a
normal operating procedure, Such aprac-
tice will enhance the benefits to be derived
from public funds andhence is in the public
interest.

Lowell Schoenfeld

Editor, The CNoti

We, the undersigned, would like to
have the American Mathematical Society
offer its services to the Library of Con-
gress in the matter of classification of
the new books which are being published.

It is quite apparent, from a casual
glance at the geometry section of the
classification used by Library of Congress,
that this system is woefully out of date,
As the system is presently used, all top-
ology books are classified QA 611, while
there are five categories for books in
trigonometry. It would be nice to have
a completely new system. However, until
this system comes into being, we canhelp
librarians classify our books as effectively
as possible with the present system., We



all know examples where the librarians
have made mistakes. We submit that with
the system as it presently stands, mathe-
maticians would notalways find agreement
among themselves as to the classification
of books.

In order to understand the diffi-
culties, we propose that the readers of
this letter try and classify the following
recent books:

Lectures on Lie group and Lie alge-
bras, by G. D. Mostow

Representation theory of Lie algebras,
by G. Hochschild

Discontinuous subgroups of classical
groups, by A, Weil

Convex sets, by F, A, Valentine

Global theory of representations of lo-
cally compact groups, by V. S. Vara-
darajan

Sheaf theory, by C. H. Dowker

Foundations of fiber bundles, by S,
Eilenberg

General topology, by J. L. Kelley
Morse theory, by J. W. Milnor
Signed:

Richard Askey
M. N. Bleicher
Fred Brauer

S. C. Kleene
Frank Kosier
Seymour Parter

R. C. Buck Walter Rudin
S. H. Coleman Robert D, Ryan
C. C. Conley J. R. Smart

D. W. Crowe K. T. Smith

Frank Forelli
S. Y. Husseini
H. Jerome Keisler

R. E. L. Turner
Michael Voichick
L. C. Young

Editorial Note: The Council has approved
in principle the idea of participation by the
Society in the revision of the Library of
Congress classification system. Pressure
of other business prevented the Secretary
from implementing this participation in
time for the most recent revision, but it
is anticipated that the Society will be able
to render assistance on the next revision.

NEWS ITEMS AND ANNOUNCEMENTS

INSTITUTE IN HOMOLOGICAL ALGEBRA
AND ITS APPLICATIONS

From June 22 to August 12, 1965,
Bowdoin College will hold a summer insti-
tute combining a research program for
postdoctoral mathematicians with ad-
vanced instruction for graduate students.
This program is financed by the National
Science Foundation, For the graduate
students the central formal offering will
be a course in Homological Algebra given
by Professor Ernst Snapper of Dartmouth
College, The research program will center
on a Colloquium in Homological Algebra
and Its Applications at which will appear
a sequence of distinguished visiting speak-
ers, including H. Bass, P, Freyd, G. Hoch-
schild, D. S. Rim, and others.

Departments at Ph.D. granting in-
stitutions are invited to nominate appro-
priate graduate students by providing a
letter of endorsement from the chairman
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or from the candidate's expected disserta-
tion advisor, When more than onenomina-
tion is made, the candidates should be
ranked, Candidates will be selected onthe
basis of (1) endorsement by a graduate
department, (2) proven ability as evidenced
by previous record, and (3) a statement of
reasons for entering this particular pro-
gram. Postdoctoral candidates should
similarly provide an academic vita, a list
of publications or research in progress,
an endorsement by an established mathe-
matician, and a statement of purpose.

For further details concerning pro-
cedures, stipends, dependency and travel
allowances, housing, academic facilities,
etc., candidates should address: Professor
Dan E. Christie, Chairman, Department
of Mathematics, Bowdoin College, Bruns-
wick, Maine 04011,



MEMORANDA TO MEMBERS

INCREASE IN PAGE CHARGES

The change in individual member-
ship dues proposed for 1966 represents
the first dues increase in 15 years, It is
essential, of course, to keep dues to a
minimum, and so the Board of Trustees
has found it necessary to re-examine all
sources of income to the Society from
publication charges, subscriptions, and
other fees to insure that each form of in-
come was adequate for its purposes. Thus,
the Trustees have been led to a reassess-
ment of publication charges. The practice
of levying page charges is discussed in a
report made by the Society committee
consisting of L. J. Paige (Chairman),
W. T. Martin, and A. Rosenberg, who
were charged in January, 1962 with study-
ing the means of financing mathematical
journals. The report was not confined to
Society journals. It was presented in the
summer of 1964 to editors of mathemati-
cal journals, heads of mathematical de-
partments, the Office of Scientific Infor-
mation Service of the NSF, and members
of the governing bodies of the Society, The
following statement appears in the report:

The most obvious conclusion that
we can deduce from an examination
of the present financing of mathe-
matical journals is that page
charges, in their various forms and
range of prices, are a fundamental
part of the financial support. As we
have mentioned earlier, we have
considered alternatives to page
charges and, except for the unprac-
tical alternative of direct federal
subsidies as a form of support of
basic research, we have come to
the conclusion that page charges
when appropriately computed and
assessed offer the most equitable
means of distributing a portion of
the financial support of mathemati-
cal publications to the sponsors of
research. The remaining support
must be supplied by various sub-
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sidies and a reasonable subscrip-
tion price.

In 1960, the Society began to levy
page charges on institutions sponsoring
research whose results are published in
our journals, Since that time, publication
costs have risen to such a height that the
Board of Trustees reluctantly has found
it necessary to raise the rateofassessing
page charges to $30 per page for all papers
published in the BULLETIN, TRANSAC-
TIONS, and MATHEMATICS OF COMPU-
TATION. The new rate will be effective
for papers accepted on or after September
1, 1965,

JOURNALS IN MICROFORM

The Society Headquarters Staff has
investigated the availability of mathemati-
cal journals on microfilm, micro-opaques,
and microfiches, and has found that about
seventy journals are available in such
form from American and British micro-
print publishers. The survey was con-
ducted by sending a form letter to two
hundred commercial microform com-
panies, to large American andforeign uni-
versities having microcopying services,
and to a number of public service micro-
form information agencies. A list of the
available publications is being kept on file
at the Society office and will be published
in the next (April 1965) issue of New
Publications. Additions to the list will
appear in subsequent issues.

New Publications isnow a quarterly
listing of new mathematical monographs
and lecture notes. Members may receive
free a subscription upon request, and
non-members may subscribe for $1.00 a
year, ‘



Backlog of Mathematical Research Journals

Information on this important matter. is
being published twice a year, in the Februaryand
August issues of the NOTICES, with the kind
cooperation of the respective editorial boards.

It is important thatthe reader should inter-
pret the data with full allowance for the wide and
sometimes meaningless fluctuations which are
characteristic of them. Waiting times in particular
are effected by many transient effects, which
arise in part from the refereeing system. Ex-
treme waiting times as observed from the pub-
lished dates of receipt of manuscripts may be
very misleading, and for that reason, no data on
extremes are presented in the table at the bottom
of this page.

Some of the columns in the table are not
quite self-explanatory, and here are some further
details on how the figures were computed.

Column 2, These numbers are rounded off
to the nearest 50,

Column 3. For each journal, this is the
estimate as of the indicated dates, of the total
number of printed pages which will have beenac-
cepted by the next time that manuscripts are to
be sent to the printer, but whichnevertheless will
not be sent to the printer at that time, (Pages

received but not yet accepted are being ignored.)

Column 4. Estimated by the editors (or the
Editorial Department of the American Mathemati-
cal Society in the case of the Society's journals)
and based on thesefactors; manuscripts accepted,
manuscripts received and under consideration,
manuscripts in galley, and rate of publication.
There is no fixed formula.

Column 5, The first quartile (Q;) and the
third quartile (Q3) are presented to give a meas-
ure of the dispersion which will not be too much
distorted by meaningless extreme values. The
median (Med.) is used as the measure of location.
The observations were made from the latestissue
received in the Headquarters Offices before the
deadline date for this issue of the NOTICES., The
waiting times were measured by counting the
months from receipt of manuscript in final re-
vised form, to month in which the issue was re-
ceived at the Headquarters Offices. It should be
noted that when a paper is revised, the waiting
time between receipt by editors of the final
revision and its publication may be much shorter
than is the case for a paper which is not revised,
so these figures are to thatextentdistortedon the
low side.

1 2 3 4 5
Est. time for paper | Observed waiting time

No. |Approx. no| BACKLOG submitted currently | in latest published
JOURNAL issues | pages per|12/31/64| 6/1/64 to be published issue (in months)

per year year pages pages (in months) Q Med. Qg

American J. Math, 4 NR* NR* NR* NR* 4 6 8
Annals of Math. 6 1200 NR * NR* 10 12 12 14
Annals of Math. Statist. NR* NR* NR* 0 NR* 6 7 9
Arch. Hist. Exact Sciences |not fixed 100 0 0 8 8 14 19
Arch. Rational Mech. Anal.|not fixed | 1300 0 0 6 6 6 6
Canad. J. Math. 6 1200 490 400 12 14 14 16
Duke Math. J. 4 680-700 934 550 12-18 16 17 18
Tllinois J. Math. 4 700 660 850 20 17 18 18
J. Math. Analyses and Appl. 6 1100 NR* NR* 12 Kk *k *x
J. Math. and Mech. 6 1000 1000 1000 12 ok ok ok
J. Math. and Phys. 4 350 100 0 6-9 8 9 11
J. Mathematical Physics NR* NR* NR* NR* NR* 6 6 7
J. Symbolic Logic NR* NR* NR* 0 NR* 23 27 27
Math., Comp. 4 700 75 50 9 7 8 10
Michigan Math. J. 4 400 50 25 9 8 9 10
Pacific J. Math. 4 1400 NR* 1200 16 13 14 15
Proceedings of the AMS [ 1000 650 800 17 16 17 18
Quarterly of Appl. Math. 4 NR* NR* NR* NR* 10 10 11
SIAM Journal 4 1000 125 100 9-12 10 12 13
SIAM Journal on Control 3 450 20 0 6-9 10 11 13
SIAM J. on Numer. Anal. 3 450 0 - 6-9 - - -
SIAM Review 4 550 25 0 6-9 8 8 8
Transactions of the AMS 12 2200# 630 1035 13 19 19 20

* NR means that no response was received to a request for information,

# 3850 pages in 1965,

** Dates of receipt of manuscripts not indicated in this journal,
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ASSISTANTSHIPS AND FELLOWSHIPS IN MATHEMATICS 1965-1966
(Supplement to SPECIAL ISSUE, these NOTICES, Volume 12, Number 1, Part 2)

UNIVERSITY OF MANITOBA, WINN'PEG, MANITOBA, CANADA
N. S. Mendelsohn, Head, Department of Mathematics

Undergraduates Graduates
Total university enrollment in 1965-1966 10,000 1,000
Number of mathematics majors enrolled in 1965-1966 145 25
Number of mathematics majors subsidized in 1965-1966 19
Number Tuition

Type of Anticipated Stipend payable, if Service
financial in 9 or not included required
assistance 1965-1966 12 mo. Amount in stipend (Hours/week)
Fellowship* 30 7 $2,000 $ 250 None
Teaching Assistantship** 4 7 1,300 250 3 = 6 hours

-2,000

Scholarship 4 12 3,000 250 None

Applications must be filed by March 15, 1965,

* Not restricted to mathematics students.
*% An additional $1,000 may be available for the summer months,

WESTERN RESERVE UNIVERSITY, CLEVELAND, OHIO 44106
Walter Leighton, Head, Department of Mathematics

Undergraduates Graduates
Total university enrollment in 1965-1966 3,800 4,500
Number of mathematics majors enrolled in 1965-1966 40 22
Number of mathematics majors subsidized in 1965~1966
Number Tuition
Type of Anticipated Stipend payable, if Service
financial in 9 or not included required
assistance 1965-1966 12 mo. Amount in stipend (Hours/week)
Teaching Assistantship 18 9 $2,200 3
Applications must be filed by March 1, 1965,
UNIVERSITY OF WISCONSIN, MILWAUKEE, WISCONSIN
E. H. Feller, Head, Department of Mathematics
Number Tuition
Type of Aunticipated Stipend payable, if Service
financial in 9 or not included required
assistance 1965-1966 12 mo. Amount in stipend (Hours/week)
Teaching Assistantships 40 9 $2,790 $300/yr.* 8
-3,300
Research Assistantships 3 9 2,700 300/yr.* No special
-3,000 duties
Special Fellowships 3 9 2,800 300/yr.* No special
-3,000 duties

* Exempt from $700/yr. non resident tuition.
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NEW AMS PUBLICATIONS

MEMOIRS

Number 52

GALOIS THEORY AND COHOMOLOGY
OF COMMUTATIVE RINGS
By S. U. Chase, D. K, Harrison, and A, Rosenberg

84 pages. List Price

Price $1.35

$1.80; Member

This Memoir consists of three re-
lated papers: '"Galois Theory and Galois
Cohomology of Commutative Rings",
"Amitsur Cohomology and the Brauer
Group" and "Abelian Extensions of Com-
mutative Rings".

In the firstpaper the main theorems
of Galois theory for fields are generalized
to commutative rings. Also, for general
Galois extensions, a seven-term exact
sequence is displayed which reduces in
the field case to Hilbert's theorem 90 and
to the cohomology characterizations of the
Brauer group.

In the second paper, the Brauer
group B(S/R) of Azumaya R-algebras
split by S, where S is a finitely generated
faithful projective commutative R-algebra,
is described cohomologically. This paper
also exhibits a seven-term exactsequence,
of which the one mentioned above is a
special case,

In the third paper the set of all
Galois extensions of a commutative ring
with a given Abelian Galois group is
shown to be a group. Using this result,
a compact Abelian group is associated to
each commutative ring in a manner which
generalizes the absolute Abelian Galois
group of fields. This group is studied in
a Kummer theory for rings.

TRANSLATIONS OF MATHEMATICAL MONOGRAPHS

Volume 13

ADDITIVE THEORY OF PRIME NUMBERS
By L. K. Hua

Approximately 200 pages. Prepublication
prices valid until March 20, 1965: List
Price $10.00; Member Price $7.50, After
publication: List Price at least $11.00;
Member Price $8.25.

A detailed exposition, from the be-
ginning, of the Waring-Goldbach problem
of representing positive integers as sums
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of a given number of kth powers of
primes. The work of Vinogradov ontrigo-
nometric sums is supplemented by many
original results of the author, including
his improved form of the Vinogradov
mean-value theorem and his extension of
the Waring problem to the representation
of integers as sums of polynomials with
integral coefficients.



PERSONAL ITEMS

Mr. D. R. BAKER of the International
Telephone and Telegraph Company, Para-
mus, New Jersey has accepted a position
as Senior Mathematician with the Ad-
vanced Computer Laboratories of Melpar
Incorporated, Falls Church, Virginia.

Professor E. A. BISHOP of the Uni-
versity of California, Berkeley has been
appointed a Research Professor in the
Miller Institute for Basic Research, Uni-
versity of California for the academic year
1964-1965,

Dr. D. M. BLOOM of the University
of Massachusetts has been appointed toan
assistant professorship at Brooklyn Col-
lege.

Mr. S. J. BRYANT of the University
of California, Berkeley has been appointed
to an assistant professorship at the San
Diego State College.

Professor H. O, CORDES of the Uni-
versity of California, Berkeley will be on
sabbatical leave for the academic year
1964-1965, He will be in residence in
Berkeley.

Dr. A. S. COVER of Pennsylvania
State University has been appointed to an
assistant professorship at the University
of Arizona.

Mr. GEORGE DANELUK of Rutgers,
The State University has been appointed
to an assistant professorship atthe Jersey
City State College.

Drx. K. H, DANIEL of the Universitét
Minster, Germany has been appointed to
an assistant professorship at the Univer-
sity of Maryland.

Professor D. G. De FIGUEIREDO of
the University of Brasilia, Brasilia,
Brazil has been appointed to an associate
professorship at the Mathematics Re-
search Center, University of Wisconsin.

Professor R. J. De VOGELAERE of
the University of California, Berkeley
will be on sabbatical leave for the aca-
demic year 1964-1965, He plans to re-
main in Berkeley.

Professor ISTVAN FARY of the Uni-
versity of California, Berkeley will con-
tinue on leave for the fall semester 1964,
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He will carry on research in Berkeley.

Professor JACOB FELDMAN of the
University of California, Berkeley will be
on sabbatical leave for the academic year
1964-1965, He will be in residence in
Berkeley.

Dr. J. L. FIELDS of Harvard Univer-
sity has been appointed an Associate
Mathematician with the MidwestResearch
Institute,

Mr. W. E. FRANCK, JR,. of the Uni-
versity of New Mexico has been appointed
an Assistant Professor of Statistics at
the University of Missouri.

Mr. M. A. GERAGHTY of the Uni-
versity of Alabama has been appointed to
an assistant professorship at the Univer-
sity of Iowa.

Professor D, B. GILLIES of Stanford
University has been appointed a Research
Professor of Applied Mathematics at the
University of Illinois.

Professor J. G. GLIMM of the Massa-
chusetts Institute of Technology will be on
leave during the academic year 1964-
1965,

Mr. H. H, GLOVER of the University
of Michigan has been appointed to an
assistant professorship at the University
of Minnesota.

Dr. J. B. GOEBEL of General Elec-
tric Company has accepted a position as
Senior Mathematician with the Battelle
Memorial Institute,

Dr. R. W. GOODMAN of Harvard
University has been appointed a Lecturer
at the Massachusetts Institute of Tech-
nology.

Mr. W. B. GRAGG, JR. of Belcomm
has been appointed to the staff of the Oak
Ridge National Laboratory.

Mr, EDMOND GRANIRER of the Uni-
versity of Illinois has been appointed to
an assistant professorship at Cornell
University.

Professor HELMUT GROEMER of
Oregon State University has been ap-
pointed to a professorship at the Univer-
sity.

Professor OMA HAMARA of Pacific



Union College has been appointed to an
assistant professorship at the University
of Arizona,.

Professor W, R. HARE of Duke Uni-
versity has been appointed to an associate
professorship at Clemson University.

Professor O. G, HARROLD of the
University of Tennessee has been appointed
to a professorship at Florida State Uni-
versity.

Professor SIGURDUR HELGASON of
the Massachusetts Institute of Technology
will be on leave during the academic year
1964-1965,

Professor HENRY HELSON of the
University of California, Berkeley has
been appointed Research Professor in the
Miller Institute for Basic Research, Uni-
versity of California, for the fall semester
1964.

Professor R.G, HEYNEMAN, onleave
from Cornell University,has been appointed
a visiting Lecturer at the Massachusetts
Institute of Technology.

Professor M. W, HIRSCH of the Uni-
versity of California, Berkeley has been
awarded a Sloan Fellowship for 1964-
1966. He will be on leave from teaching
duties for the fall semester 1964,

Professor G. P. HOCHSCHILD of
the University of California, Berkeley
will be on sabbatical leave for the aca-
demic year 1964-1965, He will be in
residence in Berkeley.

Professor J. H. HODGES of the Uni-
versity of Colorado has been awarded the
National Science Foundation Science
Faculty Fellowship. He will spend the
academic year 1964-1965 at the Univer-
sity of California, Berkeley.

Professor D. L. JAGERMAN of Fair-
leigh Dickinson University has accepted
a position as a Member of the Technical
Staff with the Bell Telephone Laboratories,
Incorporated, Whippany, New Jersey.

Professor J. L. KELLEY of the Uni-
versity of California, Berkeley will be
on leave for the academic year 1964-1965,
He will spend the year in Kanpur, India,
taking part in the Kanpur Indo-American
Project, of which the University of Cali-
fornia, Berkeley is a joint sponsor.

Dr. SHIN'ICHI KINOSHITA of Osaka
University, Japan has been appointed to a
visiting associate professorshipatFlorida
State University.

Professor SHOSHICHIKOBAYASHI of
the University of California, Berkeleyhas
been awarded a Sloan Fellowship for 1964-
1966, He will be on leave from teaching
duties for the spring semester, 1965 and
plans to visit Japan.

Professor E, E. KOHLBECKER of the
University of Utah has been appointed toa
professorship and Acting Head of the
Department of Mathematics at MacMurray
College.

Dr, TAKESHI KOTAKE of Kyoto Uni-
versity, Japan has been appointed to an
assistant professorship at the Massachu-
setts Institute of Technology. He will
spend the year on leave in Japan.

Dr. B. R, KRIPKE of the University
of Texas has been appointed to an assist-
ant professorship at the University of
California, Berkeley.

Professor K. W, KWUN of Florida
State University has been appointed a
Member of the Institute for Advanced
Study at Princeton for the period Septem-
ber 1964 to June 1965,

Captain PATRICK LEEHEY of the
David Taylor Model Basin has been ap-
pointed to an associate professorship of
Naval Architecture and Mechanical En-
gineering at the Massachusetts Institute
of Technology.

Professor R, S, LEHMAN of the Uni-
versity of California, Berkeley will be on
sabbatical leave for the academic year
1964-1965. He plans to carry on research
at the Mathematical Institute, University
of Gottingen, Germany.

Dr. J. P. LEVINE of Cambridge Uni-
versity has been appointed to an assist-
ant professorship at the University of
California, Berkeley.

Professor HANS LEWY of the Uni-
versity of California, Berkeley will be on
sabbatical leave for the academic year
1964-1965, He will spend the year in
Pisa, Italy.

Mr. H. T. McADAMS of the Cornell
Aeronautical Laboratories has accepted
a position as Engineer at the Homer
Laboratory of the Bethlehem Steel Com-
pany, Bethlehem, Pennsylvania.

Mr. SCOTTY NEAL of the University
of California, Riverside has accepted a
position as Research Mathematician with
the U, S, Naval Ordnance Test Station,
China Lake, California.
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Professor L. W. NEUSTADT of the
University of Michigan and Aerospace
Corporation has been appointed to a pro-
fessorship in the Department of Electrical
Engineering at the University of Southern
California.

Professor R. H. OEHMKE of Michigan
State University and the Institute for De-
fense Analyses has been appointed to a
professorship at the University of Iowa.

Professor SIGERU OKAMOTO of Mie
University, Tu-=City, Japan has been ap-
pointed to an associate professorship at
the Yamaguchi University, Yamaguchi-
City, Japan. -

Professor G. P. PATIL of McGill
University has been appointed to a pro-
fessorship at Pennsylvania State Univer-
sity.

Dr. J. T. POOLE of the University of
Maryland has been appointed to anassist-
ant professorship at Florida State Univer-
sity.

Professor H. H. PRICE of Pasadena
College has been appointed to a professor-
ship at Texas Wesleyan College.

Mr. T. M. PRICE of the University of
Wisconsin has been appointedto an assist-
ant professorship at the University of Iowa.

Mr. E. N, REISER of the University
College of Syracuse University has ac-
cepted a position as Mathematician with
the U. S. Army Materiel Command,
Gravelly Point, Virginia,

Mr. KENNETH ROGERS of the Uni-
versity of California, Los Angeles has
been appointed to an associate professor-
ship at the University of Hawaii.

Mr. D. M, SANDELIUS, Private Con-
sultant, has been appointed a Lecturer at
Skovde Handelsgymnasium, Skovde, Swe-
den.

Professor R. D. SCHAFER of the
Massachusetts Institute of Technology
will be onleave duringthe spring semester
of 1965.

Professor I. E. SEGAL of the Massa-
chusetts Institute of Technology will be on
leave during the academic year 1964-
1965,

Mr. A, M, SETT of Patna University,
Bihar, India has been appointed to an
associate professorship at Southern Uni-
versity.,

Dr. BERNARD SHERMAN of the Space
Technology Laboratories, Redondo Beach,
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California has accepted a position as
Senior Technical Specialist with Rocket-
dyne, Canoga Park, California.

Professor D, R, SHREVE, Director
of the Computing Center of North Carolina
State University has been appointed Di-
rector of the Computing Center atthe Uni-
versity of Mississippi Medical Center.

Dr. R. E. SLOVER of Georgetown
College has been appointed to an assist-
ant professorship at the Virginia Poly-
technic Institute.

Professor STEPHEN SMALE of Col-
umbia University has been appointed to a
professorship at the University of Cali-
fornia, Berkeley.

Dr. R, S. SPIRA of Duke University
has been appointed to an assistant pro-
fessorship at the University of Tennessee.

Sister HELEN SULLIVAN of Mount
St. Scholastica College has been appointed
to a visiting professorship at the Univer-
sity of Minnesota.

Professor P, E. THOMAS of the Uni-
versity of California, Berkeley will be on
sabbatical leave for the spring semester
1965, He plans to carry on researchatthe
Institute for Advanced Study, Princeton
and at Oxford University, England,

Professor G. P, WEEG of Michigan
State University has been appointed to a
Professor and Director of the Computer
Center at the University of Iowa.

Professor J. W. T. YOUNGS of the
Indiana University has been appointed to
a professorship at the
California, Santa Cruz.

University of

The following promotions are announced:

J. J. ANDREWS, Florida State Uni-
versity, to an associate professorship.

N. C. ANKENY, Massachusetts Insti-
tute of Technology, to a professorship.

STEVE ARMENTROUT, University of
Iowa, to a professorship.

MICHAEL ARTIN, Massachusetts In-
stitute of Technology, to an associate
professorship.

S. K. BERBERIAN, University of
Iowa, to a professorship.

R. K.BHATTACHARYA, University
of Arizona, to an associate professorship.

M.S.CHEEMA, University of Arizona,
to an associate professorship.

E. B. CURTIS, Massachusetts Insti-



tute of Technology, to an assistant pro-
fessorship.

J. W, GIVENS, JR., Argonne National
Laboratory, to Director of the Applied
Mathematics Division.

K. M. HOFFMAN, Massachusetts In-
stitute of Technology, to a professorship.

J. F. JAKOBSEN, University of Iowa,
to an associate professorship.

MEYER JORDAN, Brooklyn College,
to an associate professorship.

C. W. McARTHUR, Florida State Uni-
versity, to a professorship.

D. E. MYERS, University of Arizona,
to an associate professorship.

R. S. B. ONG, University of Michigan,
to a professorship.

HARTLEY ROGERS, JR., Massachu-
setts Institute of Technology, to a pro-
fessorship.

W. G. STRANG, Massachusetts Insti-
tute of Technology, to an associate pro-
fessorship.

D. W, WALL, University of Iowa, to
a professorship.

The following appointments to Instructor-
ships are announced:

Brooklyn College: H. L. ZUCKER-
BERG; University of California, Berkeley:
W. W, ADAMS, F. P. GREENLEAF;
Madison College: R. J. HURSEY, JR.;
Massachusetts Institute of Technology:

A. L. FIGA-TALAMANCA, A, C. KERR~-
LAWSON, E. G, K. LOPEZ-ESCOBAR,
R. L. PENDLETON, D. G. QUILLEN,
D. G.RIDER, S.I, ROSENCRANS, NORTON
STARR, TZEE-CHAR KUO, J. J. UCCI;
New York University: JOHN MINEKA;
Princeton University: J. R. HATTEMER;
Siena Heights College: Sister MARY
CATHARINA BEREITER; SUNY atBuffalo:
IRA GEDAN; YVillanova University: R. A,
DERRIG,

Deaths:

Dr. W. C. BRENKE of the University
of Nebraska died on August 20, 1964 at
the age of 90, He was a member of the
Society for 50 years.

Professor E. T. CARROLL-RUSK of
Wells College died on December 5, 1964
at the age of 64. He was a member of the
Society for 43 years.

Professor E. J. MILES of Yale Uni-
versity died on November 3, 1964 at the
age of 78, He wasa member of the Society
for 56 years.

Professor C. H. SISAM of Colorado
College died on December 4, 1964 at the
age of 85, He was a member of the Society
for 55 years.

Mr. E. E. SLAUGHTER, JR. of the
University of California, Berkeley died on
September 23, 1964 at the age of 27,

MEMORANDA TO MEMBERS

CORPORATE MEMBERS

We are pleased to announce that,
as of January 15, 1964, the following
companies and corporations are support-
ing the Society through Corporate Mem-
bership.

Academic Press, Incorporated

Bell Telephoné Laboratories, Incorpo-
rated

The Boeing Company

Corning Glassworks Foundation

E. I, DuPont de Nemours and Company,
Incorporated

Eastman Kodak Company

Ford Motor Company

General Motors Corporation
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Hughes Aircraft Company

International Business Machines Cor-
poration

Lockheed Missiles and Space Company

Marathon Oil Company

Radio Corporation of America

Remington-Rand UNIVAC

Shell Development Company

Socony Mobil Oil Company, Incorpo-
rated

Space Technology Laboratories, In-
corporated

Standard Oil Company,
of New Jersey

United Gas Corporation

Incorporated



NEWS ITEMS AND ANNOUNCEMENTS

MATHEMATICS RESEARCH INSTITUTE, OBERWOLFACH

The following is a program of the meetings planned to date for 1965, The

January 3-6

dates include arrival and departure days.

Work Session of the Frankfurt Seminar
Chairman: R, Baer, Frankfurt a. M,

January 18-24 Work Session on Functional Analysis

March 1-7

March 8-14

March 22-28

March 29~
April 4 or
April 12-15

April 5-11

April 19-25

April 26-
May 2

May 31 -
June 5
June 7-13

June 17-20

June 21-26

June 27-30

July 5-11

Chairman: H. Konig, Koln

Seminar on Questions on the Borderline between Differential
Geometry and the Calculus of Variations
Chairman: W, Barthel, Wurzburg

Partial Differential Equations
Chairmen: W, Haack, Berlin; G. Hellwig, Berlin

Theory of Satellites and Spaceflight
Chairmen: K. Magnus, Stuttgart; P. Sagirow, Stuttgart

Work Session on Cybernetics
Chairman: B. Hassenstein, Freiburg i, Br,

Mathematical Logic and Research in the Foundations of Mathe-
matics
Chairmen: H. Hermes, Munster; H., Arnold Schmidt, Marburg

Study Group on Representation Theory
Chairmen: W, Gaschutz, Kiel; W, Jehne, Heidelberg

The Geometry of Groups and the Groups of Geometry, with Special
Attention to Finite Structures
Chairmen: R. Baer, Frankfurt a. M,; J. Tits, Bonn

History of Problems in Mathematics
Chairman: J. E. Hofmann, Ichenhausen

Foundations of Geometry
Chairmen: F. Bachmann, Kiel;
Springer, Utrecht

E. Sperner, Hamburg; T. A.

Work Session of the Frankfurt Seminar
Chairman: R. Baer, Frankfurt a. M,

Numerical Problems in the Theory of Approximation
Chairmen: L. Collatz, Hamburg; G. Meinhardus, Clausthal-
Zellerfeld

Syntax of Natural Languages and Data Processing
Chairman: H. Pilch, Freiburg i. Br.

Functional Equations
Chairmen: J. Aczél, Debrecen; O. Haupt, Erlangen; A, Ostrow-
ski, Basel
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July 12-18

Finite Groups and Lie Rings

Chairmen: H, Wieland, Tubingen; H. Zassenhaus, Columbus

July 27-
August 1 Ergodic Theory
Chairman: K. Jacobs, Gottingen
August 2-8 Harmonic Analysis and Integral Transformations
Chairman: P. L, Butzer, Aachen
August 30 - Complex Analysis
Sept. 5 Chairmen: H. Grauert, Gottingen; R. Remmert, Gottingen;
K. Stein, Munchen
Sept. 6-12 Number Theory, in particular Additive and Analytic Number
Theory, Diophantine Approximations
Chairmen: G, Hoheisel, Koln; Th. Schneider, Freiburg i. Br.
Sept. 13-16 Reserved for a meeting of the Deutsche Mathematiker Vereinigung
Sept. 20-30 Topology
Chairmen: A, Dold, Heidelberg; D. Puppe, Saarbrucken;
H. Schubert, Kiel
Oct, 4-10 Geometry
Chairman: K. H, Weise, Kiel
Oct, 11-17 Curriculum in Advanced Mathematics for Secondary School
Teachers
Chairman: H., Kneser, Tubingen
Oct. 18-24 Study Group
Chairman: To be announced
Oct, 25-31 The Teaching of Mathematics in Secondary Schools
(The Cooperation between the School and the University)
Chairmen: M. Barner, Freiburgi. Br.; K. Fladt, Freiburgi.Br./
Calw.
Nov. 15-21 Methods in Functional Analysis Applied to Numerical Mathematics

Chairmen: L. Collatz, Hamburg; H. Unger

Personal invitations are sent separately for each meeting. As far as possible,

all inquiries from interested persons will, of course, be taken into account,

M. Barner

Director of the Institute
78 Freiburg i. Br.
Hebelstrasse 29
Germany

FOURTH BRAZILIAN COLLOQUIUM IN MATHEMATICS

The Fourth Brazilian Colloquium
in Mathematics will be held in Pocos de
Caldas, State of Minas Gerais, Brazil
(July 5-24, 1965), It will consist of in-
structional courses, one-hour surveylec-
tures, short communications and sessions
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devoted to mathematics education. For
information concerning membership,
write to the organizing institution: Direc-
tor, Instituto de Matemdtica Pura e
Aplicada, Rua Sao Clemente 265, Rio de
Janeiro, GA, Brazil,



(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

SUPPLEMENTARY PROGRAM—Number 30

During the interval from November 26, 1964 through January 14, 1965 the
papers listed below were accepted by the American Mathematical Society for presentation
by title. After each title on this program there is an identifying number. The abstracts
of the papers will be found following the same number in the section on Abstracts of Con-
tributed Papers in this issue of these
One abstract presented by title may be accepted per person per issue of the
d%;ﬁga:), Joint authors aretreatedas a separate category; thus in addition to abstracts
from two authors individually, one joint abstract by them may be accepted for a parti-
cular issue,

A remark on coercive operators
Professor R. D, Adams, University
of Kansas (65T-141)

The six-sphere does not admit a

complex structure. Preliminary re-

port
Professor Alfred Adler,
University (65T-113)

Generalized splines and the best ap-

proximation of linear functionals
Dr. J. H. Ahlberg, United Aircraft
Corporation, East Hartford, Con-
necticut; Dr. E. N, Nilson, Pratt
and Whitney Aircraft Corporation,
East Hartford,Connecticutand Pro-
fessor J. L.. Walsh, Harvard Uni-
versity (65T-125)

Summability of nonnegative-valued

set functions. Preliminary report
Professor W. D, L, Appling, North
Texas State University (65T-74)

Analyticity in operator algebras.

Preliminary report
Mr. W. B. Arveson, U, S. Naval
Ordnance Test Station, Pasadena,
California (65T-134)

Sequences in topological spaces
Professor C. E. Aull, Kent State
University (65T-79)

On a nonlinear elliptic boundary value

problem with generalized Goursat

data
Professor A. K. Aziz; Professor
R. P. Gilbert and Professor H, C.
Howard, University of Maryland
(65T-124)

On the differential-difference equa-

tion dx/dt = ZIiLoaix(t - i)

Professor H. R. Bailey and Mr,
M. Z. Williams, Colorado State
University (65T-91)

Purdue

olices)
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(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

Normal extensions of formallynormal
ordinary differential operators
Mr. Richard Balsam, University of
California, Los Angeles (65T-145)
An asymptotic analogue of the Fuchs
regularity theorem, Preliminary re-
port
Dr. S. B. Bank, University of II-
linois (65T-111)
An extension of a theorem of Bern-
stein to meromorphic functions
Mr. R, C. Basinger, University of
Kansas (65T-114)
Pseudo-Frattini subgroups and L-
series
Professor H. F. Bechtell, Bucknell
University (65T-68)
On fixed-point properties of plane
continua
Professor Harold Bell, State Uni-
versity of New York at Stony Brook
(65T-107)
A general ergodic theorem with
weighted averages on continuous
flows. Preliminary report
Mr. K. N, Berk, University of
California, San Diego (65T-77)
Lattice complements of certain topo-
logies
Professor M. P. Berri,
University (65T-94)
Radial engulfing
Professor R. H. Bing, University
of Wisconsin (65T-101)
Extreme operators into spaces of
continuous functions
Professor R, M. Blumenthal; Pro-
fessor Joram Lindenstrauss and
Professor R. R, Phelps, University
of Washington (65T-147)
On function spaces of finite-dimen-

Tulane



sional compact Hausdorff spaces
Professor C. J. R. Borges, Uni-
versity of Nevada (65T-140)
(19) Structure of commutators of opera-
tors
Professor Arlen Brown and Pro-
fessor C. M. Pearcy, University of
Michigan (65T-119)
(20) Extremal measures and loops. Pre-
liminary report
Professor J.R.Brown, Oregon State
University (65T-66)
(21) A close look at Quine's axioms
Mr. K. R, Brown, IBM Corporation,
Cambridge, Massachusetts (65T~
63)
(Introduced by Professor Hao Wang)
(22) Groups graphs and Fermat's last
theorem
Professor S. J. Bryant, San Diego
State College (65T-120)
(23) Stability by use of orthogonal trajec-
tories
Professor T. A, Burton, University
of Alberta (65T-109)
(24) Fibring within an oriented cobordism
class
Professor P, E. Conner and Pro-
fessor E, E, Floyd, University of
Virginia (65T-128)
(25) Construction of hyperbolic planes
from inversive planes of odd order
Professor D, W, Crowe, University
of Wisconsin (65T-65)
(Introduced by Professor S. Y,
Husseini)
(26) On a representation of solutions of
linear partial differential equations
Mr. E. B. Davis, Stanford Univer-
sity (65T-146)
(27) Representation theorems for opera-
tors into a locally convex function
space
Mrs. D. A. Daybell, New Mexico
State University (65T-103)
The irreducible representations of
the unimodular group. Preliminary
report
Professor P, C.Deliyannis, Illinois
Institute of Technology (65T-89)
Perturbation of spectra in Sturm-
Liouville problems
Professor J. W. Dettman, Oakland
University and Mr, R, L., Raymond,
Case Institute of Technology (65T-
93)

(28)

(29)
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(30)

(31)

(32)

(33)

(34)

(35)

(36)

(37)

(38)

(39)

(40)

(41)

Some properties of a singular dif-
ferential operator
Professor J. R. Dorroh, Louisiana
State University, Baton Rouge (65T -
122)
On a density theorem for finite dif-
ferences and an application to Haus-
dorff means
Professor K. W, Endl, University
of Utah (65T-96)
Singular integrals and partial differ-
ential equations of parabolic type
Mr. E. B. Fabes, University of
Chicago (65T-69)
Uniqueness of extremal doubly sto-
chastic measures
Professor Jacob Feldman, Univer-
sity of California, Berkeley (65T-
126)
Prime modules
Professor E. H, Feller, University
of Wisconsin-Milwaukee and Pro-
fessor E. W. Swokowski, Marquette
University (65T-121)
The asymptotic expansion of a ratio
of gamma functions
Mr. Jerry Fields,
search Institute,
Missouri (65T-98)
Short proof of a theorem of Rado on
graphs
Mr. B. L. Foster, Marathon Oil
Company, Littleton, Colorado (65T-
86)
Deterministic context-free
guages. I, Preliminary report
Dr. Seymour Ginsburg, System
Development Corporation, Santa-
Monica, California and Dr. Sheila
Greibach, Harvard University (65T~
155)
A statement equivalent to the axiom
of choice
Professor G. A, Gratzer, Pennsyl-
vania State University (65T-61)
A formula connected with Hankel
transforms
Professor J. L. Griffith, University
of Kansas (65T-142)
On Witt's theorem
Professor Herbert Gross, Montana
State College (65T-85)
Series expansions for functions with
the Huygens property
Professor D, T. Haimo, Southern
Illinois University and Harvard

Midwest Re-
Kansas City,

lan-



(42)

(43)

(44)

(45)

(46)

(47)

(48)

(49)

(50)

(51)

(52)

(53)

University (65T-156)
Diffusion with '"collisions" between
particles
Dr. T. E, Harris, The RAND Cor-
poration, Santa Monica, California
(65T-83)
Purity in lattices
Professor T. J. Head, Iowa State
University (65T-116)
Finite-dimensional approximations to
White noise and Brownian motion,
Preliminary report
Mr. T. Hida, Indiana University and
Nagoya University, Japan (65T-99)
(Introduced by Professor P. R,
Masani)
Monogenic Post normal systems of
arbitrary degree
Mr. P. K. Hooper, Harvard Univer-
sity (65T=-82)
(Introduced by Professor Hao Wang)
Doubly-transitive groups, nearfields
and geometry
Professor W. J. Jonsson, Univer-
sity of Manitoba (65T=-106)

Extending models of set theory. IIL

Preliminary report
Professor H,. J.Keisler, University
of Wisconsin (65T-151)
On complete surfaces in 3-space with
constant nonzero mean curvature
Professor Tilla Klotz, New York
University (65T-137)
A note on the Hausdorff moment
problem
Professor C, W, Leininger, Arling-
ton State College (65T-153)
Generalized functions and Cech homo-
logy theory
Mr. R. G. Lintz, University of Mich-
igan (65T-76)
An abstract characterization of the
semigroup of all closed functions on
a T, space
Professor K., D, Magill, Jr., State
University of New York at Buffalo
(65T-75)
A chainable continuum notrepresent=
able as an inverse limit on [0,1]
with only one bonding map
Professor W, S. Mahavier, Emory
University (65T-71)
The normality of time-invariant, sub-
ordinative operators in a Hilbert
space
Professor P. R. Masani, Indiana
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(54)

(55)

(56)

(57)

(58)

(59)

(60)

(61)

(62)

(63)

(64)

(65)

(66)

(67)

University (65T-100)

Finding the points of attachment in a

graph
Mr. B. H. Mayoh, Universitet i
Oslo, Blindern, Norway (65T-73)

Some properties of generalized mul-

tivariate t-distributions
Dr, K. S. Miller, Columbia Univer-
sity (65T-87)

Quadratic forms positive for non-

negative variables not all zero
Professor T.S.Motzkin, University
of California, Los Angeles (65T-84)

Analogues of perfect numbers and

amicable numbers
Mr. A. A. Mullin, University of
California, Livermore (65T-64)

Embedding properties of a class of

2-metrics
Mr. G. P, Murphy, St. Louis Uni-
versity (65T-117)

Lattices of width 2 and subdirect

products of finite lattices. Prelimin-

ary report
Mr, C. T. Nelson, Jr., Vanderbilt
University (65T-108)

On finite rings. Preliminary report
Professor R, E. Peinado, Univer-
sity of Iowa (65T-150)

Gddel's second theorem for element-

ary arithmetic
Mr. L. J. Pozsgay, University of
Washington (65T-133)

On sets of functions that can be mul-

tiplicatively completed
Professor J. J. Price, Institute for
Advanced Study and Professor R, E,
Zink, Purdue University (65T-105)

Summability in topological groups
Professor D. L. Prullage, Univer-
sity of Kentucky (65T-78)

Conditional expectations and closed

projections
Professor M, M. Rao, Carnegie
Institute of Technology (65T-102)

Extending homeomorphisms between

certain subsets of $3
Mr. D. S. Ray, Bucknell University
(65T-80)

Semi-multiplicative functions
Professor D, F. Rearick, Univer-
sity of Colorado (65T-110)

Recurrent inequalities
Professor R, M. Redheffer, Uni-
versity of California, Los Angeles
(65T -144)



(68)

(69)

(70)

(71)

(72)

(73)

(74)

(75)

(76)

(77)

(78)

(79)

Nilpotent element in rings of integral
representations
Professor Irving Reiner, Univer-
sity of Illinois (65T-67)
Primary groups as modules over
their endomorphism rings. Prelim-
inary report
Professor Fred Richman and Pro-
fessor E. A. Walker, New Mexico
State University (65T-92)

Radii of star-likeness and close-to-
convexity
Professor M. S. Robertson, Rut-

gers, The State University (65T-
154)
The intersection of the free maximal
ideals in a complete space
Professor S. M. Robinson, Union
College (65T-112)
Minimax theorems
saddle-functions
Professor R. T. Rockafellar, The
University of Texas (65T-136)
On the Wedderburn principal theorem
for nearly (1,1) algebra.Preliminary
report
Professor D.J. Rodabaugh, Vander-
bilt University (65T-157)
The bounded holomorphic functions
in the strict topology
Professor L. R, Rubel, University
of Illinois and Professor A. L.
Shields, University of Michigan
(65T-138)
On class preservation by parabolic
singular integral operators
Miss Cora Sadosky, University of
Chicago (65T-135)
(Introduced by Professor A, P,
Calderdn)
Homology ring of a finitely generated
abelian group
Mr. J. A. Schafer, University of
Chicago (65T-148)
Second separation property for ex-
istentjal second-order classes
Mr. Jack Silver, University of
California, Berkeley (65T-139)
Tensor products of complete com-
mutative locally m-convex Q-alge-
bras
Dr. H. A. Smith, University of
Pennsylvania (65T-95)
Some groups of type Dy defined by
Jordan algebras. Preliminary report
Mr. D, C, Soda, Washington Uni-

and conjugate
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(80)

(81)

(82)

(83)

(84)

(85)

(86)

(87)

(88)

(89)

(90)

(91)

versity (65T-90)

The measure problem, Preliminary

report
Dr. Robert Solovay, Institute for
Advanced Study (65T-62)

Elimination of quantifiers and the

length of formulae
Professor E. P. Specker, Eidg.
Technische Hochschule, Zurich,
Switzerland and Dr. Louis Hodges,
IBM, Yorktown Heights, New York
(65T-143)

On the Riemann hypothesis
Professor R. S. Spira, University
of Tennessee (65T-129)

On the remainder term in renewal

theory
Professor Charles Stone, Univer-
sity of California, Los Angeles
(65T-123)

Convolutions of convex functions.

Preliminary report
Mr. T. J. Suffridge, Kansas Uni-
versity (65T-149)

A matrix proof for a quaternion

identity leading to an eight square

identity
Dr, Olga Taussky, California Insti-
tute of Technology (65T-88) .

A generalization of Cauchy's ine-

quality
Mr. S. S. Wagner, Clemson, South
Carolina (65T-72)

(Introduced by Professor W. S.

Mahavier)

Endomorphism rings of generators
Professor C. P. Walker and Pro-
fessor E. A, Walker, New Mexico
State University (65T-130)

On Bergman's kernel function for

some uniformly elliptic partial dif-

ferential equations
Dr. G. G, Weill, Yeshiva University
(65T-118)

Sentences preserved under direct

products. Preliminary report
Mr, J. M. Weinstein, University of
Wisconsin (65T-104)

Characterizations and representa-

tions of semi-normed algebras. L

Preliminary report
Professor Chien Wenjen, Califor-
nia State College at Long Beach
(65T-127)

An integral transform pair involving

Whittaker's function



Mr, Jet Wimp, Midwest Research
Institute, Kansas City, Missouri
(65T-97)
(92) On boundaries of elements of upper
semicontinuous decompositions., I
Dr. J. M. Worrell, Jr., Sandia
Corporation, Albuquerque, New
Mexico (65T -70)
(93) Diagonal cylindrifications and linear
orderings under one-one reducibility

Professor P. R. Young, Reed Col-
lege (65T-131)

(94) Asymptotic error estimates in
solving the biharmonic equation by
the method of finite differences

Professor Milos Zlamal, Univer-
sity of Maryland (65T-81)
(Introduced by Professor L. E.
Payne)

NEWS ITEMS AND ANNOUNCEMENTS

FIRST WORLD CONGRESS OF THE ECONOMETRIC SOCIETY

The Econometric Society will hold
its First World Congress in Rome on
September 9-14, 1965, The program con-
sists of about 35 sessions covering nearly
all subjects of professional interest to
econometricians, and includes a few ses-
sions for contributed papers. An excursion
and social events are also planned, The
Congress will be open to non-members.
The dates of the meeting were chosen in
consultation with the International Statisti-
cal Institute, the International Association
for Research in Income and Wealth, and
The Institute of Management Sciences, all
of which will also be meeting in Europe in
September of 1965,

Preparations for the Congress are
being made by a committee under the
chairmanship of L. R. Klein of the Uni-
versity of Pennsylvania; the Secretary-
General of the Congress is F, Archibugi,
Director of the Centro di Studi e Piani
Economici in Rome, who is in charge of
local arrangements. The program com-
mittee consists of H, S. Houthakker, Har-
vard University (chairman); K, Arrow,
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Stanford; R. Bentzel, Industriens Utred-
ningsinstitut, Stockholm; M, Boiteux,
Electricite de France, Paris; G, Debreu,
University of California, Berkeley; S.
Ichimura, Osaka University; M. Kemp,
University of New South Wales; M, Kurz,
Hebrew University; L. McKenzie, Univer-
sity of Rochester; A, L. Nagar, Delhi
School of Economics; G, Orcutt, University
of Wisconsin; J, D, Sargan, London School
of Economics; and H. Theil, Netherlands
School of Economics.

Those wishing to present a paper
in English or French should submit an
abstract as soon as possible to a member
of the program committee located in or
near their country of residence, This does
not apply to members who have already
been approached by the organizer of any
session, All persons interested in attend-
ing should write to Dr, Franco Archibugi,
Centro di Studi e Piani Economici, 26 Via
Piemonte, Rome, Italy for further an-
nouncements about ‘the program, hotel
reservations, and other arrangements.



ABSTRACTS OF CONTRIBUTED PAPERS

The February Meeting in New York, New York
February 27, 1965

620-1, G, D. ANDERSON, 1 Shuman Road, Marblehead, Massachusetts 01945, Bounds for

moduli of rings in 3-space,

We use the terminology of Gehring (Trans. Amer, Math, Soc. 101 (1961), 499-519; Michigan
Math, J. 9 (1962), 137-150) and Vaisdld (Ann., Acad, Sci, Fenn, A 1298 (1961)). First we obtain a
pair of upper bounds for the moduli of rings in 3-space by means of axial and Steiner symmetrization,
This leads naturally to the study of certain extremal rings. Among these are the plane ring R, con-
sisting of the unit disk minus the symmetric slit - a = Xy S a, x, =0, where 0 < a <1, and the space
rings R3,s’ R3,d obtained by rotating R, about its real and imaginary axes, respectively. The
modulus of R3,d exceeds that of any other space ring R; consisting of the unit ball minus a continuum
whose projection on some diametral plane is at least 1raZ. The rings R, and R3,s have similar
extremal properties, We show that mod R3,d = modR, =mod R3,s and determine the asymptotic
behavior of these moduli as a tends to 0 and to 1. Both mod R3,s and mod R3,d behave like mod R,
as a tends to 0, But as a approaches 1, mod K, behaves like cl(mod R_,),ﬁ)2 and like
c,(- logmod R3’d)_l, where ¢y, ¢, are constants; thus mod R3,d goes to zero much faster than
mod R3,s’ Finally, we show by means of an example that the extremal quasiconformal mapping of a

prolate ellipsoid onto the unit ball is not the affine map as might be expected.

620-2, C. T. LONG, Washington State University, Pullman, Washington. On Moessner's

theorem on integral powers.

Alfred Moessner [S.-B. Math,-Nat, K1, Bayer, Akad, Wiss, 1951, 29] conjectured that the
natural kth powers can be generated in the following interesting way: From the series of natural
numbers strike out every kth number, From the resulting series form the series of partial sums
and from this series strike out every (k - 1)st number. Again form the series of partial sums and
then delete every (k - 2)nd number, Repeat the process k - 1 times, striking out every 2nd number
the last time and forming the final series of partial sums., This final series of partial sums is the
series of natural kth powers. Moessner's theorem was proved by Perron on pages 31-34 of the
journal in which Moessner's article appeared. In this paper we show that if Moessner's process is
applied to the arithmetic progression a, a +d, a + 2d, ..., the final series of partial sums is the
series a -+ lk—l, (a+d)e Zk'l, (a +2d)- 3k_1,... . The proof depends on a generalization of the

Pascal triangle. (Received November 20, 1964.)

620-3., P, K. HOOPER, Computation Laboratory, Harvard University, Cambridge,

Massachusetts, The undecidability of the unrestricted halting problem (TZ). Preliminary report,

The T, problem of J. R. Buchi (Abstract 61T-153, these C%[lk’d) 8 (1961), 354) is shown to

be recursively undecidable by reducing to T2 the (undecidable) halting problem for initialized,
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2-symbol Turing-machines operating on semi-infinite blank tape. For each such machine Mj, a
machine IVii (a 2-symbol TM operating on a 2-way infinite tape) is constructed with the property

that -I\_/Ii has a total configuration (finite or infinite) that does not lead to a halt if and only if M; does
not halt, The construction utilizes the two-tape, nonwriting machines of M. L. Minsky (Ann. of Math,
(2) 74 (1961), 437) and relies heavily on the observation that, if such a machine is represented by
three markers on a tape, all computation can be effected by moving only two of them and never even
crossing the third, Hence one can nest instantaneous descriptions of these Minsky machines (to an
arbitrary depth) by encoding the state as a block of markers "outside'' the computation region. This
permits replacing each unbounded search by a bounded search which, if it fails, causes the computa-
tion to begin anew, within but not interfering with the original computation. (Received December 11,

1964.)

620-4, R, G. LINTZ, University of Michigan, Ann Arbor, Michigan. Invariance of open sets

in generalized manifolds.

In (R. G. Lintz, Bol. Soc. Mat, S3o Paulo 15 (1964), 67-75) has been introduced a more general
concept of topological manifolds including the classical one. In a recent paper (to appear in Ann,
Mat, Pura Appl. (Italy)) it has been shown that several important properties of classical manifolds
can be extended to the new class of manifolds. In particular we have the invariance of open sets:
Theorem. If Mm and M;n are locally compact m-(A,B)-manifolds where (A,B) is an admissible pair
and if f is a homeomorphism f: A—>M;n, where A is an open set in Mm’ then f(A) is an open set in

M;_n (Received December 14, 1964.)

620-5, R. J. WISNER, New Mexico State University, University Park, New Mexico.

Divisibility in semigroups of n X n unimodular matrices.

The notation and terminology are as in a previous paper (see Abstract 600-4, these d\/&tw)
10 (1963), 264). Given here is a new proof of the fact that U(Z) is a free semigroup with two generators,
It is then established that none of the semigroups Ug for n > 2 is finitely generated, and none is free,
Some questions are raised about the primes in Ur11 and a few are answered. (Received November 23,

1964.)

620, WITHDRAWN,
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620-7, T. A. BURTON, University of Alberta, Edmonton, Alberta, Canada, The Lienard
equation,

Consider the system (1) {x =y, y=-fxy) - g(x)}, where f(x,y)y >0 if y # 0 and xg(x) > 0 if
x # 0. Letf and g satisfy a Lipschitz condition with respect to x and y. Theorem 1. Let f(x,y) = £(x)y.
The null solution to (1) is globally asymptotically stable if and only if both J‘go Fx) + g(x)]dx and
f_ooo[f(x) + |g(x)]]dx diverge. The following lemma was proved by E. Whitney for this paper. Lemma,
Inf_ |E(x,y)| exists and is an upper semicontinuous function h(y). Theorem 2. If fg [v/h(y)ldy is
finite for every finite B, then the null solution to (1) is globally asymptotically stable, Theorem 3.
If there exists a continuous function h(x) such that [f(x,y)/y]| Z h(x) and if f(;h(u)du—r_t [¢9)
as X — 1 0o, then the null solution to (1) is globally asymptotically stable. Theorem 4. If there
exists a continuous function h(x) such that |f(x,y)/y| £ h(x) and if either fgo [h(x) + g(x)]dx is finite
or fo'oo[h(x) + |g(x)|]dx is finite, then the null solution to (1) is not globally asymptotically stable,
(Received December 14, 1964.)

620-8. D. T. HAIMO, 77 Snake Hill Road, Belmont, Massachusetts 02178, Integral representa-

tion of generalized temperature functions.

A generalized temperature function is a function € c? which satisfies the equation Axu(x,t) =
(0/dt)u(x,t), where A f(x) = £''(x) + (2v/x)f'(x), ¥ a fixed positive number. H denotes the class of such
functions., Let G(x,y;t) = (1/2t)V+1/2exp [ (xZ + yZ)/4t] _F(xy/2t), where P(z) = cyzl/z-yly_l/z(z),
Ia(z) being the Bessel function of imaginary argument of order q, and ¢, = Zy-l/zl'(u+ 1/2),

H* denotes the class of functions u(x,t) €H such that u(x,t) = f(;"G(x,y;t - thu(y,t")dKy), dp(x) =

c” lxzydx, the integral converging for every t, t', a < t' <t < b, Theorem. If f(?oG(s,y;t)du(y), s =
o+iT, t >0, converges for s = gy 2 0, then the integral converges uniformly in |o] < R for every
positive real number R, and represents there an analytic function. Theorem. Let ¢ be integrable in
every finite interval, and let u(x,t) = f(?o(}(x,y;t)qﬁ(y)du(y) converge absolutely at some point

(xo,to), ty >0,0 € xg < oo, If lil-nh_,0 + f;"h[d)(y) - ¢(x)]du(y) = 0, then P(x) = fSOG(ix,y;t)u(iy,t)du(y),
0<ts= tO’ 0 §x < . Theorem, If u(x,t)= fgoG(x,y;t)da(y), the integral converging for 0 < t < c,
then u(x,t) € H* there, and the integral converges absolutely for 0 < t'< t < ¢, Theorem. The con-
ditions (i) u(x,t) € H, (ii) fgo Ju(x,t)|G(x;c - t)di(x) < M, 0 < t < c, are necessary and sufficient that
u(x,t) = fSOG(x,y;t)da(y), where fgoG(x;c)lda(x)] < 00, (Received December 16, 1964.)

620-9, JACOB FELDMAN, University of California at Berkeley, Berkeley, California. Borel

sets of states and of representations,

Let % be a separable c* algebra, and R the '"'concrete dual'' of £, i.e, the set of representa-

tions of < in certain fixed Hilbert spaces, with a certain natural Borel structure. Then the primary
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representations in R form a Borel set, as do also the representations of type II1 and In’ while
those of type I, form at any rate an analytic set, and those of type III a co-analytic set, The same
holds true for the sets of states giving rise to the aforementioned types of representations.

(Received December 18, 1964,)

620-10. N, P. SALZ, Cornell Aeronautical Laboratory, 4455 Genessee Street, Buffalo, New

York. The number of partitions of an integer.

An algorithm is first presented that constructively generates the partitions of an integer

(following N, P. Salz, The solution of a partial differential equation of mathematical statistics,

Abstract 612-17, these (’/\/OZIL’&Q 11 (1964), 355)., The following classic problem is then solved:

Given the number of partitions of all positive integers less than a given integer. Determine without

enumeration the number of partitions of the integer. (Received December 21, 1964.)

620-11, RAFAEL ARTZY, Rutgers, The State University, New Brunswick, New Jersey.

Non-euclidean incidence planes, I.

In a projective plane a point set C satisfying certain incidence axioms serves as a generalized
absolute conic. C-projectivities are defined as bijective mappings wof C on itself such that for all
point couples P, Q €C, the intersections of lines PWQ and PQW lie on a line, the axis of 7. The valid-
ity of Pascal's theorem for C and a given axis is equivalent to the existence of all C-projectivities
with this axis, All C-projectivities with a fixed axis then form an abelian group. All C-projectivities
with axes through a fixed point of C form a group if certain Pascal conditions hold for C. Let the
points of C be labeled by a set S, 3 distinct of them named 0,1 and co. Then the C-projectivities with
the axis that intersects C only in co provide an addition in S, and those with the axis through 0 and
oo provide a multiplication in S - {0 } If oo is disregarded, (S, +) and (S - {0},~) are commutative
loops and, if Pascal's theorem for C and the two axes is assumed, abelian groups. With additional
Pascal conditions for C, S becomes a field, and all C-projectivities with axes through oo are exactly
all mappings x—ax + b with a,b € S, a # 0. Hilbert's field of "ends' is a specialization of (S, +,°).
(Received December 22, 1964.)

620-12, S. G. MROWKA, The Pennsylvania State University, 227 McAllister Hall, University

Park, Pennsylvania, Still on approximation theorems, Preliminary report.

Let A be a subset of X containing all constant functions, Consider four conditions for
separation of Z-sets in X by members of A. (Sy): (G) f[Z] = 0 and £[Z;] = 1; (S,): (G) sup {t@):p € Zl}
< inf{f(p) :p € Z,}; (53):(G) £[z,]N£[Z,] = ¥ (S4): (G) £[Z1]NE[Z,] = @, where (G) stands for the

statement: 'for every disjoint nonempty Z-sets Z; and Z, in X there is an f € A with'. Theorems:

1. If A is a uniformly closed (= closed with respect to uniform convergence) linear subspace of

C*(X) _satisfying (Sl), then A= C*(X). 2. If Ais a uniformly closed subalgebra of C*(X) satisfying

(S3), then A = C*(X). 3. If A is a uniformly closed and inverse closed (= if f € A and 1/f is well-

defined, then 1/f € A) subalgebra of C(X) satisfying (S4), then A = C(X). In all theorems, X is an

arbitrary completely regular space. Theorem 2 is an improvement of Hewitt's theorem (Duke Math.

J. 14 (1947), 419) concerning (S,) separation, and Theorem 3 is an improvement of author's theorem
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(these CM)[M.Q 11 (1964), 666) concerning (S3) separation. Theorem 2 is false if (S3) is satisfied
by (S4). (Received November 30, 1964.)

620-13, E, F, WHITTLESEY, Trinity College, Hartford, Connecticut 06106, The Poincaré

conjecture.

Theorem: The only closed, simply-connected 3-manifold is a 3-sphere, If Mk is the

k-skeleton of a finite, CW-, 3-complex, formulas for attaching maps may be given explicitly for

My, k > 0; these afford presentations of m and of m,(M5,K), M; CKCM,. If M, is a closed,
simply-connected, 3-manifold, and is represented as a CW-complex with the fewest possible cells, it
is enough to demonstrate that the group of integral 2-chains, C,, is trivial. Tietze transformations
on the presentation of m are effected, in part, by corresponding operations on the presentation of
the relative m, carrying it and the absolute 7}, T, to isomorphs. After a finite number of steps, an
empty set of edges is obtained, and the triviality of the absolute m, T, assures the same for

T, (M,, Ml) also, so C, is trivial, using results of Peiffer. (NSF 42005.) (Received January 5, 1965.)

620-14. B, V, O'NEILL, JR., Brown University, Providence, Rhode Island 02912, Parts and

one-dimensional analytic spaces.

X is a compact Hausdorff space, C(X), resp. Cr (X), the space of all continuous complex-,

resp., real-, valued functions on X Let A be a closed subalgebra of C(X) separating points and
-1

containing the constants., Re A = {Re F: F in A}. A {F in A: ! in A}. Theorem 1: Assume
there exist Z; in A, i = 1,...,,N, with Re A and logZ;, i = 1,...,N, spanning a dense subspace of Cg (X).
Then every Gleason part, P, of the maximal ideal space, M(A), having more than one point can be
given the structure of a one-dimensional analytic space such that every F in A is analytic on P. This

generalizes a result of J. Wermer in Analytic disks in maximal ideal spaces, Amer. J. Math., Jan.

1964, 161-170, In the course of the proof it is shown that every two points a, b in P have mutually
boundedly absolutely continuous Arens-Singer measures. Theorem 2: Assume instead that there
exist Gi in CR(X), i= L,...,N, such that Re A and Gy, i = 1,...,N, span a dense subspace of Cr(X).

Then through every point a in M(A) whose part # {a} passes an analytic disk, The proof of Theorem 2

makes essential use of an unpublished result of E. Bishop. (Received January 11, 1965.)

620-15. MORRIS WEISFELD, Aerospace Corporation, San Bernardino Operations, San

Bernardino, California., A theorem on purely inseparable extensions.

Let F be a purely inseparable extension of C. A subset B of F is called a subbasis of F over C

if and only if BNC = ¢, F = C(B) and, for any finite subset {bl,...,b } of B, the canonical homomor-

n
phism of the tensor product C(bl) ®C(b,) ®... ®C(by) into F is a monomorphism, Theorem. Let F
be a purely inseparable extension having exponent e over C. Then, among the subfields of F having a
subbasis over C, there is a maximal subfield with respect to set inclusion, The proof is not trivial
since the characterizing property is not directly amenable to the use of Zorn's lemma. (Received

January 11, 1965,)
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620-16, DENNIS EISEN, Adelphi University, Garden City, Long Island, New York. On the

stability of difference schemes with singular coefficients.

Consider the spherically symmetric diffusion equation in m dimensions u, = u,. + (m - I)r~ 1“1:
which is differenced by u(r,t + At) = C(At)u(r,t) = u(r,t) + Afu(r + Ar,t) - 2u(r,t) + u(r - Ar,t)] +
\/>\-A7(m - l)r'l[u(r + Ar,t) - u(r - Ar,t)]/2, where A = At/(Ar¥. Theorem: The difference operator
C(At), above, is unbounded with respect to the L, norm, If there is introduced a sequence of finite-
dimensional Banach spaces Vyy with the M norm [Juflj = max {lujl L1 =j =M, where M = M(At) —o00
as At— 0, then the matrix representations of C(At) with respect to Vi have an invariant subspace of
fixed dimension for any even value of m. This permits one to prove the Theorem: The family of
operators {[C (At)]n}is uniformly bounded with respect to the M norm for all n and all At such that
0 = nAt =T and for all values of A in the range 0 = A< 1/2 when m is even. This establishes
stability and therefore convergence of the difference solutions to those of the differential equation.

(Received January 11, 1965.)

620-17, R. M. SORENSEN, 3400 Toledo Terrace, Apartment J-1, Hyattsville, Maryland,

Differential-integral calculus for abstract algebraic-topological structures.

The computational formula for the derivative, limit of difference quotients, is discarded. The
methods of Newton and Leibniz are reinstated, and new definitions are given which can be extended
to abstract structures in such a manner that derivative and integral remain inverse to each other.
Some generality is lost, for example, there is only a concept for differentiability on a set, not at a
point, much as for analytic functions. Except for this, the theory reduces to the usual theory in the
case of the real numbers, These ideas and methods show that our current idea of derivative is en-
tirely algebraic and linear. They help to explain expansions in trigonometric series, orthogonal poly-
nomials, and Chebyshev polynomials. Moreover, the way is opened for development of a nonlinear
calculus, A development exactly parallel to that for the real numbers, for example with a topological
group G, is possible. Onme can have a calculus for a G-valued function of a G-variable, instead of for
a real-valued function of a real variable, except that "curve'' is not well defined as in R X R. An
in-dimensional calculus'' can be defined for G X G X... X G (product of n factors). (Received

January 12, 1965.)

620-18. MICHAEL BALCH, Courant Institute of Mathematical Sciences, 25 Waverly Place,

New York, New York 10003, A generalized Laurent expansion.

T is a linear elliptic partial differential operator with coefficients that are analytic in a
domain D of R;. For solutions to Tu=0 having in D an isolated singularity of finite order, F. John
has developed a generalization to the Laurent expansion in which the role of the Cauchy kernel
1/(& - m) is taken over by a fundamental solution K(x;y) for the adjoint operator Lx (Comm, Pure
Appl. Math, 3 (1950), 273-304). M. Wachman extended this result to solutions with essential singu-
larity in D, for the special case that T has constant coefficients and is homogeneous (Proc. Amer,
Math. Soc. 15 (1964), 101-108). Wachman's result is here obtained for operators T named at the
outset; viz., in terms of a "symmetric" fundamental solution K(x;y) for L, and ty' a solution u(y)

with isolated singularity at z has, for y # z, a representation u(y) = w(y) + chDlch(z;y), where w
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satisfies Lw = 0 and is regular at z, The development parallels the corresponding one of analytic
function theory: the main tool is an addition formula for K, K(x;y) = EAk(x;z)DI;K(z;y), where the
key feature is that the Ay satisfy L Ay = 0 and are regular in a common neighborhood of z. This

includes the familiar special case for Bessel functions: Y(O)(\/R2 + 1% - 2Rr cos 0) =
Z(_Doojk(r)Y(k)(R)eika. (Received January 13, 1965.)

620-19. GUIDO SANDRI and R. D. SULLIVAN, Aeronautical Research Associates of Princeton,

Inc., 50 Washington Road, Princeton, New Jersey., On the classical N-body problem.

We have obtained the complete solution for the motion of three (classical) bodies of identical
radii and masses (in v-dimensional space), The complete classification of the three-body orbits is
achieved by obtaining explicitly the domains I‘n of the phase space for which n binary collisions
occur. Our major result is that I‘n, n 25, is empty, The calculation of I‘n consists in solving an
appropriate set of nonlinear inequalities among the positions and momenta of the three bodies
(Phys. Rev. Letters 13 (1964), 743). The extension of our classification of orbits to more than three

bodies is formulated, (Received January 13, 1965.)

620-20. B. A. FUSARO, University of Maryland, College Park, Maryland., The permutability

of an elliptic operator and a mean value operator in a harmonic space.

The elliptic operator A% defined by Vg A% 6/3xi(g iJ.\/g 8/ dx3) will be said to be in a certain
Riemannian m-space if ds‘2 = gijdxidxj defines a (positive definite) metric for such a space. Here
g= det(gij), and (gij) = (gij)'l. Let M(P,t;f) denote the mean value of a function f averaged over a
geodesic hypersphere with radius t and center at P, It is well known that in E™ (where AZ = 4)
AM(t,P;f) = M(t,P;Af). P. Glnther (1957) proved via eigenvalue methods that this permutability holds
in a harmonic space. Here this theorem is proved by a new, essentially geometric, method., Let P
be the origin of a Riemannian normal coordinate system in the space, let Q be a neighboring point,
and let r denote the geodesic distance between P and Q. Lichnerowicz (1944) characterized a har-
monic space in these coordinates as one in which g depends on r alone, the variable point Q not
otherwise figuring in g, Moreover, he showed that the origin P does not enter g parametrically.
From these results of Lichnerowicz follows the corollary that in a harmonic space the surface
measure of a sphere with radius t and center P is independent of P, Using this corollary it can be
proved, using methods quite similar to those used in E™, that the permutability of the averaging and
differential operators AZM(t,P;f) = M(t,P;AZf) is valid in a harmonic space., (Received January 14,
1965.)

620-21, R, W. CHANEY, Western Washington State College, Bellingham, Washington,

A sufficient condition for absolute continuity in the transformation theory for measure space.

Reichelderfer has developed a transformation theory for a function T whose domain is a
measure space (S,M,u) and whose range is a measure space (S',M',u') (see Abstract 61T-267, these
d%)tmz) 8 (1961), 518). Relative to a certain collection D of subsets D of S, a weight function W'
is a nonnegative extended real-valued function defined on §' X D which is inner continuous and under

additive, which vanishes when s' is not in TD, and for which each function W'(+,D) is M'-measurable.
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The u' integral of W'(-,D) is termed the weight WD attached to D. T is absolutely continuous with
respect to W (ACW) if each WD < oo and if there is a nonnegative u-integrable function f defined on §
such that the u integral of f equals WD for each D. Under certain assumptions it is shown that a
sufficient condition for T to be ACW is that T transform certain sets of u measure zero into sets of
u' measure zero; an example shows that this sufficient condition is not necessary. It is shown that,
under standard hypotheses, certain weight functions W' have the property that the functions W'(-,D)

all vanish a.e. u' off the T image of some set of u measure zero, (Received January 14, 1965.)

620-22. F. M, WRIGHT, Iowa State University, Department of Mathematics, I.S.U. Ames, Iowa,

The outer and inner area functions associated with a quasi-monotone nondecreasing function.

The concept of a quasi-monotone nondecreasing real-valued function g on the entire real
plane E2 consisting of all ordered pairs (x,y) of real numbers is described. With such a g is
associated an outer area function Ag such that AE is a monotone, finitely sub-additive, non-negative
real-valued function with domain the collection consisting of all bounded subsets of EZ. It is shown
that for any two bounded subsets S and T of E2 which are a positive distance apart it follows that
AE(S + T) = A§(S) + AE(T). It is demonstrated that for a,b,c,d real numbers such that ¢ >a and d > b,
and for S the set consisting of all ordered pairs (x,y) of real numbers such that a £x = c and
b =y =d, it follows that A§(S) = [g(c+,d+) - g(c"',b') +g@",b7) - g(a',d"')]. It is noted that, for
example, one can establish by using a process similar to that used in establishing the preceding
result the analogous result for a,b,c,d real numbers such that ¢ > a and d > b, and for S the set con-
sisting of all ordered pairs (x,y) of real numbers such thata = x < cand b £y =d, Itis then shown
how one can use the preceding results in what is believed to be a novel way to associate an inner

area function A*g with g. (Received January 14, 1965.)
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ABSTRACTS PRESENTED BY TITLE

65T-61. G. A. GRATZER, Pennsylvania State University, McAllister Buiiding, University

Park, Pennsylvania, A statement equivalent to the Axiom of Choice.

Let B be a Boolean algebra H = {h)\; A €EAland K = {k)\; X €A} be subsets of B, 0 G,{H.
An ideal I of B is an implication-ideal if hy € I implies kj € Ifor all A €A, Consider the following

statement: (P) There exists a maximal proper implication ideal., Theorem. (P) is equivalent to the

Axiom of Choice. (Received September 24, 1964.)

65T-62., ROBERT SOLOVAY, Institute for Advanced Study, Princeton, New Jersey. The
measure problem. Preliminary report.

Theorem I. We suppose that Zermelo-Fraenkel + '"there exists an inaccessible cardinal' is
consistent, Then Zermelo-Fraenkel remains consistent if the following four axioms are adjoined:
(1) the principle of dependent choices (cf. Fund., Math, 16 (1948), 127); (2) every set of reals is
Lebesgue measurable; (3) every set of reals has the property of Baire; (4) every uncountable set of
reals contains a perfect subset, A set of reals is tame if it satisfies the conclusions of (2)-(4)—it is
known that all Borel sets are tame. Theorem II. Suppose that Z-F + ''there exists an inaccessible
cardinal' is consistent., Then Z-F remains consistent if the following axioms and axiom schema are
adjointed: (1) the axiom of choice; (2) the generalized continuum hypothesis; (3) (schema) every set
of reals definable from a fixed real and/or an ordinal is tame, The proofs use ideas of Cohen and

Levy. (Received October 26, 1964.)

65T-63. K. R. BROWN, 28 Aberdeen Avenue, Cambridge 38, Massachusetts, A close look at

Quine's axioms.

The axioms of Quine's Set theory and its logic are restated somewhat more simply and related

to traditional axioms for set theory. The simplification consists of dispensing with ordered pairs in
the formulation of the assumption of finite sets, thus making unnecessary a prior assumption of sets
of up to two members, The relation to traditional axioms is surprising, Although Quine's axioms
assure only the usual finite sets, they are not provable even in so powerful a theory of finite sets as
what remains of the Zermelo-Fraenkel system, ZF, if the axiom of infinity and the schema of founda-
tion are omitted. However, Quine's axioms are provable in ZF by appeal to either the axiom of
infinity or the schema of foundation. For example, Quine's axioms are derivable from extensionality,

adjunction, and foundation. (Received November 12, 1964.)

65T-64. A. A. MULLIN, University of California, Lawrence Radiation Laboratory, Box 808,

Livermore, California 94551, Analogues of perfect numbers and amicable numbers,

As with the notions of perfect numbers and amicable numbers [L. E. Dickson, History of the

theory of numbers, Vol. 1, Divisibility and primality, pp. 3-50, Chelsea, New York, 1952] define o*
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as follows: o*(n) is the sum of the natural number equivalents (under the inverse of the 1-1 canomnic
map V) of the distinct submosaics of n. By a pluperfect number is meant a natural number n satis-
fying o*(n) = 2n. By agapistic numbers is meant natural numbers m and n satisfying ¢*(n) =

m +n= c¥(m). Lemma., There exist both pluperfect numbers and agapistic numbers, Comment,
E.g., the infinitude of the cardinalities of the sets of such kinds of numbers remains an open question.

(Received November 23, 1964.)

65T-65. D. W. CROWE, University of Wisconsin, Madison, Wisconsin. Construction of

hyperbolic planes from inversive planes of odd order,

Dembowski (Bull, Amer. Math., Soc. 69 (1963), 850-854) has shown that a finite abstract in-
versive plane, Izn, of even order 2n (2n + 1 points on each circle) in fact has order Zk. This result

suggests that a Poincaré orthogonal-circles model of a finite hyperbolic plane (Crowe, Mathematika

11 (1964), 83-88) can always be constructed in I,,- The present paper proves that this is the case,

Furthermore, it is shown that an inversive plane I of odd order also admits such a model,

2n+1
providing I2n+1 admits a strong enough orthogonality relation. The essential property of the ortho-
gonality relation is that the circles orthogonal to a given circle C containing a given point P §§ C
must be exactly the 2n + 1 circles through P and some other fixed point P*, (Received November 23,

1964.)

65T-66. J. R, BROWN, Oregon State University, Corvallis, Oregon. Extremal measures and

loops. Preliminary report.

Let u be a doubly stochastic measure on the unit square I X1I, i.e. a regular Borel measure
such that u(A XI) = (I X A) = m(A) (Lebesgue measure) for all Borel sets A. A measurable rectangle
A X B is called full if u(A X B) > 0 and the measures /.ll(C) = W(C X B) and #,(D) = #(A X D), defined for
Borel sets C C A and D C B, are equivalent to Lebesgue measure. A loop for u is a finite sequence
A1 X Bl’ A2 X B

=
2reen A211 X an, n Z2, of full rectangles such that B1 C BZ’ A2 C A3, B3 C B4,

> = = i i i
eeesr B CBZn’ m(AZn N Al) 0 and rn(Ai N Aj) m(Bi N Bj) 0 (i # j) otherwise, It is shown

2n-1
that uis loop-free iff for each full rectangle A X B and each € >0 there existf, g € Ll(m) such that

f]xA(x)XB (y) - f(x) - g(y)|dp < € and f(x) = 0 for x € A. In particular, if uis loop-free, then pis ex-
tremal in the convex set of doubly stochastic measures on I X I. It is not known whether the converse

is true, (Received November 23, 1964.)

65T-67. IRVING REINER, University of Illinois, Urbana, Illinois. Nilpotent elements in rings

of integral representations.

Let G be a finite group, R a discrete valuation ring of characteristic zero with maximal
ideal P, where R/P has nonzero characteristic. Suppose that the Krull-Schmidt theorem holds for

RG*-modules, for all subgroups G* of G. The integral representation ring A(RG) is defined as the

additive group generated by symbols {M}, one for each isomorphism class of R-torsionfree
RG-modules, with relations {M &N } = {M} + {N} Multiplication in A(RG) is defined by taking
tensor products of modules. The following result is proved, generalizing an earlier result by the

author. Theorem. Assume that G contains a cyclic subgroup H of order n, where n € PZ, and where
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alson € 2P if 2 € P, Then A(RG) contains at least one nonzero nilpotent element. The proof uses
induced representations, Mackey's subgroup theorem, and special properties of some RH-modules.

(Received November 23, 1964.)

65T-68. H. F. BECHTELL, Bucknell University, Lewisburg, Pennsylvania 17837. Pseudo-

Frattini subgroups and L-series.

The intersection of the normal maximal subgroups, R, and the intersection of the self-
normalizing maximal subgroups, L, are characteristic subgroups of a finite group G. L is nilpotent
and contains the hypercenter of G, Z*. An L-series is defined as Ly=L, L; = [L,G], vees Lj
[Lj-l’G]’ ...; its properties analogous to the upper central series, The terminal member, L¥, is con-
tained in the Frattini subgroup of G and L* = 1 implies that L coincides with Z*. Moreover L* =1
also implies L*(N) = 1 for each normal subgroup N of G, i.e, L(N) coincides with the hypercenter of

N. Also L* = 1 and each subgroup of G/®(G) being the direct product of elementary Abelian p-groups

is equivalent to a group having each proper subgroup nilpotent. (Received November 20, 1964.)

65T-69. E. B. FABES, University of Chicago, Chicago 37, Illinois. Singular integrals and

partial differential equations of parabolic type.

Let x € En, vy EEn, 0<t<o,0<s <o, A\ >0, m any positive integer =2 2, and suppose
that the kernel, k(x,t;y,s), satisfies the conditions (i) k(x,y; Ay, )\ms) = A-n'mk(x,t;y,s);
(ii) f nk(x,t;y,l)dy = 0; (iii) Every derivative of k(x,t;y,1) with respect to y decreases at infinity like

e'AW]?Pfor some P > 1, A >0 depending only on the order of the derivative. Given f(y,s) € Lp(En“),

f=0for s =0, and € >0, set ’f\e(x,t) = fg—e fEnk(x,t; x -y, t - s)f(y,s)dyds. Theorem: For 1< p =2
we have IEE Hp S Ap it “p' Ap depending only on p, and lim €_aofwe exists in the LP-sense. Let Lu =
Zlal=maa(x,t)(8/3 x)® u(x,t) - (d/9 t)u(x,t) be a differential operator parabolic in the sense of
Petrovsky. Assume that the coefficients are bounded Hélder continuous functions of (x,t). Let

Llrjn,l(En X (0,R)) be the set of all functions u(x,t) on E* X (0,R) such that (3/0x)%u(x,t), |a] =m, and
(9d/dt)u exist in the sense of distributions and belong to Lp(En X (0,R)). Theorem: Iff € Lp(En X (0,R)),
1 < p < oo, then there is a function u(x,t) € pr;l,l.(EnX (0,R))with u(x,0) = 0 and such that Lu = f almost
everywhere on E; X (0,R). (Received November 27, 1964.)

65T-70. J. M. WORRELL, JR., Division 5421, Sandia Corporation, Sandia Base, Albuquerque,

New Mexico 87115. On boundaries of elements of upper semicontinuous decompositions. I.

Theorem 1. If (1) G is an upper semicontinuous decomposition of a T1 developable topological
space and (2) there exists an element g of G that is noncompact or has an interior point, then the
collection of all g's as in (2) is the sum of ~ountably many sets that are closed and isolated with re-
spect to the decomposition space. Theorem 2, If (1) the axiom that Nl = ¢ holds true, (2) S is a first
countable regular T; topological space, and (3) S = c, then there exist a locally bicompact regular T1
space R having a base of countable order and an upper semicontinuous decomposition G such that
(a) the elements of G have interior points and also have non-Lindelsf boundaries and (b) the decom-
position space is homeomorphic with S. Remark., For relevant background material, the reader is

referred to Abstracts 64T-202 (these CNolices) 11 (1964), 250), 64T-401 (ibid. 11 (1964), 59%), and
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64T-511 (ibid. 11 (1964), 773) and to work of K. Morita [Proc. Japan Acad. 32 (1956), 539-543],
(Received November 27, 1964.)

65T-71. W. S, MAHAVIER, Emory University, Atlanta, Georgia 30322, A chainable continuum

not representable as an inverse limit on [0,1] with only one bonding map.

The example given by J. J. Andrews in Proc, Amer. Math, Soc. 12 (1961), 333-334, is a non-
degenerate, compact, chainable continuum as described in the title. This follows from the observa-
tion that if the continuum M is representable as an inverse limit with only one bonding map from
[0,1] on [0,1] then there is a nontrivial homeomorphism of M onto M. It is also noted that (1) there
are compact chainable continua which are not homeomorphic to inverse limits on [0,1] with only one
bonding map and on which there are nontrivial homeomoxrphisms, and (2) if M is a compact chainable
continuum, there is a map f of [O,l] on [0,1] whose inverse limit contains a continuum homeomorphic

to M. (Received November 27, 1964.)

65T-72. S. S. WAGNER, 340 Pendleton Road, Clemson, South Carolina 29631. A generalization
of Cauchy's inequality.

Theorem: If aj,... and by,... are number sequences such that Zaf and Zbiz' exist and x
is in the number interval [0,1], then [(Zaibi) +x - Zi#jaibjlz = [(Zaiz) +2x - Zi#jaiaj]
. [(zbiz) +2x ° Zi#j bibj]’ and (for x # 1) equality holds only if the vectors (al,...) and (bl"")
are linearly independent, Here are the main ideas of the proof, Writing F(x) for the right side of the
inequality minus the left side, and Fn(x) for the same difference but with finite summations Zn’ a
limiting argument shows that if each of F,... is non-negative on [0,1] then so is F. By partial differ-
entiation, first w.r.t. x and then w.r.t. b, F ) is shown to be non-negative on [0,1] provided a dis-
ne1 T C is negative nowhere (where A is a sum of 5 summa-
tions, B is a sum of 11 summations, and C is a sum of 24 summations). A is shown to be non-negative

. ; L2
criminant parabola G(an+1) = Aan_{_1 + Ba

by an inductive supposition, and 4AC - BZ to be 0 by exhibiting the coefficients of all (317) possible
terms in the products 4AC and Bz. (Received November 27, 1964.)

65T-73. B. H. MAYOH, Institutt i Matematiske Fag, Universitet i Oslo, Blindern, Norway.

Finding the points of attachment in a graph.

A point of attachment in a graph is a vertex whose suppression disconnects the component in
which it lies. An algorithm is described that not only determines all such vertices in a given graph
but also defines the subgraphs into which the suppression of the point of attachment divides the
component in which it lies, A matrix M is associated with a graph (directed or undirected) by the
rule that M(i,j) shall be the ith prime if i = j or am edge joins the ith and jth vertices, and 0 other-
wise, With an appropriate redefinition of + and X, the (i,j)th entry of a sufficiently high power of M
will be divisible by the kth prime if and only if every path joining the ith and jth vertices passes
through the kth vertex (and k # j). For an undirected graph this ensures that the kth vertex is a point
of attachment., The algorithm can be used to determine a strategy for solving a large set of simul-

taneous equations with many zero coefficients, for inverting matrices with many zero entries, and
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indeed for any branching process that reduces a large problem to several smaller problems.

(Received November 27, 1964,)

65T-74. W. D. L. APPLING, North Texas State University, Denton, Texas. Summability of

nonnegative-valued set functions. Preliminary report,

Suppose U is the set of all real nonnegative-valued functions on a field S of subsets of a set R,
and U* is the set of all finitely additive elements of U. All integrals discussed are Hellinger type
limits of the appropriate sums. Suppose m is in U*, Suppose W is the set of all Q in U such that for
each K 20, [ min{K,Q}m() exists, and Lu.b. fzfz = [min{K,Q} m@®, 0 =K} <w. If Q
is in W, we let s(Q) denote the function on S such that for each V in S, s(Q)(V) = L.u.b. {z |z =
fvmin {K,Q(I)} m(I), 0 = K} ; and we see that s(Q) is in U*, Suppose each of H and L is in U.
Theorem 1. If L is in W, then H is in W iff L. + H is in W, in which case s(L + H) = s(L) + s(H).
Theorem 2. If H is in W and L is bounded and fRL(I)m(I) exists, then LH is in W and
fR |s(LH)(V) - fVL(I)s(H)(I)I = 0. Theorem 3. If0 < p < 1, and each of H and L is in W, then
HPLY"P is in W and [gls®PL Py(v) - [isE)@®Ps(L)()'™P|= 0. Theorem 4. If 1 < p and His in W,
then HP is in W iff fRs(H)(I)Pm(I)l-p exists, in which case I{Is(l-lp)(V) - fvs(H)(I)pm(I)l'pl =0,
Theorem 5, If H is in W, and for some ¢ >0, H - c is in U, then fRIH(V)-lm(V) - fvs(H)(I)-lm(I)Zl
= 0, (Received November 22, 1964.)

65T-75, K. D. MAGILL, JR,, Michael Hall, State Universitv of New York, Buffalo, New York

14214, An abstract characterization of the semigroup of all closed functions on a T1 space.

Let Z(S) denote the ideal of left zeros of a semigroup S. If for a,b €8, there is a z € Z(8) such
that az = b, we say ax = b is Z-solvable, If T CS and ax = b is Z-solvable for each 2 €T, we say
Tx = b is Z-solvable, T is a Z-set if T # § and Tx = z is Z-solvable for some z € Z(S). Definition 1,
A semigroup S is a I-semigroup if (i) S has an identity, (ii) a,b €S and a # b implies az # bz for
some z € Z(S), (iii) for a,b € S there is a ¢ € S such that for each z € Z(S), cx = az and cx = bz are
Z-solvable and either ax = cz or bx = cz is Z-solvable, and (iv) for each Z-set T, there is ab €8
such that for any z € Z(S), Tx = bz is Z-solvable and if for v € Z(S), Tx = v is Z-solvable, then
bx = v is Z-solvable. Definition 2, A I-semigroup T is a I-extension of a subsemigroup S if for
each a € T there is a b € S such that for each z € Z(S), there are elements v and w in Z(S) satisfying
av = bz and bw = az, Theorem. A semigroup S is isomorphic to the semigroup of all closed functions
(under the binary operation of composition) on a T, space if and only if § is a I-semigroup and for

any proper I-extension T of S, Z(T) # Z(S). (Received November 27, 1964.)

65T-76. R. G. LINTZ, University of Michigan, Ann Arbor, Michigan, Generalized functions

and Cech homology theory.

In (R. G. Lintz, A generalization of the concept of continuous function and homeomorphism, to

appear in Ann. Mat. Pura Appl. (Italy)) we have introduced the concept of generalized continuous func-
tions and modeling functions from a space X with a family of open coverings % into another space Y

with a family of open coverings 21, It can be proved that if 27 and 2" above satisfy certain require-
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ments, then f is continuous if induces in a natural way homomorphism of the Cech homology groups
of X into that of Y. If f is a modeling function this homeomorphism is an isomorphism. Also some
results are obtained, in the category of compact metric spaces, on the problem of realization of

homomorphisms. That is, if some homomorphism h from the CGech homology group of X into that of
Y is given, under what conditions can it be proved that h is induced by some generalized continuous

function? (Received November 30, 1964,)

65T-77. K. N. BERK, University of California, San Diego, La Jolla, California. A general

ergodic theorem with weighted averages on continuous flows. Preliminary report.

Let (S, Z,u) be a o-finite measure space, Ll(S) the integrable functions on S, {Ta, 0 £a<ow
a set of positive linear operators from L;(S) to L (S) with (Ta'+ﬁf)(s) = (Ta(Tﬂf))(s) almost every-
where, |T':‘f|1 < [f];, and (T%)(s) measurable with respect to the product of Lebesgue measure and
(S,Z,n), for each £ € L;(8), s € S. Let v(a) be a solution of the renewal equation v(a) =
1+ fgv(a. - B)dw(B),0 = a < oo, with w a probability distribution on (0,00). For f € L(S) let z(f;c,s) =
Ig(Taf)(s)dv(u). Then if f € Ll(S), p € Ll(S), p 2 0, there is a null set N(f,p) &S such that, for
s ¢ N(,p) U {s p= 0}, z(f;c,s) and z(p;c,s) exist for 0 = ¢ < oo and limc__aooz(f;c,s)/z(p;c,s) exists.

This result is an extension of work by G. E. Baxter (A general ergodic theorem with weighted

averages, Abstract 64T-326, these dvott&’zo il (1964), 464), (Received November 30, 1964.)

65T-78. D. L. PRULLAGE, University of Kentucky, Lexington, Kentucky 40506. Summability

in topological groups.

Let G be a topological Hausdorff group which satisfies the first axiom of countability, A limi-
tation method on G is defined to be a sequence of algebraic homomorphisms {f(m)} such that for
each m, the domain of f(m) is some subset of S(G), the class of all sequences of elements of G, and
the range is contained in G. A limitation method is said to be triangular if for each m, the domain
of f(m) is all of S(G) and if X = {x(n)} and Y = {y(n)} in S(G) satisfy the condition that x(n) = y(n) for
n=1, 2, .., m, then f(m:X) = f(m:Y). Regular methods ére defined and characterized. Several
results then follow which set restrictions on the convergence field of a regular triangular method.
I then consider the cases where G is, in turn, Rt, the unit circle, the p-adic numbers, and normed
linear spaces, In all cases regular triangular methods are characterized. If G is Rt it is proven that
for each regular triangular method, there exists a triangular matrix method equivalent to and con-

sistent with it. Other results are obtained for RS (Received November 30, 1964.)

65T-79. C, E. AULL, Kent State University, Kent, Ohio. Sequences in topological spaces.

The following results are proved. A sequentially compact topological space is maximally
sequentially compact iff every sequentially compact subset is closed. In such spaces, countably

_ compact subsets are closed and the topology is sequential. [See R. M. Dudley, On sequential conver-

gence, Trans. Amer, Math, Soc. 112 (1964), 483-507.] If a topological space is sequential, every
sequentially compact subset is closed. These topological spaces are S spaces [espaces S of Fréchet]
iff for x €X, M C X such that x € M', there exists N CM such that [x] = N'. (Received November 19,
1964.)
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65T-80. D. S. RAY, Bucknell University, Lewisburg, Pennsylvania. Extending homeomorphisms

between certain subsets of S3.

Suppose the dendrite D has a countable number of endpoints. Then D can be expressed as the
union of a countable number of nonoverlapping arcs, If each of these arcs is polyhedral, D is called
essentially polyhedral, Theorem. If D and D' are essentially polyhedral dendrites in E3 then a given
homeomorphism from D onto D' which is semi-linear on each polyhedron in D can be extended to E3.
A cactoid C in 53 is called essentially polyhedral if it has properties (1)-(3): (1) Each 2-sphere of
C is polyhedral. (2) If D is a dendrite in C which has no more than one point in common with any
2-sphere of C, then D is essentially polyhedral. (3) The collection of 2-spheres S of C for which S
contains more than one cut point x of C such that no component of C - x is a dendrite is a finite
collection. Theorem., Suppose C and C' are essentially polyhedral cactoids in S3 and h is an
orientation-preserving homeomorphism from C onto C' which is semi-linear on each polyhedron in C.
Then h can be extended to s3 iff h preserves regions in C and h! preserves regions in C'. To say
that h preserves regions in C means that if two points of C are not separated by a 2-sphere in C,

then their images are not separated by the image 2-sphere. (Received November 23, 1964,)

65T-81. MILOS ZLAMAL, Institute for Fluid Dynamics and Applied Mathematics, University

of Maryland, College Park, Maryland. Asymptotic error estimates in solving the biharmonic equation

by the method of finite differences.

Let R be a plane region which is bounded by a simple closed curve S consisting of segments
parallel to either the x or y axis, The biharmonic equation Azu = ¢ and its thirteen-point difference
analogue are considered in R. Under the usual assumptions the asymptotic estimate E = O(hz)
for the discretization error E = u - U is proved in the case of the boundary conditions u = f and
Au + A(Au/dv - g)=0o0n S (A 20). In the case of boundary conditions u = f and du/d» = g on S the
estimate is weaker, namely, E = O(h3/2). (Received November 23, 1964.,)

65T-82, P. K. HOOPER, Harvard University, Computation Laboratory, Cambridge 38,

Massachusetts. Momnogenic Post normal systems of arbitrary degree,

It is a well-known result of combinatorial systems theory that the halting problem (HP) for a
Turing machine (TM) can be reduced to that of a monogenic Post normal system (MPNS), implying
that the HP for a MPNS can be of the complete degree. A two-way reduction is now constructed such
that for any instantaneous description (ID) of the TM there is a corresponding word of the MPNS having
the same halting problem; and, moreover, every word of the MPNS either has a trivial halting problem
or is the concatenation of a finite number of representations of ID's of the TM. These representations
of ID's operate independently in the MPNS, so the HP of a word of the MPNS can be determined from
the solution of the HP for each ID of the TM represented in the word. Therefore, the TM and the
MPNS which simulates it have halting problems of the same (bounded truth-table) degree, demonstrat-

ing the existence of MPNS's of arbitrary degree. (Received November 30, 1964.)
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65T-83. T. E. HARRIS, The Rand Corporation, Santa Monica, California. Diffusion with

'"collisions'' between particles.

Let xj(t) and x(t), t Z 0, be Wiener processes with mutually independent increments, with
xl(O) < XZ(O). Put yl(t) = min(x; (t), x,(t)), yo(t) = max(xl(t), X,(t)). There is some justification for
regarding ba and y, as the respective sample functions of two particles diffusing on the same line,
unable to pass one another, The definition is extended appropriately to the case of infinitely many
particles on the same line, no two of which can pass one another., Suppose that at time 0 particles
are situated on the whole x-axis in accordance with a Poisson process of rate 1, and an extra particle
is placed at position 0 initially, Let yo(t) be the position at time t of the extra particle. It is shown
that for large t the distribution of yo(t) is approximately Gaussian with mean 0 and standard deviation
(Zt/7r)1/4. A different definition of diffusion with collisions has been given by H. P. McKean, Jr.,

using nonlinear diffusion equations. (Received December 2, 1964.)

65T-84., T. S. MOTZKIN, University of California, Los Angeles, California 90024, Quadratic

forms positive for non-negative variables not all zero.

For real aj = ayj, j k=1, ..., 0,0 2 2, we have Zajkxjxk >0forallx;20,..,%; Z0
except Xy = ... = x, = 0 if and only if all 25j > 0 and each principal minor a of (a].k) for which the co-
factors of its last row are all positive is itself positive. The set P_ of such ("'copositive') matrices
in (IHZ'l )-space is bounded by 2t -1 hypersurfaces a = 0, whereas the set P of coefficient matrices
of positive definite quadratic forms is bounded only by one hypersurface, det(ajk) = 0. And while P
is the solution set of a system of n polynomial inequalities, P, is not the solution set of any system

of finitely many polynomial inequalities. (See also, and amend, NBS Report 1818 (1952), 11-12.)
(Received December 2, 1964.)

65T-85. HERBERT GROSS, Montana State College, Bozeman, Montana. On Witt's theorem.

A Kneser field is a commutative, nonreal field with char(k) # 2 and finite group k*/(k*) 2
(multiplicative group k* of the nonzero elements of k modulo squares). Theorem: Let E be a
k-vector space of a denumerable (algebraic) dimension, k a Kneser field. Let furthermore ¢:

E X E—K be a nondegenerate symmetric bilinear form, If F; and F, are subspaces of E with

F'IL = (0), Fé‘ = (0) and codim(F;) = codim(F, ), then there exists an orthogonal automorphism of the
space E which maps F; onto F,. The theorem is a companion to the corresponding theorem by
Kaplanski, in which k is an arbitrary commutative field but ¢ alternate, i.e. ¢(x,x) = o for all x €E,

(Received November 23, 1964.)

65T-86. B. L. FOSTER, Marathon Oil Company, Denver Research Center, P. O. Box 269,

Littleton, Colorado 80121, Short proof of a theorem of Rado on graphs,

In a note to appear in Proc. Amer, Math, Soc., a new proof is given of Rado's theorem, using
Kénig's lemma. Theorem. Given a locally finite graph, (G,I'), a finite set of integers K and a map-
ping T of subsets of K to subsets of K; if each finite subgraph, (A, FA), admits a function <I>A such that

<I>A(x) € TH)A( I‘Ax) }, for all x € A, then (G,I') admits a function ® such that ®(x) € T{<I>(I‘x)}, for
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all x €G., Lemma, If (Al’ AZ' ...) is a sequence of nonempty, pairwise disjoint finite sets and < is
any relation between elements of consecutive sets such that for all x; S A;, an element x;_ S Ana
exists with Xpo1 < Xp, then a sequence (al, aj, ...) exists with a; € Ay, for all n, such that

ay < ap < ... <ap < ... The idea of the proof is to let a be a suitable function on a suitable finite

subgraph and to let < be functional extension. Other proofs [R. Rado, Axiomatic treatment of rank

in infinite sets, Canad. J. Math. 1 (1949), 337-343; and C. Berge, The theory of graphs and its

aEBlications]. (Received November 20, 1964,)

65T-87. K. S. MILLER, Columbia University, Electronics Research Laboratories, 632 West

125 Street, New York 27, New York. Some properties of generalized multivariate t-distributions,

Let X, Xl' XZ’ cens Xp be Gaussian vectors of dimensions p, Dy B2, eees np respectively,
Let ty = X3 /1y, 1 =k = p, where X = {xl, X5 eeer xp} and 1) = IXkI, 1 =k =p, is the norm of X;.

Then T = {tl’ ) vees tp} will be called a generalized p-dimensional t random vector. Many

"'generalized t variates' that have been observed in the literature may be subsumed under the above
definition. Under various assumptions regarding the correlation of the X, X;, X;, ..., Xp vectors,
density functions and moments of the T vector have been calculated. In some cases it is possible to
give closed form expressions in terms of higher transcendental functions. Some results on joint
distributions of ratios of correlated Gaussian variates have also been obtained. The maiu techniques

used are those of linear algebra and the theory of special functions. (Received December 3, 1964.)

65T-88., OLGA TAUSSKY, California Institute of Technology, Pasadena, California. A matrix

proof for a quaternion identity leading to an eight square identity.

B £ ¢
It is shown that det X * detX = det(XX*) if X = ("i 71; where El’ 52, 17,72 are quaternions
with El # 0 and detX = - El 71151_ 152 + El M,. This leads to the identities mentioned. (Received

December 4, 1964.)

65T-89. P, C. DELIYANNIS, Illinois Institute of Technology, Chicago, Illinois 60616,

The irreducible representations of the unimodular group. Preliminary report,

The purpose of this note is to show how Bargmann's analysis of the infinitesimal (irreducible
unitary) representations of the 2 X 2 real unimodular group (the continuous series) can be used,
together with results of the author obtained in his thesis, to find the concrete form of these represen-
tations. [A similar argument, yielding the form of the discrete series, will appear in Proc. Amer.
Math, Soc.] The idea, in all cases, is to obtain a commutative algebra of operators in the representa-
tion space, realize this as a function algebra on a quotient space of the group, and then interpret the

inner products as measures on this space. (Received December 3, 1964.)

65T-90, D. C. SODA, Washington University, St. Louis, Missouri 63130, Some groups of
type D4 defined by Jordan algebras. Preliminary report.

For definitions consult Jacobson, Groups of transformations. II, Crelle's Journal 201 (1960).

Let H be an exceptional central simple Jordan algebra over a field F of characteristic # 2,3. H has

225



degree three and contains subfields which are cubic extensions of F. If K is such a subfield, the group
Aut(H/K) of automorphisms of H leaving K elementwise fixed is a linear algebraic group of type Dy.
If H is split, Aut(H/K) is a simple group. If H is split and K is a cyclic extension of F, this group

is isomorphic to the group constructed by Tits (Sur la trialit€ et certains groupes qui s'en déduisent,

Inst, Hautes Etudes Sci. Publ, Math. 2 (1959)) and the group of type Di constructed by Steinberg
(Variations on a theme of Chevalley, Pacific J. Math, 9 (1959), No. 2). If H is split and K is not a

cyclic extension of F, then Aut(H/K) is isomorphic to the group ot type Di constructed by Steinberg
(loc.cit.). The involutions of Aut(H/K), H split, are reflections in 15-dimensional central simple
subalgebras which contain K. When A is reduced but not split, Aut(H/K) has no unipotent elements.

(Received December 3, 1964.)

65T-91, H. R, BAILEY and M, Z. WILLIAMS, Colorado State University, Fort Collins,

Colorado 80521, On the differential-difference equation dx/dt = Zf=oaix(t - ).

An explicit solution of the title equation is obtained for t > 0 when the ag, i= 0,1,...,n, are
constants and x(t) = 0 for t < 0, x(0) = 1. Sufficient conditions for stability of the zero solution are
obtained by applying Liapounov's Second Method. Necessary and sufficient conditions for stability of
the zero solution are given in the case ag = 0; a; = 0, i= 3,4,...,n; ay #0, a, # 0. This result is put
in the form of a closed region in the ap a, plane within which the zero solution is stable. (Received

November 20, 1964.)

65T-92. FRED RICHMAN and E. A. WALKER, New Mexico State University, University Park,

New Mexico., Primary groups as modules over their endomorphism rings. Preliminary report,

Let G be a p-group and E its ring of endomorphisms, It is well known that E determines G.
A direct construction of G from E yields: Theorem 1. G is a flat E-module iff G is a direct limit
of cyclic E-summands of E iff G is not bounded plus nonzero divisible. Criteria for G to be a projec-
tive E-module are contained in: Theorem 2. The following conditions are equivalent: (1) G is a
projective E-module, (2) G is an E-summand of E, (3) G is a submodule of E, (4) G is a submodule
of a free E-module, (5) G is a cyclic E-module, (6) G is bounded, (7) G is reduced and every element
of E can be extended to an endomorphism of any group containing G as its torsion subgroup.

(Received November 23, 1964.)

65T-93. J. W. DETTMAN, Oakland University, Rochester, Michigan and R, L. RAYMOND,

Case Institute of Technology, Cleveland, Ohio. Perturbation of spectra in Sturm-Liouville problems.

A class of spectral perturbation problems is considered for the Sturm-Liouville problem:
y"+ [A+qx)]y=0,a =x =b, ay'@) + ﬁly(a)= 0, a,y'() + B,y() = 0. q, a, b, a}, ay 61, B, can
be functions of a small parameter € >0, thus generating a large class of perturbation problems,
The problem is formulated as a Fredholm integral equation involving a Green's function which is a
function of ¢. It is proved that the Green's function is analytic in € for small € and, therefore, that
the Fredholm operator can be expanded in a power series in € and the methods of quantum mechanics
can be used to find the perturbation of the spectrum as a function of €. The method also has applica-

tions in partial differential equations. (Received November 23, 1964.)
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65T-94. M. P. BERRI, Tulane University, New Orleans, Louisiana, Lattice complements of

certain topologies.

Hartmanis (Canad, J. Math. 10 (1958), 547-553) has shown that for any finite set the lattice of
topologies on this set is always complemented. Gaifman (Abstract 61T-161, these d\é&c&) 8
(1961), 356) has asserted that the lattice of topologies on a countable set is complemented. In this
abstract, we discuss the complements of certain topologies on sets of arbitrary infinite cardinality.
Theorem 1. Let (X,.7) be a topological group and let H be a dense, non-open, countable subgroup of X.
Then 7 is complemented in the lattice of topologies on X, Corollary, If (X,-7) is the space of the
real numbers with the natural topology, then (X, 7 ) is complemented in the lattice of topologies on
the set of real numbers, Theorem 2. The minimum Fréchet topology on any set X is complemented.
Furthermore, if X is infinite the minimum Fréchet topology always has more than one complement,
Hartmanis (ibid.) has shown that on any finite set containing three or more elements any topology
which is neither the discrete topology nor the indiscrete topology has at least two complements,
Corollary, If X is a set of three or more elements, then the lattice of topologies on X is not distribu-
tive. (Received November 25, 1964.)

65T-95, H., A. SMITH, 4625 Larchwood Avenue, Philadelphia, Pennsylvania 19143, Tensor

products of complete commutative locally m-convex Q-algebras.

The problem of giving satisfactory conditions under which the complete projective tensor
product of two complete locally m-convex algebras will be a Q-algebra was posed in Abstract 614-133
(these UV&ZZ&’AD 11 (1964), 567). It is shown here that the complete projective tensor product of
two complete commutative locally m-convex Q-algebras is again such an algebra. As a corollary,
the space of nonzero multiplicative functionals (with relative weak topology induced by the algebra)
on such a tensor product is characterized as the topological product of those of the two algebras.

If the two algebras are also semi-simple, then the complete projective tensor product is semi-simple
if and only if the tensor product of the dual spaces of the two algebras is dense in that of the complete
projective tensor product (with the weak topology induced by the algebra), These results generalize
theorems of Gelbaum and Tomiyama., The complete algebra of D-valued functions on a locally com-
pact Abelian group is presented and studied as an example; D being the space of infinitely differen-

tiable functions of compact support, (Received November 25, 1964.)

65T-96. K. W. ENDL, University of Utah, Salt Lake City, Utah. On a density theorem for

finite differences and an application to Hausdorff means.

Let N = {nl, n,, } be a finite or infinite set of natural numbers. We consider the problem
under what assumptions on N and a sequence {Sn}go the equations (I) AniSO = 0 imply (II) S, = P(n)
where P(x) is a polynomial. The following is shown: If (1) S = O(nk) (k 2 0), (2) D(N) =
lim infx_*00(2/7r)fgo(N(t)/t)(x/(x2 + tz))dt = 1/2 (D(N)is the Poisson density, introduced by R. C. Buck)
then (I) implies (II) with P(x) of degree = [k]. This result generalizes and extends results by
R. P. Agnew, R, P, Boas, W. H, J. Fuchs and H. Pollard. The proof is based on Newtonian inter-

polation series. (Received November 25, 1964.)
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65T-97. JET WIMP, Midwest Research Institute, Mathematical Analysis Section, 425 Volker

Boulevard, Kansas City, Missouri 64110. An integral transform pair involving Whittaker's function,

In this paper we investigate an integral transform and derive an inversion formula for it, Both
the kernel of the transform and of its single integral inversion formula contain a Whittaker function,
and integration is performed with respect to a parameter of that function. Our main theorem bears
a relationship to the numerous formulae, due to Buchholz, which express various types of waves as

integrals of the functions of the paraboloid of revolution. (Received November 27, 1964.)

65T-98. JERRY FIELDS, Midwest Research Institute, Mathematical Analysis Section, 425

Volker Boulevard, Kansas City, Missouri 64110, The asymptotic expansion of a ratio of gamma

functions,

A proof is given for the following result: Theorem. If a and 8 are bounded quantities, E(v) is
a function analytic in a neighborhood of v = 0, E(0) = 1, and w is defined implicitly by z + (e + 8 - 1)/2
= wE(w-Z), then there exist numbers cj such that I'z + a)/T'(z + 8) ~Z?:0cjw°‘_6nzj, Z—00,

larg(z + a)| <m cg= 1. (Received November 27, 1964.)

65T-99, T. HIDA, Indiana University, Bloomington, Indiana 47405, Finite-dimensional

approximations to White noise and Brownian motion. Preliminary report.

Let (2, B, P) be the Gaussian measure space obtained by taking the projective limit of the
measure spaces (QZn’ BZn’ PZn)’ n 2 1, where Qn is obtained by deleting a certain (n - 2)-dimen-
sional space from the n-sphere s" in (o + 1)-dimensional Euclidean space, B, is the family of Borel
subsets of Q , and P, is the restriction to B, of the uniform probability measure over st [cf. T. Hida
and H. Nomoto, Proc. Japan Acad. 40 (1964)]. The measure P shares some of the important proper-
ties of P,. We consider a group {TER); t real} of transformations of Q,, into itself, which are re-
strictions of certain rotations of SZn, and such that Tg‘.)z"r = T'(:n). We let Tt be the projective limit
of Tin), i.e., Tt(“’Z’ Wy ved) = ("I(tl) w53) T§Z)(“’4)’ ves)s "’ZnIGQZn' We can then show that the flow
{Tt; t real} restricted to [0, 27) is equivalent to the flow of Brownian motion on (Q, B, P) over the
time interval [0, 2m). We can also express the Brownian motion process and White noise as limits of
processes in LZ(QZH, an, PZn)’ Our expression for Brownian motion is analogous to the formula for
Brownian motion as a random Fourier series due to Paley and Wiener. This work suggests a method

for studying spherical harmonics and related questions in infinite-dimensional spaces. (Received

November 27, 1964.)

65T-100, P. R. MASANI, Indiana University, Bloomington, Indiana 47405, The normality of

time-invariant, subordinative operators in a Hilbert space.

Let (Ut, t real) be a strongly continuous group of unitary operators on a Hilbert space .*%,
E be its spectral measure on the family B of Borel subsets of the reals %, and 5’;[be the cyclic
subspace generated by x under the action of U, t € % Let T be any (single-valued, unbounded)
operator from H to H such that (i) U T = TUy, t EZ (i) T) € -C/i, for all x € 9D.; (iil) T is

closed and % = clos 9.1.\ is separable. We show that there exists a B-measurable complex-valued
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function @ on 2 such that T = f?ooo ¢(>\)E0(d>\), where E0 is the restriction of E to 5%0 This result
provides a rigorous basis for the introduction of the frequency response function into the statistical
theory of time-invariant, linear filters. The conditions (i)-(iii) are equivalent to the condition that
the commutant of fc-”oo AE(d)) is included in that of T. But whereas the well-known theorem involving
commutants follows easily from ours, the derivation of our result from the latter is nontrivial.,

(Received November 27, 1964.)

65T-101. R. H. BING, University of Wisconsin, Madison, Wisconsin, Radial engulfing,

Stallings and Zeeman showed that if U is an open subset of a piecewise-linear n-manifold
M, i <n - 3, and (M?, U) is i-connected, then for each finite i-complex K in M" there is an engulfing
isotopy ht: Mt —MT (0 =t £1) such that h0 =1, ht = I except on a compact set and KC hl(U). We
strengthen the result in two directions. In one direction we show that if G is an upper-semicontinuous
decomposition of M® such that the homotopies showing that (M",U) is i-connected can be chosen so
that each point moves near some element of G, then the engulfing isotopy can be chosen so that each
point flows near an element of G. In another direction we loosen the closed restriction on k, If C
is a closed set, X is a compact set such that X - C is locally polyhedral, dimension(X - C) £1i, and
X NC C U then there is an engulfing isotopy hy such that hy/C =1, X - C Ch(U) if w™M'-¢c,U- C) is

i-connected and locally i-connected at each point of U, (Received November 30, 1964.)

65T-102. M. M. RAO, Carnegie Institute of Technology, Schenley Park, Pittsburgh,

Pennsylvania 15213, Conditional expectations and closed projections.

Let (Q ¥, k) be a probability space, and L @), L \II(E) be (complementary) Orlicz spaces on it.

¢ CL () be the subspace spanned by simple functions, and L‘P(SB) CL (Z) for a o-field

®

Let M
B C 2. Theorem 1. LetM = Lq) (Z), and P on Mq) onto Lq) (B ) be a bdd projection. If either

@i) |IP]]| £1 and the V is continuous, or (ii) the bdd functions of L<¥ (B ) are fix points of the adjoint

P* of P, then Pf = E$ f), Vfe M(I). (E$ (+) = conditional expectation.) Theorem 2, If L<I) (2) is any
Orlicz space and bdd P on LQ is an averaging (i.e., f, g € L‘I’ (Z), bdd =P(fPg) = (Pf)(Pg) and P1 = 1),
then 3 a o-field @ T withPX, = X, for A € B, andag EL‘I’(E), > pt=£EB(tg), v EL(I)(E)
(XA = indicator of A.) Defmltlon. Let f S L (Z) and L B) CL (2), L(I) separable. (umay be non-
finite.) Then a proj PSB in L (Z) onto L ( B) is called a closed conditional expectation w.r.t.

P and £ iff: 3 g €L‘b($), SlIt-gll =sllf-nll, VhE L(I)(ﬁ) =f Edom(P$ ) and PSB f=g,a,.e.

(P% exists, has many properties of E% (+), and is a closed projection, but does not preserve the

"closeness' property under addition,) Theorem 3. Let L (Z) be uniformly convex and the o-fields
00
B, C Zbe/, and 23=0(U1% ). Iff ELQ(Z) and g, = PSB fin L‘P(SS ), then {gn,nzl} is a

(closed) martingale, g, —g = PEB fin Lq> -norm and also a.e. (Recelved December 2, 1964.)

65T-103. D, A. DAYBELL, New Mexico State University, University Park, New Mexico.

Representation theorems for operators into a locally convex function space.

Let S be a topological space, o a collection of subsets A of S, with S C U Let Bq%«(s) be
the space of all continuous complex-valued functions on S which are bounded on each member of ¥,

with the topology of uniform convergence on members of . LetEbea locally convex space,
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W a convex, circled, w*-closed, equicontinuous (ccw*e) subset of the dual E', Let E.'W be the Banach
space whose unit sphere is W, Theorem: If T is a continuous linear operator from E to BCM(S),

then there is a unique map p from S to E' which satisfies: (a) (Tx)(s) = (ps)(x) for x in E, s in S;

(b) for each A in &, p[A] is equicontinuous; (c) p is continuous with respect to the w*-topology on E',
Conversely, if p is a map from S to E' which satisfies (b) and (c), then (a) defines a continuous linear
operator T from E to BCM(S). Theorem: If T is a w-compact [compact] operator from E to BC% (S),
there are a ccw*e set W in E' and a map p from S to E’W which satisfies: (a) above; (b') for each

A in ¥, p[A] is relatively w-compact [rel. compact] in Edy; (c') p is continuous with respect to the
w-topology on Ey,. Conversely, if there are a ccw*e set W in E' and a map p from S to Ey which
satisfies (b') and (c'), then (a) defines a w-compact [compact] operator T from E to BCM(S).

(Revceived December 7, 1964.)

65T-104. J. M. WEINSTEIN, University of Wisconsin, Madison, Wisconsin 53706. Sentences

preserved under direct products. Preliminary report,

Let s,, 55, 8 be formulas of a countable first-order language which has variables v n < w).
Write ""s| X s, —s'" if — treating free variables as constants — s holds in every direct product
A} X Ay of models A) of s and A, of s,. In this paper are constructed sets T, (n < w) of formulas
and a primitive recursive relation R of triples of formulas such that: (1) To each finite set of
formulas there is a T, containing logical equivalents of each of the formulas of the set; (2) If
R(sl, Sy, 8), then s} X s; —s; (3) If s;, s, and s are in some T, and sy X s, —s, then R(sl, S5, 8).

From these properties follows: Theorem. A sentence s is preserved under direct products iff s is

equivalent to a sentence t satisfying the primitive recursive condition R(t, t,t). This theorem yields

a similar primitive recursive criterion for sentences preserved under direct powers, since such
sentences can be shown to be equivalent to disjunctions of sentences preserved under direct products,

(Received December 2, 1964.)

65T-105. J. J. PRICE, Institute for Advanced Study, Princeton, New Jersey and R. E. ZINK,

Purdue University, Lafayette, Indiana, On sets of functions that can be multiplicatively completed.

Boas and Pollard have shown that if {(bn}(ln is a complete orthonormal set in LZ(O,I), then
given any positive integer k, there is a bounded measurable nonnegative function m such that the set
{mqﬁn}g’ is complete, They exhibit an orthonormal set that cannot be completed by adjoining a finite
number of elements but that can be multiplicatively completed in-this way. Let ®= {d’n}({o be a family
of measurable real functions on a separable measure space S of total measure 1. We say that ® has
property BP if there is a bounded measurable nonnegative function m such that {m¢n}?° is a total
set in LZ(S). Property BP is proved equivalent to each of the following two properties. (a) ® is total
in the sense of convergence in measure, (b) For each positive number ¢, there is a set S¢ of
measure at least 1 - ¢ such that ®is total in LZ(Se). It follows then by a result of Goffman and
Waterman that from any set ® having property BP an infinite number of deletions can be made so

that the resulting set ®' will also have property BP. (Received November 24, 1964.)
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65T-106, W. J. JONSSON, University of Manitoba, Winnipeg, Canada, Doubly-transitive groups,

nearfields and geometry.

Let G be doubly transitive on Z. A well-known theorem of Jordan states that if G is sharply
doubly transitive, then the identity together with those elements fixing no symbol of Z form a normal
subgroup regular on 2. This theorem may be proven geometrically as follows: Construct a net N
whose points are elements of Z X 2, The orbit of a point (x,y) with x # y under the stabilizer of
z € £. Together with (z,z) is a line, Points (xl,yl), (x,y,) are not joined if and only if either one
of them is in the diagonal or the unique o €G, with x(17= X5, y'17= y,» fixes no points. The net can be
completed in a unique manner to an affine plane by adjunction of one class of parallel lines. Jordan's
theorem follows from the fact that two points (not in the diagonal) lie on a line of the new parallel
class if and onmly if they are of the type described above. As a byproduct one finds that the plane can

be co-ordinatized by a nearfield. (Received November 30, 1964.)

65T-107, HAROLD BELL, State University of New York at Stony Brook, Stony Brook, New York.

On fixed-point properties of plane continua,

For a plane continuum Q, T(Q) shall denote the complement of the unbounded component of the
complement of Q. Let f be a complex-valued continuous function defined on T(Q), for some plane
continuum Q. If £f(Q) C T(Q), there is an x € T(Q) such that x = f(x), or there is an indecomposable
continuum M C Q such that f(M) = M. Furthermore, there is an indecomposable continuum K C T(Q)
such that f(K) = K and if N is a subcontinuum of T(K) for which f(N) C T(N), T(K) = T(N). (Received
November 25, 1964.)

65T-108, O. T. NELSON, JR., Box 1645, Station B, Vanderbilt University, Nashville,

Tennessee, Lattices of width 2 and subdirect products of finite lattices, Preliminary report.

Let L be a lattice. Define distinct x, y € L to be finitely pointwise separable if and only if
there exists a congruence relation f over L which determines a finite number of equivalence classes
and such that x # y(). Using a result of Birkhotf (Lattice theory) one has: Theorem 1. L is a sub-
direct product of finite lattices if and only if for distinct x, y € L, x and y are finitely pointwise
separable, It is shown that the normal completion of a lattice of width 2 is of width 2. From
Theorem 1, the fact that the completion of a lattice of width 2 is of width 2, and Dilworth's decompo-
sition of partially ordered sets (Ann. of Math, (2) 51 (1950), 161-166), it is shown that: Theorem 2,
All lattices of width 2 are subdirect products of finite lattices, The proof involves construction of

congruence relations satisfying Theorem 1. (Received November 27, 1964.)

65T-109. T. A. BURTON, University of Alberta, Edmonton, Alberta, Canada. Stability by

use of orthogonal trajectories.

A system (1) {x' =Px,y), y'= Q(x,y)} is considered where P and Q are continuously differen-
tiable and (0,0) is an isolated singular point. We form (2) dy/dx = Q/P and the equation of the ortho-
gonal trajectories (3) dy/dx = - P/Q. It is observed that solutions for (3) may be easily found in

cases where solutions of (2) are not (e.g., the Lienard equation). We show that stability statements
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about the null solution of (1) can be inferred from solutions of (3). Theorem 1. If (0,0) is a saddle
point for (3), then (0,0) is a saddle point for (1). Theorem 2. If Pdx + Qdy = 0 is exact (or has an
integrating factor z(z,y) which is positive or negative definite) and has a solution V(x,y) = c which is
definite, then V is a Liapunov function for (1). This theorem is modified to make Cetaev's theorem
apply. Theorem 3. Let G be a periodic solution to (3) with inward normal (X,Y). G is the boundary
of a positively invariant set for (1), if and only if [(P,Q), (X,Y)] is positive on G. Other theorems re-
garding periodic solutions are obtained. Finally, if the solution V(x,y) = ¢ of (2) is a spiral in every
sufficiently small neighborhood of (0,0), then conditions are given which reflect the asymptotic sta-

bility or instability of the null solution of (1). (Received November 30, 1964.)

65T-110. D. F. REARICK, University of Colorado, Boulder, Colorado 80304. Semi-multiplica-

tive functions,

By arithmetical function we understand a complex-valued function of a real variable which is
zero if the argument is not a positive integer. We introduce the following generalization of multi-

plicative arithmetical function: f is semi-multiplicative if there exists a constant c, a positive integer

a, and a multiplicative function f' such that f(n) = cf'(n/a) for all n, Theorem: f is semi-multiplicative
if and only if f satisfies the functional equation f(m)f(n) = f((m,n))f((m,n )). Semi-multiplicative func-
tions possess Euler products and thereby retain the essential advantage of multiplicativity, There

are examples of familiar functions which are semi-multiplicative but not multiplicative. Further-
more, semi-multiplicativity is less fragile than multiplicativity and is preserved under many trans-

formations which destroy the latter. (Received November 23, 1964.)

65T-111, S, B. BANK, University of Illinois, Urbana, Illinois. An asymptotic analogue of

the Fuchs regularity theorem. Preliminary report.

Fuchs' theorem on nth order homogeneous linear ordinary differential equations states, in

part, that if oo is a regular singularity of Q(z,w) = erln=0P (z)w(m) = 0, then this equation posses-

n-m
ses a fundamental set of solutions, each asymptotically equivalent, as z— o0, to a function of form
cz“(logz)m. Here we consider a broader class of equations, namely those of the above form whose
coefficients Pj lie in a logarithmic domain of rank zero (see Strodt, Mem. Amer. Math, Soc. No. 13
(1954) and No. 26 (1957)). Roughly this means that in some sectorial region, the Pj are analytic and
have asymptotic expansions there (as z —o) in terms of decreasing real powers of z and/or functions
asymptotically smaller (in the sense of Memoir No. 13) than all powers of z. Our main result states
that if such an equation Q(z,w) = 0 satisfies a condition analogous to regularity in the Fuchs theory,
then in some sectorial region the equation has a fundamental set of solutions each asymptotically
equivalent (in the sense of Memoir No, 13) to a function of form czﬂ(logz)In as z — oo, Sufficient

conditions for existence of q ( < n) such linearly 1ndependent solutions are also obtained. (Received

December 11, 1964,)
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65T-112. S. M, ROBINSON, Union College, Schenectady, New York. The intersection of the

free maximal ideals in a complete space.

Theorem. If X admits a complete uniform structure, then the intersection of all free maximal
ideals in C(X) is Cy(X), the ring of functions with compact support. This result extends a theorem

of Gillman and Jerison (Rings of continuous functions, p. 123). In particular, our theorem shows that

the result holds for all paracompact and metric spaces, even assuming the existence of measurable
cardinals, If all cardinals are nonmeasurable, our theorem is equivalent to that of Gillman and

Jerison. (Received December 11, 1964.)

65T-113, ALFRED ADLER, Purdue University, Lafayette, Indiana. The six-sphere does not

admit a complex structure, Preliminary report.

If J is a complex structure on 86 and h a compatible hermitian metric on 56, then the first
Chern form ¢y of h defines a compatible symmetric bilinear form on Sé: (X,Y) = cl(X,JY). The
fundamental form of this bilinear form is cj, and hence is closed. An integrability condition for
almost-comp.lex structures is found (use is made at this point of the Nash imbedding theorem and of
the associated mappings into Grassmannians), a condition which in the case of 86 shows that the form
(X,Y) is positive-definite, Thus this form defines a Kdhler metric on S6, which is too ridiculous for

words in view of the fact that HZ(Sé) = 0, (Received November 23, 1964.)

65T-114. R. C, BASINGER, 1716 Tennessee Street, Lawrence, Kansas, An extension of a

theorem of Bernstein to meromorphic functions.

The following theorem is proved by the method of A, J. Macintyre and S. M. Shah (J. Math,
Anal, Appl. 3 (1961), 351-354) and extends the result given there. Theorem. Let f(z) be a mero-
morphic function which satisfies: (1) lim sup.. —»oor_ 1T(r,f) =t <o, (2) fx)| = Aexp(Blx Ip) for
- <x <o (AB >0;0=p<1), (3)f(z) has no poles in |Im(z)| < h, and (4) Z?Ilm(bn)l x - bnl-2
= C <o for - 0 < x <00, where by, b,, ... are the poles of f(z). Then ff'(x)] < Kexp((3 + 2/7)B |x|p)
for - @ < x < o0, where K = K(A,B,C,t,p,h). (Received December 2, 1964.)

65T-115, WITHDRAWN.

65T-116. T. J. HEAD, Iowa State University, Ames, Iowa, Purity in lattices,

The concept of purity in Abelian group theory can be carried to the theory of compactly gen-

erated lattices L by: p pure in L if for each compact element c in L there is an element x in L for
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which pUx = pUc and pMNx = 0, The assumption of modularity on L is sufficient to give: x pure in L
and y pure in x/0 = y pure in L; x pure in L and y pure in 1/x =y pure in L. The union of a chain
of pure elements is pure only under a further hypothesis, such as: the compact elements of L. form
an ideal., Call lattices satisfying all conditions mentioned Noetherian. The notion of purity in
Noetherian lattices can be used to clarify the lattice~theoretic character of propositions in Abelian
groups. Example: The discussion of almost local purity by D. L. Boyer and E. A. Walker [Pacific J.
Math. 9 (1959), 409-413] can be carried out in this context. Our techniques are elementary.

(Received November 27, 1964.)

65T-117. G. P. MURPHY, St. Louis University, St. Louis, Missouri 63103, Embedding

properties of a class of 2-metrics.

A. Froda (Espaces p-métriques et leur topologie, C. R, Acad, Sci, Paris 247 (1958), 849-852)

generalizes the concept of a metric to that of a p-metric. In the euclidean plane if p is taken to be 2,
one p-metric is the area determined by a triple of points. For a class of 2-metrics we have the fol-
lowing Theorem: If every seven points of a 2-metric space S containing more than seven points are
""area' embeddable in EZ’ then S is '"area' embeddable in E‘2 (i.e., there exists an area-preserving
homeomorphism of S onto a subset of E,). Under certain conditions the theorem is true if "seven
points'' is replaced by ''six points'. An example is given of a space containing six points every five

of which are "area' embeddable in E, but the six are not.  (Received November 23, 1964.)

65T-118. G. G. WEILL, Belfer Graduate School of Science, Yeshiva University, Amsterdam

Avenue and 186th Street, New York, New York. On Bergman's kernel function for some uniformly

elliptic partial differential equations,

A generalization of the theory or Bergman's kernel function is presented for uniformly elliptic
partial differential equations of the second order, of divergence type Dy (aj; (x)D;ju) = 0 where
x € @, Q a regular open set in R". Let E CQ be compact, and consider the family of regular solutions
of Dy (ajg(x)Dju) = 0 vanishing at xy € Q. The existence of the kernel follows from an estimate
Ju(x)|¢ £ C(E) anik(x)DiuDkudX for x € E where C(E) is a constant whose value depends only on E.
(Received November 30, 1964.)

65T-119. ARLEN BROWN and C. M. PEARCY, The University of Michigan, 347 West

Engineering, Ann Arbor, Michigan. Structure of commutators of operators.

Let H be a separable Hilbert space. A bounded, linear operator C on H is an additive commu-
tator if there are (bounded, linear) operators A and B on H such that C = AB - BA. Theorem., An
operator C on H is an additive commutator if and only if C is not of the form A + C where A is a non-
zero scalar and C is a compact operator. An invertible operator C on H is a multiplicative commu-

tator if there exist invertible operators A and B on H such that C = AB AT lB-l. Theorem. A normal

invertible operator C is a multiplicative commutator if and only if C is not of the form A + C where
\is a scalar of modulus different from one and C is a compact operator. (Received November 19,

1964.)
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65T-120. S. J. BRYANT, San Diego State College, San Diego, California. Groups graphs and

Fermat's last theorem.

Call p a bad prime if 2Pl = 1mod pz. The prime 1093 is the first bad prime. Such primes
are related to Fermat's theorem, i.e., if no one of x,y,z are divisible by p and P71 = 1mod p‘2 then
%P+ yp # zP. The following theorem holds: Theorem. If G and H are abelian groups of order n and
n is not divisible by the square of a bad prime and there is a square-preserving function on G onto H,
then G and H are isomorphic. Furthermore, the isomorphism type of G can be computed if the square

of every element of G is given. (Received November 27, 1964.)

65T-121, E. H, FELLER, University of Wisconsin-Milwaukee, Milwaukee, Wisconsin and
E. W. SWOKOWSKI, Marquette University, Milwaukee, Wisconsin, Prime modules.

In the following, R is a ring satisfying Goldie's right quotient conditions [Proc. London Math.
Soc. 8 (1958), 589-608] and "R-module'' always means 'right R-module'". An R-module M is prime
if (0:N) = 0 for every nonzero submodule N of M and the singular submodule MAis zero. If Mis a
prime R-module, then R is a prime ring, Theorem 1. An R-module M is prime if and only if M is
contained in a completely reducible unitary right S-module, where S is a simple ring with minimum
condition on right ideals and a right quotient ring for R. Theorem 2. An R-module M is Noetherian
and prime if and only if M is a finite subdirect sum of uniform Noetherian prime R-modules,
Theorem 3. Let M be a subdirect sum of uniform Noetherian prime R-modules Ml' weer Mt' Then
for each i there exists X4 € Mi such that Di = HomR(xiJ,xiJ) is a right Ore domain, where J is a
uniform right ideal in R. Moreover if S is the quotient ring of R then S is isomorphic to a total

matrix ring Qn’ where Q is the quotient ring of Di' (Received December 2, 1964.)

65T-122, J. R, DORROH, Louisiana State University, Baton Rouge, Louisiana. Some properties

of a singular differential operator,

Let X denote the B-space of all bounded and uniformly continuous complex-valued functions
defined on the real numbers, and let p denote a real-valued function in X which has uniformly bounded
difference quotients. Let D denote the set of all functions x in X which are differentiable at every
nonzero of p and for which the function Ax defined by ([Ax](s) = p(s)x'(s) for p(s) # 0, [Ax](s) =0 for
p(s) = 0) is again a function in X. The operator A with domain D generates a strongly continuous
group [T(t)] of operators in X, AZ generates a strongly continuous semi-group [V(t)] of operators in X,

and simple formulas are given for T(t) and V(t). One easy corollary of the results is the following,
If x and q are continuous complex-valued functions defined on [- 1,1], Re{q(s)} <0Ofor-1=s =1,
(1 - SZ)(d/dS)[(l - sz)x'(s)] + q(s)x(s)=0for - 1< s <1, and (1 - sz)x'(s)—>0 as s—+ 1, then x(s) =
0for -1 =s =1, (Received November 27, 1964.)

65T-123. CHARLES STONE, University of California, Los Angeles, California 90024, On the

remainder term in renewal theory.

Let F be a right-continuous distribution function having finite moment of integer order m Z 2

and first moment 4 >0, Let f denote the characteristic function of F and F(n) the n-fold convolution
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sy - F®e0), c@m = U - 6 - 470 (20 - Faay

for x 2 0 and €(x,h) = U(x,h) - /-t'zh j:;(oF(y)dy for x < 0, F is lattice with lattice constant d > 0 if f

of F with itself, Set U(x,h) = ZHZO(F

is periodic with period 2nd and £(§) # 1 for 0 < |g] S md. F is strongly non-lattice if

lim inf|0|~0011 - £(#)| > 0. Theorem. If F is lattice with lattice constant d, then €(x,d) =
o(x"™) as |x]—oo. If F is strongly non-lattice, then €(x,h) = o(x ™ log|x|) as |x|— oo uniformly
for h in bounded sets, This extends a result of A, O. Gelfond (Teor. Verojatnost, i Primenen. 9
(1964), 327-331) that if F is lattice with lattice constant d and F(x) = 0 for x < 0, then €(x,d) =

O(x'mlogx) as x — . (Received December 14, 1964.)

65T-124, A. K. AZIZ, R. P. GILBERT, and H. C. HOWARD, Fluid Dynamics Institute,

University of Maryland, College Park, Maryland. On a nonlinear elliptic boundary value problem

with generalized Goursat data.

The following elliptic boundary value problem is considered: Au = ?{x,y,u,ux,uy) with u, (x,y) =
ag()ux,y) + Ty)uy (x,y) + gx) on the curve I = {y)y = £;(0}, v ry) = Bouy) + B¢y x,y)
+ ’IT(y) on the curve I, = {(x,y)]x = fz(y)}, and u(0,0) = 7, (0,0) € I‘l and 1"2. Replacing x and y by
(1) x= (z + z*)/2, y = (z - z*)/2i with z and z* new independent complex variables (and assuming
(hypothesis A) that £, the coefficients in the boundary data, and the curves Pl and 1"2 possess suitable
continuations if their arguments are taken to be complex-valued) one obtains an equivalent boundary
value problem, P say. By introduction of appropriate Banach spaces one shows that the existence
of a unique solution to problem P in the small is equivalent to the existence of a fixed point of the
operator Ts(z,z*) = £(z,2*,Bs,B;s,B3s) where the B;s depend upon the solutions of an auxiliary
operator equation. With the notation S = bounded domain in the z plane, § = {z*|z* = Z, z €S} we have
the following theorem: If (1) hypothesis A holds in the bicylinder (S,5), (2) S DAp= {z| z) £ p},
p= const, § D A% = {z*| [z*]| = p}, (3) F1: Ap—A*p, Fy: A% —Ap, (4) |a1(0) By(0)] < 1 (Fy,a), 0 the
continuations of fi,'&’l, 2‘3\1 under (1)), (5) either y = fl(x) £ Ax or x = f,(y) = By (A,B real constants),
then problem P has a unique solution in (Ap, A*p)., (Received December 14, 1964.)

65T-125. J. H. AHLBERG, United Aircraft Corporation, East Hartford, Connecticut, E. N, NILSON,
Pratt and Whitney Aircraft, East Hartford, Connecticut, and J. L. WALSH, Harvard University,

Cambridge 38, Massachusetts, Generalized splines and the best approximation of linear functionals.

Let £071) pe absolutely continuous on [0,1], t@ € 12 0,1), <t =Zj<"f(1) @ (t)duj(t)
(m =n), Lt = a ™ + ...+ a;(x), each py € vé, each a (x) €C™(0,1), and a (x) # 0 on [0,1]. Let
A: 0= xn < < Xy = 1 and Bf = ZN Zni f(j) (x;) be given with each n; <7 and certain by, =0

10=xp <. <N = 2i=0 & j=0Pij i) be g 1< ij
prescribed. If Rf = Zf - Bf = 0 when Lf = 0, then Rf = féK (t)Lfdt where K (t) € L(0,1) and is
independent of f, If K € L (0,1) for B = 0, this is true for every B and fOK dt is minimized when
Bf = .gSA £ where SA £ exists for N sufficiently large as the unique generalized spline function
having 2n - 2 - n; continuous derivatives at Xis (Lf)(])(x )=0(G=n+ Djseeos 2n - 2; i=0,N),

2 2 1

D = s @) oy # 0, Hm_y y (LSp )( 173D x) = 1im, t—x,- (154 PP e oy
170, 1#N), LSy 9@ T xg) = 0 (v, = 0), and wsy 9@l Dy = 0 (b = 0). This extends
Schoenberg's results (1964) for polynomlal and trigonometric splines and allows additional functionals

important to numerical integration quadrature and interpolation (c.f. Sard. Linear approximation).
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i i = 3 1 @
For a suitable sequence of orthonormal splines {Si(x)}, Kg() = Zi=1Lsi(t)fOZj<nsi (t)dﬂj(t) and,
for 7 < m, KB(t) € LZ(O,I). Analogous results hold for multi-dimensional splines. (Received

December 8, 1964.)

65T-126. JACOB FELDMAN, University of California, Berkeley, California. Uniqueness of

extremal doubly stochastic measures.

Let A be Lebesgue measure on 1= [0,1]. A Borel probability measure i on I will be called
doubly stochastic if (A XI) = u(I X A) = A(A) for all Borel sets AC L J. Lindenstrauss has shown
that p is extreme in the set Z(\) of doubly stochastic measures if and only if the functions on I X I of
the form (x,y)—f(x) + g(y), where f,g are in _%c”l()\), form a dense set in -Cfl(ll). We show as a
consequence of this that if u, v are in Z(A), p extremal, and v<py, then v = u. Consequently, there
is at most one extreme point of (M) in any equivalence class under mutual absolute continuity,

(Received December 18, 1964.)

65T-127. CHIEN WENJEN, California State College at Long Beach, Long Beach 4, California,

Characterizations and representations of semi-normed algebras. I. Preliminary report,

Let A be a commutative complete semi-normed algebra with unity over complex numbers
and with a set 2" of semi-norms, (See Arens, Pacific J. Math, 2 (1952), 455-471,) Theorem 1. A is
equivalent to the algebra C(T,K), with compact-open topology, of all continuous complex-valued
functions on a locally compact completely regular space T if and only if the following condition is
satisfied: (I) For each V € %] there exists an element x € A such that V = sup {V; Vix) =1,V € 9/}
is a semi-norm belonging to 2. This is the second solution of the question raised by M. A, NaTmark
in his treatise Normed rings, on p. 237, (For the first solution, see Wenjen, Pacific J. Math., 8 (1958),
177-186.) Theorem 2. A satisfying the condition (I) is equivalent to C(T,K), with compact-open
topology, where T is a locally compact realcompact space if and only if every convex set F in A
containing 0 and absorbing bounded sets, contains a multiplicatively convex and idempotent subset
U such that 0 €U and \U CF with 0 < A <1 +h, A subset Gof A is said to be bounded if the set
{V(x); x € G} is bounded for each V € 2{ (See Michael, Mem. Amer. Math, Soc., no. 11 (1952), and
Nachbin, Proc. Nat., Acad. Sci. U.S.A. 40 (1954), 471-474.) (Received December 1, 1964.)

65T-128. P. E. CONNER and E, E. FLOYD, University of Virginia, Charlottesville, Virginia.

Fibring within an oriented cobordism class,

We show that if M*® is a closed oriented manifold with index 0, then modulo an element of
order 2 the oriented cobordism class [M4n] is represented by the total space of a differentiable bun-
dle over the 2-sphere with structure group U(l) and fibre a closed connected oriented manifold. It is

clear that if [M4n] can be so represented, then the index of M4n vanishes, (Received December 21,

1964.)
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65T-129, R. S. SPIRA, University of Tennessee, Knoxville, Tennessee, On the Riemann

hypothesis.

Let gN(s) = ZEL l[n-s + X(s)ns-l] be an approximation to the Riemann zeta function arising
from the approximate functional equation, gN(s) satisfies the same functional equation as the zeta
function. Let s = 0+ it. It is shown for N = 1 and 2 that for sufficiently large t all the complex
zeros of g\(s) lie on the line ¢ = 1/2. The case N =3 appears much more difficult. (Received

December 21, 1964.)

65T-130, C. P, WALKER and E, A, WALKER, New Mexico State University, University Park,

New Mexico. Endomorphism rings of generators,

Let U be a generator in the category _#pg of right R-modules, E = Homg (U,U), and
Tyt J[E —>ij A—A @ U, Itis known that TU induces an equivalence between ./lE /Ker TU and
M- Theorem. Let E be an injective envelope of E in _#,,. Then E ®g U is an injective envelope
of U in /R. Theorem. E is a self-injective ring if and only if U is an injective R-module. Let
I=Im(U @r HomE(U,E) —E:u® f—f(u)). Iis a two-sided ideal of E. Lemma. I2 =1 and if J is a
right ideal of E, JU = J if and only if I € J. Theorem. If A is a right E-module, A €Ker Ty if and
only if Al = 0. Theorem,. If U is projective in /R then I = {f € E|f(U) € a finitely generated sub-
module of U}. Theorem. If Uis a co-generator in /R thenl= (N {J1J is a right ideal of E and
HomE(E/J,E) =0 }, so that Ker TU , and hence the category IR’ is completely determined by the

ring E. There are genéralizations to Abelian categories with exact inductive limits and generators.

(Received November 24, 1964.)

65T-131., P, R. YOUNG, Reed College, Portland, Oregon. Diagonal cylindrifications and

linear orderings under one-one reducibility.

Let N be the set of nonnegative integers. For infinite A CN define $(A) (the diagonal

cylindrification of A) to be A XN U Ug):o({k} X{k +2,k+3, }) If Ais not immune, then Ais a
cylinder iff $(A) = AQff ®(A) is a cylinder. Let v be the order type of the rationals. Modifying

our construction of ® we obtain: Every nonrecursive m - 1 degree consists either of a single

1-1 degree or contains a sequence of sets which has, under =, order type v. Let Di be any of the

standard classes of r.e. sets listed in Abstract 63T-368 (these d%;[wa) 10 (1963), 586); <I>(Di) C D,
and this may be used to locate 1-1 orderings of r.,e. sets of order type v. Combining the above

methods with methods due to Dekker, we obtain: The m - 1 degree of every simple set contains a

sequence of simple sets which has, under LS order type (w* + w) * ». If M is hyperhypersimple,

®(M) is a nonhyperhypersimple, hypersimple set whose complement is not point-decomposable

(Abstract 612-19, these (’/\/otw&D 11 (1964), 355), (Received November 23, 1964.)

65T-132., WITHDRAWN
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65T-133, L. J. POZSGAY, Rockhurst High School, 9301 State Line Road, Kansas City,

Missouri, 64114, Godel's second theorem for elementary arithmetic.

Elementary arithmetic (EA) is a quantifier-free formal system which formalizes the element-
ary functions of Kalmar in a way similar to that in which primitive recursive arithmetic (PRA) for-
malizes the primitive recursive functions (see Abstract 578-5, these 017&’4:) 8 (1961), 140). Since
the elementary functions form a small subclass of the primitive recursive functions (see Grzegorczyk,

Some classes of recursive functions, Rozprawy Mat, 4 (1953)), EA may be regarded as a weak sub-

system of PRA, Formalization of intuitive results of Grzegorczyk provides formal counterparts of
theorems of number theory up to and including the prime decomposition theorem. By means of a
special arithmetization technique which assigns to each functor, term, formula, and proof of EA a
natural number which in its prime decomposition mirrors the tree structure of the given object,
basic metamathematical facts about EA are rendered expressible as formal theorems of EA,

Theorem. The formula ~PRF(0 = 17,x) — which says intuitively that x is not the number of a proof

of 0 = 1 — is valid but unprovable in EA, (Received December 23, 1964.)

65T-134, W, B, ARVESON, 380 No, Madison, Apartment 7, Pasadena, California 91106,

Analyticity in operator algebras. Preliminary report.

The author's intent is to exploit the attitudes and ideas of function theory in the study of certain
algebras of operators on Hilbert space. In the terminology of the text of Dixmier, let ® be a positive
normal mapping of the von Neumann algebra 9 into itself such that $2® = ®, and ®(H) = 0 implies
H = 0, for every positive H € $B. A subalgebra A of B is called superdiagonal (with respect to ®)
if ¥ + Y* contains a weakly dense * -subalgebra of B, ®(AB) = &(A)®(B) for all A,B € ¥,

H(U) € ANUA*, and (A N 2[*)2 has trivial nullspace. The main result is this, Let ¥ be a maximal
(by Zorn) superdiagonal subalgebra of ¥B, and suppose there is a distinguished faithful normal finite
trace $on B such that ¢ o P = ¢, Then every regular operator X in B admits a factorization X = UA,
where U is a unitary operator in ¥ and A €A NA~ ! It follows that ¥ is logmodular in the sense
that every self adjoint-element of B has the form log |A], with A € A N 21-1. Analogs of Jensen's
inequality, Jensen's formula, and Szegd's theorem (for analytic functions in the unit disc) are cast in
this setting. Utilizing the factorization theorem, the author shows that these three propositions are

equivalent, (Received November 24, 1964.)

65T-135, CORA SADOSKY, University of Chicago, Chicago, Illinois 60637. On class

preservation by parabolic singular integral operators.

1/2m

Consider an f(x,t) er? (E, X(0,00)), 1 s p o0, Write [x,t]= (leZm + tZ) , m positive

integer. We say that f € Tg(xo,to), u Z - (n + m)/mp if there exists a polynomial P (x(,ty) =

_ a. _ ﬁ n-m - _
Z|a|+mﬁ<muaa6(x xo) (t-t)" (P f[x-xo,t-to]éplf(x’t) P(x - xq,
t - to)lpdxdt)l/p =< Apmu, 0 < p< oo, This is a Banach space with the norm TE(XO'to;f) =

0 if u < 0) such that (p
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], + inf A + a (see A, P, Calderdn and A, Zygmund, Local properties of solutions
P af

of elliptic partial differential equations, Studia Math. 20 (1961), 171-225), Let T(x,t)

=lim f[g{-y,t-s] >€k(x -y, t- s)(y,s)dyds = lim Eﬁoff: (x,t), with the limit taken in LF’(E11 X (0,00)),

be the parabolic singular integral, where (i) fEnk(x,l)dx = 0; (ii) k(Ax, N@e) = A7 Pg(x,t), A >0.
Theorem: If |(6/3x)a(8/6t)6k(x,t)| < M[x’t]-n-m-lal-mﬁ, 0 £Ja|+mB Smu+lifu >0,

lal + mB =0 if u 0 and if £ € T5(x,t;), then (I) If mu # 0,1,2,..., then £ ETE(XO, ) and Tg(xo,to;?)
=C TE(XO’tO;f); (II) If mu = 1,2,..., then the result (I) holds with TE(XO’tO;f) = CpukTﬁ(xo,to;f) +CM

=~ Tupk
provided that f(x,t)[x - xg, t - to] " " " €L(E, X (0,00)); (III) If mu = 0, let £x(x,t) = sup ¢ (x,t)

~

~ p ! Y . T
and suppose that f*(XO’tO) < 00, then the result (I) holds with To(xo,to,f) = CkaO(xo,tO,f) + Cf*(xo,to).

(Received December 24, 1964,)

65T-136. R. T. ROCKAFELLAR, Computation Center, The University of Texas, Austin, Texas

78712, Minimax theorems and conjugate saddle-functions.

Define a saddle on Rn-l X rR" to be a triple {K,A,Bf, where AC Rm and B S R" are nonempty
convex sets and K(x,y) is a real function on A X B, concave in x and convex in y. As in Fenchel's
theory of conjugate convex functions, a regularizing procedure turns each saddle into a '"closed'® one,
unique up to a mild equivalence: {K',A',B'} ~{K,A,B} when A' = A, B' = B, and K'(x,y) = K(x,y)
unless x ¢ ri Aandy sE ri B (ri = rel. interior). Given a closed {K,A,B }, define L j and Lj on
R™ xR" by Ll(u,v) = inf , supg {ux + vy - K(x,y)} and L,(u,v) = supginf,. Theorem: The set of (u,v),
where L, and L, are both finite, is of form C X D, and {LI,C,D} and {LZ,C,D} are equivalent closed
saddles depending only on the class of {K,A,B } Thus for each equivalence class of closed saddles

on R™ x R™ there is a conjugate class., Theorem: The conjugate of the conjugate class is the original

class., This paper will appear shortly in Math. Scand. (Received November 30, 1964.)

65T-137. TILLA KLOTZ, Courant Institute of Mathematical Sciences, New York University,

4 Washington Place, New York, New York., On complete surfaces in 3~-space with constant nonzero

mean curvature,

Theorem, If S CE3 is complete, with H = ¢ # 0 and K = 0, then S is a full right circular

cylinder. Assume (with no loss) that H = 1/2. Then the proof involves choosing x, y locally so that
1= )\(dx2 + dyz) and II = de2 + (L-l)dyz, where L is a function on S and A= 2L-1. Since K =0,

log A =0 is subharmonic on S. But I/\ is a flat complete metric on S, giving S a parabolic universal
covering surface. Thus A is constant, implying the theorem. Similar reasoning yields the following

related result, Theorem, IfS C E3 is complete with H = ¢ # 0 and K 2 0 bounded away from cZ

then S is a full right circular cylinder. (Received January 4, 1965.)

65T-138. L. R. RUBEL, University of Illinois, Urbana, Illinois and A, L., SHIELDS, University

of Michigan, Ann Arbor, Michigan. The bounded holomorphic functions in the strict topology.

Let B denote t‘l.le bounded analytic functions in the unit disc in the topology given by the family
of seminorms: [[fll = supl|f(z)k(z)|, where k(z) is any non-negative continuous function in the closed

disc that vanishes on the boundary. R. C. Buck studied B as a topological algebra (Seminars on
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analytic functions, Princeton, 1957). We show that every closed ideal is principal, that a principal
ideal is closed if and only if the generating function is an inner function multiplied by a unit, and that
a principal ideal is dense if and only if the generating function is an outer function. This leads to an
extension of Beurling's theorem on invariant subspaces to any topological vector space of analytic
functions in the disc that satisfies certain axioms. Buck has shown that the closed maximal ideals
of B correspond to points in the open disc, We extend this result to any region whose boundary is the
union of nondegenerate continua, Rudin has shown (Bull. Amer. Math, Soc 70 (1964), 321-324) that
this result need not be true when the boundary contains nowhere dense perfect sets (we assume that
none of the boundary points represent removable singularities). Finally, for general regions we
identify the conjugate space of the bounded analytic functions in the strict topology and we show that
in the norm topology the bounded analytic functions are always a conjugate Banach space. (Received

November 24, 1964.)

65T-139., JACK SILVER, University of California at Berkeley, 869 International House,

Berkeley 4, California, Second separation property for existential second-order classes.

All relational structures are assumed to be of a fixed similarity type, having at least two

unary relations., A class K of relational structures is said to be a Vi-class (an existential second-

order class) if it is the class of models of some second-order sentence in prenex form whose only

. . Sois 1
second-order quantifiers are existential; the definition of a /\l-class (a universal second-order

class) is analogous. Theorem. The second separation property fails for Vi-classes, i.e, there
are V%-classes K, L, such that for no Vi—classes K',L', where K' U L' contains all structures of
the similarity type, do we have K' N\ (K ~L) =0 and L' N (L ~K) = 0. The proof uses Corollary 4.7

of Vaught, Proceedings of the International Symposium on the Theory of Models (forthcoming).

Corollary, The reduction property fails for /\i—classes. This answers a question of Addison in the
Proceedings of the International Congress of Logic, Methodology, and Philosophy of Science (at Stan-
ford, 1960). (Received January 5, 1965.)

65T~140, C. J. R. BORGES, University of Nevada, Reno, Nevada 89507, On function spaces

of finite-dimensional compact Hausdorff spaces.

A. H. Stone [Proc. Amer. Math, Soc. 14 (1963), 81-83] asked whether (Yl, co. topology) is
normal whenever I is the closed unit interval and Y is a finite-dimensional (in the covering sense)
compact Hausdorff space. We will answer this question negatively, as follows: Theorem 1. There
exists a 2-dimensional (in the covering sense) compact Hausdorff space Y such that (YI, co. topology)

is not a normal space. (Received January 6, 1965.)

65T-141. R. D. ADAMS, University of Kansas, Lawrence, Kansas. A remark on coercive

ogerators.

A self adjoint operator H on the Hilbert space & is coercive if there is a completely continu-
ous symmetric operator By and a constant ¢, such that cjH + By 2 L, We prove the simple but

interesting Theorem. Suppose H is coercive and B 2 0 is completely continuous. Then there are
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constants ¢ and ¢y such that ¢;H + ¢pB 2 I if and only if there is a constant ¢ > 0 such that

(Hx,x) 2 c||x||2 for all x € N(B) = {xle 0 } (Received January 6, 1965.)

n

65T-142, J. L. GRIFFITH, University of Kansas, Lawrence, Kansas, A formula connected

with Hankel transforms,

Suppose that the Hankel transform is defined as in Sneddon, Fourier transforms, Write this

2
as G(y) = T(f(x)). It is easy to find a function the transform of which is - y G(y). The author shows
that, by using two different fractional derivatives, a formula involving real variables only may be

obtained for a function whose transform is yznG(y) for alln >0. (Received November 27, 1964.)

65T-143, E. P. SPECKER, Eidg. Technische Hochschule, Zurich, Switzerland and LOUIS
HODES, IBM, Research Division, Thomas J. Watson Research Center, P.O. Box 218, Yorktown

Heights, New York 10598, Elimination of quantifiers and the length of formulae.

Let T be one of the following theories: (1) the theory of identity on an infinite set, (2) the
theory of densely ordered sets, (3) the theory of ordered dense abelian groups. It is known.that
elimination of quantifiers holds in T, i.e, for every open formula @ in the free variables
X= (xl,...,xk), ¥ = (yl,...,yn) and every prefix Q = Ql"'Qk there exists an open formula ¥iny such
that (QX)¢ is equivalent to ¥ in T. Let the length of a formula be the number of symbols providing
in (3) that the length of the expression nx (x +... + X, n times) be proportional to logn. Theorem.
There exist constants Ck (k = 1,2,...) such that, for every open formula ¢ in X, 701’ length t and for
K+1 o uch that (Qx)¢ is

every k-place prefix Q, there exists an open formula V¥ of length less than cjt

equivalent to Yin T. (Received January 7, 1965.)

65T-144. R. M. REDHEFFER, University of California, Los Angeles, California 90024.

Recurrent inequalities.

Letf, = fk(al,az,...,ak) and g = gk(a l’aZ""'ak) be real-valued functions defined for a; € D,
where each D; is a given set. The inequality p.lfl + oty ot “nfn sg;tg tot g, is recurrent
if sup [ufy - g ]= FyWf, | for k Z 1, under the convention that fy = 1. The sup is over aj €Dy. By
induction the recurrent inequality holds for all a; € D, if and only if ) = F;{l(ék) = Oy 4 for some
sequence {5k} with 61 =0, 6n+1 = 0. This parametric solution gives an extremely simple proof of
the inequalities of Carleman-Pdlya-Kaluza-Szegd, and Hardy-Knopp. The forms obtained are both
more general and sharper than those in the literature, Elementary inequalities are not used; on the
contrary, the generalization of Carleman's theorem contains the inequality G = A, and the generaliza-
tion of Hardy-Knopp's theorem contains the HSlder inequality, About a dozen new inequalities,
apparently unrelated to those cited above, also follow from the general theorem. (Received January 7,

1965.)

65T-145. RICHARD BALSAM, University of California, Los Angeles, California 90024.

Normal extensions of formally normal ordinary differential operators,

Let Ly = poy" + ply' +D,Y, ByoPy» and P, € c®(a,b). Assume LTL = LLY and let N be the
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minimal formally normal operator in .sz(a,b), induced by L. Theorem. N has a normal extension
N1 in Yz(a,b) if and only if L = cO(Ls)2 + clL_s +cy for some LS = L; (CO’CI’ and c, constants any
of which may be 0),and N1 = cOAZ +cjA + c I for some A = A* 28, S being the minimal symmetric
operator in f/z(a,b) induced by Lg. It is also shown, that constant coefficient ordinary linear differ-
ential operators with suitable boundary conditions provide examples of: (1) A formally normal oper-
ator N in Hilbert space ¥, such that N has no normal extension in 9 or in any larger space. N may
even be chosen so that I[N*) = D(N*). (2) A formally normal N in 9, with M # -9?73-, such that N
does possess a normal extension in . (Notation same as Biriuk and Coddington, J. Math. Mech, 13

(1964), 617-638,) (Received January 7, 1965.)

65T-146. E. B, DAVIS, Stanford University, Box 2966, Stanford, California 94305. On a

representation of solutions of linear partial differential equations.

The Bergman integral operator C(f) transforms analytic functions £(Z) of a complex variable
Z into solutions of L(®) = ¢zz* + Ag, + A¢,,+ C =0, where z = x + iy, z* = x - iy (see Bergman,

Integral operators in the theory of linear partial differential equations, Ergebnisse der Mathematik

und ihrer Grenzgebiete, Vol. 23, p. 10, Springer, Berlin, 1961). For x and y real, ¢ is generally

complex. One can verify that if, for k = 0,1,Z,..., &, = Re(C(z")) and ¢, = Im(C(z")), and if

k+1
A # 0, ¢ can be expanded as Z;:O(ajd)jj + iaj¢j+J), where J = (- 1)j and the ajare real constants.
If for some r, 0 < r < 1, ¢ is a real solution of L(¢$) = 0 in |z| < r which has there a representation
Zjaj(bj = Re(Z(Jajqu + iaj¢j+J)), where J = (- 1)}, and if {bg:by = azk +iazks1s k=0,1,2,...} is a
sequence of bounded variation which tends to zero, then the series Zjajd)j converges absolutely in

every compact subset of {z: |z] =1, z# 1}. (Received January 7, 1965.)

65T-147. R. M. BLUMENTHAL, JORAM LINDENSTRAUSS and R. R. PHELPS, University of

Washington, Seattle, Washington. Extreme operators into spaces of continuous functions.

Let X,Y be compact Hausdorff spaces, and C(X), C(Y) the spaces of real-valued continuous
functions on X, Y, respectively, with the supremum norm. If ¢: Y —X is continuous and A € C(Y),
|A(y)| = 1 for all y, then it is easily verified that the operator T defined by (*) (Tf)(y) = Ay){(dy) is
an extreme point of the unit ball B of the space of all bounded operators from C(X) to C(Y), with
operator norm, Theorem. If X is metrizable, then every extreme point T of B is of the form (*).
The proof depends on one of E, Michael's selection theorems, Similar questions are considered for

operators from an arbitrary Banach space into C(Y). (Received November 30, 1964,)

65T-148. J. A. SCHAFER, University of Chicago, Chicago, Illinois. Homology ring of a

finitely generated abelian group.

This note presents by means of generators and relations a complete and explicit description
of the homology ring of a finitely generated abelian group in terms of the Betti numbers and in-
variant factors of the group. The indecomposable generators of positive degree in the homology ring
of = Zhl D ... @Zhn where h |....,|h; are in a one-to-one correspondence with points of (zhHt - [o].
More explicitly, the homology ring is generated by the unit class and all symbols {(a) where

a= (a 1,...,0,11) is in (ZH)? - [0] and the degree of {(a).is equal to Z(Zal) - 1, Moreover, if we define

243



la| = k if @ 7 0 and ay= 0 for all j >k, then hlal ¢(a) = 0. This is the only additive relation. The
multiplicative relations are more complicated but still basically simple. This description is accom-
plished by means of the differential graded algebra resolution of certain Noetherian rings as developed
by Tate [Illinois J. Math, 1 (1957), 14-27]. Also used extensively is the notion of cross caps of cycles
[Eilenberg and Mac Lane, Ann. of Math, (2) 60 (1954), 49-139]. Relations are obtained for cross caps
when all complexes involved are differential graded rings. These relations lead directly to the

relations among generators in the homology ring itself, (Received November 23, 1964.)

65T-149, T. J. SUFFRIDGE, University of Kansas, Lawrence, Kansas 66045. Convolutions of

convex functions. Preliminary report,

Let £(z) = Z?anzn be regular for |z| < 1. We say f is convex if f(z) maps |z| < 1 one-to-one
onto a convex domain. Also, f is called close-to-convex if there exists g(z) convex such that
Re[f'(z)/g'(z)] Z0 for |z| < 1. In this paper the following theorems are proved. Theorem 1. Suppose
h(t) is periodic with period 27 and suppose h(t) is nondecreasing for ty < t < t; and h(t) is nonincreas-
ing for t; < t <ty + 27, Further, suppose f(z) is convex. Then L;f(ze_it)h(t)dt is close-to-convex,
Theorem 2, Let f(z) = Z?oanzn and g(z) = chao bnzn be convex, Then F(z) = Z‘l’o a\ﬂbnzn is close-to-

convex. (Received November 27, 1964.)

65T-150, R, E. PEINADO, University of lowa, Iowa City, lowa 52240, On finite rings.

Preliminary report.

Let n be a non-negative integer, n = Hpiei, i=1,...,r, p aprime, € 2 0, an integer. 7(n) is
the number of positive integer divisors of n. ¢(n) the number of positive integers less than n and
relatively prime to n, Let Z, be the ring of integers modulo n. An element e in Z is idempotent if
and only if e = ap or e = bq where n = pq, with (p,q) = 1 and 1 = ap + bq. There are 2t idempotent

elements in Zn. An element b in Z is nilpotent if and only if b = Hpgi, i=1,...,1, t >0, There are

ts - s
Hpil 1, i= l,..,r, nilpotent elements in Z,. Theorem 1. There are 7(n) nonisomorphic finite rings

R with n elements, whose additive structure is a cyclic group of order n. Let a be the generator of

(R, + ), then the structure of R is determined by the value assigned to az. Let Rp be the ring
pr ERg € %’p, the

isomorphism is given by a— xa where (x,n) = 1. Let (@p) be the number of elements in the isomor-

where aZ = pa, and let ‘%p be the isomorphism class of rings isomorphic to R

phism class ‘@p' Then n( 9?1) = ¢(n), 7 @0) = 1 and, if n is an even integer, n(_@n/z) = 1. Using the
above-mentioned result on idempotent and nilpotent elements in Z,, the idempotent and nilpotent
elements of R can be determined, Using the fundamental theorem of finite abelian groups, arbitrary

finite rings of order n can be constructed. Theorem 2. For n= Hpiei, i= 1,...,r, there are at least

T(n) = H(pi + 1), i= 1,..,r, nonisomorphic rings of order n, having a fixed abelian group. (Received

December 14, 1964.)

65T-151, H, J. KEISLER, University of Wisconsin, Madison, Wisconsin 53706, Extending

models of set theory, II. Preliminary report.

Let Z be Zermelo-Fraenkel set theory with the axiom of choice. If E is a binary relation,

letxg = y:yEx . Theorem 1. Suppose (A,E) is a countable model of Z and x is an infinite
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regular cardinal in (A,E). Then there exists an elementary extension (B,F) of (A,E) (in symbols,
(B,F) > (A,E )) such that xp has power R,, but yp = yg for all yEx. Theorem 2. Assume there
are Rl constructible sets of integers. Then for every countable well-founded model (A,E) of Z
there exists (B,F) > (A,E) such that wis standard in (B,F) but (B,F) is not well-founded.
Theorem 3. Suppose {A,E) is a natural model of Z, (B,F) > (AE), and wp = ., Then xg = x

for every x € A of nonmeasurable power, Theorem 4. Let x,y by two infinite cardinals of unequal
confinalities in the sense of a model (A,E> of Z, Let a.B be infinite regular cardinals such that
max(a,3) Z power of A, Then there exists (B,F) > (A,E) such that the sets xg, yg have confinali-
ties a, B relative to the orderings induced by F. Note: In Theorems 1,2,4, we may make B =

U {xF :x € A}. We use the results of our abstract Extending models of set theory, to appear in

J. Symbolic Logic. (Received January 11, 1965.)

65T-152, WITHDRAWN

65T-153, C. W, LEININGER, Arlington State College, Arlington, Texas 76010. A note on the

Hausdorff moment problem.

The solution of the Hausdorff moment problem given by J. H. Wells (Concerning the Hausdorff

inclusion problem, Duke Math. J. 26 (1959), 629-645) is extended to include Riemann-integrable mass
. . n-

functions, If {dn} is a number sequence, let A»np = Cn,pA pdp, n2p,p=0,1,2,.... Theorem. If {dn}
is a number sequence, the following two statements are equivalent: (i) There is a function g Riemann-
integrable on [0,1] such that d;, = 1]1“c1g, n=0,1,2,..; (ii) (a) there is a number M such that

k )
lzp=OAnpl <M,0 =k =n,n=0,1,2,..., and (b) if € >0 and 0 < § <1, there is a finite collection C
of nonoverlapping subsegments (u,v) of the segment (0,1) such that ZC(V -u) >1-§ and if
u <y <z <v, then there is a positive integer N such that if n > N, Izny<p§nzAnp + Zny§p<nzAnpl
< €. (Received January 13, 1965.)

65T-154, M. S. ROBERTSON, Rutgers, The State University, New Brunswick, New Jersey.

Radii of star-likeness and close-to-convexity.

Let Sa denote the class of spiral-like univalent functions f(z), regular in E {z: jz] < 1} and
normalized so that £(0) = 0, f'(0) = 1, with the property that in E,_@{eiu(zf'(z)/f(z))}é 0 for some
real q, [a| = 7/2. The radius oy of star-likeness for the class S  is defined as Py = lim inffESa P,
where f(z) € S, is star-like and univalent for [z| < Py(f) and in no larger circle. If f(z) € Sy itis
shown that, for Jz|=1r < 1, _@{zf'(z)/f(z)}; (1-2rcosa+t % cos 2a)/(1 - rZ) and that p =
[Isin a| + cosa]™! = 2712 20,707 ..., la} <m/2, Similarly, every function F(z), analytic and close-
to-convex in E relative to a non-normalized convex function ¢(z), where ¢'(0) = eia, la] <m/2, is
close-to-convex in |z| < P, relative to the normalized convex function e—1°¢(z). These results are

all sharp. (Received January 14, 1965.)
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65T-155. SEYMOUR GINSBURG, System Development Corporation, 2500 Colorado, Santa
Monica, California and SHEILA GREIBACH, Harvard University, Cambridge, Massachusetts,

Deterministic context-free languages, I. Preliminary report,

(K, 2,T,8,Z(,q,F) is a pushdown automaton (pda) if K, Z, T are finite sets; 0is a mapping

from K X (£ Ue) X T'to the finite subsets of K X I'*; Z_ is in T} qq in K; and F C K. Let + be the

following relation on K X =* X I'*, For xin 2 U, leto(p,xw,az) - (q,w,aY) if 8(p,x,Z) contains (q,7Y).
Let H* be the transitive extension of . A pda is deterministic if for each (q,Z) in K X T, (a) either
8(q,2,Z) contains exactly one element for all a in £ and §(q,€,Z) = @, or 0(q, €,Z) contains exactly one
element and 0(q,a,Z) = ¢ for all a in Z; (b) if 6(q,a,Zg) # b, a in T U, then 6(q,a,Zg) = (p,Zq,W) for
some (p,w) in K X A*, Theorem. For M a deterministic pda, let T(M) = {w](qo,w,ZD) (@ 6ZyY)s
qin F } Then T(M) and Z* - T(M) are unambiguous context-free languages. (T(M) is called a

deterministic language.) (Received January 14, 1965.)

65T-156, D, T. HAIMO, 77 Snake Hill Road, Belmont, Massachusetts., Series expansions for

functions with the Huygens property.

H* denotes the C? class of functions u(x,t) which, for a < t< b, satisfy the equation
A u(x,t) = (9/3t)u(x,t), where A f(x)=f"(x) + (2v/x)f'(x), and which are such that u(x,t) =
fgoc}(x,y;t - tu(y,t")du(y), du(x) = ZI/Z_V[I‘(V+ 1/2)]- lxzudx, for all t,t', a <t'< t < b,
the integral converging absolutely, where G(x,y;t) = (1/2t)y+l/zeXP [- (XZ + YZ)/‘H]](XY/ZQ: F(z) =
ZD-I/ZI‘(V +1/2)I,.1/2(2), v a fixed positive number, Let Pp,v(x,t) =
X2 o2%%C, ([T(r+ 1/2 + m/T(r+ 1/2 + 1 - O and Wy @00 = Gxit)Py, /8, - 1/0), where
G(x;t) = G(x,0;t). Theorem. A necessary and sufficient condition that u(x,t) = Zﬁ?__oanPn’u(x,t), the
series converging for |t| < o, is that u(x,t) € H* there, The coefficients a, have either
of the determinations a = u(zn)(0,0)/(Zn)l, or ap =k fgou(y, - t)Wn,,,(y,t)dl-t(y), where k, =
T(v+ l/2)/24nn.' I'(v + 1/2 + n), Theorem. If u(x,t)= ZﬁioanPnyy(x,t), the series converging for
[t| < o, then a, = (- l)nkn fgo u(ix,t)Wn’v(x,t)du(x), Theorem. A necessary and sufficient condition
that u(x,t) = Ezobnwn’y(x,t), the series converging for t > 0 20, is that u(x,t) € H* there and that
fgo [ugx,t) lexz/Stdu(x) < 0,06 =t < o. The coefficients b, have the determination b =

k, fgou(y,t)Pn,y(y, - t)du(y). (Received January 14, 1965.)

65T-157. D. J. RODABAUGH, Vanderbilt University, Box 1631, Station B, Nashville, Tennessee,

On the Wedderburn principal theorem for nearly (1,1) algebras., Preliminary report.

An algebra A is said to be nearly (1,1) if (x,y,x) = (x,X,y) and (x,x,x) = 0. It is proved that,
if A - N is a simple associative algebra over an algebraically closed field, then A =S + N where
S =~ A - N, A consequence of this is that a (1,1) algebra over an algebraically closed field has a
Wedderburn decomposition. The principal theorem for an arbitrary nearly (1,1) algebra over an
algebraically closed field is reduced to the case where A has a unity element and A - N is simple,
If A - N is a Cayley-Dickson algebra with divisors of zero, a subalgebra A' of A can be constructed
where A' = M, + wM, + M for M a subideal of N, It is further proved that M _C_A'll(ell) + AYq(ep2)
and M2 = 0. (Received January 14, 1965.)
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ERRATA
Volume 11

K. D, MAGILL, JR., Some homomorphism theorems for a class of semigroups. Page 662,
Abstract 615-2.

At the end of the Abstract, after the word "isomorphism', insert the phrase "if Y has
more than one point'".

E. J. BELTRAMI and M. R. WOHLERS, On a converse to a theorem of Fatou, Page 663,
Abstract 615-4.

Line 3, "Df = (1/#i)f *»pv(1/w)" should read "Df = (1/7i)f » Dpv(1/w)'",

B. S. RANDOL, A number-theoretic estimate. Page 768, Abstract 64T-497.
n/2k

The estimate in the last line should read "Ny, (x) = Vx + O(xp), where P =

n@ - 1)k - 1)(4nk? - 2nk + 2k)”1n,

(Note: In the definition of rkn(m) (line 1), we distinguish between sums in which the summands occur
in different order.)

Volume 12

J. W. MOELLER, On the extrapolation of lacunary Fourier series. Page 89, Abstract

619-112.
Line For Substitute
1 close subspace closed subspace
uAx iAx
2 " hea 1M hea
4 bouned bounded

JOHN de PILLIS, A curious result in linear algebra, Page 115, Abstract 619-194.

Substitute the following for the text of the abstract:

Let A be the algebra of n Xn matrices and let B represent the algebra of m X m matrices
over the complex field, £(U,B) will denote the algebra of linear operators from Ato B, and K
denotes the cone of operators in £( U, B) that preserve positive semi-definite matrices (i.e. T eR
if and only if T(A) is positive semi-definite in 8B whenever A is positive semi-definite in %),
Theorem. Any ogerator U € 2(¥U,VB) can be written U = (T, - T,) + i(T3 - Ty) where Ty € 8,
k=1,2,3,4, and i" = - 1,
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Academic Press

in the forefront of scientific publishing

NEW TITLES

MATHEMATICAL THEORY OF PROBABILITY AND STATISTICS
by Richard von Mises
edited and complemented by Hilda Geiringer
« presents a unified mathematical theory of the basic elements of probability and statistics intended for
the mathematician as well as for the scientist
« written in an elementary and lucid style as an advanced textbook for a two-semester course

« includes chapters on Bayes’ method and the general problem of inference, von Mises’ far-reaching
Theory of Statistical Functions, and the constructive frequency theory of verifiable events

CONTENTS: Fundamentals. (Appendix One: The Consistency of the Notion of the Collective. Wald’s
Results. Appendix Two: Measure-Theoretical Approach Versus Frequency Approach.) General Label
Space. (Appendix Three: Tornier’s Frequency Theory.) Basic Properties of Distributions. Examples of
Combined Operations. Summation of Chance Variables, Characteristic Function. Asymptotic Distribu-
tion of the Sum of Chance Variables. (Appendix Four: Remarks on Additive Time-Dependent Stochastic
Processes.) Probability Inference, Bayes’ Method. More on Distributions. Analysis of Statistical Data.
Problem of Inference. Multivariate Statistics, Correlation. Introduction to the Theory of Statistical
Functions. Selected Reference Books. Tables. Index.

(V830) 1964, 694 pp., $22.00

COMPLETE IN TWO VOLUMES

MARKOV PROCESSES
by E. B. Dynkin
Translated from the Russian by Jaap Fabius, Vida L. Greenberg, Ashok Maitra and Gian Domenico Majone.
A Springer-Verlag title published in the U.S.A. and Canada by Academic Press, at identical list price.
This systematic exposition of the modern theory of Markov processes accents new relationships with
potential theory, as well as fresh concepts demonstrating the increased importance and value of Markov
theory. The appendix, containing information for understanding the text material, includes results of
measure theory, probability theory, and the theory of differential equations.
CONTENTS OF VOLUME 1: Introduction. Contraction Semigroups of Linear Operators on Banach Spaces.
Infinitesimal Operators of Transition Functions. Markov Processes. First Entrance and Exit Times and
the Intrinsic Topology in the State Space. Characteristic Operators of Markov Processes. Differential
Generators of Diffusion Processes. Functionals of Markov Processes. Stochastic Integrals. Non-negative
Additive Functionals of a Wiener Process. Transition Functions, Corresponding to Almost Multiplicative
1I-:unctionals. Transformations of Markov Processes. Stochastic Integral Equations and Diffusion

rocesses.

CONTENTS OF VOLUME 2: Excessive, Superharmonic and Harmonic Functions. Harmonic and Super-
harmonic Functions. The Multi-Dimensional Wiener Process and Its Transformations. Continuous
Strong Markov Processes on a Closed Interval. Continuous Strong Markov Processes on an Open
Interval. Construction of One-Dimensional Continuous Strong Markov Processes. Appendix. Index.

(D961) Volume 1, February 1965, 378 pp.
(D962) Volume 2, February 1965, 282 pp.

PRICE FOR THE TWO-VOLUME SET: $24.00

FUNCTIONAL ANALYSIS
by Késaku Yosida

A Springer-Verlag title published in the U.S.A. and Canada by Academic Press, at identical list price.

Covers the theory of Banach and Hilbert spaces, as well as the theory of generalized functions. Of
interest to graduate students as well as mathematicians. The book opens with explanations of the
prerequisite ideas and theorems concerning Sets, Topological Spaces, Measure Spaces, and Linear Spaces.
CONTENTS: Preliminaries. Semi-Norms. Applications of the Baire-Hausdorff Theorem. The Orthogonal
Projection and F. Riesz’ Representation Theorem. Hahn-Banach Theorems. Strong Convergence and
Weak Convergence. Fourier Transform and Differential Equations. Dual Operators. Resolvent and
Spectrum. Analytical Theory of Semi-Groups. Compact Operators. Normed Rings and Spectral
Representation. Other Representation Theorems in Linear Spaces. Ergodic Theory and Diffusion
Theory. The Integration of the Equation of Evolution. Bibliography. Index.

(Y320) Early 1965, about 370 pp., in preparation

Academic Press  new YORK AND LONDON « 111 FIFTH AVENUE. NEW YORK. N Y 10003+ BERKELEY SQUARE HOUSE. LONDON W1 « PHONE 212-OR 7-6713
MATHEMATICS o PHYSICS o CHEMISTRY e BIOLOGICAL SCIENCES o MEDICAL RESEARCH e SPACE SCIENCES e ENGINEERING e PSYCHOLOGY
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FREE

OR

... TO DEMONSTRATE
THE ADVANTAGES OF MEMBERSHIP IN

The Library of Science

Begin with One of These

8 Fine Selections

NUMBER THEORY AND ITS
HISTORY, By Oystein Ore.
The fascinating domain of
number theory, brilliantly
demonstrated and delight-
fully recounted in this still
unmatched volume by Pro-
fessor Ore. List Price $7.50

Member’s Price $5.95

STATISTICS: A NEW AP-
PROACH, by Wallis ¢
Roberts., The most highly
regarded book on the
subject — a comprehensive
exposition of statistical
reasoning and the methods
of statistics. List Price $7.00

Member’s Price $5.95

INTUITIVE CONCEPTS
IN ELEMENTARY TO-
POLOGY/EXPERI-
MENTS IN TOPOLOGY.
A dual selection. Two
superb books—by B. H.
Arnold and Stephen
Barr—on fundamental
concepts and proofs of
topology.
List Price $13.50
Member’s Price $7.95

PROBABILITY THEORY &
ITS APPLICATIONS, by Wil-
liam Feller. “A rigorous
and unified account in the
light of modern investiga-
tions.”” W. M. Hirsh.
List Price $7.75
Member’s Price $6.95

MATHEMATICS FOR THE
PHYSICAL SCIENCES, by
Herbert Wilf. Analyzes 7
major mathematical dis-
ciplines bearing upon the
physical sciences. Lucid
discussions of polynomial
calculus, asymptotic ex-
pansions, etc.
List Price $7.95
Member’s Price $5.95

MATHEMATICS: THE MAN-
MADE UNIVERSE, by Sher-
man Stein. Delightfully
clear introduction to the
essence and spirit of mod-
ern mathematics, illus-
trated with ingenious prob-
lems. List Price $6.50

Member’s Price $5.50

MATHEMATICS AND PLAU-
SIBLE REASONING, by
George Polya. Two vols.
Induction and Analogy in
Mathematics and Patterns
of Plausible Inference.
Two books count as one
Selection.) List Price $9.00
Member’s Price $6.50

NEW MATHEMATICAL LI-
BRARY. Authoritative ser-
ies of five paperbacks:
What is Calculus?, Num-
bers: Rational and Irra-
tional, Uses of Infinity,
Lore of Large Numbers,
An Introduction to In-
equalities. List Price $9.75

Member’s Price $6.95
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This Mathematics Library
This Complete Physics Reference

THE WORLD OF MATHEMATICS
Four boxed volumes providing a
chronicle of mathematical thought
over the centuries. 2560 pp. 500
illus. 113 distinguished authors.

List Price $25.00

HANDBOOK OF PHYSICS
Most comprehensive single volume
on physics. Sections by 89 special-
ists. Covers all areas: mechanics,
optics, nuclear physics, etc. 784
charts, diagrams, tables.

List Price $25.00

HIS TRIAL OFFER dramatizes at least two

reasons why more than 60,000 engineers, sci-
entists, and executives have joined The Library
of Science:

(1) Your choice of either Introductory Gift
demonstrates the calibre of books and the savings
(over 40% ) you enjoy; and (2) Selections listed
demonstrate the broad program which, from hun-
dreds of titles published monthly, offers the most
valuable for your consideration.

Members receive a monthly Newsletter con-
taining authoritative reviews of significant new
works. You need NOT take a book each month
... only three more Selections during the coming
year, at Members’ Prices. You receive a Bonus
Bdok after every fourth Selection.

Mail coupon now, indicating your choice of Gift
and first Selection. Examine the books for 10
days. Then, either return them and trial member-
ship will be canceled ... or pay only the Mem-
bers’ Price for your first Selection, and accept as
few as three more during the next 12 months.

Coupon Brings Introductory Gift FREE

THE LIBRARY .OF SCIENCE 2NM
59 Fourth Avenue, New York 10003

Enroll me as a member and send the Introductory
Gift and first Selection indicated below. I may
return both books in 10 days and owe nothing.
Otherwise, bill me only for my first Selection at
reduced Members’ Price plus postage. As a mem-
ber I need take as few as 3 more Selections during
the next 12 months from scores offered at Mem-
bers’ Prices. I will receive a Bonus Book of my
choice after every fourth Selection.

Handbook of The World of
Physics Mathematics

Value: $25.00 %Y:;?%ZS.OO

Selection

Firs

CITY........co STATE. ..... CODE..... .

F- N G S Mt S N SN AN BN SN RN SE SERN
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mathematics
exts for 1965

An Introduction to

Analysis

Daniel Saltz, San Diego State College, San Diego,
California. An introduction to calculus of alge-
braic functions, the exponential function and the
natural logarithm, with applications designed for
those interested in business, economics and the
life sciences including psychology. The mathe-
matics is selected from those topics found in a
conventional 1 1/2 year-2 year calculus se-
quence which lead to a better understanding
of the use of calculus in the various non-physical
science disciplines, as well as an introduction to
continuous probability theory with the construc-
tion of certain probabilistic models. March 1965,
approx. 336 pp., $8.95

Analytic Functions
of Several Complex
Variables

Robert C. Gunning, Princeton University and
Hugo Rossi, Brandeis University. “The text by
Gunning and Rossi fills a long felt need for a
modern treatment of the theory of functions of
several complex variables. The authors give an
authoritative account of the local and global
theory of complex analytic spaces. They have
done a fine job of organizing and presenting the
material. Their book, which contains much which
is new and much which is not readily accessible
elsewhere, will be welcomed by the expert.”
Errett Bishop, University of California, Berkeley.
May 1965, approx. 352 pp., $12.50

A First Course in

Functional Analysis

Casper Goffman and George Pedrick, both of
Purdue University. This book offers introductory
treatments of several abstract mathematical
structures frequently used in modern investiga-
tions in analysis and applied mathematics and
illustrates their use by application to specific
problems. The textual material combined with
many challenging exercises is designed to give a
sound foundation in theories and techniques of
modern analysis essential for much advanced
work in fields of pure and applied mathematics.
January 1965, 283 pp., $12.00

for approval copies, write: Box 903

PRENTICE-HALL, INC.
Englewood Cliffs, N. J.

Announcing a New Film

MATHEMATICS of the HONEYCOMB

Grade level 9—12, College

OBJECTIVES

® To develop an appreciation of problem
solving methods and their applications.

® To provide an understanding of the place
of mathematics in engineering and the
sciences.

® To encourage the student to develop
skills in mathematics by becoming aware
of the power and scope of mathematical
methods.

To preview for purchase consideration
write
MOODY INSTITUTE OF SCIENCE

P. 0. Box 25578-R
Los Angeles, California 90025

CUSHING-MALLOY,
INC.

1350 North Main St., P. O. Box 1187

Ann Arbor, Michigan
LITHOPRINTERS

Known for
QUALITY — ECONOMY
SERVICE

We specialize in reproducing out-of-
print books, as well as typewriter com-
position. Let us quote on your next
printing.
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Allyn and Bacon |=% . College Division

The Allyn and Bacon Series in Advanced Mathematics

“The Allyn and Bacon Series in Advanced Mathematics is designed to
provide expositions of the basic areas of mathematics at the upper under-
graduate and beginning graduate levels. It is at this point that the stu-
dent’s acquaintance with modern mathematics really begins. A good text
will, of course, supply the usual indispensable features: a high level of
exposition, plenty of exercises ranging from routine ones to ingenious
challenges, and stimulating glimpses of where the subject goes when
you penetrate deeper. A superb text does even more: it lets the student
share the excltement that accompanied the great discoveries of the last
century. It is to the development of superb texts that the Series is

dedicated.”
IRVING KAPLANSKY, University of Chicago
Consulting editor

THE THEORY OF GROUPS: AN INTRODUCTION by Joseph J.
Rotman, University of Illinois. 1965 320 pp. List tent. $8.75.

A SURVEY OF MATRIX THEORY AND MATRIX INEQUALITIES by
Marvin Marcus and Henryk Mine, both of the University of California,
Santa Barbara. 1964 180 pp. List $8.75.

Other Qutstanding Texts

New for 1965

ADVANCED CALCULUS by Arthur E. Danese, University of the State of
New York at Buffalo. Volume I: Est.440 pp. List tent. $9.75.

Volume II: Est. 440 pp. Price to be announced.

ALGEBRA OF MATRICES by Malcolm Smiley, University of California,
Riverside. 272 pp. List tent. $7.95.

A SURVEY OF GEOMETRY by Howard Eves, University of Maine.
Volume I: 1963 489 pp. List $9.95.

Volume II: 1965 512 pp. List tent. $11.75.

CALCULUS WITH ANALYTIC GEOMETRY, Third Edition by Richard
E. Johnson, University of Rochester, and Fred L. Kiokemeister, Mt.
Holyoke College. 1964 798 pp. List $11.50.

INTRODUCTION TO COMPLEX ANALYSIS by Zeev Nehari, Carnegie
Institute of Technology. 1961 258 pp. List $7.50.

LINEAR ALGEBRA: AN INTRODUCTORY APPROACH by Charles W.
Curtis, University of Oregon. 1963 210 pp. List $8.25.

For further information, write to: Arthur B. Conant, Dept. G

Allyn and Bacon, Inc.

150 Tremont Street, Boston, Massachusetts 02111
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NEW FROM McGRAW-HILL

DISTRIBUTION THEORY AND TRANSFORM
ANALYSIS

By A. H. ZEMANIAN, State University of New York
at Stony Brook. International Series in Pure and
Applied Mathematics. Available in March.

A comparatively elementary introduction to dis-
tribution theory and its applications to transform
analysis. Covers basic properties of distributions
and then develops the generalized convolution
process and Fourier and Laplace transformations.

CONVEX SETS

By FREDERICK A. VALENTINE, University of Cali-
fornia, Los Angeles. McGraw-Hill Series in Higher
Mathematics. 232 pages, $12.00.

Develops the fundamental theory of convexity for
both classical Euclidean geometry and modern
infinite dimensional spaces. Presents numerous
concepts and theorems which lead directly to the
frontiers of current research in the theory of con-
vexity. The basic approach is geometric.

ELEMENTS OF ORDINARY DIFFERENTIAL
EQUATIONS, Second Edition

By MICHAEL GOLOMB and MERRILL SHANKS, Pur-
due University. International Series in Pure and
Applied Mathematics. 350 pages, $8.95.

A greatly improved revision of a highly successful
class-tested text. Provides a thorough, systematic,
but not formalistic treatment of everything in
ordinary differential equations that is mathe-
matically significant, useful for applications, and
accessible to the student of mathematics, science,
and engineering at the junior level.

HANDBOOK OF MATHEMATICAL TABLES AND
FORMULAS/Fourth Edition

By RICHARD S.BURLINGTON, Chief Mathematician,
Bureau of Naval Weapons, Navy Department,
Washington, D. C. 384 pages, $4.50 (Text Edition
also available).

A major revision of an outstanding handbook
designed to meet the needs of students and
workers in mathematics, engineering, physics,
chemistry, science, and other fields.

INTRODUCTION TO GENERAL RELATIVITY

By RONALD ADLER, Stanford University; MAURICE
BAZIN, Princeton University; and MENAHEN
SCHIFFER, Stanford University. International Series
in Pure and Applied Physics. 416 pages, $12.50.

An introduction to the fundamental mathematical
and physical concepts of the general theory of
relativity.

Examination copies available on request

McGRAW-HILL BOOK COMPANY

330 West 42nd Street/New York, N. Y. 10036

New and forthcoming from HR & W

e Basic Concepts of
Mathematics

George C. Bush and Phillip E. Obreanu, Queens
University, Ontario

In a text designed to provide a foundation for
advanced mathematics, the authors have used
the language of sets, relations and functions to
unify the wide range of their material. Emphasis
is on the logical arguments of mathematics
presented within the framework of informal
discussion.

March 1965 416 pp. $7.50 tent.

e An Introduction to the
Foundations and
Fundamental Concepts
of Mathematics, Revised

Howard Eves, University of Maine
Carroll V. Newsom

An expanded and updated version of a highly
popular text that gives advanced undergraduates
an understanding of the real meaning of
mathematics.

March 1965 384 pp. $9.00 tent.

o Differential Equations:
A Modern Approach

Harry Hochstadt, Polytechnic Institute of Brooklyn

.

‘... agood text for good students. The spirit
is modern, and the choice of topics good. The
book should certainly be considered as a text for
seniors majoring in mathematics.”

Fred G. Brauer, University of Wisconsin
1964 304 pp. $6.50

HOLT, RINEHART
AND

WINSTON, INC.
383 Madison Avenue,
New York, N.Y. 10017
In Canada:
833 Oxford Street, Toronto 18, Ontario




LETHBRIDGE JUNIOR COLLEGE requires
a Ph.D. or master working toward Ph.D. in
Mathematics to teach second-year university
courses. Specialization - Statistics and Mech-
anics. Salary up to $13,600. Apply Principal,
Drawer 428, Lethbridge, Alberta, Canada.

RESEARCH MATHEMATICIANS. RCA Laboratories specific-
ally needs mathematicians to analyze and solve problems arising
from various phases of electronic research. Candidates should be
interested in developing original numerical methods and tech-
niques leading to digital p luti of ing and
scientific problems. The position requires a graduate degree or
equivalent experience. Please submit resume to: W. A. Jaffe,
Department N-1, RCA Laboratories, David Sarnoff Research
Center, Princeton, New Jersey 08540.

THE UNDECIDABLE
Basic Papers on Undecidable Propositions,
Unsolvable Problems and Computable Functions.
Gadel, Post, Church, Turing, Kleene, Rosser.

Martin Davis, ed. RAVEN PRESS...$7.95

For opportunities in

O.R. ANALYSIS

PROGRAMMING

Contact: Mr. William O’Connell
Scientific, Engineering & Executive Consultants
24 Crescent St.

Waltham, Mass.

Annals of Mathematics Studies, # 56

Knot Groups

by Lee Neuwirth
Each chapter of the book deals
with a particular aspect of knot
groups, reporting essentially all that
is known with respect to that aspect,
and giving such proofs as seem useful
or stimulating. Those interested in
examining this field, either from the
point of view of pure group theory or
from a geometric point of view, will
find this work most helpful. There is
a fund of unanswered questions re-
garding knot groups, and this book
will provide the serious student with
many places for starting independ-

ent investigations.
120 pages. $3.50.
PRINCETON UNIVERSITY PRESS

THE MATHATRON

A programmable electronic cal-
culator which does the work of
a computer.

253

Designed to make the mathematician’s job
easier, the Mathatron is an easy-to-use, low
cost, and highly efficient computing tool
which materially speeds and simplifies the
solution of common mathematical func-
tions. Combining the best features of desk
calculators and digital computers, the
Mathatron uses ordinary mathematical no-
tation including parentheses for evaluation
of numerical statements. Numbers and for-
mulas are entered directly, using the easy-
to-use calculator type keyboard. A perma-
nent printed record tape shows all calcula-
tions and. solutions. Programs and formulas
entered can be learned, stored, and re-used
as often as desired. All answers are com-
puted to 8 or 9 significant digit accuracy
with a 2 digit exponent.

The latest addition to the Mathatron family
of low cost electronic digital computation
equipment, the Mathatron 8-48M, incorpo-
rates a series of pre-wired programs which
further simplify the solution of mathemat-
ical functions. Prices range from $3500 to
$7800 and hundreds of Mathatrons are al-
ready in use. The Mathatron 8-48M and the
other devices in the Mathatron family are
available for delivery now.

For further information ask for bulletin
8-48M2.

Mathatronics, Inc., 257 Crescent St.
Waltham, Mass. 02154 (617-894-0835)




Computer Science Openings for

Numerical
Analysts

Research in the area of automatic problem solving. Positions open

at Ph. D. and M. S. level. Computer oriented experience desirable.
® University Research Laboratory atmosphere

® Salaries competitive with industry

® Westchester location convenient to New York City

Send resume to:

Mr. M. G. Fritz
Hudson Laboratories
Columbia University

145 Palisade Street
Dobbs Ferry, N. Y.
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Mathematics and IDA

Woashington is the decision-making center of the free world.
In that center, IDA functions as a scientific adviser to the
Department of Defense. Our working environment is the
gray area of those major national problems where too little
is known and too much is at risk to hazard an intuitive
decision. IDA provides responsible DOD decision makers
with the scientific/technical input required to eliminate or

lessen the areas of uncertainty.

Mathematics is applied in two principal fields at IDA: A
in the study of the technical feasibility of weapons systems
and in operations research to find the optimum choice I D A
among competing weapons systems. ————

In a world in which the complexities and exigencies of California Institute
our nation’s defense and foreign policy continue to in- of Technology
crease and grow more critical, IDA’s programs must also G Lustisute
continue to expand. We invite qualified mathematicians to University of Chicago
investigate both short term (two to three years) and per- Columbia University
manent appointments in our Weapons Systems Evaluation University of llinois
Division and our Research and Engineering Support Di- Maseachusetts Institute

- 2y

vision. Respondents should preferably have an advanced University of Michigan
degree and be knowledgeable in at least one of the fol- Pennsylvania State
lowing: electromagnetic wave theory, information theory, University

Princeton University
Stanford University
Tulane University

stochastic processes, automatic control theory, statistics,
queuing theory, numerical analysis, probability theory or
the development of computer routines for problem solving
or simulation.

A career at IDA can present a challenge of satisfying
proportions and provide a reward of substance. Write us;
we may have mutual interests.

Institute for Defense Analyses, 400 Army-Navy Drive,
Arlington, Virginia. An equal opportunity employer.
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MATHEMATICIANS for RESEARCH

The new Lockheed-Georgia Company Research
Center is currently staffing a team to actively re-
search a man-computer system with graphical
input and output.

Openings exist for experienced mathematical
analysts to work with various aerospace and com-
puter specialists to define problems amenable to
solution by our expanding real-time man-computer
capability.

These openings are at Scientist and Staff Scientist
levels and require advanced degrees in mathematics
with a minimum of six years experience in applied
mathematics and man-computer systems.

Systems Programming is now under development
to create graphical inputs and outputs for cathode
ray displays connected to a high performance digi-
tal computer. This computer system acquired for
the Graphical-Computer Systems Project (G. C. S.
Project) was installed in the Research Center in
December, 1964.

Openings also exist for experienced System
Programmers.

Please direct resumes to: S. H. Chasen, Depart-
ment 90-44, Lockheed-Georgia Company, 834 West
Peachiree Street, Atlanta, Georgia 30308, Dept. E-89.

LOCKHEED-GEORGIA COMPANY
A Division of Lockheed Aircraft Corporation

An equal opporlunily employer

POLYTECHNIC
INSTITUTE OF
BROOKLYN
in its M..S. and Ph.D. programs

announces the following increase in
the fellowship stipend schedule from
that listed in the January issue of
the Notices:

TeAacHING FELLOWSHIPS: $2,430 per
nine month academic year plus
remission of full-time graduate tui-
tion of $950 per semester.

ResEAarRcH FELLowsHIPS: Range of
$355-$385 per month.

For complete information and application
forms, write:

Dean of
Graduate School

Department of
Mathematics

Polytechnic Institute of Brooklyn
333 Jay Street
Brooklyn, New York 11201

NORTHEASTERN UNIVERSITY
GRADUATE PROGRAMS
IN MATHEMATICS

Two Distinctive Programs
Leading to the degree of:

MASTER OF SCIENCE

Teaching and Research Fellowships
carrying a stipend of $2,200 for the first
year and $2,400 for the second year avail-
able. Program emphasizes pure mathe-
matics and prepares students for doctoral
qualifying exams in analysis, algebra and
topology.

Graduate Co-operative Program en-
ables students to alternate periods of
classes at the University with periods of
paid employment in their major field of
study. The University arranges for employ-
ment of the graduate student. The course
work in this program emphasizes applied
mathematics.

GRADUATE SCHOOL OF ARTS AND SCIENCES
NORTHEASTERN UNIVERSITY
360 Huntington Avenue
Boston, Massachusetts 02115

MEMOIRS

Number 52
GALOIS THEORY AND COHOMOLOGY

OF COMMUTATIVE RINGS
By S. U. Chase, D. K. Harrison, and A. Rosenberg

This Memoir consists of three related papers:
“Abelian Extensions of Commutative Rings”,
“Galois Theory and Galois Cohomology of
Commutative Rings’, and ‘“Amitsur Co-
homology and the Brauer Group”.

In the first paper the main theorems of
Galois theory for fields are generalized to
commutative rings.

In the second paper, the Brauer group B(S/E)
of Azumaya R-algebras split by S, where S
is a finitely generated faithful projective com-
mutative R-algebra, is described cohomologi-
cally.

In the third paper the set of all Galois ex-
tensions of a commutative ring with a given
Abelian Galois group is shown to be a group.
Using this result, a compact Abelian group is
associated to each commutative ring in a man-
ner whiclr generalizes the absolute Abelian
Galois group of fields. This group is studied in
a Kummer theory for rings.

84 pages

Member Price $1.35
Order from

American Mathematical Society
190 Hope Street, Providence, Rhode Island 02906

List Price $1.80
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MATHEMATICIANS

PROGRAMMERS

with exceptional abilities are invited to investi-
gate opportunities with the Research Labora-
tories of Brown Engineering Company, Inc.
Positions are available in ¢ numerical analy-
sis e probability theory e stochastic pro-
cesses e information theory e operations
research e data processing e computer pro-
gramming. Openings normally require ad-
vanced training (30% of the staff hold PhD
degrees) but inguiries are invited from recent
honor graduates at the BS level. Submit
your resume in confidence to: Raymond C.
Watson, Jr., Director Of Research.

BROWN

ENGINEERING COMPANY, INC.
300 Sparkman Drive, N.W. Huntsville, Alabama 35807

An Equal Opportunity Employer
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The obvious
may be suspect

Elimination of false assump-
tions is vital to solving problems
correctly. Truth or truism, this
is why the ability to question
creatively is required of all pro-
fessional staff members of the
Center for Naval Analyses of
The Franklin Institute.

CNA is a private scientific
organization engaged in opera-
tions research and broad-based
studies for the United States
Navy. Common to these tasks
is the goal of providing Navy
executives with analytical
assistance tc aid decisions.

At CNA, a small group of
physical scientists, operations
analysts, mathematicians, and
research engineers apply their
analytical talents to problems of
undersea, air, surface, amphib-
ious, electronic, and nuclear
warfare and to matters of tac-
tics, strategy, and logistics.

A few CNA staff appointments
are available to scientists of
superior competence. For more
information, write:

Director

CENTER FOR NAVAL ANALYSES
Dept. AM
1401 Wilson Blvd., Arlington 9, Va.

CNA

CENTER FOR NAVAL ANALYSES
OF THE FRANKLIN INSTITUTE

OEG - OPERATIONS EVALUATION GROUP
INS - INSTITUTE OF NAVAL STUDIES
NAVWAG - NAVAL WARFARE ANALYSIS GROUP

An equal opportunity employer
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Applied Mathematicians
Operations Analysts
Applied Physicists

Sophistication

Sophistication in approach, diversity
in programs . . . these are the first,
and lasting, impressions of Booz*
Allen Applied Research received by
the new professional staff member.
If he is the type of person stimu-
lated by the chance to participate in
broad interdisciplinary applied re-
search assignments, he finds us a
remarkably good place to work. Chal-
lenge follows challenge, and growth
is swift.

Right now is an opportune time
for the creative mathematician, stat-
istician, operations researcher, phys-
icist or engineer to consider a ca-
reer appointment at Booz-Allen Ap-
plied Research. Our record of
achievement in the advanced reaches
of astronautics, communications,
transportation, computer technology
and naval warfare—to cite just a few
—has generated growth, opening up
broad new avenues of career oppor-
tunity. Investigate them; write Mr.
Robert Flint, Director of Profession-
al Appointments.

BOOZ e ALLEN
APPLIED RESEARCH Inc.

4815 Rugby Avenue
Bethesda, Maryland 20014

Washington ¢ Cleveland
Chicago * Los Angeles

An equal opportunity employer
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RESERVATION FORM

RESERVATION FORM

NEW YORK MEETING
AT THE WALDORF-ASTORIA
April 12-15, 1965

The Waldorf-Astoria is the official headquarters
hotel. Your sleeping room reservations shouldbe
sent directly to Mr., John Janelli, Front Office
Manager, The Waldorf-Astoria, 301 Park Avenue,
New York, New York 10022, PLEASE TEAR OFF
THE ATTACHED COUPON AND USE AS YOUR
ROOM RESERVATION BLANK, Be sure to specify
the names of persons for whom reservations are
being made. BE SURE TO BRING THE CONFIR-
MATION SLIP WITH YOU AS PROOF OF YOUR
RESERVATION, Unless otherwise requested, the
hotel will hold reservations only to 6:00 P .M. of
the day of your arrival. Check-out time is 3:00
P.M. Rates quoted on the reservation form apply
to this particular meeting, There are reduced
faculty rates, not so low as these meeting rates
which individuals may use at some other time. In
order to secure the special rateslisted below, you
must indicate that you are attending the Society
meeting. THE DEADLINE FOR ALL RESERVA-
TIONS IS MARCH 29, 1965, Note: All rates subject
to New York City 5 per cent hotel tax.

THE WALDORF-ASTORIA RATES, AMS MEETING
APRIL 12-15, 1965

Room and Bath for one per day $10.00
Double Room with Bath for two per day 16.00
Twin Room with Bath for two per day 16.00

Suites $35.00 and up---

( Please detach on this line)

CHICAGO MEETING
April 9-10, 1965

Please send this form directly to:

Reservations Clerk, AMS

Center for Continufhg Education

1307 East 60th Street

Chicago, Illinois 60637
Deadline for reservations: April 1, 1965

Please reserve accommodations for:

Name

Street Address

City and State

Arrival date, Time:
Departure date Time:

Per Person-Hotel Rates
Check room desired:
Single______ ($10.00)
Twin___ ($ 7.00)

If you checked a twin room above, please designate

a roommate:

Please do not send money for housing reservations.
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(Please detach on this line)

To: Mr. John Janelli, Front Office Manager
The Waldorf-Astoria
301 Park Avenue

New York, New York 10022

During the Meeting of the American Mathematical
Society, please enter my reservation for:

Single Room
Double Bed

Twin Bed
Suite
Rate: §

(D (We) plan to arrive on

and remain until

(Signature)

(Address)

(City and State)

Please print below additional names of persons for
whom only you are making reservations.




AMERICAN MATHEMATICAL SOCIETY SECOND-CLASS POSTAGE
190 Hope Street PAID AT

: PROVIDENCE, RHODE ISLAND
Providence, Rhode Island 02906 AND

ANN ARBOR, MICHIGAN

Retum Requested TIME VALUE

TRANSLATIONS OF MATHEMATICAL MONOGRAPHS

The Theory of Irrationalities of the Third Degree
. By B. N. Delone and D. K. Faddeev
This outstanding monograph gives an exhaustive treatment of cubic
irrationalities and the problems in number theory connected with them. It
is distinguished by its extensive use of geometrical arguments and its valu-
able numerical tables.

Volume 10 525 pages
List Price $11.10 Member Price $8.33
Probabilistic Methods in the Theory of Numbers
By J. Kubilius

In this work the theory of probability is used as one of the standard tools
of the theory of numbers. It contains many new and important results on the
distribution of the values taken by an additive function. The second section
gives a formal account of how the general theory of stochastic processes can
be applied to the study of number theoretic functions.

Volume 11 200 pages
List Price $8.60 Member Price $6.45
Qualitative Methods in Mathematical Analysis
By L. E. El'sgol’c

The important properties of existence, uniqueness, periodicity, asymptotic
behavior and stability of the solutions of differential equations and particu-
larly of differential-difference systems are presented on the basis of the work
of Morse, Birkhoff, Schauder, Ljapunov and Poincaré.

Volume 12 258 pages
List Price $14.60 : Member Price $10.95

Order from

AMERICAN MATHEMATICAL SOCIETY
190 Hope Street, Providence, Rhode Island 02906
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