


Calendar

This Calendar lists all of the meetings which have been approved by the Council up to the date this issue
of the cAotices) 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 meetings to which no numbers have yet been
assigned.

Abstracts should be submitted on special forms which are available in most departments of mathematics;
forms can also be obtained by writing to the headquarters of the Society. Abstracts to be presented at the
meeting in person must be received at the headquarters of the Society in Providence, Rhode Island, on or
before the deadline for the meeting. i

Meeting Deadline for Abstracts*
Number Date Place and News Items
706 August 20-24, 1973 Missoula, Montana June 28, 1973
(78th Summer Meeting)
707 October 27, 1973 Cambridge, Massachusetts Sept. 6, 1973
708 November 3, 1973 Minneapolis, Minnesota Sept. 6, 1973
709 November 16—17, 1973 Atlanta, Georgia Oct. 1, 1973
710 November 24, 1973 Tucson, Arizona Oct. 1, 1973
711 January 15-19, 1974 San Francisco, California Oct, 31, 1973
(80th Annual Meeting)
712 March 7-8, 1974 Gainesville, Florida
713 April 10-13, 1974 New York, New York
714 April 27, 1974 Santa Barbara, California
August 1974 No summer meeting; Inter-
national Congress (see below)
January 23-27, 1975 Washington, D. C.
(81st Annual Meeting)
January 22—26, 1976 San Antonio, Texas

(82nd Annual Meeting)

*Deadline for abstracts not presented at a meeting (by title). August 1973 issue: June 21
October 1973 issue: August 30
November 1973 issue: September 24

OTHER EVENTS

August 13-16, 1973 Conference on the Influence of Computing on Mathematical Research and
Education

Missoula, Montana

August 17-18, 1973 Preceptorial Introduction to Computer Science for Mathematicians
Missoula, Montana

September 3~15, 1973 International Meeting on Combinatorial Theory
Rome, Italy

August 21-29, 1974 International Congress of Mathematicians

Vancouver, B,C., Canada

Please affix the peel-off label on these M/MIHA) to correspondence with the Society concerning fiscal matters, changes of address,
promotions, or when placing orders for books and journals.

The cAolices) of the American Mathematical Society is published by the American Mathematical Society, P. O. Box 6248,
Providence, Rhode Island 02904, in January, February, April, June, August, October, November, and December. Price per annual
volume is $10. Price per copy $3. Special price for copies sold at registration desks of meetings of the Society, $1 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, P. O. Box 6248, Providence, Rhode Island 02904. Second class postage paid at Providence,
Rhode Island, and additional mailing offices.
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The Seven Hundred Fifth Meeting
Western Washington State College
Bellingham, Washington
June 16, 1973

The seven hundred fifth meeting of the
American Mathematical Society will be held at
Western Washington State College in Bellingham,
Washington, on Saturday, June 16, 1973. The
Mathematical Association of America and the
Society for Industrial and Applied Mathematics
will hold Northwest Sectional Meetings in con-
junction with this meeting of the Society. The
Association will have sessions on Friday and
Saturday, June 15 and 16. Aspects of the pro~
gram will emphasize numerical analysis and its
role in the mathematics curriculum, Professor
George Polya, Stanford University, will lecture
to members of all of the organizations in the
Ridgeway Commons at 7:00 p.m. on Friday,
June 15, 1973. He will lecture on "Galileo: His
life and contributions to the scientific method. "

By invitation of the Committee to Select
Hour Speakers for Far Western Sectional Meet-
ings, there will be two invited addresses. Pro-
fessor Burton Rodin of the University of Califor-
nia, San Diego, will lecture at 11:00 a.m. on
Saturday. The title of his talk is '"The method of
extremal length." Professor Haskell P, Rosen-
thal of the University of California, Berkeley,
will lecture at 2:00 p.m. on Saturday on "The
Banach spaces C(K) and LP(y)." These ad-
dresses will be given in Room 163 of Miller Hall.
There will be sessions for contributed papers on
Saturday morning. These sessions will be held
in Bond Hall, Overhead projectors will be avail-
able for use by the speakers. Persons planning
to use one should check at the registration desk
in advance. Late papers will be accepted for
presentation at the meeting, but will not appear
in the printed program of the meeting.

The registration desk will be located in
Room 104 of Bond Hall, and will be open for the
duration of the meetings.

Dormitory rooms are available on campus
for the nights of June 14, 15, and 16. The rates
are $4 per person per night on a double occupan~
cy basis, and $6 per person per night in a single
room. Towels, sheets, and bedding are supplied,
but there is no maid service. Families are wel-
come at the above rates. Reservations for dor-
mitory rooms should have been sent prior to
June 4, 1973. The dormitory assignments will
be available at the registration desk.

The following motels are located in Belling-
ham (zip code 98225), but none of them is within
easy walking distance of the campus.

BELL MOTEL

208 North Samish Way
Phone: (206) 733-2520

Single $ 7.95 up
Double 9.95 up
Twin 10.95 up

KEY MOTEL
212 North Samish Way
Phone: (206) 733-4060

Single $10, 00 up

Double 13,00 up

Twin 15.00 up
LEOPOLD INN

1224 Cornwall Avenue
Phone: (206) 733-3500

Single $ 8.00 - $12.50

Double 12,00 - 20,00

Twin 13.00 - 20,00
MOTEL SIX

3701 Byron Street

Phone: (206) 734-6940
Single $ 6.60
Double 8.80

ROYAL MOTOR INN

215 North Samish Way
Phone: (206) 734-8830

Single $10. 00 - $15. 00
Double 12,00 - 17,00
Twin 14. 00

TRAVELODGE MOTEL
East Holly and Railroad Avenue
Phone: (206) 734-1900
Single $11.00 up
Double 13.00 up

Reservations should be made directly with the
desired motel,

Lunch service will be available on Friday
and Saturday at a college dining hall for $1. 75,
There will be a salmon barbecue on Friday eve-
ning, June 15, Reservations should have been
sent to Mathematics Meetings, Department of
Mathematics and Computer Science, Western
Washington State College, Bellingham, Washing-
ton 98225, prior to June 4.

Bellingham is served by Harbor Airlines
with daily flights arriving from Seattle at 9:15
a.m,, 1:45p.m., 6:16 p,m,, and 10:15 p. m.
There is frequent Greyhound bus service from
Seattle and Vancouver, British Columbia, Bur-
lington Northern (Amtrak) train service leaves
Seattle at 5:50 p.m. daily for Bellingham, and .
leaves Bellingham at 8:40 a, m. daily., Taxi ser-
vice is available from the plane, bus, and train
terminals,

Persons driving to the meeting on Inter-
state 5 should take the W.W.S, C. freeway exit,
follow signs to the campus along College Park-~
way (1 mile), turn right on College Drive into
the campus, and turn right again on Campus
Drive to parking lot number 17A, Parking on
campus is free to registrants, but a pass (ob-
tainable at the registration desk) must be dis-
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played inside the car. participants can be reached by calling the De-

. Emergency messages may be delivered to partment of Mathematics and Computer Science
participants at any hour by telephoning W.W.S. C. (206) 676-3785,
Campus Security (206) 676-3556., During the day,

PROGRAM OF THE SESSIONS
The time limit for each contributed paper is ten minutes.

To maintain this schedule, the time limit will be strictly enforced.

SATURDAY, 9:00 A, M,

General Session, Room 106, Bond Hall

—_—

9:00- 9:10
9:15- 9:25
9:30- 9:40
9:45- 9:55
10:00-10:10
10:15-10:25

10:30-10:40

Session on Analysis,

@)
@)
@)
“)
()
(6)

Q)

9:00~- 9:10

9:15- 9:25

9:30- 9:40

9:45- 9:55

10:00-10:10

10:15-10:25

10:30-10:40

10:45-10:55

®)

(&)

10)

a1

(12)

13)

(14)

(15)

On the decision problem for equational theories of quasi-groups, Preliminary
report, Professor DON L, PIGOZZI, Iowa State University (705-E2)

A representation theorem for quasi-varieties categorical in power,
Mr. STEVEN R. GIVANT, University of California, Berkeley (705-E1)

The nonexistence of certain rank 5 permutation groups. Preliminary report.
Dr. J. STEPHEN MONTAGUE, University of Tennessee (705~A2)

Vertices missed by longest paths or circuits, Professor BRANKO GRUNBAUM,
University of Washington (705-A1)

On Wiener's shortest-line conjecture, Mr, RICHARD R, JOSS, University of
Washington (705-D1). (Introduced by Professor Branko Griinbaum)

On normal subgroups of differentiable homeomorphisms, Professor
JAMES V., WHITTAKER, University of British Columbia (705-G1)

Two-plane fields and bordism. Dr. ULRICH KOSCHORKE, Rutgers University
(705-G2)

SATURDAY, 9:00 A. M.

Room 112, Bond Hall

Duals of Frechet spaces and a generalization of the Banach-Dieudonné theorem,
Preliminary report, Professor KALMAN G, BRAUNER, JR., University of
Maryland (705-B3)

Finite dimensionality and duality of B*-algebras. Professor BANSHI D.
MALVIYA, North Texas State University (705-B2)

Two types of hyperinvariant subspaces. Professor ROBERT M. KAUFFMAN,
Western Washington State College (705-B4)

The deficiency index of an ordinary differential operator., Professor
RICHARD C. GILBERT, California State University, Fullerton (705-B1)

On a particular solution of certain differential equations via linear mapping of
finite dimensional vector spaces. Preliminary report. Professor SADANAND
VERMA, University of Nevada, Las Vegas (705-B7). (Introduced by

Mr, Louis J. Simonoff)

Majorization in multivariate distributions, Professor ALBERT W. MARSHALL*,
University of Rochester, and Professor INGRAM OLKIN, Stanford University
(705-F1)

Classes of sentences recognizable in (exponentially) less space than their
length, viewed algebraically as abstract families of languages (AFLs).
Preliminary report, Professor FREDERICK N, SPRINGSTEEL, University of
Montana (705-C1), (Introduced by Professor Merle Manis)

On the degree of approximation of continuous functions. Preliminary report.
Dr., BADRI N. SAHNEY* and Dr. D, S. GOEL, University of Calgary (705-B8)

SATURDAY, 11:00 A, M.

Invited Address, Room 163, Miller Hall

(16)

The method of extremal length, Professor BURTON RODIN, University of
California, San Diego (705-B6)

*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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SATURDAY, 2:00 P, M,

Invited Address, Room 163, Miller Hall

(17)  The Banach spaces C(K) and Lp(u) Professor HASKELL P, ROSENTHAL,
University of California, Berkeley (705~B5)

Eugene, Oregon

Kenneth A, Ross
Associate Secretary

Symposium on Some Mathematical Questions in Biology
México, D. F.
June 30, 1973

The seventh annual symposium on Some
Mathematical Questions in Biology will be held
on June 30, 1973 at the Unidad de Congresos
del Centro Medlco Nacional, Avenida Cuauhtemoc
330, Meéxico, D.F. This symposium will be co-
sponsored by the American Mathematical Society
and the Society for Industrial and Applied Mathe-
matics and is being held in conjunction with
meetings of the American Association for the
Advancement of Science and the Consejo Nacional
de Ciencia y Technologia, The symposium will be
supported by a grant from the National Science

Foundation, Registration and hotel arrangements
were announced in the May 11 issue of Science;
a provisional program appears in the May 18
issue of the same publication,

The program has been arranged by Hans J.
Bremermann, Hirsh G. Cohen, Jack D. Cowan,
and Murray Gerstenhaber, all of whom are
members of the AMS-SIAM Committee on Mathe-
matics in the Life Scignces, with the assistance
of José Negrete Martmez Instltuto de Investi-
gaciones Blomedlcas Umversudad Nacional
Autdnoma de México.

PROGRAM
June 30, 9:00 a. m,

Chairman: Jack D, Cowan, University of Chicago

Positional mformatlon and the development of pattern, LEWIS WOLPERT, Middlesex Hospital

Medical School, London
The control of development,

ANTHONY D. J. ROBERTSON, University of Chicago

A mathematical model in cellular biology. STEPHEN SMALE, University of California, Berkeley
Principles of vertebrate embryology. RENE THOM, Institut des Hautes Etudes Scientifiques,

Paris

June 30, 3:00 p. m,
Chairman: José Negrete Marti'nez, Instituto de Investigaciones Biomeédicas, Universidad Nacional

Auténoma de México

The competition exclusion principle: How similar can coexisting species be? ROBERT M. MAY,

Princeton University

A theory for cooperative activity in nervous tissue, JACK D, COWAN, University of Chicago
Computational languages for biological theory, S. PAPERT, Massachusetts Institute of Tech-

nology

Lecture (title to be announced). J OSE NEGRETE MARTINEZ Instituto de Investigaciones Bio-
medicas, Universidad Nacional Auténoma de México

June 30, 8:30 p.m,

Panel Discussion: Mathematical education for life scientists, JOSE NEGRETE MARTINEZ
(moderator), Instituto de Investigaciones Biomédicas, Universidad Nacional Auténoma de

México

Chicago, Illinois
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PRELIMINARY ANNOUNCEMENTS OF MEETINGS

The Seventy-Eighth Summer Meeting,
Conference on the Influence of Computing
on Mathematical Research and Education,

and Preceptorial Introduction
to Computer Science for Mathematicians
University of Montana
Missoula, Montana
August 13— 24,1973

CONFERENCE ON THE INFLUENCE OF
COMPUTING ON MATHEMATICAL RESEARCH
AND EDUCATION

With the support of the National Science
Foundation, the American Mathematical Society
and the Mathematical Association of America will
sponsor a four-day Conference on the Influence
of Computing on Mathematical Research and Ed-
ucation, The conference will be held on the cam~
pus of the University of Montana, Missoula, Mon-
tana, from Monday, August 13, through Thurs-
day, August 16, 1973,

This conference is open to all who wish to
participate, Attendance is limited only by avail-
ability of dormitory and motel accommodations,
Those wishing to attend should write to Dr,
Gordon L. Walker, American Mathematical So-
ciety, P.O. Box 6887, Providence, Rhode Island
02904, Prospective participants are advised to
preregister on the form which appears on the
last page of these cNotic) in order that accom-
modations be held for them, Requests for par-
ticipation will be acknowledged.

The topic of the conference was selected by
the AMS-SIAM Committee on Applied Mathemat-
ics (Donald G.M. Anderson, Hirsh G. Cohen,
Joaquin B, Diaz, Harold Grad, Stanislaw M,
Ulam, and Richard S. Varga, chairman) and the
officers of the American Mathematical Society
and the Mathematical Association of America.
The Organizing Committee includes William S,
Dorn (University of Denver), Stephen J. Garland
(Dartmouth College), Thomas E, Hull (University
of Toronto), Donald E, Knuth (Stanford Univer-
sity), and Joseph P, LaSalle (Brown University),
chairman,

The program will consist of nine invited
one-hour lectures, five panel discussions, each
of ninety minutes duration, and contributed papers
selected and refereed in advance, Sessions for
thirty-minute contributed papers are scheduled
each afternoon, Abstracts for contributed papers
should be submitted on the standard AMS abstract
form to the American Mathematical Society, P.O.
Box 6248, Providence, Rhode Island 02904. Ab-
stracts should be sent to arrive no later than
June 21, 1973, marked clearly ' For Computer
Conference. " There may be some financial sup-
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port available for participants selected to pre-
sent a paper at the conference, Since there are a
limited number of time slots available for con-
tributed papers, a specific notation should be
made if the author would like to have the paper
reconsidered for presentation at the regular AMS
meeting (August 21-24), Also under consideration
is an evening informal session devoted to innova-
tive ideas and projects in this field,

The major emphasis in the lectures will be
on the influence of the computer on mathematical
research and on the applications of mathematics;
secondarily, the lectures will consider what this
means for the education of mathematicians and
the teaching of mathematics, The speakers and
titles are as follows: Thomas Cheatham (Harvard
University), "Unexpected impact of the computer
on science and mathematics"; Edward A, Feigen-
baum (Stanford University), '"The computer and
thought: What's new"; Ulf Grenander (Brown Uni-
versity), "Mathematical statistics and prob-
ability''; Peter Lax (Courant Institute of Mathe-
matical Sciences, New York University), "Ap-
plied mathematics—applications to the physical
sciences''; Derrick H, Lehmer (University of
California, Berkeley), '"Number theory"; Charles
C. Sims (Rutgers University), "Algebra'; Joseph
F., Traub (Carnegie-Mellon University), "Nu-
merical mathematics'; Stanislaw M. Ulam (Uni-
versity of Colorado), '"Mathematics and the com-
puter: What lies ahead"; Philip Wolfe (Interna-
tional Business Machines), '"Optimization and
operations research,"

The panel discussions will emphasize the
influence of the computer on the education of
mathematicians and the teaching of mathematics,
The titles of the panels, and the moderator for
each, are: "The computer and calculus," Stephen
Garland (Dartmouth College); '"The computer
and its relation to less traditional courses,"
Richard A. Karp (University of California,
Berkeley); "Logistics of computer usage in ed-
ucation, " William B, Kehl (University of Calif-
ornia, Los Angeles); "The computer and its re-
lation to other traditional courses," Cleve B.
Moler (University of New Mexico); and "CUPM
Report on the impact of the computer on the
teaching of mathematics,' Alex Rosenberg (Cor-
nell University).



PRECEPTORIAL INTRODUCTION TO
COMPUTER SCIENCE FOR MATHEMATICIANS

The American Mathematical Society will
sponsor a two-day preceptorial introduction to
computer science for mathematicians on the
campus of the University of Montana, Missoula,
Montana, on Friday, August 17, and Saturday,
August 18, 1973,

This short course is open to all who wish
to participate. Attendance is limited only by
availability of dormitory and motel accommoda-
tions, Prospective participants are advised to
preregister as soon as possible on the form
which appears on the last page of these CNaticesD
in order to be sure that accommodations will be
held for them,

The program is under the direction of Pro-
fessor Jacob T. Schwartz, Courant Institute of
Mathematical Sciences, New York University.
This short course was recommended by the AMS
Committee on Employment and Educational Poli-
cy whose members are Richard D. Anderson
(chairman), Michael Artin, John W, Jewett,
Calvin C. Moore, Richard S, Palais, and Martha
Kathleen Smith,

The program will consist of six to eight
lectures on various aspects of computer science
intended to provide a concentrated introduction
to the field, thus making it possible for the par-
ticipants to judge if computer science is a
subject which they would be interested in pur-
suing further, Lecturers will include Richard A,
Karp (University of California, Berkeley), ""Low-
er and upper bounds on the computational com~
plexity of combinatorial problems'; Albert Meyer
(Massachusetts Institute of Technology), '"Dis-
crete computation: Theory and open problems';
Jacob T. Schwartz, "Programming: The tech-
nique of algorithm description"; and possibly one
additional lecturer whose name and topic will be
announced in the August issue of these i

SEVENTY-EIGHTH SUMMER MEETING

The seventy-eighth summer meeting of the
American Mathematical Society will be held at
the University of Montana, Missoula, Montana,
from Tuesday, August 21, through Friday, Au-
gust 24, 1973, All sessions of the meeting will
take place on the campus of the university.

Two sets of Colloquium Lectures are sched-
uled, Professor Felix E. Browder of the Univer-
sity of Chicago will lecture on '"Nonlinear func-
tional analysis, and its applications to nonlinear
partial differential and integral equations.' The
other set of lectures will be given by Professor
Errett A, Bishop of the University of California,
San Diego; the title of these lectures will be
"Schizophrenia in contemporary mathematics:
The problem and the cure." Both series of lec-
tures will be given in the Ballroom of the Uni-
versity Center,

There will be twelve invited one-hour ad-
dresses at the meeting., The names of the lec-
turers, the titles of their addresses, and the
dates and times for each lecture are listed in the
Summary of Activities which follows this an-
nouncement, Sessions for contributed ten-minute
papers will be held during the morning on Wed-
nesday, Thursday, and Friday. Abstracts of
contributed papers should be sent to the American

Mathematical Society, P,O, Box 6248, Provi-
dence, Rhode Island 02904; the deadline for re-
ceipt of abstracts is June 28, 1973, There is no
limit on the number of papers that will be ac-
cepted for presentation, No provisions will be
made for late papers.

The AMS Committee on Employment and
Educational Policy is planning two panel discus-
sions, The first, which is cosponsored by the
MAA, is scheduled for 4:30 p. m, on Monday,
August 20, 1973, Professor John W, Jewett of
Oklahoma State University will serve as moder-
ator; the topic to be discussed is '"The role of
the Ph, D. in two-year college teaching." The
second panel discussion is scheduled for 7:30
p.m, on Thursday, August 23, 1973, and will be
devoted to an analysis of the state of the job mar-
ket based on the employment data which will have
been collected earlier in the summer as part of
the Seventeenth Annual AMS Survey. The panel
members will be Professor Richard D. Anderson,
Louisiana State University, and Professor Martha
Kathleen Smith, Washington University (St. Louis),
both members of the AMS Committee on Employ-
ment and Educational Policy.

This meeting will be held in conjunction with
meetings of the Mathematical Association of
America and Pi Mu Epsilon, The Mathematical
Association of America will meet from Monday,
August 20, through Wednesday, August 22, The .
Earle Raymond Hedrick Lectures, sponsored by
the Association, will be given by Dr, Henry O,
Pollak of the Bell Telephone Laboratories. The
series of lectures, entitled "Some recent appli-
cations of mathematics, " will be presented at
9:00 a, m, on Monday ("'An application of geom~
etry'"), at 1:30 p. m. on Monday (''An application
of algebra"), and at 9:00 a, m. on Tuesday ('An
application of analysis'"), The Business Meeting
of the Association, presentation of the Lester R.
Ford Awards and Two Special Awards will take
place at 10:00 a, m, on Tuesday, All sessions of
the Association's meeting will be held in the
Ballroom of the University Center. Pi Mu Epsilon
will meet concurrently with the Association and
the Society, Professor Victor Klee, University of
Washington, will address the fraternity on Tues-
day evening, August 21, at 8:00 p. m. ; the title of
his lecture will be '"Some unsolved problems from
intuitive geometry."

COUNCIL AND BUSINESS MEETINGS

The Council of the Society will meet at
5:00 p. m. on Tuesday, August 21, in the McLeod
Room of the Florence Motor Inn, The Business
Meeting of the Society will be held in the Ball-
room of the University Center at 4:00 p, m., on
Thursday, August 23,

MEETING REGISTRATION

The registration desk for the meetings will
be located in the University Center on the first
floor mall. Following are the hours that the desk
will be open:

Computer Conference

August 12 2:00 p.m, - 7:00 p.m,
August 13 8:00 a, m, - 4:00 p,m,
August 14-16 8:30 a.m, - 4:00 p. m,
Computer Short Course
August 17 8:00 a.m. - 4:00 p, m,
August 18 8:00 a.m, - 3:00 p. m,
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AMS-MAA Summer Meeting

August 19 2:00 p.m, - 8:00 p.m,
August 20 8:00a,m, - 5:00 p.m,
August 21-23 8:30 a.m, - 4:30 p.m,
August 24 8:30 a,m, - 1:30 p.m,

Participants who wish to preregister for
the meetings should complete the Meeting Pre-
registration Form on the last page of these

otices), Those who preregister will pay a lower
registration fee than those who register at the
meeting, as indicated in the schedule below,
Preregistrants will be able to pick up their
badges and programs when they arrive at the
meeting, Complete instructions on procedure
for making hotel, motel, or dormitory reserva-
tions is given in the sections entitled RESIDENCE
HALL HOUSING and HOTELS AND MOTELS.

Please note that separate registration is
required for each of the three meetings,
Registration fees for the meetings are as fol-
lows:

Computer Conference

Preregistration At meeting
(deadline July 20)
All Participants $10 $12

Computer Short Course

Preregistration At meeting
(deadline July 20)
All Participants 5 7
AMS—MAA Summer Meeting
Preregistration At meeting
(deadline July 27)
Member 7 10
Student or un-
employed member 1 1
Nonmember 12 15

There will be no extra charge for members of
the families of registered participants.

The unemployed status refers to any mem-~
ber currently unemployed and actively seeking
employment, It is not intended to include mem-
bers who have voluntarily resigned or retired
from their latest position, Students are consid-
ered to be only those currently working toward
a degree who do not receive an annual compen-
sation totaling more than $7,000 from employ-
ment, fellowships, and scholarships,

Checks for the preregistration fee(s) should

be mailed to arrive not later than July 27, 1973,
for the AMS—~MAA Summer Meeting, and not
later than July 20, 1973, for the computer con-
ference and computer short course, Participants
may make their own reservations directly with
any hotel or motel in the area if they wish, It is
essential, however, to complete the Meeting
Preregistration Form on the last page of these

btices) to take advantage of the lower meeting
registration fee(s).

A fifty percent refund of preregistration
fee will be reimbursed for all cancellations re-
ceived prior to August 13, There will be no re-
funds granted for cancellations received after
that date or to persons who do not attend the
meetings,
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EMPLOYMENT REGISTER

The Mathematical Sciences Employment
Register will not be in operation at this meeting.

EXHIBITS

The book and educational media exhibits
will be displayed on the first level of the Univer-
sity Center at the following times: August 15
(Wednesday), noon to 5:00 p, m, ; August 16-17
(Thursday, Friday), 9:00 a. m, to 5:00 p. m.;
August 18 (Saturday), 9:00 a, m, to 2:00 p. m,;
August 20—22 (Monday-Wednesday), 9:00 a. m,
to 5:00 p. m. ; August 23 (Thursday), 9:00 a, m,
to noon. All participants are encouraged to visit
the exhibits sometime during the meeting.

RESIDENCE HALL HOUSING

College facilities have been set aside for
the exclusive use of the Mathematics Meetings
participants and for participants of the Computer
Conference and Computer Short Course, All dor-
mitories are within a five-minute walk of the
University Center and the Liberal Arts Building
which will be used during the meetings.

Accommodations will be in a traditional
residence hall, The rooms are clean, comfort-
able, and adequate, Single beds, chests or dres-
sers, study tables, chairs, and wastebaskets are
provided. Bedding provided includes mattress
pad, pillow, one woolen blanket, sheets, pillow
cases, and towels, Closet space is ample, and
lavatory facilities are traditional dormitory fa-
cilities, Maid service is available at an extra
charge of $2 per person per day, Keys, curtains,
glasses, and soap are also provided. Each dor-
mitory has a fully equipped laundry room with
coin-operated washers and dryers. Ironing fa-
cilities are also available. A limited number of
irons (3) will be available at each hall desk.

Residence hall rooms can be occupied from
1:00 p. m. on Sunday, August 12, to 1:00 p. m,
on Thursday, August 16, for participants in the
Computer Conference; from 1:00 p. m. on
Thursday, August 16, to 1:00 p, m, on Sunday,
August 19, for participants in the Computer
Short Course; and from 1:00 p. m. on Sunday,
August 19, to 1:00 p. m, on Saturday, August 25,
for those attending the AMS—-MAA Summer Meet-
ing. Residence hall clerks will be available from
8:00 a, m, to midnight daily in the individual
halls, Housing assignments may be picked up in
the University Center adjacent to the meeting
registration desk. The room registration clerk
will be on duty from 8:00 a, m. to midnight daily,
August 18—22, Full payment must be made at
time of check-in,

The daily rate per person is as follows:

Singles $4 per person per day

Doubles $3 per person per day
Children will be housed at the regular rates in
rooms adjacent to their parents. Cribs and cots
are not available in the residence halls.

Since only a limited number of dormitory
rooms will be available, guests should register
in advance to be assured of residence hall hous-
ing, Please use the Room Reservation Form
provided on the last page of these cNotiet). Resi-
dence hall reservation requests will be acknowl-
edged by the university.
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FOOD SERVICES

Meals will be available on an a la carte,
pay-as-you-go basis in the Gold Oak Room at
the University Center, Hours of service and
representative prices are as follows:

Breakfast 7:00a.m, - 10:00a.m, $1.25
Lunch 10:30 a, m, - 2:30 p.m, 1,60
Dinner 5:00 p.m, - 6:30 p.m, 2,35

For children under 12, meal prices in the Gold
Oak Room are two-thirds of those for adults,
Light snacks and beverages will be available in
the Gold Oak Room between the hours of 6:30
a.m, and 10:00 p. m,

MOTELS

The university has reserved several blocks
of rooms at nearby motels, Participants desiring
accommodations in motels are encouraged to
preregister, and to complete the form, or rea-
sonable facsimile thereof, which will be found on
the last page of these cNoticeD . Forms should be
returned to Mathematics Meetings Housing Bu-
reau, P,O, Box 6887, Providence, Rhode Island
02904, The Housing Bureau will forward the room
reservation to Missoula for processing of ac-
commodation requests. Reservations will be
made in accordance with preferences indicated
on the reservation form, insofar as this is pos-
sible, and all reservations will be confirmed,
Participants will be informed of any deposit re-
quirements at the time of confirmation, Please
note that only those motels designated by an as-
terisk have reserved a block of rooms during the
week of the Computer Conference and Computer
Short Course, Space is limited and early reser-
vations are suggested, The special post office
box number, given above, will expedite proces-
sing of preregistrations and reservations, All
participants are urged to use this special num—
ber,

Deadline for receipt of reservation requests
in Providence is July 20, 1973, for participants
in the Computer Conference and Computer Short
Course, and July 27, 1973, for participants in
the AMS-MAA Summer Meeting,

Motels are listed below with the following
coded information: 8P, Swimming Pool; KF,
Kitchen Facilities; TV, Television; RT, Restau-
rant; CL, Cocktail Lounge; T, Telephone; AC,
Air Conditioning; DB, Double Bed; QB, Queen-
Size Bed; KB, King-Size Bed, All prices are
subject to change without notice,

The bracketed numbers appearing next to
each category of rooms in the listing below refer
to the number of available rooms in that price
range.

*BEL AIRE MOTEL (406) 549-5134
300 East Broadway - 26 rooms

[15] Singles, DB $14. 50
[11] Doubles, DB 14,50
Doubles, two DB 20, 50

Code: SP-TV-RT-T-AC
1 mile from campus
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*EXECUTIVE MOTOR INN (406) 543-7221
201 East Main Street - 30 rooms

Singles $20.00
Doubles 20, 00
[30]{Triples 22,00
Quadruples 24,00
Rollaway 2,00

Code: SP-TV-limited RT-T-AC
1 mile from campus

FLORENCE MOTOR INN (406) 543-6631
111 North Higgins - 100 rooms

[ 8] Studios $ 9.50
[10] Singles 11.50
[45] Twins 14.50
[35] Doubles 14,50
[ 2] Suites 32.50

Rollaway 2,00

Code: TV-RT-CL-T-AC

1 mile from campus

HOLIDAY INN (406) 543-7231

U.S. 10W & Mullen - 30 rooms
[3O]{Sing1es $14, 00

Doubles 19,00
Code: SP-TV-CL-T~AC
5 miles from campus

THE LODGE MOTEL (406) 549-2387
630 East Broadway - 10 rooms

Doubles $18.00

[ 8]{Triples 20,00
Quadruples 22,00

[ 2] Suites 28.00 and $30. 00

Code: SP-TV-T-AC
1/2 mile from campus

*RED LION MOTOR INN (406) 728-3300
700 West Broadway - 32 rooms

[20] Singles, QB $14.00-$18. 00

Doubles, two QB 20, 00- 24,00
[12){ Triples, two QB 23.00- 27.00
Quadruples, two QB 26, 00- 30, 00

Rollaway
Code: SP-TV-RT-CL-T
3 miles from campus

PONDEROSA LODGE (406) 543-3102
800 East Broadway - 11 rooms

[ 2] Singles, QB $16. 00

[ 6]{Triples, two QB 22,00

Quadruples, two QB 24. 00

[ 3] Suites, 2rooms, QB 26, 00
Code: TV-AC
1/2 mile from campus

*THUNDERBIRD MOTEL (406) 543-7251
1009 East Broadway - 8 rooms

3.00

[ 2] Singles $17. 50
[ 6] Doubles, two DB 24,00
Rollaway 2.00

Code: SP-TV-T-AC
1/2 mile from campus

TRADE WINDS MOTEL (406) 549-5134
744 East Broadway - 5 rooms
[ 5] Doubles, two DB  $24,00
Code: SP-KF-TV-T-AC
1/2 mile from campus



TRAVELODGE (406) 728-4500
420 West Broadway - 40 rooms

Singles $13.00
[12]{Doub1es 16,50
[ 8]{Singles, KB 14,00

Doubles, KB 18,00

[20]¢Triples, two DB 22,50
Quadruples, two DB 24, 00
Rollaway 3,00

Code: TV-RT-T-AC
1 1/2 miles from campus

VILLAGE MOTOR INN (406) 728-3100
100 Madison - 50 rooms

{Doubles, two DB 20,50

[10] Singles $14. 00
[10] Doubles, two DB 19,00
[30] Quadruples 23. 50

Code: SP-KF-TV-RT-CL-T-AC
6 blocks brom campus

PARKING

No permits will be required for parking on
campus. Maps showing the location of the various
college parking lots will be available at the reg-
istration desk,

CAMPING

There are several National Forest Camp-
grounds within easy commuting distance of Mis-
soula, A partial listing by highway and distance
from Missoula includes the following: U.S. 93
South, Charles Waters Memorial, 27 miles, 10
campsites; U.S. 12 West, Lewis and Clark, 27
miles, 22 campsites; Lee Creek, 36 miles, 15
campsites; I 90 East (Rock Creek Road, 24 miles
east of Missoula). Five separate campgrounds
with a total of 51 campsites are located on the
Rock Creek Road; the distances from Missoula
range from 38 to 51 miles. The area is noted for
its excellent fishing, Private camping, camper,
and trailer facilities are available at E1 Mar
Trailer Village and KOA Kampground (406) 549~
0881, Route 9, Missoula, Montana 59801, 5
miles from campus, 2 people $3.00 + $0, 25 for
each additional person in the same party; Mobil
City Trailer Park (406) 549-2218, 1509 River
Road, Missoula, Montana 59801, 2 1/2 miles
from campus, 2 people $3,00 + $0, 50 for each
additional person in the same party, Requests
for reservations can be made directly by mail
or telephone,

BOOKSTORE

A bookstore is located in the University
Center, Its hours of operation are 9:00 a, m, to
5:00 p. m,, Monday through Friday.

LIBRARIES

The University Library will be moving to
its new building between summer session and
autumn quarter, hence probably will not be open.

Current mathematical journals are housed
in Room 205 of the Mathematics Building,

Missoula City—County Library

Schedule: 10:00 a, m. - 9:00 p. m, Weekdays
10:00 a, m. - 6:00 p. m, Saturdays
Closed Sundays and legal holidays

158

MEDICAL SERVICES

Missoula is the medical center of Western
Montana, The Western Montana Clinic, com-
prising 30 physicians and surgeons, is at 501
West Broadway; many physicians have offices in
Professional Village. St, Patrick Hospital is at
500 West Broadway, and Community Hospital is
on West South Avenue, Aid in case of emergency
may be had by calling the university telephone
exchange (dial ""0"),

ENTERTAINMENT

The University of Montana is planning a
program of recreation and entertainment for
mathematicians and their families, Participants
and their families are encouraged to take advan-
tage of the natural beauty of the area,

A buffet will be served in the University
Center on Sunday, August 19, from 6:30 p, m, to
8:30 p. m. The cost will be $1, 74 for adults and
half-price for children under 12 years,

On Wednesday, August 22, there will be a
western barbecue picnic at Pattee Canyon Picnic
Area, The menu will feature a choice of barbe-
cued spare ribs, barbecued beef, and chopped
steak. The cost will be $4 per adult, $1.75 per
child (under 12 years). Bus transportation from
the University Center to the picnic area will be
provided. Service will begin at 5:30 p, m,

A beer party is being arranged for Wednes-
day, August 22, beginning at 8:00 p. m. at one
of the local establishments at a nominal cost,

Fun-do courses will be offered in the Uni-
versity Center on Monday through Thursday from
10:00 a, m, to noon. The topics will be selected
from among the following areas: painting and
drawing, improvisational theater, folk music,
dance, and yoga, organized with children in
mind, A nominal fee may be charged. Also with
children in mind, free movies will be shown at
8:00 p. m. on Monday, Tuesday, and Thursday in
the University Center, Further entertainment is
being planned for Monday and Tuesday evenings,
August 20 and 21, Details will be available at
the registration desk,

An organized program of volleyball and/or
softball will take place each afternoon at 3:00
p.m, Up to three hikes of varying grades of dif-
ficulty are being scheduled for Tuesday, Wed-
nesday, and Thursday,

If sufficient interest is indicated at regis-
tration time, the following tours will be held:

(1) Tuesday, August 21, a half-day trip to the
National Bison Range which is a unique wildlife
reserve with deer, elk, antelope, and buffalo.
This refuge is 36 miles from Missoula, and the
trip through the reserve covers about 19 miles,
There will be a charge for transportation, (2)
Wednesday, August 22, a half-day tour of Mis-
soula, including such areas as Fort Missoula
(one of the first military posts in Montana) and
the Smokejumpers Center. (3) Thursday, Au-
gust 23, an all-day tour of ghost towns in west-
ern Montana, Leave Missoula 8:30 a, m, ; return
10:00 p. m, There is a $10 fee for transportation,
or drive your own car. Bring sack lunch, pay
for own dinner. (4) Thursday, August 23, a half-



day river-float trip. A $10 fee per person in-
cludes raft rental and transportation, Bring sack
lunch and fishing gear. This trip is limited to 25,

The following pre~ and post-meeting trips
will be scheduled if sufficient interest is indi-
cated on responses received by July 15, (1) Leave
Missoula, Friday, August 17, 7:00 a, m, and re-
turn Sunday, August 19, 6:00 p. m, A horseback
pack trip to either Anaconda-Pintlar Wilderness
(fee $75) or Bob Marshall Wilderness (fee $75).
The fee includes all expenses, Bring only sleep-
ing bag, personal gear, and fishing equipment,
Each of the above trips is limited to 15, (2) Leave
Missoula, Saturday, August 25, 10:00 a.m, and
return Monday, August 27, 9:00 p.m, A back-~
pack hike in Glacier National Park. A $15 fee
per person covers guide service and transporta-
tion. Furnish own food, sleeping bag, and per-
sonal gear, This trip is limited to 12.

If you are interested in any of these trips,
please send name, address, and number of per-
sons in party to Professor Gloria Hewitt, Uni-
versity of Montana, not later than July 15 with a
clear indication of first, second, and third choice
of trips [(1) horseback trip to Anaconda; (2)
horseback trip to Bob Marshall; (3) backpack in
Glacier].

The Rocky Mountaineers Club will have
hikes (day or overnight) scheduled on the week-
ends of August 18—19 and August 25—26, Inter-
ested persons may obtain details by writing Pro-
fessor W. R. Ballard, University of Montana,

Most university recreational facilities will
be open, Swimming, tennis, bowling, table ten-
nis, and billiards will be available, There are
numerous picnic areas and fishing opportunities
(licenses required) in the area, Hiking possibil=~
ities are essentially unlimited, The surrounding
countryside offers much to the inquisitive trav-
eler,

TRAVEL

During the summer, Missoula is on MOUN-
TAIN DAYLIGHT SAVING TIME, Its situation on
two major highways, Interstate 90 (Old U.S. 10)
and U, S, 93 (the Pan-American Highway, with
connections to the Alcan Highway) makes Mis-
soula the "Crossroads of Northwestern North
America, " Missoula is also on U, S, 12 (the
Lewis and Clark Trail) and scenic Montana 200,
Information regarding highway travel in Montana
is available from the Montana Department of
Highways, Helena, Montana 59601, The Grey-
hound Bus Line provides service to and from
points west (via Spokane) and east, Frontier Air-
lines serves Missoula with connections from Bil-
lings, Denver, and Salt Lake City, and Northwest
Airlines has flights with connections through Bil-
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lings and Spokane, Participants are advised to
check airline schedules carefully to obtain the
best connecting flights to and from Missoula,
Early reservations are also suggested. Rail ser-
vice to Missoula is by Amtrak which currently
has three trains per week from both the east and
west, Rental cars available are limited so that
prior reservations would be advisable through
Avis, Budget, Ford, Hertz, and National Car
Rentals, Rental agencies located at the airport
terminal are Avis, Hertz, and National,

Missoula provides no regular transporta-
tion to and from the air terminal, and cab ser-
vice is extremely limited, During the meetings,
shuttle bus service will be provided to and from
the air terminal, tickets for which may be pur-
chased through the Mathematics Meetings Hous-
ing Bureau along with preregistration at a charge
of $1 per person one way (children under six
free). Tickets will be $2 per person one way if
purchased at the terminal, The schedule of ser-
vice will be determined on the basis of responses
on the preregistration form, and tickets will be
mailed.

MAIL AND MESSAGE CENTER

All mail and telegrams for persons attend-
ing the meetings should be addressed to the spe-
cific: meeting in care of University Center Mall,
Registration Area, University of Montana, Mis~-
soula, Montana 59801. The telephone number
will be (406) 243-5665, Messages may be left for
registrants during hours given in section entitled
MEETING PREREGISTRATION AND REGISTRA~
TION,

LOCAL ARRANGEMENTS COMMITTEE

H. L. Alder (ex officio), William R, Bal-
lard (co-chairman), Charles A, Bryan, Rodney
T. Hansen, Gloria C, Hewitt, Don O, Loftsgaar~
den, D, George McRae, W, M, Myers, Jr. (co-
chairman), Kenneth A, Ross (ex officio), F. N,
Springsteel, Robert R. Stevens, Gordon L.
Walker (ex officio), and I. Keith Yale,

WEATHER

The normal daytime high temperature dur-
ing this period is 79°F to 82°F, Normal night-
time low is 45°F to 47°F, Rainfall in August
averages 0,72 inches; precipitation may accord-
ingly be expected to be light and scattered. If
there is precipitation, it may fall as snow on
nearby mountains, Humidity normally ranges
from an afternoon low of about 20 percent to a
nighttime high of 70 percent. Record high and
low temperatures for August are 105°F and
32°F respectively.



SUMMARY OF ACTIVITIES

The AMS Committee to Monitor Problems in Communication has recommended that a Summary of Activities appear
in the issue of the CAblizx) which contains a reservation form for either an annual or a summer meeting. The pur-
pose of this summary is to provide assistance to registrants in the selection of arrival and departure dates. The
program, as outlined below, is based on the information available at press time.

SUNDAY, August 12 American Mathematical Society Mathematical Association of America

2:00 p.m. - 7:00 p.m. REGISTRATION

CONFERENCE ON THE INFLUENCE OF COMPUTING ON

MONDAY, August 13 MATHEMATICAL RESEARCH AND EDUCATION

8:00 a.m. - 4:00 p.m. REGISTRATION

9:30 a.m. - 11:30 a.m. Panel discussion: The computer and calculus
Stephen J. Garland, moderator

1:00 p.m. - 2:00 p.m. Invited address: Number theory
Derrick H. Lehmer

2:00 p.m. - 3:00 p.m. Invited address: Algebra
Charles C. Sims

3:15 p.m. - 4:15 p.m. Contributed Papers I

TUESDAY, August 14

8:30 a.m. - 4:00 p.m. REGISTRATION
9:00 a.m. - 10:00 a.m, Invited address: Mathematical statistics and
probability
Ulf Grenander
10:30 a.m. - 11:30 a.m. Invited address: Numerical mathematics
J.F. Traub
1:00 p.m. - 3:00 p.m. Panel discussion: Logistics of computer usage in
education

Glen R. Ingram
William B. Kehl, moderator
Thomas E. Kurtz

3:00 p.m. - 4:30 p.m Contributed Papers IT

WEDNESDAY, August 15

8:30 a.m. -~ 4:00 p.m. REGISTRATION
9:00 a.m. - 10:00 a. m. Invited address: Applied mathematics (applications
to physical sciences)
Peter Lax
10:30 a. m. - 12:30 p.m. Panel discussion: The computer and its relation

to less traditional courses
Richard A. Karp, moderator

1:30 p.m. - 2:30 p.m. Invited address: Unexpected impact of the computer
on science and mathematics
Thomas Cheatham

2:30 p.m. - 3:30 p.m. Invited address: The computer and thought: What's
new
Edward A. Feigenbaum
3:30 p.m, - 5:00 p.m, Contributed Papers III

THURSDAY, August 16

8:30 a.m. - 4:00 p.m., REGISTRATION
9:00 a.m. - 5:00 p.m. EXHIBITS
9:00 a.m. - 10:00 a.m. Invited address: Mathematics and the computer:

What lies ahead
Stanislaw M. Ulam

10:30 a.m. - 12:30 p.m. Panel discussion: CUPM Report on the impact of
the computer on the teaching of mathematics
Alex Rosenberg, moderator
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THURSDAY, August 16

CONFERENCE ON THE INFLUENCE OF COMPUTING ON

MATHEMATICAL RESEA

RCH AND EDUCATION

1:30 p.m. - 2:30 p.m.
2:30 p.m. - 4:30 p.m.
4:30 p.m. - 5:30 p.m,

Invited address: Optimization and operations

research
Philip Wolfe

Panel discussion: The computer and its relation to
other traditional courses
Cleve B. Moler, moderator

Contributed Papers IV

FRIDAY, August 17

PRECEPTORIAL INTRODUCTION TO COMPUTER
SCIENCE FOR MATHEMATICIANS

8:00 a.m. - 4:00 p.m. REGISTRATION

9:00 a.m. - 5:00 p.m. EXHIBITS
SATURDAY, August 18

8:00 a.m. - 3:00 p.m. REGISTRATION

9:00 a.m. - 2:00 p.m. EXHIBITS

AMS — MAA SUMMER MEETINGS

SUNDAY, August 19

American Mathematical Society

Mathematical Association of America

9:00 a.m. - 4:00 p.m.
2:00 p.m. - 8:00 p.m.
6:30 p.m, - 8:30 p.m.
7:00 p. m.

7:00 p.m. - 7:30 p.m.
7:40 p.m. - 7:54 p.m.
7:55 p.m. - 8:14 p.m.
8:25 p.m., - 9:45 p.m.

Board of Governors

REGISTRATION-University Center-First Floor Mall
Buffet - University Center

MAA - MOTION PICTURES

Films of the Topology Films Project (in
color and with sound narration)

Space filling curves
Regular homotopies in the plane, Part I
Regular homotopies in the plane, Part II

A film of the MAA Individual Lectures Film
Project (in black and white) The marriage
theorem (two parts), with Gian-Carlo Rota

MONDAY, August 20

AMS

MAA

8:00 a.m. - 5:00 p.m.
9:00 a.m. ~ 10:00 a.m.

9:00 a.m. ~ 5:00 p.m.
10:10 a.m. ~ 11:30 a.m.

11:30 a.m. - 12:00 noon

10:00 a.m. - 12:00 noon
1:30 p.m. - 2:20 p.m.

2:30 p.m. - 3:20 p.m.

REGISTRATION-University Center-First Floor Mall

EXHIBITS - University

THE EARLE RAYMOND HEDRICK
LECTURES: Some recent applications of
mathematics
Lecture I: An application of geometry
Henry O. Pollak

Center - First Level

Panel discussion: Beyond academe: The
mathematician in the real world

W.M. Boyce

R.C. DiPrima, moderator

R. E. Gaskell

A.J. Goldman

Shmuel Winograd

General discussion by the panel and the
audience

Fun-Do Courses - University Center
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THE EARL RAYMOND HEDRICK
LECTURES: Lecture II: An application of
algebra

Henry O. Pollak

Invited address: Subsets of finite sets
H.J. Ryser



MONDAY, August 20

American Mathematical Society Mathematical Association of America

3:00 p.m. Softball - Volleyball
3:30 p.m. - 4:20 p.m. Invited address: Some machinations of
Leonhard Euler
C.T. Long
4:30 p.m. - 6:00 p.m. AMS Committee on Employment and Educational Policy -
Panel discussion: The role of the Ph. D. in two-year
college teaching
John W. Jewett, moderator
7:00 p.m. MAA - MOTION PICTURES
Films of the college geometry project
(in color)
7:00 p.m. - 7:10 p.m, Caroms, with Chandler Davis
7:11 p.m. - 7:22 p.m. Equidecomposable polygons, with J.D. E.
Konhauser
7:23 p.m. - 7:33 p.m. Central similarities, with Daniel Pedoe and
H.S.M. Coxeter
7:34 p.m. - 7:47 p.m. Dihedral kaleidoscopes, with H.S. M.
Coxeter
8:00 p.m. - 9:20 p.m. A film of the MAA Individual Lectures Film
Project (in black and white): It's how you
count that counts (Parts I and II), with
H.N. Shapiro
8:00 p. m. Family Movies - University Center
TUESDAY, August 21 AMS MAA
a.m. National Bison Range Tour
8:30 a.m. - 4:30 p.m. REGISTRATION - University Center - First Floor Mall
9:00 a.m, - 5:00 p.m. EXHIBITS - University Center - First Level
9:00 a.m. - 9:50 a.m. THE EARLE RAYMOND HEDRICK
LECTURES: Lecture III: An application
of analysis
Henry O, Pollak
10:00 a.m. - 10:50 a.m. Business Meeting: Presentation of Lester
R. Ford Awards and two special awards
10:00 a.m. - 12:00 noon Fun-Do Courses - University Center
11:00 a.m. - 11:50 a.m. Invited address: Guessing and proving
George Polya
12:15 p.m. PI MU EPSILON - Council Luncheon
1:30 p.m. - 2:30 p.m. Colloquium Lectures: Nonlinear
functional analysis, and its applications
to nonlinear partial differential and in-
tegral equations, Lecture I
Felix E. Browder
2:45 p.m. - 3:45 p.m. Colloquium Lectures: Schizophrenia in
contemporary mathematics: The problem
and the cure, Lecture I
Errett A. Bishop
3:00 p.m. Softball - Volleyball
3:15 p.m. - 5:15 p.m. PI MU EPSILON - Contributed Papers
5:00 p. m. Council Meeting |
6:30 p. m. PI MU EPSILON - Banquet
7:00 p.m. MAA - MOTION PICTURES
7:00 p.m. - 7:08 p.m. A film produced by Bruce and Katharine
Cornwell (in color): Newton's equal areas
7:10 p, m. Films of the MAA mathematics today series
(in color)
7:10 p.m. - 8:11 p.m. Let us teach guessing, a demonstration with
George Polya
8:20 p.m. - 9:20 p.m. Fixed points, with Solomon Lefschetz
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TUESDAY, August 21

American Mathematical Society Mathematical Association of America

8:00 p.m,
8:00 p.m.

Family Movies - University Center

PI MU EPSILON - Lecture - Victor Klee - Some unsolved problems
from intuitive geometry

WEDNESDAY, August 22

AMS MAA

a.m,
a.m.

8:00 a.m.

8:30 a.m. - 4:30 p.m.
8:30 a.m. - 9:30 a.m.

9:00 a.m. -~ 5:00 p.m.
9:00 a.m. ~ 12:00 noon
9:45 a.m. ~ 10:45 a. m.

10:00 a. m. ~ 12:00 noon
10:40 a.m. - 12:40 p. m.
11:00 a.m. ~ 12:00 noon

1:30 p.m. - 2:20 p.m.

2:30 p.m. 4:00 p.m.

3:00 p.m.
4:00 p.m. - 4:30 p.m.

5:30 p.m.
8:00 p.m.
8:30 p.m.

Missoula Tour

Hikes

PI MU EPSILON - Dutch Treat Breakfast
REGISTRATION - University Center - First Floor Mall

INVITED ADDRESS: The Hilbert
modular group
F. E. P. Hirzebruch

EXHIBITS - University Center ~ First Level
Contributed Papers

Colloquium Lectures II
Felix E. Browder

Fun-Do Courses - University Center
PI MU EPSILON - Contributed Papers

Colloquium Lectures II
Errett A. Bishop

Invited address: A survey of lattice point
problems
T.M. Apostol

Panel discussion: New directions in training
undergraduate mathematics teachers

John Hilzman

J. M. Jobe

D. E. Kibbey

Joseph Lipson

Robert McKelvey, moderator

Softball - Volleyball

General discussion by the panel and the
audience

Western Barbecue Picnic - Pattee Canyon Picnic Area
Beer Party

Association for Women in Mathematics - Panel Discussion

THURSDAY, August 23

AMS MAA

a.m.

8:30 a.m. - 10:00 p.m.
8:30 a.m. - 4:30 p.m.
8:30 a.m. - 9:30 a.m.

9:00 a.m. - 12:00 noon
9:00 a.m. - 12:00 noon
9:00 a.m. - 4:00 p.m.
9:45 a.m. - 10:45 a. m.

10:00 a.m. - 12:00 noon
11:00 a. m. - 12:00 noon

1:30 p.m. - 2:30 p.m.

2:45 p.m. - 3:45 p.m.

Hikes
Western Montana Ghost Town Tour
REGISTRATION - University Center - First Floor Mall

INVITED ADDRESS: The analytic theory
of algebraic numbers
Harold M. Stark

EXHIBITS - University Center - First Level
Contributed Papers |
C B M S Council Meeting

Colloquium Lectures III
Felix E. Browder

Fun-Do Courses - University Center

Colloquium Lectures III
Errett A. Bishop

INVITED ADDRESS: Binomial probabilities
Richard M. Dudley

INVITED ADDRESS: Piecewise linear
methods in Riemannian geometry in the
large

Herman R. Gluck
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THURSDAY, August 23

American Mathematical Society

Mathematical Association of America

2:45 p.m. - 3:45 p.m.

3:00 p. m.
4:00 p.m.
7:30 p.m.

8:00 p.m.

INVITED ADDRESS: On the incom-

patibility of two conjectures concerning

primes; a discussion of the use of com-

puters in attacking a theoretical problem
J.Ian Richards

Softball - Volleyball
Business Meeting

AMS Committee on Employment and
Educational Policy - Panel discussion:
An analysis of the state of the job market
Richard D. Anderson
Martha Kathleen Smith

Family Movies - University Center

FRIDAY, August 24

AMS

MAA

8:30 a.m. - 9:30 a.m.

8:30 a.m. - 1:30 p.m.
9:00 a.m. - 12:00 noon
9:45 a.m. - 10:45 a.m.

11:00 a.m. - 12:00 noon

1:30 p.m. - 2:30 p.m.

1:30 p.m. - 2:30 p.m.

2:45 p.m. - 3:45 p.m.

2:45 p.m. -

3:45 p.m.

4:00 p.m. - 5:00 p.m.

4:00 p.m. - 5:00 p.m.

Eugene, Oregon

INVITED ADDRESS: On the approx-
imation-solvability of equations in-
volving A-proper and pseudo-A-proper
mappings

W.V. Petryshyn

REGISTRATION - University Center - First Floor Mall

Contributed Papers

Colloquium Lectures IV
Felix E. Browder

Colloquium Lectures IV
Errett A. Bishop

INVITED ADDRESS: Projective varieties
of small codimension
Robin Hartshorne

INVITED ADDRESS: Diffusion
processes and migration models in
population genetics theory

Wendell H. Fleming

INVITED ADDRESS: Some invariants
of flat bundles
James Simons

INVITED ADDRESS: Approaches to

Goldbach's problem
Patrick X. Gallagher

INVITED ADDRESS: Toward a
mathematical theory of memory
Jan Mycielski

INVITED ADDRESS: Some structure
theorems in several complex variables
F. Reese Harvey
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The Seven Hundred Eighth Meeting
University of Minnesota
Minneapolis, Minnesota

November 3, 1973

The seven hundred eighth meeting of the
American Mathematical Society will be held at
the University of Minnesota, Minneapolis, Min-
nesota, on Saturday, November 3, 1973,

By invitation of the Committee to Select
Hour Speakers for Western Sectional Meetings,
there will be hour addresses by Professor
Charles L. Fefferman of the University of Chi-
cago and by Professor Frank A, Raymond of the
University of Michigan, The titles of their lec-
tures will be announced later.

Sessions for contributed ten-minute papers
will be held both morning and afternoon, Ab-
stracts should be submitted to the American
Mathematical Society, P, O, Box 6248, Provi-
dence, Rhode Island 02904, so as to arrive prior
to the deadline of September 6, 1973, Those hav-
ing time preferences for the presentation of their

papers should indicate them on their abstracts,
There will be a session for late papers if one is
needed, but late papers will not be listed in the
printed program of the meeting.

There will probably be several special ses-
sions of selected twenty-minute papers. The sub-
jects of these special sessions and the names of
the mathematicians arranging them will be an-
nounced in the August cNotice) . Some informal
sessions may also materialize,

Detailed information about travel and ac-
commodations will appear in the August issue of
these d%am), and the final program of the meet-
ing will appear in the October ¢Natice.

Paul T. Bateman
Associate Secretary
Urbana, Illinois

HOUR SPEAKERS AT AMS MEETINGS

This section of these cNotied) lists regularly the individuals who
agreed to address the Society at the times and places noted below,

Bellingham, Washington, June 1973

Burton Rodin

Haskell Rosenthal

Missoula, Montana, August 1973

Richard M. Dudley
Wendell Fleming
Patrick X. Gallagher
Herman Gluck

Robert C. Hartshorne
F. Reese Harvey

F. E. P, Hirzebruch
Jan Mycielski

Walter Petryshyn

J. Ian Richards
James Simons
Harold M. Stark

Atlanta, Georgia, November 1973

Ben Fitzpatrick
Paul Hill

M. Z. Nashed

Tucson, Arizona, November 1973

Andrew P, Ogg

Robert R, Phelps



NOMINATIONS FOR MEMBER-AT-LARGE

Five positions of member-at-large of the
Council are to be filled in the election of October
1973, The Council has nominated eight candidates
for these positions, namely

Raymond O, Wells, Jr,
Joshua A, Leslie
Robion C. Kirby
Herbert B, Keller
Wolfgang M., Schmidt
Phillip A, Griffiths
Charles W, Curtis

It is intended that the Council will name one
additional candidate for the position of member-
at-large.

The names are published now to assist those
who wish to participate in making additional nom-
inations by petition, This is a procedure autho-
rized on March 31, 1972, for a two-year trial in
the elections of 1972 and 1973, The situation is
to be evaluated in January 1974,

The name of a candidate for the position of
member-at-large of the Council may be placed
on the ballot by a petition that conforms to sev-
eral rules and operational considerations, as
follows:

1. To be considered, petitions must be ad-
dressed to Everett Pitcher, Secretary, Box
6248, Providence, Rhode Island 02904, and must
arrive by August 1, 1973,

2, The name of the candidate must be given
as it appears in the Combined Membership List.
If the name does not appear in the list, as in the
case of a new member or by error, it must be as
it appears in the mailing lists, for example on
the mailing label of the cNotices)

3, The petition for a single candidate may
consist of several sheets each bearing the state-
ment of the petition and signatures. The name of
the candidate must be exactly the same on all
sheets,

4. On the facing page is a sample form for
petitions, Copies may be obtained from the Sec-
retary; however, petitioners may make and use
photocopies or reasonable facsimiles,

5. A signature is valid when it is clearly
that of the member whose name and address is
given in the left-hand column, At least fifty valir
signatures are required for a petition to be con-
sidered further,

6. The signature may be in the style chosen
by the signer, However, the printed name and
address will be checked against the Combined
Membership List and the mailing lists, No at-
tempt will be made to match variants of names
with the form of name in the CML. A name not
in the CML or on the mailing lists is not that of
a member, (Example: The name Everett Pitcher
is that of a member, The name E. Pitcher ap-
pears not to be, Note that the current mailing
label of the cAotices) can be peeled off and affixed
to the petition as a convenient way of presenting
the printed name correctly., )

7. When a petition meeting these various
requirements appears, the Secretary will ask th~
candidate whether he is willing to have his name
on the ballot, His assent is the only other condi-
tion of placing it there, Petitioners can facilitate
the procedure by accompanying the petitions with
a signed statement from the candidate giving his
consent,
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NOMINATION PETITION FOR 1973 ELECTION

The undersigned members of the American Mathematical Society propose the name of

as a candidate for the position of member-at-large of the Council of

the American Mathematical Society for a three-year term beginning January 1, 1974,

Printed or typed name and address
or cNotice mailing label Signature
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A POSSIBLE PROGRAM FOR THE
AMERICAN MATHEMATICAL SOCIETY
by Saunders Mac Lane

For many years the American Mathematical
Society has continued to carry on its accustomed
activities, modified in detail by the needs of the
time, the 1971 Committee to Review Society Ac-
tivities, and the ingenious ideas of Comm~Comm
(the Committee to Monitor Problems in Commu-
nication), It now seems appropriate to again re-
consider the overall objectives of the Society. This
essay will be the author's own formulation of these
objectives, set down here to initiate discussion,

A, PUBLICATION

Publication of mathematical research is a
major portion of the activity of the Society. Such
publication is fundamental; it provides the oppor-
tunity for members of the Society (and others) to
present their new results to the world mathemat-
ical community, Currently, Society publications
are extensively supplemented by other publication
activities sponsored by universities, regional
groups, or commercial publishers, But there is
no present likelihood that the Society's publica-
tion activities could be replaced by such others,

Present publication activities may be
grouped as follows:

1, Primary research journals, The Society
maintains three general journals: Transactions,
Proceedings, and Bulletin, They have clearly
separated functions; namely, they publish longer
research papers, shorter research papers, and
finally research announcements plus review ar-
ticles, In addition, research monographs are
published in the various numbers of the Memoirs.
These publications, taken together, provide for
a broad scale presentation of research, What is
missing is a smaller journal publication at a
level comparable with the Annals of Mathematics
for the very best and most impressive papers.

The Society also publishes one specialized
journal, Mathematics of Computation. Many other
specialized mathematical journals in other fields
exist, chiefly under commercial auspices, It
might be appropriate that the Society consider
the total array of such journals with a view to
discovering bad gaps or duplication in the list of
specialties.

2. Secondary literature. Mathematical Re~
views, perhaps the single most important pub-
lication of the Society, faces both financial and
intellectual difficulties, It is important that the
Society continue this publication by clearly meet-
ing these difficulties, We need to provide for
greater simplicity and at the same time greater
coverage of the applications, The recently es~
tablished Index of Mathematical Papers is another
AMS secondary journal, It is probably too early
to judge its success though there is a clear need
to increasing its coverage to match that of MR,
Our secondary literature also includes the vari-
ous Translations; I observe that their success is
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more sensitive to economic considerations, Fi-
nally, the Society has several sets of Proceed-
ings of symposia, containing papers of a survey
or expository nature,

There are very serious gaps in the sec-
ondary publication program of the Society. The
recent growth of mathematical publication means
that evaluative and analytical summaries of the
state of mathematical research and knowledge
will become increasingly important, We have
long needed more expository articles; now we
also need more thorough going essays on the or-
ganization of knowledge, I suggest that the Society
should take a lead in stimulating such develop-
ment,

3. Books, The AMS has the Colloquium
and Mathematical Survey series, active in the
past, currently dormant as of new volumes, and
worth continuing as a resource., Book publica-
tion, even for very specialized topics, is today
almost wholly done commercially. There are
problems of high prices; as of text books, there
may be many shoddy books which should never
have been published, The mathematical commu-
nity has a clear obligation to provide a clear and
quick reviewing service on textbooks; this is in-
deed provided by the Mathematical Association
of America in the Monthly, supplemented by
some reviews in the Bulletin,

B, MEETINGS

The second most important activity in the
Society is the organization of meetings., The re-
cent development of our science suggest that the
increasing speed of communication and of meet-
ing has indeed considerably accelerated the de-
velopment of research, However, the external
pattern of the meetings of the Society has not
been changed for forty years, except for a one-
month shift in the date of the annual meeting and
a smaller shift in the date of the summer meet-
ing.

1. The annual meeting has become top-
heavy (attendance 4, 256 in New Orleans 1969;
3, 656 in San Antonio; 3,409 in Atlantic City;
2,851 at Las Vegas in 1972; and 3, 200 at Dallas
in January 1973), This big meeting is effective
in getting ""everybody" together, in joining with
our sister societies, and in providing time and
place for necessary committee meetings, The
meeting provides scientific communication in
variety: Colloquium Lectures to tie it all to-
gether, a good variety of hour lectures, and a
vast array of ten-minute papers (at Dallas, 737
individuals were scheduled to speak at AMS ses-
sions), The sessions of ten-minute papers give
new members a chance to appear; they also seem
to individualize the big meeting by bringing to-
gether specialists with common interests. The
new special sessions of twenty-minute papers




can provide a somewhat sharper focus of inter-
est; they have succeeded well, The time of the
January meeting fits the job market, so many of
our younger members come in search of inter-
views—which, given current conditions, can be

a dismal discouragement, All these sizable ac-
tivities mean, too, that the January meeting has
heavy costs, The visible costs for travel are
just the top of the iceberg: There are also the
costs of time and energy spent in attending such
a big assembly, the losses because of the things
which are not accomplished, and the necessity of
holding such a big meeting in a correspondingly
big hotel or convention center, which leads to
added travel costs, It becomes relevant to ask:
What functions can be moved away from the Jan-
uary meeting ? Are the benefits worth the costs?

2, The Summer Meeting had once a great
attraction: a more relaxed atmosphere which al-
lowed a leisurely presentation of mathematics at
a comfortable college campus which was fun.as
a family enterprise. It no longer works so well;
it has slipped in size and attractiveness; it is
very hard to get colleges willing or able to take
on the meeting.

3. Regional Meetings continue and seem
attractive, but it may be that we adhere too much
to tradition, For example, some regional meet-
ings might be replaced by specialist meetings:
one on a broad field (analysis, algebra,...), the
field to vary from year to year. There are pos-
sible topics such as "Teaching and research in
topology". -

4, Symposia (special meeting, conferences,
ets.). These we hold and enjoy. Presumably
more would be better, and that means financial
support by grants or by registration fees. Rec-
ommendation: That the Society establish a com=-
mittee to reexamine from first principles the
idea and arrangements of meetings, Such a com-
mittee could get reports from the membership
(say—questionnaire to those at a meeting: Was it
good or why was it bad; what should be done dif-
erently ?); it would propose substantial changes or
trials and experiments; it must cooperate with
(committees from ?) our sister societies.

C. ENCOURAGEMENT OF RESEARCH

In addition to publications and meetings for
the dissemination of research, the Society has
traditionally encouraged high quality research,

In particular, the Society's prizes provide such
encouragement, With the recent institution (joint-
ly with SIAM) of the Birkhoff and Wiener Prizes
in Applied Mathematics, it is my judgment that
the Society has a well-balanced program of
prizes,

The recognition of high quality research al-
S0 appears in the invited hour lectures and more
particularly in the Colloquium and Gibbs Lec-
tures, It is my observation that they are doing
excellently: lectures good to splendid, subjects
well chosen, attendance good.

Despite these positive words, there are
still other respects in which the Society might
act in encouragement of high quality research.
For example, none of our actions so far are ex-
plicit, positive encouragement of high quality re-
search by women, For my own part, the fact that
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1 studied with Emmy Noether in G&ttingen gives
me a lively appreciation of what ought to be pos-
sible, and what we should help to foster,

With encouragement of research I count al-
so the difficult problem of judging priorities in
fields of research, The American mathematical
community has now grown to a size where the
distribution of mathematicians among fields may
no longer be left to happy chance. Fields which
are initially promising may seem out of promise
or problems, Young mathematicians (and others)
may seek help or guidance in picking the right
field or in shifting as occasion suggests to new
fields,

I recommend that the Society tackle this
problem head on by establishing a committee to
advise on priorities in research, This committee
should in particular take note of challenging areas
of research for the future. The part of this ex-
amination bearing on the applications would nat-
urally be done in collaboration with our sister
societies, notably SIAM.

D. THE ECONOMIC INTERESTS
OF MATHEMATICS

The economic interests and concerns of
our members should also be the concern of the
American Mathematical Society. The times re-
quire it, but the good mechanism will not be
easy to find, There are the problems of dis-
crimination in hiring, mentioned in the resolu-
tions to be presented for the San Francisco meet-~
ing, There are many other related problems.
Specifically, there can be discrimination not only
against women or minority groups, there can al-
so be discrimination against men or majority
groups, and the Society must be even handed in
its support of protest against discrimination of
any one of these sorts. We must strive more
than we have to assist our young mathematicians
in finding their first jobs. Moreover, finding the
second job has now become a very touchy ques-
tion. Economic pressures and previous careless
actions mean that many young mathematicians
holding positions as assistant professor may not
be promoted to a permanent position with tenure,
These problems have grown with great rapidity.
There are cases of individual injustices and it is
not even clear that the general mechanism, de-
pendent so much on letters of reference, is in
good shape, If the Society acts to support its
members, it must in particular support those
who have lost their first jobs.

Even at the most prestigious universities
the current enthusiasm for applications and ""so-
cial relevance'" may sometimes result in a lack
of understanding of how mathematics works, We
may have much to do, even at the top, in en-
couraging the support of the best mathematicians,

Recommendation: That we establish a com~
mittee to examine the ways in which the Society
could begin to support the economic interests of
its members.

This action would be in keeping with the
resolution adopted at the January 1972 Business
Meeting of the Society in Las Vegas,

E. NEW POSITIONS
The above recommendations—like the pres-



ent Employment Register and the newly estab-
lished Employment Information for Mathemati-
cians—may help to distribute better those mathe-
matical jobs which already exist, How to really
make new jobs in mathematics is a deeper prob-
lem, to which I do not have the answer. Serious
suggestions are in order, beginning with more
Ph. D, 's in junior colleges.

One suggestion I have heard calls for an
assessment of the achievements of mathematics:
a report examining outstanding cases in which
mathematical research has contributed directly
or indirectly to societal ends, and of cases in
which public support of mathematical research
has produced fundamental knowledge or under-
standing, Such an assessment is hard to pre-
pare—especially if it looks to the future as well,
Nevertheless, such an assessment might provide
a basic argument for the public support of mathe-
matics and hence of more mathematicians, The
COSRIMS report was such an assessment, but
times have changed, and a new try may be in
order.

Such an assessment would be one part of
the large problem of the public representations
of mathematics—a problem which this essay does
not adequately cover,

Also, when we look hard at getting new po-
sitions we will be in condition to look at the com-
plementary problem of too many Ph, D, 's: has
graduate work in mathematics expanded too ra=-
pidly; if so, what steps should we take?

¥, TEACHING

Fifty years ago or so it seemed that prob-
lems of teaching could be left to the Mathematical
Association of America while the Society concen-~
trated just on research, This distinction is no
longer so clear, Promotion often depends now on
both teaching and research., Research mathema-
ticians and teachers in these days will all deplore
undue increases in teaching loads and excessive
sizes of classes, However, it will do no-good at
all to simply ""deplore" and "view with alarm',
To anyone outside the profession, such state-
ments will be discounted (or ignored) as partisan
proclamations of self-interest,

The point is that teaching matters, and be-
cause it matters, we would do well to find out
what things about it can be done better. On the

one hand we should know what the facts are as to
teaching load (a notable difficult quantity to mea-
sure) and as to class size, Harder yet we should
try to discover the real effects on the students of
big classes. Equally hard, we should pay atten-
tion to the question of how young mathematicians
learn to teach, This is in fact a part of standard
graduate study and would better be a conscious
part. For example, E, E, Moise has suggested
that each four or five graduate teaching assis-
tants get together (in class and offices) to ob-
serve how they teach it and why, When and as
the profession takes steps to know what it is doing
and to improve what it is doing, we will also be
able to deplore the wrong things with more ef-
fectiveness,

What appears to be needed is a joint com~
mittee with MAA on the training of graduate stu-
dents to teach, and on the relative effect on the
students of variables such as class size,

G. SUMMARY OF RECOMMENDATIONS,

a. Examination of the present array of
specialized journals, with especial attention to
gaps in fields covered and to applied fields.

b. A request that Comm~-Comm consider
the problems of encouraging evaluative and ana-
lytical summaries of the state of mathematical
research,

c. A basic study of the style and arrange-
ment of Society meetings, with special attention
to possible meetings devoted to subfields of
mathematics, more symposia, etc,

d. A committee to report on priorities of
research, say in some selected field, with a
view to advising young mathematicians,

e, A joint committee with SIAM on prior-
ities in (some field of) applied mathematics.

f. Real examination of the way in which the
Society could support the economic interests of
its members,

g. Examination (committee or panel dis-
cussion) of the problems of mathematicians not
promoted to tenure.

h. A joint committee with MAA on the
training of graduate students to teach.

i. Information on the state of teaching loads
and class size,

j. An assessment of the achievements of
mathematics,

NEWS ITEMS AND ANNOUNCEMENTS

TANJAY COLLEGE, THE PHILIPPINES

Word has been received that Tanjay College
is in dire need of books at the secondary school
and college level, Tanjay College is located in
the backwoods in the heart of the Philippines and
was founded twenty-one years ago. The college
is now trying to obtain books and educational ma-
terials that will assist them in their plans to ob-
tain university accreditation, Individuals and or-
ganizations wishing to participate by collecting
and shipping books to the college should observe
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the following shipping instructions, Arrangements
have been made with Project Handclasp, 11th
Naval District, San Diego, California, for free
overseas shipment (dependent upon availability of
space), provided that books are sent to the navy
warehouse in San Diego. To save mailing charges,
packages should be sent to San Diego by ""book
rate." Project Handclasp should be notified of a
possible shipment, and packages should be clear-
ly marked for Tanjay College, Tanjay, Negros
Oriental, Philippines, ¢/o Dr, D, P, Villaflores,
President,



TEACHING UNDERGRADUATE MATHEMATICS

A study that was conducted in 1965 showed
that forty percent or more of the freshman-
sophomore teaching was assigned to teaching as-
sistants in more than half of the universities that
reported 1, Departments of mathematics and
their faculties are becoming increasingly con-
cerned with giving more guidance to graduate
students who are assuming such a high percent-
age of the teaching load, In January 1972, the
Committee on the Undergraduate Program in
Mathematics published a booklet entitled Sugges-
tions on the Teaching of College Mathematics
which can be obtained free of charge from
CUPM, P. O. Box 1024, Berkeley, California
94701, In the foreword, Professor Peter J.
Hilton stresses the importance of good under-
graduate teaching, not only to mathematics ma-
jors, but to the users of mathematics (biologists,
economists, ecologists); and in addition, he dis-
cusses the importance of mathematics as a cul-
tural heritage, making it important to "'strive to
awaken in as many people as possible, irrespec-
tive of their chosen vocation, an awareness of
the nature of our science, and its significance
for our civilization, material and spiritual, "

The ideas offered in this booklet have been
culled from materials prepared by a number of
universities, and from various publications deal-
ing with the teaching of mathematics. One par-
ticular publication was widely used, Some Help-
ful Hints to Good Teaching (1966), written by two
graduate students at the University of Wisconsin,
Leroy J. Dickey and Kenneth M, Hunter, Sug-
gestions are given on conducting a course from
the general class preparation by the instructor
through ways to present a lecture, blackboard
techniques, the use of textbooks and visual aids,
assignments, tests, correcting of papers, and
grading, The evaluation of instructors by students
and senior faculty is discussed from the stand-
point of the written evaluation by students at the
end of a term and consultations with faculty, The
final section deals with reading and seminars re-
lated to teaching, and provides an excellent list
of reference material in the form of journals,
periodicals, and books,

The CUPM Newsletter of February 1972
entitled New Methods for Teaching Elementary
Courses and for the Orientation of Teaching As-
sistants, also available without charge from
CUPM, contains seven articles that deal with
various approaches to undergraduate teaching:
"Orientation of teaching assistants'" by Richard

C. DiPrima, Rensselaer Polytechnic Institute;
"An improved orientation program" by Siegfried
K. Grosser, University of Minnesota; "Large-
group instruction at the University of Maryland"
by David Schneider, University of Maryland; ""An
exam-~tutorial program in calculus at MIT" by
Arthur P, Mattuck, Massachusetts Institute of
Technology; "A new approach to mass instruc-
tion" by John W, Riner, The Ohio State Univer-
sity; "The calculus experiment at UCSD"' by
Burton Rodin, University of California, San
Diego; and "Teaching elementary mathematics
to large groups of non-mathematics majors" by
A. Bruce Clark, Western Michigan University.

The University of Minnesota and Rensselaer
Polytechnic Institute have devised orientation
programs which, though different in scope, aim
toward improving undergraduate teaching and
assist graduate student teachers in the class-
room situation, The teaching of large groups of
students, many of whom are not mathematics
majors nor even interested in mathematics, poses
problems for many universities, and the pro-
grams developed by the University of Maryland,
The Ohio State University, and Western Michigan
University are well worth studying., Two quite
different calculus programs have been tried by
the Massachusetts Institute of Technology and the
University of California, San Diego, with varying
degrees of success,

Chairmen of departments and others inter-
ested in improving the teaching methods of teach-
ing assistants should read the article by Profes-
sor R. L., Wilder entitled "The beginning teacher
of college mathematics." # Professor Wilder,
emeritus professor of mathematics, University
of Michigan, is well-known for his excellent
teaching, and his paper provides excellent guide-
lines for the beginning instructor., He also dis-
cusses the cultural position of mathematics and
lists a bibliography that includes some publica-
tions not on the CUPM list,

It is self evident that good teaching is of
vital importance to members of the mathematical
community, most of whom will spend some or
all of their lives teaching in some form or other,
Good teaching provides its own rewards, to both
student and instructor. The two CUPM publica-
tions and the article by Professor Wilder contain
suggestions and programs that should prove of
inestimable value to universities and to teaching
assistants,

1 Report of the Survey Committee, Conference Board of the Mathematical Sciences, vol, I

(1967), p. 36.

2 American Council on Education, Effective College Teaching (1970), $3.50; reprinted, CUPM

Newsletter, December 1970,
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REPORT OF CARNEGIE COMMISSION
ON HIGHER EDUCATION
ON GRADUATES AND JOBS

In the recent report of the Carnegie Com-
mission on Higher Education (Graduates and Jobs:
Adjusting to a New Labor Market Situation, to be
published by McGraw-Hill), conclusions were
reached and recommendations made that are of
particular importance to the mathematical com-
munity, The predictions on the job market for
Ph.D.'s are reasonably close to those made by
the AMS Committee on Employment and Educa-
tional Policy. The report says that the market
will probably be "increasingly unfavorable' during
this decade with a '"surplus that will reach sizable
proportions by 1980.' The most serious problem,
according to the report, is that of the white, male
Ph. D, in view of current efforts of institutions to
implement their affirmative action plans by hiring
more women and members of minority groups.
The report states that this majority '"constitute a
special potential crisis situation that will result
in massive disappointments in the later years of
the 1970's and the early 1980's. This is the most
serious single problem area we see ahead.' Be-
cause the vast majority of mathematicians are
employed by academic institutions, this particu-
lar problem is a grave one,

The report, which concerns job opportuni-
ties for bachelor-, master-, and doctoral-level
graduates, contains thirty-five recommendations.
The first of these states: "Institutions of higher
education and governments at all levels should
not restrict undergraduate opportunities to enroll
in college or to receive student aid because of
less favorable trends in the job market for col-
lege graduates than have prevailed in the recent
past." This echoes the statement made by Gail
Young in his article, "The problems of employ-
ment in mathematical sciences," which appeared
in the August 1971 cAoticerD

Two of the recommendations were particu-
larly concerned with data gathering on the job
market: ""Associations of professional schools
and professional societies should undertake the
responsibility for careful studies of manpower
supply and demand for graduates in their respec-
tive fields'; and ""Agencies and individuals that
have been conducting studies of future supply and
demand for Ph, D.'s should continue to review
and update their work, We are impressed by the
differences in outlook among fields and believe
that the time has come for increased emphasis
on projections relating to individual fields or
groups of fields and less reliance on broad ag-
gregative studies.!" The AMS committee has been
particularly active in studying trends and making
reports that appear in these ¢/\ol

The report also recommended government
support for investigative data gathering, '"The
federal government should give high priority to
the development of more adequate, sophisticated,
and coordinated programs of data gathering and -
analysis relating to highly educated manpower,
Because professional associations can be parti-
cularly helpful in these efforts, we also believe
that federal government agencies should develop
programs designed to elicit and support the ef-
forts of these associations, "

This article has been prepared on behalf of
the Committee on Employment and Educational
Policy whose members are Richard D, Anderson
(chairman), Michael Artin, John W, Jewett,
Calvin C. Moore, Richard S, Palais, and Martha
Kathleen Smith,

NEWS ITEMS AND ANNOUNCEMENTS

SEVENTEENTH ANNUAL AMS SURVEY

Questionnaires for the Seventeenth Annual
AMS Survey, 1973, have now been mailed to
chairmen of departments in the mathematical
sciences. The quality of the survey and the use-
fulness of the results to the mathematical com-
munity are dependent upon the cooperation of
chairmen. The Committee on Employment and
Educational Policy prepared the questionnaires,
and the AMS staff will compile the data. The
members of the committee and Professor Mac
Lane, president of the Society, urge chairmen
to assist in this project by completing the forms
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promptly so that the information gathered will
be accurate and up to date.

THREE MATHEMATICIANS NAMED TO
NATIONAL ACADEMY OF SCIENCES

The National Academy of Sciences has an-
nounced the election of ninety-five new members,
three of whom are mathematicians, The three
mathematicians chosen for membership are Pro-
fessor Felix E, Browder, University of Chicago;
Professor Joseph B, Keller, New York Univer-
sity; and Professor Irving E, Segal, Massachu-
sétts Institute of Technology. All are members
of the Society.



QUERIES
Edited by Wendell H. Fleming

The QUERIES column is published in each issue of these cNoticeD . This column
welcomes questions from AMS members regarding mathematical matters such as
details of, or references to, vaguely remembered theorems, sources of exposition
of folk theorems, or the state of current knowledge concerning published conjectures.
When appropriate, replies from readers will be edited into a definitive composite
answer and published in a subsequent column. All answers received to QUERIES
will ultimately be forwarded to the questioner. Consequently, all items submitted
for consideration for possible publication in this column should include the name
and complete mailing address of the person who is to receive the replies. The
queries themselves, and responses to such queries, should be typewritten if at all
possible and sent to Professor Wendell H. Fleming, American Mathematical
Society, Post Office Box 6248, Providence, Rhode Island 02904.

18,
05257), Are there any published solutions on a

Irving Adler (North Bennington, Vermont:

cylindrical surface of the diffusion equation with

a finite number of sources? References, please.

19. Herbert E, Salzer (941 Washington Ave, ,
Brooklyn, New York 11225), InJ, V., Uspensky
and M. A. Heaslet, Elementary Number Theory,
McGraw-Hill, New York, 1939 (MR 1, 38), on
page 462, top line, there occurs the equation
w,@) =
the preceding material, all of which has been

0. The writer is unable to deduce it from

verified as correct, Can anyone prove (or dis-
prove) that wo(n) =

20,
ray Hill, New Jersey 07974). Does a given non-

Stuart P, Lloyd (Bell Laboratories, Mur-

negative f(x), 0 = X<w , with the properties
£(0 +) = £(0) = f(x)/x <
have a least subadditive majorant u

0 and lim sup,

(uzf and u@x+y)su(x)+ufy), 0=x,y<=)?

21. David M. Bloom (Brooklyn College (CUNY),
Brooklyn, New York 11210).
A be imbedded in projective n-space S (over a

Let affine n-space

field F); let M = (aij) be a symmetric
(n+1) X (n+l) matrix of rank r, and let Q be
the graph of the equation

Z Za KX+ zz:am_llJ

=0
i=1 j=1 I

8n+1 ,n+l

in A, By a singular point of Q we mean a point
VE S such that, for every point P#V in Q,
all A-points on the (projective) line through

P and V lie on Q. Proposition 1: If M50
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and Q is non-empty, then the set of all singular
points of Q is a projective (n-r)-space. Propo-
sition 1 has been proved when F is the reals,
Query: Is it true over a wider class of fields?
(Proposition 1 is the affine analog of a well-
known projective result which holds over all
fields of characteristic = 2.)

22, Robert Gilmer (Department of Mathematics,
Florida State University, Tallahassee, Florida
32306). Is a good survey article available on
progress that has been made concerning a de-
termination of groups G that can be realized as
Galois groups over the rationals? I am familiar
with the material in Grundzuge der Galois'schen

Theorie, by Tschebotaréw and Schwerdtfeger,

and with the paper Polynomials with certain pre-

scribed conditions on the Galois group, by Row-

linson and Schwerdtfeger.
RESPONSES TO QUERIES

Several responses have been received to
queries published in recent issues of these
cNoticeD, The editor wishes to thank all those
who have responded. The following summarizes
information given therein, arranged according
to query number and name of the questioner,

5, (Shields, Nov, 1972) The following new ref-
erences should be added to those listed previously
(Jan. 1973) in this column:

g. A. V. Pogorelov, A complete solution of
Hilbert's fourth problem, Dokl. Akad. Nauk
SSSR 208 (1973), 48—51 = Soviet Math, Dokl,




14(1973), 46-49,

h. V. A. Rohlin, Congruences modulo 16 in
Hilbert's sixteenth problem, Funkcional, Anal,
i Prilo¥en. 6(1972), no. 4, 58—64,

i. V. M. Harlamov, The maximal number of

components of a 4th degree surface in RP3,
Funkcional, Anal, i Prilo¥en. 6(1972), no. 4,
101, (contribution to Hilbert's sixteenth problem)

j. Ken Hirose and Shigeaki Iida, A proof of a
negative answer to Hilbert's tenth problem,
Proc, Japan Acad, 49(1973), 10-12,

7. (Wood, Jan, 1973) The following references
have been suggested:

a, F. G. Friedlander and A, E. Heins, On a
singular boundary value problem for the Euler-

Darboux equation, J, Differential Equations
4(1968), 460—491,

b. , On the representation theorems of

Poisson, Riemann, and Volterra for the Euler-

Poisson-Darboux equation, Arch, Rational Mech,
Anal, 33(1969), 219-230,
c. Peter Henrici, A survey of I. N. Vekua's

theory of elliptic partial differential equations

with analytic coefficients, Z. Angew. Math,
Phys. 8(1957), 169-203, MR 19, 38,
d. , Complete systems of solutions for a

class of singular elliptic partial differential

equations, Boundary Problems in Differential

Equations, edited by Rudolph Langer, University

of Wisconsin Press, 1960, 19-34, MR 22 #2785,
e. Johanna Stenzel, The Cauchy problem for a

singular partial differential equation, Ph, D, dis=-

sertation, University of Michigan, 1968,
f. G.S.S. Ludford, Two topics in one-dimen-

sional gas dynamics, Studies in Mathematics and

Mechanics, Academic Press, 1954, p. 184,
MR 16, 418;

8. (Goldberg, Jan, 1973) The following refer-
ence has been suggested:
a, S. T. Kuroda, On a generalization of Wein-

stein-Aronszajn formula and the infinite deter-

minant, Scientific Papers of the College of Gen-
eral Education, University of Tokyo 11(1961),
1-12, MR 25 #1456,

9. (Huggins, Jan, 1973) According to several
respondants, the irrationality of Euler's constant
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7Y is still an open question, However, there are
partial results and an incomplete proof in the
literature, The relevant references may be ob~-
tained from Mathematical Reviews: MR 25 #3011,
MR 29 #2222, MR 29 #3431, MR 32 #5599, MR
33 #5565, MR 36 #118, MR 36 #1395, MR 36
#1397, MR 38 #104, MR 39 #3181,

12, (Wilansky, Feb, 1973) In partial reply, for
X a separable Banach space, X' contains a se-
quence of elements of norm 1 that converge w*
to 0, See W, B, Johnson and H, P, Rosenthal,
On w* -basic sequences and their applications

to the study of Banach spaces, Studia Math,
43(1972), 85.

14. (Lee, Feb. 1973) The answer if "yes''—every
open, orientable 3-manifold is parallelizable; in
fact, such a manifold can be immersed in R3.

See J.H, C. Whitehead, The immersion of an

open 3-manifold in Euclidean 3-space, Proc.
London Math, Soc, 11(1961), 81-90,

15. (Lee, Feb. 1973) This can be proved by
obstruction theory as outlined, for example, in
part III of Steenrod' s book, The topology of fibre
bundles, Princeton Univ. Press, 1951 (MR 12,
522), The obstructions to a "parallelization" of

4-manifold, M4, lie in the cohomology groups
Hi(M4, ™ i_.1(80(4))), and these cohomology
groups are 0, except for i=2, It is readily seen
that the 2-dimensional obstruction is exactly the
Stiefel-Whitney class, W
PROBLEM LISTS

Good lists of conjectures have played a
useful role in stimulating mathematical advances.
The 23 problems of Hilbert furnish a classical
example; for up-to-date references about the
status of the Hilbert problems see the responses
to Shields' Query #5 in the January 1973 cAoticeD
and in the present column above., More recently,
a number of thoughtfully prepared lists of con~
jectures have resulted from symposia, sessions
of AMS meetings, summer conferences, and the
like.

Problems in Ring Theory

Problems from the Ring Theory Problem
Session at the Dallas Meeting of the American



Mathematical Society, edited by E, G, Evans, Jr.

1. Let R be a commutative noetherian domain,
Following Nagata's book if P is a prime ideal of
R then depth (P) is the Krull dimension of R
and altitude (P) is the Krull dimension of Ry,
We say that a domain R is catenary if for every
localization at a maximal ideal m of R and
every prime Pm of Rm’ depth (Pm) +
altitude (Pm)= Krull dimension Rm. The follow~-
ing are conjectured to be true:

(a) The integral closure of R in its quotient
field is catenary.

(b) If P is a prime ideal of R with altitude
P 2 2, then there is a prime ideal p in R such
that p C P and depth p =depth P + 1,

(c) If R is a domain such that every prime
ideal of altitude 1 in R has depth equal to
dim R - 1, then R is catenary,

(d) If R is catenary, then the integral closure
of R in its quotient field is catenary.

2., The Serre Problem, Let K be a field and
R = K[Xl’ ..
erated projective R module free? The simplest

.y Xn]‘ Then is every finitely gen-

unknown case is M =3 and P a rank 2 projec-
tive. This problem has been modified by Bass
and Murthy to R = S[X] a noetherian ring of
dim = d<w, Let P be a finitely generated pro-
jective of rank = d, Thenis P~ R ® P'?

3. Let R be a complete local noetherian ring
of dimension d. Let M be a finitely generated

R module and depth (M) be the length of a
longest R sequence on M, Does there exist a
finitely generated R module M such that

depth M) = d? An affirmative answer to this
would have several interesting consequences,

On the other hand some assumption like complete-
ness is necessary. Another way of viewing this
problem is let R be a regular local ring and

S a commutative R algebra which is finitely
generated as an R module, Is there a homo-
morphism of S into n by n matrices over R
which is compatible with the R algebra structure
of both?

4, Let R and S be noetherian domains with
R[X] isomorphic to S[X]. Is Krull dimension of
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R equal to the Krull dimension of S? Is the quo-
tient field of R isomorphic to the quotient field
of S? Same problems for power series,

5, Let D be a division ring which is finite

dimensional over its center, F, When is it a
D = n2
F .
crossed product if D has a maximal commutative

crossed product? Say dim Disa
subfield L of dimension n over F where L is
Galois over F.

This is false if char(F) = 0 and n is
divisible by 8 or p2 where P is an odd prime
by a theorem of Amitsur, It is false if char(F) =
P, (n,p) = 1, and n is divisible by the cube of
a prime by a Theorem of Schacher and Small,

What if n is aprime? If n = 3, D is a
crossed product, n = 5 is open, This is equi-
valent to the following question: Does there exist
a polynomial P(Xl, cees Xn) in noncommuting
variables such that when you specialize the
variables P(Al, vy An) is not always central
when the Ai are 5 by 5 matrices but

5 .
P(Al, vees An) is central for all Ai?

6, Let R be a two sided noetherian ring, We
say an R module M is a critical prime module
if the Gabriel dimension of M defined and if

0 #N C M is a submodule, then dim M/N <
dim M and ann N = ann M, If M is a critical
prime and finitely generated R module and
f:tM— NEM and N # 0, then is dim M/N =
dim M - 1?

7. Let K be a field of characteristic 0 and G
a finite group, Then the group ring K[G] is a
sum of matrix rings over division rings Di‘
What kind of Di can appear? They give a sub-
group S(K), the Schur subgroup, of the Brauer
group of K, If K = Q, the rationals, S(K) is
the elements of order less than or equal to 2 in
the Brauer group., What if K is any other field?
If D occurs as Mn(D) for some K[G], how
small an n is possible for that K ?

8. Does there exist a quasi-local integrally
closed domain with a maximal ideal which is not
finitely generated but such that some power of
it is?



9., Let R be a Priifer ring. Is every finitely
generated ideal generated by two elements ?

10, Let R be a simple noetherian ring with 1,
Is R isomorphic to Mn(D) where D is a simple
noetherian domain? Is R Morita equivalent to a

simple noetherian domain ?

11, Let R be a commutitive ring such that every
finitely generated module is a direct sum of
cyclic modules.

(@) Does R have only finitely many minimal
prime ideals?

(b) Does R have a noetherian maximal spec-

trum?

12, Let RC S be rings such that each monic
polynomial over R has a root in S, then does

each monic polynomial over R split into linear
factors in S? This is true if S is an integrally
closed domain,

Problems in the Computation of Homeotopy
Groups of 2-manifolds

L. V. Quintas, Solved and unsolved prob-

lems in the computation of homeotopy groups of

2-manifolds, Trans. New York Academy of
Sciences, Ser. II, 30(1968), 919-938 (also avail~-
able through Department of Mathematics, Pace

College, New York, New York 10038).

Problems in Integration Theory

P. Y. Lee, Some problems in integration
theory, Math. Chronicle Vol. 2, No. 1 (April
1973, Auckland, New Zealand)., These problems

concern nonabsolute integration,

NEWS ITEMS AND ANNOUNCEMENTS

MEMORANDUM TO WOMEN PH, D, 'S
IN MATHEMATICS

Our committee requested the American
Mathematical Society to make a roster of women
mathematicians with Ph, D, 's to improve the op-
portunities for women to participate in mathe-
matical activities and to help in employment, The
form for the roster appeared in the April 1973
issue of the cNbtier) of the AMS on page 131 but
there has been a very small response so far, We
urge you now to fill in the questionnaire, or a
photocopy of it, so that your name and qualifica-

ical Society. Knowing that some people object to
being on file anyway, that some women object to
being singled out from their male colleagues and
that some people cannot be bothered to fill out
still one more form we, nevertheless, urge you
to cooperate in our present effort. Please send
the form to the American Mathematical Society,
P, O, Box 6248, Providence, Rhode Island 02904,
by June 29, 1973,

Cathleen S. Morawetz

tions will be on file with the American Mathemat-

LOST

The Committee on Women in Mathematics is trying to find the addresses of the following mathe-

maticians,

If anyone has information on their present whereabouts, please notify the Committee on

Women in Mathematics, c/o American Mathematical Society, P, O, Box 6248, Providence, Rhode

Island 02904.

Jacqueline Anderson

Mira Bhargava

Marta C. Bynge

Natalie Calabro

Beverly Douglas Causey
Barbara J. Thomson Chicks
Virginia A. Leader Clark
Joan Ann Conn

Madeline Drufenbrock (Sister Sophie)
Karen Marie Atkins Duncan
Karen Norma Federick
Polly C. Bartholomew Feigl
Frances Adelia Frost

Nadia Makary Girgis
Florence Gordon

Elizabeth Mendel Grobe
Claudia In, Henschke

Cara Job Hughes

Carole Sloan Izen

Sister Mary Kenneth Keller

Gail S. Kinkle

Harriett Botta Kruse
Jean A, Larson

Laura Miller Lawson
Judith Ann Ormann Lewis
Joyce Cho-Hsin Ling
Erika Adrienne Mares
Irene Patricia Monahan
Halina Montvila

Ann Muzyka

Hanna I. Nassar

Norma A. Nelson

Jane Roberg

Esther Rodlitz

Hannah L, Wolfson Rosenbaum
Lalitha Sanathanan
Jitendriya Sarangi
Marlene Schick
Amemarie Schlette

Myra Schmeltzer
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Ann Marie Singleterry

Nora Snoeck Smiriga

Diane Pirog Smith

Georgia A. Caldwell Smith

Leslie Sheila Smith

Ravipati Suhasini

Fidya Sagar Taneja

Diana Taylor

Evelyn Thornton

Patricia Anne Tucker

Patricia Ann Tulley

Kathleen Tunner

Harriet G. Wagman

Sandra Ann West

W. F. Whitmore (Elizabeth S.
Arnold)

Helen Wittenberg

Elizabeth Yen (Yu-Yin Hsi)

Karen Kan Yuen

Rita Zemach



SPECIAL MEETINGS INFORMATION CENTER

The purpose of this center is to maintain a file on prospective symposia, colloquia,
institutes, seminars, special years, meetings of other associations, and to notify the
organizers if conflicts in subject matter, dates or_ geographical area become apparent. A

first announcement will be published in the

blices) if it contains a call for papers,

place, date, and subject (when applicable); a second announcement must contain reasonably
complete details of the meeting in order for it to be published. Information on the pre-
preliminary planning will be stored in the files, and will be available to anyone desiring
information on prospective conferences. All communications on special meetings should
be sent to the Special Meetings Information Center of the American Mathematical Society.

June 18-22, 1973

REGIONAL CONFERENCE ON HOLOMORPHIC FUNC-
TIONS OF FINITE GROWTH

University of Wisconsin~Whitewater, Whitewater, Wis-
consin

Speaker: Ten one-hour lectures devoted to the Nevanlinna
theory of holomorphic and meromorphic functions of finite
order in several complex variables by Wilhelm Stoll,
University of Notre Dame

Support: CBMS and NSF (subsistence and limited travel
allowances for twenty-five participants)

Information and applications: Dr. Rudolph M, Najar, De-
partment of Mathematics, University of Wisconsin—-White-
water, Whitewater, Wisconsin 53190

July 2-3, 1973

JOURNEES D' ALGEBRE NON COMMUTATIVE

Lyon, France

Information: Université Claude Bernard, Département de
Mathematique, 43 boul, 11 novembre 1918, 69621 Villeur-
banne, France

July 9-12, 1973

FACHTAGUNG UBER AUTOMATENTHEORIE UND
FORMALE SPRACHEN

University of Bonn, Federal Republic of Germany
Information: Professor Dr. K. H, Boéhling, Institut fir
Angewandte Mathematik und Informatik, Universitit Bonn,
Wegelerstrasse 6, 53 Bonn, Federal Republic of Germany

July 15-21, 1973

LOGIC COLLOQUIUM

Bristol, England

Sponsor: Association for Symbolic Logic

Program: Invited addresses on philosophy of mathematics,
category theory, proof theory, theory of computation,
metamathematics of algebra; contributed papers (deadline
was June 1)

Information: Dr, H. E, Rose, School of Mathematics,
University of Bristol, University Walk, Bristol BS8

1TW, England

July 16-21, 1973

SUMMER SCHOOL ON GROUP THEORY AND COMPUTA-
TION

University College, Galway, Eire

Information: Mr, M, P.J. Curran, Department of Mathe-
matics, University College, Galway, Eire

July 25~26, 1973

CONFERENCE ON COMPUTATIONAL PROBLEMS IN
STATISTICS

University of Essex, England

Speakers: G. A. Barnard (University of Essex), E, M. L.
Beale (Scientific Control Systems Limited), C. Rogers
and G. Wilkinson (Rothamsted Experimental Station),

J. G, Hayes (National Physical Laboratory), J. M. Crad-
dock (Meteorological Office, Bracknell), R, W, Hiorns
(University of Oxford), J. H, Wilkinson and P, E, Gill
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(National Physical Laboratory), M, A.H. Dempster (Uni-
versity of Oxford), W, G. Gentlemen (University of
Waterloo, Canada)

Information and applications: Secretary, The Institute of
Mathematics and Its Applications, Maitland House, War-
rior Square, Southend-on-Sea, Essex SS1 2JY, England

August 13-17, 1973

THIRD CONFERENCE ON STOCHASTIC PROCESSES

AND THEIR APPLICATIONS

Sheffield, England

Information: Miss Catherine Colver, Department of Prob-
ability and Statistics, The University, Sheffield S3 7TRH,
England

August 24-28, 1973

REGIONAL CONFERENCE ON ALGEBRAIC K-THEORY
Colorado State University, Fort Collins, Colorado
Speaker: Hyman Bass, Columbia University

Support: NSF and CBMS

Information: Professor F. R, DeMeyer, Department of
Mathematics, Colorado State University, Fort Collins,
Colorado 80521

August 24 - September 2, 1973

CENTRO INTERNAZIONALE MATEMATICO ESTIVE
(CIME)

Varenna, Italy

Subject: Spectral analysis

Speakers: Uy. M. Berezanskii (University of Kiev), L.
Garding (University of Lund), Ch, Goulaouic (University
of Paris), N, Schechter (Belfer Graduate School of Sci-
ences, New York)

Applications: Submit, along with scientific curriculum
and/or a letter of recommendation, a statement indicating
the reason for particular interest in the course by June 20,
1973, to Professor R, Conti, Secretary, CIME, Istituto
Matematico U, DINI, Viale Morgagni, 67/A, 50134
Firenze, Italy

September 3-8, 1973

INTERNATIONAL CONFERENCE ON NONLINEAR DIF-
FERENTIAL EQUATIONS

Brussels, Belgium

Speakers: N. T. Bhatia (USA), L. Cesari (USA), D.
Graffi (Italy), A. Halanay (Romania), J. K, Hale (USA),
V. M. Matrosov (USSR), Yu. A, Mitropolsky (USSR),
M. Urabe (Japan), L. Salvadori (Italy), Th. Vogel (France)
Information: Professor Paul Janssens, Université Libre
de Bruxelles, Faculté des Sciences Appliquées, avenue
F. D, Roosevelt, 50, B-1050 Bruxelles, Belgium

September 4-7, 1973

ACM INTERNATIONAL COMPUTING SYMPOSIUM

Davos, Switzerland

Information: Dr. H, Lipps, Symposium Chairman, Inter-
national Computing Symposium 1973, ¢/o CERN, CH-1211
Genf 23, Switzerland



September 10-12, 1973

CONFERENCE ON DIFFERENTIAL GEOMETRY AND

ITS APPLICATIONS IN ENGINEERING

University of Southampton, England

Speakers: E. T. Davies (University of Waterloo, Canada),
D. J, Dawe (Berkeley Nuclear Laboratory, Gloucester-
shire), J. Eells (Institute for Advanced Study), W. T,
Koiter (Technische Hogeschool te Delft), L. Markus (Uni-
versity of Minnesota and University of Warwick), E, Tonti
(Politecnico di Milano)

Contributed papers: Short abstract, not exceeding 200
words, to be submitted by June 15, 1973, to Professor

J. W, Craggs, FIMA, Department of Mathematics, The
University, Southampton, England

Information and applications: Secretary, The Institute of
Mathematics and Its Applications, Maitland House, War-
rior Square, Southend-on-Sea, Essex SS1 2JY, England

September 17-20, 1973

CONGRES FRANCAIS DE MECANIQUE

Poitiers, France

Information Mlle, M, -C, Charpentier, Université Poi-
tiers, Departement de Meécanique, 40 avenue du Recteur
Pmeau 86022 Poitiers, France

October 5-6, 1973

DANISH MATHEMATICAL SOCIETY 100th ANNIVERSARY
University of Copenhagen, Denmark

Speakers: Fr, Fabricius-Bjerre, W. Fenchel, S, Helga-

son, B, Jessen, L. Kristensen

Informatlon Danish Mathematical Society, H, C. ¢rsted

Institute, 2100 Copenhagen¢ Denmark

October 8~10, 1973

JAHRESTAGUNG DER GESELLSCHAFT FUR
INFORMATIK

University of Hamburg, Hamburg, Federal Republic of
Germany

Information: Programmausschuss GI 73, Institut fir
Informatik der Universitit Hamburg, Schluterstrasse 70,
D-2000 Hamburg 13, Federal Republic of Germany

October 8=10, 1973

SEMINAR ON GENERALIZED INVERSES AND
APPLICATIONS

Mathematics Research Center, University of Wisconsin—
Madison

Program: Thirteen invited lectures dealing with the theory
of generalized inverses of matrices and linear operators;
computational aspects of least squares problems; and ap-
plications of generalized inverses in linear and nonlinear
analysis, ill-posed problems, operator equations approx-
imation, optimization and control theory, statistics,
econometrics and operations research

Information: Professor M, Z. Nashed, Program Chair-
man, ¢/o Mrs. Gladys G, Moran, Mathematlcs Research
Center University of Wisconsm—Madlson 610 Walnut
Street, Madison, Wisconsin 53706

October 17-21, 1973

COLLOQUE INTERNATIONAL SUR LES METHODES DE
CALCUL SCIENTIFIQUE ET TECHNIQUE
Rocquencourt, France

Information: IRIA, Service Relations Exterieures,
Rocquencourt, 78150 le Chesnay, France
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October 22-23, 1973

SIXTEENTH ANNUAL CONGRESS AND ANNUAL GEN-
ERAL MEETING OF THE SOUTH AFRICAN MATHEMAT -
ICAL SOCIETY

University of South Africa, Pretoria, South Africa
Program: Invited survey lectures, contributed papers,
symposium

Information: Professor J. H. van der Merwe, Depart-
ment of Mathematics, University of South Africa, P, O,
Box 392, Pretoria, Republic of South Africa

November 12-14, 1973

NATIONAL MEETING OF OPERATIONS RESEARCH
SOCIETY OF AMERICA

San Diego, California

Program: Keynote speaker, three tutorial lectures, con~
tributed papers

Information: J.V.J, Ravenis II, 44th National ORSA
Meeting, P.O. Box 20673, San Diego, California 92120

November 20, 1973 - April 9, 1974

ISTITUTO NAZIONALE DI ALTA MATEMATICA
Rome, Italy

November 20-23, 1973

Anelli de funzioni continue

December 11-14, 1973

Gruppi infiniti

January 22-25, 1974

Gruppi topologici e gruppi de Lie

February 19-22, 1974

Teoria matematica dell'elettromagnetismo

March 12-15, 1974

Trasformazioni quasiconformi e questioni connesse
April 4-9, 1974

Programmazione matematica e sue applicazioni
Information: Professor Giuseppe Scorza, Istituto Na-
zionale di Alta Matematica, Roma, Italy

January 7-8, 1974

CONFERENCE ON RESEARCH IN MATHEMATICS
University of Reading, England

Speakers: J. M. Hammersley (University of Oxford),

M. F. Atiyah (Mathematical Institute, Oxford), Hermann
Boudi (Ministry of Defence), L, Fox (Oxford University
Computing Laboratory), W, H, Cockcroft (University of
Hull), H. Halberstam (University of Nottingham), C. A.
Coulson (University of Oxford)

Information and application forms: Secretary, The Insti-
tute of Mathematics and Its Applications, Maitland House,
Warrior Square, Southend-on-Sea, Essex SS1 2JY, Eng-
land, (Note that numbers are limited and early registra-
tion is recommended. )

NOTES ON PREVIOUS ANNOUNCEMENTS

The Colloquium on Gyrodynamics, September 3-5,
1973, will be held in Louvain-la-Neuve, not Louvain,
Belgmm Professor F. Buckens (for tnformatmn) has
sent a change of address; write to him at Bitiment S.
Stevin, Place du Levant, 2, B-1348 Louvain-la-Neuve,
Belgium.

The Colloquium on the Exchanges at the Air/Sea
Boundary, announced for September 1973 in the February
1973 d‘f tics) , will be held in September 1974,

The sponsor for the Second Conference on Societal
Problems, June 29-July 2, 1973, is SIAM Institute for
Mathematics and Society (SIMS).

Definite dates have been received for the Colloquium
on the Dynamics of Machine Foundations, announced in
the February 1973 cAotice) merely as September 1973,
That colloquium is being held on October 29~31, 1973,




LETTERS TO THE EDITOR

Editor, the cNoti

This letter is intended as a public appeal to
the Editors of all mathematical periodicals to
recognize and use their editorial responsibility
to refuse to permit offensive remarks directed
against groups of people to be included in articles
published in their journals. We are sure that they
would exercise that right automatically, without
this reminder, in the case, say, of pornography,

The particular example which prompts this
public appeal is the appearance in the current
volumes of both the Canadian Mathematical Bul-
letin and Discrete Mathematics of the following
statement of a well-known combinatorial problem:

There are n ladies, and each of them knows
some item of gossip not known to the others,
They communicate by telephone and whenever
one lady calls another, they tell each other all
that they know at that time., How many calls
are required before each gossip knows every-
thing ?

It is of course clear that this formulation is
based on the customary derrogation of women as
idle gossips, If the editors defend this formula-
tion on the basis of realism, we suggest the fol-
lowing, as likely to be far more reflective of
reality:

There are n corporation presidents, and each
of them knows some item of illegal price-
fixing information not known to the others.
They communicate by telephone and whenever
one corporation president calls another they
tell each other all that they know at that time,
How many calls are required before each cap-
italist knows everything ?

We have yet to see this formulation, or any-
thing suggestive of the same underlying social
concept, used in this problem. But we feel sure
that many mathematicians would recognize at
once that it contains not only a mathematical
problem but also a definite social statement. We
feel that the formulation in terms of ladies also
contains a social statement, one which is both
clear and obnoxious.

Paul T. Bateman Anatole Beck

Judy Green Ann Heard

John Kasdan Jerome Dancis
James A, Donaldson M. Solveig Espelie
Lee Lorch Evelyn M, Silvia

EDITORIAL COMMENT:
The two papers are .
Hajnal, A., Milner, E, C., and Szemeredi, E.:
A cure for the telephone disease, Can.
Math, Bull,, 15, 447-450 (1972)
Baker, Brenda and Shoslak, Robert
Gossips and telephones, Discrete Math, ,
2, 191-193 (1972)
One of the editors of the Canadian Mathe~
matical Bulletin is Amram Meir.
Authors and editors were given the oppor-
tunity to reply, with the following two letters
resulting,
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Editor, the cAoL

We do not deny the possibility that the
ladies are corporation presidents or, indeed,
mathematicians,

Brenda Baker and Robert Shostak

Editor, the cAotioe)

Thanks for your letter of February 28,
It is needless to say that it was without in-
tention that a formulation of a problem which
could be considered as offensive to a group of
people (ladies), has appeared in one of the
articles published in the Canadian Mathemat~
ical Bulletin,

I wish to express my sincere apologies
to all ladies of the world (my mother, wife,
daughter included).

I shall be grateful if all those interested
in the ""telephone problem' will replace the
pertinent lines by the following:

Problem:

There are n Editors of Mathematical
Periodicals; each of them knows the name of
a person who submits trivial papers (not
known to any of the other Editors). They com-
municate by telephone and whenever two Edi-
tors make a call they pass on to each other
as many names as they know at the time,

How many calls are needed before all
Editors know all the names?

A, Meir
Editor, the cNotice)

Having recently, in view of my approaching
retirement, presented my resignation, I would
greatly welcome the opportunity of a final word,

On the first line, I express to numerous
members and officers of the Society my gratitude
for many kindnesses in a variety of instances, I
entered the profession in the depths of a great
depression and it seems apparent that I leave it
on the edge of another, at least so far as mathe-
matical affairs are concerned, It has been my
good fortune to participate in the luxury of being
a mathematician in pleasant times, for which I
am indeed happy.

It is a source of great pride to me to have
once been a mathematician., Certainly not a great
one, and perhaps not even a very good one, but
it has meant much to have shared by reflection,
if only from a distance, some of the intellectual
glory of those who mastered some great fraction
of the discipline,

On the second line, a few observations, It
is my judgment that the most important functions
of the Society are arranging meetings and pub-
lishing MR. A very close third is the publication
of its journals, But by and large it seems that the
Society ought to get out of the publishing business
(including translations) to the extent that it can,
and certainly where this activity is not supported



by long term external funding, In this context I
much regret the effort to enlarge MR to include
"applied" mathematics, unless the entirety of
this effort is profitably (to the Society) based
upon extended support from outside, The point
and purpose of mathematicians is to be mathe-
maticians, and I take a decidedly dim view of
this hurrying and scurrying around to save the
world for science and technology. This is no
doubt, a proper activity for the genius type, but
of these we have too few to make the business
useful,

With this probably unpopular remark, and
with best regards and all good wishes for the
future of the Society, I remain,

Alexander Doniphan Wallace

Editor, the cMNoti

I am writing this open letter about a minor
personal disappointment, which I believe has im-
portant implications for the whole mathematical
community,

I have been told that my research contract
with the National Science Foundation has not been
renewed, This is a common enough occurrence
these days, and I understand and appreciate the
need to create opportunities for young mathema-
ticians, However, these contracts are competi-
tions, with definite but strange rules, For ex-
ample, I was told that my application failed be-
cause my work was not considered "exciting" by
a group of mathematicians who were asked to
comment on it, This raises an issue that tran-
scends my own case,

For the last thirteen years, I have been
working in the no-man's land between contempo-
rary pure mathematics, particularly differential
geometry and Lie group theory, and its potential
scientific applications,

I have published eight books, and have fin-
ished two more which attempt the dual task of
making ideas available to mathematically oriented
scientists and of developing the mathematics
which one needs, My work is not meant to be
popular or expository, but to make a serious at-
tempt at reintegration of mathematics with the
scientific applications, which I believe is the ul-
timate foundation for genuine progress in mathe-
matics,

Even at the beginning of this work, I saw
clearly the current consequences of the isolation
of the mathematical community from these ap-
plications, Unfortunately, there are too many
people in position of leadership in the profession
who take great pride in this isolation and who try
to cut down those of us who are bold enough to
attempt to combine a career transcending narrow
disciplinary lines, Even in the prosperous years,
when most marginally competent pure mathema-
ticians were handsomely supported and enjoyed
a satisfying academic career, several of my col-
leagues were quite cruelly and senselessly pre-
vented from obtaining positions where their talent
could serve the community,

The consequences of this foolish policy of
over stimulating the growth of mathematics in
one direction are now clear, Whoever makes
such decisions has decided, quite wisely, that
the last thing the world needs is more narrowly
trained academic mathematicians who demand
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positions and research grants so that they can
train replicas of themselves, who will then sub-
divide the available research problems into ever
narrower categories, and so on,

The consequences of this blind urge to nar-
rowness, purity, and specialization are tragic
for the new generation of mathematicians whose
careers will be seriously blighted by a lack of
money. The best "applied mathematics" (in the
traditional and literal sense) is now being done
by young scientists in other disciplines, such as
electrical engineering, computer science, biol-
ogy and physics. I have a feeling that this is a
loss, that there is a constructive role in the pro-
gress of science and technology for people trained
in pure mathematics, but that seems to be irrel-
evant now, save for a few isolated cases, I sup-
pose too that we will see our best students lost
to those areas such as computer science and
biology which are expanding and which present
opportunities for using their mathematical talent,
Of course, I must admit that the leaders of the
profession (including those who label themselves
as "applied mathematicians') are aware of these
problems, but my experience has been that they
are a complacent lot, better at high minded rhet-
oric and self-inflation that at the sort of realis-
tic, global thinking that one expects from them
in the current situation, Most seem content with
their role in the ponderous academic bureaucracy
that rules our careers,

Of course, I am being melodramatic in
blowing up this small case concerning my own
career into such a large issue, Perhaps this
element of paranoia that many of us who have
tried to do applications and still keep our ties
with the mathematical community feel is our own
personal problem, Certainly I have the highest
respect for the integrity of the National Science
Foundation, and have found that the people who
work in the Mathematics Section are admirable,
dedicated and hard working. I am sure that they
feel far more agony over the present situation
than those of us who still have comfortable posi-
tions and have ample, if reduced, opportunities
for professional advancement. Certainly it is not
their fault that the obvious tactic of meeting the
problem in the short term by reducing the size
of summer sal:ries to senior people was not
chosen, (And why not?)

However, I must say that the policies used
by the National Science Foundation over the years
in awarding grants have contributed to the pres-
ent crisis, I have no statistical evidence, but I
am certain that they strongly favor precisely
defined research proposals in a narrow technical
area over the sort of broad, long-term inter-
disciplinary work that we need and that would tie
in with applications. It is a classic bureaucracy,
and it imposes its bureaucratic values on us. I
suspect that they favor the type of work that is
easiest to judge, classify, and rank in some
linear ordering, and to justify to their superiors
in the bureaucracy.

I suggest that some reordering of priori-
ties, procedures and goals is badly needed, both
by the mathematical community and the National
Science Foundation,

Robert Hermann



Editor, the cNoti

Such blatantly discriminatory advertisements
as those occurring on pages A246 and A247 of the
January 1973 issue (vol, 20, Number 1) should not
be published in an official journal of the American
Mathematical Society.

They are an insult to every member of the
Society and pointedly show the real present day
meaning of the phrase ""equal opportunity". They
also provide a sad commentary on the ever in-
creasing governmental direction of all activities
in this country,

A, Swimmer

EDITORIAL COMMENT:

It appears that the writer takes exception to
the sentences '"Women, blacks, Americans with
Spanish surnames, as well as other minority
ethnic groups, are urged to apply" and to the
sentence "Montana State University is an equal
opportunity employer, and solicits applications
from members of minority groups,"

Such statements are in current use as a
result of federal regulations with the force of
law that appear in the Federal Register. A per-
tinent sentence is the following

The contractor should. . . inform all re-
cruiting sources verbally and in writing
of company policy, stipulating that these
sources actively recruit and refer mi-
norities and women for all positions
listed.
The reference is to vol, 36, no. 234 - Saturday,
December 4, 1971; more specifically to the
Title 41, 360-2, 20, item (b) (1), to be found on
p. 23155,

When an editor referred the writer of the
letter to the extract above, he in turn referred
the editor to item (a) (1) of the same reference
on p, 23154, which states that the contractor

...should recruit, hire, train, and pro-

mote personnel in all job classifications
without regard to race, color, sex, or
national origin, .,
The writer further states, in part, in his second
letter

[Wle all agree that discriminatory prac-

tices in such matters as hiring person-
nel for positions in public institutions
should be abolished, However these
practices cannot be abolished by fol-
lowing the directions of §60 of Title 41
since, besides being contradictory, they
instruct contractors to replace one set
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of discriminatory practices by another
one,

Editor, the cNoti

The exhortation-~"Write fewer papers!''--
made by the distinguished members of the Mathe~
matical Reviews Crisis Committee [1] reminded
me of a story [2, Pt, III, p. 49] related by the
eminent psychologist Baba Ram Dass (né Richard
Alpert) who actually made and carried out the
decision to write fewer papers.

A woman once came to Mahatma Gandhi with
her little boy, She asked, "Mahatma-ji, tell
my little boy to stop eating sugar,' "Come
back in three days," said Gandhi. In three
days the woman and the little boy returned
and Mahatma Gandhi said to the boy, ''Stop
eating sugar,' The woman asked, "Why was
it necessary for us to return only after three
days for you to tell my boy that?" The Ma-
hatma replied: ""Three days ago I had not
stopped eating sugar,'

1. Benney, D. J., Boas, R. P., Gehring, F. W,
LeVeque, W, J., Palais, R, S., Schwartz, J.T.
and Spencer, D. C., Report of the Mathematical
Reviews Crisis Committee, Notices Amer, Math,
Soc., 20 (1973), 121-122,

2, Ram Dass, B., Be here now, Lama Founda-
tion,San Cristobal, New Mexico, 1971.

s

Robert B. Kelman

Editor, the cNoti

I would like to make three suggestions for
improving the procedures by which the AMS
elections are conducted: (1) There should be a
separate envelope to place the ballot in, which in
turn would be placed in a second envelope to be
signed and mailed, Thus there would be greater
assurance of a true secret ballot, (2) All nomi-
nees should be identified with respect to their
fields of mathematical interest, (3) Candidates
for contested office should be required to submit
a short statement of their intentions,

The great majority of the American Mathe-
matical Society members are not familiar with
many of the candidates, let alone their views,
The latter two proposals would insure that our
officers would more truly represent the mem-
bership's thinking with regard to both the future
directions of the society as well as its day-to-day
operations,

Albert Feuer



NEW AMS PUBLICATIONS

CBMS REGIONAL CONFERENCE SERIES
IN MATHEMATICS

MEASURE ALGEBRAS by Joseph L. Taylor

Number 16

108 pages; list price $4.70; individual price
$3.53; ISBN 0-8218-1666-7

To order, please specify CBMS/16

These notes were prepared in conjunction
with the NSF regional conference on measure
algebras held at the University of Montana during
the week of June 19, 1972, The original objective
in preparing these notes was to give a coherent,
detailed, and simplified presentation of a body of
material on measure algebras developed in a re-
cent series of papers by the author, This mate-
rial has two main thrusts: the first concerns an
abstract characterization of Banach algebras
which arise as algebras of measures under con-
volution (convolution measure algebras) and a
semigroup representation of the spectrum (maxi-
mal ideal space) of such an algebra; the second
deals with a characterization of the cohomology
of the spectrum of a measure algebra and ap-
plications of this characterization to the study of
idempotents, logarithms, and invertible ele-
ments, As the project progressed the original
concept broadened. The final product is a more
general treatment of measure algebras, although
it is still heavily slanted in the direction of the
author's own work,

LECTURES ON LINEAR PARTIAL DIFFEREN-
TIAL EQUATIONS by Louis Nirenberg

Number 17

60 pages; list price $4. 00; individual price
$3.00; ISBN 0-8218-1667-5

To order, please specify CBMS/17

This volume is the outgrowth of a series of
lectures presented at a CBMS Regional Confer-
ence held at Texas Tech University in May 1972,
The theory of partial differential equations has
seen a remarkable development in the last twenty
years. New questions have been asked and new
and powerful techniques developed, leading often
to deeper understanding and resolution of old
problems. In these lectures the author takes up
several topics in the theory of linear partial dif-
ferential equations, beginning with rather ele-
mentary, expository material, and going on to

some of the current developments and techniques.

The lectures are meant for the nonexpert, as an
introduction to some of the current questions and
ideas, Since the author wished to include some
deep results, he has been technical on some oc~
casions, but he has endeavored to describe the
necessary background,
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SELECTED TABLES IN
MATHEMATICAL STATISTICS

Each volume of this series will contain sev-
eral sets of extensive tables of interest to statis-
ticians and users of statistical methods, The in~
troductory material for each set discusses meth-
od of computation, accuracy, methods of inter-
polation (when required), and applications, and
gives numerical examples of the use of the tables.
This series is published by the Society for the
Institute of Mathematical Statistics. Volume I,
first published in 1970 as one of the Markham
Series in Statistics, will be reprinted in 1974,
This volume contains five sets of tables, four of
which were freshly computed for this volume,
while one is a reprint and extension of previously
published tables, These tables deal with (1) the
cumulative noncentral chi-square distribution,
which permits a determination of the power func-
tion of the chi-square test, (2) two-sample Kol-
mogorov-Smirnov criterion, (3) signed rank test,
(4) distribution of the product moment statistics
for exponential, hald-Gamma and normal series,
(5) orthogonal polynomials. The tentative plans
are for Volume II to contain five new sets of ta-
bles, These will deal with (1) probability integral
of the doubly noncentral t-distribution, (2) doubly
noncentral F-distribution, (3) expected sample
size for curtailed fixed sample size tests, (4)
distribution of some product-moment statistics
under a null permutation hypothesis, (5) zonal
polynomials of order 1-12, Donald B, Owen is
the chairman of the Committee on Tables, and
James M, Davenport is the managing editor,
Publication is expected in 1974, Standing orders
for this series are now being accepted,

SELECTED TRANSLATIONS IN
MATHEMATICAL STATISTICS
AND PROBABILITY

Volume 11

292 pages; list price $13, 80; member price
$10, 35; ISBN 0-8218-1461-3

To order, please specify STAPRO/11

The following g.uthor‘;s are representedvl.n
this volume: A, Aleskjavicene [A. A1e§kev1c1ene]
I, I. Banis [J. Banys], A, Bikjalis [A, Bikelis],
N. A. Bodin, N. G. Gamkrelidze, B, Grigelionis,
S. V. Grigor'ev, Hoang Hyu N'y [Hoang Huu Nhu],
G. JaSJunas [G. Jasifinas], F, M, Kagan, V, F.
Koléin [V. Kol¥inas], V. I. Ladohin, T, I. Mir-
skaja, A, V, Nagaev, A, S, Pabedmskalte V.
Pipiras, J Sapagovas, A, N, Serstnev, V A,
Statuljavicjus [V, Statulevmlus], P. Survﬂa
A, A, Tempel'man, I, N, Volodin, and V,
Zalgaller,



MEMOIRS OF THE AMERICAN
MATHEMATICAL SOCIETY

WEB DERIVATIVES by Hewitt Kenyon and
Anthony P, Morse

Number 132

178 pages; list price $3. 50; member price $2, 63;
ISBN 0-8218-1832-5

To order, please specify MEMO/132

This Memoir presents a dimension- and
metric-free setting for the differentiation of non-
negative valued set functions, Conditions which
guarantee the frequent existence of the derivative
of one such function with respect to another are
examined and then strengthened to insure the
measurability of the derivative in case the de-
nominator function is a measure, A Lebesgue de-
composition of a function into a part which is the
integral of its derivative and a remainder with
derivative almost everywhere zero is obtained.
In addition to unifying much of the existing theory,
the Memoir makes applications to the differen-
tiation of indefinite integrals, complex valued
functions of bounded variation on the reals, and
others,

ON SUMMABILITY METHODS FOR CONJUGATE
FOURIER-STIELTJES INTEGRALS IN SEVERAL
VARIABLES AND GENERALIZATIONS by

T. Walsh

Number 131

108 pages; list price $3. 90; member price
$2.93; ISBN 0-8218-1831-7

To order, please specify MEMO/131

Abstract. Let K denote a Calderon-Zyg-
mund singular integral kernel in R™ and R its
principal valued Fourier transform,

Sufficient conditions are given for the sum-
mability, by general methods, of '"conjugate
Fourier integrals' of the form

en™ [ ™R i) dy
and their derivatives to the function f and its
derivatives,

The results simplify and generalize known
results of V, L, Shapiro and R, L. Wheeden and
are proved by elementary methods.
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TRANSLATIONS OF
MATHEMATICAL MONOGRAPHS

STATISTICAL SEQUENTIAL ANALYSIS by
A. N, Sirjaev

Volume 38

174 pages; list price $18, 50; member price
$13, 88; ISBN 0-8218-1588-1

To order, please specify MMONO/38

This book is based on lectures given by the
author at the Mechanics-Mathematics Faculty of
Moscow State University in 1966—1968 and (to a
lesser extent) the Second All-Union School on
Optimal Control in Shemakha in 1967, In these
lectures, the author did not come close to cov-
ering all the problems of statistical sequential
analysis, but restricted the exposition to the
theory of optimal stopping rules and some of
their applications. This is reflected particularly
in the book's subtitle, Optimal stopping rules.
In the remarks at the end of the book, the
sources of the results are indicated, and also
literature references are given to certain works
related to the material presented,

VESTNIK OF THE LENINGRAD
UNIVERSITY (MATHEMATICS)

List price $50/volume; member price $25/volume

This new journal will constitute the com-
plete translation into English of the mathematics
section of the Vestnik Leningradskogo Univer-
siteta beginning with the Soviet publication of
1968, All fields of mathematics are covered in
this journal, One volume (four issues) will be
published each year, and the first issue should
be ready for distribution in 1974,

THEORY OF PROBABILITY AND
MATHEMATICAL STATISTICS

List price $140/volume; member price $70/volume

The Society is preparing for the publication
of a cover-to-cover translation into English of
the Teorija VerojatnosteY i Matematideskaja Sta-
tistika published by Kiev University. This jour-
nal is being published for the Institute of Mathe-
matical Statistics, One volume, beginning with
the 1970 Soviet publication, will consist of four
issues, and the first issue will be ready for dis-
tribution in 1974,



PERSONAL ITEMS

ANATOLE BECK of the University of Wis-
consin—-Madison has accepted the Chair of Mathe-
matics at the London School of Economics, Uni-
versity of London,

KATHLEEN C. BERNARD of Clearwater,
Florida, has been appointed a field service engi-
neer with Honeywell Aerospace, St. Petersburg,
Florida,

JOAN S. BIRMAN of Stevens Institute of
Technology has been appointed to a professorship
at Columbia University,

DAVID BIRNBAUM of the University of I1-
linois has been appointed to an assistant profes-
sorship at Amherst College.

LOKENATH DEBNATH of East Carolina
University has been elected a fellow of the Insti-
tute of Mathematics and its Applications, England,

ROBERT P, GILBERT of Indiana University
is spending the academic year 19721973 as the
Visiting Unidel Chair Professor at the University
of Delaware.

JONATHAN S, GOLAN of McGill University
has been appointed to a lectureship at the Univer-
sity of Haifa, Israel,

DOUGLAS HALE of Oklahoma State Univer-
sity has been appointed to an assistant profes-
sorship at the University of Texas of the Permian
Basin,

ROBERT L. KRUSE of Albuquerque, New
Mexico, has been appointed to an associate pro-
fessorship at Emory University.

WALTER LEIGHTON was named Defoe Dis-
tinguished Professor of Mathematics at the Uni-
versity of Missouri, Columbia,

G, T. McLOUGHLIN of Computer Devices
of Canada has been appointed chief statistician
and chief of the Mathematical Programming Di-
vision at the National Energy Board, Ottawa,

THOMAS E. OBERBECK has been appointed
chief scientist at Headquarters Air Weather Ser-
vice, United States Air Force, Scott AFB, Hli-
nois.

RICHARD J. O' FARRELL of the University
of Wisconsin, Milwaukee, has been appointed to
an assistant professorship and to the chairman-
ship of the Department of Mathematics at Carroll
College, Waukesha, Wisconsin.

DOUGLAS RAVENEL of the Massachusetts
Institute of Technology has been appointed to an
assistant professorship at Columbia University.

YOUNG H. RHIE of the University of Mas~
sachusetts has been appointed to an assistant
professorship at Springfield College.

JAWAID H. RIZVI of the University of
Western Ontario has been appointed to an asso-
ciate professorship at the University of Karachi,
Pakistan,

GERALD E, SACKS of the Massachusetts
Institute of Technology has been appointed to a
joint professorship at Harvard University and
the Massachusetts Institute of Technology, He is
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only the third person in recent history to hold a
joint professional appointment at the two univer-
sities.

PAUL A, SCHWEITZER of the Pontificia
Universidade Catolica of Rio de Janeiro will be
a visiting research fellow at Harvard University
until August 1973,

LEE A. SEGEL of Rensselaer Polytechnic
Institute is one of eight members of the faculty
to be chosen Outstanding Educators of America
for 1973,

JAU-SHYONG SHIUE of the National Taiwan
Normal University has been appointed to an as-
sociate professorship and to the chairmanship of
the Department of Mathematics at the National
Chengchi University, Taipei, Taiwan,

IVAN E, STUX of Courant Institute of
Mathematical Science has been appointed to an
assistant professorship at Columbia University.

E. J. THIELE of the Freie Universitit
Berlin has been appointed to a professorship at
the Technische Universitit Berlin,

STEVEN K. THOMASON of Simon Fraser
University, Burnaby, Canada, will be visiting
the University of Canterbury, Christchurch,
New Zealand, from May 1973 through April 1974,
His field of special interest is Logic.

PROMOTIONS

To Chairman, Department of Applied Anal-
ysis and Computer Science, University of Water-
loo: PATRICK C. FISCHER.,

To Professor. Amherst College: DUANE W.
BAILEY; Bucknell University: LAURENCE E.
SIGLER; Hofstra University: AZELLE B,
WALTCHER.

To Associate Professor., New Mexico State
University: WARREN M. KRUEGER; University
of Ottawa: W, D, BURGESS; University of West-
ern Ontario: F. P, A. CASS; Wright State Univer-
sity: WON JOON PARK,

To Assistant Professor, Wright State Uni-
versity: PATRICK D, CASSADY.

DEATHS

Professor Emeritus HOBART C. CARTER
of Mary Washington College died on February 24,
1973, at the age of 65, He was a member of the
Society for 43 years.

Professor Emeritus PAUL H. DAUS of the
University of California, Los Angeles, died on
March 27, 1973, at the age of 79, He was a
member of the Society for 51 years.

Professor Emeritus HILDA VON MISES
GEIRINGER of the University of Berlin and
Wheaton College and research fellow emeritus
of Harvard University died on March 22, 1973,
at the age of 79, She was a member of the Society
for 33 years.



Dr. BERTRAM R, LEVY of New York Uni-
versity died on March 27, 1973, at the age of
40. He was a member of the Society for 9 years,

Dr. IVAN G. PETROVSKII of the Moscow
State University died on January 15, 1973, at
the age of 72. He was a member of the Society
for 8 years.

Professor WILLIAM T, SHARP of the Uni-
versity of Toronto died in 1972 at the age of 45,
He was a member of the Society for 21 years.

ERRATA
The following items correct or amplify

items that appeared in this column in previous
issues of the cAbtice .

YECHEZKEL ZALCSTEIN of the Univer-
sity of Copenhagen, Denmark, has been appointed
to an assistant professorship in the Computer
Science Department of SUNY at Stony Brook.

ALFRED PIETROWSKI of the University of
Toronto has been appointed to a visiting assis-
tant professorship at York University.

JOAN WICK PELLETIER of Sir George
Williams University has been appointed to a
visiting assistant professorship at York Univer-

sity.

MEMORANDA TO MEMBERS

RESOLUTIONS OF THE JANUARY 1974
BUSINESS MEETING

The following three resolutions will be on
the agenda of the Business Meeting at the Annual
Meeting of January 1974 in San Francisco, ac-
cording to a procedural resolution from the Busi-
ness Meeting of January 1973 in Dallas:

1, In cases of alleged discrimination against
mathematicians in matters of hiring, promotion,
or tenure, for reasons of racial, sex, or politi-
cal bias, the AMS shall pay legal expenses for
the complainant in those cases where the com-
plainant, in the opinion of the Council, has made
out a prima facie case of such discrimination,

2, The AMS declares itself in favor of the
massive transfer of funds.from the federal mili~
tary budget to the support of education, including
higher education, and calls upon the Council and
staff to engage the Society in lobbying and public-
ity efforts directed to this end.

3. The AMS views with alarm the present
practice of increasing class sizes and teaching
loads, and other measures designed to save
money by decreasing faculties at the expense of
educational quality, The Council and staff of the
Society are called upon to seek avenues for in-
ducing colleges and universities to reverse this
unhealthy trend.

Publication at this time is for information
only and does not constitute the notification to the
membership described in Article X, Section 1,
of the bylaws,

Everett Pitcher
Secretary

RECIPROCITY AGREEMENT WITH
VIJNANA PARISHAD OF INDIA

The Society has entered into a reciprocity
agreement with the Vijnana Parishad of India,
Below is the item on this society as it will appear
in the next issue of the Report on Reciprocity
Agreements,
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Apply for membership to
The Secretary
Vijnana Parishad
D. V. Postgraduate College
(Kampur University)
Oral, U.P., India
Pay dues to
Vijnana Parishad
Amount of dues
$5, annual; $50, life
Privileges of membership
Jhanabha (Section A)
(one issue per year; back volumes avail-
able at twenty-five percent discount)

RECIPROCITY AGREEMENT WITH
SOUTH AFRICAN MATHEMATICAL SOCIETY

The Society has recently concluded a reci-
procity agreement with the South African Mathe~
matical Society. This will enable AMS members
to join the South African Mathematical Society
for one-half the regular dues and enjoy other
privileges of membership, The next Report on
Reciprocity Agreements will list the Society as
follows:

Apply for membership to
Dr. N.J.H. Heideman, Secretary
South African Mathematical Society
Rhodes University
Grahamstown, Republic of South Africa
Pay dues to
Dr. G.C.L. Brummer, Treasurer
South African Mathematical Society
University of Cape Town
Private Bag, Rondebosche,
Republic of South Africa
Amount of annual dues
$3.20
Privileges of membership
Notices of the S. A. Mathematical Society
(four issues per year containing informa-
tion on mathematical activity in South
Africa)
Proceedings of the Annual Congress (ab-
stracts of papers presented)




NEWS ITEMS AND ANNOUNCEMENTS

ALSTON S. HOUSEHOLDER AWARD

In recognition of the outstanding services of
Dr. A. S, Householder, former Director of the
Mathematics Division of the Oak Ridge National
Laboratory, to numerical analysis and linear al-
gebra, it was decided at the Fourth Gatlinbutrg
Symposium, April 1969, to establish a House-
holder Award., This award is $400 and was first
presented in 1971 to Professor F, Robert of the
University of Grenoble,

The prize is awarded to the author of the
best thesis in numerical algebra, The term '"nu-
merical algebra" is intended to describe those
parts of mathematical research which have both
algebraic aspects and numerical content or im-
plications; thus, the term covers, for example,
linear algebra that has numerical applications,
or the algebraic aspects of ordinary differential,
partial differential, integral and nonlinear equa-
tions, The theses will be assessed by an inter-
national committee consisting of Peter Henrici
(Zurich, Switzerland), James H. Wilkinson
(Teddington, England), Hans Schneider, chair-
man (Madison, Wisconsin), and Richard S, Varga
(Kent, Ohio).

To qualify, the thesis must be for a degree
at the level of an American Ph, D, awarded in
the calendar years 1971, 1972, or 1973. An
equivalent piece of work will be acceptable from
those countries where no formal thesis is nor-
mally written at that level. The candidate's
sponsor (e.g. supervisor of his research) should
submit an abstract of the thesis (or equivalent)
together with his appraisal to A. S. Householder
Prize, SIAM, 33 South 17th Street, Philadelphia,
Pennsylvania 19103, by April 1, 1974, After a
preliminary scrutiny of the abstract and the ap-
praisal, the committee may request candidates
to submit copies of the actual thesis. The award
will be announced at the '"Gatlinburg" meeting in
Munich in 1975.

NSF GRADUATE FELLOWSHIPS

The National Science Foundation has an-
nounced the award of 457 Graduate Fellowships
to graduate students of outstanding ability in the
sciences, mathematics, and engineering. Sixty-
two of the awards were made in mathematics,
Each of the fellowships was awarded to first-year
graduate students for three years of graduate
study. Fellows may attend any appropriate non-
profit U.S. or foreign institution of higher edu-
cation, and fellowships may be used over a five-
year period. In addition to the fellowships award-
ed, the Foundation accorded honorable mention
to 1,913 applicants,

NATIONAL ACADEMY OF ENGINEERING

The National Academy of Engineering re-
cently announced the election of seventy new mem-~
bers including one member of the Society: Lotfi A.
Zadeh, University of California, Berkeley,
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HIRAM PALEY,
MAYOR OF URBANA, ILLINOIS

Professor Hiram Paley of the University of
Illinois at Urbana-Champaign was elected mayor
of Urbana on April 3, 1973, and took office on
May 1, 1973, for a four-year term. He is now
on a partial leave of absence from his position
in the Department of Mathematics of the Univer-
sity of Illinois. One of the features of his cam-
paign was a fund-raising hot dog and beer party
jocularly referred to as the Paley-Wiener Party.

SAUNDERS MAC LANE,
VICE-PRESIDENT OF
NATIONAL ACADEMY OF SCIENCES

The National Academy of Sciences has just
announced the election of Professor Saunders
Mac Lane as vice-president of the National Acad-
emy of Sciences, his four-year term to begin on
July 1, 1973, Professor Mac Lane has been a
member of the Academy since 1949, and was
chairman of the Editorial Board of the Proceed-
ings of the Academy from 1960 to 1968 and
served on the Council from 1969 to 1972, He is
Mason Distinguished Professor of Mathematics
at the University of Chicago and assumed the
presidency of the American Mathematical Society
in January of this year,

POSITION OPEN FOR
ASSOCIATE EDITOR OF MR

The Mathematical Reviews Editorial Com-
mittee wishes to announce the availability of a
position as Associate Editor of Mathematical Re-
views in Ann Arbor, The responsibilities of an
Associate Editor include classification of articles
from a wide range of mathematical areas and the
assigning of these to appropriate reviewers, Flu-
ency in reading French, German, and Russian is
an essential requirement for the position, Per-
sons interested in obtaining further details should
get in touch with the Chairman of the Mathemati-
cal Reviews Editorial Committee, Professor
Frederick W. Gehring, whose address is Depart-
ment of Mathematics, University of Michigan,
Ann Arbor, Michigan 48104,

WOMEN IN MATHEMATICS
REPORT AVAILABLE

The report entitled Women in Mathematics,
prepared by Cathleen S. Morawetz and published
on pp. 131-132 of the current volume of these

blice) , is a summary of a longer report of
which a few copies are available on request from
the Providence office of the Society.

ROCKY MOUNTAIN JOURNAL
OF MATHEMATICS—RESEARCH PAPERS

The Rocky Mountain Journal of Mathematics
has ended its moratorium on the acceptance of
research papers, As in the past, the Journal will
be divided approximately equally between ex-
pository papers and research papers.




ABSTRACTS PRESENTED TO THE SOCIETY

Preprints are available from the author in cases where the abstract number is starred.

The papers printed below were accepted by the American Mathematical Society for presentation by title. The ab-
stracts are grouped according to subjects chosen by the author from categories listed on the abstract form. The mis-
cellaneous group includes all abstracts for which the authors did not indicate a category.

An individual may present only one abstract by title in any one issue of the NoticesD but joint authors are treated
as a separate category. Thus, in addition to abstracts from two individual authors, one joint abstract by them may
also be accepted for an issue.

Algebra & Theory of Numbers

73T-A133, ANTHONY JOHN van WERKHOOVEN, Michigan State University, East Lansing, Michigan 48823. On a
generalization of subnormality in infinite groups.

Following Richard E. Phillips ("'Some generalizations of normal series in infinite groups", J. Austral.
Math. Soc., to appear), it is said that the subgroup H of G is an f-subnormal subgroup (written Hf<1G) if there
exists a series S:H=H)< H; € Hyc...c H = G of finite length such that either H< H , or |H_,: H| < . The
following are typical of the results obtained. Theorem 1. If G is metabelian, finite-by-abelian, nilpotent-by-abelian,
or FC-by-abelian, then the join of two finite f-subnormal subgroups of G is a finite f-subnormal subgroup.
Theorem 2. There exists an abelian-by-finite group G which has two finite f-subnormal subgroups whose join is not
an f-subnormal subgroup of G. Let ‘.'Dlg m §) denote the class of groups satisfying the minimal (maximal) condition
for subnormal subgroups. Theorem 3. The join of finitely many f-subnormal solvable-by-finite-, ‘JJI§-, m §-subgroups
is respectively a solvable-by-finite-, ‘.Uhs'-, Emé.-subgroup. Theorem 4. If % is a class closed under the taking of
subgroups and homomozrphic images, then the following are equivalent: (1) The join of two finite f-subnormal subgroups

of the Z-group G is a finite f-subnormal subgroup of G. (2) The join of two f-subnormal ‘.Utg-subgroups of the

%-group G is an f-subnormal m;—subgroup of G. (Received January 15, 1973.)

73T-A134, RONSON J. WARNE, University of Alabama, Birmingham, Alabama 35233. Generalized w-z-unipotent
bisimple semigroups.

Let S be a bisimple semigroup and let E(S) be the set of idempotents of S. If E(S) is an w-chain of
rectangular bands (En :n€ N, the nonnegative integers) and £, Green's equivalence relation, is a left congruence on
E(S), we term S a generalized (- -unipotent bisimple semigroup. Let (I,) be an w-chain of left zero semigroups
(I:k€N); let n,v) ~ @,1) be a homomorphism of C, the bicyclic semigroup, into End(l, °) (iteration); let (j,*) be
an w-chain of right groups (Jk :k € N); let (n, 1) = ﬂ(n,r) be a homomorphism of C into End(J, *); let j = A]. be an
upper antihomomorphism of (J,#) into TI’ the full transformation semigroup on I; and let ]‘k n & = (ek), a single
element for each k € N such that gf ,9) =g % es for all g€ J; Ira

@, S Jerr-minm, 1) ¢ P 0,10 Tktr-ming, 1)’

IAjQI if j€ I (ros)Ax=rAxe SAX* for r,s € I with rGIu;a for all j€ J and

T 'max(r, k) ey (r, S)Aja (s, r)Ajﬂ (8,1

r,s € N. We denote ((i, (n,k), j):i€ Ly j€J, ,n,kEN) under the multiplication (i, (n, k), j) (u, (r,8),Vv) = (i-(uAjot(k n))’
i
(n+r- mink, r), k + s - min(k, r)), jﬁ(r s)*V) by (I,J,a,B,A). Theorem. S is a generalized w-Z-unipotent
’

bisimple semigroup if and only if S=(,J,a,B,A) for some collection I,J,a,B8,A. (Received February 1, 1973.)
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73T-A135. TAO-CHENG YIT, Carleton University, Ottawa, Ontario K1S 5B6, Canada. On subdirect product of rings
without symmetric divisors of zero. II. Preliminary report.

Unless otherwise stated, R will denote a semiprime and *-compressible ring. Let X be the set of all
minimal *-prime ideals of R. Question. Do we have, as for rings without nilpotent elements, that X is a Hausdorff
space under the topology admitting as open sets all the sets T(A) ={P€X;A £ P} where A is any *-ideal of R?
Proposition 1. In any semiprime ring R with involution the following conditions are equivalent: (1) R is *-compressible;
(2) each minimal *-prime ideal of R is *-complete prime (i.e. if sx€P with s = t + t* or tt*, then s€ P or x€ P).
Proposition 2, Let P be a minimal *-prime ideal of the ring R. For every norm or trace u in P, there is a norm
v outside P such that uv =0. Proposition 3. Let P be as in Proposition 2. Let I = I* be generated by a finite number
of norms or traces, Then either P2 I or P2 ann(I) [=xr(I) = £(I)], but not both., Theorem A. X is Hausdorff.
Theorem B, I R is right noetherian, for any *-ideal I, ann(I) can be written in a unique way as an intersection of a
finite number of minimal *-prime ideals. Conversely every minimal *-prime ideal is the annihilator of a symmetric
ideal. Thus the symmetric annihilator ideals form a finite boolean lattice coinciding with the sublattice generated by

the minimal *-prime ideals. (Received February 19, 1973.) (Author introduced by Professor Maurice Chacron.)

*#73T-A136. RICHARD A, SANERIB, JR., University of Colorado, Boulder, Colorado 80302. Ultrafilters with no
bases. Preliminary report.
A filter F in a Boolean algebra (BA) ¥ is said to have a basis (weakly independent set of generators)
tahier if F=daglieq 1
a, s...oa ¥a, . If Gand F are filters in a BA ¥ with GO F, then {a },
io L . i'iel
G=(FU ‘ai}iﬂ) and for io,. cosdig distinct, -aio+. oot -ain+ ain+1 ¢ F. Theorem. Let U be a g-complete BA, G an
ultrafilter in ¥ and F C G a filter in Y. Then G has a basis over F iff there exists b € Y such that G=(FU {b}).

: cep s . . < . . s ors
) (i.e., b€ F iff there exist fjsees ,ln such that 2t ain_ b) and for 10""’1n+1 €1 distinct,
C G - F is abasis for G over F if

Corollary., Let % be a g-complete BA and B a homomorphic image of %¥. Then no nonprincipal ultrafilter in B has

a basis. (Received February 21, 1973.)

*73T-A137. SHAFAAT AHMAD, Université Laval, Québec, Québec, Canada. On implicational completeness.

Let A be a (universal) algebra. A will be called singleton if |A| = 1, and atomic if A is embeddable in
every nonsingleton subalgebra of Az. Theorem 1. Two element algebras and pseudo-primal algebras are atomic. A
finite nonsingleton algebra A is defined to be pseudo-primal if for every set BS A there exists a unary polynomial
u(x) such that B ={u(a);a€A}. I A generates a quasi-variety which has no proper sub-quasi-varieties then A is

defined to be implicationally complete. Theorem 2. A finite minimal algebra is atomic if and only if it is

implicationally complete. [A is minimal if A is the only nonsingleton subalgebra of A.] Theorem 3. A quasi-variety
of semigroups is implicationally complete if and only if it is generated by a two element semigroup or a group of prime
order or the additive semigroup of positive integers. Theorem 4. There are uncountably many implicationally
complete quasi-varieties of groupoids that are not varieties. (Received February 26, 1973.) (Author introduced by

Professor Mohammad Ishaq. )

*73T-A138. FREDERIC W. SHULTZ, Wellesley College, Wellesley, Massachusetts 02181. A characterization of
state spaces of orthomodular lattices.

It is shown that every rational polytope is affinely equivalent to the set of all states of a finite
orthomodular lattice, and that every compact convex subset of a locally convex topological vector space is affinely

homeomorphic to the set of all states of an orthomodular lattice. (Received February 28, 1973.)
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*73T-A139. GORO AZUMAYA, Indiana University, Bloomington, Indiana 47401. A theorem on T-nilpotent ideals.
Preliminary report.

Let I be a left ideal of a ring R. I is called left T-nilpotent if for any sequence a_, a, of

12 8o Bgree
elements in I there exists an n such that 885000 a, = 0. Theorem. The following conditions are equivalent:

(a) I is left T-nilpotent; (b) for any nonzero left R-module M, IM # M; (c) for any nonzero right R-module M, JLM(I)
# 0, where JbM(I) denotes the left annihilator of I in M. The theorem can be proved quite elementarily, but this
makes it possible to provide simplified proofs to the implications (1)= (2) and (7) ¢ (1) of Theorem P in (H. Bass,

Trans. Amer. Math. Soc. 95(1960), 467) without using any transfinite method. (Received February 28, 1973.)

*73T-A140. ALBERT A. MULLIN, U.S. Army Research Office, Arlington, Virginia 22204. On extending a result by
Rademacher and Toeplitz. Preliminary report.

This note extends the principal result of the last chapter in Rademacher's and Toeplitz' book
"Von Zahlen und Figuren," Berlin, 1933, Recall they showed that 30 is the largest natural number satisfying the
Condition A: all (sic) natural numbers less than it and relatively prime to it are prime; the sic reminds us, as the
authors surely intended, that the natural number 1 is excluded from consideration. Definition. Consider only
natural numbers n > 1. Then n enjoys the Property B provided all natural numbers less than n, whose mosaics
have no prime number in common with the mosaic of n, are prime, Lemma. Every natural number satisfying
Condition A enjoys Property B. However, 40, 42, 45, 60, and 75 are the only natural numbers enjoying Property B
which do not satisfy Condition A, Corollary. There are precisely 13 natural numbers enjoying Property B and 75 is
the largest such number. Scholium. The above ideas treat prime factors and the exponents of prime factors by the

same uniform standard making it unnecessary to use a double standard for treating prime factors differently from the

number of times those prime factors occur. (Received February 28, 1973.)

*73T-A141., VLASTIMIL DLAB, Carleton University, Ottawa, Ontario, Canada and CLAUS MICHA RINGEL,
University of Ttbingen, Tibingen, Federal Republic of Germany. Decomposition of filtered vector spaces.

Let F be a field containing a central field K such that FK is finite dimensional. A finite ordered set S
together with an order preserving mapping ¢ of S into the lattice of all subfields of F containing K is called a
K-structure for F. For a subfield K& G € F and a natural n, In(G) denotes the K-structure defined by the chain
f1<2<...<n} such that o) =¢(2) =...=¢(n) = G, and N(G) denotes the K-structure given by the ordered set
{i<j>k<s} with (i) =¢() =0&) = ©(£) = G. Given a K-structure S for F, define w(S) =maxJZ)jEJ dim FFj,
where J are subsets of mutually unrelated elements of S. An S-space (W, Wi) is a right vector space W over F
together with an Fi-subspace W1 for each i€ S, such that i=j implies WiS Wj‘ For a given K-~structure S, the
S-spaces form an additive category in which the morphism (W, Wi) - (W',Wi) are F-linear mappings ¢: W-W'
satisfying (pWis: Wi, i€8. A K-structure S is said to be of finite type if there is only a finite number of finite
dimensional indecomposable S-spaces. In the case when ¢(i) =F for all i €S, L. A. Nazarova and A. V. Roiter, and
M. M. Kleiner have characterized the structures of finite type, Their results are extended in the following
Theorem. Let S be a K-structure for F. Then S is of finite type if and only if w(S)= 3 and S does not contain,
as a full ordered subset, any of the following 7 structures: IZ(F) — Iz(F) — IZ(F); L(F) — Is(F) — IS(F);

L (F) — Iy(F) — L (F); 1, (F) — N(F); L,(G) . L,(F) with [F:G] =2;

I
[F:G] = 3. (Received February 27, 1973.)

1,(G) — 1, (F) with [F:G] = 2; and L,(G) with
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*73T-A142. PAVOL HELL, University of British Columbia, Vancouver, British Columbia, Canada. Absolute planar
retracts and the four color conjecture.

We consider only planar graphs (finite, undirected, without loops and multiple edges). A subgraph G of
the graph H is a retract of H if there is a homomorphism (adjacency preserving mapping) r: H= G such that r(g) =

g for all g € V(G). An absolute planar retract is a graph which is a retract of each graph of which is a subgraph. The

four color conjecture is shown to be equivalent with the existence of absolute planar retracts, and also with some other
conditions on the class of all planar graphs and all homomorphisms, As an application, a possible argument for the
decidability of the 4CC is discussed and proved to be equivalent to the 4CC itself. Under the assumption that the

4CC is true, all absolute planar retracts are determined. (Received March 2, 1973.)

*73T-A143, JORGE MARTINEZ, University of Florida, Gainesville, Florida 32601. Purity and hyper-archimedean
modules. Preliminary report.

Call an algebraic lattice hyper-archimedean if it is modular and every element is the meet of maximal
(proper) elements. A module M over an associative ring with identity is hyper-archimedean if its lattice of
submodules is hyper-archimedean. We show that a ring R has the property that every R-module is hyper-archimedean
if and only if R is a V-ring (i. e. every left ideal is the intersection of maximal left ideals). If R is commutative
then we are dealing with the von Neumann regular rings. If R is commutative, we prove that an R-module M is
hyper-archimedean if and only if every submodule of M is pure. If R is also Noetherian each such module is a
direct sum of simple submodules. Since the pure submodules are precisely those which are direct limits of summands,
we are led to define an element of an algebraic lattice L to be pure if it is the join of a directed family of
complemented elements of L. If L is distributive then each element of L is pure if and only if every prime element

of L is maximal; in particular L is hyper-archimedean. (Received March 5, 1973.)

*73T-A144. URI LERON, University of Oregon, Eugene, Oregon 97403, Nil polynomials, power—central polynomials
and a generalized Herstein's conjecture.

A polynomial f(xl, e ,xk) in noncommuting variables is vanishing, nil or central in a-ring R, if its
value under every substitution from R is 0, nilpotent or central element of R, respectively. Theorem. If R has no
nonvanishing multilinear nil polynomials (e.g. if R has no nonzero nilpotent elements) then the matrix ring Rn has
neither. Theorem. Let R be a ring satisfying a polynomial identity modulo its nil radical, and let f be a multilinear
polynomial. If f is nil in R then the ideal generated by all the values of f under substitutions from R is nil. Applied
to the polynomial xy - yx, this establishes the validity of a conjecture of Herstein, in the presence of polynomial
identity. Theorem. Let F be a field containing no mth roots of unity other than 1, and let f be a multilinear
polynomial such that for some n > 2, f ™ s central in Fn' Then f is central in Fn' The theorem applies, in
particular, when n=m =p is an odd prime and F=Q or F= Zq(t), q=p. This is closely related to the
(non-) existence of noncrossed products among pz-dimensional central division rings (Schacher and Small, ''Central

polynomials which are pth power", preprint). (Received March 26, 1973.)

*73T-A145. PAUL M. HARMS, Taylor University, Upland, Indiana 46989. Real function rings.

A definition of a real function ring and some consequences of this definition are given. A real function
ring (X,A) is a ring of real valued functions defined on a nonempty set X such that: (i) A separates the points of X,
and (ii) for each x in X the set {f(x):f€ A} is the set of real numbers. The structure of fixed maximal ideals in A
is given. The following result is proved. Theorem. Let (X,A) be a real function ring. The space X can be
imbedded in a space Y so that: (i) each function f in A has an extension £Y defined on Y so that the mapping taking

ftofYisan isomorphism of A onto the set of extensions, and (ii) a maximal ideal in the set of extensions is a fixed
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ideal at a point of Y if and only if it is a real ideal. (Received March 12, 1973.)

73T-A146, WITHDRAWN,

73T-A147. ANNE B. KOEHLER, Western College, Oxford, Ohio 45056. Rings with quasi-injective cyclic modules.

A ring is called a left (right) qe-ring if every cyelic left (right) R-module is quasi-injective
(J. Ahsan, "Rings all of whose cyclic modules are quasi-injective'", Proc. London Math. Soc., to appear). An
internal characterization of gc-rings is given which extends a result of Klatt and Levy ("'Pre-self injective rings",
Trans. Amer. Math. Soc. 137(1969), 407-419) on commutative qc-rings. As a result of this characterization, a left

qe-ring is a right qe-ring. It is also shown that a left gc-ring is a left g-ring. (Received March 12, 1973.)

73T-A148. CARLA WOLFE, University of Guelph, Guelph, Ontario, Canada. Endomorphism rings of quasi-
projective modules over semiperfect and perfect rings. Preliminary report.

Let E be the endomorphism ring of a quasi-projective R-module M. Case A. R is semiperfect, M is
finitely generated. Case B. R is perfect. In Case A: (1) E is semiperfect; (2) E is local iff M is indecomposable;
(3) E is semiprimitive iff E is regular iff E is left (eq. right) hereditary iff E is left (eq. right) semihereditary iff
E is semisimple; (4) E is simple iff E is left (eq. right) primitive iff E is semisimple and all indecomposable direct
summands of M are isomorphic; (5) E is a division ring iff E is semisimple and M is indecomposable. In Case B:
(1) E is F-semiperfect; (2) E is semilocal iff E is semiperfect iff E is left (eq. right) perfect iff E is semiprimary
iff M is finitely generated; (3) E is local iff E is primary iff E is fully primary iff M is indecomposable; (4) E is
semiprime iff E is semiprimitive iff E is regular iff E is left (eq. right) hereditary iff E is left (eq. right) semi-
hereditary; (5) E is prime iff E is left (eq. right) primitive; (6) E is semisimple iff E is regular and M is finitely
generated; (7) E is simple iff E is semisimple and all indecomposable direct summands of M are isomoxrphic; (8) E
is a division ring iff E is semisimple and M is indecomposable. Further results hold if either R is commutative or
the projective cover of M is a generator. (Received February 20, 1973.) (Author introduced by Dr. D. Fieldhouse
and Dr. H. Pesotan.)

73T-A149. DAVID COHOON, University of Minnesota, Minneapolis, Minnesota 55455. A class of algebras which
are not power associative. Preliminary report.

Theorem 1. Let G be a semigroup. Let F be a field. Let V denote a vector space of mappings from
G into F. Let M(V) denote the set of all mappings f from G into itself such that, if g = c(g) is in V, then the
mapping Lg(c) from G into F defined by Ly(c)g) = z

f(g,)=gc(g'), for g€ £(Q), and Ly(c)(g) = 0, for g € £(G), isin V.
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Then M (V) is a monoid and Lf: V=V is a linear transformation for every f in 7(V). We define the semigroup ring
multiplicationin V by the rule (clcz)(g) = Ecl(gl)cz(gz) (g1g2= g 8y €G, 8y € G), Thenif f isin M (V), itfollows that if we
define a multiplication on V by the rule e xey= clLf(cz) (semigroup ring multiplication) then (V,+,*) is an algebra
and if there is a g in G such that gf(g)f(g) # gf(gf(g)) or such that gf(g)f(zsf(g)) # sfef(zf(g))) then (V,+,%) is not power

associative. (Received March 15, 1973.)

73T-A150., ALEXANDER ABIAN, Iowa State University, Ames, Towa 50010. Conditional completion of rings without
nilpotent elements.

Let R be an associative but not necessarily commutative ring without nonzero nilpotent elements. Then

(R,=) is a partially ordered set where x=y if and only if xy = x2 for every element x and y of R. For every
element r of R define I(r) = {x|x€ R and x=r} and consider the set C of all ﬂr ESI(r) where S is a nonempty

subset of R, Then (C,S) is a conditionally complete (i.e., every nonempty bounded above subset of C has a lub in
(C,<)) partially ordered set. Addition + and multiplication ¢ are judiciously defined in C such that the mapping f from
R,+,¢, =) into (C,+,*,<) defined by f(r) = I(r) is a ring as well as order isomorphism. For obvious reasons
(C,+,¢,<) is called the minimal conditional completion of (R,+,¢,=). Thus, every associative ring without nonzero

nilpotent elements has a conditional completion with respect to the order = mentioned above. (Received March 15, 1973.)

78T-A151. CHRISTIAN HERRMANN, CLAUS MICHA RINGEL and RUDOLF WILLE, Technische Hochschule,
Darmstadt, Federal Republic of Germany, On modular lattices with four generators. Preliminary report,

Theorem. A subdirectly irreducible sublattice of a finite dimensional complemented modular lattice
is generated by four elements iff it belongs to the following list: M,, S(n,4), subspace lattices of linear spaces of
dimension n 2 3 over prime fields, nondesargian planes with four generators. (Here the lattices S(n,4) are those
introduced in Day, Herrmann, Wille (Algebra Universalis (1973)),) Further on all subgroup lattices S( ng) of abelian
groups an with n 2 3 and p prime are generated by four elements. The subgroup lattice of the nth power of the
Priifer grﬁup Z contains a subdirectly irreducible sublattice generated by four elements, into which all S(Z:k)
can be imbeddedr.) The proof is based on the complete classification of indecomposable objects in the category of finite
dimensional linear spaces with four subspaces by Gelfand and Ponomarev (Colloquia Math. Soc. J. Bolyai 5(1970))

and recent work of one of the authors with A. Huhn. (Received March 16, 1973.)

*73T-A152, JUDITH Q. LONGYEAR, Dartmouth College, Hanover, New Hampshire 03755. Small configurations
and their arrays.

It is known that there is a bipartite (n+ 1)-regular graph G(n) of girth 6 on 2(n2+n+ 1) vertices iff there
are (n-1) mutually orthogonal latin squares of order n. When n is not a prime power, it is very hard to determine
whether any G(n) exist. None are known to exist, and many special theorems have shown that large classes of G(n) do
not exist. If T(n,k) is used as a generic term for a bipartite (n+1)-regular graph of girth 6 on 2(n2+n+ 1+k) vertices,
then it is known that there are T(n,k) for all n and all large k. Since T(n,1) is so very nearly a G(n), we mimic the
construction of an affine plane from a projective plane, and then examine the set of square arrays which are associated
with T(n,1). Conditions on a set of arrays are determined which will produce a T(n,1) for each set of (n-1) arrays
satisfying the conditions. The arrays are exhibited for T(2,1) and T(8,1). There is a list of several related
questions. (Received March 16, 1973,)

73T-A153. SABINE KOPPELBERG, Universitit Bonn, Bonn, Federal Republic of Germany. Free subalgebras of
complete Boolean algebras.

The following theorems improve results of Ketonen, Solovay, and Vladimirov. Theorem 1. Every
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infinite complete Boolean algebra is completely generated by some free subalgebra. For every complete Boolean
algebra B, let 7(B) be the least cardinal o s.t. B is completely generated by some subset of cardinality o and

t(B) = sup{a|B has an antichain of power o}, B is said to be T-homogeneous if, for every a€B s.t. a> 0,

Tixe€ Bl x=a}) = 7(B). Theorem 2. Let B be an infinite complete Boolean algebra s.t., for every T-homogeneous
factor C of B, t(C) is not weakly inaccessible. Then B his a free subalgebra whose cardinality is ;.

Corollary. Under the assumptions of Theorem 2, B has 2B ultrafilters. Theorem 3 (GCH). Let B be an infinite
complete Boolean algebra s,t. B is not strongly inaccessible. Then B has a free subalgebra of cardinality TB

B. J. Koppelberg proved that the conclusion of Theorem 3 also holds if E is !'Ii-indescribable. (Received March 19,

1973.) (Author introduced by Professor G. Hasenjaeger.)

738T-A154. WILLIAM F. KEIGHER, University of Illinois, Urbana, Illinois 61801. Differential categories are
cotripleable. Preliminary report.

Let Rings (resp., f) denote the category of commutative associative unitary rings (resp., ordinary
differential rings). For any differential ring (A, 2), let (A, g)—Mo;i (resp., (A,a)-Alg) denote the category of
differential modules (resp., commutative differential algebras) over (A,a). Theorem., There exists an adjoint
cotriple on Rings (resp., A-mod, resp., A-Alg) such that 5 (resp., (A,a)-Mod, resp., (A,2)-Alg) is cotripleable
(and hence tripleable as well) over Rings (resp., A-Mod, resp., A-Alg). Theorem. (A,a)-Mod is a symmetric
monoidal closed category. Theorem. There exists a natural ring homomorphism ¢ A ¢ A[[t]] # wA where Q=
(w, 6,€) is the cotriple on Rings such that 5= Ringsn, and if A contains the rationals Q, ¢ A is an isomorphism.
Theorem. For any (A,a) €5 with Q C A, there is a natural open retraction p A Spec A ~* Spec dA (Spec dA is the
subspace of differential primes in A). Corollary. For any (A,a) €5 with Q C A, Spec dA is quasi-compact and
dense in Spec A. Additional results and applications will be announced in these NoticerD 20(1973), to appear.
(Received March 19, 1973.)

*73T-A155. J. C. McCONNELL, University of Leeds, Leeds LS2 9JT, England. Representations of solvable Lie
algebras and the Gelfand-Kirillov conjecture. Preliminary report.

The following theorem gives an affirmative answer to the conjecture of Gelfand and Kirillov, Publ. Math.
Debrecen 31(1966), 509-523, for the case of solvable algebraic Lie algebras. Let k be a field of characteristic zero,
B a commutative k-algebra, A a Lie algebra of derivations of B, B #0' U(A) the corresponding ring of differential
operators twisted by a 2-cocycle o € Z2(A,B). Theorem. Let g be a trigonalisable Lie algebra, P a prime ideal of
U(g) and E the semicentre of U/P. Then (i) there exists e € E such that (U/P)e =B #cr U(A) where B =R ® kS ® kG,
R a finitely generated commutative algebra, kS the symmetric algebra of a vector space S and kG the group algebra
of a free abelian group G, A is an abelian Lie algebra of derivations of B and o € ZZ(A,B). (ii) R is the centre of
(U/P)e and there is a lattice isomorphism between the ideals of R and the ideals of (U/ P)e. (iii) If g is also algebraic
then (U/P)e =R ® An ® Al'n for some integers m,n = 0 where An is a Weyl algebra and Ax'n is the localisation of
Am with respect to the powers of the element X Xpe oo X o (Received March 19, 1973,) (Author introduced by
Professor Earl J, Taft,)

*73T-A156. CHARLES I, VINSONHALER and WILLIAM J, WICKLESS, University of Connecticut, Storrs, Connecticut
06268, Quasi-pure-injective torsion free abelian groups of rank two. Preliminary report.

In "Infinite abellan groups,' Vol. I, Fuchs poses the problem of investigating the class of quasi-pure-
injective abelian groups (i.e. groups G such that every homomorphism P = G with P a pure subgroup of G is
induced by an endomorphism of G). Using the quasi-endomorphism algebra Q ®z 8(G) the authors classify all quasi-

pure-injective torsion free abelian groups of rank two. (Received March 22, 1973.)
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*73T-A157. TORRENCE D. PARSONS, Pennsylvania State University, University Park, Pennsylvania 16802,
Friendship sets and Ramsey graphs., Preliminary report.

Let f(n) be the least positive integer N such that, for any graph G with N vertices, either G contains
a simple cycle of length 4 or the complementary graph ‘G has a vertex of valence n or more. Then f(n) < n+/n+ 2,
If 22 is an integer such that g #5 and q is not of the form kz- 1, k odd, then f(q2 +1) = q2 + g+ 2, This bound
arises from the study of eigenvalues of adjacency matrices. If q = ps, p is a prime, then q2 +qg+1< f(q2+ 1) follows
from a known construction based on the projective plane over GF(q). This construction gives infinitely many examples
of "nonhomogeneous friendship sets' recently defined by Skala. K q= ps, p prime and q # 5,8, then we have

f(q2+ 1) =q2 +q+ 2. (Received March 22, 1973,)

*73T-A158. SHARI L. LAWRENCE, Pennsylvania State University, University Park, Pennsylvania 16802, Cycle-star
Ramsey numbers. Preliminary report.

Let f(m,n) be the least positive integer N such that, for any graph G with N vertices, either G contains
a cycle at length m or the complementary graph G contains a star of degree n. Then for m odd, m= 2n + 1, we have
f(m,n) =2n+ 1. For m Z 2n+ 1, f(m,n) =m. For m even, m = 2n, it appears that f(m,n) may have complicated

behavior. (Received March 22, 1973.)

*73T-A159. STEVE BRAVY, University of Maryland, College Park, Maryland 20742. A characterization of semi-
simple rings as rings with acc and ""enough" projectives.

This paper shows that for a Noetherian ring R the left global projective dimension is the sup of the
projective dimensions of the R-modules containing no nonzero projective subobject. A corollary then shows that R
is semisimple iff R has acc and every nonzero R-module contains a projective nonzero submodule. (Received

March 29, 1973.) (Author introduced by Professor James C. Owings, Jr.)

73T-A160. S. K. JAIN, Ohio University, Athens, Ohio 45701. On a class of regular rings that are unit-regular.

The results of this paper are inspired by Henriksen's paper 'On a class of regular rings that are
elementary divisor rings', Arch, Math. (Basel), to appear, and by Levitzki's results on the existence of matrix units
in certain rings. All rings have identity and R* will denote the group of units of a ring R. R is called regular
(unit-regular) iff ¥ a€ R x € R(R*) such that axa=a. Henriksen showed: 'If A is an nXn matrix over a unit-
regular ring R then there exist nonsingular matrices P, Q such that PAQ is a diagonal matrix'. We assume that R
is a regular ring with a polynomial constraint, such as polynomial identity, pivotal monomial, quasi-standard identity
(for definitions see, for example, Belluce-Jain, J. Indian Math. Soc., 25(1968), 79-87). Some of the results proved
are: (1) There exists a central idempotent e € R such that the ideal eR (as a ring) is unit-regular and, if A is any
nx n matrix over R, then there exist matrices P, Q, P', Q' such that PAQ is a diagonal matrix with all entries as
idempotents and PP' = P'P = E =QQ' =Q'Q, E = diag(e,e,...,€). (2) If the center Z(R*) of R* is of finite index then
R itself is unit-regular. In particular, if R* is a finite group of order n then R is a finite direct sum of matrix

rings over the rings eachof whose elements a satisfies an+1 =a. (Received March 29, 1973.)

*73T-A161. MICHAEL N. BLEICHER, HANS SCHNEIDER and ROBERT I. ‘WILSON, University of Wisconsin,
Madison, Wisconsin 53706. Permanence of identities on algebras.

Any equational class closed under taking complex algebras can be defined by a set of identities using only

words with no repeated symbols. In addition, we generalize this to partially ordered algebras. (Received March 30,
1973.)
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*73T-A162. DAVID KELLY and IVAN RIVAL, University of Manitoba, Winnipeg, Manitoba R3T 2N2, Canada.
Fences, crowns and dismantlable lattices.

An element x of a lattice L is doubly irreducible in L if x #yVz and x#yA z whenever y and z are
elements of L distinct from x. A lattice L is dismantlable (see Abstract 72T-A220, these NoticeD 19(1972), A-6TT7)
if every sublattice S of L contains an element that is doubly irreducible in S, Sublattices and homomorphic images of
dismantlable lattices are dismantlable. A (lower) fence is a partially ordered set {xilo =i <n} @m=w), for which the
comparabilities that hold are precisely: (¥) % <X.q (i even), X > X
partially ordered set {xi|0§i< n} for which X, < X1 and (%) are precisely the comparabilities that hold, Theorem,

(i odd). For even n = 6, a crown is a

Let L be a lattice which contains no infinite chains and no infinite fences. (a) L is dismantlable if and only if L
contains no crowns. (b) If L is dismantlable and is not a chain, then L contains (at least) two incomparable doubly
irreducible elements, Theorem., Let L be a modular lattice of finite length. L is dismantlable if and only if L
contains no crown of order 6 (i.e., the breadth of L does not exceed 2). Corollary. A finite distributive lattice is

dismantlable if and only if it is planar. (Received April 2, 1973.)

73T-A163. EDMUND H. FELLER, University of Wisconsin, Milwaukee, Wisconsin 53201 and MADHUKAR G.
DESHPANDE, Marquette University, Milwaukee, Wisconsin 53233, The ring of endomorphisms of an
essential extension of a Noetherian module.

Let I denote the injective hull of a Noetherian module N. If J is the Jacobson radical of HomR(I, I), then
I°N= 0, for some positive integer n. The endomorphism ring of the quasi-injective hull of N is semiprimary.

(Received April 2, 1973.)

*73T-A164. JENNIFER R. GALOVICH, STEVE GALOVICH and SEYMOUR SCHUSTER, Carleton College, Northfield,
Minnesota 55057, An elementary proof of the friendship theorem.

Theorem. If in a party of p people every two people have one common friend, then there is some person
in the party who is a friend of everyone else. Several proofs of this theorem have been given since the original one
by Erdds, Rényi and Ss ("On a problem of graph theory'', Studia Math. Hungar. 1(1966), 215-235). The current
paper presents a simple elementary proof resting only on the notions of a graph (vertices, edges and adjacency),

degree of a vertex, and path of length n. (Received April 2, 1973.)

73T-A165. M. BHASKARAN, 140 Charles Street, West Perth, Western Australia 6005, Australia, A law of
decomposition for nonabelian extensions. Preliminary report,

Let k denote a finite Galois extension of the rationals. For any rational prime £, let e 4 f [, and g #

denote the ramification index, residue class degree and the number of distinct conjugates respectively of a prime
divisor in k lying above £. Let p and q be rational primes and let ordpq denote the smallest positive integer x
such that qu 1 modp. Let (a,b,c,...) denote the G.C.F. of rational integers a,b,c,... . Theorem. Let k be of
degree n and e be a positive integer such that (e,n/e) =1 and e divides (gq, ep,p— 1)/ (n/gq, gq, ep
q splits into principal divisors in k, e divides c(p- 1)/ordpq where ¢ =1 when e is odd or p= 1 mod 2e and ¢ = 2

,P-1). Then, if
otherwise. (Received April 3, 1973.) (Author introduced by Mr. Desmond Fearnley-Sander. )

*73T-A166. O. A. VARGHESE, Mar Athanasius College, Kothamangalam, Kerala 686666, India. An easy method for
numerical division. Preliminary report.

In this paper, we give certain conditions under which a number y is a factor of another number P,
which help very much in arithmetic computations. Also we give a formula for the quotient in this case. A number P
written in the form a,a,...a means P= lon_lal + lon-2a2+. ..+10a , +a . Main Results. (1) Let P be the number
a;8,...a . Then P is a multiple of y (not equal to zero) if and only if E’il:l(aixxn-i) is a multiple of y, where x =

10 - y. (2) Let the number P be 2,2y80...2 = Q x y where y # 10; then Q is given by the formula Q =
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22 a2y 2) x LDy L /9y x TR (ax 27l where x = 10 - y. (Received April 4, 1973.) (Author introduced

by Professor T. Thrivikraman. )

*73T-A167. JACQUES LEWIN, Syracuse University, Syracuse, New York 13210. A matrix representation and an
application to PI algebras.

Let F be the free associative algebra on the set X over the field K. Let U,V be two ideals of F and

{3), x €X} abasis for a free (F/U, F/V)-bimodule T. Theorem. The map x - (’;&)v xEU) induces an injective
homomorphism F/UV - F/V 0 ). Theorem. If F/U and F/V are embeddable in matrices (over a commutative
( T F/U —_—

algebra), so is F/UV. Theorem, A PI algebra with nilpotent radical satisfies all the identities of some full matrix

algebra. (Received April 5, 1973.)

*73T-A168. B. GANTER, Technische Hochschule Darmstadt, 6100 Darmstadt, Federal Republic of Germany and
HEINRICH WERNER, University of Manitoba, Winnipeg, Manitoba R3T 2N2, Canada, Equational classes

of Steiner systems.

Steiner triple systems can be coordinatized by Steiner quasi-groups. It is possible to give a similar
construction for Steiner systems of type (2, q) where q is a prime power, and of type (3,4). In these cases (and in no
others) equational classes of universal algebras exist such that the system of subalgebras of any algebra in these
classes is a Steiner system of the given type. The classes can be chosen in such a way that each Steiner system of
suitable type is coordinatized, and that any morphism between those Steiner systems can be represented by a
homomorphism between coordinatizing algebras. The considered equational classes have interesting algebraic
properties like strong amalgamation property, solvable word problem, permutable, normal and regular congruences
and a unique factorization. In the case (2, q), the class can be chosen as a class of quasi-groups, the equations of

which are given. (Received April 9, 1973.)

73T-A169. ROBERT J. BOND, Brown University, Providence, Rhode Island 02912. When does the Galois group
determine the field? The function field case.

Let K and K' be two function fields in one variable with finite fields of constants k and k'. Assume that
K and K' have a common separable closure L. Let G be the Galois group of L over K and G' the Galois group of
L over K'. Assume that G and G' are isomorphic as profinite groups. What can be said about K and K'?
Theorem 1. k and k' have the same number of elements. So one can assume that k =k'. Theorem 2. There is a
one-to-one and onto set-theoretic map from the prime divisors of K to the prime divisors of K' which preserves the
degree of a prime. Corollary. K and K' have the same zeta function and consequently the same genus and the same
class number. In the genus zero case, K is a rational function field if and only if K' is. In the elliptic (genus one)
case, the associated curves are isogenous, Theorem 3. Let J and J' denote the Jacobian varieties associated to K
and K', respectively. Then, if E is a finite extension of k, the groups of E-rational points J(E) and J'(E) are
isomorphic as g-modules where g is the Galois group of E over k. The proofs involve the cohomology of groups and

class field theory. (Received April 5, 1973.)

73T-A170. JURGEN ROMPKE, McMaster University, Hamilton, Ontario, Canada. Regular, commutative, maximal
semigroups of quotients. Preliminary report.

For each right reductive semigroup S one can construct its maximal semigroup of quotients Q(S), namely
Q(S) = Lim HomS(D, S), where the direct limit is taken over the downward directed family of dense right ideals. For S
a commutative semigroup, Q(S) is regular if and only if S is separative and for each element a € S the ideal T'(a) =

{s € 5| there exists b € aS such that st = bt for all t € aS} is dense. (Received April 9, 1973.)
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73T-A171, RONALD J, EVANS, University of Illinois, Urbana, Illinois 61801. Asymptotic formulae for extended
Eulerian numbers. Preliminary report.

The extended Eulerian numbers H(n,\) are defined for \ # 1 by (A -1)/(\-L(s)) =E§°=1H(n, )\)n-s, where

a. a, a
s) is the Riemann zeta function. Fix \ > 1 andlet n=p lp 2.. p v’ where the p, are distinct primes and v,
152 i

"y
8yseeesa, are positive integers. Let c¢ be the (unique) positive zero of the polynomial Ax’ - n‘i’=1(x+ a;). Let Q =
2‘1’_1 ;+ We prove that for any constant F <%, H(pn, \) = aBymil+ O(Q-F)}, where a = >\_3/2(A -1) Rl l_1(<:+ a, ) /(a )]
and B = {(l/Zc)EV / @; +e)}” -1/ 2, This formula is obtained using the representation H(n,)) = (A -1)/ A)Z)k 0>‘ dk(n),
where dk(n) is the number of representations of n as a product of factors = 1, Simpler asymptotic formulae are also

given, subject, however, to certain restrictions on the growth of v and the a,. These formulae are then used to

refine some inequalities of Hille (Acta Arith., 2(1936), 134-144). (Received April 9, 1973.)

73T-A172, DAVID W, MATULA, University of Texas, Austin, Texas 78712 and Washington University, St. Louis,
Missouri 63130. On minimum coverings of a graph by i-independent sets.

The edge-connectivity, A(G), is the minimum number of edges of the graph G whose removal disconnects
G. The strength, 0(G), of the graph G is the maximum of the edge-connectivities of the subgraphs of G. A vertex
set A of the graph G is an i-independent set of G if the induced subgraph (A) satisfies 0({A))=i. Thus 0-independent
sets (ordinary independent sets) induce totally disconnected subgraphs, and 1-independent sets induce acyclic subgraphs.
The Xi—coverir_lg number of the graph G is the minimum number of i-independent sets that cover the vertices of G.
XO(G) is the chromatic number of the graph G and Xl(G) is the point-arboricity of the graph G. Theorem 1. For i
Zz 0 and any graph G, Xi(G)é 1+ [0(G)/(i+1)]. Theorem 2. For i 2 0 and any connected but not complete graph G
with maximum degree A(G) i + 2, where also G is not a cycle for i=0, X.(G) = [(A(G)+1i)/(i+1)]. Theorem 2 is
generally weaker than Theorem 1, but is one unit sharper for r-regular graphs with r = A(G) = A(G) = k(i+1). Most
of the previously known upper bounds on the chromatic number and the point-arboricity follow from these theorems.

(Received April 11, 1973.)

73T-A173. ARUN K. SRIVASTAVA, Indian Institute of Technology, Hauz Khas, New Delhi 110029, India. Every
locally right adjunctable functor F:A = C gives rise to a monad in A.

James J. Kaput [Illinois J. Math. 16(1972), 86-94] has generalized the notion of adjoint functors by
calling a functor F:A - C locally right adjunctable if for each f: FA » X, A€ A and X € C, there exist an object
fX € A and morphisms fl :A - fX and fO : FfX = X such that = fo- Ffl. Moreover whenever f =ge«Fh where g: FA'
= X, A'€ A and h:A = A', then there exists a unique e:A' = fX such that esh = f1 and fOoFe =g. It is shown that
every iocally right adjunctable functor F:A = C gives rise to a monad in A. (Received April 11, 1973.) (Author

introduced by Professor S. Franklin,)

73T-Al74. DAVID ZEITLIN, 1650 Vincent Avenue North, Minneapolis, Minnesota 55411. Identities for integer
sequences involving the greatest integer function. II. Preliminary report.

Let M be a positive integer and Wn an integer sequence defined by WnJr2 = MWn+1+ Wn’ where W0 and
W1 are integers;ifWo =0,W1= 1, then WuE Un’ and if W0= 2, W1= M, then Wn’=‘ Vn’ Let P>0 and N< 0 be
the roots of X% - Mx - 1 = 0; set F=M/(M+1),C = (PW, - Wl)/(P-N), and W, = (—l)n(WOVn—Wn), nz 1. Six

results, (R1),...,(R6), were given in my Abstract 73T-A90, these NoticesD 20(1973), A-263. In (R6), n = 1, and

not n=0. Two additional related results are: (R7) If F - 1< {C(1+P-2)} = F, then [P2n+1W2n 1T FI=W,
nz 0. (R8) If ~-F=EC<1-F, thenfor n2 0, [Pan nt F] =W Since x = P, N satisfy xk= xUk+ Uk 1 and

w, e Uk 1W + UkW L1 P and N‘k can be removed from (Rl),. .., (R8) to obtain equivalent statements. Thus, in

®1), [PUW, + F= U W, ;in R2), NUW_ + F]=UW_ ., andin (RS), [PU, W, + F]=U, W, .. For
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M=1, F=%, wnE Hn’ UnE Fn’ and VnE Ln’ the Fibonacci sequences. For Wn_=- Ln’ C =1. Thus, from (R5), for

) 2
j=0, [p2“+1L2n+1+§1 =L, .5~ 1, 02 0;and from (R6), for j =1, [P* L, +4] =L, +1, n2 1. (R9) For M=1,

Icl=1, [Pan+-k] =H for @ nzk+2, k22 () n24, k=1. For C=1, H =L, and (R9) gives the result of

— k -
L. Carlitz, Fibonacci Quart, 10(1972), 526. For C = -1, Hn= -Ln, and so [-P Ln+ 31 =-Ln+k' (R10) For Wn= Vn,

211+1V

C=1. Thus, from (R5) with j =0, we have [P oni1™ F} = V4 -1,n 2 0. (Received April 12, 1973.)

n+2

*73T-A175, CLIFFORD S. QUEEN, Lehigh University, Bethlehem, Pennsylvania 18015. Euclidean subrings of function
fields.

Let F be a function field of one variable over a finite field k, where k is algebraically closed in F. Let
P range over all prime divisors of F; then if S is a nonempty finite set of prime divisors of F we get a ring 0S =
ﬂP s OP’ where OP is the valuation ring associated to a prime divisor P. Theorem. If S is a finite nonempty set
of prime divisors of F containing at least two elements, then 0s is a principle ideal domain if and only if it is a
euclidean domain, Further if 0S is a principle ideal domain and S contains just one element, then 0S is one of four

possible rings which are not euclidean. (Received April 12, 1973.)

*73T-A176, MICHAEL O. ALBERTSON, Swarthmore College, Swarthmore, Pennsylvania 19081. The independence
number of a planar graph.

The independence number u(G) of a graph G on N vertices is the maximum number of vertices of G no
pair of which are adjacent. The Erdos-Vizing problem is to show for planar graphs that y(G)/N z 1/4. The five

color theorem implies wu(G)/N 2 1/5. Theorem. G planar implies u(G)/N 2 2/9. (Received April 13, 1973.)

73T-A177, WITHDRAWN,

*73T-Al178, JOHN K, KARLOF, University of Colorado, Boulder, Colorado 80302. The subclass algebra associated with
a finite group and subgroup.

Let G be a finite group and let H be a subgroup of G. If g € G, then the set E, ={hgh_1|h€ H} is the
subclass of G containing g and EX €E is the subclass sum containing g. The algebra over the field of complex
numbers K generated by these subclass sums is called the subclass algebra, denoted by S, associated with G and H.
Let {Ml. .. Ms} be the irreducible KG modules and let {Nl. . .Nt} be the irreducible KH modules. Suppose [ei}'i::l is
:=1cijNi' An
= the number of subclasses, is established. The irreducible modules

a set of orthogonal primitive idempotents of KH. Define the nonnegative integers {cij} by MjIH =2

algebraic proof of E. P. Wigner's result, Zi jcfj
t]

of the subclass algebra are shown to be {eiMj} with dim(eiMj) = cij' Also, results about Schur algebras are utilized

to develop formulas relating the irreducible characters of S with the irreducible characters of G and H. (Received

April 16, 1973.)

73T-A179. BRUCE A. ANDERSON, Arizona State University, Tempe, Arizona 85281. A method of finding perfect
1-factorizations., Preliminary report.

A 1-factorization F of KZn’ the complete graph on 2n points, will be called semiregular iff for
any i,j,k,m suchthat i#j, k#m, if Fi’ F]., K’ Fm€ F, then Fi U Fj and FkU Fm have identical cycle structures.
F is perfect iff i # j implies FiU Fj is a Hamiltonian circuit. A technique is considered for constructing
1-factorizations on certain K2n that turns out to yield a small number of semiregular 1-factorizations which are then
tested for perfectness. In most of the cases tested so far, the method gives some perfect ones. It is not yet clear
why the idea sometimes works and sometimes fails. The following positive application of the procedure is apparently

new. Theorem. There is a perfect 1-factorization of K2 (See Abstract 73T-A126, these NoticesD 20(1973), A-322,

g
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In reference to this abstract, some minor qualifying phrases were inadvertently omitted in the statement of the first
theorem and its corollary. Insert the underlined phrases: GKp 417 B> 5; GAzp, p>3 p+1=2q, p>5.) (Received
April 23, 1973.)

Analysis

73T-B137. WILLIAM D, L. APPLING, North Texas State University, Denton, Texas 76203. Homogeneity and
continuity properties of upper and lower integral difference functionals.

U, F, Pp» Ppps pz and the notions of integral, sum infimum and sum supremum functional are as in
previous abstracts of the author. Suppose B is in ppe and for each h in p AB and V in F, Z(h)(V) =
IV[L(Bh)(I) - G(Bh)(T)] and A(h) denotes the element of {k:k inp AR’ IUBa)k(D exists} closest to h (variation norm).
Theorem 1. If H is in py, W isin p,, and ‘['UH(I)W(I) exists, then Z([Hw)(V) = J‘V[H(I)|Z(w)(l) for all V in F.
Theorem 2, If m is in p;: and 0 < ¢, then there is d > 0 such that if h is in Ppps W - _[‘Ih] is in pj; and Z(h)(U) <
d, then leha) - Am) (D] < c. (Received January 23, 1973.)

*73T-B138. DOMINGO A. HERR’ERO, Universidade Estadual de Campinas, Campinas, S.P., Brasil., Burnside's
theorem for the Frechet space w. Preliminary report.

Let w denote the Fréchet space of all complex sequences ign}:;l under the topology given by the family
of seminorms ll{én} llp =max[|gn| :12n=p}, p=1,2,..., and let £(w) be the algebra of all continuous linear maps
from w into itself. £(w) is a topological algebra under the strong operator topology (i. e., the topology of the
pointwise convergence). The author generalizes a well-known density theorem for operator algebras in a Banach
space (W. B. Arveson, "A density theorem for operator algebras', Duke Math. J. 34(1967), 635-647) to operator
algebras in an arbitrary locally convex space. By using this generalization of Arveson's result and the results of
K. -H. K8rber about continuous endomorphisms of w (Math. Ann. 181(1969), 8-34 and 182(1969), 95-103) it is shown
that the only strongly closed subalgebra of £ (w) without nontrivial closed invariant subspaces (i.e., different from
(0) and w) is £ (w)- A trivial example is given to show that, for a suitable normed space E, £ (E) can contain a

nontrivial subalgebra without closed invariant subspaces. (Received February 5, 1973.)

*73T-B139. DAVID J. HALLENBECK, University of Delaware, Newark, Delaware 19711, Convex hulls and extreme
points of some families of univalent functions. Preliminary report.

Let CK denote the K-fold symmetric close-to-convex functions. We determine the closed convex hull of
CK denoted by HCK for K=2,3,... . We prove that if f(z) = Zg;lanzn is subordinate to F a close-to-convex odd
function, then lanl <2 for n=1,2,... . Let F, = U'X((l-xz)p(l-iz)p)'ldp(x): 4 € P} where P is the set of
probability measures on X = {x:Im x = 0 and |x| =1}. We prove that FeF FP +q  Let Stp@, K) denote
those functions which are starlike of order &, K-fold symmetric, and are real on (-1,1). We determine that
H Stp(@,K) = {fxz((l—sz)((l-a)/K) (l-sz)(l-a)/K)—ldu(x) 14 € P} where X and P are as in the statement above
about F.. Let St*@) ={F:f< g and g€ St(a)} where St(x) denotes the class of functions starlike
of order a. We determine that the closed convex hull of St*(x) for & =0 consists of the functions represented by
f(z) = IXX Y(yz/ (l—xz)z—za)dy (X,y) where y is a probability measure on X x Y, the product of two unit circles. The
extreme points of H St*(a) consists of the functions {yz/ (1-xz)2'2a: |x| = ly] = 1}. We also determine the closed

convex hull and extreme points of the class of typically real odd functions. (Received February 15, 1973.)
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*73T-B140. HONNAPPA SIDDALINGAIAH, University of Pittsburgh, Pittsburgh, Pennsylvania 15213, A constructive
method of solving linear integral equations of the second kind. Preliminary report.

D. Enskog gives a series solution, convergent only in the L2 norm but not uniformly, of a symmetric
Fredholm integral equation f= ¢ - A\K¢ = J¢p, where J is positive definite. Now a uniformly and absolutely convergent
series solution of the above equation, along with an estimation of its truncation error, is obtained and it is also shown
that the new solution is applicable to nonsymmetric Fredholm and weakly singular integral equations and thus the method
is applicable to Fredholm-Poincaré integral equations of potential theory. Also a bilinear expansion of the resolvent

H of the kernel K is realized. (Received February 21, 1973.)

*73T-B141. HAROLD S. SHAPIRO, Royal Institute of Technology, S-100 44 Stockholm, Sweden. Counterexamples to
a majorant principle for trigonometric series with positive coefficients.

Let (TS), denote the set of formal trigonometric series Ecneint with ch Z 0. N. Wiener proved that if
f in Ll(—fr, m) has a Fourier series in (TS) A and belongs to L2(-6, 6) for some 6> 0 then f€ L2(-17, m. (This is
also valid if f is assumed a priori to be merely a tempered distribution, not necessarily in L1(—1'r, m).) The analogous
proposition with 2 replaced by p is easily demonstrated if p = 4,6,8,... or o, but Wainger (Proc. Amer. Math. Soc.
20(1969), 16-18) showed it is false for p < 2 and raised the question concerning p > 2. That the answer is generally
negative is shown by Theorem. If p > 2 is not an even integer, then given € > 0 there exists a function f in Ll(-ﬂ, )
with positive Fourier coefficients such that f€ Lp(-17+ €, m-¢€) but ffzolf(t)lp dt = . The proof is based on another
"majorant'" counterexample relating to a problem of Hardy and Littlewood and reported on in a forthcoming paper by

G. Bachelis in Quart. J. Math, Oxford Ser. (Received February 23, 1973.)

*73T-B142. J. MARSHALL ASH and LAWRENCE GLUCK, DePaul University, Chicago, Illinois 60614. Counterexamples
to Carleson's and Plessner's theorems for multiple Fourier series. Preliminary report.

C. Fefferman presented a spectacular counterexample to Carleson's theorem with a continuous f on T2

with everywhere restrictedly divergent Fourier series S(f). The authors can show: Theorem 1. There is a continuous
H on Tn, n> 1, > S(H) is of power series type, has uniformly bounded partial sums, and is everywhere restrictedly
divergent. H is used to construct multiple Fourier series counterexamples to the classical Plessner theorem: S(f)
convergent on E = S('f) convergent a.e. in E, Theorem 2., There is a continuous F on Tn, n>2, OF and all its
conjugates Fa are continuous, S(F) is unrestrictedly convergent, while the S(Fa) are unrestrictedly bounded a.e. on
™ but divergent by any 2-parameter rectangular convergence method. Replacing H by a Kolmogorov-Marcinkiewicz
divergent series yields Theorem 3. There is a G on T2 2 G and all its conjugates Ga are integrable, S(G) is
unrestrictedly convergent, while the S(Ga) are unrestrictedly bounded but square divergent a.e. on T2. In (Abstract
701-42-5, these CNotices) 20(1973), A-134) the authors announced a Plessner type theorem for Lp(Tz), p > 1. Theorems

2 and 3 show that this result is the best possible. (Received March 1, 1973.)

*78T-B143. JUSSI KETONEN, University of California, Berkeley, California 94720. On Banach spaces of large
cardinality. Preliminary report.

Let B be a Banach space of the cardinality of a Ramsey cardinal m, Theorem 1. B contains an
unconditional basis-set of cardinality m. In particular, if B does not contain any subspace isomorphic to ll(m), we
can select the basis~constant to be 1, Theorem 2, If T is a continuous linear operator on B so that the image of B
under T has power m, then there is a closed subspace M of B of cardinality m so that T 1s a one-to-one map on M

with a closed range. (Received February 26, 1973.)
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*73T-B144, SUSHEEL CHANDRA and PREM SINGH, Indian Institute of Technology, Kanpur 16, India. Coefficient
bounds of the functions of bounded boundary rotation. Preliminary report.

For k = 2 denote by Ak the class of functions f(z) = 1/z + ay+ 2y

0 < |z} <1 which have boundary rotation at most km [cf. B. Pinchuk, J. Analyse Math, 24(1971), 101-150]. For fixed

z+...+anzn+ ... that are regular in

n= min[(k+10)/4, k/2 + 1] we determine the maximum of the set of values of |an|. (Received March 1, 1973.) (Authors

introduced by Professor Prabha Gaiha.)

*73T-B145. H. M. SRIVASTAVA, University of Victoria, Victoria, British Columbia, Canada and ROBERT G.
BUSCHMAN, University of Victoria, Victoria, British Columbia, Canada and University of Wyoming,
Laramie, Wyoming 82070. Composition of fractional integral operators involving Fox's H-function.

In the present paper the authors obtain an elegant expression for the composition of the generalized
operators of fractional integration involving the H-function of C. Fox [Trans, Amer. Math. Soc. 98(1961), 395-429].

The various examples of special cases displayed in this paper are associated, for instance, with Appell's function Fl,

Humbert's function @1 and the Gaussian hypergeometric function 2F1‘ (Received March 5, 1973.)

*73T-B146. H. M. SRIVASTAVA, University of Victoria, Victoria, British Columbia, Canada and REKHA PANDA,
University of Victoria, Victoria, British Columbia, Canada and Ravenshaw College, Cuttack 3, India.
Some recursion formulas associated with multiple hypergeometric functions. Preliminary report.

Let F(3) [X,y,z] denote a general triple hypergeometric function which was introduced several years ago
by H. M. Srivastava [Proc. Cambridge Philos. Soc. 63(1967), 425-429; see p. 428]. The present paper discusses
various classes of recurrence relations involving the function F(s) X, ¥, 2] as well as its extensions in three and more
variables. It is shown, among other things, how some of the results proven in this paper by using simple analysis
would unify and extend a large number of summation formulas scattered in the literature, e.g. those given recently by
M. A. Pathan [Riv. Mat. Univ. Parma (2) 11(1970), 159-164] for certain of the fourteen hypergeometric functions of
three variables belonging to Lauricella's set [G. Lauricella, Rend. Circ. Mat. Palermo 7(1893), 111-158; see p. 114].
(Received March 5, 1973.)

*73T-B147. JON C. HELTON, Arizona State University, Tempe, Arizona 85281. Equivalence of integrals in
commutative Banach algebras.

All definitions and conventions are as in the following paper by the author: "Product integrals and
exponentials in commutative Banach algebras" (Proc. Amer. Math. Soc., to appear). Theorem 1. Suppose X is
commutative. If 8 >0 and F and G are functions from RX R to X such that |F| <1-B on Jab], IGI <1l-B8on
[a,b], F and G are in oL’ on [a,b] and F2 and G2 are in OA® and OB® on [a,b], then the following statements are
equivalent: (1) j;’F exists, j:G exists and exp J‘:F = exp_f:G, and (2) F and G are in OC" on [a,b] and al'lb(1+ F) =
{ al'lb(1+ &)} {exp I:Z)gzz(-l)n_l(Fn—Gn)/n]. Theorem 2. Suppose X is commutative. If 8 >0 and F and G are
functions from Rx R to X such that |F| <1-8 on [a,b], |G| < 1-B8 on [a,b], F and G are in OL’ on [a,b] and
F2 and G2 are in OA’ and OB’ on [a,b], then the following statements are equivalent: (1) I:F exists, L‘:G exists

n-1

and exp _f:F= fexp I:G}{exp I:E:;Z(—l) (G*-F%/n}, and (2) F and G are in OC’ on [a,b] and al'lb(1+ F) =

a\'Ib(1+ G). (Received March 5, 1973.)

*73T-B148. NIGEL J. KALTON, Unlversity College of Swansea, Swansea, Wales and WILLIAM H, RUCKLE, Clemson
University, Clemson, South Carolina 29631. A series characterization of I p(g) spaces.

We derive the following improvement of the Dvoretzky-Rogers theorem: Theorem. A normed space E s
not isomorphic to a subspace of some Lp(y) space (1= p= o) if and only if there exists a series in E which does not
converge absolutely but such that every continuous linear image of this series in £ " converges absolutely, (Received

February 26, 1973.)
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*73T-B149. DEVENDRA S, GOEL, ANTHONY S. B. HOLLAND, CYRIL NASIM and BADRI N. SAHNEY, University
of Calgary, Calgary, Alberta T2N 1N4, Canada. On best simultaneous approximation in normed linear
spaces. Preliminary report.

Let X be a normal linear space and K be a subset of X. Given any two elements Xy Xy € X we define
d(x;5%,7K) =in.fk€Kmax(Hx1-kll s lez -k|)). An element k*€K is said to be a best simultaneous approximation to x
and x, if d(x;,x,K) =max(“x1-k*]l, sz—k*ll). If K is a finite dimensional subspace and X is strictly convex, then
the best simultaneous approximation exists and is unique. If K is a closed and uniformly convex subset of a Banach
space X, then the best simultaneous approximation is unique, although K is not necessarily of finite dimension. In an
inner product space, if 8 is the best approximation to X and 8o is the best approximation to X, then the unique best

simultaneous approximation is a convex combination of g and &g (Received March 12, 1973.)

*73T-B150. J, M. BOWNDS and JIM M. CUSHING, University of Arizona, Tucson, Arizona 85721. On preserving
stability of Volterra integral equations under a general class of perturbations.

Consider the system (P) u(t) = o(t) + I;K(t,s)u ds + f:p(t,s,u) ds,tzag to, where p(t,s,0)= 0
¢ is continuous and K,p are such that u exists locally, is unique, and is continuable. Several new and refined
definitions of stability with respect to ¢ and a on a normed space are stated and then characterized for the associated
linear system (L) for certain special spaces in terms of its fundamental matrix and/or its resolvent matrix. Using
these characterizations we study the preservation of stability on a given normed space from (L) to (P) under a general
class of perturbations p. Specifically, p= f+ g + h where f =£(t,s,z) is ""higher order'" in z and g,h are appropriate
generalizations of typical perturbations found in the theory of ordinary differential equations: |g| = 'yz,rw'y dt<+oo and
|nj= n)z|, |n| = 0 as t » +. Results are derived on the basis of three different representation formulas and the
continuability property of solutions u. The results include as corollaries many well-known theorems for differential
equations as well as recent theorems for integral equations (where = h= 0 and p has a factor of K(t,s)). This work

greatly extends that announced in Abstract 698-B12, these NoticeD 19(1972), A-777. (Received March 12, 1973.)

*73T-B151. ATHANASSIOS G. KARTSATOS, University of South Florida, Tampa, Florida 33620. A boundary value
problem on an infinite interval.

Consider the generalized boundary value problem: (I) x' =A(t)x+ F(t,x), (I) Tx=r, where A(t) is a
continuous n X n matrix on R = [0,m), F is a continuous n-vector on R L X S (S =a suitable subset of Rn), T isa
bounded linear operator defined on (or a subspace of) C[R 0 R"], the space of all bounded and continuous R"-valued
functions on R o and r is a fixed vector in Rn. Such problems have many applications in boundary layer theory. A
solution to the problem (I), (I) is shown to exist, under the assumption that the homogeneous problem has only the
zero solution. Special cases of (II) include Mx(0) - Nx(w) = r, where M,N are nxn constant matrices, and x(c0) =

lim,

o xX(t). The method is based upon reduction of (I), (I) to an integral equation and an application of a fixed point

theorem. An approximation technique is also considered. (Received March 15, 1973.)

73T-B152, JEFFREY B. RAUCH, University of Michigan, Ann Arbor, Michigan 48104. Necessary conditions for
L,-well-posedness of hyperbolic mixed problems with variable coefficients. Preliminary report.

Agemi and Shirota (J. Fac. Sci. Hokkaido Univ. Ser. I 22(1972), 146 ff.) have shown that if a hyperbolic
mixed problem with variable coefficients is Lz-well-posed in a halfspace then each "frozen' constant coefficient
problem is Lz-well-posed. In this note we show that, with the additional hypothesis that there is finite speed of
propagation, the same result can be obtained for regions with curved boundary. In addition we can weaken the

hypothesis of noncharacteristic boundary. (Received March 15, 1973.)
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73T-B153. MARY S, RANADE, Illinois Institute of Technology, Chicago, Illinois 60616. Certain polynomials are
isomorphic to Bernoulli shifts,

Let F be the set of nonnormality of the iterates of an nth degree polynomial Pn(z). Then if F is a
rectifiable Jordan curve, Pn(z) is isomorphic on F, with respect to the equilibrium measure y introduced by H. Brolin
[Ark. Mat. 6(1965), 103-144], to the Bernoulli shift (1/n,1/n,...,1/n). Thus Pn(z) has y-measure-theoretic entropy
log n. For example, the Tchebycheff polynomial, Tn(z) = cos n arccos z, with F the real interval [-2,2] and y =
Cdx/\/4 -x2, and the power function, pn(z) = zn, with F the unit circle and y Lebesgue measure, are each isomorphic
to the Bernoulli shift (1/n,...,1/n), and have y-entropy log n. (Received March 19, 1973.) (Author introduced by

Professor Abe Sklar.)
73T-B154. WITHDRAWN.

73T-B155. S, K. BAJPAI, Clark University, Worcester, Massachusetts 01610, On the univalence of some analytic
functions.

©
k=n+1bk
[£z)/ (\f(Z)+ (L- \)g(z) -6] - M| < M, 0SA=1, M= 1if 6 #0, M>1/2 if 6 =0. Then we determine the values of R

Let f(z) = z + Egi akzk and g(z) =z + 2 2 be analytic and satisfy |(1- 6)—1
=n+1
for which f(z) is univalent and starlike for lz| < R under the assumptions (a) Relg(z)/z} > n or (b) Relzg'(z)/g(z)} > a;
0=n,a<1land 1-mbd ~-620, m=(M-1)/M. These results sharpen and generalize the results of G. M. Shah
[see Pacific J, Math. 43(1972), 239-250]. (Received March 14, 1972.)

*73T-B156. DONALD D. ROGERS, Indiana University, Bloomington, Indiana 47401 and University of Edinburgh,
Edinburgh, Scotland. Normal approximants of operators. Preliminary report.

For an arbitrary Hilbert space operator A define §(A) = inf{||A - NH: N normal} and call a normal
operator N0 a normal approximant of A in case Ila - NO H = 6(A). It is shown that the one-way weighted shift with
weights 1, 1/2, 1/8,...,1/n,... does not have a normal approximant. More generally, the following theorem is
proved. Call a nonzero vector f a maximal vector for an operator A in case ||Af|| = [|A||+||f||. Theorem. If A is an
operator with a dense range such that §(A)=%||A| and such that the kernel of A contains a maximal vector for A*,
then A does not have a normal approximant. (This theorem applies to the adjoint of the operator above.) The proof

uses elementary properties of normal operators and maximal vectors. (Received March 20, 1973.)

*73T-B157. REBECCA R. KITTO, University of Washington, Seattle, Washington 98195. Fourier self-transforms on
self-dual groups. Preliminary report.

For the self-dual locally compact Abelian group of real numbers R the function t = e_tz/ 2 is known to be
carried to itself by the Fourier transformation (a self-transform) and may be used to generate a complete orthonormal
set of self-transforms in LZ(R) known as the Hermite functions. In 1933 Norbert Wiener proved this fact and in so
doing obtained a very simple proof of Plancherel's theorem for R, since the Fourier transformation plainly carries an
orthonormal basis of L2 onto an orthonormal basis of LZ' Thus one is led to study a similar question, the construction
of a complete orthonormal set of self-transforms in Ly, for some other self-dual groups. This paper proves the
existence of a complete analogue of the Hermite functions for a self-dual group containing a compact open subgroup
isomorphic to its own annihilator. In this case the characteristic function of the [self-annihilating] subgroup is a
self-transform, and translates of this function can be used to generate an orthonormal basis. The theorem is

applicable to many self-dual groups: p-adic numbers, the product of a LCA group with its dual group in certain cases,

some finite groups. A basis of self-transforms is easily described for a finite direct product of self-dual groups, each
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of which has a set analogous to the Hermite functions, solving the problem for R® and for the product of an arbitrary

locally compact Abelian group with its dual group. (Received March 21, 1973.)

*73T-B158. EDWARD B. SAFF, University of South Florida, Tampa, Florida 33620 and T. SHEIL-SMALL, The
University, Heslington, York, England. Coefficient and integral mean estimates for polynomials with
restricted zeros. Preliminary report.

Let T(0) be a trigonometric polynomial all of whose zeros are real, and let M = maxel T(9)|. We prove

n
0

polynomial of degree n having all its zeros on |z} = 1 and M = max(| Pn(z)|; |z| = 1], then it is shown that |ak| = M/2,

that Ioz T|T(@)| d6 = 4M, which settles a long-standing conjecture of P, Erdss. Furthermore, if P (@)= Z akzk isa
for all k #n/2. This settles a conjecture due to W. K. Hayman except in the case of a polynomial of even degree.
For the case n = 2m, it is shown that |am| = M/J/3. Also when n =4 the best possible estimate Iazl = M/2 is
established. Additional results are included which concern coefficient estimates for ''large'" n as well as an

n/2-theorem for the derivative of a self-inversive polynomial. (Received March 22, 1973.)

*73T-B159. JOHN WERMER, Brown University, Providence, Rhode Island 02912, Smooth generators for the ball
algebra. Preliminary report.

B is the closed ball in tl:n, A(B) the algebra of all f analytic on int B, continuous on B. Fix f.,... ’fk
in A(B) separating points on B and smooth up to 3B. Put X(z) = (fl(z),. . ,fk(z)). A point z is "regular if the
matrix ((afi/azj)) has rank n at z. Theorem. Assume each z in B is regular. Then & a smoothly bounded strictly
pseudoconvex domain W in Ck with x(B)S W and functions o i=1,...,n, smooth in W, analytic in W, with
ai(x (2)) = Z all i, z in B. The theorem is proved for n =1, k arbitrary and n arbitrary, k =n+ 1. Corollary.
Assume (1) X (B) is polynomially convex, and (2) each z in B is regular. Then fl’ ...,fk generate A(B). Note.
Polynomial convexity of x (B) plus regularity of each z in int B are necessary but not sufficient for f.,... ’fk to

generate A(B). The above answers questions raised by N. Sibony. (Received March 22, 1973.)

73T-B160. JORGE M. LOPEZ, University of Oregon, Eugene, Oregon 97403. Some results on Fatou-Zygmund sets.
Preliminary report.

Let G be a compact abelian group with character group X. Let WC G be a measurable set so that
W C (int W) and let P C X be a nonvoid symmetric set. Theorem (for notation and definitions, see Edwards,
Hewitt and Ross, '"Lacunarity for compact groups. III," Studia Math. 44(1972), 429-476). The following conditions are
equivalent and if P is countable they are equivalent to the FZ(W)-property: (i) There exist a finite symmetric set

P, C P and a constant % = 1 so that £l AS il f+€W_“oo for all f€T G). (ii) There exist a finite symmetric

P\PO, -

Ap @) then f € 41X and ll?lllé n||f+gwllm. (iii) There exists

set P0 C P and a constant ® = 1 so that if f€ LP\PO,

a finite symmetric set P C P so that for each ¢ € Bh(P\Po) there exists some y € M, (-W) so that ¢ =ﬁlP\P .
0

(iv) There exists a finite symmetric set P0 C P so that for each ¢ € Bh(P) there exists some y in M +(-W') and

geJ Po,r(G) so that ¢ = (g+ ")AlP' (v) For each ¢ € Bh(P) there exists some p € M+(—W-) and g€ L:,O(G) so that
©=(g+ “)“|P. (Received March 22, 1973.)

*¥73T-B161. JUDITH REEVES McKINNEY, University of Missouri, Columbia, Missouri 65201. Kernels of measures
on completely regular spaces. Preliminary report.

A kernel is a weak* continuous and bounded function )\ :T = MX(S) from a topological space T into a space
of measures MX(S). An operator A is defined by a kernel A:C(S) = C(T) by Af(t) = j'f(s) \(t,ds). With various spaces
of measures under consideration, the adjoint A*: MX(T) nd MX(S) and is represented by A*v(E) = fo(t, E)dv. A
corollary states that in MU(S) and M T(S) the bipolar of a weak™ compact set is weak™ compact, thus showing that the
Mackey and strong Mackey topologies agree for the dual pairs (C(S), MO(S)) and (C(S), M‘r (S)). (Received March 23,
1973.)
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73T-B162. JAWAID H, RIZVI, University of Western Ontario, London, Ontario, Canada and University of Karachi,
Karachi, Pakistan. Generalized absolute summability.

n+ )\
n

@ ,n+A

18,67 @HyN"s uy @) = @+ MDD (B 0 /g
UX(Y) =X‘rgux(t) dt, and p > 1. Then S - JL(AX) if SX(Y) -4 as y= o and S - “A'X) if Ux(y) =4 as y- .

Let S = ZIILOur 8y () = (1+y) A= IED_O(

Also S ~L|A if § ~4(A,) and j (d/dy)S )P dy < o and S "E]A l if 8 -z(A ) and

Al
m p 1| d p - -

( /dy)U o|P dy <. Theorem 1. I A> >0 and S lolA ] » then 8 JI,|A | Theorem 2. If A> 0

and fo y1 l(y)-ll,l dy < o, then S - zlA | Theorem 3. For \>0, S - L[A)\l if and only if S - z|AX|

and nu_ - olA Theorem 4. For A>0, S L‘A)\‘p if and only if S - 4|A X—llp' Theorem 5. If A > -1, H is

x-llp'

a regular Hausdorff method and S - 2]A, | , then 8, /LIA)‘Hlp. These results extend the earlier results of the

A lp
author and Borwein in J. Reine Angew. Math, 247(1971), 139-145. (Received March 23, 1973.)

73T-B163. DAVID BORWEIN, University of Western Ontario, London, Ontario, Canada and JAWAID H, RIZVI,
University of Western Ontario, London, Ontario, Canada and University of Karachi, Karachi, Pakistan,
Tauberian theorems for product methods.

n-1
mASu = O(1) is a Tauberian condition for H, then it is also a Tauberian condition for the product method AH.

Let H be a regular Hausdorff method and A be the Abel method, and Asn =Sn -8 .. Theorem 1. If

Immediate consequences are the following Tauberian theorems for the scales of Abel-type summability methods

A)L (A>-1) and (A,)= A(C,e) when (C,e) is the Cesard method of order o (@ > -1). Corollary 1. uASn =0(1) is a
Tauberian condition for the method (A,a). Corollary 2. nASn =0(1) is a Tauberian condition for the method A)&'
Let L denote the logarithmic method of summability and let (L,o) =L(C,a -1) for & > 0. Theorem 2, nASn log n=

o(1) is a Tauberian condition for the method (L,a&). This extends a result of Ishiguro. (Received March 23, 1973.)

*73T-B164. GRAHAME BENNETT, Indiana University, Bloomington, Indiana 47401. An extension of the
Dvoretsky-Rogers theorem.

It is shown that the identity mapping on an infinite-dimensional normed space is not (p, q)-absolutely
summing whenever 1= q=p < 4g/(2~-q+|2 - q| ). This result is best possible and generalizes Pietsch's
generalization [Studia Math. 28(1967), 333-353] of the celebrated Dvoretsky-Rogers theorem. The proof is based on
the original paper of A, Dvoretsky and C. A. Rogers [Proc. Nat. Acad. Sci. U.S.A. 36(1950), 192-197]. (Received
March 26, 1973.)

73T-B165. JAMES R. McLAUGHLIN, Pennsylvania State University, University Park, Pennsylvania 16802,
Absolute convergence of series of Fourier coefficients.

This paper is concerned with sufficiency conditions on functions f which imply E]c:; 1| ak|B k'y converges,
where {ak} denotes the Fourier coefficients of the function f with respect to some orthonormal system inquestion, This
article unifies and generalizes practically all known sufficiency results that are given in terms of the integrated
modulus of continuity, best approximation, or bounded path variation. This is done for the trigonometric, Walsh, Haar,
Franklin, and related systems as well as general orthonormal systems., Two of the numerous results in this paper are
as follows. Theorem 1. The exact analogue of A. Konyushkov's result on the trigonometric system [Mat. Sb. 44(86)
(1958), 74, Theorem 11(b) for 1= p=2, 0 < 8= p'] is valid for the Walsh and generalized Walsh system (as defined
by J. J. Price [Canad. J. Math. 9(1957), 413] for {ni} bounded). Theorem 2. The exact analogue of Z. Ciesielski
and J. Musielak's result on the Haar system [Collog. Math. 7(1959), 63, Theorem 2] is valid for the Franklin and
generalized Haar system (as defined by B. I. Golubov [Sibirsk. Mat. 2 9(1968), 297] for {pn} bounded). This article

will appear in Trans. Amer. Math. Soc. (Received March 28, 1973.)
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*73T-B166. RONALD J. LEACH, Howard University, Washington, D.C. 20001. Coefficients of symmetric functions
of bounded boundary rotation. Preliminary report.

Suppose f(z) =z + Egilammlzmpu is an m~-fold symmetric function with boundary rotation at most k.
Sharp estimates on lamp+1| are obtained: for all p if k= 2m + 2, for p=1 and p=2 for 2=k = 2m + 2, and for p

sufficiently large if 2m - 2 < k. Sharp bounds are also obtained for the valency of f. (Received March 28, 1973.)

*73T-B167. THOMAS H. MacGREGOR, State University of New York, Albany, New York 12202, Convex and starlike
functions of order . Preliminary report.

The family K(a) of convex functions of order o consists of the functions f analytic in A ={z:|z| < 1}
such that £(0) =0, £'(0) = 1 and Re{zf"(z)/f'(z)+1} >a. The family St(a) of starlike functions of order a are the
functions f analytic in A such that £(0) =0, £'(0) = 1 and Re{zf'(z)/f(z)} > a. These families were introduced by

M. S. Robertson (Ann. of Math. 37(1936), 374-408). The function, F(z) = (1 - (1-z2)2%"L

Y@ -1) if a#%, F(2) =
-log(1-z) if o = %, belongs to K(a) and is extremal for many problems in K(a). We show that if f€ K(a) and 0= &
<1, then zf'(z)/f(z) is subordinate to zF'(z)/F(z) in A. I particular, this subordination affords the determination
of the largest number B = B(a) so that each function in K(x) also belongs to St(8), if 0= a < 1. The problem of
finding B was posed by I S. Jack in (J. London Math. Soc. (2) 3(1971), 469-474), where upper and lower bounds were
found for B. The case a = 0 corresponds to the fact that each normalized univalent function for which f(A) is convex

satisfies Re{zf'(z)/f(z)} >%, as shown by A. Marx (Math. Ann, 107(1932/33), 40-67) and E. Strohhcker (Math. Z.

37(1933), 356-380). (Received March 30, 1973.)

73T-B168. HYMAN J, ZIMMERBERG, Rutgers University, New Brunswick, New Jersey 08903. Reduction of
symmetrizable problems with integral boundary conditions.

The study of symmetrizable linear vector differential problems with integral boundary conditions y' -
Ax)y = AB(x)y, My(a) + Ny(b) + ‘I':F(x)y dx =0, initiated by Jones [J. Differential Equations 3(1967), 191-202] is
continued for the case when the lower right-hand submatrix of the symmetrizing matrix is singular, wherein the
symmetrizing matrix has been partitioned into four equal size blocks, Such symmetrizable problems are shown to be
equivalent to lower-dimensional nonhomogeneous boundary problems of the same type but involving a vector parameter
and also, in general, equivalent to linear homogeneous integro-differential-boundary problems of the type discussed by
Vejvoda and Tvrdy [Ann. Mat. Pura Appl. (4) 89(1971), 169-216] and of dimension equal to the rank of the lower right-

hand submatrix of the symmetrizing matrix. (Received March 30, 1973.)

*73T-B169. ETHELBERT N. CHUKWU, Cleveland State University, Cleveland, Ohio 44115. On the boundedness of
solutions of third order differential equations. Preliminary report.

This research investigates the boundedness, as t = w, of solutions of the real third order differential
equation x''"" + f(x,x")x'"' + g(x,Xx") + h(x) =p(t,x,x',x""). The method of approach is that initiated by Yoshizawa which is
here reformulated for the general third order differential system x' = 4(x,y,2,t), y' =m(x,y,2,t), 2'=n(x,y,2,t),
where £, m, n are continuous functions of the variables x, y, z and t. It rests entirely on the existence of appropriate
Yoshizawa functions whose properties are comparable to those of Lyapunov functions. Indeed Lyapunov functions
corresponding to certain differential systems and equations can be appropriated as complete or well-behaved
Yoshizawa functions. The main object of this paper is to draw special attention to a method in current usage for
supplementing these incomplete Yoshizawa functions appropriate signum functions to yield complete Yoshizawa
functions. The discussion is in the context of the particular equation under study, and in the case of a certain
explicitly given incomplete Yoshizawa function, the supplementation actually yields a complete Yoshizawa function with
which ultimate boundedness is proved for all solutions of the equation under certain quite mild restraints on f, g, h

and p. (Received March 30, 1973.)
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*73T-B170. MARIA WELLEDA BALDONI, University of Genoa, 16132 Genova, Italy. An example of a lacunary set
for a noncommutative group.

Let G= l'IU(dn) where U(dn) is the group of unitary nxn matrices. Let D :G = U(dn) be the canonical
irreducible representations of G which map an element x€ G into its nth coordinate. Let E ={Dn ® Dm :n#m}.
Then E is a subset of T', the space of irreducible unitary representations of G. Theorem. E is a A(p) set for every
p < o, but E is not a Sidon set. (For a definition of A(p) set and of Sidon set see E. Hewitt and K. Ross, "Abstract
harmonic analysis", vol. II.) To the author's knowledge the above is the first example of a A (p) set for every p
which is not a Sidon set and with the property that the degrees of the representations it contains are not uniformly

bounded. (Received April 2, 1973.) (Author introduced by Professor Alessandro Figd-Talamanca.)

73T-B171. WALTER HENGARTNER, Laval University, Quebec, Quebec, Canada and GLENN E. SCHOBER, Indiana
University, Bloomington, Indiana 47401, Extremal functions and extreme points.

Let ¥ be the set of univalent functions in H(2) normalized by two linear functionals zl(f )y=P, zz(f )=Q
with D = zl(Q) - ,Zz(P) #0. Set Uw;f) = ,@((f-w)_l)/D where £ =2,2(1)£1- 1,1(1),0,2. Theorem 1. I f€ F maximizes
RegL for some L€ H*(Q), then each component of € - £(Q) is either a point or consists of finitely many analytic
arcs whose tangents make an angle of at most /4 with respect to the vector field grad [Refﬁ dw]. Only one
component of € - £(Q) is unbounded and the only possible branching or nonanalytic points are the zeros of U.
Theorem 2. Extreme points of & in the sense of convexity have the weaker property that € - £() consists of points
and arcs that are monotone relative to the orthogonal trajectories, Re _['ﬁ dw =constant. Example. If & is
normalized at two points (i. e., JLl(f) = £(p), JLZ(f ) = £(q)), these trajectories are the ellipses with foci P and Q. In

this case U # 0 so that no branching can occur. (Received April 9, 1973.)

*73T-B172. HENDRIK J. KUIPER, Arizona State University, Tempe, Arizona 85281, Eigenvalue problems for
noncontinuous operators associated with quasi-linear elliptic equations. Preliminary report.

For u€ W;‘(ﬂ), where Q is a bounded region in R" with sufficiently smooth boundary, let vu denote
(Dlu, Dzu, cens Dhu). For each \ 2 0 define the partial (or ordinary if n =1) differential operator Lx(u) =
-Diaij(x,u(x), MDj + bi(x,u(x),Vu(x), X)Di+ c(x,u(x),vu(x), \) with domain =closure in W;(ﬂ) of the C® function of
compact support in . Consider the nonlinear eigenvalue problem L)t(u)u = AF(x,u(x),Vu(x), \) with F(x,u,u,\)
k(x) > 0 a.e. It is shown that this problem has a continuum of solutions (\,u), A2 0, u(x) = 0, joining (0,0) and o
in R1 X S where S is some real Banach space of functions satisfying Wi(ﬂ) C S, a compact injection and S W;(Q)
a continuous injection, p 2 ¢ > n, q 2. Restrictions placed on the coefficients are such as to insure the existence of
an inverse, L)‘(u)_1 from W;(Q) to wfl(n) n Vi’é(ﬂ). The restrictions on F are quite weak. For example, F is
allowed to have jump discontinuities with respect to u. This, of course, means that the operator LA( o)_lF(x, Ve, )

from S to itself is allowed to be noncontinuous. (Received April 5, 1973.)

*73T-B173. PAUL WILLIG, Stevens Institute of Technology, Hoboken, New Jersey 07030. Continuous W-* algebras
are nonnormal,

Let R be a W-* algebra with center Z acting on separable Hilbert space H. R is normal if for every
W-* subalgebra S of R containing Z we have S = §°, where 8°® =($'n R")NR. The author has shown that if R is
type II then R is not normal (Abstract 71T-B167, these CAbtizes) 18(1971), 810; Proc. Amer. Math. Soc., to appear).
A. Connes has shown (C. R. Acad. Sci. Paris 275(1972), 523-525) that every type III factor R contains a proper W-*
subalgebra S such that S°°= R, whence R is not normal. Using this fact and direct integral theory, we can show that
if R is a W-* algebra of type ITI then R is not normal, Since if R is continuous R = R]I + RIlI’ RI[ of type I and
RIH of type III, we have the following result: Theorem. Every continuous W-* algebra on separable Hilbert space is

nonnormal. (Received April 6, 1973.)
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*73T-B174. C, J, EVERETT and P. R. STEIN, Los Alamos Scientific Laboratory, University of California, Los
Alamos, New Mexico 87544. Fermat functions and the general Wallis product.

A two-parameter family F(a,p) of functions, S(6), C(8), is introduced, generalizing the functions sin 8,
cos 0, and exploited to obtain a general "Wallis inequality" (1+a+ (n-1)p)/(a+np) < W; < 1, where p = 2 is integral,
a>0 is real, W; =@m-1+(1+ a)p_l)(a(a+ p)...(@+@m-1)p)T (a/p)/(L+a)... (1+a+ @ -1)p)T ((a+ 1)/P))p. For a=1,

p = 2, one has the classical result. A general factorial a(a+p)...(a+(n-1)p), a, p > 0, is also defined and shown to

1/2

have the asymptotic form (2mm)™ “(@n/ e)npnn(a/ p)-l/ T'(a/p). For a=p =1, this is the Stirling formula. (Received

April 6, 1973.)

*73T-B175. REKHA PANDA, University of Victoria, Victoria, British Columbia, Canada and Ravenshaw College,
Cuttack 3, India. Some integrals associated with the generalized Lauricella functions.

In the present note the author evaluates eight definite integrals, four finite and four infinite, that involve
certain products containing the generalized Lauricella function of several complex variables, introduced earlier by
H. M. Srivastava and M. C. Daoust [Nederl. Akad. Wetensch. Proc. Ser. A 72 =Indag. Math. 31 (1969), 449-457;
see also Math. Nachr. 53(1972), 151-159]. These integrals are shown to extend several recent results associated
with the Kampé de Fériet function or its generalization in two variables [cf., e.g., Publ. Inst. Math. (Beograd) 9 (23)
(1969), 199-202]. The paper concludes with a brief remark about several trivial variations or obvious particular forms

of these known results that are still appearing in the literature. (Received April 9, 1973.)

*73T-B176. WILLIAM C. CONNETT and ALAN L. SCHWARTZ, University of Missouri, St. Louis, Missouri 63121.
A multiplier theorem for Jacobi vxpansions.

If f~ Eanthz ﬁ(x)/ Pgtﬁ (1) is a Jacobi series, where hn is the appropriate normalizing weight, and if
Mf ~ EmnanthgB ®)/ Pl:ﬂ (1) is a multiplier transformation, we have the following result which generalizes and is
sharper than our earlier result (Abstract 701-42-2, these NoticeD 20(1973), A-133). We use [x] and (%) to denote
the greatest integer in and fractional part of x respectively. Theorem. I m =0(1) and Elszl AMMnlzhn= O(M—zy)
where m = [¢+1]+ 1 and ¥ =1 -{a.+1) then M is of strong type p-p for 1 < p< o and weak type 1-1. (Received
April 9, 1973.)

73T-B177. KENNETH O, LELAND, Aerospace Research Laboratories, Wright-Patterson Air Force Base, Ohio
45433. Computer generated winding numbers and integer valued analogues of the log function. Preliminary
report.

Let A 1ZgsZyseees By =%y be a sequence in C and let P be the closed polygonal path determined by A.
Then there exists a unique integer valued map M, defined on C - P, such that for most z€ P, the change in M at z
as one travels along a line cutting P at z is determined by the number and direction of the line segments of P passing
through z. For z€ C - P, M(z) can be interpreted as the number of times P winds about z. The proof is by
induction. For a triangular path B: Zgs % Zys Zg the existence of M is trivial. B is ""amalgamated" with
ZsZgsZgseces Z, to obtain A, etc. A computer generation of M which works by "destroying' A is given. A
generalization to En involving maps from as? » Where s” is an n-simplex, follows readily. If f is a map from a
compact set H into C - {0}, then an integer valued map u on H is said to lie in Log(f), if for all x€ H, u is
continuous at x if x€ (-0,0), and u + h is continuous at x if x¢ (-w,0), where h is the characteristic function of
the lower half plane. These maps u are related to the maps M and to branches of the analytic log function In.
Applications are made to topological analysis (a 14 G. T. Whyburn) and to the Eilenberg-Janiszewski proof of the Jordan

curve theorem (which uses In). (Received April 9, 1973.)
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*73T-B178. CARL L., DeVITO, University of Arizona, Tucson, Arizona 85721, Characterizations of those ideals in
L‘l which can be synthesized.

Let L1 denote the Banach algebra of all complex-valued Lebesgue integrable functions on the real line with
convolution as multiplication. It is well known that spectral synthesis fails in this algebra [see, for example,
E. Hewitt and K, A, Ross, "Abstract harmonic analysis," vol. II, Springer-Verlag, New York, 1970]. If a given
ideal is the intersection of the family of all regular maximal ideals in which it is contained, we shall say that the given
ideal can by synthesized. For any fixed 6 in La) the transformation which takes each b in L1 onto 6 *b is a
A

continuous, linear map from L. into Loo‘ The null space of this map, call it N(6), is a closed ideal in L

1
transformation defined in this way will be called an Lm-induced map. The map from L

1°
1 into Loo induced by a
(continuous) almost periodic function will be called a Bohr induced map. Theorem. For an ideal I in L1 the three
following conditions are equivalent: (i) I is the null space of a compact Lm-induced map; (ii) I is the null space of a
Bohr induced map; (iii) I can be synthesized. The proof of this theorem can be modified to yield the following result:
A bounded, continuous, complex-valued function on the real line is an almost periodic function iff it induces a compact

mapping from L1 into Loo' (Received April 11, 1973.)

73T-B179. A. A. JAFARIAN, University of Toronto, Toronto, Ontario M5S 1A1, Canada. Weak and quasi-decomposable
operators. Preliminary report.

Let T be a bounded linear operator on a complex Banach space X. T is called weak-decomposable if for
every finite open covering {Gil?zl of o(T) there exists a system {Yi}lil=1 of spectral maximal subspaces of T such that
(i) G(TlYi) c Gi' and (ii) X =\/?=1Yi. The class of quasi-decomposable operators is also defined. This class contains
the class of weak decomposable operators and, in fact, it is shown that the quasi-decomposable operators are those
weak decomposable operators for which the linear manifolds XT(F) are closed for closed sets F € C. Many of the
known results on decomposable operators are shown to have analogs for weak and quasi-decomposable operators. In
particular the results on the single-valued extension property, similarity, quasi-similarity and restrictions, for both
weak and quasi-decomposable operators; and the results on direct sum, the perturbation topology, and analytic functions
for quasi-decomposable operators are derived. It is also shown that if the direct sum of a finite number of operators
is a decomposable (quasi-decomposable) operator, then each of the summands is decomposable (quasi-decomposable).

(Received April 16, 1973.) (Author introduced by Professor Peter M. Rosenthal.)

78T-B180. ARNOLD M. DUNN, Clarkson College of Technology, Potsdam, New York 13676 and State University College
of New York, Potsdam, New York 13676. Schauder decompositions of quasi-reflexive Banach spaces.
Preliminary report.

Let (Rn) be a countably infinite Schauder decomposition of a Banach space X. [Rn] is the norm closed
linear span of the Rn's. B(X) = i(rn) Ty € Rn, supnllzrn]l < oo, for all n}. Definitions. (1) (Rn) is k-shrinking iff
dim(X*/ |‘R;]) =k. (2) (Rn) is k-boundedly complete iff (i) every (k + 1) dim. l.s. of B(X) has an element with
convergent partial sums, and (ii) ¥ a (k + 1) dim. 1.s. of B(X) for which the above element is unique up to a homothety.
Note that (1) and (2) are extensions for bases as defined by L. Singer, and for Schauder decompositions as defined by
Ruckle and Cook. (3) (Ry) is dual™ k-boundedly complete iff dim(X**/([R**] ® [R¥]*)) =k. (4) Ord(X) =

dim(X**/J (X)) where J(X) is the canonical embedding of X into X**, Results. (1) 2 Ord(R ) = dim([R:*]/J(X)).

@2 2 Ord(R ) is finite then Definitions (2) and (3) are equivalent. (3) Ord(X)=n iff n=r+ s+t wherer =2 Ord(® ),
and (Rn) is s-shrinking and t-boundedly complete. (4) Quasi-reflexive spaces are constructed with n 2 0 and s =t=0.
(5) A non-quasi-reflexive space is constructed with s =t =0 which is also 0-dual** boundedly complete. (Received

April 13, 1973.) (Author introduced by Professor Peter G. Jessup.)
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*73T-B181. SERGE GAUTIER and PAUL PENOT, Faculte des Sciences Exactes, University of Pau, 64000 Pau, France.
Contingent differential equations in Banach spaces.

Let F be a Banach space and E its dual endowed with the bounded weak topology cg . Let © be an open
subset of R X E and f a (multivalued) mapping from  into the set of nonempty closed bounded convex subsets of E.
A solution of the differential equation (1) x'(¢t) € £(t, x(t)), x(to) =%, is an absolutely continuous function u: [to,t0+ a] =
E such that u(to) =X t,u(t)) € Q, Du(t) < f(t,u(t)) for every t € [to,t0+a] where Du(t) denotes the set of cg-limit
points of the ratio hnl[u(t+ h)-u(t)] as h= 0. Theorem. If f is upper semicontinuous, for every (to,xo) € Q there
exists a solution of (1). Corollary. If f is a one-point valued continuous mapping from Q to E, for every (to,xo)
€ Q there exists a solution u of the differential equation x'(t) = f(t,x(t)). Moreover u is everywhere o;—differentiable.
Corollary. The same result holds if f is o (E, F)-continuous. These statements generalize results of S.-N. Chow and
J.D. Schuur [Abstract 691-34-41, these CNoticesD 19(1972), A-137, and Bull. Amer. Math. Soc. 77(1971), 1018-1020].
(Received April 13, 1973.)

*73T-B182. ANDRE de KORVIN and CHARLES ROBERTS, Indiana State University, Terre Haute, Indiana 47809.
A reduction theorem for the representation of averaging operators. Preliminary report.

For notations see [Abstract 73T-B127, these NoticeD 20(1973), A-330]. Theorem, Assume Lp =MD and
p[XS] < . There exists an extremally disconnected compact space § such that Lp(S,E,y) is isomorphic isometric
with Lp(S, B, r) where /3 is the field of clopen sets of S and £ is a regular Borel measure on %. £~ denotes
this isomorphism and if U is averaging for ¢, for every t€ T there exists a regular Borel measure Ht such that
JtdG, = [t dH, where G, € mp, [w] with the property that U(f)(t) = [f dG,. Theorem. If U is averaging for ¢ and
1 MP = Lp’ 2) p(XS) < w, (3) t is plural (essentially this means that gz_l(t) is not an atom for Ht , (4) @ is
irreducible (if k(4) > 0, for some t, @ (t) C A with () # ¢) then |G,|(8) < p(Xg[U|| - 1. Under the conditions of
the above theorem an inequality involving the norms of an averaging operator U of ¢ and U1 of D where o isa

restriction of ¢, is obtained. (Received April 16, 1973.)

*73T-B183. RICHARD A, ALO, Carnegie-Mellon University, Pittsburgh, Pennsylvania 15213 and CHARLES ROBERTS
and ANDRE de KORVIN, Indiana State University, Terre Haute, Indiana 47809, Relations between
averaging operators for ¢ and its restriction in a Banach function space setting, Preliminary report,

For notations see [Abstract 73T-B127, these NoticesD 20(1973), A-330]. Let J be a Borel set of T, let
J1 = <p—1(J). Let El be the restriction of T to J1 and By the restriction of u to Z}l. If £ denotes a function

defined on J;, T=f on J; and T=0 on §-J,. Let p,() = p®). Let ¢;:J; = J be the restriction of ¢. Let U be

1
a bounded linear operator from Lp (S, Z, ) into C(T); U satisties (1) if for g€ C({J), U[(pg(g)] is an extension of g to

a function in C(T); ¢ satisfies (2) if for every f€ Lp(S, Z, ) with the property that, restricted to Jl’ f is of the form
<pg(g) for g€ C(J) one can find g' € C(T) such that f= (po(g'). Theorem. Assume that the range of (po is a subset of
Mp and that ¢ admits an averaging operator U satisfying (1); then 1 admits an averaging operator UI:

L pl(Jl,El,,.tl) - C(Jl). Conversely if 01 has an averaging operator Ul’ if tpo is 1:1 and if ¢ satisfies (2) then ¢
admits an averaging operator. If P ‘pC J, (2) may be replaced by (2'). Let g€ C(J), f € LP(S,E,y) with the property
that f restricted to J1 is gotl)(g). Define g' on T by g'=g on J and g'(t) = f(p-l(t) off J. Then one must have g'€

C(T). (Received April 16, 1973.)

*73T-B184. K. L. SINGH, 267 Havelock Street, Toronto 173, Ontario, Canada and Rutgers University, New Brunswick,
New Jersey 08903. Common fixed points for semi-quasi-nonexpansive maps.

Theorem 1. Let X be a uniformly convex Banach space and C a closed, bounded, convex subset of X. Let

T, and T, be continuous mappings of C into itself which are semi-quasi-nonexpansive, i.e. HTlx - T2y|l§
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1/3[Hx-T1xl| +|lx-yl|l + Hy-TZyH], for all x,y in C. Then there exists a common fixed point of T; and T,.
(Received April 16, 1973.) (Author introduced by Professor S. P. Singh.)

*73T-B185. PHILIP J, BOLAND and SEAN DINEEN, University College, Belfield, Dublin 4, Ireland. Convolution
operators on G-holomorphic functions in infinite dimensions. Preliminary report.

For a complex vector space E, let HG(E) denote the space of G- (Gateaux~) holomorphic functions on E.
(f:E = C is G-holomorphic if the restriction of f to every finite dimensional subspace of E is holomorphic in the
usual sense.) The most natural topology on HG(E) is that of uniform convergence on finite dimensional compact
subsets of E. A convolution operator A on HG(E) is a continuous linear mapping A : HG(E) ind G(E) such that A
commutes with translations. The concept of a convolution operator generalizes that of a differential operator with
constant coefficients. Theorem 1, If A is a convolution operator on HG(E), then the kernel of A is the closed linear
span of the exponential polynomials contained in the kernel. Theorem 2, Any nonzero convolution operator on HG(E)
is a surjective mapping. It is known that for E = ZNC endowed with the locally convex inductive limit topology, the
holomorphic functions (H(ENC)) and the G-holomorphic functions coincide. Hence Theorems 1 and 2 also apply to
H(ENC). (Received April 16, 1973.)

73T-B186. MEHDI RADJABALIPOUR, University of Toronto, Toronto 181, Canada. On decomposable operators.
Preliminary report.

Let T be a bounded linear operator in a Banach space X whose spectrum lies on a rectifiable Jordan
curve J. Theorem. Assume for any closed subarc F of J the manifold X (F) is closed and o(fys T= F, where
i‘ is the operator induced on the quotient X/XT(F) by T. Then T is strongly decomposable. (For terminology see
Colojoara and Foias, '"Theory of generalized spectral operators'".) Corollary. Assume J is a smooth Jordan curve
with no singular point. Let (z- T)-l, the resolvent of T, satisfy the growth condition || (z-T) _IH =
explexp([dist(z,3)] P)} for z¢ J and some p € (0,1). Then T is strongly decomposable. In this corollary if we
decrease the size of the majorant of the resolvent of T we can relax more restrictions on J. (Received April 17,

1973).

*73T-B187. IH~CHING HSU and ROBERT G. KULLER, Northern Illinois University, DeKalb, Illinois 60115. Convexity
of vector-valued functions.

Let (B,<<) be a Banach lattice., A vector-valued function F:(a,b) = 3 is defined to be weakly convex if
there exists a positive continuous and nondecreasing function G:(a,b) = B such that p[F(s)] + tp[G(s)] = p[F(s+t)],

whenever s and s+t are in (a,b), for each positive linear functional p on /3. The following is proved:

X

Theorem. If F is weakly convex on (a,b) and is bounded on an interval contained in (a,b), then (B)‘ra+ ¢

G(s)dm = F(x)
- F(a+€), where (B)I:+€G(S) dm is the Bochner integral of G on [a+€, X] with 0 <¢ and a +¢ < x< b, A function
F:(a,b) = B is called strongly convex if there exists a positive continuous and nondecreasing function G: (a,b) = 3
such that F(s) + tG(s) << F(s+t) whenever s and s +t are in (a,b). An open question is raised concerning the

relation between weak and strong convexity. (Received April 17, 1973.)

73T-B188. SWARUPCHAND M. SHAH, University of Kentucky, Lexington, Kentucky 40506 and SELDEN Y. TRIMBLE,
University of Missouri, Rolla, Missouri 65401. The order of an entire function with some derivatives
univalent.,

;[’:1 be a strictly increasing sequence of nonnegative integers. Theorem 1. Let f be an entire

o)
function of order A and suppose that each f P is univalent in the unit disk D. If logn ol
1/{1-1lim SUP oo log(np—np_l)/log np} . Corollary 1. If np -n 15 p for all large p, then f is of exponential type

-
/2. Corollary 2. Let f be regular in D, Suppose ¢ is slowly oscillating and 1= ¢(p) =

Let {np}

~ log n, then A= A*=

no bigger than (- 384)(u + 1)'7
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np - np_1§ 6@ >1). Let £=1/{1-lim supp_.wlog 6(p)/log po(p)}. If either (a) B(p) = o(p@(p)) or (b) 0= <
then f is entire. In either case A= A*= f. Theorem 2, Let 1< A < . Then there exists a sequence {np}l?;l

an entire function f such that (a) n p+1~ np, ®) 1 -1/A =1lim supp_.mlog (np-np_l)/log np, () f(n) is univalent in

and

D if and only if n =np for some p and (d) f is of order A. Theorem 3. Let f be regular in D. If A* < co, then f
is an entire function of order no greater than A. If A* = w, then f need not be entire, and if it is entire it may be of

any order. (Received April 16, 1973.)

73T-B189. MORRIS MARDEN, University of Wisconsin, Milwaukee, Wisconsin 53201. Harmonic interpolation
polynomials in RS,

Corresponding to a given function F(x,p) which is axisymmetric harmonic in an axisymmetric region Q <
R3 and to a set of n+ 1 circles Cn in an axisymmetric subregion A C Q, an axisymmetric harmonic polynomial
An(x, P ;Cn) is found which on the Cn interpolates to F(x, p) or to its partial derivatives with respect to x. An
axisymmetric subregion B < Q is found such that An(x, ] ;Cn) converges uniformly to F(x, p) on the closure of B.
Also a An(x, PiXs pO) is determined, which, together with its first n partial derivatives with respect to x, coincides
with F(x, p) on a single circle (xo, po) in Q and converges uniformly to F(x, p), is a torus with (XO’ P 0) as central

circle. In derivation of these results, use is made of the Whitaker-Bergman relation F(x, p) =(1/27) f g f(x+ipcost)dt

in which f(0) is holomorphic in the meridian section of £ (complex plane). (Received April 23, 1973.)

*¥73T-B190. CARL L. DeVITO, KWANG-SHANG WANG and EDWARD C. WAYMIRE, University of Arizona, Tucson,
Arizona 85721. On compact mappings between Ll-modules and almost periodic functions.

Let R denote the real numbers and for each p, 1= p= w, let Lp denote Lp(R). For f in L1 and h in
Lp let £ h(x) = If(x—y)h(y) dy, where the integral is taken over R. Linear maps T from L1 into Lp such that
T(E*g) =f * T(g) for all f, g in Ll have proved useful in studying the ideals in Ll’ We say that such a map is

Ll-linear. Theorem 1. A linear map T from L. into Loo is Ll-linear and compact iff there is a (continuous)

1
almost periodic function ¢ on R such that Tf =f % ¢ for all f in Ll' Corollary. Any compact, Ll—linear map from
L1 into L00 is the limit, for the operator norm, of a sequence of Ll—linear maps each having finite dimensional range.
We say h in Lp, p < o, is a Bohr function if the map which takes t in R to the translate of h by t is an almost
periodic function on R with values in Lp' Theorem 2, A linear map T from L1 into Lp is Ll-linear and compact
iff there is a Bohr function h such that Tf =f x h for all f in L1’ Corollary. If T is a compact, Ll-linear map from

L, into itself, then there is a closed ideal which is invariant under T. (Received April 25, 1973.)

1

73T-B191. FRANK N. HUGGINS, University of Texas, Arlington, Texas 76010. Bounded slope variation and a uniform
Lipschitz condition. Preliminary report.

A study is made of the relationship between the concept of bounded slope variation and that of a uniform

Lipschitz condition of order p. Definition. A function f is said to satisfy a uniform Lipschitz condition of order p > 0

with respect to an increasing function m on [a,b] if there exists a nonnegative number K such that if x; and x, are

numbers in [a,b], then |f(x1) - f(x2)| =K- Im(xl) - m(xz)lp. (For a definition of bounded slope variation, see Pacific J.
Math., 39(1971), 695.) Some representative theorems are: Theorem 1. If f satisfies a uniform Lipschitz condition of
order p & 2 with respect to m on [a,b], then f has bounded slope variation with respect to m over [a,b], but not
conversely. Theorem 2. If f has bounded slope variation with respect to m over [a,b], then f satisfies a uniform

Lipschitz condition of order 1 with respect to m on [a,b], but not conversely. (Received April 26, 1973.)
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*73T-B192. CHAMAN L. SABHARWAL, St. Louis University, St. Louis, Missouri 63103 and R, L, WILKE, Forest
Park Community College, St. Louis, Missouri 63128, S-distribution theory. II. Preliminary report.

For terminology we refer to Abstract 691-46-28, these NoticeD 19(1972), A-166. An irregularity order,
Ly of f in B' is defined, Theorem 1. For f & g in B', (i) Lin) = I for all positive integers, (ii) If+g < max(l, Ig),
(iii) L> Ig implies L, g~ If, (iv) if S(f) & S(g) are bounded on the left then (a) Ifgé L+ Ig’ () if g is nonzero
regular with |g| = M then Ifgé Ifé Ifg + In(1+M). Various examples concerning equality and inequality are given.
S-distributions of slow growth are defined. Theorem 2 (boundedness property). Let £€ S' & b € S; then there exists

a constant C; such that |(t,b)| = Cfmaxx(1+|x|2)|b(x)| . (Received April 26, 1973.)

Applied Mathematics

*73T-C31, LUDVIK JANOS, University of Newcastle, New South Wales 2308, Australia, Error estimate characterization
of contractions, Preliminary report,

Let (X,p) be a metric space and f:X - X a continuous mapping of X into itself, Assuming that f has a
unique fixed point a € X and that for each x € X the iteration process © (X) = a converges to it, our interest is drawn
to estimation of the error p(fn (x),a)., If there exists a numerical sequence e, 0 converging to zero such that for
each x € X holds p( fn(x),a) se, (n=1,2,,..) we say that the iteration process has a uniform error estimate, It
turns out that in the compact case this property characterizes topological contractions in the following sense:

Theorem, If (X, p) is compact thenthe above iteration process f n(x) - a has auniform error estimate iff there exists ametric

p* on X topologically equivalent to p such that f is a contraction with respect to p*. (Received February 14, 1973,)

*73T-C32, NEIL E, BERGER, University of Illinois at Chicago Circle, Chicago, Hlinois 60680, Estimates for the
derivatives of the velocity and pressure in shallow water flow and approximate shallow water equations,

Estimates are derived on the time and space derivatives of the velocity and pressure of a shallow fluid flow,
These estimates depend upon the velocity, pressure, and derivatives of the free surface, being bounded and the free
surface having a long wave length compared to the depth of the fluid, The technique used is to derive L2 estimates on
the derivatives of the velocity and pressure and then to convert these to pointwise estimates, As a consequence of
these results, the horizontal velocity is shown to be independent of the depth and the pressure hydrostatic to the first
approximation, Higher order estimates lead to second order approximate equations which under additional physically

motivated assumptions correspond to the Boussinesq and Korteweg~de Vries equations, (Received February 26, 1973.)

*73T-C33, MEEMPAT GOPINATH, Farook College, Calicut University, Calicut, Kerala, India and LOKENATH
DEBNATH, East Carolina University, Greenville, North Carolina 27834, On the growth of unsteady
boundary layers on porous flat plates.

An investigation is carried out on the unsteady boundary layer induced in an incompressible, homogeneous,
viscous fluid bounded by (i) an infinite horizontal porous plate at y = 0 or (ii) two parallel horizontal rigid porous
plates at y = 0 and y =d, The unsteady motion is generated in the above fluid configurations by moving the plate(s)
impulsively in its (their) own plane with a prescribed time dependent velocity, Solutions for the unsteady velocity field
are exactly solved by the Laplace transform treatment combined with the theory of residues, The structures of the
associated boundary layers are determined, The effects of suction on the solutions and the boundary layers are
investigated in detail. The limiting behaviour of the unsteady solution at time t —» o is examined, Physical inter-
pretations of the mathematical results are given, Finally, the frictional stresses on the plates are stated without

detailed calculation, (Received March 12, 1973,)

A-439



*73T-C34, ANTONIO RESTIVO, Laboratorio di Cibernetica del C. N. R., Arco Felice, Napoli, Italia, On a question
of McNaughton and Papert. Preliminary report,

McNaughton and Papert in their book '"Counter-free automata' (M.I, T, Press, Cambridge, 1971) asked
the question to find conditions on a code A in order that the submonoid A* generated by A be "locally-testable" or
"noncounting'., The answer to this question and a characterization of these codes have been given in this paper by

using algebraic tools developed by Schiitzenberger, Definitions, A prefix code is a subset A of a free monoid X*

such that A N AXX* = §, An element £ in a monoid is primitive iff any relation f = gp implies f=g, Every word f
of a free monoid is in a unique matter a power of a primitive element which we designate by /. A prefix code A is
pure iff f € A* implies JE € A*, and is very pure iff Vh, h' € X*, hh', h'h € A* implies h, h' € A*, Theorem 1. Let
Abea finite prefix code, A* is "noncounting" if and only if A is pure, Theorem 2. Let A be a finite prefix code,
The following three conditions are equivalent: (a) A is very pure, (b) A has a finite synchronization delay. (c) A* is
"ocally testable", It is to be pointed out the essential role played by the finiteness of A, The previous theorems do

not hold without it, (Received March 19, 1973,) (Author introduced by Professor Aldo De Luca.)

*73T-C35, BISWANATH DATTA, University of Ottawa, Ottawa, Ontario, Canada, Matrix equation and relative
prin of two polynomials,

Let a()\) and b()\) be two monic polynomials of degree n, Then it has been shown by Barnett ["'Linear
algebra, " vol, 3, 1970, pp. 7—9] and independently by Vogt and Bose [IEEE Trans, Automatic Control, AC-15(1970),
379-386] that these two polynomials are relatively prime if and only if a(B) is nonsingular, where B is the companion
matrix of a(\), An alternative proof of this via matrix equation is presented in this note, thus establishing a "link
between the matrix equation and companion matrix approaches for polynomials" for the problem of determining if two
polynomials are relatively prime, Similar connections between these two approaches that currently exist in the
literature for solving the classical Routh-Hurwitz and Schur-Cohn problems have been recently established by the
author (Ph, D, Thesis, University of Ottawa, Ottawa, 1972), (Received March 28, 1973,) (Author introduced by

Professor Remi Vaillancourt,)

*73T-C36, LI KUNG SHAW, P,O. Box 59 (Suc. 24), Buenos Aires, Argentina, A mathematical model of life and
living, II.

The fundamental equation of life and its derived functions, discovered in part I, were more systematically

presented and precisely formulated, on the broad basis of all higher animals, including man, The human mortality
curve was refined by taking into account the intelligence factor, The Gompertz function was shown as a logical
consequence of the present model, A general theory of mortality was formulated on the basis of the evolutional,
ecological and accidental forces on the life functions, Analyzing the exchange times among mother, father and foetus/
newborn during fertilization and reproduction, the physiology of human copulation, gestation, lactation, menses and
menopauses were correctly related to the natural life span, in close conformity with observed data, The general
model was applied to 27 primates and 8 other higher mammals of single birth, It shows the gestation period is
proportional to the natural life span of each species. A geriatric and a precocial model were presented, to illustrate
the flexibility of the general model and its possible applications to practical problems of geriatrics and sociology.

(Received April 9, 1973.)

*73T-C37, R, G, JEROSLOW, Carnegie-Mellon University, Pittsburgh, Pennsylvania 15213, Problems unsolvable
by branch-and-bound,

For each n, comsider the zero-one integer program P(n), consisting of the maximization of (- n+1)'
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subject to the single linear constraint 2x1 +o.+ 2xn =n-x . Theorem, For n odd, any branch-and-bound
scheme, using any heuristics whatever, will have to solve at least exp({n/2)) linear programs before determining the
maximum in P(n), (Exp(x) denotes two to the power x,) Remark, Evidently problems of the type P(n) occur with
very low probability in practice, because branch-and-bound successfully solves most problems in up to 150 variables,

However, given present computer capabilities, P(149) requires at least 400 million years for its solution by branch-

and-bound, (Received April 9, 1973,)

*73T-C38. EDGAR RECHTSCHAFFEN, Departamente de Engenharia Eletrica, Pontificia Universidade Catolica, Rio
de Janeiro ZC 20, Brasil., Another equivalence between differential games and optimal control,
Preliminary report.

We treat the differential game %(t) = Ax(t) - p(t) + q(t), p(*)EPC Rn, q(+)€Q cr", Data: initial
position x(0); A real n-square matrix; P a convex body: Q compact and 0 € Q, Constraints: (a) the mappings
s »p(s) and s - q(s) are piecewise constant (p and q are the pursuer and quarry controls); (b) the pursuer only has
instantaneous information of quarry control; (c) the data are known to pursuer and quarry, The objective is: Given
the above data and a subspace L C R™ finda T =0 such that there exists a pursuer strategy f: R" x Rl-v RrR" (if q is
piecewise constant on [0, T] then so is s - f(q(s), s)) such that for all admissible q:[0,T] - Q, the choice p(s) =
f(q(s),s), s €[0,T], yields x(T) € L, Incase T <o we say that the game can be completed, With our game we
associate the system x(t) = Ax(t) - u(t), u(*) € U; s - u(s) is piecewise constant and U= P N [(P + LA) * Q], where
L A is the largest subspace of L invariant under A (and z € V x W if, and only if, z+ Wc V), This linear system is
called the dual of the game, Theorem. Given x(0), the game can be completed in time T =0 if and only if in the
dual system x(0) can be steered to L in time T, (Received April 9, 1973,) (Author introduced by Professor Otomar

Hajek. )

*73T-C39, OTOMAR HAJEK, Case Western Reserve University, Cleveland, Ohio 44106, Quadratic targets in
pursuit games, Preliminary report,

In the game %X = Ax - p + q in n-space, with nonvoid, compact and convex constraint sets P,Q in R" for
the player control values, let forcing Xy €R" to target T C R" intime t=0 mean: for every quarry control
q:[0,t] = Q there is a pursuer control p: [0,t] @ P, both measurable, and each p(s) depends only on s and q(s), such
that x(t) € T for the solution x(.) of the equation with so chosen p(.),q(+), and x(0) = Xg. Given square symmetric
matrices Mk, let T2 consist of all points x with XM x = 0 for each k, Theorem, Forcing Xy to the quadratic
target T2 in time t is equivalent to forcing Xy in time t to a linear target Tl; furthermore, T1 is one of the linear

subspaces which satisfy x'Mky =0 for all x,y in T, all k, Problem, Which Tl? (Received April 9, 1973.)

1’

*73T-C40, JOHN de PILLIS, University of California, Riverside, California 92502, On a result of Strassen,
Preliminary report,

Let A and B be mxq and gXn matrices over field F, Let P(m,q,n) be the number of scalar products
required, whose linear combinations over F, produce the mn entries of the product matrix AB, (The usual definition
has P(m,q,n) = mqn,) It was Strassen who originally showed [Numer, Math, 13(1969), 354] that a scheme exists such
that P(2,2,2) = 7. Gastinel [Numer, Math, 17(1971), 222] showed a scheme whereby P(3,3,3) = 25, Theorem 1,
Schemes exist, using P(m,q,n) scalar products whose linear combinations (using only 0,1,-1 if desired) generate the
mn entries of AB, where P(3,2,3) =15, P(3,3,3) =24, P(4,2,4) =26, P(8,2,8) = 103, Since our schemes do not

k k

use commutativity of field F, we have, relative to our schemes, Theorem 2, Forall k=1,2,,,., P(m ,q ,n) =

[P(m,q,n)]k. (Received April 16, 1973,)
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Geometry

73T-D11, JAMES J, TATTERSALL, Providence College, Providence, Rhode Island 02918, The Helly order for the
family of 3-convex sets, II.

It has been called to my attention by Professor Branko Grunbaum that I actually show that the family of
closed, connected, 3-convex sets in E2 has infinite Helly number (Abstract 697-D2, these NoticeD 19(1972), A-731),
The distinction between Helly order and Helly number appears in Proc. Sympos, Pure Math, 7(1963), 124, (Received

March 13, 1973,)

73T-D12, ERIC MENDELSOHN, University of Toronto, Toronto, Ontario M5S 1A1, Canada. On subgroups of the
collineation group of a projective plane obtainable as collineation groups of affine planes,

Theorem. Let G be a group; then there exists a projective plane P, such that the collineation group of
P is G, and if N <G then there is a line 4 € P such that the collineation group of the affine plane £= o is N,

(Received March 19, 1973.)

*73T-D13, RICHARD S, MILLMAN, Southern Ilinois University, Carbondale, Ilinois 62901, Integrable bi-invariant
f-structures on Lie groups., Preliminary report,

An f-structure on a manifold M" is a nonzero tensor, f, of type (1,1) with constant rank r such that
f3(}{) + £(X) = 0 for all tangent vectors X of M, An f-structure on a Lie group is bi-invariant if dLgf(X) = deg(X)
and ngf(X) = deg(X) for all tangent vectors X of G, (Here, Rg is right multiplication by g € G and Lg is left
multiplication by g € G.) Theorem. If G"isa simply connected Lie group with integrable bi-invariant f-structure
then there is a complex manifold G1 of real dimension r and a real manifold G2 of dimension n - r such that G is
isomorphic (as a Lie group) to G1 X G2. Furthermore, if J is the complex structure of G1 then f=Jx0, (Received

April 9, 1973,)

73T-D14, LUCIO L. RODRIGUEZ, Universidade Federal de Pernambuco, Recife, Brazil, The two-piece property.

For an immersion £: M - R™ of a manifold, with or without boundary, Banchoff introduced the concept of
the two-piece property (T,P,P,): We say that f:M - R™ has the T.P, P, if for every hyperplace HcC Rm,
f"l(Rm - H) has at most two components, Theorem 1, If M is topologically a 2-dimensional sphere with a finite
number of disjoint discs removed, then £|3M consists of plane convex curves, and f is an embedding into the
boundary of the convex hull of f(M) contained in some three-dimensional affine subspace of Rm, We give an example
of a torus with a disc removed that has the T, P, P,, but whose boundary curve is not convex, However, using a
condition studied by Nirenberg, we have Theorem 2, If Mc N where N is a closed orientable surface in Rm, both
having the T, P, P,, and grad(K) # 0 on the boundary of the region of negative Gaussian curvature k, then dM consists

of convex curves in the boundary of the convex hull of M, (Received April 10, 1973,)

*73T-D15, ARTHUR A, SAGLE and JOSEPH R, SCHUMI, University of Minnesota, Minneapolis, Minnesota 55455,
Multiplications on homogeneous spaces, nonassociative algebras and connections,

In this paper we show how nonassociative algebras over the real numbers arise from multiplications on
reductive homogeneous spaces, that is, an analytic function w:M X M - M, Then these algebras are used to obtain an
invariant connection V on the homogeneous space and we give some applications of nonassociative algebras to these
topics. Conversely every finite dimensional nonassociative algebra over the real numbers arises from an invariant

connection and a local multiplication on a homogeneous space, Thus, analogous to the theory of Lie groups and Lie
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algebras, much of the basic theory of nonassociative algebras can be formulated in terms of multiplications and

connections and conversely, (Received April 23, 1973.)

73T-D16, S. M. KARNIK, University of Alberta, Edmonton, Alberta, Canada. Abstract geometries, Preliminary
report,

We define a pair (X,.&) to be an 'abstract geometry' if X is a nonempty set and & is a collection of
subsets of X (ordered by set-inclusion) satisfying: (i) For every two points a,b of X, the subcollection .& ab
consisting of all those members of & which contain both a and b has minimal members. (These minimal members
may be called 'joins' or 'segments' and are denoted by Mab’Ml ab? etc,) (ii) If a,b,c are points of X such that
beM ac for some Mac’ then there exist Mab and Mbc such that Mab U Mbc = Mac‘ (iii) ¢ €.&, X €%, The usual
Euclidean geometry, partially ordered sets, vector spaces over partially ordered fields, topological continua are
some of the nontrivial examples of abstract geometries., We have a method for 'segmentizing' the metric spaces in
general as well as a necessary and sufficient condition for linearly ordering the straight lines in abstract geometries
in a 'compatible' way, A characterization of the real line up to a suitable mapping is obtained, We have also

characterized the Euclidean geometry, A link with the graph theory is forged. Moreover, some results about a

natural convexity are obtained, (Received April 23, 1973,)
Logic and Foundations

*73T-E42. R, STEVE NEWBERRY, 1415 Bellevue Avenue, Burlingame, California 94010, Finite quantification theory
of second-order is stronger than you think.

Let & denote pure second-order logic (Henkin 1950, 1953) and & denote what is left when quantifiers are
restricted to finite ground-domains. By using ,Ax[Sx # 0]. as a local condition instead of an axiom, I can simulate
in b the zero, unit and successor functions definable in ¢, The simulation is good enough to get Godel-sentences in
B, which proves that the intended-interpretation of Godel-sentences is only sound on infinite ground-domains, Moral.
For automated-logic people willing to specialize in problem-classes defined on discrete, finite grounds, 5 is as good

as € and is equivalent to truth~functional logic, and hence decidable, (Received February 15, 1973.)

*73T-E43, M. MAKKAI, University of Manitoba, Winnipeg, Manitoba R3T 2N2, Canada, Generalized Vaught sentences.

We have gone through the fairly straightforward work of generalizing part of R, Vaught's theory ["Descrip-
tive set theory in Lwlw", Proc, 1971 Summer School in Cambridge, U.K., to appear] for LKw and LKK for strong
limit K with cofinality w. The theory becomes interesting (i) from a technical point of view because it involves what
is essentially Carol Karp's notion of truth in an ascending chain of structures ["Infinite-quantifier languages and
w-chains of models", Tarski Sympos,, to appear] and (ii) because it gives results sharper than existing ones for
ordinary model theory as follows, Theorem (covering), For every ¢ € LKw(ﬁ) there are Ga € LKK (a< K+) such
that for any 3 € LKw(§, S not in L(ﬁ), if ¢ E $, then for some 604’ ok 604 3 Y. This strengthens a theorem of
C.C.Chang [Symposia Math,, vol, V (INDAM, Rome, 1969/70), Academic Press, London, 1971, pp. 5-19].
Corollary(!). Every structure of power =K can be characterized among =K-power structures by a sentence
N\ a<Kk* Ga with éoz € LKK‘ This strengthens a result of C, C, Chang [Lecture Notes in Math,, vol, 72, 1968, pp,36-63],

Further results involve homomorphic images and positive sentences and the like, (Received February 16, 1973,)
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73T-E44, CHARLES FONTAINE MARTIN, General Electric Space Division, 450 Persian Drive, Sunnyvale,
California 94086, Doner-Tarski operations restricted to limit ordinals, Preliminary report,

In Doner-Tarski, Fund, Math, 65(1969), a recursively defined sequence of binary operations O'y on  (the

class of ordinals) is studied, O, 01, and 02 are essentially addition, multiplication, and exponentiation, Beyond 02,

0
the odd-indexed operations are essentially ""dummies' used to construct the next even-indexed operation, The author's
Abstract 702-E1, these Notices) 20(1973), A-354, shows that the operations beyond Ow exhibit similar behavior, The
author found stronger similarities of the operations beyond O3 when the operations are restricted to A, the class of
infinite limit ordinals, For any 6 € Q and f:8~Q we consider the algebraic structure B, = (A, Oy,¢ y? 0,. fy+l )'ye Iy
Theorem 1, If g,h are strictly increasing functions such that g0 = h0 = 0 and gl = hl = 1, then the same universal
sentences hold in mg and %h' Theorem 2, Assume that, in addition to the hypotheses of Theorem 1, the following
condition holds: for all ¥ <6, g(y + 1) =gy + 1 iff h(y + 1) =hy + 1, Then the same weak second order sentences

The proofs use the Fraissé~Ehrenfeucht method. (Received February 22, 1973,)

hold in %g and iBh.

*73T-E45, RUDOLF von BITTER RUCKER, State University College of New York, Geneseo, New York 14454, Truth
and infinity, Preliminary report.

We are concerned here with the possibility, suggested in Dr, Godel's 1946 talk at Princeton, that every
sentence of set theory may be decidable from ZF plus some true axioms of infinity, Definition, o is an R-sentence
iff ¢ has the form (QlRﬁl)' .. (QnRBn):b [Rﬁl’ v ’Rﬂn]’ where each Qi isan Y or an ¥, each R,31 ranges over
the class of partial universes, and § has no unbound quantifiers. We let R be the set of Godel numbers of R-sentences,
For any structure M, Th(M) is the theory of M (our metatheory is ZF or MK), V = OD is the ZF-sentence saving
nevery set is ordinally definable", We identify a theory with the set of Godel numbers of sentences in the theory,
Theorem, (i) If M is a model of ZF, then Th(M) N R U ZF is a complete theory. (ii) f M is a model of ZF + V = OD,
then Th(M) N R is a complete theory, The first proof is somewhat more syntactic than the second, (Received

February 15, 1973.)

*73T-E46, SAHARON SHELAH, Hebrew University of Jerusalem, Jerusalem, Israel, Differentially closed fields.

L. Blum proved that the theory of differential field of characteristic zero has a model completion Tgc
which is totally transcendental (that is R o-stable). Hence, by results of Morley, over every differential field there
is a prime one, which is unique by a result of the author (see Sacks, "Saturated model theory," Benjamin, 1972),
L. Blum asked whether the prime models are minimal, Theorem 1, Even the prime model of Tgc is not minimal,
Theorem 2, Inevery A >R 0 there are 2)‘ nonisomorphic models of Tgc of power A\, C. Wood proved that the theory
of radical differential fields of characteristic p (radical means that p,f. is in the language) has a model completion
ngc’ and it is not %—stable. Theorem 3, TI;‘ic is stable but not superstable, Theorem 4, Over every radical
differential field there is a prime model (of TI;,dc) among the R O-sawrated ones, (Received March 2, 1973,)

73T-E47, FRED J. CLARE, University of Colorado, Boulder, Colorado 80302, Some results on elementary classes
of groups, Preliminary report,

If K is a class of groups, let HK denote the class of all homomorphic images of members of K, and let
PK denote the class of all direct products of members of K, For other notation and definitions see Bell and Slomson,
"Models and ultraproducts,” Theorem 1, If K is a class of divisible abelian groups, then K € EC N HK € EC Ar
Theorem 2, If K is a class of abelian groups each having finite exponent, then K € EC A~ HK € ECp . Theorem 3,

There is a class of groups K € EC A such that HK ¢ EC Ar This solves a problem posed by A, Tarski which appears
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as Problem 1,68 in the Kourovskaya Tetrad, 3rd edition, 1969, Theorem 4. There is a class of abelian groups
K €EC A such that PK ¢ EC A Theorem 5, There is a class K € EC A such that K contains only simple groups.
(Received March 7, 1973.)

73T-E48, PAUL C, EKLOF, Stanford University, Stanford, California 94305, Another finitely axiomatizable
decidable theory with no finitely axiomatizable complete extensions,

Ehrenfeucht (Abstract 73T-E21, these NoticesD 20(1973), A-284) has given an example of such a theory,
Another example can be obtained from abelian group theory, Let p be a fixed prime and let T be the theory of abelian
groups plus the sentences: (i) Vx(px =0 - x = 0); and (ii) TxVy(py #%). T is decidable (Smzielew, Fund, Math, 41
(1955), 203-271), T has no finite models and therefore by a theorem of Smzielew (ibid., Theorem 5,4) T has no

models whose theory is finitely axiomatizable, (Received March 8, 1973,)

73T-E49, STEVEN R, GIVANT, University of California, Berkeley, California 94720, A union decomposition
theorem for unary algebras and an application to certain theories categorical in power.

For unary algebras ¥ introduce the notation % = ZS {(8:8€K} iff Y= UK, €c® for B€K, and BNB'=C
for distinct B,8' €K, ¥ is G-irreducible if its only such decomposition is K = {2}, Theorem 1, ¥DE implies
U= ZG {B:98 €K} for a unique K< {#:6cB <Y and B is E-irreducible}. Theorem 1 and its generalizations are
derivable from a theorem of Jonsson ("'Ordinal algebras, " Tarski Sympos,, p. 112,120, to appear), U= E(S {®:8 €K}
is a multiple of B over §if B €K and (%',c)cec ~ (%,c)cec for B' €K, ‘:(91) is the subalgebra of % whose
universe is the union of the finite sets first-order definable in ¥, Theorem 2, Suppose M, a UC A class of unary
algebras with \ operations, is %-categorical where ¥ >X + w or X=X+ W= wy and let ¥ € M be infinite, Then there
isa 8> (S(m) such that the subalgebras of infinite members of M are, up to isomorphisms, exactly the multiples of
B over G(m) together with the subalgebras of S(u); any X € B~C(QI) generates B and proper subalgebras of S(m) are
finite. The conclusion holds also when % =\> wy assuming there is a saturated member of power %, Theorem 2
improves the author's Theorem 3, Abstract 72T-E98, these NoticesD 19(1972), A-717, It solves, for this special case,

several open problems concerning theories categorical in power, e,g. for M as in Theorem 2 it gives the number of

infinite & € M of power <x; if M is w-~categorical, it is wl-categorical. (Received March 14, 1973,)

*73T-E50, CAROL WOOD, Yale University, New Haven, Connecticut 06520, Prime model extensions of differential
fields, characteristic p # 0.

The terminology is that of Sacks, "Saturated model theory," Benjamin, 1972, The author has shown [Wood,
"The model theory of differential fields of characteristic p # 0," Proc, Amer, Math, Soc., to appear] that the theory
DPFp of differentially perfect fields of characteristic p has a model completion DCFp, which is moreover not w-stable,
Theorem, For any ¥ |= DPFp, the isolated points form a dense subset of the Stone space of ¥, Corollary, Every
differentially perfect field has a prime model extension, The proof of the theorem uses the concept of a set of
constrained elements over a differential field (cf, Kolchin, "Differential algebra and algebraic groups,' Academic
Press, 1973), A correspondence exists between atomic types over a model of DPFp and sets of constrained elements

over the model, This procedure also provides new axioms for DCFp. (Received March 14, 1973,)

*73T-E51, JOHN W, BERRY, University of Manitoba, Winnipeg, Manitoba R3T 2N2, Canada, N-ary almost recursive
functions,

In ""Closure properties of regressive functions," Proc, London Math, Soc. (3) 15(1965), 226-238, Dekker

generalized the notion of regressiveness to functions of n variables, We carry out a similar programme for almost
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recursive functions and verify that theorems analogous to Dekker's hold also in this case. (Nn ,=) is the direct product
of n copies of the nonnegative integers N with the usual ordering, A subset A of N? is initial if the set of predecessor:
of every element of A is included in A, A function f: N" - A is almost recursive if (i) 6f is initial, (ii) f is injective,
and (iii) each of the n mappings f(xl, es ,Xn) - X has a partial recursive extension. A set X is in ARE(n)
(respectively AR(n)) if X is the range of an n~ary almost recursive (respectively strictly increasing almost recursive)

function, We show that ARE(n) = ARE(1) but that AR(n) § AR@ + 1), (Received March 22, 1973,)

73T-E52, DANIEL SARACINO, Yale University, New Haven, Connecticut 06520, On existentially complete solvable
groups, Preliminary report,

In 1970, Eklof and Sabbagh proved that the theory T1 of abelian groups has a model companion but that the
theory T of groups does not, Shortly afterward, A, Macintyre strengthened the negative result for groups by showing
that the class of existentially complete groups is distinct from the class of infinitely generic ones, Here we consider
the corresponding questions for an increasing sequence of (universal) elementary classes of groups intermediate
between the extremes given by T1 and T, Namely, for any n=1 let Tn denote the theory of groups solvable of
length n, (Thus T1 gives abelian groups, T2 gives metabelian groups, etc,) Theorem 1., For any n=2, Tn has no
model companion, i,e, the class of existentially complete models of Tn is not elementary in the wider sense, For the
case n =2 we prove a stronger result: Theorem 2, There is an ZVH sentence which holds in every infinitely generic
metabelian group and fails in every finitely generic one, Consequently the class of existentially complete metabelian
groups is distinct from the class of infinitely generic ones, and the finite and infinite forcing companions of T2 are
different, Our principal tool in obtaining these results is the standard unrestricted wreath product. (Received

March 26, 1973.) (Author introduced by Professor Abraham Robinson,)

*73T-E53, JEKERI OKEE, Makerere University, Kampala, P.O, Box 7062, Kampala, Uganda, Completeness of the
algebra of species.

The algebra of species is complete in the sense that a formula } of the algebra of species is provable in
the algebra of species if and only if it is valid in every algebra of species of all subspecies of any infinite species,
There is a one-to-one mapping ¢ of the formulae of the intuitionistic propositional calculus onto the formulae of the
algebra of species such that a formula H of the propositional calculus is provable if and only if @(H) is valid in every
algebra of species of all subspecies of any infinite species, (See Abstract 72T-E95, these NoticesD 19(1972), A-716,)
¢ maps the axioms of the propositional calculus onto the independent axioms of the algebra of species, (See Jekeri
Okee, "Untersuchungen {iber den einstelligen intuitionistischen pridikatenkalkiil der ersten Stufe", Z. Math, Logik
Grundlagen Math,, Band 18(1972), 37-48,) If a formula H is provable by the rules of detachment and/or substitution
then ¢(H) is provable by the rules of species-detachment and/or substitution, Since the algebra of all subspecies of
any infinite species is an adequate matrix for the system of provable formulae of the intuitionistic propositional calculus

it follows that the algebra of species is complete in the above sense, (Received March 28, 1973.)

73T-E54, MIRIAM A, LIPSCHUTZ-YEVICK, Princeton University, Princeton, New Jesery 08540 and Rutgers
University, New Brunswick, New Jersey 08903, A formalism of holographic operations,

Let A(x,y), HO, R(x, y) and T A, B(x, y), etc,, represent the complex amplitude transmittance at the point
(%,y) of physical transparencies (objects), denoted respectively by A, H(O,R), T(A, B), etc, If H(x,y) denotes a
complex amplitude in the plane of A, the product He A represents the complex amplitude transmitted through A,
Let H A(u,v), T A, B(x, y), C A, B(x, y) now represent the Fourier transform, the cross-correlation and the convolution

of the corresponding functions and let $(A), T(A,B) and §(A, B) denote the physical operations which realize these
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transformations, All holographic operations can be expressed in terms of the following two primitive operations from
objects to objects, Recording the hologram (O, R) :Ho(x,y) . H’{,{(x, y) + Hz‘)(x,y) HR(x, y) = Ho R(x,y). Filtering
s

= . = * = * N . .
S(A, HO,R) S}(HA HO, R) T (R 'CA,O)+ G(TA,O’ R) = T (0%, CR,A) + s(O,TR,A). From which follow: realizing the
cross-correlation of a known object A with an arbitrary object O: J(A, HO R), reconstructing the object O: J(R, HO R),

9, ’
reconstruction of the object from a part of the hologram (R, H‘0 R) and, its dual, from a part of the reference:
B

S(R', H0 R). The first degrades the resolution, the second diminishes the intensity. (Received March 28, 1973.)
9

*73T-E55, BARUCH GERSHUNI, Bloch Street 38, Tel Aviv, Israel, An axiom-system for the totality of all the
natural numbers 1,2,3,.., plus the nonnatural number 0,

The number 0 is genuinely not a natural number, But it is sometimes useful to consider the natural
numbers together with the number 0, e.g, in order to have a coordinate-initial point for them, The number 0 plays
an exceptional role: it is the unique number represented by a point; the natural numbers are represented by intervals:
1by 0+1, 2 by 0+2 a,s,o, We formulate here an axiom-system for the totality of the natural numbers plus the
number 0, which has 8 axioms, one axiom more than the modified axiom-system of Peano for the natural numbers,

We adhere namely to the principle that any axiom should be an indivisible assertion and we consider also the fact that
the axiom-system of Peano is short of one axiom, viz. that the successor of any number is unique, The so modified
and completed axiom-system contains 7 axioms, Here is our axiom-system: (1) 0 is a number; (2) 0 is not a natural
number; (3) any natural number is a number; (4) any number has a successor; (5) the successor of any number is a
natural number; (6) the successor x' of any number x is unique; (7) if 0 has an arbitrary property E and if the
successor of any number having the property E has the same property E, then any number has the property E, From

(2) and (5) there follows that 0 is not the successor of any number. (Received March 30, 1973,)

T3T-E56. STAL AANDERAA, IBM T,J, Watson Research Center, Yorktown Heights, New York 10598 and WARREN
D. GOLDFARB, Department of Philosophy, Harvard University, Cambridge, Massachusetts 02138,
Finite controllability of the Maslov case,

A prenex formula of pure quantification theory is Krom if its matrix is a conjunction of binary disjunctions
of signed atomic formulas. Theorem. Let F be any Krom formula with prefix ¥,,,3V.,.VZ,,,d; if F has a model
then F has a finite model, The theorem strengthens Maslov's result that the class of such F is decidable for satis-
fiability [Soviet Math, Dokl, 5(1964), 1420-1424], The proof is a generalization and modification of Godel's argument
[Monatsh, Math, Phys, 40(1933), 433-443] for the class of prenex formulas with prefix YV& ., .3, In particular, Godel's
combinatorial Lemmas 1 and 2 are generalized to handle n rather than just 2 universal quantifiers. (Received

April 2, 1973,)

73T-E57, WITHDRAWN,

*73T-E58, STEPHEN G, SIMPSON, University of California, Berkeley, California 94720, Pointwise definable models
of arithmetic and set theory.

Theorem, Let M= {|M|,+,+) (resp. M= (M, eM)) be a countable model of Peano arithmetic (resp.
ZFC), Then there is a set U< |M| such that (i) (M, U satisfies the schema of first order induction (resp, replacement)
for formulas involving an extra predicate symbol Ux; and (ii) every element of |M] is first order definable in (M, U).
(Received April 5, 1973,)
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*73T-E59, J, D, MAITLAND WRIGHT, The University, Reading, England, All operators on a Hilbert space are
bor

-

Let DC be the dependent choice axiom; this axiom implies that given a countable collection of nonempty
sets then there exists a choice function, Let DC be adjoined to Zermelo-Fraenkel set theory and denote the enlarged
system by ZF + DC, It is proved that when the proposition 'All linear operators on a Hilbert space are bounded' is
interpreted in Solovay's model for ZF + DC then this proposition becomes a true statement, Hence this proposition

cannot be disproved in ZF + DC, (Received April 6, 1973,)

73T-E60, WILFRID A, HODGES, Bedford College, Regent's Park, London NW1, England, Infinitary preservation
results for universal maps, Preliminary report.

Let A, B be varieties of algebras, of similarity types ,Z respectively; let E be the set of defining equations of
A, and let F be a forgetful functorfrom A to B, Let L bealanguageofform M N Lz»\, where A is aregularcardinal, a is
o oranordinal = 2, o bounds the quantifier ranks of formulae, and M is a transitive Prim(w,Q,Z, E,0<)\)—closed set,
(Formost interesting A, B, this includes the languages L‘M as well as the admissible languages of Barwise,) Theorem,
Theleft adjoint of F is Prim(w,Q, Z, E) and preserves L-elementary equivalence and L-elementary embeddings, K Q,Z
are allowed to have (<\)-ary operations, thetheorem stillholds, but with F Prim(w,Q, X, E,#. ) This is a common

extension of results of Feferman and Gaifman, (Received April 6, 1973,)

73T-E61, GONZALO E, REYES, Université de Montréal, Montréal 101, Québec, Canada, Modelling theories in
topoi.

If B is any boolean algebra, we let Sh(IB) be the category of sheaves over IB for the Grothendieck topology
of arbitrary coverings (i.e., {ai:i € 1} covers a iff \/(ai:i €1)=a), Using Karp's terminology (cf, C, Karp's
"Languages with expressions of infinite length'') we have Theorem, Let % be a regular cardinal and let IB be the
regular open algebra of the product space (K*)w, where K* = L‘(u’“ H'AS %) is given the discrete topology., Every
theory in a Lun language having at most ® primitive symbols and consistent in the calculus Bn n(Z}), where T
contains the y law of dependent choices for all y <x only, has a model in Sh(IB), Furthermore, the model is faithful
(i.e., nonequivalent formulas are mapped into distinct sheaves), As a corollary, countable first order theories have
faithful models in the subcategory of sheaves for the double negation topology of the category of sheaves over the
irrationals, The proof uses Kripke's theorem on continuous embeddings of boolean algebras, Mansfield's completeness
theorem (J, Symbolic Logic 37(1972), 31~34) is seen in this context as the existence of 'nonstandard" models of

infinitary theories in Sh(IB). (Received April 9, 1973,)

73T-E62, JAN MYCIELSKI, University of Colorado, Boulder, Colorado 80302. A decidable class of formulas,

Let A denote the class of atomic or negations of atomic formulas of first order logic which may involve
arbitrary terms with function symbols, Theorem 1. There exists a decision procedure for checking satisfiability of
universal formulas of the form (oz1 \ Bl) ANooo A (an \ Bn), where ozi,,.";t €A and n=1,2,,,, ., Theorem 2, The
class of satisfiable formulas of the form (ozlv ﬂl Vyl) ANooo A (anv BnV 'yn), where ai’Bi’ Y €Aandn=1,2,,,.,

constitutes a reduction class for satisfiability for first order logic. (Received April 9, 1973.)

73T-E63, GEORGE FRANK McNULTY, University of Manitoba, Winnipeg, Manitoba R3T 2N2, Canada, Structural
diversity in the lattice of equational theories of algebras, II. Preliminary report,

Fix a similarity type of algebras. An equation € is simple if € is a tautology or, in the case that the

similarity type has no operation symbols of rank more than one, no variables occur in €, Let o be the cardinality of
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the set of nonsimple equations, For any set B the lattice of equivalence relations on B is denoted by 7 8 A term is
trivial if the sum of the ranks of the distinct operation symbols occurring in it is less than two, Theorem 1. Let T be
an equational theory and T be a nontrivial term such that some variable different from x occurs in 7 and T=x€ T,
(i) "oz is isomorphic to an interval in the lattice of subtheories of T and (ii) for any nonsimple equation € there is a
set F of subtheories of T so that (a) |F| = Za, (b) each member of F has the same finite models as T, (c) the join of
any two distinct elements of F is T, (d) if T is finitely based then T covers each element of F, and (e) if A € F then
the theory based on A U {¢} includes T. Remark. Provided (e) is deleted and « is replaced everywhere by w, the
condition that a variable different from x occurs in T can be omitted, Theorem 2, If the similarity type has a binary
operation symbol then Ty is isomorphic to an interval of the lattice of theories extending the commutative law,

(Received April 13, 1973,)

73T-E64. GREGORY L. CHERLIN, Massachusetts Institute of Technology, Cambridge, Massachusetts 02139,
On wl—categorical theories of commutative rings. Preliminary report,

Let R be an infinite commutative noetherian ring with identity, Call a ring A a special ring iff Aisa
finite type extension of a completely primary commutative ring B whose residue field B/rad(B) (here rad(B) is the
nilpotent radical of B) is algebraically closed and such that rad(B) = pB where p = the characteristic of the residue
field B/rad(B). Theorem. (a) Th(R) is w-stable iff R is the direct product of a finite ring and finitely many special
rings, (b) Th(R) is wl-categorical iff R is the direct product of a finite ring and one special ring, This extends
results found indepently by J. Reineke, announced in Abstract 73T-E39, these NoticesD 20(1973), A-340, As by-products
of this work, we have information concerning nonnoetherian w-stable or w;- categorical commutative rings, (Received

April 16, 1973,)

*73T-E65., FRANKLIN D, TALL, University of Toronto, Toronto 181, Ontario, Canada. Hausdorff's gaps and limits
and a new iterated extension axiom,

Consider the quasi-order E onsubsets of w definedby a = b if a - b is finite, Say a<bifa=b andnot b S a,

E has an (Q,w*) gap if there exist [aa} 1and {b_} in E such that aj <a, <...<a <......<b,<...<

a<w n'n<w 0" "1 ]
by <b0 and there is no d € E such that aa<.d <bn for every o< w; and every n< w. E has an Q-limit if there

exists {aa}aé in E such that a) <a; <,..<a

wy 1 o
and d<a wy* F, Rothberger (Fund, Math, 35(1948), 29-46) proved Theorem 1, (a) If there are no Q~limits, there

<...<a , andthere is no d € E such that a_<d forall a<uw,,

wy o 1

* ko R0 RO R
are no (9, w*)-gaps. (b) If there are no (Q,w*)-gaps, 2 V> Rl. (c) If there are no Q-limits, 2 0 =2 1, In this
paper it is shown that none of these implications can be reversed. (b) and (c) are settled by adjoining R P Cohen reals
to L. Let 'W' stand for Martin's axiom restricted to countable chain condition partial orders constructible from a
R R R

real. Theorem 2, (a) W plus 2 0> X, implies Q. (b) W is consistent with X, <2 0<2™1, Thus 1(a) cannot be
reversed, (Received April 17, 1973,)

*73T-E66, MARTIN SEBASTIAN GERSON, Simon Fraser University, Burnaby 2, British Columbia, Canada.
A neighbourhood frame for T with no equivalent relational frame,

A neighbourhood or Scott-Montague frame for modal propositional calculi is presented and shown to model
a set I' of formulae but not to model another formula, (10). It is then shown (relying heavily on a construction of
S. K. Thomason's) that any relational frame which models I" also models (10), Since it is already known that for
every relational frame there is an equivalent neighbourhood frame, the result shows that, even when restricted to
models of T, the neighbourhood semantics is stronger, or has more depth, than the relational semantics for modal

logics, (Received April 19, 1973,)
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73T-E67, HERBERT B, ENDERTON, University of California, Los Angeles, California 90024, Completeness in
Chang's modal model theory, Preliminary report,

A language related to R, Montague's "pragmatics' has been introduced by C. C. Chang, "Modal model
theory," Proc, Summer School in Logic at Cambridge, Springer-Verlag, to appear. In this language symbols for
modal operators are included but can be arbitrarily interpreted, Thus for a sentence to be valid, it must be true under
all interpretations of (inter alia) the modal operators. We construct a deductive calculus appropriate for Chang's
semantics, It is (roughly) obtained from an ordinary deductive calculus for first-order logic by addition of such axioms
as Vx[p(x) < $x)] - [Nyo(y) < Ny @y)] and x =y - [Nx@(x) < Nyo(y)]. Theorem, This deductive calculus is sound and
complete; any consistent set of sentences has a model. Corollary, The set of valid sentences (under a recursive
numbering of the language) is recursively enumerable, Another corollary is the compactness theorem, but this was

already established by Chang through use of ultraproducts, (Received April 23, 1973,)

73T-E68, FRANCIS LOWENTHAL, Massachusetts Institute of Technology, Cambridge, Massachusetts 02139, Some
results on measure and category in a-recursion,

Let o be a countable admissible ordinal, &> w, let y be the probability measure on 2% and 7T the topology
defined by a~finite neighborhood conditions, Theorem 1, Let A <« be such that A is not a-recursive, Then
if €2® lA H af } has measure 0 and is of 1st category (the second part was proved independently by R, Jhu, Abstract
73T-E35, these NoticeD 20(1973), A-339). Theorem 2, The set of all a.~degrees d such that d is the union of 2
incomparable degrees less than d has measure 1. Theorem 3, Let A <« be such that A is not a-calculable. Then
{Ysa |A = _ y} has measure 0 and is of 1s. category. Theorem 4, The set (X <o IX is regular and hyperregular}
is of 2nd category and has measure 0, but for the usual product topology, this set is of 1st category, (Received

April 24, 1973.)

73T-E69, DAVID W, KUEKER, University of Maryland, College Park, Maryland 20742, Automorphisms of models
with cardinality cofinal with w.

Let % be a strong limit cardinal cofinal with w, and let ¥ be a model of cardinality ®. Theorem, The
following two conditions are equivalent: (1) There is an S < A with |S| <% such that every element of A is Loon-
definable in ¥ in terms of the elements of S, (2) There is a U0 < A with |U0| <% such that (¥, U) has =«
automorphisms whenever U0 SUECA, |U| <n. Corollary 1, ¥ has < automorphisms if and only if (1) holds where
Sis L mu-deﬁnable in ¥, Corollary 2, If every S< A with |S| < is contained in some set of cardinality <x which
is Lm x-defi.nable in terms of finitely many elements of A, then (1) holds if and only if % has =% automorphisms,
Examples show that in general the conditions in the thoerem do not imply that % has =x automorphisms, if % # w,

In condition (2) the number of automorphisms could equivalently be changed to either <% or < 2"‘, Similar results

hold concerning the Lm u—deﬁnability of subsets of A in terms of <x parameters, These theorems improve results

mentioned in our paper in "The syntax and semantics of infinitary languages"., (Received April 25, 1973.)

Statistics and Probability

73T-F10, THOMAS H, SAVITS, University of Pittsburgh, Pittsburgh, Pennsylvania 15213, Space-time harmonic
functions applied to age-dependent processes., Preliminary report,

Let X be an age-dependent process with lifetime distribution G and age-dependent generating function
f(y,s) = 21?: opk(y)sk, We assume that G is right-continuous and G(0+) = G(0) = 0, The base state space S is [0,T)
= inf {t. - ; - . :
where T = inf {t: G(t) = 1}, Define Py j'(O,T]pk(y) dG(y) and m Ek=1kpk' Theorem 1, Extinction occurs with

probability one iff m =1, In the case where m > 1, define X\ to be the unique (positive) root of I(O T]m(y) e Ay dG(y)
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=1, where m(y) = le 5Py (), and set @(x) = [1 - G(x)]'le)‘x‘j’(x’T]m(y)e-)\y dG(y) on S, Theorem 2. h(x,t)= e'M(p(x)
is a V-space-time harmonic function of the process X, Theorem 3. The nonnegative martingale Wt = e_xt(p(Xt)
converges w.p.l, to a random variable W; moreover W is nondegenerate iff ZI((D: 2(k log k)pk <o, Let Zt denote the
number of particles at time t, Theorem 4, If 0 <a S ¢ =8 <, for some constants «, B, then B_IW EI‘Et_' e-)‘tZ

o4} t
-\ 1

sTim, ez s0™'W w.p.l. (Received March 30, 1973.)
t- t

73T-F11, THEODORE E, HARRIS, University of Southern California, Los Angeles, California 90007, Interactions
on a lattice, Preliminary report,

Let Z a4 be the d-dimensional integers, = the set of mappings §: 2 a~ {0,1}, identifying & with the set
{x:£(x) =1}, Write y ~x if y is one of the 2d neighbors of x € Zd' Let N= N(§,x) = Zy:y~xg<y). Let
[T Ao, )\1, vees >‘2d be positive numbers, If ét =¢, the intensity for a change 0~ 1 of et(x) is >‘N’ and for 1 -0 is
p. Let A) =0 until further notice. Let mt(e) =8 {et(zd)leo =¢}1, pt(€) = P{Qt(Zd) # Olgo =¢}. Theorem, If )\kT in
k and )\k/kl in k, then m, and p, are, for each t, subadditive set functions of £, If AkT and (Ak+n - )tk)L for fixed
n, m, and p, are strongly subadditive, If only XkT, my and p, are increasing in £, The theorem is used to bound

parameter regions where fg)mt(é:) dt < oo if E(Zd) < m. Moreover, if )\0 >0, there is a related process {E:} with

A§ =0, such that if J”g"m’t*(g) dt < oo when £(Zy) < o then (¢ t} is ergodic, (Received April 16, 1973,)

Topology

73T-G70, JOSEF K,H. DORTMANN and FLORINDA K. MIYAéKA, Federal University of Parana, Curitiba, Brazil,
Semi-open sets in topological spaces, II, Preliminary report,

In a recent paper (Abstract 73T-G62, these NoticesD 20(1973), A-344), the authors defined strictly semi-open
(strictly semiclosed) sets, s-sets and ¢-sets in a topological space (X,T). We define the kernel and the subkernel of
a topological space (X,T) as follows: the former as K = ﬂAj, where (A].) is the class of open sets which are strictly
semi-open and whose closure is X, the latter as Ky = ﬂBi, where (Bi) is the class of strictly semi-open sets.
Distinction is made between the proper kernel, when K is open, and the improper kernel when K is not open, It is
shown that in connected topological spaces the kernel always exists and is unique, It is also shown that in connected

spaces the proper kernel K is always a disconnected subspace of (X,T). (Received January 29, 1973,)

*73T-G71. LOUIE M. MAHONY, State University of New York, Binghamton, New York 13901, Integral representation
theory on manifolds, Preliminary report,

M(G, R) denotes the matrix class semigroup of R-equivalent finite dimensional R-matrix representations
of a finite group G, where R is the integers Z or rationals Q. If p:M(G, Z) —» M(G, Q) is the inclusion, then p—l(x)
is finite and nonempty whose elements will be called the Z-concordance classes of x, By equivariant surgery, the
following can be proved, Theorem, There exist a k - 1 connected compact f-manifold N2 k (3N = @), a finite group G
and two free actions ;:.l,p2 of G on N2 k as orientation preserving diffeomorphisms such that: (1) the Q-representation
of G on Hk (N, Q) afforded by PPy determine the same element x in M(G, Q); (2) the Z-representation [pl], [pZ] of G
on Hk(N, Z) are not integrally equivalent and consequently give two distinct Z-concordance classes of x, (Received

March 1, 1973,)

*73T-G72. R, GRANT WOODS, University of Manitoba, Winnipeg, Manitoba R3T 2N2, Canada. A Tychonoff almost
realcompactification,

Let X be any Tychonoff space and let BX be its Stone-Cech compactification, An ultrafilter % on the

Boolean algebra R(X) of regular closed subsets of X converges to a point p of X if {p} = {clB XA :A €y}, Let
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alx = {p € BX :there exists an ultrafilter % on R(X) with the countable intersection property that converges to p}.
If n is a positive integer > 1, let anX = al(an_IX), and put aX = U{anX:n € N}, Theorem. aX is an almost
realcompact Tychonoff space containing X as a dense subspace., If Y is any almost realcompact Tychonoff space
and if £:X - Y is continuous, then f extends continuously to f2:aX Y, Theorem, Let E(X) denote the projective
cover of X (note that E(8X) can be identified with BE(X)). Then aX is the smallest space T between X and 8X
such that E(T) is realcompact, Theorem, Let uX denote the minimal c-realcompactification of X. The following
are equivalent: (i) uX = aX, (ii) vE(X) = E(T) for some T such that X € T € 8X, (iii) vE(X) = E(aX), Theorem,

Let X and Y be two Tychonoff spaces, If v(X X Y)=vXx uY; then a(X X Y) = aX x aY., (Received March 2, 1973,)

73T-G73, DAVID J, LUTZER and HAROLD MARTIN, University of Pittsburgh, Pittsburgh, Pennsylvania 15213,
A note on the Dugundji extension theorem, Preliminary report,

Suppose that A is a closed, metrizable Gb-subset of a collectionwise normal space X and let C(A) and
C(X) denote the vector spaces of all continuous, real-valued functions on A and X respectively. Then there is a
linear transformation U: C(A) - C(X) with the property that for each g € C(A), u(g) extends g and the range of u(g)
is contained in the convex hull of the range of g, An analogous theorem holds for continuous functions with values in
a locally convex topological vector space, An example due to Heath and Lutzer shows that the hypothesis that A is a
Gﬁ—subset of X cannot be removed, contrary to a remark appearing on p. 805 of [""Some extension theorems for

continuous functions, " Pacific J, Math, 3(1953), 789-806]. (Received March 2, 1973.)

73T-G74. FRED D, CRARY, Mathematics Research Center, University of Wisconsin, Madison, Wisconsin 53706,
Improved radial engulfing., Preliminary report,

We prove that a codimension 4 radial engulfing theore'x;a of Bing is true in codimension 3 and improve his
theorem in codimensions 4 and greater, Theorem, Suppose that U is an open subset of a manifold M"™ without
boundary, P is a closed polyhedron in M" with dim P'=n - 3, Q is a subpolyhedron of P with Qc U, R' = Cl(P - Q)
is compact, and {Aot} is a collection of sets in M™ such that finite r-complexes in M" can be pulled into U along
[Aoz] [as defined by Bing in '"Radial engulfing,' Conf, on Topology of Manifolds]. Then for each € > 0, there is an
engulfing isotopy H:M" x [0,1] - M" such that Hy = id, Ht =1id on Q, Hl(U) D P and, for each point x € M" that is
moved by h, H(x x [0,1]) lies in the e~neighborhood of the union of s elements of {Aa}, where s=1if r=0, s=r
if 0<r<n-8,and s=r+1if r=n-3, (See Theorem A in Bing's paper,) For r < n - 3, the proof is the same
as Bing's proof of Theorem A except that the induction begins with 1 instead of 0, For r=n - 3, careful use of
Zeeman's piping lemma can be used to obtain the extra dimension, The estimates of track size in the engulfing lemma
of Edwards and Glaser ["'A method of shrinking decompositions of certain manifolds'] can be reduced to these estimates,
This theorem for r=n - 3 was previously claimed by Perrin Wright, but was later withdrawn, (Received March 5,

1973,)

*¥73T-G75. GARY F. GRUENHAGE, University of California, Davis, California 95616, A separable continuously
normal space is metrizable, Preliminary report,

The author has given an example of a continuously perfectly normal space which is not first countable
(Abstract 73T-G37, these NoticeD 20(1973), A~-291), The following results have now been obtained: Theorem, A
separable continuously completely regular space (for definition, see the Abstract 701-54-52 of Phillip Zenor, these
NoticeD 20(1973), A-182) is metrizable if and only if it is a Frechet space. Theorem. A continuously normal space
X is Frechet at each point which is G6 in X, Theorem, A separable continuously normal space is metrizable,

(Received March 8, 1973,)
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*73T-G76, ROBERT F, BROWN, University of California, Los Angeles, California 90024, Fixed points of
endomorphisms of compact groups.

For a function f:X ~ X, let ®(f) = {x €X| f(x) =x}, If X is a group (Lie group, vector space) and h is
a homomorphism, then ®(f) is a group (Lie group, vector space), Let h:G -+ G be an endomorphism of a topological
group, let H*(G) denote real Cech cohomology, h* the induced endomorphism of H*(G), and h""1 its restriction to
Hl(G). Use the symbol @o(h) for the identity component of ®(h), Theorem, If G is a compact, connected abelian
topological group and h is an endomorphism of G, then the dimension of the topological group <I>0(h) is equal to the
dimension of the vector space tI’(h*’l). Now assume that G is a compact Lie group and let H*(G) denote the subspace
of H*(G) spanned by a set of algebra generators for H*(G), Leth be an automorphism of G and let h* be the
restriction of h* to H*(G). Theorem, If G is a compact, connected Lie group and h is an automorphism of G, then
the dimension of a maximal torus of the Lie group <I>0(h) is equal to the dimension of the vector space ¢(E*) .

(Received March 12, 1973.)

*73T-G77, DALE P, ROLFSEN, University of Wyoming, Laramie, Wyoming 82070 and University of British Columbia,
Vancouver 8, British Columbia, Canada, Localized Alexander invariants and isotopy of links,

The Alexander invariant of a link of two n-spheres in Rn+2 is the homology H, &) of the universal abelian
cover of the complement, considered as a module over the ring A of finite Laurent polynomials in two variables with
integer coefficients, Let T = {f(x)g(y)} be the set of nonzero members of A which factor into terms involving only one
variable, Form the localization A/Z and the corresponding localization H*(f)/ T ofthe Alexander invariant, Theorem
(PLcategory). Iftwolinks are isotopic, then their localized Alexander invariants are isomorphic as A/Z-modules, Here
isotopy refers to nonambient isotopy (= continuous family of embeddings), a relation under which, for instance, PL knot
theory in all dimensions becomes trivial, The localized invariant settles the corresponding question for link theory,
hitherto known only for n=1, Corollary, For each nZ 1, there are infinitely many PL isotopy classes of links of

two n-spheres in Rn+2. (Received March 5, 1973,) (Author introduced by Professor Joseph M, Martin,)

*73T-G78, ELIZABETH B. CHANG, Hood College, Frederick, Maryland 21701, Characterizations of some zero-
dimensional spaces.

A Hausdorff space is collectionwise ultranormal if for every locally finite collection [Ai :i €1} of mutually

disjoint closed subsets there is a collection {Ci:i € 1} of pairwise disjoint clopen sets such that Ai [ Ci for each i in
I, It is shown that collectionwise spaces are characterized by the existence of extensions for continuous functions
defined on closed subsets with values in complete metric spaces, They are also characterized by the existence of
continuous selections for certain types of set-valued functions (specifically, 1,s.c. carriers with values which are
generally compact subsets of complete metric spaces), Analogues of these results are presented for some further

classes of zero-dimensional spaces, (Received March 26, 1973,)

*73T-G79, KENNETH A, PERKO, JR,, One Chase Manhattan Plaza, New York, New York 10005, On the
classification of knots,

The Tait-Little tables of 166 presumably prime, 10-crossing knots were recently rechecked for
completeness and republished along with algebraic invariants which distinguished all but 31 pairs, [See J, H. Conway's
paper in "Computational problems in abstract algebra' (Pergamon, Oxford, 1970) but beware of false '"beliefs'. ]
Linking numbers between the branch curves of appropriate noncyclic covering spaces of these examples newly
distinguish all but the pair 1051.[ IOSVI which turns out to be a duplication in Little's table that Conway overlooked;
thus these tables contain precisely 165 distinct, new knot types, Such linking numbers also solve the amphicheirality

problem for the 6 remaining examples in Reidemeister's table, proving that the only amphicheirals up to nine crossings
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are those identified as such by Tait when this table first appeared., [Compare "Knotentheorie,' vol, III, p. 15, and the

results reported in Canad, J. Math, 22(1970), 200-201,] (Received February 26, 1973,)

73T-G80, SUKHJIT SINGH, Pennsylvania State University, University Park, Pennsylvania 16802, A 3-dimensional
compact absolute retract which contains no 2-dimensional compact absolute retract,

By an AR we understand a compact absolute retract for the category of metric spaces. Let E3 denote
the 3~-dimensional Euclidean space and B3 denote the closed ball of unit radius in E3. Let n and k be positive integers
with 2 =k =n, An n-dimensional AR X will be called (irreducible)k if and only if X does not contain any proper AR of
dimension k, (k - 1),...,2. Theorem, There exists an upper semicontinuous decomposition G of B3 whose
nondegenerate elements form a countable null family of arcs such that the decomposition space B3/ G is a 3-dimensional
AR which is (irreducible)s. This solves a problem posed by Bing and Borsuk (Fund, Math, 54(1964), 159-175),
Whether there exists an n-dimensional AR X with n >3 such that X is (irreducible)k, with 2 =k =n, is an open
problem, Corollary, There is an upper semicontinuous decomposition G of E3 whose nondegenerate elements form
a countable null collection of arcs such that the decomposition space E3/ G does not contain any 2-dimensional AR,

(Received March 30, 1973.)

*73T-G81, SIDNEY A, MORRIS and E, T, ORDMAN, University of New South Wales, Kensington, New South Wales
2033, Australia, Remarks on free products of topological groups., Preliminary report,

We are able to prove the following, which settle several previously announced questions: Theorem 1,
If the abstract group G x H has a topology making it a Hausdorff, nondiscrete topological group, such that the natural
maps G+*H~ G and G*H - H are continuous, then G*H is not locally compact, Corollary, If the free product of two
or more topological groups is locally compact, all factors and the product are discrete, Theorem 2, If G and H are
Hausdorff topological groups and kw-spaces, the subgroup of their free product G*H generated by [G,H] = {g'lh-lghl
g € G, h € H} is the (Graev) free topological group on [G,H]. Theorem 3, If G and H are Hausdorff topological groups
admitting continuous monomorphisms into locally invariant (SIN) groups, then G* H also admits such a continuous
monomorphism, Example, The free product of two groups which are k-spaces need not be a k-space, Let G =S*§,
the free product of two circle groups, and let H = the rationals, Then G, H, G X G, HX H are k~spaces but GX H

and G x H are not k-spaces, (Received March 30, 1973,)

*73T-G82, RONALD H, ROSEN, University of Michigan, Ann Arbor, Michigan 48104, An annulus theorem for
suspension spheres., Preliminary report.

A suspension sphere of dimension n - 1 is a space X whose suspension, S°*X, is homeomorphic to Sn.
From Kirby's proof that orientation preserving homeomorphisms of s™ are stable for n=5 (Ann, of Math, (2) 89(1969),
575-582) we now know that the ordinary annulus conjecture is true if n # 4, The author uses Kirby's work to prove the
following annulus type theorem, Theorem, Let X be a suspension sphere of dimension n- 1 and let n=5, Let
Xi = fi(X), i=1,2, so that fi:X -8 isan embedding and X; is bicollared in S, If X1 and X2 are disjoint and U is
the region between them then the closure of U is homeomorphic to X x I. The proof is not completely straightforward
since if X # Sn_l there is no single canonic family of embeddings of X in st (similar to the round (n - 1)-spheres in
s%). (Received April 2, 1973.)

*73T-G83, JOHN M. ATKINS, University of Pittsburgh, Pittsburgh, Pennsylvania 15213. A note on metacompact
developable spaces,

We assume all spaces are at least Tl' Theorem 1, X is a metacompact developable space if and only if
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X is a B-space with a o~point finite open base, Theorem 2, Let f be a closed continuous map from X onto a
metacompact developable space Y with the fibers of f metacompact developable and the boundaries of the fibers of
f compact, Then the following are equivalent: (1) X is a metacompact developable space; (2) X has a Ga-diagonal;

B) Xisa a#—space. (Received April 5, 1973,)

73T-G84. MARTIN G. SCHARLEMANN, University of California, Berkeley, California 94720, A fake homotopy
structure on $3x s! # §2x §2,

A homotopy equivalence f is defined between a manifold M and the connected sum S3 X Sl # S2 X 82 . fis
normally cobordant but not s-cobordant to the identity, Let K be the Poincare homology 3-sphere, M is obtained by
doing surgery on a circle representing a generator of the finite part of the fundamental group of K X Sl, There are
locally flatly imbedded 2-spheres S1 and S2 in M representing the homotopy classes of both Sz X (point) and
(point) x 82 in s3x S1 # 82 X SZ. However, the linking circle to each Si in M is not null-homotopic in M ~ Si, so the
existence of a fake homotopy structure on 83 X S1 remains an open question, There is a locally flat non-PL imbedding
of K x S1 in S4x S1 inducing an epimorphism on fundamental groups, From this are derived (i) a structure theorem

for closed orientable non-PL 5-manifolds, (ii) information on the homotopy type of the complement of a non-PL 3-knot

in Ss, and (iii) a very weak form of the product structure theorem for four-manifolds, (Received April 9, 1973,)

*73T-G85., DAVID A, EDWARDS and ROSS GEOGHEGAN, State University of New York, Binghamton, New York 13901,
Compacta weak shape equivalent to CW complexes.

If C is a category, there is a category called pro-C whose objects are inverse systems of C: the set of
morphisms from {XU} to {YB} is @BHQIQCO(&,YB) [see Artin-Mazur's "Etale homotopy, "' Lecture Notes in Math, ,
vol, 100, Springer-Verlag, Berlin and New York, 1969]. {Xa} in pro-C is movable if Vo B= o such that
Yyza, 3r,, :X,~ X, makin r, = where the p's bond, Let H, be the homotopy category of pointed
Y gy XX, g Py o Tgy = PRos p a 0 py category of p
connected CW complexes, The Cech construction defines a functor C : (pointed connected spaces) - pro-HO. For X
metric, (X,xo) is essentially the Borsuk-Fox shape of (X,xo), The nth homotopy pro-group [resp. shape group] of

(X,xo) is the induced inverse system [resp, limit] of the nth homotopy groups, f: é(Y,yO) - é(X,xO) is a weak

equivalence [resp, very weak equivalence] if f induces an isomorphism on homotopy pro-groups [resp. shape groups].

(X,xo) is movable if é(X,xo) is movable in pro—HO: this agrees with Borsuk's definition when X is compact metric,
If each homotopy group is given the discrete topology, the shape groups acquire an interesting inverse limit topology.
Theorem, Let (X,xo) be a connected pointed movable compactum, There is a pointed CW complex (Q,qo) and a
very weak equivalence f: é(Q,qo) - é(X, xo). Moreover f can be chosen to be a weak equivalence if and only if the

shape groups of (X, xO) are discrete in the inverse limit topology. (Examples are given,) (Received April 13, 1973,)

*73T-G86., TEODOR PRZYMUSINSKI, Institute of Mathematical Sciences, Sniadeckich 8, Warsaw, Poland and
FRANKLIN D, TALL, University of Toronto, Toronto 181, Ontario, Canada, The undecidability of the
existence of a nonseparable normal Moore space satisfying the countable chain condition,

R
Theorem, Martin's axiom plus 2 0 > Rl implies the existence of a nonseparable normal metacompact
Moore space satisfying the countable chain condition, Corollary. The assertion that normal Moore spaces satisfying
the countable chain condition are separable is consistent with and independent of the usual axioms of set theory,

including the axiom of choice, (Received April 17, 1973,)

*73T-G87. NANCY M. WARREN, Metropolitan State College, Denver, Colorado 80204, Normality problems under
perfect mappings. Preliminary report.

The following results are proven in this paper. There is a normal space X whose associated extremally
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disconnected space EX is not normal, There exists a nonnormal space X whose image Y under a perfect mapping
is normal, This result extends to the following result on products. Let I be the unit interval; then there exist spaces
X and Y, where Y is the image of X under a perfect mapping, IX Y is normal, but I X X is not normal, (Received

April 20, 1973.)

*73T-G88, IVAN L. REILLY and BRUCE HUTTON, University of Auckland, Auckland, New Zealand, Compactness
and finiteness in topological spaces.

This paper considers a class of topological spaces, the icn (infinite complement neighbourhood) spaces,
defined as follows: (X,J) is icn if for each point p in X and for each infinite subset A of X there is an open set
G containing p such that A - G is infinite, In particular, the relationship between icn spaces and the cf spaces (in
which compactness and finiteness are equivalent) of Levine is discussed., Theorem 1, Every cf space is icn,
Theorem 2. In the first countable space (X,J) the following are equivalent: (a) (X,7) is cf, (b) (X,7) is icn,
(c) Every subset of X is free of w accumulation points. (d) X is free of w accumulation points, (e) Each point of
X is contained in some finite open set, Corollary. Any first countable cf space is a quasi-ordered space. (Received

April 23, 1973,)

*73T-G89, LOUIE M, MAHONY, P, ROY and JOHN J, WALSH, State University of New York, Binghamton, New
York 13901, Plumbing 3-manifolds along trees. Preliminary report,

The quadratic form given by q(x) = 8Xi + lex2 + Z)is=22x? + Z)Z=22xixi 41 has the properties that it is of
type II, its rank and index are both 8, the determinant of the associated matrix is 1, and therefore, is integrally
equivalent to the matrix of Milnor, The tree associated with q(x) is however, a straight line tree, whereas the
matrix of Milnor has a branch, Proposition 1, If M3 is boundary of the 4-dimensional manifold obtained by plumbing
according to the tree of q(x), then the fundamental group of M3 is a perfect infinite group on two generators x,y with

11

relations x29 = (x7y)3 =y . Remark, There are only three other trees with eight nodes which can satisfy the

conditions above, (Received April 23, 1973,)

73T-G90., WITHDRAWN.

*73T-G91, ROBERT A, HERRMANN, U, S, Naval Academy, Annapolis, Maryland 21401, Nonstandard topological
extensions, II,

We continue our study of nonstandard extensions, (See Abstract 73T-G41, these cMotiea) 20(1973), A-292,)
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In what follows, (X,T) will be a noncompact completely regular (not necessarily Tl) space, Theorem 1, Each
normal base B for (X,T) determines nonstandard normal compactifications H(X,B) and w(X, B) such that X c w(X, B)
c HX,B)c )E. Theorem 2, If (X,T) is T1 and B a normal base, then the nonstandard extension w(X, B) is
homeomorphic to the T2 Wallman compactification of X in the sense of Frink, Theorem 3, If L is a subspace where
wX,B)c Lc HX, B) and wX, B) # L, then L is a nonstandard nor:l—T1 normal compactification of X, Theorem 4,
Assume (X,T) is Tl and B is a normal base, Then B determines infinitely many distinct homeomorphic T2
Wallman compactifications of X (i.e. {W(X,B)hlh € 5(B)}), as well as infinitely many distinct nm:l—T1 normal

compactifications, Theorem 5. Assume (X,T) is T1 and that B,C are normal bases where B< C, Then w(X,B) ¥

w(X, C) iff for each h € S(C) we have that w(X, B)11 =w(X, C)h as spaces, (Received April 23, 1973.)

73T-G92, JOE A, GUTHRIE, University of Pittsburgh, Pittsburgh, Pennsylvania 15213. Ascoli theorems and the
pseudocharacter of mapping spaces, Preliminary report,

Spaces are Hausdorff, maps are continuous, and @ and B represent infinite cardinals, Let {(X) represent
the pseudocharacter of the space X and 6 (X) the density, Let Oa (X,Y) represent the space of maps from X to Y
with a set-open topology finer than the topology of pointwise convergence, in which for each subbasic open set (A, U),
8(A)So. Let C(X,Y) denote the space of maps with the compact-open topology, Theorem, ¥(Y)=y(C o X,Y) =
¥(Y)6(X). Theorem, Let X be completely regular and let Y containanondegenerate path, Then (1) if H(C a(X,Y))E B,
then 8(X) = aff, and (2) Y(C a(X, Y)) = a(Y) if and only if 6(X) = a§)(Y). Theorem, Let X be a separable sequential
space and Y a regular space (uniform space) such that Y(Y) = RO' Then ¥ C(X,Y) is compact if and only if (a) & is
closed, (b) cl{f(x)| f €3} is compact for every x € X, and (¢) ¥ is evenly continuous (equicontinuous) on each

convergent sequence in X, (Received April 23, 1973,)

The April Meeting in Evanston, Illinois
April 27—28, 1973

*704-B36, CHAO-PING CHANG, Davis Hall, 1164 East 58th Street, Chicago, Illinois 60637 and University of Auckland,

Auckland, Private Bag, New Zealand, A stronger form of the fundamental theorem of calculus for
complex line integrals,

In the present paper, the author proves a stronger form of the fundamental theorem of calculus for
complex line integrals, Let y:[a,b] - ¢ be a rectifiable curve on the complex plane ¢ and let |'y| be the range of vy,
i.e., the set of all points on € traced by v, The author proves that if f is a complex-valued function defined and
continuous on |‘y|, and if there exists a complex-valued function F defined on the set i'yl, such that for every point
z, € I‘y|, lim(F(z) - F(zo))/(z -2y = f(zo) as 2~z through values of z confined to l'y|, then ny(z) dz = F(y(b)) -
F(y(a)). This is stronger than the existing version of the theorem, in which one has to assume that F is defined in
some open set D containing the set |‘y|, F has continuous complex derivative at all points of D and F'(zo) = f(zo)
for all points zy € |'y| The author also proves a stronger version of the theorem of change of variables for complex
line integrals, The method of proof by the author is by way of complex Riemann-Stieltjes integrals, (Received

March 6, 1973.,)

704-C2, EDWARD W. NG, Jet Propulsion Laboratory, California Institute of Technology, Pasadena, California
91103. Recent progress in the computerization of closed form integration. Preliminary report.

In recent years mathematical results by Risch [Trans. Amer. Math. Soc. 13(1969), 167-189, Bull. Amer. Math,

Soc. 76(1970, 605-6081 and computational implementation by Moses [Comm. ACM 8(1971), 548-560] have opened new
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vistas toward automation of analytic integration. In this presentation we first give a brief description of Risch's
algorithm for the integration in terms of elementary functions. We then examine Moses' proposed ideas of field-
extension operators [Comm. ACM 15(1972), 550-556] and describe some of our current attempts in the application of
such algorithmic approaches to include special functions. (Received May 4, 1973.) (Author introduced by Professor
Richard A. Askey.)

The June Meeting in Bellingham, Washington
June 16, 1973

Algebra & Theory of Numbers

Invited addresses are indicated by e

*705-A1, BRANKO GRﬁNBAUM, University of Washington, Seattle, Washington 98195, Vertices missed by longest
paths or circuits.

Let G denote a graph with v(G) vertices, and let ¢(G) and p(G) denote the maximal numbers of vertices

contained in any simple circuit or path in G, We denote by c(j,k) [p(j,k)] the greatest lower bounds of v(G) where G
is a k-connected graph such that for every choice of j vertices of G there exists in G a simple circuit [path] with
¢(G) [p(G)] vertices that misses the j chosen vertices., Analogously defined numbers with G restricted to planar
graphs are denoted by eo(j,k) and po(j,k). Extending various known results (see, for example, T. Zamfirescu,

J. Combinatorial Theory 13(1972), 116-121) we prove: 00(1,3) =124, p0(1,3) =484, c(2,3) =90 and p(2,3) =324,

(Received April 27, 1973.)

705-A2, J. STEPHEN MONTAGUE, University of Tennessee, Knoxville, Tennessee 37916, The nonexistence
of certain rank 5 permutation groups. Preliminary report,

Several of the sporadic simple groups discovered in the past several years have arisen as transitive
extensions of small rank of known groups, In Math, Z, 86(1964), 145-156, D, G. Higman has developed the techniques
for investigating possible rank 3 extensions, InJ, Algebra 14(1970), 506-522 and the present report, the author
develops similar techniques for higher rank extensions and applies them to rank 5 groups having two doubly transitive
constituents of different degrees., Theorem 1, Let G be a rank 5 group with subdegrees do =1, dl’ d2’ d3, d 40
with d1 and d2 > d1 corresponding to doubly transitive constituents, Then by a classical theorem of W. A, Manning
either (i) d3 = dl(d1 - 1)/1’/1 and d4 = dz(d2 - 1)/4,, or (ii) d3 = dl(d1 - 1)/,0,1 = dz(d2 - 1)/1?,2, where in either case li

1—1 or d3+d4=d1d2.

Similar conditions can be obtained for case (ii), but they are much less compact, Theorem 2, (a) There do not exist

is an integer less than di -1, In case (i), either d2 = dlzz +1 and 1+ 1,11’,2 divides d

groups G as in Theorem 1 with d1 and d2 being respectively 5 and 6, 7 and 8, 7 and 15, 8 and 15, or 22 and 56,

n~-1_n

(b) If rank 5 extensions of Sp, (2) with d, = 2n—1(2n -1) and d, =2" (2" + 1) exist, they must come from case (ii)
2n 2

1
of Theorem 1, (Received May 3, 1973.)

Analysis

*705-B1, RICHARD C, GILBERT, California State University, Fullerton, California 92634, The deficiency index of
an ordinary differential operator,

Let L be a formally selfadjoint linear ordinary differential operator defined on [a, ), The dimensions n

and n_; of the spaces of solutions of Ly = #iy in L2 [a,00) are called the deficiency numbers of L, and the pair (ni’n-i)

1

is called the deficiency index, The deficiency index is studied for the cases that the coefficients of L are constant,
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arbitrary, bounded, real, or pure imaginary, For a first order operator it is shown that the deficiency index is (1,1),
(0,1) or (1,0), For the case Ly = -iy(s) + qy, where |q(x)|- o, it is shown that the deficiency index is (1,2) or (2,2),
In this last case it is shown that the equation Ly = +iTy, T # 0, has 3 linearly independent solutions of the form

¥g =P MIL+ o)) exp‘r::ows(g) dt, s =1,2,3, where p) = /3@t - 1 /a3, Wg(K) = @ P(X), w;,w,,w, are the

cube roots of -i, The square integrability of these solutions is then studied, (Received April 5, 1973,)

*705-B2, BANSHI D, MALVIYA, North Texas State University, Denton, Texas 76203, Finite dimensionality and
duality of B*-algebras,

For the notations and terminology used in this abstract, a reference is made to Rickart's book on Banach

algebras, We prove the following theorems: Theorem 1, A weakly completely continuous B*-algebra with an identity
is finite dimensional, Corollary 2, A reflexive weakly completely continuous B*-algebra is finite dimensional,
Theorem 3, Let A be a B*-algebra, Then the following statements are equivalent: (1) A is a dual algebra; (2) for
every maximal modular left ideal M of A there exists a right identity modulo M that is weakly completely continuous,
Theorems 1 and 3 were obtained earlier by B, J. Tomiuk [Glasgow Math, J, 13(1972), 56-60] using complicated

methods, We give the proof of these theorems based on well-known results and techniques, (Received April 20, 1973,)

*705-B3, KALMAN G, BRAUNER, JR,, University of Maryland, College Park, Maryland 20742, Duals of Fréchet
spaces and a generalization of the Banach-Dieudonné theorem, Preliminary report,

The purpose of this paper is to explore a class of locally convex spaces that can be characterized by the
fact that they are duals of Fréchet spaces with the topology of precompact convergence, I call these spaces dF spaces,
since the category of such spaces is equivalent to the dual category of the category of Fréchet spaces, In §1, dF
spaces are shown to be k-spaces, Krein-Smulian spaces, and semi-Montel spaces; and they are shown to remain stable
under the taking of closed subspaces, separated quotients, and countable direct sums, In §2, spaces of continuous
linear maps from Fréchet spaces to dF spaces and from dF spaces to Fréchet spaces play the central role, With the
topology of precompact convergence, it is shown that a set of continuous linear maps is precompact if the operators in
the set are "uniformly compact", In addition, a generalization of the Banach-Dieudonné theorem is proved where,
rather than the scalars, the codomain space is allowed to be any dF space, Thus if E is metrizable and F is dF,
then the topology of precompact convergence is the finest topology that gives to equicontinuous, pointwise precompact

subsets of L(E,F) the same relative topology as the topology of pointwise convergence, (Received April 27, 1973,)

*705-B4, ROBERT M, KAUFFMAN, Western Washington State College, Bellingham, Washington 98225, Two types
of hyperinvariant subspaces.,

Let A be a bounded operator in a Banach space B, Suppose that A has the single valued extension property,
Given a closed set F in the complexes, define o A(F) to be the set of all x in B such that there is an analytic function
x(\) from the complement of F to B with (A - ADx(\) =x. A is said to have property Q if ¢ A(F) is a closed subset
of B for every F. Let A be, again, a bounded operator in a Banach space B. Given a real number b, define S A(b)
to be the set of all x in B such that exp(-ct)exp(At)x is a bounded function from the nonnegative reals to B for all
c>b, A is said to have property P if S A(b) is a closed subspace of B for all b, These two properties are discussed

in this paper, (Received April 30, 1973,)
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*705-B5, HASKELL P, ROSENTHAL, University of California, Berkeley, California 94720, The Banachspaces C(K)
and IP().

° Besides their natural intrinsic interest, C(K)- and Lp(u)-spaces play a central role in the theory of

general Banach spaces, For example, one of the earliest results is that every separable Banach space is isometric
both to a subspace of C[0,1] and a quotient space of L1 [0,1]. On the other hand, a striking result of Grothendieck
asserts that if a Banach space is both isomorphic (linearly homeomorphic) to a quotient space of C[0,1] and a subspace
of L1[0,1], then this space is isomorphic to a Hilbert space. It is moreover an open question if every infinite~
dimensional Banach space contains a subspace isomorphic to ¢y or to 4P for some 1= p <. Recent results suggest
that the answer to this question may be affirmative, This talk will deal mainly with isomorphism problems concerning
the separable C(K)- and Lp-spaces. The central problems are to characterize the complemented subspaces of these
spaces, and to determine properties of their subspaces and quotient spaces, Although complete solutions to these
problems may be unattainable, remarkable progress has recently been made concerning them, Some of this progress,
as well as the main research techniques involved in it, will be surveyed., The rich interconnections between this field
and others, such as probability theory and harmonic analysis, will also be discussed. Particular attention will be
devoted to applications of stable random variables and recent discoveries connecting the theory of Ap sets with the

theory of reflexive subspaces of L1[0, 1]. (Received May 2, 1973,)

705-B6, BURTON RODIN, University of California, San Diego, La Jolla, California 92037, The method of extremal
length.

° The concept of extremal length is an outgrowth of the length-area estimates used in classical complex

analysis, In its modern form it provides a convenient tool which has proved useful in a wide variety of areas. This

talk will survey the fundamental results and some recent applications, (Received May 3, 1973,)

*705-B7, SADANAND VERMA, University of Nevada, Las Vegas, Nevada 89154, On a particular solution of certain
differential equations via linear mapping of finite dimensional vector spaces. Preliminary report,

A commonly used method in obtaining a particular solution yp of a class of ordinary nonhomogeneous linear
differential equations L(y) = f(x) is "the annihilator method," also known as the method of undetermined coefficients or
the method of judicious guessing. All books on the subject illustrate the applicability of the method by working out
exercises rather than giving a general proof of the fact that the method must work out if f(x) belongs to a certain class
of functions, The purpose of this paper is twofold: (1) To give a general proof of ""the annihilator method" by making
use of the theory of linear mappings of finite dimensional vector spaces after suitably restricting the domain V and
carefully selecting the range W of the linear operator L associated with the given differential equation, (2) To
simplify the method of construction of a particular solution yp. In fact, it turns out that yp is the product of the inverse
of the matrix associated with the linear transformation L cut down to V and the vector f(x), where f(x) is regarded as

a column vector in the range of L/D with regard to a suitable basis, (Received May 3, 1973.)

*705-B8. BADRI N, SAHNEY and D. S. GOEL, University of Calgary, Calgary, Alberta T2N 1N4, Canada. On the
degree of approximation of continuous functions. Preliminary report.

The degree of approximation of a periodic function f with period 27 and belonging to the class Lip « is
N n 1+o . .
givenby (¥) max, §x§2,,Tlf(x) -Tn(x)l =0((1/ Pn)Z)k=1 P /k%) where T, (x) are (N,p ) means of its Fourier series,
and the sequence {pn} is positive and nonincreasing, such that P, =Py + Py teeotpy = as n - . Corollary 1. If
f(x) is the same as above, then the degree of approximation of (C,6) means of its Fourier series for 0 <o <0 = 1 is

of the order n-G. Corollary 2. For 0 < a = § = 1, the degree is of the order n_alog n. (Received May 3, 1973.)



Applied Mathematics

*705-C1l. FREDERICK N. SPRINGSTEEL, University of Montana, Missoula, Montana 59801. Classes of sentences
recognizable in (exponentially) less space than their length, viewed algebraically as abstract families of

languages (AFLs). Preliminary report.

The languages (sets of sentences) mentioned above have been characterized by Chomsky's formal models

(called context-sensitive grammars) for natural and programming languages. As such they share many common
algebraic properties which have come to be accepted as the definition of an AFL (see '"Studies in abstract families of
languages," Mem. Amer. Math. Soc., no. 87, 1969). Here several of these classes of languages—especially those
recognizable in exponentially less space than sentence length (denoted by n)—are shown to have interesting properties
in addition to those of AFLs and pre-AFLs. Focus is on the open problem of determinism vs. nondeterminism and
especially on whether [log n]2 is required for recognition of (a simpler model) context-free (or ALGOL-like) (CF)
languages. Some typical theorems, where one identifies the special class mentioned above as the [log n} tape
complexity class, are: Theorem. The [log n] class enjoys all the defining properties of a ""pre-AFL" but is not a
full AFL (closed under arbitrary homomorphisms). Theorem. If the [log n] class is an AFL, then it contains all CF
languages. (Notice that if the hypothesis here is true, the conjecture that [log n]2 is required is false.) (Received
May 3, 1973.)

Geometry

*705-D1, RICHARD R. JOSS, University of Washington, Seattle, Washington 98195. On Wiener's shortest-line
conjecture.

Norbert Wiener proved that the curve of least length dividing an area in a given ratio will consist of one or

more arcs of circles (Proc. Cambridge Philos. Soc. 18(1914), 56-58). The present paper proves Wiener's final
conjecture: "It is almost self-evident that the shortest line to divide a convex area in a given ratio is a single arc of a

circle, but this I have not been able to prove.' (Received April 30, 1973.)

Logic and Foundations

705-E1. STEVEN R. GIVANT, University of California, Berkeley, California 94720, A representation theorem for
quasi-varieties categorical in power.

For q.v. (quasi-variety) or v. (variety) K, {§ wK denotes the K-free algebra on w generators, Koo the
class of infinite % € K, and Th(K) the first-order theory of K. Given a set A, define cﬁ, a unary, and dnA an n-ary
operation on "A: cﬁ((xl, vee ,xn)) = (x2, er ,xn,xl); dﬁ((xl, e ’xl,n)’ ey (xn’ e 'xn,n)) =(x1, I ’Xn,n>' Set
K, = {® Hy M EKAD = My, dnA,cﬁ))l. Theorem 1. If aq.v./v. K is categorical in some power = Ing\ and ThK )
has a strongly minimal formula, then there is a q.v./v. L, all of whose nontrivial members are L-free, and an
integer n = 1 so that K is polynomially equivalent to Ln' Q.v./v. with all nontrivial members free have been
described by the author, Abstract 72T-E112, these cMNoties) 19(1972), A-767. K' trivially extends K if Th(K') extends
Th(K) in a language with at most one new individual constant, and every U € K is the reduct of a B €K',

Theorem 2. If q.v./v. K is categorical in some power % 2 l{g wKI there is a % -categorical q.v./v. K' trivially
extending K and Th(K:_D) has a strongly minimal formula. If Th(K) has a constant term, we may take K' =K.
Corollary. For K as in Theorem 2 with Is le > w, Koo has a prime model and every ¥ € Koo has a minimal prime
extension. Theorem 3. If q.v. K with IS wK\ = w is not w-categorical, but § wK is the only countable member not

finitely generated, then K is wl—categorical. (Received April 23, 1973.)
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705-E2. DON L. PIGOZZI, Iowa State University, Ames, Iowa 50010. On the decision problem for equational
theories of quasi-groups. Preliminary report.

For notation and terminology see [Abstract 72T-E108, these NoticesD 19 (1972), A-766]. Thus the notions

of an (equational) theory and of an equation generating a theory are assumed understood. By a theory of quasi-groups

we mean any theory with binary operation symbols «, /, \ which contains the following equations: x«(X\y) =y,

AN\EXey) =y, &/y)*y=X, (x*y)/y =x. Theorem 1. For any Turing degree 6 there exists an equation ¢ =T with
operation symbols +, /,\ such that ¢ = 7 generates a theory of quasi-groups of T-degree 6. Theorem 2. Let E be
the set of all equations in the operation symbols «,/ ,\ which individually generate a decidable theory of quasi-groups.
Then E is a maximal 23—set in the Kleene-Mostowski hierarchy. The proofs are based in part on a proof that there
exists a uniform way of interpreting an arbitrary equational theory 6 in a theory 6' of quasi-groups of the same
T-degree. The results of both Theorems 1 and 2 can be extended to various nonassociative theories. (Received

May 3, 1973.)

Statistics and Probability

*705-F1, ALBERT W. MARSHALL, University of Rochester, Rochester, New York 14627 and INGRAM OLKIN,
Stanford University, Stanford, California 94305. Majorization in multivariate distributions.

A real function ¢ of n real variables is called Schur-concave if ¢(x) 2 ¢(y) whenever x <y in the partial
ordering that Hardy, Littlewood and P61ya call '"majorization." It is shown that if ¢o and f are Schur-concave, then
under appropriate integrability conditions, j'(p(x-e)f(x) dx is a Schur-concave function of 8. As consequences, various

inequalities for multivariate distributions are obtained. (Received May 1, 1973.)

Topology

*705-Gl. JAMES V. WHITTAKER, University of British Columbia, Vancouver 8, British Columbia, Canada. On
normal subgroups of differentiable homeomorphisms.

Let X be the line and En(X) the family of all homeomorphisms from X onto X that have at each point of
X a local polynomial approximation of degree n. Then En(X) is a group under composition, and its normal subgroups
are studied in this paper. The minimal normal subgroup of En(X) is shown to be the family SEn(X) of all those
members with compact support, and SEn(X) turns out to be a simple group. The commutator subgroup of En(X) is
shown to be the family E;(X) of all monotone increasing members., The results are just like those in the topological

case. (Received April 17, 1973.)

*705-G2. ULRICH KOSCHORKE, Rutgers University, New Brunswick, New Jersey 08903. Two-plane fields and
bordism.,

Let Q n(2) (resp. Qgr(Z)) be the bordism group of oriented, smooth n-manifolds with arbitrary (resp.
oriented) 2-plane fields, and let mn(2) and i)’tzr(Z) be the corresponding bordism groups based on unoriented manifolds.
The natural forgetful maps f from these groups into the corresponding bordism groups of BO(2) (resp. BSO(2)) fit
into long exact sequences with third term 0, Zz or Zz @ ZZ, depending on n and the orientation conditions. Here a
bordism class [M, £] of B(S)e (2) (where £ is a 2~plane-bundle over the n-manifold M) gets mapped into a linear
combination of the Whitney numbers W(M)w(g)—l[M] and (wl(M) +w1(§))w(M)w(5)-1[M]. This leads to the determination
of the groups nn(z), Qgr(Z), etc., e.g., f is injective in all four cases except that the kernel of f in mgra) is Zz for
even n. All this can be applied to foliations, e.g., every element in mgr(z) can be represented by a plane field which
is transversal to a foliation. Also, every oriented manifold M (n#5) is orientedly bordant to one with a 2-codimen-

sional foliation ¥. The normal bundle of ¥ can be orientable iff M™ has even Euler number. (Received May 3, 1973.)
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SITUATIONS WANTED

Unemployed mathematicians, or those under notice of involuntary unemployment, are
allowed two free advertisements during the calendar year; retired mathematicians, one
advertisement. The service is not available to professionals in other disciplines, nor to
graduate students seeking their first postdoctoral positions; however, veterans recently
released from service will qualify. Applicants must provide (1) name of institution where
last employed; (2) date of termination of service; (3) highest degree; (4) field. Applications
from nonmembers must carry the signature of a member. Free advertisements may not
exceed fifty words (not more than six 65-space lines), including address of advertiser;
excess words are charged at the rate of $0.15 per word (minimum charge $1). Anonymous
listings are carried for an additional fee of $5; correspondence for such applicants will be
forwarded to them. Employed members of the Society may advertise at the rate of $0.15
per word; nonmembers, currently employed, will be charged $0.50 per word (minimum
charge $15). Deadline for receipt of advertisements is the same as that for abstracts;
date appears on the inside front cover of each issue of the tices) . Application forms
may be obtained from, and all correspondence should be directed to, the Editorial Depart-
ment, American Mathematical Society, P. O. Box 6248, Providence, Rhode Island 02904.

Correspondence to applicants listed anonymously should be directed to the Editorial
Department; the code which is printed at the end of the listing should appear on an inside
envelope in order that correspondence can be forwarded.

MATHEMATICS PROFESSOR, TEACHING AND RE-

SEARCH. Age 31, Ph D, 1972, Several published articles.

Interest: Numerical Analysis, Statistics and Operations
Research, Several years experience in teaching; one year
in a Canadian University, Available Sept, 1973. B. Datta,
Mathematics Department, University of Ottawa, Ottawa,
Canada,

MATHEMATICS INSTRUCTOR. M. A, 1970, Major: Mathe~
matics, Minor: Statistics, Age 27, Married, Four years
college and university teaching experience, Computer
programming experience, References and résumé avail-
able upon request, Available June 1973, Paul W, Guy,

740 Santa Barbara, Pasadena, California 91106, 213~
795-1651,

MATHEMATICS TEACHING OR ADMINISTRATION. Ph, D,
1962, Age 36, Differential Equations, Eleven years teach-
ing experience, three as department chairman, Primary
interest: teaching in small, liberal innovative college
where individuals have chance to develop. Available Fall
1973, Vita and references on request, John G, Moore,
1116 Cherokee St., Orangeburg, South Carolina 29115,

MATHEMATICS PROFESSOR, TEACHING AND RE-
SEARCH, University of London Ph, D, 1965, Seven pub-
lished papers, two submitted, Many years of college and
university teaching, including three years in America,
Wide range of undergraduate and graduate courses, in-
cluding Elementary Statistics and Operations Research,
S. Mukhoti, F-1919-10, University Drive, Cedar Falls,
Iowa 50613,

MATHEMATICS PROFESSOR. Age 28. Ph.D, 1972, Uni-
versity of Georgia under J, G. Horne, Topological Al-
gebra and Semigroups, One article accepted for publica-
tion and one submitted One year teaching experience,
References and resumé on request, Available August
1973, W, Sheffield Owen, Department of Mathematics,
Auburn University, Auburn, Alabama 36830.

MATHEMATICS INSTRUCTOR. Age 28, Ph, D, Yale 1970.
Instructor at Yale, 1 yr,, MIT 2 yrs. Published research,
representation of L1e groups Co-author of 2 freshmen
texts, Dedicated teacher, Résumé and references on re-
quest, Leonard Richardson, 17 Short St,, Brookline,
Massachusetts 02146,

MATHEMATICS PROFESSOR. Ph.D. 1968, Age 30. Spe-
ciality: Analysis, Five years teaching experience as an
assistant professor in graduate and undergraduate
courses, Three publications, Available summer 1973,
Résumé and references on request. Leonard Sternbach,
Department of Mathematics, University of South Carolina,
Columbia, South Carolina 29208,

MATHEMATICIAN, TEACHING AND RESEARCH. Purdue
Ph,D. 1965, Age 32. Specialties: Real Analysis, General
Topology. One article published; in past year, two ac-
cepted for publication, two more submitted, Seven years
teaching experience, Any teaching rank with opportunity
to continue research, Available immediately. Reference
and résumé upon request, H, E, White, Jr., 251 N.
Blackburn Road, Athens, Ohio 45701,

ANONYMOUS

RESEARCH MATHEMATICIAN, Ph,D. 1962, Age 36.
Speciality: Algebra, Number Theory. Four published
articles, Over ten years experience in teaching and aca-~
demic research in Britain, Germany and U, S, Any re-
gion, Available September 1973, SW17

MATHEMATICS PROFESSOR, TEACHING OR TEACHING
AND RESEARCH, Ph,D. 1963, Age 39, Specialties: Al-
gebraic Topology, General Topology, Analysis, Applied
Mathematics, Publications, Post-doctoral research,
graduate and undergraduate teaching experience in U. S.,
Canada and abroad, Qualified to teach core courses in
pure, applied and engineering mathematics. Employed.
U.S. preferred, Vita and references upon request. SW18
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THE MAJOR

ND MINO
PROBLEM - SOLVERS

FROM

CALCULUS/ANALYTIC GEOMETRY/
ELEMENTARY FUNCTIONS

by Merrill Shanks and Robert Gambill,
Purdue University

With the inclusion of a separate precalculus sec-
tion, this well-written text readily adapts itself to
the varying mathematical backgrounds of the class-
room, providing assistance to the insufficiently
prepared student, yet permitting the more sophis-
ticated to commence the calculus sequence. The
subject matter, such as analytic geometry and
three-dimensional vectors, is presented directly
preceeding its application in the subsequent chap-
ter, multivariate calculus. Some of the topics cov-
ered include algebraic, exponential, logarithmic
and trigonometric functions, plane and three-
dimensional vectors, the derivative and its appli-
cations, technique of differentiation, the definite
integral, and technique and application of integra-
tion, followed by figures, formulas, and numerical
and integral tables in two appendices. The prob-
lem-oriented, minimum theory approach of this
text, combined with an abundance of varying dif-
ficult exercises, and clear, yet brief exposition,
distinguish this book from others in its field.

AVAILABLE NOW/768 pages/$14.50
Instructor’s and Solutions Manual also available

FOUNDATIONS OF ANALYSIS IN THE
COMPLEX PLANE

by Thomas A. McCullough, California State
University, and Keith Phillips, New Mexico State
University

An elementary presentation of complex analysis
with emphasis on the mastery of fundamentals,
this text provides a solid foundation in the major
features of the subject. Designed to accommodate
both mathematics majors and students in science
and engineering, the book features a simple organ-
ization and an elementary writing style. Early treat-
ment of power series requires the smallest possible
conceptual jump for the student from elementary
real analysis. Complete discussion of the index of
a closed path enables the student to better dis-
tinguish difficult topological problems from ele-
mentary aspects of complex analysis. Over 300
exercises are divided into two types: one to help
students check and enhance their understanding
at a surface level, and the other to provide a
challenge and/or present application or related
concepts.

AVAILABLE NOW/320 pages/$13.50

LINEAR ALGEBRA WITH DIFFERENTIAL
EQUATIONS

by Donald L. Bentley and Kenneth Cooke,
Pomona College

This thorough text, in combining typical linear
algebra material with differential equations, pro-
vides motivation in an integrated course, and
counterbalances the inherent abstractness of the
subject by including differential equations as an
area of application. The text begins with an excel-
lent introduction to first order differential equa-
tions. The chapters on linear algebra are written
in the “theorem-proof” style, with each step in the
development small and with all details included.
The advantage in combining linear algebra and
ordinary differential equations is that linear sys-
tems of ordinary differential equations provide an
important simple application of eigenvalue theory
and matrix notation. Additionally, linear differential
equations can be interpreted as linear transforma-
tions on an appropriate vector space.

August, 1973/640 pages/$14.50 (tent.)

For additional information or examination copies, address your
requests to: Kaye A. Widmayer, Advertising Editor,

HOLT, RINEHART AND WINSTON, INC.

383 Madison Avenue, New York, New York 10017




COMMUNICATIONS
IN
ALGEBRA

Executive Editor:

EARL J. TAFT

Rutgers—The State University,
New Brunswick, New Jersey

6 issues per volume

_announcing anew MARCEL DEKKER journal_
—late in 1973

This new journal will present complete, full-
length papers on the various aspects of algebra.
Articles will reflect significant advances in areas
of current algebraic interest and activity. The
Editorial Board consists of internationally known
experts in the field. Communications in Algebra
is a rapid means of dissemination of new ideas
in- this field, and is now accepting papers for
publication consideration.

Editorial Board: S. Amitsur; M. Artin; M. Aus-
lander; H. Bass; G. Baumslag; D. Buchsbaum;
S. Chase; J. Dieudonné; P. Fong; A. Frohlich;
E. Gentile; S. Gersten; S. Goldie; D. Gold-
schmidt; D. Gorenstein; R. Hartshorne; J. Hum-
phreys; N. Iwahori; J. Jans; G. Janusz; O. Kegel;
M. Koecher; A. Kostrikin; J. Lambeck; R. Larson;
E. Matlis; K. McCrimmon; G. Michler; B. Neu-
mann; M. Osborn; D. Passman; K. Roggenkamp;
C. Sims; L. Small; M. Suzuki; J. Tits; H. Zassen-
haus.

Send for your complimentary copy!

TOPOLOGY: An Outline for a First Course
(Pure and Applied Mathematics Series, Volume 10)

by LEWIS E. WARD, Jr. 1972, 128 pages  $8.50

A self-contained textbook designed for a one-year in-
troductory course in topology. One of the first texts
to emphasize the development of deductive reason-
ing. Includes numerous examples.

CONTENTS: Prerequisites. Topological Spaces. Con-
nected Sets. Compact Sets. Separation Axioms.
Mappings. Product Spaces. Countability Axioms.
Complete Spaces and Perfect Sets. Inverse Limits.
Quotient Spaces. Nets and Compactness. Embedding
and Metrization. Locally Compact Spaces. Continua.
Cutpoints and Arcs. Indecomposable Continua. Lo-
cally Connected Spaces. Arcs and Mapping Theo-
rems. Partially Ordered Spaces. The Brower Fixed-
Point Theorem. Homotopy. The Fundamental Group.

Note: Instructor’s Manual available if desired.

send for your examination copy of these new textbooks...

FUNCTIONAL ANALYSIS: An Introduction
(Pure and Applied Mathematics Series, Volume 15)

by RONALD LARSEN 1973, 528 pages $19.50

CONTENTS: Seminormed and Normed Linear Spaces.
Topological Linear Spaces. Linear Transformations
and Linear Functionals. The Hahn-Banach Theorem:
Analytic Form. The Hahn-Banach Theorem: Geo-
metric Form. The Uniform Boundedness Theorem.
The Open Mapping and Closed Graph Theorems.
Reflexivity. Weak Topologies. The Krein-Smulian and
Eberlein-Smulian Theorems. The Krein-Mil'man Theo-
rem. Fixed Point Theorems. Hilbert Spaces.

MARCEL DEKKER, INC.
95 Madison Avenue, New York, N.Y, 10010

[] Piease send me a complimentary copy of
Communications in Algebra.

Please send me an examination copy of:

[] Topology: An Outline for a First Course
[ Functional Analysis: An Introduction

Name.

Address.

City. State Zip.

JU73-256585
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The Canadian Mathematical Congress
announces the availability of

Proceedings of the Twelfth Biennial Seminar on Time Series, Stochastic
Processes, Convexity, Combinatorics, held at the University of British
Columbia, August 11-27, 1969. Edited by R. Pyke. xiv+304 pages. Cdn.
$15* plus handling charges of $1.00.

Proceedings of the Thirteenth Biennial Seminar on Differential Geometry
and Applications, held at Dalhousie University, August 16-September 3,
1971. Edited by J. R. Vanstone. Vol. I (contains the addresses of the
invited lecturers) 327 pages. Cdn. $10* plus handling charges of 50¢.
Vol. II (contains the addresses given by Seminar participants) 165 pages.
Cdn. $3.50 plus handling charges of 50¢.

Counting Labelled Trees, by J. W. Moon. x+113 pages. Cdn. $5* plus
handling charges of 50¢.

Introduction to Markov Chains, by D. A. Dawson. 103 pages. Cdn. $3
plus handling charges of 50¢.

Jeffery-Williams Lectures (1968-1972). Lectures by I. Kaplansky, R. Pyke,
W. A. J. Luxemburg, W. T. Tuttle, and P. J. Davis. vii+123 pages. Cdn.
S5 plus handling charges of 50¢.

Seminar on Graduate Training of Mathematics Teachers. A bilingual
publication concerned with the training and needs of teachers of mathe-
matics in the schools. Lectures by Z. P. Dienes, A. D. Falkoff and K. E.
Iverson, K. O. May, G. Paquette, George Polya, W. W. Sawyer. v+110
pages. Cdn. $5 plus handling charges of 50¢.

Senior High School Mathematics in Canada. (Publication of the Committee
on Mathematical Education). 106 pages. Cdn. $2.25 plus mailing charge.

Canadian Journal of Mathematics—Journal Canadien de Mathématiques.
Cdn. $18 per volume (6 numbers) or $9 for members of recognized
mathematical societies.

* 209 discount to any member of a recognized mathematical society.

Please remit with order. Send your order to:

Canadian Mathematical Congress
3421 Drummond, Suite 15
Montreal 109, Quebec, Canada
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. a

Elementary Real and Complex
Analysis

Georgi E. Shilov

translated from the Russian and
edited by Richard A. Silverman

Georgi Shilov of Moscow University is one of the
most respected of living mathematicians. It is a
rather uncommon event when a mathematician
as active and as creative as he is prepares a text-
book at a relatively elementary level. This one is
meant to be used by undergraduates, in most
programs in their senior year, and it is written
for science and engineering students as well as
for mathematics majors.

The book fully proves over 340 theorems and
probably includes more examples and applica-
tions than any comparable text. It is organized
into eleven chapters, each of which incorporates
a problem set designed to illustrate, amplify, and
enrich the material covered (selected hints and
answers are given at the end).
$14.95

Ordinary Differential Equations

by V. I. Arnold

translated from the Russian by Richard A.
Silverman

Although there is no lack of other books on this
subject, even with the same title, the appearance
of this new one is fully justified on at least two
grounds: its approach makes full use of modern
mathematical concepts and terminology of con-
siderable sophistication and abstraction, going
well beyond the traditional presentation of the
subject; and, at the same time, the resulting en-
hancement of mathematical abstractness is coun-
terbalanced by a constant appeal to geometrical

\

and physical considerations, presented in the
main text and in numerous problems and exer-
cises.

In terms of mathematical approach, the text is
dominated by two central ideas: the theorem on
rectifiability of a vector field (which is equiva-
lent to the usual theorems on existence, unique-
ness, and differentiability of solutions) and the
theory of one-parameter groups of linear trans-
formations (equivalent to the theory of linear
autonomous systems). The book also develops
whole congeries of fundamental concepts—Ilike
phase space and phase flows, smooth manifolds
and tangent bundles, vector fields and one-para-
meter groups of diffeomorphisms—that remain in
in the shadows in the traditional coordinate-
based approach.

V. |. Arnold, who is Professor of Mathematics
at Moscow University, is regarded as one of the
most brilliant of the younger Russian mathema-
ticians.
$16.50

coming in late 1973:

Finite-Dimensional Linear Analysis:

A Systematic Presentation in Problem Form
by |. M. Glazman and Ju. I. Ljubic
translated from the Russian and edited by
G. P. Barker and G. Kuerti

$16.95 (est.)

The MIT Press

Massachusetts Institute of Technology
Cambridge, Massachusetts 02142
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IMP erative...

..... that you add IMP to your reference library.
The INDEX OF MATHEMATICAL PAPERS is
a publication which appears every six months,
providing readers with 4,000 to 5,000 bibliographic
references per issue. This publication indexes titles
both by author(s) and by subject classification. It
now covers more than half the journals now reviewed
in full by MATHEMATICAL REVIEWS: and
deals with all areas of pure mathematics; topics in
applied mathematics and mathematical physics;
and mathematical applications in other physical,
biological, and social sciences.

American Mathematical Society P. O.Box 6248 Providence, R. . 02904

ISNM

International Series on Numerical and Applied Mathematics

On Approximation Theory

Editors: P. L. Butzer and J. Korevaar Oberwolfach 1963
ISNM vol. 5, Basel 1964, XVI + 261 pp.
Second edition: Basel 1972; cloth sFr. 40.— = ca. $ 13.—. ISBN 3-7643-0189-9

Abstract Spaces and Approximation

Editors: P. L. Butzer and B. Sz.-Nagy Oberwolfach 1968
ISNM vol. 10, Basel 1969, 423 pp.; cloth sFr. 75.— = ca. § 23.—. ISBN 3-7643-0194-5

Linear Operators and Approximation Just published:

Editors: P. L. Butzer, J.-P. Kahane and B. Sz.-Nagy Oberwolfach 1971
ISNM vol. 20, Basel 1972, 506 pp.; cloth sFr. 84.— = ca. $ 33.—. ISBN 3-7643-0590-8

The latter volume is a further one in a series of Oberwolfach pr di initiated by Birkhi in 1963. Once again the
editor’s concept was to present a broad spectrum of latest results in approximation theory, operator theory and related
topics such as linear and nonlinear semi-groups, Riesz spaces, distributions, spectral and ergodic theory, harmonic analysis
as well as ex i of approximation theoretical topics to abstract spaces. Various concrete fields of applications are
idered, ranging from tri tric, algebraic and rational to approximation by spline functions. The lectures, given by
d specialists, are all pr ted in full; some are of survey character. A special section on new and unsolved
problems supplements the text.

In addition to the titles above, many other titles of the series are ilable. All vol are obtainable from your bookstore.

% Birkhﬁuser Birkhiiuser Verlag, Basel (Switzerland)

A-468




~~~CBMS Regional Conference Series .,
in Mathematics

BANACH ALGEBRA TECHNIQUES
IN THE THEORY OF TOEPLITZ OPERATORS
by R.G.Douglas
Number 15
vi + 54 pages; list price $3.80;individual price
$2.85; ISBN 0-8218-1665-1 CODE: CBMS/15
These notes are a corrected version of the
lecture notes which were distributed to partici-
pants at a regional conference held at the
University of Georgia on June 12-16, 1972.
The theme of the lectures was the use of
techniques drawn from the theory of Banach
algebras to study Toeplitz operators. An
attempt was made at unifying diverse results,
and point of view and direction were stressed
rather than completeness. In particular, many
recent results and problems were discussed.

American Mathematical Society
P.O.Box 6248
Providence, R.1.02904

Universiteit
van
Amsterdam

Applications are invited for a [
PROFESSORSHIP in MATHEMATICS.

The preferred field is topology, but

candidates with a somewhat different field ‘
of interest will be considered also. Appli- ‘
cations, accompanied by a curriculum
vitae and a list of publications, should
be sent within a month to ‘

Professor W. T. van Est (
Mathematics Institute, Roetersstraat 15
Amsterdam, Holland

from whom further information may be
obtained.

A-469

UNIVERSITY
OF

MIAMI

invites applications for
Graduate Teaching Assistantships
for fall 1973

Applications will be accepted until
September 1, 1973. Stipends $2700 —
$3150 plus tuition remission.

Professor David Hertzig
University of Miami
P. O. Box 9085
Coral Gables, Florida 33124

;

: :
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MEETING PREREGISTRATION AND ROOM RESERVATION FORMS
University of Montana, Missoula, Montana

Computer Conference Computer Short Course AMS-MAA Summer Meeting
August 13-16, 1973 August 17-18, 1973 August 20-24, 1973

PLEASE COMPLETE THESE FORMS AND RETURN WITH YOUR PAYMENT TO

Mathematics Meetings Housing Bureau
P. O. Box 6887
Providence, Rhode Island 02904

Deadline for receipt of forms below: July 20, 1973, for Computer Conference and Computer Short Course
July 27, 1973, for AMS-MAA Summer Meeting

Motels: Reservations will be confirmed. Rooms will be held until 6:00 p. m. unless a later arrival is specified.
Information on deposit will accompany confirmation. Notify motel directly if cancellation is necessary; deposits
will be refunded only if cancellation is received prior to 6:00 p.m. on specified date of arrival. It would be ad-
vantageous for those participants who prefer motel accommodations to preregister, as the Mathematics Meetings
Housing Bureau is holding blocks of rooms for preregistrants.

Dormitories: Reservations do not require advance deposit. Payment for rooms must be made at time of check-in.
Maid service is available at an extra charge of $2 per day per person. Requests for housing will be acknowledged.
In order to obtain reservations through the Mathematics Meetings Housing Bureau, participants are requested to
preregister for the meeting.

AMS-MAA Summer Meeting Registration Fees: Please note that a separate registration fee is required for each
of the three meetings.

AMS-MAA Summer Meeting

Preregistration At meeting
(deadline July 27)
Member $7 $10
Student or unemployed member 1 1
(see page 112)
Nonmember 12 15

Computer Conference and Computer Short Course Registration Fees: Please note that a separate registration fee
is required for each of the three meetings.

Computer Conference Computer Short Course
Preregistration At meeting Preregistration At meeting
(deadline July 20) (deadline July 20)
All participants $10 $12 $5 $7

Shuttle service: Will be provided during the AMS-MAA Summer Meeting to and from air terminal for $1 per person
for each one-way trip (children under six free).

Make checks payable to AMERICAN MATHEMATICAL SOCIETY
MEETING PREREGISTRATION FORM
MEETING (S) (Please check): AMS-MAA Summer meeting [_]; Computer Conference [_]; Computer Short Course []
NAME (Please print)

(last) (first) (middle)
ADDRESS (to which confirmation will be sent)

(number and street)

(city) (state) (zip code)
Employing institution
Iam a student at or unemployed []
Accompanied by spouse (first name) children (number)
Names of children
Member of AMS [] MAA ] IIME [] (for AMS-MAA Summer Meeting only)
ROOM RESERVATION FORM AMOUNT ENCLOSED
(1 woTeL 03 pommrors Erereistration §
1st choice (no private baths)
2nd choice ____ Single(s) at $4 per day Total $
Reserve single(s) at $ Double(s) at $3 per day Check or money order only
double(s) at $ Maid service required for day (s) at $2 per day per person

twin(s) at$ Days of week service desired

Persons for whom this reservation is made (each participant should complete separate preregistration form):

I will arrive at a.m./p.m., via
(date) (hour) (plane, automobile, bus, other)
I will depart at a.m./p.m., via
(date) (hour) (plane, automobile, bus, other
Check here if you wish shuttle service: no [_J; yes [_J); number of tickets desired

A-470
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GRAPHICAL ENUMERATION
by FRANK HARARY and EDGAR M. PALMER

Here is a definitive treatise on the enumeration
of graphs and related structural configurations.
It covers the his ory of the subject from its
beginning through the most recent develop-
ments, contains an extensive bibliography, and
presents a relatively informal treatment of a
technical topic within combinatorial mathe-
matics. And, it includes -as a special feature—
a new. comprehensive list of unsolved graphical
enumeration problems.

1973, 278 pp., $14.50

INITIAL VALUE METHODS
FOR BOUNDARY VALUE
PROBLEMS

Theory and Application of Invariant Imbedding

by GUNTER H. MEYER

A Volume in the MATHEMATICS IN SCIENCE AND
ENGINEERING Series

This book is directed toward engineers and
scientists faced with the solution of boundary
value problems. It develops the numerical and
analytical solution of boundary value problems
for ordinary differential equations through con-
version into initial value problems. The conver-
sion method is based on an implicit shooting
method and leads to the so-called invariant
imbedding equations. The book treats linear
and nonlinear two-point and multi-point bound-
ary value problems subject to fixed and free
boundary and interface conditions, as well as
linear infinite dimensional boundary value prob-
lems. The book also develops a comprehensive
theory, based on characteristic theory for par-
tial differential equations, that rigorously estab-
lishes the validity of the conversion methods
for large classes of boundary value problems
in finite and infinite dimensional vector spaces.
1973, 236 pp., $14.50

MATHEMATICAL

PROGRAMMING
edited by T.C. HU and STEPHEN M. ROBINSON

This book offers insight into several branches
of mathematical programming which have ad-
vanced rapidly in recent years. It contains
papers covering such areas as: integer pro-
gramming; game theory; large-scale systems;
nonlinear programming; dynamic program-
ming; and combinatorial equivalence. The
papers—all written by authorities from govern-
ment, industry, and various
universities—were pre-
sented at the Advanced
Seminar on Mathematical
Programming held in
Madison. Wisconsin, Sep-
tember 11-13, 1972, under
the auspices of the Mathe-
matics Research Center,
University of Wisconsin,
Madison.

1973, 306 pp., $8.75

o

ACADEMIC

PRESS, INC.

A Subsdrary of harcourt Brace Jovanovich, Publishers
New York and London

111 FIFTH AVENUE, N. Y. 10003

INTRODUCTION TO THE
THEORY OF ENTIRE

FUNCTIONS

by A. S. B. HOLLAND

A Volume in the PURE AND APPLIED MATHEMATICS
Series

This book introduces the reader to the basic
analysis and theorems central to a study of
functions analytic in the entire finite complex
plane, and prepares him for the study of papers
which have expanded the frontiers of the sub-
ject. The book’s uniqueness derives from its
continuity, its amplification of some recondite
theorems, and its grouping of results scattered
throughout a wide spectrum of texts, articles,
and lecture notes. It first investigates ele-
mentary properties of the maximum modulus
and the theorems concerning the nature of
zeros, follows with a study of enumerative
functions, order, and type, and ends with an
introduction to Nevanlinna theory of mero-
morphic functions.

1973, about 175 pp., in preparation

RANDOM DIFFERENTIAL
EQUATIONS IN SCIENCE

AND ENGINEERING

by T. T. SOONG

A Volume in the MATHEMATICS IN SCIENCE AND
ENGINEERING Series

Tentative Contents: Introduction. Probability
and Random Variables: A Review. Stochastic
Processes and Their Classifications. Stochastic
Limits and Calculus in Mean Square. Random
Ordinary Differential Equations. Differential
Equations with Random Initial Conditions. Dif-
ferential Equations with Random Inhomogene-
ous Parts. Differential Equations with Random
Coefficients.

1973, 340 pp., $19.50

TOPOLOGICAL EMBEDDINGS
by T. BENNY RUSHING

A Volume In the PURE AND APPLIED MATHEMATICS
Series .
Although the field of topological embeddings is
now an active, major area of topology, It is
difficult to find a comprehensive, systematic
development of the theory. This book structures
the theory in a way that makes it easily acces-
sible to the student, and brings him to the
frontiers of knowledge in the field. It features:
many references to, and discussions of, related
material; a concise treatment of the rudiments
of piecewise linear topol-
ogy; comprehensive cover-
age of the important topic
of engulfing; and more than
120 drawings which illumi-
nate the proofs and help
the reader to learn to de-
scribe his own ideas pic-
torially.

1973, 328 pp., $18.50

prices subject to change without notice
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Graduate Texts
In Mathematics

Managing Editor: P. R. Halmos

Graduate Texts in Mathe-
matics is intended to bridge
the gap between passive
study and creative under-
standing; it offers introduc-
tions on a suitably advanced
level to areas of current re-
search.

These introductions are
neither complete surveys nor
brief accounts of the latest
results only.

They are textbooks care-
fully designed as teaching
aids; the purpose of the
authors is, in every case, to
highlight the characteristic
features of the theory.

Springer-Verlag
New York

Heidelberg
Berlin

5

S. MacLane

Categories for the Working

Mathematician

The exposition, with its astutely

selected illustrative examples,

its wide-ranging and perceptive

historical notes, and its com-

prehensive bibliography is care-

fully laid out. Such an exposition

can be achieved only by a true

master who, with one glance of

his mind's eye, can see his

entire subject in its every detail.

1972. ix, 262p. Choice
paper $ 9.50
cloth $13.50

9

J. E. Humphreys

Introduction to Lie Algebras

and Representation Theory

This book is designed to intro-

duce the reader to the theory of

semisimple Lie algebras over

an algebraically closed field of

characteristic 0, with emphasis

on representations. The author

attempts with this text to in-

corporate recent improvements

in the classical parts of the

theory, and to provide easier

access to the subject for the

nonspecialist.

1972. xii, 170p. 17 illus. 8 tables
paper $10.80
cloth $14.80

New in 1973

6
D. R. Hughes and F. C. Piper
Projective Planes
A textbook on modern projec-
tive planes, in particular finite or
non-desarguesian, starting from
a minimal knowledge of algebra
and covering all the funda-
mental parts of the subject, as
well as many of its more
advanced developments.
1973. xii, 291p. 11 illus.
paper $13.50
cloth $18.00

7
J. P. Serre
A Course In Arithmetic
This book has three main topics:
the classification of quadratic
forms over the rational and
p-adic fields, existence of primes
in arithmetic progressions, and
modular functions.
1973. x, 115p. 3 illus.
paper $ 7.80
cloth $10.80

8

G. Takeuti and W. M. Zaring
Axiomatic Set Theory

This text deals with three basic
techniques for constructing
models of Zermelo-Fraenkel set
theory: relative constructibility,
Cohen's forcing, and Scott-
Solovay's method of Boolean
valued models. The authors’
main concern is the development
of a unified theory that en-
compasses these techniques in
one comprehensive framework.

1973. viii, 226p. paper $10.80
cloth $14.80
10
M. M. Cohen
A Course in Simple Homotopy
heory

This is a semihistorical and
geometrically, motivated expo-
sition of Whitehead's simple-
homotopy theory. In addition to
a complete treatment of the
classical theory, this volume
also includes recent results such
as the product of sum theorems,
the completely geometric defini-
tion of the Whitehead group of
CW complex, applications to
h-cobordism and the Haupt-
vermutung, observations on the
counting of simple homotopy
types, and the equivalence of
Milnor's definition of torsion
with the classical definition.
1973. xi, 114p. 25 illus.
paper $ 7.50
cloth $11.50

TIME VALUE

AMERICAN MATHEMATICAL SOCIETY

P. O. Box 6248

Providence, Rhode Island 02904

Return Pnctace Cunaranteaad
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