


—
- {ﬁ_
5
<

,y,.M ok

CALENDAR OF AMS MEETINGS

A THIS CALENDAR lists all meetings which have been approved by the Council prior to the date this issue of the NOTICES was \
\P7 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 meet- |
ings to which no numbers have yet been assigned. i

N
)}\f ABSTRACTS OF CONTRIBUTED PAPERS should be submitted on special forms which are available in most departments of
/ \’l/)

mathematics; forms can also be obtained by writing to the headquarters of the Society. Abstracts of papers 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. S

MEETING ABSTRACTS
NUMBER DATE PLACE DEADLINE for ISSUE
764 March 30-April 1, 1979 Honolulu, Hawaii JANUARY 30 February
765 April 19-20, 1979 New York, New York FEBRUARY 27 April
766 April 27-28, 1979 Iowa City, Iowa FEBRUARY 27
767 June 15-16, 1979 Vancouver, Canada . APRIL 24 June
768 August 21-25, 1979 Duluth, Minnesota JUNE 12 August
(83rd Summer Meeting)
November 2-3, 1979 Kent, Ohio
November 16-17, 1979 Riverside, California
January 3-7, 1980 San Antonio, Texas
(86th Annual Meeting)
March 28-29, 1980 Boulder, Colorado
April 25-26, 1980 Davis, California
January 7-11, 1981 San Francisco, California

(87th Annual Meeting)

Aagrams of the meetings will appear in the issues indicated above. [First and second announcements of the meetings will have
" appgared 10 earlier issues. The deadline for abstracts is also the deadline for other information intended for publication in the
same issue: personal items, news items, entries for the Special Meetings Information Center. Deadlines for receipt in Providence
of abstracts of papers presented to the Society for publication by title (rather than for presentation in person at a meeting) are as

follows:
i bk Towms bt
ISSUE DEADLINE
February 1979 JANUARY 23
April 1979 FEBRUARY 20
June 1979 APRIL 17
August 1979 JUNE 5
OTHER EVENTS SPONSORED BY THE SOCIETY )
. ‘WQ/
ANNOUNCEMENT
APPEARED
March 27-30, 1979 Symposium on the Geometry of the Laplace Operator, January 1979
University of Hawaii, Honolulu, Hawaii p. 49
June 19-30, 1979 Seminar/Workshop on Algebraic and Geometric January 1979
Methods in Linear Systems Theory, Harvard p. 52
University, Cambridge, Massachusetts
June 25-July 20, 1979 Summer Research Institute on Finite Group Theory, January 1979

University of California, Santa Cruz, California ' p. 53
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Program for the 85th Annual Meeting

Convention Center, Biloxi, Mississippi, January 24—27, 1979

The eighty-fifth annual meeting of the Amer-
ican Mathematical Society will be held in Biloxi,
Mississippi, from Wednesday, January 24, through
Saturday, January 27, 1979, Sessions will be held
primarily in the Convention Center, although
some will be held in adjacent hotels,

The fifty-second Josiah Willard Gibbs Lec-
ture will be presented at 8:30 p, m. on Wednes-
day, January 24, by MARTIN D, KRUSKAL of the
Department of Astrophysical Sciences at Prince-
ton University. The title of his lecture is '""What
are solitons and inverse scattering anyway, and
why should I care?"

There will be one series of four Colloquium
Lectures presented by PHILLIP A, GRIFFITHS
of Harvard University. The title of his lecture
series is '""Complex analysis and algebraic geom-
etry." The lectures will be given at 1:00 p. m.
daily, Wednesday through Saturday, January 24-27.

The BOcher Memorial Prize and the Leroy
P, Steele Prizes will be awarded at a session at
3:20 p, m, on Thursday, January 25.

By invitation of the Program Committee,
there will be eight invited one~hour addresses as
follows: 9:00 a. m., Wednesday, MICHAEL ARTIN,
Massachusetts Institute of Technology, '"Some
applications of algebraic geometry to ring theory";
10:30 a. m,, Wednesday, JULIUS L, SHANESON,
Rutgers University, '"Manifolds and submanifolds';
3:30 p.m,, Wednesday, JOHN E, FORNAESS,
Princeton University, '"Proper holomorphic map-
pings"; 9:00 a. m. Thursday, CHARLES S. PES-
KIN, Courant Institute of Mathematical Sciences,
New York University, '"The heart valve problem
of cardiac fluid dynamics and its numerical solu-
tion'"; 10:30 a. m., Thursday, JACOB FELDMAN,
University of California, Berkeley, ""Time-change
in flows'; 2:10 p.m., Thursday, ABRAHAM H.
TAUB, University of California, Berkeley, "Space-
times with distribution valued curvature tensors';
2:15 p.m,, Friday, HEINZ-OTTO KREISS, Cali-
fornia Institute of Technology, '"Problems with
different time scales and their numerical solu-
tion'"; and 3:30 p.m,, Friday, BHAMA SRINIVA-
SAN, Clark University, '"Representations of classi-
cal groups."

By invitation of the same committee, there
will be thirteen special sessions of selected
twenty-minute papers. The titles of these special
sessions, and the names of the mathematicians
arranging them, are as follows: Number theory
and its applications, STEFAN BURR; Operator
theory, DOUGLAS N. CLARK; Differential geom-
etry and general relativity, PAUL EHRLICH;
Ordinary differential equations: Oscillations and
asymptotic behavior, JOHN R, GRAEF and A. G.
KARTSATOS; Mathematical psychology, WILLIAM
C. HOFFMAN; Modular and automorphic functions
in a single complex variable, MARVIN KNOPP;
Diffusion reaction systems in biology, SIMON A,
LEVIN; Game theory, WILLIAM LUCAS; Global
differential geometry, RICHARD MILLMAN;
Constructive mathematics, RAY MINES and

FRED RICHMAN; Integral equations with empha-
sis on Fredholm and Hammerstein equations,

M. Z. NASHED; Summability and related topics,
B. E. RHOADES; and Nonacademic mathematical
research, ROBERT J, THOMPSON,

There will be sessions for contributed ten-
minute papers Wednesday morning, Wednesday
afternoon, Thursday morning, Thursday evening,
Friday afternoon, and Saturday afternoon.

Rooms where special sessions and contrib-
uted-paper sessions will be held will be equipped
with an overhead projector and screen. Black-
boards will not be available.

At 4:45 p, m, on Friday, January 26, the
AMS Committee on Science Policy will sponsor
a panel discussion on '""Mathematicians' views of
government support of research. " Richard D.
Anderson will be the moderator, Among the
speakers will be Joseph J. Kohn and Saunders
Mac Lane,

The Society's Committee on Employment
and Educational Policy (CEEP) has scheduled a
meeting of heads of Ph.D.-granting departments
on Wednesday, January 24, from 2:30 p. m.
to 4:30 p.m. The discussion, under the direction
of Lowell J, Paige, University of California,
Berkeley, will be devoted to graduate education
in mathematics. Other members of the panel are
Edwin E, Floyd, University of Virginia; Wendell
H, Fleming, Brown University; and Gail S,
Young, University of Rochester,

CEEP will also present a panel discussion
at 7:00 p, m, on Friday evening, January 26,
entitled '"The mathematician outside the univer-
sity." This panel discussion, which is cospon-
sored by the Mathematical Association of Amer-
ica, will be devoted to career opportunities for
mathematicians outside of academia, with em-
phasis on graduate programs designed to prepare
mathematicians for such work, Attention will be
given to academic preparation for work in indus-
try at both the masters level and the doctorate
level, The program is under the direction of
William E, Boyce and Richard C. DiPrima of
Rensselaer Polytechnic Institute; the panel mem-
bers are Gary McDonald of General Motors Re-
search Laboratories, Edward C. Posner of the
Jet Propulsion Laboratory, California Institute
of Technology, Albert C. Williams of Mobil Re-
search and Development Corporation, and
Norman D, Winarsky of RCA Laboratories.

In addition to these activities, a special ses-
sion on Nonacademic Maihematical Research has
been arranged by Robert J. Thompson at the
suggestion of CEEP, (See list of special sessions
on this page.)

At 11:30 a, m. on Saturday, January 27, the
Society, the Mathematical Association of America,
and the Society for Industrial and Applied Mathe-
matics will cosponsor a progress report by
Edmund G. Lee concerning the work of a
Congressional Fellow,




American Mathematical Society Short Course Series

Game Theory and its Applications
January 22—-23, 1979

The American Mathematical Society will
present a one and one-half day short course en-
titled "Game Theory and its Applications,' on
Monday and Tuesday, January 22 and 23, 1979,
in the Holiday Inn in Biloxi, Mississippi.

This area of applied mathematics is un-
usual in the nature of its main areas of motiva-
tion and use (the behavioral sciences rather than
the physical or engineering sciences), in the
varied flavor of its technical methods (often
lacking the usual dominance of calculus and its
descendants), and in the broad intellectual appeal
of the problems with which it deals, The topic
provides both an attractive addition to the mathe-
matics curriculum, and a vehicle for joint re-
search with scholars studying decision proces-
ses from the viewpoint of other disciplines; the
course is being planned with these attributes ex-
plicitly in mind.

Game theory is a collection of mathemati-
cal models designed to study situations involving
conflict and/or cooperation. It allows for a mul-
tiplicity of decision makers who may have dif-
ferent preferences and objectives. Such models
involve a variety of different solution concepts
concerned with strategic optimization, stability,
bargaining, compromise, equity and coalition
formation, This short course will be primarily
concerned with the n-person theory (n = 3). It
will emphasize the cooperative models, but the
fundamental aspects of the noncooperative ap-
proach will also be covered. The applications
will include auctions, bidding, and market equi-
libria in economics and measurements of power
in political science, as well as some multiper-
son and equity considerations in operations re-
search,

The program is under the direction of
William F. Lucas of the Center for Applied
Mathematics and School of Operations Research
and Industrial Engineering at Cornell University.
The short course was recommended by the So-
ciety's Committee on Employment and Educa-
tional Policy, whose members are Lida K. Bar-
rett, Alan J, Goldman, Arthur P, Mattuck, Hugo
Rossi, Martha K, Smith, and Robert J, Thomp-
son, The short course series is under the direc-

tion of the CEEP Short Course Subcommittee,
whose members are Alan J, Goldman, Ronald L.
Graham, Cathleen S, Morawetz, and Harold M,
Stark.

The program will consist of six seventy-
five minute lectures. Three lectures (one by Wil-
liam F. Iucas, one by Lloyd S. Shapley of the
Rand Corporation, and one by Robert J. Weber
of the Cowles Foundation for Research in Econom-
ics and the School of Organization and Manage-
ment, Yale University) will present the basic
concepts and many of the fundamental theorems
from multiperson game theory. The other three
lectures will be devoted to important areas of ap-
plication: to political science (Lloyd S. Shapley),
to operations research (William F. Lucas), and
to economic markets (Louis J. Billera of the
School of Operations Research and Industrial
Engineering, and the Department of Mathematics,
Cornell University).

Abstracts for the talks and accompanying read-
ing lists appeared onpages A-671—A-673 of the
October issue of the NOTICES. A basic knowledge
of undergraduate mathematics will be presumed.
A few specific theorems of a more specialized
nature, e.g., Brouwer's fixed point theorem,
will be employed, but prior knowledge of
these is not essential., Those who wish to
get the most benefit from the course should
consult the excellent (but dated) elementary
survey Games and Decisions by R. Duncan
Luce and Howard Raiffa, Wiley and Sons, 1958,
or a basic text such as Game Theory by Guiller-
mo Owen, Saunders Company, 1968 (especially
Chapters 1, 7 to 10, and the appendix). The
reading lists also give a variety of sources for
study prior to the course.

Note that a special session on game theory
is also being planned for the January meeting,
and some recent developments of a more ad-
vanced nature will be presented there,

The short course is open to all who wish to
participate upon payment of the registration fee,
There are reduced fees for students and unem-
ployed individuals. Please refer to the section
entitled MEETING REGISTRATION for
details,

COUNCIL AND BUSINESS MEETING

The Council of the Society will meet in the
Vogue Room of the Broadwater Beach Hotel at
2:00 p.m. on Tuesday, January 23. The Business
Meeting of the Society will take place at 5:00 p, m,
on Thursday, January 25, in the Coliseum at the
Convention Center, The secretary notes the fol-
lowing resolution of the Council: "Each person
who attends a Business Meeting of the Society
shall be willing and able to identify himself as a
member of the Society, " In further explanation,
it is noted that ""each person who is to vote at a
meeting is thereby identifying himself as and

claiming to be a member of the American Mathe-
matical Society," For additional information on
the Business Meeting, refer to the box on the
next page.

OTHER ORGANIZATIONS

The Mathematical Association of America
(MAA) will hold its annual meeting on January 26-
28, Friday—Sunday, in conjunction with this meet-
ing of the Society. Some sessions of the Associa-
tion on Sunday, January 28, will be held jointly
with the National Council of Teachers of Mathe-
matics (NCTM), For a more detailed listing of




Business Meetings orderly and effective,
power,

restricted to
(a) doing nothing;

(d) recommending referral to a committee;

Guido L, Weiss, with the secretary as chairman,

tary by December 22, 1978,

Committee on the Agenda for Business Meetings

The Society has a Committee on the Agenda for Business Meetings.
The committee does not have legal or administrative
It is intended that the committee consider what may be called "quasi-political" motions,
The committee has several possible courses of action on a proposed motion, including but not

(b) conferring with supporters and opponents to arrive at a mutually accepted amended
version to be circulated in advance of the meeting;

(c) recommending and planning a format for debate to suggest to a Business Meeting;

(e) recommending debate followed by referral to a committee.

There is no mechanism that requires automatic submission of a motion to the committee.
ever, if a motion has not been submitted through the committee, it may be thought reasonable by a
Business Meeting to refer it rather than to act on it without benefit of the advice of the committee.

The committee consists of Barbara L, Osofsky, David A, Sanchez, Michael Taylor, and

In order that a motion for the Business Meeting of January 25, 1979 receive the service to be
offered by the committee in the most effective manner, it should have been in the hands of the secre-

Everett Pitcher, Secretary

The purpose is to make

How-

the activities of the Association, see the TIME-
TABLE beginning on page 9,

The Association for Symbolic Logic (ASL)
will hold its annual meeting on Wednesday and
Thursday, January 24-25, The TIMETABLE pro-
vides more details on the ASL program,

The Association for Women in Mathematics
will present a panel discussion on ""ERA and
Bakke'" at 4:00 p. m. on Saturday, January 27,
Judith Roitman will moderate.

The Conference Board of the Mathematical
Sciences (CBMS) will sponsor a panel discussion
at 2:15 p.m, on Friday, January 26, on '""Mathe~
matics today," Panel members include Felix E,
Browder, Peter Freund, Saunders Mac Lane
(moderator), and J. Ian Richards. The discussion
will present some of the ideas arising in the vol-
ume Mathematics Today, just published by the
Joint Projects Committee for Mathematics (Hirsh
Cohen, chairman), CBMS will also sponsor a
symposium on "Computer science and the mathe-
matical sciences: Interfaces and overlaps, " at
7:30 p.m, on Thursday, January 25, The sympo-
sium is under the direction of E, P. Miles, Jr.,
of Florida State University.

National Science Foundation (NSF) staff
members will be available in the exhibit area to
provide counsel and information on NSF programs
of interest to mathematicians from 9:00 a, m, to
5:00 p,m,, Thursday through Saturday, January
25-27, NSF will also sponsor a discussion of the’
project announcement of the Mathematical Sciences
Research Institute at noon on Friday, January 26,

MATHEMATICAL SCIENCES
EMPLOYMENT REGISTER

The Employment Register will be in session
on Thursday, Friday, and Saturday, January 25—
27, in the Foyer of the Convention Center. A
short (optional) orientation session will be held

by the AMS-MAA-SIAM Joint Committee on Em-
ployment Opportunities at 9:00 a, m, on Thursday,
January 25, The purpose of this session is to
familiarize participants with the operation of the
Register and with registration procedures. Regis-
tration for the Register will begin at 9:30 a. m.

on Thursday, and interviews will begin at 9:30
a,m, on Friday and Saturday. Interview request
cards must be turned in to the code clerk before
4:00 p.m. on the day prior to the interview,

Provision has been made for scheduling of
interviews in half-day modules. This allows for
four half-days of interviews; Friday a.m. and
p.m,, and Saturday a,m. and p.m. There will
be no interviews scheduled for Thursday.

On Saturday afternoon, an "employers'
choice" session has been scheduled. For this
session, interviews will be scheduled with appli-
cants requested by employers. Applicants may
not submit interview request forms for this ses-
sion, Requests for interviews must be submitted
by the employer on Friday prior to the deadline
of 4:00 p, m, in order to receive a schedule for
Saturday afternoon,

Applicants and employers should be sure
to indicate in the appropriate place on the forms
exactly what times they will be available for in-
terviews, Applicants and employers are asked
not to duplicate their interview requests for both
morning and afternoon schedules on the same
day; applicants and employers should also be ad-
vised that the program will NOT automatically
reschedule a morning appointment to an afternoon
session, if it could not be scheduled when re-
quested for the morning. Interview requests
should not be submitted, of course, unless the
individual requested has indicated availability
during the time period desired, Morning sched-
ules will be distributed on Friday and Saturday
at 8:45 a. m.; the afternoon schedules will be
distributed at 9:00 a. m. on the same days.

Applicants should be aware of the fact that



interviews arranged by the Register are only an
initial contact with employers, and hiring deci-
sions are not always made immediately after the
interview,

Lists of preregistered employers and appli-
cants will be distributed in Biloxi free of charge
to those who preregistered, Other participants
may obtain copies of the printed lists at the
meeting for $1 each.

All participants in the Register are required
to register for the Joint Mathematics Meetings.
For applicants there is no additional fee for par-
ticipation in the Register, For employers, addi-
tional fees are $10 if paid at time of preregistra-
tion, or $15 if paid at the meeting.

EXHIBITS

The book and educational media exhibits
will be located in the Exhibit Area of the Con-
vention Center from Thursday through Saturday,
January 25-27, The exhibits will be open from
9:00 2, m, to 5:00 p.m,

All participants are encouraged to visit the
exhibits during the meeting,

BOOK AND AUDIO TAPES SALES

Books published by the Society and the
Association, and audio tapes of AMS invited ad-
dresses, will be sold for cash prices somewhat
below the usual prices when these same books
and tapes are sold by mail. The book sales will
be located in the Exhibit Area of the Convention
Center,

MEETING REGISTRATION

Participants who wished to preregister for
the meetings should have completed the preregis-
tration form and submitted it to Providence by
December 22, 1978, Preregistrants will be able
to pick up their badges and programs after 2:00
p.m, on Tuesday, January 23, Complete instruc-
tions on making hotel reservations are given in
the section titled HOTEL ACCOMMODATIONS,

Meeting preregistration and registration
fees partially cover expenses of holding the meet-
ings. The preregistration fee does not represent
an advance deposit for lodgings,

Please note that separate fees are required
for the Short Course and the Joint Mathematics
Meetings, These fees are as follows:

AMS Short Course
Game Theory and its Applications

At
Meeting
Student/unemployed $5
All other participants 20
One-day fee for second
day only 10
Joint Mathematics Meetings
At
Meeting
Members of AMS, ASL,
MAA, and NCTM $25
Nonmembers 35
Student/unemployed 3

There will be no extra charge for members
of the families of registered participants, except
that all professional mathematicians who wish to
attend sessions must register independently.

Students are considered to be only those
currently working toward a degree who do not re-
ceive compensation totaling more than $7,000
from employment, fellowships, and scholarships.

The unemployed status refers to any per-
son currently unemployed, actively seeking em-
ployment, and who is not a student. It is not in-
tended to include persons who have voluntarily
resigned or retired from their latest position,

A fifty percent refund of the preregistra-
tion fee will be made for all cancellations re-
ceived in Providence no later than January 21,
There will be no refunds granted for cancella-
tions received after that date, or to persons who
do not attend the meetings,

Registration for the short course only will
begin on Monday, January 22, at noon and will
be located in the lobby of the Holiday Inn, Parti-
cipants who are not attending the short course
are advised that no general meeting information
or registration material will be available prior
to the time listed below for the Joint Mathematics
Meetings registration. The Joint Mathematics
Meetings registration desk will be located in the
Exhibit Area of the Convention Center. The
desks will be open during the hours listed below:

AMS Short Course on
GAME THEORY AND ITS APPLICATIONS
Holiday Inn Lobby

Monday, January 22
Tuesday, January 23

noon - 5:00 p. m,
8:00 a, m, - 2:00 p. m.

JOINT MATHEMATICS MEETINGS
Exhibit Area, Convention Center

Tuesday, January 23 2:00 p.m, - 8:00 p.m,
Wednesday, January 24 8:00a.m, - 5:00 p.m,
Thursday, January 25
Friday, January 26
Saturday, January 27
Sunday, January 28

} 8:00 a, m, - 4:00 p.m,

8:30 a,m, - 2:30 p.m,

HOTEL ACCOMMODATIONS

The form for requesting accommodations
in advance should have been submitted so as to
arrive no later than December 22, 1978, Partic-
ipants wishing hotel reservations who did not re-
quest them before the deadline must deal directly
with the hotels listed below.

Participants wishing to share accommoda-
tions should be aware that the Broadwater Beach
has some cottages which sleep four and some
that sleep ten. These cottages have light kitchen
facilities,

In all cases '"'single' refers to one person
in one bed; "'double' refers to two persons in one
bed; and "twin" refers to two persons in two beds,
A rollaway cot for an extra person can be added
to double or twin rooms only,

Please make all reservation changes with
the Housing Bureau in Providence prior to January
20, After that date, changes and cancellations
must be made directly with Mrs, Nicey Lewis of
the Mississippi Gulf Coast Convention Bureau
(601-388-8000). The rates quoted here are sub-
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1. Howard Johnson's
2. Admiral Benbow
3. Holiday Inn

4, Broadwater Beach
5. Biloxi Hilton
6. Sheraton-Biloxi

7. Rodeway Inn
8. Ramada Inn
9. La Linda Motor Inn

* 10. Biloxi Beach Motor Inn—7% miles west of@

ject to a seven percent sales tax; all hotels are
in Biloxi, Mississippi 39531, The number in
a circle after the name of the hotel refers to
the number it carries on the map. Shuttle bus
service will be provided to and from the Conven-
tion Center and all hotels listed except the Ad-
miral Benbow, Biloxi Beach Motor Inn, Holiday
Inn, and Howard Johnson's Motor Lodge. The
Biloxi Beach Motor Inn will provide shuttle ser-
vice for participants using its own vehicles,

All hotels listed are on the beach and over-
look the Gulf of Mexico,

THE BROADWATER BEACH (headquarters)@
West Beach Boulevard
Telephone: Toll-free (800) 647-3964 or

(601) 388-2211

Single $32, $40
Double $36, $44
Triple $41, $49
Quadruple $46, $54
Executive Cottage (sleeps 10)

(1-6 people) $150

(7 people) $155

(8 people) $160

(9 people) $165

(10 people) $170
Single Cottage (sleeps 4)

(1-2 people) $50

(3 people) $55

(4 people) $60

ADMIRAL BENBOW INN(2)
West Beach Boulevard
Telephone: (601) 388-1000

Single $17

Double $22

Twin Double $24, $26
Triple $28, $30, $32
Quadruple $32

BILOXI BEACH MOTOR INN 10
West Beach Boulevard
Telephone: (601) 388-3310

Single $21
Double $24
Twin Double $24
Triple $28
Quadruple $32
Quintuple $36
Parlor Suite $75

(one bedroom)

BILOXI HILTON (5)
3580 West Beach Boulevard
Telephone: (601) 388-7000

Single $26, $29, $33, $38, $40, $42
Double $34, $37, $41, $46, $48, $50
Twin Double $34, $37, $41, $46, $48, $50
Triple $42. $45, $49, $54, $56, $58
Quadruple $50, $53, $57, $62, $64, $68
Suites: 1 bedroom  $75, $110, $150

2 bedroom $150, $186



HOLIDAY INN(3®)
92 West Beach Boulevard
Telephone: (601) 388-3551

Single $24
Twin Double $30
Triple $34
Quadruple $38
Quintuple $42

HOWARD JOHNSON'S MOTOR LODGE(D
3920 West Beach Boulevard
Telephone: (601) 388-6310

Single $22
Twin Double $28
Triple $32, $36
Quadruple $36

LA LINDA MOTOR INN(®)
3410 West Beach Boulevard
Telephone: (601) 388-4621

Single $20

Double $20

Twin Double $24

Triple $24, $28, $32
Quadruple $32
Quintuple $36
RAMADA INN(®)

3719 West Beach Boulevard
Telephone: (601) 388-5512

Single $21
Twin Double $23, $25
Triple $217, $29
Quadruple $31, $33
Parlor Suite $60

(one bedroom)

RODEWAY INN ()
West Beach Boulevard
Telephone: (601) 388-3131

Single $21

Twin Double $23, $28
Triple $27, $32, $36
Quadruple $31, $36
Quintuple $40

SHERATON-BILOXI MOTOR INN(®)
3634 West Beach Boulevard
Telephone: (601) 388-4141

Single $36
Twin Double $42
Triple $46, $50
Quadruple $50
Quintuple $54
Parlor Suite

(one bedroom) $120

(two bedroom) $160

ENTERTAINMENT AND LOCAL INFORMATION

Biloxi, Mississippi, is located midway be-
tween New Orleans, Louisiana, and Mobile, Ala-
bama, on a beautiful 26-mile-long white sand
beach, There is a wide range of outdoor recrea-
tional activities available including boating, ten-
nis, swimming, fresh and salt water fishing,
strolling along the beach or just plain lazin' in
the sun, In addition, the area has such attrac-
tions as Beauvoir (Jefferson Davis' restored

plantation estate), and theme parks like Marine
Life, Deer Ranch and Eight Flags. Shopping, an-
tiquing, scenic drives, and tours are available,
Gourmet dining on delicious seafood and a choice
of exciting "after dark" entertainment offer in-
teresting night life, A tour of beautiful Belling-
rath Gardens near Theodore, Alabama, may be
of interest, or perhaps an excursion to old New
Orleans for a delightful evening. Detailed infor-
mation concerning these activities will be avail-
able at the Local Information Section of the
registration desk.

The Local Arrangements Committee has
planned a social for 9:00 p. m. on Friday, Jan-
uary 26, at the Broadwater Beach. A cash bar
will be available, and a jazz band and other
entertainment will be provided. Also, a bus
trip to New Orleans is being organized for
Saturday evening, January 27, Additional details
will be available at the Local Information Section
of the registration desk.

Addison-Wesley will sponsor a foot race
for interested participants early Friday morning.
For further details, please visit the Addison-
Wesley booth in the Exhibit Area.

CHILD CARE

All the hotels being used for the meeting
have lists of qualified babysitters who will come
to the hotel., Prices range from $2 to $3 per hour.
Several licensed day care centers are close to
the hotels and Convention Center:

A B C Nurseries, 650 Forrest Avenue,
Biloxi, 39531, twenty-four hours. $0,95/hr. one
child, $1.60/hr, two children. Telephone (601)
435-4735,

Smith's Day Care & Kindergarten, 405 West
Division Street, Biloxi, 39531, twenty-four hours,
$1/hr. one child, $1.50/hr. two children, Tele-
phone (601) 432-7304,

Kinderworld, Pass Road, Biloxi, 39531,
twenty-four hours. $0.75/hr. one child, $0.90/
hr. two children, $1.10/hr, three children,
Telephone (601) 388-2748,

MAIL AND MESSAGE CENTER

All mail and telegrams for persons attending
the meetings should be addressed in care of Joint
Mathematics Meetings, Mississippi Coast Coli-
seum and Convention Center, Biloxi, Mississippi
39531, Mail and telegrams so addressed may be
picked up at the meeting registration area in the
Convention Center.

A telephone message center will be located
in the same area to receive incoming calls for all
participants, The center will be open from Janu-
ary 28 through January 28, during the same hours
as the Joint Meetings registration desk. Messages
will be taken down and the name of any individual
for whom a message has been received will be
posted until the message has been picked up at
the message center, The telephone number of the
center is (601) 388-8003,



TRAVEL

The George Smith Travel Service of Gulf-
port has offered to assist participants in obtaining
airline transportation to the Biloxi meeting at the
lowest possible cost, including group and other
fares., Mr. Smith will also arrange ground trans-
portation from the New Orleans and Gulfport air-
ports, All participants arranging their air trans-
portation through Smith will receive colored lug-
gage tags, which should be attached to the par-
ticipant's luggage before it is loaded onto the air-
craft at point of origin, When participants arrive
at the airport, they should go to the Joint Mathe-
matics Meetings transportation desk set up in the
baggage claim area, and present their luggage
claim tickets. Luggage will be claimed for the
participant, put on a bus to the appropriate hotel
in Biloxi, and delivered to the participant's room
(provided the participant has preregistered and
obtained a hotel room through the Housing Bureau).
The participant can then purchase a ticket at the
transportation desk for the ground travel ($15
from New Orleans, $5 from Gulfport, including
tips). A lounge area will be provided at New
Orleans, where a cash bar will be set up, and
where participants can await the departure of the
bus to Biloxi in comfort,

Also available is the Mississippi Coast
Limousine Service (telephone 601-432-2649 or
864-7660), which operates by reservation only,
and provides service from New Orleans six times
daily. The trip takes about one hour and twenty
minutes and, again, the cost is $15, but not in-
cluding tips., All major car rental agencies main-
tain desks at the New Orleans International Air-
port,

Participants who have not purchased their
airline tickets through Smith, but who have ob-
tained a room through the Housing Bureau, may
purchase a ground travel ticket at the airport
transportation desk, turn over their luggage
claim tickets, and indicate the hotel to which the
bags should be delivered. These services will,
of course, be available to participants arriving
on regularly scheduled flights; charter and spe-
cial flights not arranged by Smith cannot be an-
ticipated, however, and the transportation desk
may not be open for these arrivals.

Participants who have neither purchased
their airline tickets through Smith, nor obtained
a room through the Housing Bureau, may be able

to obtain a hotel room assignment at the airport
transportation desk, turn over their luggage
claim tickets, and purchase a ground travel
ticket, but a room cannot be guaranteed. Again,
these services will be available only to partici-
pants arriving on regularly scheduled flights,

There will also be a transportation desk
set up in the Joint Meetings registration area in
the Convention Center so that participants may
sign up for return airport transportation,

There will be shuttle bus service at a
charge to and from the Convention Center and
those hotels not immediately adjacent to it, The
shuttle will also carry participants to and from
area restaurants representing a wide range
in both price and type of food during the evening
mealtime hours. Information on the cost of this
service and the schedule will be in the meeting
registration packet,

AMTRAK provides daily service from
Chicago and Los Angeles into New Orleans.
Trailways and Greyhound buses serve Biloxi on
a regular basis. There is regular city bus service
available from the Biloxi bus terminal to the
hotels, as well as taxi service,

Participants driving to the meeting can reach
Biloxi from the interstate highway system from
the north on the Interstates 125, 135, 145, 155,
165, 185, and 195, which connect with the Inter-
states I90 or I10 from the east or west,

WEATHER

For the month of January in Biloxi the
average daily maximum temperature is 16°C
(60. 7°F) and the average daily minimum is
6.3°C (43.4°F). The average January rainfall is
12 cm (4. 76 inches). The highest temperature
recorded in January is 24°C (75°F) and the lowest
is -12°C (10°F); however, on the average, below
freezing temperatures occur only 5 days in the
month,

LOCAL ARRANGEMENTS COMMITTEE

Thomas A. Atchison (chairman), John T,
Baldwin, Frank T, Birtel (ex officio), Wendell
Deer, Stephen A, Doblin, Roosevelt Gentry,
James E, Keisler, William J, LeVeque (ex
officio), Eldon L, Miller, Carol B, Ottinger,
Charles S, Rees, David P. Roselle (ex officio),
Robert A, Shive, Jr,, and Billy R, Sneed.



All sessions are at the Convention
Center, unless noted as follows:

Timetable

BB - Broadwater Beach Hotel

HI - Holiday Inn

(Central Standard Time)

AMERICAN MATHEMATICAL SOCIETY SHORT COURSE SERIES

MONDAY, January 22

GAME THEORY AND ITS APPLICATIONS

noon - 5:00 p.m.
2:00 p.m. - 3:15 p.m.
3:45 p.m. - 5:00 p.m.

REGISTRATION (Short Course Only) - Lobby, HI

MISSISSIPPI ROOMS NORTH & SOUTH, HI

Game theory: An overview and the n-person
cooperative model
William F. Lucas

Valuation of games
Lloyd S. Shapley

TUESDAY, January 23

8:00 a.m. - 2:00 p.m.

9:00 a.m. - 10:15 a.m.

10:45 a.m. - noon

1:30 p.m. - 2:45 p.m.
3:00 p.m. - 4:15 p.m.
4:30 p.m. -~ 5:00 p.m.

REGISTRATION (Short Course Only) - Lobby, HI

MISSISSIPPI ROOMS NORTH & SOUTH, HI

Noncooperative games
Robert J. Weber

Economic market games
Louis J. Billera

Measurement of power in political systems
Lloyd S. Shapley

Some uses of game theory in operations research

Wwilliam F. Lucas

General discussion

JOINT MATHEMATICS MEETINGS

TUESDAY, January 23

American Mathematical Society

2:00 p.m. - 8:00 p.m.
2:00 p.m. - 8:00 p.m.
2:00 p.m.

REGISTRATION - Exhibit Area
BOOK SALES - Exhibit Area

COUNCIL MEETING
Vogue Room, BB

WEDNESDAY, January 24

AMS l

8:00 a.m. - 5:00 p.m.

8:00 a.m. - 5:00 p.m.

8:00 a,m., - 11:55 a.m.

8:00 a.m, - 9:55 a.m.

8:30 a,m. - 11:20 a.m.

8:30 a.m. - 12:20 p.m.

8:30 a,m., - 11:20 a.m.
8:30 a.m. - 10:55 a.m.

8:30 a.m, - 11:10 a.m.

8:30 a.m. - 11:55 a.m.

8:30 a.m, - 11:55 a.m.

9:00 a,m. - 10:00 a.m.

REGISTRATION - Exhibit Area
BOOK SALES - Exhibit Area
SESSIONS FOR CONTRIBUTED PAPERS

One and Several Complex Variables
Room 5
Linear and Multilinear Algebra, Matrix
Theory (Finite and Infinite)
Room 9

SPECIAL SESSIONS

Game Theory, I
Room 1
Integral Equations with Emphasis on
Fredholm and Hammerstein Equations, I
Room 6
Global Differential Geometry, I
Room 4
Constructive Mathematics, I
Room 11
Diffusion Reaction Systems in Biology, I
Room 8

SESSIONS FOR CONTRIBUTED PAPERS

Number Theory
Room 2

Operator Theory, I
Room 7

INVITED ADDRESS:
Some applications of algebraic geometry to ring theory
Michael Artin, Coliseum |

Other Organizations



TIMETABLE

WEDNESDAY, January 24 American Mathematical Society Other Organizations
9:00 a.m. - 10:30 a.m. Association for Symbolic Logic
SESSIONS FOR CONTRIBUTED PAPERS
SESSION FOR CONTRIBUTED PAPERS Esquire & Vogue Rooms, BB
10:15 a.m. - 11:10 a.m. | Special Functions
Room 12
10:30 a.m. - 11:30 a.m. | INVITED ADDRESS:
Manifolds and submanifolds
Julius L. Shaneson, Coliseum
10:45 a.m. - 11:45 a.m. ASL - RETIRING PRESIDENTIAL ADDRESS
A report on intuitionistic algebra
Dana Scott, Vogue Room, BB
1:00 p.m. - 2:00 p.m. | COLLOQUIUM LECTURES:
Complex analysis and algebraic geometry
Lecture I
Phillip A. Griffiths, Coliseum
1:30 p.m. - 2:30 p.m. ASL - INVITED ADDRESS
Determinateness and the continuum problem
John Steel, Vogue Room, BB
SPECIAL SESSIONS
2:15 p.m. - 4:40 p.m. Game Theory, II
Room 1
2:15 p.m. - 6:30 p.m, | Integral Equations with Emphasis on
Fredholm and Hammerstein Equations, II
Room 6
2:15 p.m. - 4:40 p.m. | Global Differential Geometry, II
Room 4
2:15 p.m. - 5:05 p.m. Constructive Mathematics, II
Room 11
2:15 p.m. - 4:55 p.m. Diffusion Reaction Systems in Biology, II
Room 8
SESSIONS FOR CONTRIBUTED PAPERS
2:15 p.m. - 4:55 p.m. | Real Functions, Measure and Integration
Room 2
2:15 p.m. - 4:40 p.m. | Harmonic Analysis and Integral Transforms
Room 3
2:15 p.m. - 4:55 p.m. Operator Theory, II
Room 7
2:15 p.m. - 5:40 p.m. Ordered Algebraic Structures and General
Mathematical Systems
Room 10
2:30 p.m. - 4:30 p.m. | Committee on Employment and Educational Policy
MEETING OF DEPARTMENT HEADS
Coronet Room, BB
2:45 p.m. - 4:00 p.m. ASL - SPECIAL SESSION
A talk on proof theory
Daniel J. Leivant
Constructability and large cardinals
William Mitchell
Vogue Room, BB
SESSION FOR CONTRIBUTED PAPERS
3:15 p.m. - 5:25 p.m. Statistics, Computer Science, Games and Economics
Room 9
3:30 p.m. - 4:30 p.m. | INVITED ADDRESS:
Proper holomorphic mappings
John E, Fornaess, Coliseum
4:10 p.m. - 5:20 p.m. ASL - SESSIONS FOR CONTRIBUTED PAPERS
Esquire & Vogue Rooms, BB
SESSION FOR CONTRIBUTED PAPERS
5:00 p.m. - 6:10 p.m. | Nonassociative Rings and Algebras
Room 5
5:30 p.m. - 7:00 p.m. ASL - COCKTAIL PARTY
Crown Room, BB
8:00 p.m. - 11:00 p.m. IASL - COUNCIL MEETING
Esquire Room, BB
8:30 p.m. - 9:30 p.m. | JOSIAH WILLARD GIBBS LECTURE

""What are solitons and inverse scattering
anyway, and why should I care ?"

Martin D, Kruskal, Coliseum

10



TIMETABLE

THURSDAY, January 25 American Mathematical Society j Other Organizations
8:00 a.m., - 4:00 p.m. REGISTRATION - Exhibit Area
8:00 a.m. - 5:00 p.m. BOOK SALES - Exhibit Area

SESSION FOR CONTRIBUTED PAPERS

8:00 a.m. - 12:10 p.m. Combinatorics, I
Room 9

SPECIAL SESSIONS

8:30 a.m. - 12:20 p.m. | Integral Equations with Emphasis on
Fredholm and Hammerstein Equations, III
Room 6
8:30 a.m. - 11:30 a.m. | Number Theory and its Applications, I
Room 8
8:30 a.m., - 11:20 a.m, Summability and Related Topics, I
Room 7
8:30 a.m. - 11:45 a.m. | Modular and Automorphic Functions in
a Single Complex Variable, I
Room 1
8:30 a.m, - 11:20 a.m, | Mathematical Psychology, I
Room 11

SESSIONS FOR CONTRIBUTED PAPERS
8:30 a.m. - 11:25 a.m. | Geometry

Room 2
8:30 a.m. - 11:55 a.m. | General Topology, I
Room 12
8:30 a.m. - 11:10 a.m. Commutative Rings and Algebras
Room 5
8:30 a.m, - 12:10 p.m. Ordinary Differential Equations, I
Room 10
8:40 a.m. - 9:50 a.m. ASL - SESSIONS FOR CONTRIBUTED PAPERS

Esquire & Vogue Rooms, BB

9:00 a.m, - 10:00 a.m. INVITED ADDRESS:

The heart valve problem of cardiac fluid

dynamics and its numerical solution
Charles S. Peskin, Coliseum

9:00 a.m., - 5:00 p.m. EXHIBITS - Exhibit Area
9:00 a.m. - 9:30 a.m. EMPLOYMENT REGISTER ORIENTATION SESSION - Foyer
SESSIONS FOR CONTRIBUTED PAPERS
9:00 a.m. - 11:55 a.m. | Partial Differential Equations
Room 3
9:00 a.m, - 11:25 a.m, | History, Logic and Foundations
Room 4
9:00 a.m., - 4:00 p.m. Mathematical Association of America

BOARD OF GOVERNORS MEETING
Coronet Room, BB

9:30 a.m. - 4:00 p.m. EMPLOYMENT REGISTER REGISTRATION - Foyer

10:00 a.m, - 11:20 a.m. ASL - SPECIAL SESSION
Model Theory, Vogue Room, BB

First order theories of modules
Steven Garavaglia
Models of arithmetic
Julia Knight
10:30 a.m. = 11:30 a.m. | INVITED ADDRESS:
Time-change in flows
Jacob Feldman, Coliseum

SESSION FOR CONTRIBUTED PAPERS

11:25 a.m. - 12:20 p.m, Category Theory, Homological Algebras
Room 5

11:30 a.m. - 12:30 p.m. ASL - RETIRING PRESIDENTIAL ADDRESS
New axioms for set theory
Joseph R. Shoenfield, Vogue Room, BB
1:00 p.m. - 2:00 p.m. | COLLOQUIUM LECTURE II
Complex analysis and algebraic geometry
Phillip A. Griffiths, Coliseum

2:10 p.m. - 3:10 p.m. INVITED ADDRESS:
Space~times with distribution valued curvature tensors
Abraham H. Taub, Coliseum

1



TIMETABLE

THURSDAY, January 25

American Mathematical Society

Other Organizations

3:20

5:00

7:00
7:00
7:00

7:00

7:00
7:00
7:00
7:00
7:00
7:00

7:00

7:00

7:00
7:25

7:50

7:57

8:01

8:25

7:30

p.m.

p.m.

p.m.

p.m.

p.m.

p.m.

p.m.
p.m.
p.m.
p.m.
p.m.
p.m.

p.m.

p.m.

p.m.

p.m.

p.m.

p.m.

p.m.

p.m.

p.m.

4:50

6:00

10:00
9:50

9:25

9:55
9:10
8:25
9:55
8:40
9:10

9:55

T:22

7:45

7:55

8:00

8:20

10:00

p.m.

p.m.

p.m.

p.m.

p.m.

p.m.

p.m.
p.m.
p.m.
p.m.
p.m.
p.m.

p.m.

p.m.

p.m.

p.m.

p.m.

p.m.

p.m.

p.m.

BOCHER AND STEELE PRIZE SESSION
Coliseum

BUSINESS MEETING
Coliseum

SPECIAL SESSIONS

Number Theory and its Applications, II
Room 8

Summability and Related Topics, II
Room 7

Mathematical Psychology, II
Room 11

Differential Geometry and General Relativi
Room 6

SESSIONS FOR CONTRIBUTED PAPERS

Combinatorics, II
Room 9

y I

Algebraic Number Theory, Field Theory and Polynomials

Room 2

Topological Groups, Lie Groups
Room 3

Ordinary Differential Equations, II
Room 10

Integral Equations, Calculus of Variations,
Room 5

General Topology, IT
Room 12

Numerical Analysis and Information Theory]
Room 4

12

Optimal Control

MAA - FILM PROGRAM
Coliseum

Unless noted otherwise, all films are in color
Adventures in perception (Maurits Escher)

Cycloidal curves or Tales from the
Wanklenberg Woods (Carl B. Allendoerfer)

Films of the Topology Films Project:
Zooms

Sierpinski's curve drawn as a function
of time

Regular homotopies in the plane, Part II

A presentation of films made in collaboration
with Charles Strauss

Computer animation and the geometry of
surfaces in 3— and 4-space, Thomas F.
Banchoff

Conference Board of the Mathematical Sci-

ences - Symposium on Computer Science and

the Mathematical Sciences: Interfaces and

Overlaps - E, P. Miles, Jr. (presiding)
Coronet Room, BB

Keynote Address - Interplay between mathe-
matics and computer science
Jacob Schwartz

Interactions in Specific Areas
Stylitism, synergism, syncretism—the
interface of computer science and
operations research
Richard Nance

Computer science and recursion theory
Marian Pour-El

Computer science core curriculum and
mathematics
Alan Tucker

Computer science and numerical analysis
Robert Gregory



TIMETABLE

THURSDAY, January 25

American Mathematical Society

Other Organizations

8:00 p.m. - 10:00 p.m.

CBMS - Symposium (continued)

Computer science and graduate education
in applied mathematics
Clayton Aucoin

Complexity of computations
A. Borodin

Computer science and statistics
Olin Johnson

Computer related curricular changes
in traditional mathematics
E. P. Miles, Jr.

Conclusion
Summary and discussion
E. P. Miles, Jr.

ASL - COUNCIL MEETING
Esquire Room, BB

FRIDAY, January 26

AMS

Other Organizations

8:00 a.m. -
8:00 a.m. -
9:00 a.m. -
9:00 a,m. - 5:30 p.m.
9:00 a.m, - 10:20 a.m.

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

10:30 a.m. - 11:50 a.m.

10:30 a.m. - 11:50 a.m.

noon - 1:00 p.m.

1:00 p.m. - 2:00 p.m.

2:15 p.m. - 3:15 p.m.

2:15 p.m. - 5:05 p.m.

REGISTRATION - Exhibit Area
BOOK SALES - Exhibit Area
EXHIBITS - Exhibit Area
EMPLOYMENT REGISTER INTERVIEWS - Foyer

COLLOQUIUM LECTURE Il
Complex analysis and algebraic geometry
Phillip A. Griffiths, Coliseum

INVITED ADDRESS:

Problems with different time scales

and their numerical solution
Heinz-Otto Kreiss, Coliseum

SPECIAL SESSIONS

Modular and Automorphic Functions in
a Single Complex Variable, II
Room 1

13

MAA - PANEL DISCUSSION: Innovations
in the teaching of calculus

M. Crampin

Louis C. Leithold

Jean Nunn

R. M. Pengelly

John Richmond (moderator)

Coliseum

MAA - INVITED ADDRESS
Calculus with programmable calculators
Harry P. Allen, Rooms 4, 6, 7 and 8

MAA - PANEL DISCUSSION: The advanced
mathematics test of the Graduate Records
Examination
Richard D. Anderson (moderator)
Coliseum

The test construction process
J. R. Jefferson Wadkins

The changing nature of the examination
I. N. Herstein

Item analysis—what is shown about col-
legiate mathematics
Gloria C. Hewitt

National Science Foundation - Discussion
of project announcement of Mathematical
Sciences Research Institute

Room 1



TIMETABLE

FRIDAY, January 26

American Mathematical Society Other Organizations

2:15 p.m. -
2:15 p.m. -

2:15 p.m. -

2:15 p.m. -

2:15 p.m.

2:15 p.m. -

2:15 p.m.

2:15 p.m., -

2:15 p.m. -

3:00 p.m. -

3:30 p.m. -

3:30 p.m. -

4:45 p.m.

7:00 p.m. -

9:00 p.m.

5:30 p.m.
4:15 p.m.

5:30 p.m.

4:25 p.m.
5:55 p.m.
5:25 p.m.
6:25 p.m.

5:55 p.m.

4:15 p.m.

5:00 p.m.

4:30 p.m.

4:55 p.m.

9:00 p.m.

SPECIAL SESSIONS

Differential Geometry and General Relativity, II
Room 6
Operator Theory (General), I
Room 8
Ordinary Differential Equations: Oscillation
and Asymptotic Behavior, I
Room 7

SESSIONS FOR CONTRIBUTED PAPERS
Algebraic Geometry

Room 2
Group Theory and Generalizations, I
Room 12
Functional Analysis, I
Room 4
Algebraic Topology and Manifolds
Room 11
Probability Theory and Stochastic Processes
Room 5
CBMS - PANEL DISCUSSION
Mathematics today
Saunders Mac Lane (moderator)
Coronet Room, BB
The relevance of mathematics
Felix E. Browder
Mathematics and theoretical physics
Peter Freund
Number theory
J. Ian Richards
MAA - Committee on Two-Year Colleges
INFORMAL MEETING
Green Room
INVITED ADDRESS:

Representations of classical groups
Bhama Srinivasan, Coliseum

SESSION FOR CONTRIBUTED PAPERS

Biology, Behavioral Sciences and Fluid Mechanics
Room 9

Committee on Science Policy
PANEL DISCUSSION: Mathematicians' views
of government support of research
Richard D. Anderson (moderator)
Joseph J. Kohn
Saunders Mac Lane
Coliseum

AMS Committee on Employment
and Educational Policy/MAA
PANEL DISCUSSION: The mathe-
matician outside the university

Gary McDonald

Edward C. Posner

Albert C. Williams

Norman D. Winarsky

Coliseum

COCKTAIL PARTY

SATURDAY, January 27

AMS Other Organizations

8:00 a.m., -
8:00 a.m. -
9:00 a.m, -
9:00 a.m. -
9:00 a.m. -

4:00 p.m.
4:00 p.m.
5:00 p.m.
5:30 p.m.
9:50 a.m.

REGISTRATION - Exhibit Area
BOOK SALES - Exhibit Area
EXHIBITS - Exhibit Area
EMPLOYMENT REGISTER INTERVIEWS - Foyer
MAA - PANEL DISCUSSION: National
Science Foundation programs in mathematics
education and research
Alphonse Buccino
Thomas A. Keenan
William H. Pell (moderator)
Alvin I. Thaler
Coliseum

14



TIMETABLE

SATURDAY, January 27

American Mathematical Society

Other Organizations

10:00 a.m.

11:00 a.m.

11:30 a.m.

noon

noon

p.m.

p.m.

2:15 p.m.,

2:15 p.m.

p.m.

2:15 p.m.

2:15 p.m.

2:15 p.m.

p.m.

4:00 p.m.

7:00 p.m.

7:00
8:05
8:15
8:27

p.m.
p.m.
p.m.

p.m.

8:45 p.m.

9:00 p.m.

9:00
9:30
7:30 p.m.

p.m.

p.m.

10:50

11:50

12:30

a.m.

a,m.

p.m.

1:00 p. m.

1:00

2:00

5:30

4:40

5:25
4:40
4:40
4:55

2:55

5:00

8:01
8:12
8:24
8:42

9:25
9:55
9:00

p.m.

p.m,

p.m.

p.m.

p.m.

p.m.
p.m.
p.m.
p.m.

p.m,

p.m.

p.m.
p.m.
p.m.

p.m.

p.m.

p.m.
p.m.
p.m.

MAA - BUSINESS MEETING
Coliseum

MAA - PANEL DISCUSSION: Prospects
in mathematics education in the 1980's:
A report on a conference

Gloria F. Gilmer

Donald L. Kreider (moderator)

James W. Vick

Coliseum

AMS-MAA-SIAM
Progress report on the work
of a Congressional Fellow
Edmund G. Lee, Rooms 4 and 6

COLLOQUIUM LECTURE IV
Complex analysis and algebraic geometry
Phillip A. Griffiths, Coliseum

SPECIAL SESSIONS

Operator Theory (Subsession on Subnormal
Room 8
Ordinary Differential Equations: Oscillation
and Asymptotic Behavior, II
Room 7
Nonacademic Mathematical Research
Room 11

SESSIONS FOR CONTRIBUTED PAPERS

Associative Rings and Algebras
Room 5

Group Theory and Generalizations, II
Room 12

Sequences, Series and Approximations
Room 2

Functional Analysis, II
Room 4

Mathematical Education
Room 6

15

MAA - POSTER SESSION
Exhibit Area

MAA - Louisiana-Mississippi Section
BUSINESS MEETING
Room 7

Operators), II

Association for Women in Mathematics
PANEL DISCUSSION: ERA and Bakke
Judith Roitman (moderator)
Room 1

MAA - FILM PROGRAM
Rooms 4, 6, 7 and 8

Unless noted otherwise, all films are in color
Let us teach guessing (George Pélya)
Newton's equal areas
Linear programming

The theorem of the mean—a film of
the MAA Calculus Film Project

Dihedral kaleidoscopes—a film of
the College of Geometry Project

BBC Broadcast as part of the Calculus Block
of the Open University's Foundation Course
in Mathematics

Behaviour of functions
Taylor polynomials

MAA-CUPM - PANEL DISCUSSION:
Mathematics appreciation courses
Room 1




TIMETABLE

SUNDAY, January 28 L Mathematical Association of America

8:30 a.m, - 2:30 p.m.

9:50 a.m.,

REGISTRATION - Exhibit Area

INVITED ADDRESS
Gbdelian puzzles
Raymond M. Smullyan, Coliseum

MAA/NCTM - INVITED ADDRESS
The NSF status surveys in school mathematics
James T. Fey
Jeremy Kilpatrick
Rooms 4, 6, 7 and 8

INVITED ADDRESS
The Claremont program in applied mathematics
Jerome Spanier, Coliseum

MAA/NCTM - PANEL DISCUSSION
Basic skills: Placement and pedagogy
Thomas A. Carnevale
Bernard L. Madison (moderator)
Amber Steinmetz
Rooms 4, 6, 7 and 8

INVITED ADDRESS

Intersection graphs, food webs, ecological

phase space, and the boxicity conjecture
Fred S. Roberts, Coliseum

INVITED ADDRESS
Mathematical problems in ESP research
Persi W. Diaconis, Coliseum

INVITED ADDRESS
Curvature and arc length
Andrew M. Gleason, Coliseum

INVITED ADDRESS
Sherlock Holmes in Babylon
R. Creighton Buck, Coliseum

9:00 a.m. =

10:00 a,m. - 10:50 a.m.

10:00 a.m. - 10:50 a.m.

11:00 a.m, - 11:50 a.m.

11:00 a.m, - 11:50 a.m.

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

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

3:30 p.m. - 4:20 p.m.

PRESENTERS OF PAPERS
Following each name is the number corresponding to the speaker's position on the program
o Invited one-hour lecturers

Bardwell, M, A, #156
Barnard, R, W, #8
*Batchelder, W, H. #231
Batten, L, M, #242
*Bayliss, A, #534

Bear, H, S, #71
Beard, J.T.B., Jr!, #358
Becker, L, C, #381
*Beem, J, K, #425
Beineke, L, W, #356
Belding, R. #157

* Special session speakers

Brook, C. H, #131 Clark, B, #488
Brown, J, E, #3 Cochran, A, C, #398
Brown, R, C, #380 Cohen, J, #139
*Brown, S. W, #521 *Cohn, H, #224
Bruck, R, E, #71 Colvin, M. R. #486
*Bryant, R, L, #428 Comer, S, D, #163
*Buntinas, M, #220 Comerford, L, P,, Jr,, #458
Buoni, J, J, #82 *Conway, J, B, #523
*Burton, T, A, #525 *Cowan, T, M, #232
Button, R, W, #399 Creekmore, J, #580
Butz, J. R. #145 Daffer, P, 7., #503

*Abe, K #112

Abian, A. #309
Adams, M, E, #158
Adu, D. I. #452

Ahn, H, J, #286
Ahuja, M. #143
Akiyama, J, #352
Al-Bassam, M, A, #291
*Alexander, S, #44
Aliprantis, C, D. #467
Amayo, R, #180

Anderson, E, H, #493
*Anderson, J, #430
Andre, P, P, #444
Andrew, A, D, #575
Anellis, I, H, #306
*Arms, J, M, #426
*Aronson, D, G, #54
oArtin, M, #85

Ash, J. M, #569
Ashkenazi, M, #287
Asimow, L, #468
Astin, J, T, #584
*Atkin, A,O.L, #415
*Atkinson, F, V, #436
Attia, F. A, #500
Aull, C, E, #260
Baily, A. M, #365
Bakke, V. L, #391
Baldwin, S. #312
Barbanel, J, #305

Bell, W, C, #134
Bellenot, S, F. #4171
*Berg, G. #50

*Berger, C, A, #433
*Berndt, B, C, #225
Bevis, J. H, #197
*Bharucha-Reid, A, T, #200
*Bird, C., #93
Birkenmeier, G, F, #549
Birman, J, S. #492
*Bishop, R. L. #109
Blanton, J, D, #494
*Blavais, A, S, #236
*Bloom, G, S, #321
*Boothby, W. M. #110
*Borwein, D, #329

*Boyd, J, P. #335
*Bressoud, D, M, #324
Brewer, D, W, #385
*Bridges, D, S, #52

Cain, G, L., Jr., #83
Campbell, S, L, #17
*Cantor, M, #342
*Carey, R, W, #520
Carlson, B, C, #86
*Case, J, #30

Castro, A, #277
*Cecil, T. E, #41

Chae, 8. B, #259
Chambless, L. #543
*Chan, Y. K, #53

Chao, J,-A, #135
Chase, K, #454

Chen, K,-H. #516
Chiou, K.-L, #278
Choo, 8. A, #129
Christensen, M, J, #498
Chu, C, H, #564
Chudnovsky, D, V. #297
Chudnovsky, G. V, #69
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Davis, E, H, #239

Davis, P, W, #299
Davitt, R, M, #457
*Dawson, D, F, #330
Debnath, L, #518
Dechéne, L, I, #451
Defranza, J, #563

Deloff, E, D, #249

Derr, L, J, #07

Deyo, R, C, #273
*Diaconis, P, #210
*Diamond, H, R, #97
Dickman, R, F,, Jr,, #254
*Dodwell, P, C, #233
*Dolph, C, L, #99

Doran, R, S, #576
Downey, C. P, #409
Downing, D, J, #148
Duchamp, T, #389
Dwyer, T.A.W,, III, #477



Ebanks, B, R. #175
*Eberlein, P, #46
Edwards, B, H, #20
Edwards, C. C, #460
Efroymson, G, A, #443
Engl, H, W, #77
Entringer, R, C, #188
*Erdds, P, #320
Eslinger, R, C, #583
Espelie, M, S, #394
Estes, D, R, #268
Ezell, C. L., Jr,, #185
Faber, V, #357
Farmer, K, B, #238
Fay, T. H, #557
*Federowicz, A, J. #536
*Fegan, H, D, #43
Feingold, A. J. #177
oFeldman, J, #313
Ferguson, H,R,P, #64
*Fife, P, #55
Fitzgerald, C. H, #11
Fitzgibbon, W, E, #386
Fitzpatrick, W, J. #496
*Flaherty, F, #341
Flanigan, J, A, #174
Fleming, R. J, #153
Flinn, P, #572
Forcade, R, W. #63
Ford, N, S, #265
oFornaess, J, E, #176
Foulkes, J, B, #255
Frank, M, J, #127
Franke, W, T, #473
*Freedman, A, R, #217
Freedman, M, A, #147
Frey, G, T. #141
*Fridy, J. #222

Fryant, A, J, #87
Fulton, C. T, #379
Fulton, J. D, #18
*Gaffney, T, #111
Gaglione, A, M, #552
Gagola, S, M,, Jr,, #558
Gajendragadkar, D, S, #459
Galambos, J, #168
Gale, D, #456

Gallian, J, A, #187
*Gardner, R, B, #108
Gasper, G. #570
Gibson, P, M, #24
Gimbel, J, G, #349
*Glasser, M. L. #323
Glenn, P, #316
Goldsmith, D, L, #190
*Goode, J. J. #207
Goodman, J, E, #196
Goodman, V, #497
Grabiner, S, #72
Graham, G, #367
*Graham, R, L, #322
Graham, S, #59
*Grammatikopoulos, M, K, #442
*Greenleaf, N, #48
Gregory, J, #401
Griggs, J, R, #189
*Grimmer, R, #439
*Grinstein, G, #228
*Gromoll, D, #45
Gruenhage, G, #397
Guggenheimer, H, #244
*Gupta, C. P, #33
Gurak, S, J, #366
Haaland, P, #167
Hagler, J, #474

Hale, M, P,, Jr., #241
*Hallam, T, G. #524
*Halmos, P, R, #434
Hanlon, P, #199
Harary, F, #353
Harris, G. A, #267
Harris, S, G, #246

Hartwig, R, E, #3
*Hayashi, Y. #100
Heatherly, H, #546
Heiberg, C., #124
Hennefeld, J, #152
Herod, J, V. #146
Herring, J, R, #247
Herrmann, R, A, #251
Hewitt, G. C. #317
Higgins, J, #554
Hill, T. P. #501
Hindman, N, #192
*Hinton, D. #441

Hitt, L. R, #490

Ho, A, #472
*Hoffman, W, C, #336
Hooker, J, W. #383
Hopkins, M. R, #555
Hostetler, R, P, #582
*Howard, L, N, #56
*Hsiao, G, C., #205
Hsieh, J.-T, #465
Hu, Thakyin #151
Huard, J, G. #362
*Hubbard, E, #38
Huff, R, E, #476
*Hulme, B, L, #533
*Humi, M, #339
Hunter, R, H, #560
Indlekofer, K.-H, #562
Infante, R, P, #360
Infantozzi, C. A, #161
Jacobowitz, H, #248
Jajodia, S. #485
*James, D, A, #17
Jamison, J, E, #154
Janos, L, #257
*Jeroslow, R, G, #214
John, D, J. #269
*Johnson, D, L, #47
Johnson, G. W, #130
*Johnson, G. G, #333
Johnston, E, H, #1
*Jones, G, D, #529
Jones, J,, Jr., #22
Jones, M, F, #550
Jordan, G. S. #387
Joseph, J. E, #261
Juberg, R, K, #296
*Julian, W, H. #49
Kadekawa, S, #301
Kaftal, V. #469
*Kailath, T. #104
*Kalaba, R. E, #201
*Kannan, R, #106
Kannappan, P, #412
Kaplan, A, #369
Karlof, J, #410
*Kartsatos, A, G, #440
Kaufman, W, E, #76
Kazarinoff, N, D, #513
Keagy, T. A, #561
Keenan, D, E, #350
Keeton-Williams, J, #162
Keisler, M, #133
Kemperman, J,H,B, #170
*Kendall, R. P, #535
*Kilgour, D, M, #26
Kim, J. H. #264
King, J. P. #565
King, S. C. #559
Kitchen, J, W, #573
*Kleinman, R, E, #98
Ko, H.-P, #198
*Kochen, M, #235
*Kolodner, I, I, #32
Komkov, V, #284
Kon, M, A, #81
Kramarz, L, #404
oKreiss, H,-0, #414
*Kreith, K., #530

Kuo, H.-H., #508
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*Kusano, T, #437
Lachance, M, #568
Ladde, G. S. #283
*Laetsch, T. #34
*Lakshmikantham, V., #204
Langenhop, C. E, #384
*Lardy, L, J. #39
*Larson, R. G, #325
La Salle, M, M, #314
Laskar, R, C. #354
Lau, A, #252
*Lee, D, A, #532

Lee, S. J, #2179
Leela, S, #295

Legg, D. A, #78
*Lehner, J, #230
*Lerner, D, #345
Leung, A, #514
*Leung, D.S.P, #429
Leung, Y. #5

Levi, M, #288

Lewis, G. N, #403
Lewis, P, W, #578
Lewis, W, #263
Lifschitz, V. #172
Lightbourne, J, H,, III #378
*Lin S, #537

*Lindman, H, #337
Lindner, C. C, #351
*Lindquist, A, G, #105
Lomonaco, S, J., Jr,, #487
Long, C. T, #61
Lubbers, D, #144
*Lucas, W, F, #234
Ludington, A, L. #57
Lutzer, D, J. #256
*Magid, M. A, #427
Magill, K, D,, Jr., #453
*Mahfoud, W. E, #528
Malone, J, J, #545
*Mandelkern, M, #51
Margulies, W, #73
Marin, S, P. #405
*Marsden, J, E, #422
Masih, S, #484
Mathis, F, H, #406
Matijevic, J. R, #270
*Matula, D, W, #213
Mauldin, D, #125
*Mayes, V. M. #328
McCann, R. C, #373
McCleary, J. #480
McCoy, P. A, #293
McEnnis, B, W, #84
McGibbon, C, A. #482
McKee, T, A, #116
McLaughlin, J. R, #281
McLoughlin, A, M, #184
Meeker, L, D, #390
*Metzger, T. A, #418
Miller, D, E, #395
Miller, J. G, #302
Miller, M, #450
Milne, S. C, #89
*Mines, R, #119
Moak, D, S. #88
Molnar, R, K, #540
*Moreno, C, J, #421
Morgan, E, J, #194
Morley, L. J, #462
Morley, T. D, #75
Morris, P, #479
Morrison, J, A, #499
Morrison, T, #361
Mullen, G, L, #359
*Myerson, G, #209
Nagle, R. K, #298
*Nashed, M, Z. #101
Nathanson, M, B, #67
*Nerode, A, #115
*Newman, M, #223
*Nicholls, P, J, #419



Nichols, W, #547
Niedzwecki, G. P, #466
*Nohel, J. A. #203
*Nordgren, E, A, #431
Nummela, E, C, #371
*Nussbaum, R. D, #37
Nyikos, P. #396
O'Brien, B. #464
O'Connor, T, A, #509
*Qdlyzko, A, M. #212
*Qlin, R, #522

Oliver, R. K. #368
*Onose, H, #527
*O'Sullivan, J, J. #423
*Owen, G. #31
*Packel, E. W, #96
Panchal, C. D. #275
*Parameswaran, M. R, #221
Park, C. #505
*Parker, P, E, #344
*Parson, L. A, #226
*Parthsarathy, T, #29
Passell, N, #126
Passty, G. B. #79
Patula, W, T, #531
Payne, D, A, #294
Pennline, J., A. #517
Pesek, J. D,, Jr., #138
oPeskin, C. S, #290
Peterson, A, #375
*Pimbley, G. H, #36
*Pincus, J. D, #206
Plaster, J. #9
Pollington, A. D. #60
Porter, J. F, #166
Poucher, W, B. #195
Powder, C. R. #3177
Powell, W, B, #160
Pranger, W, #10
*Prenter, P. M. #103
Prichett, G, D. #65
*Purzitsky, N, #420
Qualls, D, D, #502
Quine, J, R, #448
Quinn, F, #495
*Raghavan, T.E, S, #28
Ramanujan, M, S. #581
Randell, R. #489
Rankin, S, M., III #376
*Raphael, L, A, #331
*Rapoport, A, #237
*Razar, M. J, #229
Reed, G, M. #393
Rehmer, K, O. #132
*Reilly, R. C. #113
Reznick, B. #62
*Rhoades, B, E. #327
Rice, R. E. #300
Richardson, G. #169
Richman, D. J, #346
*Richman, F, #120
Richoux, A, #548
Richter, G, #491
Riley, J. H., Jr., #470
Ringeisen, R. #193
Ritter, G, A, #511
Robbins, N, #70
Robinson, J. E. #155

Rodemich, E. #6
Rogers, D. D, #74
*Rogers, L, #116
Rose, B, I. #308
*Rosen, K, H, #27
Rosenthal, J, W, #363
Roth, R. #181

Rubin, A, L, #310
*Ruckle, W, H, #27
*Russell, D, C, #218
*Saari, D, G. #338
Sadowsky, J. #173
*Salinas, N, #432
Sampson, G, #136
Sanders, W. M. #165
*Sather, D. #35
Saunders, K. W, #307
Savage, T. R, #544
Sawey, B. #128
*SGedrov, A, #114
Schep, A. R, #4178
Schoen, A, H, #240
Schreiner, E. A, #159
Schwartz, C. F., #446
Scott, B. M, #262
*Segel, L, A, #121
*Seidenberg, A. #117
Seifert, C. J. #579
*Sember, J. J. #216
oShaneson, J. L. #90
Shapiro, H. #21°
Shaw, J. K. #280
*Shawyer, B,L,R, #332
*Sheingorn, M, #416
Sheng, L. T. #408
*Shenoy, P, P, #92
Shiflett, R. C. #19
Shonkwiler, R. #515
Shores, T, #274
Silverman, H, #2
Silvia, E, #12
*Simmons, G. J. #211
Simms, J, C, #311
Sine, R. C. #80
Singh, B, #382
Singkofer, K. #150
Sizer, W, S, #463
*Sloan, I, H. #102
Sloane, N,J.A, #461
Smith, B. #137
*Smith, D, A, #334
Smith, H, F. #179
Smith, K. C. #542
Smith, R. C. #449
*Smoller, J. #122
Snow, D. R, #347
Snyder, H, H, #7
Sobczyk, A, #1178
*Solderitsch, J. #118
Solomon, J, L. #400
Soong, C.-S, #510
Speiser, R, #445
*Spikes, P. W, #438
oSrinivasan, B, #512
Stahl, S. #183

Stahl, S. H. #304
*Staikos, V. A, #526
Stanton, R. O, #553

18

Staton, W. #191
Stevens, T. C. #370
Stokes, J, F, #142
*Straffin, P, D,, Jr,, #95
Su, L.-Y. #566
Suffridge, T. J. #15
Suh, S. #140
Sullivan, F. #475
Sumner, D, P, #355
Sun, T. C. #507
Surowski, D, B, #455
*Swaminathan, S, #219
Swanson, L, #506
Szeto, G, #541
Taft, E, J, #539
Tarabay, A. A, #14
o*Taub, A, H, #319, #424
Thomas, B. S, #372
Thomas, B. #447
Thompson, R, L, #411
Tinberg, N, B, #551
*Tipler, F. J, #343
Tonne, P, C, #66
Triantaphyllou, D, #364
Trotter, W, T., Jr., #348
Tupitsyn, V. G, #68
*Turbay, G. J. #94
Turett, B, #577
Turner, J, C. #171
*Uhlenbeck, K. K. #340
Unell, A, D, #481
Ungar, A, #292
Usmani, R, A. #402
*Utz, W. R. #435
Vaaler, J, D. #58
Vatsala, A, S. #388
Vaughan, J, E, #250
Vaughan, N, #266
Vaughn, R, L, #276
Vo Van, T, #243
Walters, T, J. #285
Wang, S. S. #272
Ward, J. R. #282
Wardlaw, W, P, #164
Warren, R, H, #258
Waymire, E, #504
Weakley, W. D, #2171
*Weber, R, J. #25
Weston, K. W, #556
White, E, #315
*Whitt, L, #42
Wicke, H, H. #392
Wilkerson, R. W, #4
Williams, L. R, #149
Williams, S. W, #253
Williamson, F,, Jr,, #303
*Winfree, A, T, #123
*Wing, G, M, #202
Wong, R. W, #538
Wright, L, C. #374
Wright, S, #574
Wu, C.-M. #483
Young, E. C. #289
Zame, W, R. #16
Zemyan, S, M, #13
Ziegler, L, R, #567
Zoltek, S. M. #245



PROGRAM OF THE SESSIONS

SHORT COURSE ON GAME THEORY AND ITS APPLICATIONS
All Sessions in Mississippi Rooms North and South, Holiday Inn
MONDAY, 2:00 P, M, - 5:00 P, M.
2:00~ 3:15 p.m. Game theory: An overview and the n-person cooperative model. WILLIAM F,
LUCAS, Cornell University, Ithaca, New York (SC 79-1)
3:45~ 5:00 p.m, Valuation of games., LLOYD S, SHAPLEY, The Rand Corporation, Santa
Monica, California (SC 79-2)
TUESDAY, 9:00 A, M, — 5:00 P, M,
9:00-10:15 a. m, Noncooperative games, ROBERT JAMES WEBER, School of Organization and
Management, Yale University, New Haven, Connecticut (SC 79-3)

10:45-  noon Economic market games, LOUIS J, BILLERA, Cornell University, Ithaca,
New York (SC 79-4)

1:30~ 2:45 p.m. Measurement of power in political systems, LLOYD S. SHAPLEY, The Rand
Corporation, Santa Monica, California (SC 79-5)

3:00~ 4:15 p.m, Some uses of game theory in operations research, WILLIAM F, LUCAS,
Cornell University, Ithaca, New York (SC 79-6)

4:30- 5:00 p.m, General discussion

THE EIGHTY-FIFTH ANNUAL MEETING

The time limit for each contributed paper in the general sessions is ten minutes.
In the special sessions the time varies from session to session and within ses-
sions. To maintain the schedule, the time limits will be strictly enforced.

WEDNESDAY, 8:00 A, M.

Session on One and Several Complex Variables, Convention Center, Room 5

8:00- 8:10 (1) The boundary modulus of continuity of harmonic functions, Dr, ELGIN H.
JOHNSTON, Iowa State University (763-30-5)

8:15- 8:25 (2) Extreme points of subclasses of close-to-convex functions, H. SILVERMANX*
College of Charleston, and D, N, TELAGE, University of Kentucky (763-30-7)

8:30- 8:40 (3) Geometric properties of a class of support points of univalent functions.
JOHNNY E. BROWN, University of Michigan, Ann Arbor (763-30-8)

8:45- 8:55 (4) Linear maps of holomorphic functions on commutative algebras. Professor
RALPH W, WILKERSON, Winthrop College (763-30-9)

9:00- 9:10 (5) Integral means of derivatives of some univalent functions. Mr. Y. LEUNG,
University of Hawaii, Honolulu (763-30-10)

9:15- 9:25 (6) An inequality for univalent functions with real coefficients, Dr. EUGENE
RODEMICH, Jet Propulsion Laboratory, Pasadena, California (763-30-11)

9:30- 9:40 (7) An extended Cauchy integral formula on certain associated algebras. Professor
H., H, SNYDER, Southern Illinois University, Carbondale (763-30-12)

9:45- 9:55 (8) On coefficient bounds of f in S when f' is univalent. Preliminary report,

Professor ROGER W, BARNARD*, Texas Tech University and Professor
TED SUFFRIDGE, University of Kentucky (763-30-13)

10:00-10:10 (9) A geometric criterion for determining non-Bazilevicness. Preliminary report.
Mr. JOHN PLASTER, Texas Tech University (763-30-14) (Introduced by
Roger W. Barnard)

10:15-10:25 (10) Bounded analytic functions, Preliminary report, WALTER PRANGER, De Paul
University (763-30-15) (Introduced by Professor Jerry Goldman)

*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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10:30-10:40

10:45-10:55

11:00-11:10

11:15-11:25

11:30-11:40

11:45-11:55

(11)

12)

(13)

(14)

(15)

(16)

Conditions for a function on an arc to have a bounded analytic extension,
Professor CARL H, FITZGERALD, University of California, San Diego
(763-30-16)

Convex families of starlike functions, Preliminary report. HERB SILVERMAN,
College of Charleston and EVELYN SILVIA*, University of California, Davis
(763-30-17)

A minimal outer area problem in conformal mapping, Preliminary report,
Professor STEPHEN M, ZEMYAN, Georgia Institute of Technology (763-30-18)

Local and global analysis on branched analytic covers, Dr, AJAJ A, TARABAY,
Texas Tech University (763-32-1)

Holomorphic idempotents in C?, Professor L, F, HEATH, University of Texas
at Arlington and Professor T, J, SUFFRIDGE*, University of Kentucky,
Lexington (763-32-3)

Primary ideals in rings of holomorphic germs. Professor JOSEPH A, BECKER
and Professor WILLIAM R, ZAME*, State University of New York at Buffalo
(763-32-4)

WEDNESDAY, 8:00 A, M,

Session on Linear and Multilinear Algebra, Matrix Theory (Finite and Infinite), Convention Center,

Room 9
8:00- 8:10

8:15- 8:25

8:30- 8:40

8:45- 8:55

9:00- 9:10

9:15- 9:25

9:30- 9:40

9:45~ 9:55

an

(18)

(19)

20)

21)

(22)

@3)

(24)

Continuity of the Drazin inverse, Dr., STEPHEN L, CAMPBELL, North
Carolina State University, Raleigh (763-15-1)

Generalized inverses of matrices over fields of characteristic two, Professor
JOHN D, FULTON, Clemson University (763-15-2)

A Birkhoff theorem for doubly stochastic matrices with vector entries.
Preliminary report, Professor RAY C, SHIFLETT, California State University,
Fullerton (763-15-3)

Split Clifford algebras. Preliminary report. Professor BRUCE H, EDWARDS,
University of Florida (763-15-4)

The characteristic polynomial of a pencil generated by a pair of Hermitian
matrices, Ms., HELENE SHAPIRO, California Institute of Technology (763-15-5)

Solutions of the Lyapunov matrix equation, JOHN JONES, JR., Air Force
Institute of Technology (763-15-6)

Unit and unitary solutions to the matrix equation AX = B. Preliminary report.
Dr. R. E, HARTWIG, North Carolina State University (763-15-7) (Introduced
by Professor John Franke)

Permanental polytopes of doubly stochastic matrices, Professor PETER M,
GIBSON, University of Alabama in Huntsville (763-15-8)

WEDNESDAY, 8:30 A, M.

Special Session on Game Theory. I, Convention Center, Room 1

8:30- 8:50

8:55- 9:15

9:20- 9:40

9:45-10:05

10:10-10:30

10:35-10:55

11:00-11:20

(25)
(26)
@7

(28)

(29)
(30)

@1

Recent results on the valuation of games. Professor ROBERT JAMES WEBER,
Yale University (763-90-13)

Equilibrium points of infinite stationary truels, Dr. D, MARC KILGOUR,
Wilfrid Laurier University (763-90-14)

On the constructability of solutions to two person games, Dr, WILLIAM H,
RUCKLE, Clemson University (763-90-3)

Completely mixed games and M. matrices, Professor T.E,S, RAGHAVAN,
University of Illineis at Chicago Circle (763-90-4) (Introduced
William F. Lucas)

Markov games., Preliminary report, Dr, T, PARTHSARATHY, University of
Kansas (763-90-5) (Introduced by Professor William F, Lucas)

A game of N buyers in comparative shopping. Preliminary report, Dr,
JAMES CASE, Federal Trade Commisssion, Washington, D.C, (763-90-7)

A game-theoretic approach to a problem of cost allocation, Dr., GUILLERMO
OWEN*, Instituto SER, Calle, Bogota, Colombia and Dr. NANCY JOHNSON,
Jones School of Administration, Rice University (763-90-8) (Introduced by
Professor William F, Lucas)

by Professer

CicS
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WEDNESDAY, 8:30 A, M.

Special Session on Integral Equations with Emphasis on Fredholm and Hammerstein Equations. I,

Convention Center, Room 6

8:30- 8:50

8:55- 9:15

9:20- 9:40

9:45-10:05

10:10-10:30

10:35- 10:55

11:00-11:20

11:25-11:45

11:50-12:20

(32)

(33)

(34)

(35)

(36)

(37

(38)

(39)

(40)

Equations of Hammerstein type—a survey of recent results., Professor
IGNACE I, KOLODNER, Carnegie-Mellon University (763-45-23)

Some recent results on Fredholm and Hammerstein equations and applications,
Professor CHAITAN P, GUPTA, Northern Illinois University (763-45-4)

Minimax principles for nonlinear eigenvalue problems. Preliminary report,
THEODORE LAETSCH, University of Arizona (763-45-17)

Applications of group representations to nonlinear Hammerstein equations.
Preliminary report. Professor GEORGE H, KNIGHTLY, University of
Massachusetts, Amherst and Professor D, SATHER*, University of Colorado,
Boulder (763-45-15) (Introduced by Professor M, Z. Nashed)

Nonoccurrence of secondary bifurcation for certain nonlinear operators in Banach
space. Preliminary report, Dr. GEORGE H, PIMBLEY, National Science
Foundation, Washington, D, C, and Los Alamos Scientific Laboratory, Los
Alamos, New Mexico (763-47-6)

A quadratic integral equation. Preliminary report, Dr. ROGER D, NUSSBAUM*
and Dr. MICHAEL MOCK, Rutgers University, New Brunswick (763-45-24)

Finite dimensional approximation and B-convergence for solutions to problems
with nonunique minima, Preliminary report, Ms., ELAINE HUBBARD,
Kennesaw College (763-45-12)

An analysis of a numerical method for Hammerstein equations, Preliminary
report, Professor L, J, LARDY, Syracuse University (763-65-1)

Open questions, informal discussion, Desirable Directions for Research

WEDNESDAY, 8:30 A, M.

Special Session on Global Differential Geometry. I, Convention Center, Room 4

8:30- 8:50

8:55- 9:15
9:20- 9:40
9:45-10:05

10:10-10:30

10:35-10:55

11:00-11:20

1)

(42)
(43)

(44)

45)

(46)

“n

Tight and taut immersions into hyperbolic space. Professor THOMAS E, CECIL*,
Holy Cross College and Professor PATRICK J, RYAN, Indiana University at
South Bend (763-53-4)

Isometric homotopies and codimension two isometric immersions of spheres
into Euclidean space. Professor LEE WHITT, Texas A & M University (763-53-7)

Macdonald's identities and the heat equation, HOWARD D. FEGAN, Rice
University (763-35-3)

Geodesics in Riemannian manifolds-with-boundary. Professor RALPH
ALEXANDER and Professor STEPHANIE ALEXANDER¥*, University of Illinois.
Urbana (763-53~16)

Rigidity of positively curved manifolds with large diameter. DETLEF GROMOLL¥*,
State University of New York at Stony Brook, and KARSTEN GROVE, University
of Copenhagen, Denmark (763-53-20)

Isometry groups, SU-SHING CHEN, Georgia Institute of Technology, and
PATRICK EBERLEIN*, University of North Carolina, Chapel Hill (763-53-12)

Curvature and Euler characteristic for six-dimensional Kihler manifolds,
Dr, DAVID L, JOHNSON, Texas A & M University (763-53-2)

WEDNESDAY, 8:30 A, M,

Special Session on Constructive Mathematics, I, Convention Center, Room 11

8:30- 8:50
8:55- 9:15
9:20- 9:40
9:45-10:05

(48)
(49)
(50)

(51)

What Cantor did and didn't prove—a constructive evaluation, NEWCOMB
GREENLEAF, Naropa Institute, Boulder, Colorado (763-04-1)

The Jordan curve theorem, WILLIAM H, JULIAN, New Mexico State University,
Las Cruces (763-54-4)

Constructive dimension theory. Dr. GORDON BERG, Motorola Inc., Mesa,
Arizona (763-54-2) (Introduced by Professor Ray Mines)

Located sets, Professor MARK MANDELKERN, New Mexico State University,
Las Cruces (763-26-1)
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10:10-10:30 (52) Constructive aspects of approximation theory, Preliminary report, Dr,
DOUGLAS S, BRIDGES, University College, Buckingham, England (763-41-1)
(Introduced by Professor Fred Richman)

10:35-10:55 (53) Constructive probability theory and related topics. Preliminary report. Dr,
Y. K. CHAN, Boeing Computer Services Company, Tukwila, Washington
(763-60-3) (Introduced by Professor Ray Mines)

WEDNESDAY, 8:30 A, M.

Special Session on Diffusion Reaction Systems in Biology. I, Convention Center, Room 8
8:30- 9:10 (54) Density dependent diffusion, Professor DONALD G, ARONSON, University of
Minnesota, Minneapolis (763-92-13)

9:30-10:10 (55) Modeling with reaction-diffusion systems. Professor PAUL FIFE, University
of Arizona (763-92-12)

10:30-11:10 (56) Some oscillatory reaction-diffusion wave structures in finite domains, Professor
LOUIS N. HOWARD, Massachusetts Institute of Technology (763-92-19)

WEDNESDAY, 8:30 A, M,

Session on Number Theory, Convention Center, Room 2

8:30- 8:40 (57) A bound on Kaprekar constants, Professor ANNE L, LUDINGTON, Hamilton
College (763-10-6)

8:45- 8:55 (58) Inequalities for the volume of certain convex bodies with applications to linear
forms. Professor JEFFREY D. VAALER, University of Texas, Austin
(763-10-14)

9:00- 9:10 (59) On the greatest prime factor of the integers in an interval. Dr, SIDNEY
GRAHAM, California Institute of Technology (763-10-15)

9:15- 9:25 (60) On generalized arithmetic and geometric progressions, Mr, A, D, POLLINGTON,
Illinois State University (763-10-19) (Introduced by Professor L., C. Eggan)

9:30- 9:40 (61) A limited arithmetic on simple continued fractions, III, CALVIN T, LONG,
Washington State University and Clemson University (763-10-20)

9:45- 9:55 (62) Nonnegative symmetric quartic forms, Professor M, D. CHOI, University of
Toronto, Professor T, Y. LAM and Professor BRUCE RE ZNICK*, University
of California, Berkeley (763-10-21)

10:00-10:10 (63) Z-linear dependence algorithms, Part I, Preliminary report, Professor
H.R,P. FERGUSON and Dr., R, W. FORCADE*, Brigham Young University,
Provo (763-10-23)

10:15-10:25 (64) Z-linear dependence algorithms, Part II, Preliminary report, Professor
H.R,P. FERGUSON* and Dr. R. W, FORCADE, Brigham Young University,
Provo (763-10-24)

10:30-10:40 (65) Terminating cycles for iterated difference values of five digit integers.
Professor GORDON D, PRICHETT, Hamilton College (763-10-25)

10:45-10:55 (66) When is 3N congruent to 1 or 2 modulo N? Preliminary report, Dr,
PHILIP C, TONNE, Emory University, Atlanta (763-10-26)

11:00-11:10 (67) Sumsets contained in infinite sets of integers, Professor MELVYN B.
NATHANSON, Southern Illinois University, Carbondale (763-10-27)

11:15-11:25 (68) Hamming's metric and T-orbits in a dynamical system. Professor V, G,
TUPITSYN, Southern Illinois University, Carbondale (763-10-28) (Introduced by
Professor Melvyn B, Nathanson)

11:30-11:40 (69) The bound for linear forms in elliptic logarithms for the complex multiplication
case. G, V., CHUDNOVSKY, Columbia University, New York (763-10-29)

11:45-11:55 (70) On Fibonacci numbers which are powers, Dr, NEVILLE ROBBINS, University
of San Francisco (763-10-32)

WEDNESDAY, 8:30 A, M.

Session on Operator Theory, I, Convention Center, Room 7
8:30- 8:40 (71) Asymptotic behavior of certain second-order equations involving monotone
operators. Professor RONALD E, BRUCK, University of Southern California
(763-47-2)
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8:45- 8:55 (72) Operator ranges and invariant subspaces., Professor SANDY GRABINER,
Pomona College (763-47-4)

9:00- 9:10 (73) Numerical Range. Preliminary report, Professor WILLIAM MARGULIES,
California State University, Long Beach (763-47-11)

9:15- 9:25 (74) On Fuglede's theorem and operator topologies, Professor DONALD D, ROGERS,
U. S. Naval Academy (763-47-12)

9:30- 9:40 (75) The geometric mean and the Asplund average of positive operators. W, N,
ANDERSON, JR., West Virginia University, T. D, MORLEY*, University of
Illinois, Urbana, and G, E, TRAPP, West Virginia University (763-47-13)

9:45- 9:55 (76) Semiclosed operators in Hilbert space. WILLIAM E, KAUFMAN, University of
Houston, Houston (763-47-15)

10:00-10:10 (77) Measurability of outer inverses of linear random operators, Dr, HEINZ W,
ENGL*, Kepler-Universitit, Linz, Austria and University of Delaware and
Professor M, ZUHAIR NASHED, University of Delaware (763-47-16)

10:15-10:25 (78) Hermitian liftings in Orlicz sequence spaces. Professor G, D, ALLEN and
Professor J. D, WARD, Texas A & M University, and Professor D, A. LEGG*,
Indiana-Purdue University, Fort Wayne (763-47-17)

10:30-10:40 (79) Ergodic convergence to a zero of the sum of monotone operators, Preliminary
report, Professor GREGORY B, PASSTY, University of Southern California
(763-47-18)

10:45-10:55 (80) Fixed points for certain nonlinear contraction semigroups. ROBERT C. SINE,
University of Rhode Island (763-47-19)

11:00-11:10 (81) Asymptotic probability distributions of observables in canonical ensembles,
Dr. MARK A, KON, Massachusetts Institute of Technology (763-47-20)

11:15-11:25 (82) Joint Browder spectrum, Preliminary report, Dr. J. J. BUONI*, Youngstown
State University and Dr, BHUSHAN L. WADHWA, Cleveland State University
(763-47-21)

11:30-11:40 (83) Fixed points and stability of condensing multi-functions on random normed
spaces. Professor GEORGE L, CAIN, JR., Georgia Institute of Technology
(763-47-22)

11:45-11:55 (84) The distortion coefficient of an operator with bounded characteristic function,
Dr, BRIAN W, McENNIS, Ohio State University, Marion (763-47-23)

WEDNESDAY, 9:00 A, M,

Invited Address, Convention Center Colliseum
(85) Some applications of algebraic geometry to ring theory. Professor MICHAEL
ARTIN, Massachusetts Institute of Technology (763-16-15)

WEDNESDAY, 10:15 A, M,

Session on Special Functions, Convention Center, Room 12

10:15-10:25 (86) Integrals of the square root of a rational function, Preliminary report,
Professor B, C., CARLSON, Ames Laboratory-DOE, Iowa State University
(763-33-1)

10:30-10:40 (87) Ultraspherical expansions and pseudoanalytic functions, Professor ALLAN J,
FRYANT, U, S. Naval Academy (763-33-2)

10:45-10:55 (88) The g-gamma function, Preliminary report, Mr. DANIEL S, MOAK,
University of Wisconsin, Madison (763-33-3)

11:00-11:10 (89) A multiple series transformation of the very well poised
Preliminary report. Professor STEPHEN C, MILNE,
Texas A & M University (763-33-4)

2k+4\p2k+4‘

WEDNESDAY, 10:30 A, M,
[nvited Address, Convention Center Colliseum

(90) Manifolds and submanifolds. Professor JULIUS L, SHANESON, Rutgers
University, New Brunswick (763-55-7)
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WEDNESDAY, 1:00 P, M.

Colloquium Lectures, Lecture I, Convention Center, Coliseum

(91)

Complex analysis and algebraic geometry. Professor PHILLIP A, GRIFFITHS,
Harvard University

WEDNESDAY, 2:15 P, M.

Special Session on Game Theory. II, Convention Center, Room 1

2:15- 2:35

2:40- 3:00

3:05- 3:25

3:30- 3:50

3:55- 4:15

4:20- 4:40

(92)

(93)

(96)

(97

A reframing of two person nonzero-sum games, Preliminary report,
PRAKASH P, SHENOY* and P, L. YU, University of Kansas, Lawrence
(763-90-10) (Introduced by Professor William F, Lucas)

On the formation of coalitions in infinite player games. Professor EDWARD
AZOFF, University of Georgia and Dr, CHARLES BIRD*, General Motors
Research Laboratories, Warren, Michigan (763-90-9)

A duality analysis of balanced sets, Dr, GABRIEL J, TURBAY, Drake University
(763-90-15) (Introduced by Professor William F, Lucas)

Game theory and the Tennessee Valley Authority, Professor PHILIP D,
STRAFFIN, JR.*, Beloit College and Professor JAMES P, HEANEY, University
of Florida (763-90-6)

A stochastic solution concept for n-person games., Professor EDWARD W,
PACKEL, Lake Forest College (763-90-11) (Introduced by Ivan Filippenko)

Asymptotic equilibria in a class of symmetric N-person games on [0, T].
Professor HARVEY R, DIAMOND, West Virginia University (763-90-12)

WEDNESDAY, 2:15 P, M,

Special Session on Integral Equations with Emphasis on Fredholm and Hammerstein Equations, II,

Convention Center, Room 6

2:15- 2:35

2:40- 3:00

3:05- 3:25

3:30- 3:50

3:55- 4:15

4:20- 4:40
4:45- 5:05
5:10- 5:30
5:35- 5:55
6:00- 6:30

(98)

(99)

(100)

(101)

(102)

(103)

(104)

(105)

Integral equation method for scattering by penetrable objects with corners,
Professor RALPH E, KLEINMAN, University of Delaware (763-45-22)

Fredholm integral equations, scattering theory, and the singularity expansion
method (SEM), Professor C, L. DOLPH, University of Michigan, Ann Arbor
(763-45-1)

The Fredholm integral equation of the first kind, in relation to the Dirichlet
problem for an open boundary, Professor YOSHIO HAYASHI, Nihon University,
Tokyo, Japan and National Research Council, Ottawa, Canada (763-45-16)

Finite element regularization of ill-posed integral equations: smooth and non-
smooth kernels, Professor M, ZUHAIR NASHED*, University of Delaware, and
Dr. MANSUK SONG, Daejon, Korea (763-45-14)

Fredholm equations of the second kind by product integration via polynomial
interpolation., Preliminary report., Dr. IAN H. SLOAN, University of Maryland,
College Park and University of New South Wales, Australia (763-65-5) (Introduced
by Professor M, Z. Nashed)

Regularization with differential operators. Professor JOHN LOCKER and
Professor P. M. PRENTER#*, Colorado State University, Fort Collins (763-45-7)

Exploiting Toeplitz-like structure for Fredholm integral equations, Professor
THOMAS KAILATH, Stanford Unijversity (763-45-10)

Fredholm integral equations in stochastic estimation theory, Professor
ANDERS G. LINDQUIST, University of Kentucky (763-93-2) (Introduced by
Professor M, Z, Nashed)

Approximate solutions of nonlinear operator equations, Professor R, KANNAN,
University of Texas at Arlington (763-47-35)

Open questions, informal discussion, Desirable Directions for Research

WEDNESDAY, 2:15 P, M.

Special Session on Global Differential Geometry. II, Convention Center, Room 4

2:15- 2:35

(108)

Applications of the derived flag of Pfaffian systems. Preliminary report,
Professor ROBERT B, GARDNER, University of North Carolina, Chapel Hill
(763-50-1)
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2:40- 3:00

3:05- 3:25

3:30- 3:50

3:55- 4:15

4:20- 4:40

(109)

(110)

(111)

(112)

(113)

Cylindricity of infinitesimal deformation of hyperplanes, RICHARD L. BISHOP,
University of Illinois, Urbana (763-53-15)

On compact, homogeneous, symplectic and contact manifolds., Professor
WILLIAM M, BOOTHBY* and Dr, PHILIP B, ZWART, Washington University,
St. Louis (763-53-1)

Singularities of mappings and orthogonal projections of spaces. Preliminary
report, Professor TERENCE GAFFNEY* and Ms. MARIA RUAS, Brown
University (763-53-23)

Some structures on the boundary of an analytic set. Preliminary report.
Professor KINETSU ABE, University of Connecticut, Storrs (763-53-5)

Geometric applications of the solvability of certain boundary-value problems,
Professor ROBERT C. REILLY, University of California, Irvine (763-53-9)
(Introduced by Professor Richard Millman)

WEDNESDAY, 2:15 P, M.

Special Session on Constructive Mathematics., II, Convention Center, Room 11

2:15- 2:35

2:40- 3:00

3:05- 3:25

3:30- 3:50

3:55- 4:15

4:20- 4:40

4:45- 5:05

(114)

(115)
(116)
117
(118)
(119)

(120)

On an extension of the intuitionistic propositional calculus, Preliminary report.
Mr. JOHN MYHILL and Mr, ANDREJ S¢CEDROV*, State University of New York
at Buffalo (763-02-2)

Recursive vs, constructive mathematics, Professor ANIL NERODE, Cornell
University (763-02-1)

Basic subgroups from a constructive viewpoint, Dr, LAUREL ROGERS,
University of Colorado, Colorado Springs (763-20-2)

On the Lasker-Noether decomposition theorem. A, SEIDENBERG, University
of California, Berkeley (763-12-5)

Class groups of quadratic number fields whose p-Sylow subgroups require three
generators, Dr, JAMES SOLDERITSCH, Villanova University (763-12-3)

Theory of fields. RAY MINES, New Mexico State University, Las Cruces
(763-12-4)

Finite dimension algebras. Preliminary report, FRED RICHMAN, New Mexico
State University, Las Cruces (763-16-1)

WEDNESDAY, 2:15 P, M.

Special Session on Diffusion Reaction Systems in Biology. II, Convention Center, Room 8

2:15- 2:55

3:15- 3:55

4:15- 4:55

1z1)

(122)

(123)

Examples of spatio-temporal patterns in biophysics, cell biology, and ecology.
LEE A, SEGEL, Weizmann Institute, Rehovot, Israel and Rensselaer
Polytechnic Institute (763-92-22)

Some questions in the theory of reaction-diffusion systems. Professor
JOEL SMOLLER, University of Michigan, Ann Arbor (763-35-5)

A 2-dimensional continuum of circadian oscillators, Dr. ARTHUR T. WINFREE,
Purdue University (763-92-21) (Introduced by Dr. Murray Gerstenhaber)

WEDNESDAY, 2:15 P, M.

Session on Real Functions, Measure and Integration, Convention Center, Room 2

Extrema for functions of several variables, Professor CHARLES HEIBERG,

The set of continuous nowhere differentiable functions. Preliminary report.
DAN MAULDIN, North Texas State University (763-26-3)

Generalized Cantor functions. Preliminary report. Dr., NICHOLAS PASSELL,
University of South Florida, New College, Sarasota (763-26-4)

Results on iteration of piecewise-monotonic functions. Preliminary report,
Professor M, J, FRANK, Illinois Institute of Technology (763-26-5)

Pseudo-metric spaces from the power set of a metric space., Preliminary
report, Dr, BENNETT SAWEY, Morningside College (763-26-6)

2:15- 2:25  (124)
U. S. Naval Academy (763-26-2)
2:30- 2:40  (125)
2:45- 2:55 (126)
3:00- 3:10 (127)
3:15- 3:25 (128)
3:30- 3:40 (129)

Separability of a space of continuous vector-valued functions., Professor
SEKI A, CHOO, Manchester College (763-28-1)
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3:45- 3:55

4:00- 4:10

4:15- 4:25

4:30- 4:40

4:45- 4:55

(130)

(131)

(132)

(183)

(134)

Scale-invariant measurability in Wiener space. Professor GERALD W,
JOHNSON* and Professor DAVID L, SKOUG, University of Nebraska-Lincoln
(763-28-2)

Vector measures and projections in the universal measure space. Professor
CECILIA H., BROOK, Goucher College (763-28-3)

A completion of a space of molecular measures, Preliminary report,
Dr. KARL O, REHMER, University of Missouri-Rolla (763-28-4)

Conditional extensions of quasi-measures, Preliminary report, Dr,
MICHAEL KEISLER, Arkansas Tech University (763-28-5)

Unbounded uniformly absolutely continuous sets of measures, Dr. WAYNE C,
BELL, Murray State University (763-28-6)

WEDNESDAY, 2:15 P, M,

Session on Harmonic Analysis and Integral Transforms; Convention Center, Room 3

2:15- 2:25
2:30- 2:40
2:45- 2:55
3:00- 3:10
3:15- 3:25
3:30- 3:40
3:45- 3:55
4:00- 4:10
4:15- 4:25
4:30- 4:40

Session on Operator

(135)

(136)

(137)

(138)

(139)

(140)

(141)

(142)

(143)

(144)

Hardy spaces of g-martingales, Preliminary report, Professor J,-A, CHAO,
University of Texas, Austin (763-42-1)

On weak restricted estimates and endperiod problems for convolutions with
oscillating kernels (I), Preliminary report, W, B, JURKAT, Syracuse
University and G, SAMPSON*, State University of New York at Buffalo (763-42-3)

Finite abelian group cohesion. Professor P. ERDOS, Hungarian Academy of
Sciences. Budapest and B, SMITH*, University of Kentucky (763-42-4)

Hardy spaces on RP defined by anisotropic geometries, Preliminary report,
JOHN D, PESEK, JR., University of Illinois, Urbana (763-42-5)

A multilinear singular integral in R, JONATHAN COHEN* and JOHN GOSSELIN,
University of Georgia (763-42-6)

Constructive proofs of the Rudin-Katznelson theorem and the Kahane theorem.
Professor SUNGWOO SUH, University of Missouri-Rolla (763-43-1)

Relatively dense and countably dense sets in semigroups. Preliminary report.
Dr. G. THOMAS FREY. St, Bonaventure University (763-43-2)

A new glimpse at the Faltung integral, Professor JOSEPH F, STOKES,
Western Kentucky University (763-44-1) (Introduced by Dr. James B. Barksdale)

Formally real rings of distributions, II, Preliminary report, Dr. MANGHO
AHUJA, Southeast Missouri State University (763-44-2)

Some theorems on the Hankel spectrum of a function, Preliminary report,
Dr. DAVID LUBBERS, Clemson University (763-44-3)

WEDNESDAY, 2:15 P, M,

Theory. II, Convention Center, Room 7

2:15- 2:25
2:30- 2:40
2:45- 2:55
3:00- 3:10
3:15- 3:25
3:30- 3:40
3:45- 3:55
4:00- 4:10

(145)

(146)

(147)

(148)

(149)

(150)

(151)

(152)

Hankel operators with Hilbert space range, Professor JEFFREY R, BUTZ,
University of Oklahoma, Norman (763-47-24)

A Hille-Hosida theory for evolutions, Professor JAMES V, HEROD*,
Georgia Institute of Technology and Professor R, W, McKELVEY, University
of Montana (763-47-25)

Integral equations and evolution operations. Preliminary report,
Mr. MICHAEL A, FREEDMAN, Georgia Institute of Technology (763-47-26)

Some coincidence theorems in metric and Banach spaces. Preliminary report.
Dr. D, J. DOWNING, Oakland University (763-47-27)

Equality of essential spectra of certain quasisimilar seminormal operators.
Professor LAWRENCE R, WILLIAMS, University of Texas, Austin (763-47-28)

Solvability of nonlinear equations using K-monotonicity, Preliminary report.
KAREN SINGKOFER, University of South Florida (763-47-29) (Introduced by
R. Kent Nagle)

An extension of Markov-Kakutani theorem. THAKYIN HU, Tamkang College of
Arts and Sciences, Tamsui, Taipei, Taiwan, Republic of China (763-47-30)
(Introduced by Professor Frank T. Birtel)

Smooth compact operators, Professor JULIEN HENNEFELD, Brooklyn College
(763-47-31)
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4:15- 4:25 (153) Hermitian operators on C(X,E), Preliminary report, Professor RICHARD J,
FLEMING* and Professor JAMES E, JAMISON, Memphis State University
(763-47-32)

4:30- 4:40  (154) The isometries of sp. Preliminary report, Professor RICHARD J, FLEMING
and Professor JAMES E, JAMISON*, Memphis State University (763-47-33)

4:45~ 4:55° (155) A comparison of shifts on Banach spaces, Preliminary report, Mr, JAMESE,
ROBINSON, LeMoyne-Owen College (763-47-34) (Introduced by Professor
Richard J, Fleming)

WEDNESDAY, 2:15 P, M,

Session on Ordered Algebraic Structures and General Mathematical Systems, Convention Center,
Room 10
2:15- 2:25  (156) Right-ordered groups and regular ordered permutation groups. Dr. MAUREEN
A. BARDWELL, St. Norbert College (763-06-1)

2:30- 2:40  (157) Structures characterizing partially ordered sets, and their automorphism groups.
Dr., RUSSELL BELDING, IIT Research Institute, Annapolis, Maryland (763-06-2)

2:45- 2:55 (158) Frattini sublattices in varieties of lattices, Dr., M, E. ADAMS* and Dr, J.
SICHLER, University of Manitoba (763-06-3)

3:00- 3:10 (159) K(L), the lattice of complete ideals of L. Professor A. A, BISHOP, Western
Illinois University, and Professor E, A. SCHREINER*, Western Michigan
University (763-06-4)

3:15- 3:25  (160) Projectives in a variety of lattice-ordered modules. Dr. WAYNE B, POWELL,
University of Kansas (763-06-5)

3:30- 3:40 (161) Ordered fields: their completion by contiguous classes, Professor CARLOS A,
INFANTOZZI, Inst, de Estudios Superiores, Montevideo, Uruguay (763-06-6)

3:45- 3:55  (162) Categorial structure theory, Dr, JAMES KEETON-WILLIAMS, Bowling Green
State University (763-08-1)

4:00- 4:55 (163) The countable chain condition in quasi-primal varieties, Professor STEPHEN D,
COMER, The Citadel, Charleston (763-08-2)

5:00- 5:10 (164) Associativity in finite groupoids, Preliminary report, Professor WILLIAM P,
WARDLAW, U, S, Naval Academy (763-08-3)

5:15- 5:25  (165) Nondesarguesian finite projective planes derived from desarguesian planes.
Preliminary report, Professor W, M, SANDERS, James Madison University
(763-08-4)

5:30- 5:40 (166) Representation spaces for Banach lattices, W, A, FELDMAN and J. F. PORTER¥*,
University of Arkansas at Fayetteville (763-46-23)

WEDNESDAY, 3:15 P, M.

Session on Statistics, Computer Science, Games and Economics, Convention Center, Room 9
3:15- 3:25  (167) Characterization of certain partitioning methods with application to statistical
monitoring systems, PERRY HAALAND, University of Miami (763-62-1)

3:30- 3:40  (168) A statistical test for extreme value distributions. Professor JANOS GALAMBOS,
Temple University, Philadelphia (763-62-2)

3:45- 3:55 (169) Application of convergence structures to statistics. Preliminary report.
Mr, GARY RICHARDSON, East Carolina University, Greenville (763-62-3)

4:00- 4:10 (170) On the norm of an unbiased estimator, Professor J,H. B. KEMPERMAN,
University of Rochester (763-62-4)

4:15- 4:25  (171) A stochastic algorithm for the design of multi-spectral sensors. Preliminary
report, Dr, CHRIS P. TSOKOS, University of South Florida, and Dr. JOHN C.
TURNER*, U, S, Naval Academy (763-62-5)

4:30- 4:40 (172) The analysis of a partition algorithm, Dr., VLADIMIR LIFSCHITZ*, Brigham
Young University and Dr, LEON PESOTCHINSKY, University of California,
Santa Barbara (763-68-1)

4:45- 4:55  (173) Addresses in computer data files which are ordered as lattices., Preliminary
report, Mr, JOHN SADOWSKY, U.S. Bureau of the Census, Washington, D, C,
(763-68-2)
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5:00- 5:10 (174) Selective and shortened selective sums of loopy partizan games, Preliminary
report, JIM A, FLANIGAN, University of California, Los Angeles (763-90-16)

5:15- 5:25  (175) A condition for a utility function to be separable., Dr. BRUCE R. EBANKS,
Texas Tech University (763-90-17)
WEDNESDAY, 3:30 P, M.

Invited Address, Convention Center Coliseum
(176) Proper holomorphic mappings. Professor JOHN E, FORNAESS, Princeton
University (763-32-2)

WEDNESDAY, 5:00 P, M,

Session on Nonassociative Rings and Algebras, Convention Center, Room 5
5:00- 5:10  (177) Hyperbolic GCM Lie algebras and Fibonacci numbers, Preliminary report.
Professor ALEX JAY FEINGOLD, Drexel University (763-17-1)

5:15- 5:25  (178) Octonionic linear algebra. Preliminary report. Professor ANDREW SOBCZYK
Clemson University (763-17-2)

5:30- 5:40  (179) On nilpotency in certain varieties. Preliminary report, Dr. HARRY F, SMITH
Iowa State University (763-17-3)

5:45- 5:55  (180) Curtis algebras. Dr. RALPH AMAYO, Southern Illinois University, Carbondale
(763-17-4)

6:00- 6:10  (181) The catalogue of Hall triple systems of small order. ROBERT ROTH, Ohio
State University, Columbus (763-17-5)

’

’

WEDNESDAY, 8:30 P, M,

Josiah Willard Gibbs Lecture, Convention Center Coliseum
(182) ""What are solitons and inverse scattering anyway, and why should I care?"
Professor MARTIN D, KRUSKAL, Princeton University

THURSDAY, 8:00 A, M,

Session on Combinatorics, I, Convention Center, Room 9
8:00- 8:10  (183) Permutation-partition pairs, Preliminary report, Dr, SAUL STAHL,
University of Kansas (763-99-1)

8:15- 8:25  (184) The covering radius of the (m-3)rd order Reed-Muller codes and a lower bound
on the (m-4)th order Reed-Muller codes. Dr. AILEEN M. McLOUGHLIN,
Trinity College. Dublin, Ireland (763-05-2)

8:30- 8:40  (185) Observations on the construction of covers using permutation voltage assignments.
Dr, CLOYD L, EZELL, JR,, Stetson University (763-05-4)

8:45- 8:55  (186) A quantifier for matroid duality. Dr. TERRY A, McKEE, Wright State
University (763-05-5)

9:00- 9:10  (187) Cyclotomic polynomials and nonstandard dice. Professor JOSEPH A, GALLIAN¥*,
University of Minnesota-Duluth and Mr. DAVID J, RUSIN, University of Chicago,
(763-05-6)

9:15- 9:25  (188) Minimum graphs with complete k-closure, L. CLARK and R. C. ENTRINGER*,
University of New Mexico and D. E, JACKSON, Eastern New Mexico University
(763-05-17)

9:30- 9:40  (189) On chains and Sperner k-families in ranked posets. Preliminary report,
Dr. JERROLD R. GRIGGS, California Institute of Technology (763-05-8)

9:45- 9:55  (190) A sufficient condition for equality of edge-connectivity and minimum degree of a
graph. Professor DONALD L.- GOLDSMITH*, Western Michigan University
and Professor ROGER C, ENTRINGER, University of New Mexico (763-05-9)

10:00-10:10  (191) Bipartite subgraphs of cubic graphs, Preliminary report. WILLIAM STATON,
University of Mississippi (763-05-10)

10:15-10:25  (192) Partitions and sums and products—two counterexamples, NEIL HINDMAN,
California State University, Los Angeles (763-05-11)

10:30-10:40  (193) Crossing #'s of permutation graphs of cycles. Preliminary report. Professor
R. RINGEISEN, Wright-Patterson A, F,B,, Ohio (763-05-12)
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10:45-10:55

11:00-11:10

11:15-11:25

11:30-11:40

11:45-11:55

12:00-12:10

(194)

(195)

(196)

(197)

(198)

(199)

On 3 X 3 integer matrices with constant row and column sum, Preliminary
report, Dr, ELIZABETH J, MORGAN, University of Queensland, Australia
(763-05-13) (Introduced by Dr. Anne Penfold Street)

A note on intersection preserving embeddings of partial (n,4)-PBDs, Preliminary
report, Professor WILLIAM B, POUCHER, Abilene Christian University
(763-05-14)

Configurations in the plane: isotopy and combinatorial equivalence. Preliminary
report, Professor JACOB E, GOODMAN, City University of New York, City
College (763-05-15)

Determinants for variable adjacency matrices, Preliminary report, Professor
JEAN H. BEVIS, Georgia State University (763-05-16)

A multiplier theorem of group ring. Professor HAI-PING KO*, Oakland
University and Professor DIJEN K, RAY-CHAUDHURI, Ohio State University,
Columbus (763-05-17)

The enumeration of 3-connected graphs, Professor R, W, ROBINSON, University
of Newcastle, New South Wales, Australia and PHIL HANLON*, California
Institute of Technology (763-05-18)

THURSDAY, 8:30 A, M,

Special Session on Integral Equations with Emphasis on Fredholm and Hammerstein Equations. III,

Convention Center, Room 6

8:30- 8:50

8:55- 9:15

9:20- 9:40

9:45-10:05

10:10-10:30

10:35-10:55

11:00-11:20

11:25-11:45

11:50-12:20

(200)

(201)

(202)

(203)

(204)

(205)

(206)

(207)

(208)

Numerical solutions of random Fredholm equations, Preliminary report.
Professor ALBERT T. BHARUCHA-REID*, Wayne State University and
Professor MARK J. CHRISTENSEN, Georgia Institute of Technology (763-45-5)

Cauchy system for implicit nonlinear integral equations, Professor ROBERT E,
KALABA*, University of Southern California, Los Angeles and Professor
ELENA ZAGUSTIN, California State University, Long Beach (763-45-6)

An integral equation of transport theory and some generalizations, Professor
G. MILTON WING, Southern Methodist University (763-45-3)

A class of nonlinear hyperbolic Volterra equations. Professor C. M. DAFERMOS,
Brown University and Professor J, A, NOHEL*, University of Wisconsin-Madison
(763-45-11)

Equations with unbounded delay: A survey, Professor C, CORDUNEANU,
University of Tennessee, Knoxville and Professor V, LAKSHMIKANTHAM*,
University of Texas at Arlington (763-45-2)

Finite-element approximations of integral equations with logarithmic kernels,
Professor GEORGE C. HSIAO*, University of Delaware and Professor WOLFGANG
L, WENDLAND, Technische Hochschule Darmstadt, Germany (763-45-9)

Symmetric Wiener-Hopf equations., JOEL D, PINCUS, State University of
New York, Stony Brook (763-45-18)

The Frank-Wolfe algorithm for infinite dimensional problems with nonunique
solutions, Preliminary report, Dr, JAMIE J, GOODE*, Georgia Institute of
Technology and Ms. ELAINE HUBBARD, Kennesaw College (763-45-13)

Formal discussion

THURSDAY, 8:30 A, M,

Special Session on Number Theory and its Applications, ‘I, Convention Center, Room 8

Number theory and numerical integration. Dr., GERALD MYERSON, State

The analysis of computer algorithms and probabilistic number theory.
Professor PERSI DIACONIS, Bell Laboratories, Murray Hill, New Jersey

Some number theoretic questions arising in asymmetric encryption techniques.
Dr. GUSTAVUS J, SIMMONS, Sandia Laboratories, Albuquerque, New Mexico

8:30- 8:50  (209)

University of New York at Buffalo (763-10-17)
8:55- 9:15  (210)

(763-10-22)
9:20- 9:40 (211)

(763-94~1) (Introduced by Dr. Stefan A, Burr)
9:45-10:05  (212)

Recursive linear digital filters and the values of cyclotomic polynomials at roots
of unity, R. P, KURSHAN and A, M, ODLYZKO*, Bell Laboratories, Murray
Hill, New Jersey (763-12-2)
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10:10-10:30  (213) Using finite precision fractions for computer arithmetic. Preliminary report.
Professor DAVID W, MATULA, Southern Methodist University (763-10-12)
(Introduced by Dr. Stefan A, Burr)

10:35-10:55  (214) Linear Diophantine inequalities and integral programming. Professor R, G,
JEROSLOW, Georgia Institute of Technology (763-10-10)

11:00-11:30  (215) Problem session
THURSDAY, 8:30 A, M,

Special Session on Summability and Related Topics, I, Convention Center, Room 7
8:30- 8:50 (216) The unrestricted sections of sequences. Professor JOHN J, SEMBER, Simon
Fraser University (763-40-14)

8:55- 9:15  (217) Densities and summability, ALLEN R, FREEDMAN, Simon Fraser University
(763-40-16)

9:20- 9:40  (218) Beta-duals of matrix fields, Professor DENNIS C. RUSSELL*, York University
and Professor AMNON JAKIMOVSKI, Tel-Aviv University, Israel (763-40-7)

9:45-10:05  (219) Superreflexivity and summability, Professor S, SWAMINATHAN, Dalhousie
University, Halifax, Nova Scotia (763-46-4)

10:10-10:30 (220) Approximation by Abel means and Tauberian theorems in BK-spaces.
Dr. MARTIN BUNTINAS, Loyola University of Chicago (763-40-13)

10:35-10:55 (221) The modified reduction principle in summability and some applications.
Professor M, R, PARAMESWARAN, University of Manitoba (763-40-5)
(Introduced by Professor H, C, Finlayson)

11:00-11:20  (222) Tauberian theorems via block dominated matrices, Professor JOHN FRIDY,
Kent State University, Kent (763-40-1)

THURSDAY, 8:30 A, M,

Special Session on Modular and Automorphic Functions in a Single Complex Variable, I, Convention
Center, Room 1
8:30- 8:50  (223) The subgroup method in the theory of the elliptic modular functions, Professor
MORRIS NEWMAN, University of California, Santa Barbara (763-10-2)

8:55- 9:15  (224) Complex multiplication on Fricke's torus-covering, Professor HARVEY COHN,
City University of New York, City College (763-10-5)

9:20- 9:40  (225) Chapter 14 of Ramanujan's second notebook, Professor BRUCE C, BERNDT,
University of Illinois, Urbana (763-10-1)

9:45-10:05  (226) A class of nonlinear functional equations connected with modular functions,
Preliminary report, Professor L. ALAYNE PARSON, Ohio State University,
Columbus (763-10-7)

10:10-10:30  (227) The enumeration of lattice points in certain higher-dimensional tetrahedra and
a conjecture of Rademacher, Professor KENNETH H, ROSEN, Ohio State
University, Columbus (763-10-11)

10:35-10:55  (228) Functional equations similar to those of Eisenstein series. Preliminary report,
Dr. GEORGES GRINSTEIN, Auburn University at Montgomery (763-10-18)

11:00-11:20  (229) Eichler cohomology and Eisenstein series., MICHAEL J, RAZAR, University
of Maryland, College Park (758-10-3)

11:25-11:45  (230) Diophantine approximation on the Hecke groups. Preliminary report,
Professor JOSEPH LEHNER, University of Pittsburgh, Pittsburgh (763-30-4)

THURSDAY, 8:30 A, M,

Special Session on Mathematical Psychology. I, Convention Center, Room 11
8:30- 8:50  (231) Some problem foci in mathematical psychology, Preliminary report,
Dr. WILLIAM H, BATCHELDER, University of California, Irvine (763-92-14)
(Introduced by Professor William C. Hoffman)

8:55- 9:15  (232) Topological analysis of impossible figures. Dr. THADDEUS M, COWAN,
Kansas State University (763-92-3) (Introduced by Professor William C, Hoffman)

9:20- 9:40  (233) Mapping the visual field onto the brain, Preliminary report, Professor
PETER C, DODWELL, Queen's University at Kingston (763-92-15) (Introduced
by Professor William C., Hoffman)
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9:45-10:05

10:10-10:30

10:35-10:55

11:00-11:20

(234) On what others receive in a fair division, Preliminary report, Professor
WILLIAM F, LUCAS, Cornell University (763-92-11)

(235) Induction in adaptive learning, Professor MANFRED KOCHEN, University of
Michigan, Ann Arbor (763-92-5)

(236) A model of color vision of trichromatic mammals based on a group-theoretic
approach, Dr, A, S, BLAVAIS, Institute of Higher Nervous Activity, Moscow,
USSR (763-92-10) (Introduced by Professor William C. Hoffman)

(237) Separating and assessing motivation pressures in 2 X 2 experimental games,
Professor ANATOL RAPOPORT, University of Toronto (763-92-7)

THURSDAY, '8:30 A, M.,

Session on Geometry, Convention Center, Room 2

8:30- 8:40

8:45- 8:55

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

11:00-11:10

11:15-11:25

(238) Geometries containing dual affine planes, Preliminary report, Professor
K. BOLLING FARMER* and Professor MARK P, HALE, Jr., University of
Florida (763-50-2)

(239) Translation planes of order 25 with nontrivial X-OY perspectivities, Professor
ELWYN H, DAVIS, Pittsburg State University (763-50-3)

(240) Loxodromic polyhedra with plane quadrangular faces. Professor ALAN H,
SCHOEN, Southern Illinois University, Carbondale (763-50-4) (Introduced by
Professor Melvyn B, Nathanson)

(241) Synthetic problems in spaces with mixed planes. Preliminary report, Professor
MARK P, HALE, Jr., University of Florida (763-50-5)

(242) Embeddability of linear spaces with p = f(n) points and line range a subset of
{n-1, n, n+ 1}, Dr. L. M, BATTEN, University of Winnipeg (763-50-6)

(243) On the kahlerity of strongly pseudoconvex manifolds. Mr, TAN VO VAN,
University of Massachusetts, Boston (763-53-3)

(244) Differential invariants that withstand catastrophies, Preliminary report.
H. GUGGENHEIMER, Polytechnic Institute of New York, Brooklyn (763-53-14)

(245) A normal form for a special class of 5-dimensional manifolds, Dr., STANLEY M,
ZOLTEK, Wright State University, Dayton (763-53-17)

(246) Geodesic triangles in a Lorentz manifold. Preliminary report, Mr, STEVEN G.
HARRIS, University of Chicago (763-53-18)

(247) The Jacobi equation on a Lie group, JOHN R, HERRING* and JOHN J,
O'SULLIVAN, Pennsylvania State University, University Park (763-53-19)

(248) Surfaces in real projective space, HOWARD JACOBOWITZ, Rutgers University,
Camden (763-53-21)

(249) Naturally reductive homogeneous Riemannian manifolds with nonpositive curvature,
Preliminary report, Mr, EDWARD D, DELOFF, Rutgers University, New
Brunswick (763-53-22)

THURSDAY, 8:30 A, M.,

Session on General Topology. I, Convention Center, Room 12

8:30- 8:40

8:45- 8:55

9:00- 9:10

9:15- 9:25

9:30- 9:40

9:45- 9:55

10:00-10:10

(250) A countably compact, first countable, non-normal T9-space. Professor JERRY
E. VAUGHAN, University of North Carolina at Greensboro (763-54-1)

(251) A nonstandard approach to pseudotopological compactifications. Professor
ROBERT A, HERRMANN, U, S, Naval Academy (763-54-3)

(252) Certain local homeomorphisms of continua are homeomorphisms, II. Dr,
AUGUST LAU, North Texas State University (763-54-5)

(253) A note on co-absolutes of Stone- Cech remainders. l?reliminary report,
Dr. SCOTT W. WILLIAMS, Ohio University and State University of New York
at Buffalo (763-54-6)

(254) A proof of a conjecture of A, H, Stone, Professor R, F, DICKMAN, Jr.,
Virginia Polytechnic Institute and State University (763-54-17)

(255) Convexity and the Je-function, Preliminary report, Mr, JOHN B, FOULKES,
University of Delaware (763-54-8)

(256) Second category function spaces., Professor D, J. LUTZER*, Texas Tech
University and Professor R. A, McCOY, Virginia Polytechnic Institute and
State University (763-54-9)
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10:15-10:25

10:30-10:40

10:45-10:55

11:00-11:10

11:15-11:25

11:30-11:40

11:45-11:55

(257)

(258)

(259)

(260)

(261)

(262)

(263)

A linearization of semiflows in the Hilbert space 42. Embeddability of semiflows
into flows. LUDVIK JANOS, Mathematical Reviews, Ann Arbor (763-54-10)

Topological spaces with a unique compatible uniformity, Dr. RICHARD H,
WARREN, University of Nebraska at Omaha (763-54-11)

Remote points, Professor SOO BONG CHAE, University of South Florida,
New College (763-54-12)

C-embedding in functionally normal and related spaces. C. E. AULL, Virginia
Polytechnic Institute and State University (763-54-13)

Some remarks on 6-rigidity. Mr., JAMES E, JOSEPH, Howard University
(763-54-14)

Spaces in which points have bilinearly ordered bases, Preliminary report,
Dr. BRIAN M. SCOTT, Cleveland State University (763-54-15)

Periodic homeomorphisms on chainable continua, Dr, WAYNE LEWIS, Texas
Tech University (763-54-16)

THURSDAY, 8:30 A, M.

Session on Commutative Rings and Algebras, Convention Center, Room 5

8:30- 8:40

8:45- 8:55

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

11:00-11:10

(264)
(265)
(266)
(267)

(268)

(269)

(270)

(271)

(272)
(273)

(274)

R-automorphisms of R[t] [[Xy,...,Xs]]. Preliminary report. Dr, J. H. KIM,
East Carolina University (763-13-2)

Inertial subalgebras of algebras possessing finite automorphism groups, Dr.
NICHOLAS S, FORD, Pennsylvania State University, Uniontown (763-13-3)

An integral domain with an almost division algorithm, Preliminary report,
Professor NICK VAUGHAN, North Texas State University (763-13-4)

A nonconstant rank implicit function theorem., Preliminary report, Dr,
GARY A. HARRIS, Texas Tech University (763-13-5)

Determinants of Galois automorphisms of maximal commutative rings of
2 X 2 matrices, DENNIS R, ESTES, University of Southern California
(763-13-7) (Introduced by Professor G, Passty)

The word problem is solvable in Ny, Preliminary report, Dr, DAVID J, JOHN*,
Valdosta State College and Dr. MARY F., NEFF, Emory University, Atlanta
(763-13-8)

Local-global criteria for outer product rings, DENNIS R, ESTES and
JACOB R, MATIJEVIC*, University of Southern California (763-13-9)

A structure theory for modules satisfying chain conditions over commutative
rings, Preliminary report, Mr, WILLIAM D, WEAKLEY, Northwestern
University (763-13-10)

Extension of derivations, Preliminary report, Professor STUART S. WANG,
Oakland University (763-13-11)

Universal trace classes, Preliminary report, Mr., RODERIC C, DEYO,
University of California, San Diego (763-13-12)

Torsion theories with BSP, Mr. FREDERICK CALL and Professor THOMAS
SHORES*, University of Nebraska, Lincoln (763-13-13)

THURSDAY, 8:30 A, M.

Session on Ordinary Differential Equations, I, Convention Center, Room 10

8:30- 8:40

8:45- 8:55

9:00- 9:10

9:15- 9:25

9:30- 9:40

(275)

(276)

277)
(278)

(279)

A differential equation for undamped forced nonlinear oscillations, Preliminary
report, Dr. CHAMPAK D. PANCHAL, University of North Florida (763-34-37)

Existence and comparison results for differential equations of Sobolev type.
Preliminary report, Professor A. S. VATSALA, University of Texas at
Arlington and Professor R, L. VAUGHN*, Texas Christian University (763-34-38)

A two point BVP with jumping nonlinearities, Dr, ALFONSO CASTRO,
CIEA del IPN, Mexico (763-34-39)

Stability criteria for equation P(D)x(t) + f(t)q(D)x(t) = 0. Professor KUO-LIANG
CHIOU, Wayne State University (763-34-40)

Operators with countably many generalized boundary conditions. SUNG J, LEE,
University of Guelph, Ontario, Canada (763-34-3)
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9:45- 9:55  (280) Oscillation properties of sinrgular Sturm-Liouville operators, Preliminary report,
Dr. J. K. SHAW, Virginia Polytechnic Institute and State University (763-34-4)

10:00-10:10  (281) A constructive technique for solving a second order inverse eigenvalue problem.
Preliminary report, Professor GEORGE H, HANDELMAN and Professor
JOYCE R. McLAUGHLIN*  Rensselaer Polytechnic Institute (763-34-5)

10:15-10:25  (282) Existence of periodic solutions for nonlinearly perturbed conservative systems.
Professor JAMES R, WARD, Pan American University (763-34-8)

10:30-10:40  (283) Stabilizing and oscillizing time-delays. Preliminary report. Professor
GANGARAM S. LADDE, State University of New York, College at Potsdam
(763-34-9)

10:45-10:55  (284) An embedding technique for a class of stability problems., VADIM KOMKOV,
Mathematical Reviews, Ann Arbor (763-34-10)

11:00-11:10  (285) A characterization of positive linear functionals and oscillation criteria for
matrix differential equations, Dr, TERRY J, WALTERS, Pan American
University (763-34-13)

11:15-11:25  (286) Vibrations of a pendulum consisting of a bob suspended from a wire: The method
of integral equations. Dr, HYUN JOON AHN, Indiana State University (763-34-14)

11:30-11:40  (287) Periodic solutions of a class of functional differential equations containing a
small parameter, Dr. MAX ASHKENAZI, Michigan State University (763-34-15)

11:45-11:55  (288) Qualitative analysis of the periodically forced relaxation oscillations, Preliminary
report, MARK LEVI, Northwestern University (763-34-16)

12:00-12:10  (289) Comparison theorems for a coupled system of hyperbolic differential inequalities.
Preliminary report, Professor C. Y. CHAN and Professor E, C. YOUNG*,
Florida State University (763-35-7)

THURSDAY, 9:00 A, M,

Invited Address, Convention Center Coliseum
(290) The heart valve problem of cardiac fluid dynamics and its numerical solution,
Professor CHARLES S, PESKIN, Courant Institute of Mathematical Sciences
(763-65-11)

THURSDAY, 9:00 A, M.

Session on Partial Differential Equations, Convention Center, Room 3
9:00- 9:10 (291) On partial differential equations associated with Euler-Poisson-Darboux
equation, Professor M, A, AL-BASSAM, Kuwait University, Kuwait (763-35-1)

9:15- 9:25  (292) A new operational calculus method, Dr. ABRAHAM UNGAR, Rhodes University,
Grahamstown, South Africa (763-35-2)

9:30- 9:40  (293) Global characterizations of generalized biaxisymmetric potentials via best local
approximates. Professor PETER A, McCOY, U. S, Naval Academy (763-35-4)

9:45~ 9:55  (294) Bicklund transformations in several variables, Preliminary report,
Dr. DEAN A, PAYNE, Illinois State University, Normal (763-35-6)

10:00-10:10 (295) Comparison theorems for reaction-diffusion equations in abstract cones.
Preliminary report, Professor V. LAKSHMIKANTHAM and Professor A. S,
VATSALA, University of Texas at Arlington and Professor S, LEELA*, State
University of New York at Geneseo (763-35-8)

10:15-10:25  (296) Stabilization for certain parabolic problems., Preliminary report, Professor
R. K. JUBERG, University of California, Irvine (763-35-9)

10:30-10:40  (297) Infinite component nonlinear Schrddinger and modified Korteweg-deVries
equations, Preliminary report, Dr. DAVID V, CHUDNOVSKY, Columbia
University, New York (763-35-10)

10:45-10:55  (298) Nonlinear elliptic boundary value problems at resonance. Preliminary report,
Professor R, KENT NAGLE, University of South Florida (763-35-11)

11:00-11:10  (299) Application of comparison principles to systems arising in combustion theory,
Preliminary report. Dr, JAGDISH CHANDRA, U, S, Army Research Office,
Research Triangle Park, North Carolina and Professor PAUL W. DAVIS*,
Worcester Polytechnic Institute (763-35-12)

11:15-11:25  (300) Fractional iterates of functions on restricted domains. Preliminary report,
Professor RICHARD E, RICE, Union College, Schenectady (763-39-2)
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11:30-11:40  (301) Asymptotic behavior of solutions for the nonlinear Schrddinger equation.
Preliminary report, Mr., SHIGEMITSU KADEKAWA, Indiana University at
Bloomington (763-81-1) (Introduced by R. Glassey)

11:45-11:55  (302) Pseudospherically symmetric tachyon fluids, Dr, J. G. MILLER, Texas A & M
University (763-83-9)

THURSDAY, 9:00 A, M.

Session on History, Logic and Foundations, Convention Center, Room 4
9:00- 9:10 (303) Richard Courant and the finite element method: A further look, Professor

FRANK WILLIAMSON, Jr,, Ramapo College of New Jersey (763-01-1)

9:15- 9:25  (304) The Borel letters on the theory of sets, Dr, STANLEY H, STAHL*, Mount
Holyoke College and Smith College and Dr, CATHERINE STAHL, Westfield
State College (763-01-2)

9:30- 9:40  (305) Results on supercompact cardinals, Preliminary report, Mr, JULIUS
BARBANEL, State University of New York at Buffalo (763-02-3)

9:45- 9:55  (306) The LOwenheim-Skolem theorem, theories of quantification, and Beweistheorie,
Dr, IRVING H., ANELLIS, University of Florida (763-02-4)

10:00-10:10  (307) A modal logic treatment of ""probable'", Dr, KEVIN W, SAUNDERS, CEMREL
Education Laboratory, St, Louis, Missouri (763-02-5) (Introduced by
Joel Schneider)

10:15-10:25  (308) Prime quantifier eliminable rings, Dr. BRUCE I, ROSE, University of
Notre Dame (763-02-6)

10:30-10:40  (309) Various methods of evaluating negation and the corresponding logics.
ALEXANDER ABIAN, Iowa State University (763-02-7)

10:45-10:55  (310) On the cardinality of sets of incomparable cardinals. Preliminary report,
Dr. ARTHUR L. RUBIN, Jet Propulsion Laboratory, Pasadena, California
(763-04-2)

11:00-11:10  (311) Z5(1})-determinacy. Preliminary report, Mr, JOHN CARSON SIMMS, Texas
Tech University (763-04-3)

11:15-11:25  (312) A normal form for some coherent sequences of ultrafilters, Preliminary report,
Mr, STEWART BALDWIN, University of Colorado, Boulder (763-04-4)
(Introduced by Professor W, N, Reinhardt)

THURSDAY, 10:30 A, M,

Invited Address, Convention Center Coliseum
(313) Time-change in flows, Professor JACOB FELDMAN, University of California,
Berkeley (763-28-17)

THURSDAY, 11:25 A, M.

Session on Category Theory, Homological Algebras, Convention Center, Room 5
11:25-11:35  (314) Construction of equivalent categories. Preliminary report, Professor
MARGARET M. LA SALLE, University of Southwestern Louisiana (763-18-1)

11:40-11:50  (315) Projective dimension of valuated vector spaces. Professor PAUL HILL and
Mrs. ERRIN WHITE*, Auburn University, Auburn (763-18-2)

11:55-12:05  (316) Cohomology groups and first-order theories, Preliminary report, Dr, PAUL
GLENN, Union College, Schenectady, New York (763-18-3)

12:10-12:20  (317) On X-Noetherian conditions, G. C. HEWITT, University of Montana (763-18-4)

THURSDAY, 1:00 P, M.

Colloquium Lectures, Lecture II, Convention Center Coliseum
(318) Complex analysis and algebraic geometry., Professor PHILLIP A, GRIFFITHS,
Harvard University

THURSDAY, 2:10 P, M.
Invited Address, Convention Center Coliseum

(319) Space-times with distribution valued curvature tensors. Professor ABRAHAM
H. TAUB, University of California, Berkeley (763-83-8)
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THURSDAY, 3:20 P, M,

Bbcher and Steele Prize Session, Convention Center Coliseum

THURSDAY, 5:00 P, M,
Business Meeting, Convention Center Coliseum
THURSDAY, 7:00 P, M,

Special Session on Number Theory and Its Applications. II, Convention Center, Room 8
7:00- 7:20  (320) Some number-theoretic problems in combinatorics and geometry. Preliminary
report, Professor PAUL ERDOS, Hungarian Academy of Sciences, Budapest,
Hungary (763-10-16)

7:25- T7:45  (321) Numbering graphs for fun and profit, Preliminary report, Dr. GARY S,
BLOOM, City University of New York, City College (763-10-30)

7:50- 8:10  (322) On a diophantine equation arising in graph theory. RONALD L. GRAHAM, Bell
Laboratories, Murray Hill, New Jersey (763-10-9)

8:15- 8:35  (323) An application of number theory to crystal physics, M. LAWRENCE GLASSER,
Clarkson College of Technology (763-10-8) (Introduced by Dr, Stefan A, Burr)

8:40- 9:00  (324) Partition theory and g-orthogonal polynomials, Dr, DAVID M, BRESSOUD,
Pennsylvania State University, University Park (763-10-3)

9:05- 9:25  (325) Construction of Knut Vik designs. Professor A,O.L, ATKIN, Professor
L. HAY and Professor R, G. LARSON*, University of Illinois at Chicago Circle
(763-05-3)

9:30-10:00  (326) Problem session

THURSDAY, 7:00 P, M,

Special Session on Summability and Related Topics, II, Convention Center, Room 7
7:00- 7:20 (327) Some properties of the Leininger generalized Hausdorff matrix. Professor
VIVIENNE M, MAYES, Baylor University and Professor B, E, RHOADES*,
Indiana University, Bloomington (763-40~8)

7:25- T7:45  (328) Classes of means which are common to Gronwall means, Preliminary report,
Professor VIVIENNE M. MAYES, Baylor University (763-40-10)

7:50- 8:10  (329) Weighted means, generalised Hausdorff matrices and the Borel property.
Professor DAVID BORWEIN* and Professor F, P, CASS, University of
Western Ontario (763-40-4)

8:15- 8:35  (330) Summability factors for certain sequence spaces, Preliminary report,
Professor DAVID F, DAWSON, North Texas State University (763-40-3)

8:40- 9:00  (331) Stieltjes summability and application, Professor LOUISE A, RAPHAEL,
Clark College, Atlanta (763-40-2)

9:05- 9:25  (332) Maximal maximum modulus theorems for sequence spaces. Professor
BRUCE L, R, SHAWYER, University of Western Ontario (763-40-15)
(Introduced by Professor B, E. Rhoades)

9:30- 9:50  (333) Moments and differential equations. Professor GORDON G, JOHNSON, JSC and
University of Houston, Houston (763-40-6)

THURSDAY, 7:00 P, M.

Special Session on Mathematical Psychology. II, Convention Center, Room 11
7:00- 7:20  (334) Differential models for perception of optical illusions, Professor DAVID A,
SMITH, Duke University (763-92-8)

7:25- T7:45  (335) Theory and data as adjoints in a topos, Dr, JOHN PAUL BOYD, University of
California, Irvine (763-92-2) (Introduced by Professor William C. Hoffman)

7:50- 8:10  (336) The simplicial category as a model for cognitive information processing.
Dr. WILLIAM C, HOFFMAN, Oakland University, Rochester (763-92-4)

8:15- 8:35  (337) A non-Euclidean model of visual illusions, Preliminary report, Dr, HAROLD
LINDMAN, Indiana University, Bloomington (763-92-6) (Introduced by Professor
William C, Hoffman)
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8:40- 9:00

9:05- 9:25

(338)

(339)

A dynamical model for cognitive development. Preliminary report, Professor
DONALD G. SAARI, Northwestern University (763-92-9)

Principles and quantitative measurements of visual illusions, Professor
S, P, DIAZ and Dr, M, HUMI*, Worcester Polytechnic Institute (763-92-1)

THURSDAY, 7:00 P, M,

Special Session on Differential Geometry and General Relativity, I, Convention Center, Room 6

7:00- 7:20

T:25- T:45

7:50- 8:10

8:15- 8:35

8:40- 9:00

9:05- 9:25

(340)
(341)
(342)

(343)

(344)

(345)

Zermelo's navigation problem and null geodesics. Professor KAREN K,
UHLENBECK, University of Illinois at Chicago Circle (763-49-2)

Maximal hypersurfaces in Lorentzian manifolds, FRANK FLAHERTY, Oregon
State University, Corvallis (763-53-10)

Recent progress in the existence of asymptotically flat spacetimes.
Dr. MURRAY CANTOR, University of Texas, Austin (763-83-3)

On the nonexistence of time periodic and almost time periodic spacetimes.
Dr. FRANK J, TIPLER, University of California, Berkeley (763-83-5)
(Introduced by Professor Paul Ehrlich)

Some new directions in relativity. PHILLIP E. PARKER, Syracuse University
(763-83-2)

Self-dual solutions to Einstein's equations, Professor DAVID LERNER,
University of Kansas (763-83-10) (Introduced by Professor Paul Ehrlich)

THURSDAY, 7:00 P, M,

Session on Combinatorics, II, Convention Center, Room 9

7:00- 7:10

7:15- 7:25

7:30- 7:40

T7:45- 7:55

8:00- 8:10

8:15- 8:25

8:30- 8:40

8:45- 8:55

9:00- 9:10

9:15- 9:25

9:30- 9:40

9:45- 9:55

(346)

(347)

(348)

(349)

(350)

(351)

(352)

(353)

(354)

(355)

(356)

(357)

Cycle structure of strong GM-graphs. Professor DANIEL J. RICHMAN*, Wake
Forest University and Professor JOHN S, MAYBEE, University of Colorado,
Boulder (763-05-19)

A functional inequality arising in combinatorics. Dr. DONALD R, SNOW,
Brigham Young University (763-05-20)

A combinatorial problem for matrices, Dr, WILLIAM T, TROTTER, Jr.*,
and Mr, TED MONROE, University of South Carolina, Columbia (763-05-21)

An algorithm for determining whether a graph is homogeneously traceable.
Preliminary report, Mr, JOHN G, GIMBEL, Western Michigan University
(763-05-22) (Introduced by Professor Yousef Alavi)

On some cyclic configurations, Preliminary report, Dr. D, E, KEENAN,
Texas A & M University (763-05-23) (Introduced by Dr. William Rundell)

A technique for embedding cyclic orthogonal arrays, Professor CHARLES C,
LINDNER, Auburn University, Auburn (763-05-24)

Packing and covering in graphs. III: cyclic and acyclic invariants., Professor
JIN AKIYAMA#*, Nippon Ika University, Kawasaki, Japan and Professor
FRANK HARARY, University of Michigan, Ann Arbor (763-05-25)

The _graphs for which all strong orientations are hamiltonian. Dr. MARTIN
GROTSCHEL, Universitit Bonn, Germany and Professor FRANK HARARY *,
University of Michigan, Ann Arbor (763-05-26)

Path numbers of multipartite digraphs., Dr. WILLIAM G. FRYE and
Professor RENU C. LASKAR*, Clemson University (763-05-27)

Randomly matchable graphs, Professor DAVID P, SUMNER, University of
South Carolina, Columbia (763-05-28)

On the cochromatic index of a graph, Professor LOWELL W, BEINEKE* and
Professor RICHARD D, RINGEISEN, Indiana University- Purdue University at
Fort Wayne and Professor H, JOSEPH STRAIGHT, State University of New York
at Fredonia (763-05-29)

Projective (2n, n, A, 1)-designs. P. ERDOS, V. FABER*, and F. JONES,
University of Colorado, Boulder (763-05-30)
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THURSDAY, 7:00 P, M.

Session on Algebraic Number Theory, Field Theory and Polynomials, Convention Center, Room 2

Professor GARY L, MULLEN, Pennsylvania State University, Sharon (763-12-6)

On the lattice of algebraically closed subfields of an algebraically closed field of

DEBORAH TRIANTAPHYLLOU, University of California, Santa Cruz (763-12-11)

7:00- 7:10 (358) Toward nonsplitting unitary perfect polynomials over each GF(p). Professor
JACOB T. B, BEARD, Jr.*, Emory University and Ms, MICKIE SUE HARBIN,
University of Texas at Arlington (763-12-1)

T7:15- 7:25 (359) Equivalence of sets of functions over a finite field, Preliminary report,

7:30- 7:40  (360) On the inverse problem in the Galois theory of difference fields. Professor
RONALD P, INFANTE, Seton Hall University (763-12-7)

7:45- 7:55  (361) A characterization of induced space of derivations in the p-adic Galois theory,
Preliminary report, Dr, NICKOLAS HEEREMA ahd Mr, TIM MORRISON*,
Florida State University (763-12-8)

8:00- 8:10 (362) The minimal index of a cyclic cube field. Dr, JAMES G, HUARD, Southern
Ilinois University, Carbondale (763-12-9)

8:15- 8:25 (363)
characteristic 0, II, Dr, CHRIS ASH, Monash University, Clayton, Victoria,
Australia, and Dr. JOHN W, ROSENTHAL*, Ithaca College (763-12-10)

8:30- 8:40  (364) Invariants of finite groups acting nonlinearly on rational function fields. Dr.

8:45- 8:55  (365) On the density of discriminants of quartic fields. Dr, ANDREW M. BAILY,
University of Michigan, Dearborn (763-12-12)

9:00- 9:10  (366)

The Hasse norm principle in nonabelian extensions. Dr. STANLEY J. GURAK,
University of San Diego (763-12-13) (Introduced by Roderic Deyo)

THURSDAY, 7:00 P, M,

Session on Topological Groups, Lie Groups, Convention Center, Room 3

7:00- 7:10

T7:15- 7:25

7:30- 7:40

7:45- 7:55

8:00- 8:10

8:15- 8:25

(367)
(368)
(369)
(370)
(371)

(372)

A Lie algebra for certain local differentiable monoids, Mr., GEORGE GRAHAM,
University of Houston, Houston (763-22-1)

On Bieberbach's analysis of discrete Euclidean groups. Dr. R, K, OLIVER,
Pittsburgh, Pennsylvania (763-22-2)

A class of nilpotent Lie groups with analytically hypoelliptic sublaplacians,
Professor AROLDO KAPLAN, University of Massachusetts, Amherst (763-22-3)

Weakening the topology of a Lie group, Preliminary report, Ms, T, CHRISTINE
STEVENS, Mount Holyoke College (763-22-4)

Topological group rings, Preliminary report, Professor ERIC C, NUMMELA,
St. Cloud State University (763-22-5)

Free topological groups are (almost) never locally invariant, Preliminary
report, Dr, BARBARA SMITH THOMAS*, Memphis State University and Dr.
TEMPLE H, FAY, New Mexico State University, Las Cruces (763-22-6)

THURSDAY, 7:00 P, M.

Session on Ordinary Differential Equations. II, Convention Center, Room 10

7:00- 7:10

7:15- 7:25

7:30- T7:40

7:45- 7:55

8:00- 8:10

8:15- 8:25

(373)

(374)

(375)
(376)
(377)

(378)

Asymptotically stable dynamical systems are linear, ROGER C. McCANN,
Mississippi State University (763-34-17)

A comparison theorem for even-order, vector-matrix differential equations,
Professor ROGER T. LEWIS, University of Alabama, Birmingham and Ms,
LYNNE C, WRIGHT*, University of Alabama, University (763-34-18)

Focal Green's functions for fourth order differential equations. Professor
ALLAN PETERSON, University of Nebraska, Lincoln (763-34-19)

A remark on cosine families, Professor SAMUEL M, RANKIN III, West
Virginia University, Morgantown (763-34-20)

On the asymptotic behavior of a fundamental set of solutions, Dr, CHARLES R,
POWDER, University of Dayton (763-34-21)

Semilinear functional differential equations via the variation of constant formula,
Preliminary report, JAMES H, LIGHTBOURNE II, Pan American University
(763-34-23)
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8:30- 8:40  (379) Numerical methods for a singular eigenvalue problem with eigenparameter in the
boundary conditions. Professor CHARLES T, FULTON*, Pennsylvania State
University, University Park, and Professor STEVEN PRUESS, University of
New Mexico (763-34-31)

8:45- 8:55  (380) Adjoint and extension theory of abstract boundary value problems, Professor
RICHARD C. BROWN, University of Alabama, University (763-34-32)

9:00- 9:10 (381) Some results for Volterra integrodifferential equations, Preliminary report.
Mr, LEIGH C. BECKER, Southern Illinois University, Carbondale (763-34-33)

9:15- 9:25  (382) Necessary and sufficient condition for eventual decay of oscillations in general
functional equations with delays., Professor BHAGAT SINGH, University
Center-Manitowoc County, Wisconsin (763-34-34)

9:30- 9:40  (383) On regular systems of ordinary differential equations. I. Preliminary report,
Professor JOHN W, HOOKER* and Professor C, E, LANGENHOP, Southern
Illinois University, Carbondale (763-34-35)

9:45- 9:55  (384) On regular systems of ordinary differential equations. II. Preliminary report,
Professor C. E, LANGENHOP* and Professor JOHN W, HOOKER, Southern
Ilinois University, Carbondale (763-34-36)

THURSDAY, 7:00 P, M,

Session on Integral Equations, Calculus of Variations, Optimal Control, Convention Center, Room 5
7:00- 7:10 (385) The asymptotic stability of a nonlinear functional differential equation of infinite
delay. Professor DENNIS W, BREWER, University of Arkansas at Fayetteville

(763-45-8)

7:15- T7:25  (386) Representation and approximation of solutions to semilinear Volterra equations
with delay. Preliminary report, Dr. W, E, FITZGIBBON, University of
Houston, Houston (763-45-19)

7:30- 7:40  (387) L! resolvents of Volterra integrodifferential equations, Professor G, S,
JORDAN, University of Tennessee, Knoxville (763-45-20)

7:45- T7:55 (388) Existence and comparison results for a class of Volterra integral equations of
Sobolev type. Preliminary report, Professor V., LAKSHMIKANTHAM and
Professor A, S, VATSALAX*, University of Texas at Arlington, and Professor
R. L. VAUGHN, Texas Christian University (763-45-21)

8:00- 8:10  (389) On the existence of global variational principals, I. M. ANDERSON and
T. DUCHAMP*, University of Utah (763-49-1)

8:15- 8:25  (390) Local time-optimal feedback control of nth-order two-input systems. Professor
LOREN D. MEEKER, University of New Hampshire (763-49-3)

8:30- 8:40  (391) Optimal fields for problems with delays, Preliminary report, Professor
VERNON L, BAKKE, University of Arkansas at Fayetteville (763-49-4)
(Introduced by Professor James F, Porter)

THURSDAY, 7:00 P, M,

Session on General Topology, II, Convention Center, Room 12
7:00- 7:10 (392) A covering property which implies isocompactness. I. Professor J. M,
WORRELL, Jr., and Professor H, H, WICKE*, Ohio University at Athens
(763-54-17)

7:15- 7:25  (393) Q-sets and Shelah's principle, Professor GEORGE M. REED, Institute for
Medicine and Mathematics, Ohio University, Athens (763-54-18)

7:30- 7:40 (394) Properties of 6-closure. Ms., M., SOLVEIG ESPELIE, Howard University
(763-54-19)

7:45- 7:55  (395) Borel selectors for separated quotients, Professor DOUGLAS E, MILLER,
University of Illinois at Chicago Circle (763-54-20)

8:00- 8:10  (396) Countable small rank and cardinal invariants, II, Professor PETER NYIKOS,
Ohio University at Athens (763-54-21)

8:15- 8:25  (397) On the product of closed images of metric spaces. Professor GARY GRUENHAGE,
Auburn University, Auburn (763-54-22)

8:30- 8:40  (398) A topology series for a convergence space. Preliminary report, Professor
ALLAN C. COCHRAN, University of Arkansas at Fayetteville (763-54-23)
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8:45-

9:00~

8:55

9:10

(399)

(400)

The maximal £-compactification, Dr, ROBERT WARREN BUTTON, Ithaca
College (763-54-24)

Structure of the set of subsequential limit points, J. L, SOLOMON, Mississippi
State University (763-54-25)

THURSDAY, 7:00 P, M,

Session on Numerical Analysis and Information Theory, Convention Center, Room 4

The double eigenvalue problem, Preliminary report, Professor JOHN GREGORY*,
Southern Illinois University, Carbondale and Professor RALPH WILKERSON,
Winthrop College (763-65-3) (Introduced by Professor Ronald Kirk)

Spline solutions of a boundary value problem, Dr, RIAZ A, USMANI, University

Predicting resonance in turning point problems by numerical methods, Preliminary
report, Dr, GILBERT N, LEWIS, Michigan Technological University (763-65-6)

A two-mesh collocation method for nonlinear two-point boundary value problems.
Preliminary report, Dr, LUIS KRAMARZ, Emory University (763-65-7)

Variational procedures for a class of diffraction problems. Preliminary report,
Professor R. C, MacCAMY, Carnegie-Mellon University and Dr, SAMUEL P,
MARIN*, General Motors Research Center, Warren, Michigan (763-65-8)

Convergence of the Ritz-Trefftz method for optimal control problems, Dr, F, H,
MATHIS*, Auburn University and Professor G. W. REDDIEN, Vanderbilt

Derivation of algebraic equations associated with Runge-Kutta formulas relative
to systems of ordinary differential equations., Professor LEROY J, DERR*,
Professor CURTIS L. OUTLAW and Professor DIRAN SARAFYAN, University

On the measurable solutions of a nonadditive functional equation, Professor
LILIAN T, SHENG* and Professor PUSHPA N, RATHIE, State University of

Gaussian channel codes from abelian groups, Professor CHARLES P, DOWNEY,
Optimal (M, 3) group codes for the Gaussian channel, Professor JOHN KARLOF,

Information and random automata, Dr., RICHARD L, THOMPSON, Bhaktivedanta

7:00- 7:10  (401)
7:15- T:25  (402)
of Manitoba (763-65-4)
7:30- 7:40  (403)
7:45- T:55  (404)
8:00- 8:10  (405)
8:15~ 8:25  (406)
University (763-65-9)
8:30- 8:40  (407)
of New Orleans (763-65-10)
8:45- 8:55  (408)
Campinas, Campinas, Brazil (763-94-2)
9:00- 9:10  (409)
University of Nebraska at Omaha (763-94-3)
9:15- 9:25  (410)
University of Nebraska at Omaha (763-94-4)
9:30- 9:40  (411)
Institute, Atlanta, Georgia (763-94-5)
9:45- 9:55  (412)

On some symmetric recursive inset measures of randomized systems of events,
PL, KANNAPPAN, University of Waterloo (763-94-6)

FRIDAY, 1:00 P, M.

Colloquium Lectures, Lecture IIl, Convention Center Coliseum

(413)

Complex analysis and algebraic geometry, Professor PHILLIP A, GRIFFITHS,
Harvard University

FRIDAY, 2:15 P, M,

Invited Address, Convention Center Coliseum

(414)

Problems with different time scales and their numerical solution, Professor
HEINZ-OTTO KREISS, California Institute of Technology (763-35-13)

FRIDAY, 2:15 P, M.

Special Session on Modular and Automorphic Functions in a Single Complex Variable. II, Convention

Center, Room 1

2:15~

2:40-

3:05-

2:35

3:00

3:25

(415)
(416)

@17

Identical formulae for modular forms on the full modular group. Professor
A.O.L, ATKIN, University of Illinois at Chicago Circle (763-10-13)

Bound for the norm of 8,. Preliminary report, Professor MARK SHEINGORN,
University of Illinois, Urbana (763-30-2)

Meromorphic factors of automorphy. Preliminary report, Dr, DAVID A,
JAMES, University of Michigan, Dearborn (763-10-4)
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3:30- 3:50 (418) The limit set of a Fuchsian group and the absolute convergence of Poincaré
series, Preliminary report, THOMAS A, METZGER, University of Pittsburgh,
Pittsburgh (763-30-3)

3:55~ 4:15  (419) The orbital counting function for a Fuchsian group of infinite area. Professor
PETER J, NICHOLLS, Northern Illinois University, DeKalb (763-30-6)

4:20- 4:40  (420) On Fricke polygons, signatures, and canonical forms for infinitely generated
Fuchsian groups. Professor NORMAN PURZITSKY, York University
(763-30~1) (Introduced by Professor Marvin Knopp)

4:45~ 5:05 (421) The Riemann-Siegel formula for automorphic L-functions, Preliminary report,
Professor CARLOS J, MORENO, University of Illinois, Urbana (763-10-31)

FRIDAY, 2:15 P, M.

Special Session on Differential Geometry and General Relativity. II, Convention Center, Room 6
2:15- 2:35  (422) Supergravity for mathematicians., Preliminary report, Professor JERROLD E,
MARSDEN, University of California, Berkeley (763-83-7)

2:40- 3:00 (423) Lagrange tensors and Ricci curvature, Dr, J.-H, ESCHENBURG, University
of Minster, Federal Republic of Germany and Professor J., J, O'SULLIVAN¥*,
Pennsylvania State University, University Park (763-53-8)

3:05- 3:25  (424) Accelerating masses in Robertson-Walker space-times., Professor
ABRAHAM H. TAUB, University of California, Berkeley (763-83-6)

3:30- 3:50  (425) Lorentzian distance and Lorentzian geometry. Professor JOHN K, BEEM* and
Professor PAUL E, EHRLICH, University of Missouri, Columbia (763-83-1)

3:55- 4:15  (426) Coupled gravitational and gauge fields, Dr, JUDITH M. ARMS, University of
Utah (763-83-4)

4:20- 4:40  (427) Some problems involving indefinite Riemannian submanifolds. Preliminary
report, MARTIN A, MAGID, Wellesley College (763-53-11)

4:45- 5:05  (428) Pfaffian derived types with no local invariants, Mr, ROBERT L, BRYANT,
University of North Carolina, Chapel Hill (763-53-6)

5:10- 5:30  (429) On the local existence and deformations of submanifolds with constant mean
curvature in a Riemannian manifold, Dr., DOMINIC S, P, LEUNG, U, S, Naval
Academy (763-53-13)
FRIDAY, 2:15 P, M,

Special Session on Operator Theory (General). I, Convention Center, Room 8

2:15- 2:35  (430) Pathology in the Calkin algebra. Professor JOEL ANDERSON, Pennsylvania
State University, University Park (763-47-8)

2:40- 3:00 (431) Lomonosov's theorem: extensions and limitations. Professor ERIC A,
NORDGREN, University of New Hampshire (763-47-9)

3:05- 3:25 (432) C*-algebras associated with free products of groups. Professor WILLIAM L,
PASCHKE and Professor NORBERTO SALINAS*, University of Kansas (763-47-5)

3:30- 3:50  (433) A fully explicit index theory for the C*-algebra generated by two Toeplitz
isometries. Professor CHARLES A, BERGER* and Professor LEWIS A,
COBURN, Yeshiva University, New York (763-47-14)

3:55- 4:15  (434) Closure and continuity, weak and strong. Professor PAUL R, HALMOS,
Indiana University, Bloomington (763-47-7)

FRIDAY, 2:15 P, M.

Special Session on Ordinary Differential Equations; Oscillation and Asymptotic Behavior., I, Convention
Center, Room 7
2:15- 2:35  (435) Properties of solutions of the differential equation xx' - kx'2 + £(x) = 0.

Professor W, R, UTZ, University of Missouri, Columbia (763-34-11)

2:40- 3:00 (436) Subgroups of the reals and asymptotic stability for second-order nonlinear
oscillations, Professor ¥, V, ATKINSON, University of Toronto (763-34-22)

3:05- 3:25  (437) Nonlinear oscillation of higher-order functional differential equations with
deviating arguments. Professor TAKASI KUSANO, Hiroshima University,
Hiroshima, Japan (763-34-24) (Introduced by Professor John R. Graef)
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3:30- 3:50

3:55- 4:15

4:20- 4:40

4:45- 5:05

5:10- 5:30

(438) Nonoscillation and asymptotic properties of solutions of functional differential
equations, Professor JOHN R, GRAEF and Professor PAUL W, SPIKES*,
Mississippi State University (763-34-27)

(439) Nonoscillatory solutions of higher order delay equations, Preliminary report.
Dr. KENT FOSTER, Emory University, and Dr. RONALD GRIMMER¥*,
Southern Illinois University, Carbondale (763-34-7)

(440) Comparison theorems for equations with middle terms of order n-1, Professor
ATHANASSIOS G, KARTSATOS* and Professor JORGE GONZALES TORO,
University of South Florida (763-34-12) (Introduced by Professor M. N. Manougian)

(441) Oscillation theory at a finite singularity, Professor DON HINTON*, University
of Tennessee, Knoxville and Professor ROGER LEWIS, University of Alabama,
Birmingham (763-34-1)

(442) Oscillation theorems for second order ordinary differential inequalities and
equations with alternating arguments, Preliminary report, Dr, M. K.
GRAMMATIKOPOULOS, University of Ioannina, Ioannina, Greece (763-34-26)

FRIDAY, 2:15 P. M.

Session on Algebraic Geometry, Convention Center, Room 2

2:15- 2:25

2:30- 2:40

2:45- 2:55

3:00- 3:10

3:15- 3:25

3:30- 3:40

3:45- 3:55

4:00- 4:10

4:15- 4:25

(443) Sums of squares on planar Nash rings, GUSTAVE A, EFROYMSON, University
of New Mexico (763-14-1)

(444) Conjugacy classes of split subgroups, PETER P, ANDRE, U, S, Naval
Academy (763-14-2)

(445) Formal meromorphic functions on rational varieties, Preliminary report,
Professor ROBERT SPEISER, University of Minnesota, Minneapolis (763-14-3)
(Introduced by Professor Joel Roberts)

(446) Specialization to torsion of a rational point on an elliptic curve over Q(t).
Mr., MICHAEL J, KENT, Rutgers University, New Brunswick, and Dr,
CHARLES F, SCHWARTZ*, Texas Tech University (763-14-4)

(447) Singular points and Weierstrass points of algebraic plane curves, Mr., BEN
THOMAS, University of North Carolina, Chapel Hill (763-14-5)

(448) Plucker relations for p(ei 9). Professor J, R, QUINE, Florida State University
(763-14-6)

(449) The degree of the Prym map in dimension five, ROY C. SMITH, University of
Georgia (763-14-17)

(450) Self-duality of rank 2 reflexive modules, Mr, MATTHEW MILLER, University
of Illinois, Urbana (763-13-1)

(451) Adjacent extensions of rings, Preliminary report, Dr, LUCY I, DECHfINE,
Fitchburg State College (763-13-6)

FRIDAY, 2:15 P, M,

Session on Group Theory and Generalizations, I, Convention Center, Room 12

2:15- 2:25

2:30- 2:40

2:45- 2:55

3:00- 3:10

3:15- 3:25

3:30- 3:40

3:45- 3:5%

(452) Green's relations on the semigroup Sx. Preliminary report, Dr. DAVIDI,
ADU, University of Lagos, Akoka-Yaba, Nigeria (763-20-1)

(453) Automorphism groups of some semigroups are Schiltzenberger groups of others,
Preliminary report, Professor K, D, MAGILL, Jr,, State University of
New York at Buffalo (763-20~3)

(454) Maximal groups in semigroups of binary relations, Dr, KAREN CHASE,
University of Oklahoma, Norman (763-20-4) (Introduced by Carlton J, Maxson)

(455) Permutation characters of finite groups of Lie type. Professor DAVID B,
SUROWSKI, Kansas State University (763-20-5) (Introduced by John E, Maxfield)

(456) Extensions of Z by Z(poo), Professor DEBORAH GALE, Montana State
University (763-20-6)

(457) On the automorphism group of a finite p-group with a small central quotient,
Professor RICHARD M., DAVITT, University of Louisville (763-20-7)

(458) Quadratic equations over free products of groups, Professor LEO P,
COMERFORD, Jr, *, University of Wisconsin-Parkside, and Professor
CHARLES C, EDMUNDS, Mount Saint Vincent University, Halifax, Nova Scotia
(763-20-8)
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4:00~ 4:10

4:15- 4:25

4:30- 4:40

4:45- 4:55

5:00- 5:10

5:15- 5:25

5:30- 5:40

5:45- 5:55

(459) A characteristic class of characters of finite 7-separable groups, Professor
D. S. GAJENDRAGADKAR, University of Texas, El Paso (763-20-9)

(460) F-orthodox semigroups., Dr, C., C, EDWARDS, Indiana University- Purdue
University at Fort Wayne (763-20-10)

(461) Invariants of finite groups and applications, Dr, N,J,A, SLOANE, Bell
Laboratories, Murray Hill, New Jersey (763-20-11)

(462) The nilpotency class of extensions of certain p-groups, Dr, LARRY J,
MORLEY*, Western Illinois University, and Dr, MANLEY PERKEL, Wright
State University, Dayton (763-20-12)

(463) Group retractions induced by a total order, Dr, WALTER S, SIZER, Southern
Illinois University, Carbondale (763-~20-14)

(464) On abelian groups which are pure-injective, as modules over their endomorphism
rings, Ms, BARBARA O'BRIEN, Texas Tech University (763-20-15) (Introduced
by Dr. R. Barnard)

(465) Fusion on p-elements in symmetric groups., Preliminary report, Mr,
JOHN-TIEN HSIEH, University of Florida (763-20-16)

(466) Abelian groups projective over their endomorphism rings. Preliminary report,
Mr. G. P, NIEDZWECKI* and Professor J, D, REID, Wesleyan University
(763-20-17)

FRIDAY, 2:15 P, M.

Session on Functional Analysis, I, Convention Center, Room 4

2:15- 2:25

2:30- 2:40

2:45~ 2:55

3:00- 3:10

3:15- 3:25

3:30- 3:40

3:45- 3:55

4:00- 4:10

4:15- 4:25

4:30- 4:40

4:45- 4:55

5:00- 5:10

5:15- 5:25

(467) Minimal topologies and Lp-spaces, Professor C. D. ALIPRANTIS* and
Professor O, BURKINSHAW, Indiana University-Purdue University at
Indianapolis (763-46-14)

(468) Superharmonic interpolation in subspaces of Cg(X). L. ASIMOW, Syracuse
University (763-46-15)

(469) A weak convergence of vectors relative to a semifinite von Neumann algebra,
Mr. VICTOR KAFTAL, Tel Aviv University, Israel (763-46-16)

(470) Subalgebras of H® and the corona property, Preliminary report., Mr,
JOHN H. RILEY, Jr,, University of Connecticut, Storrs (763-46-17)

(471) Basic sequences in non-Schwartz Fréchet spaces, Professor STEVEN F,
BELLENOT, Florida State University (763-46-18)

(472) Trees and extreme points in Banach spaces, Preliminary report, Dr, AGGIE HO,
Claremont Graduate School (763-46-19)

(473) Some Banach spaces of distributions, Dr, WILLIAM TADD FRANKE, Emory
University (763-46-20)

(474) Smoothness and weak* sequential compactness, JAMES HAGLER* and
FRANCIS SULLIVAN, Catholic University of America (763-46-21)

(475) Nearly smooth norms for Banach spaces, Professor FRANCIS SULLIVAN,
Catholic University of America (763-46-22)

(476) Spaces which are nearly uniformly convex. Preliminary report, Dr. ROBERT E,
HUFF, Pennsylvania State University, University Park (763-46-24)

(477) Convolution equations in nonmetric and non-dual-metric domains. Preliminary
report, Professor J, F, COLOMBEAU and Professor B, PERROT, Universite
de Bordeaux-I, France and Professor T,A, W, DWYER III*, Northern Illinois
University (763-46-25)

(478) Generalized Carleman operators, Dr. ANTON R, SCHEP, California Institute
of Technology (763-46-26)

(479) A non-uniquely minimal Fourier projection. Dr, PETER MORRIS, Pennsylvania
State University, University Park (763-46-27)

FRIDAY, 2:15 P, M,

Session on Algebraic Topology and Manifolds, Convention Center, Room 11

2:15- 2:25

(480) Realization of algebraic homomorphisms by continuous maps, Dr, JOHN
McCLEARY, Bates College (763-55-1)
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2:30- 2:40

2:45- 2:55

3:00- 3:10

3:15- 3:25

3:30- 3:40

3:45- 3:55

4:00- 4:10

4:15- 4:25

4:30- 4:40

4:45- 4:55

5:00- 5:10

5:15= 5:25

5:30- 5:40

5:45- 5:55

6:00- 6:10

6:15- 6:25

(481)
(482)

(483)

(484)

(485)

(486)

(487)

(488)

(489)
(490)
(491)
(492)
(493)
(494)
(495)

(496)

A pon-embedding result for certain exotic spheres. ALAN D, UNELL,
Northwestern University (763-55-2)

Stable properties of rank 1 loop spaces., Preliminary report, Dr, C. A,
McGIBBON, University of Pennsylvania (763-55-3)

On generators of the Zg bordism rings, Dr. CHING-MU WU, University of
West Florida and Tamkang College, Tamsui, Taiwan (763-55-4) (Introduced by
James R, Weaver)

Fixed point index of weighted maps. Preliminary report, Dr. SAMUEL MASIH,
Albany State College (763-55-5)

Classification problem for Lens spaces for one-relator groups with torsion,
Dr., SUSHIL JAJODIA, University of Oklahoma (763-55-6)

Multi-valued mappings of closed and bounded subsets of a normed linear
space—A mapping degree, Preliminary report, MICHAEL R, COLVIN,
Louisiana State University, Baton Rouge (763-55-8)

The homotopy groups of knots,III, The k-invariant of knots, Preliminary report,
Professor JOHN R, HARPER, University of Rochester and Professor S, J.
LOMONACO, Jr.*, State University of New York at Albany (763-57-1)

The genus of 3-manifolds obtained by surgery on cable links, Preliminary
report, Professor BRADD CLARK, University of Southwestern Louisiana
(763-57-2)

Some topology of cyclic multiple planes, Professor RICHARD RANDELL,
University of Michigan, Ann Arbor (763-57-3)

Characterizations of ribbon n-knots, Professor L, RICHARD HITT, University
of South Alabama (763-57-4)

Spanning arcs of patched disks. Dr. GARY RICHTER, Southwestern University
(763-57-5)

Fibered knots and branched coverings of s3, Preliminary report, Professor
JOAN S. BIRMAN, Columbia University, Barnard College (763-57-6)

Uncomplicated group presentations for simply-connected three-manifolds.
Preliminary report, E, H., ANDERSON, Mississippi State University (763-57-7)

On the Morse characteristic of fibre bundles. Preliminary report, Professor
JOHN D, BLANTON, St. John Fisher College (763-57-8)

Resolutions of homology manifolds, FRANK QUINN, Virginia Polytechnic
Institute and State University (763-57-9)

Convergent solutions of singular Pfaffian systems, Preliminary report.
Professor WILLIAM J, FITZPATRICK, University of Southern California
(763-58-1)

FRIDAY, 2:15 P, M.

Session on Probability Theory and Stochastic Processes, Convention Center, Room 5

2:15- 2:25

2:30- 2:40

2:45- 2:55

3:00- 3:10

3:15- 3:25

3:30- 3:40

(497)

(498)

(499)

(500)

(501)

(502)

Quadratic convergence and almost sure convergence of sums of independent
random variables, KENNETH ALEXANDER, University of Washington and
VICTOR GOODMAN*, Indiana University and University of Wisconsin, Madison
(763-60-1)

A theorem on the average roots of random algebraic polynomials, Preliminary
report, Professor MARK J. CHRISTENSEN, Georgia Institute of Technology
(763-60-2) (Introduced by Professor A, T, Bharucha-Reid)

Distribution of waiting times for two discrete-time queues in tandem.
Preliminary report, Dr, JOHN A, MORRISON, Bell Laboratories, Murray Hill,
New Jersey (763-60-4)

On the probability distribution of level crossings by a stochastic process,
Preliminary report, Dr. FARAG A, ATTIA, Kuwait University, Kuwait
(763-60-5)

On reaching a goal quickly in a finite state gambling problem. Professor
THEODORE P, HILL, Georgia Institute of Technology (763-60-6)

A potential theory for geometrically ergodic infinite interacting particle systems.
Dr. DEBRA D. QUALLS, University of Arkansas at Fayetteville (763-60-7)
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3:45- 3:55 (503) On compact convex subsets of D[0,1]. P. Z. DAFFER, Louisiana Tech
University (763-60-8)

4:00- 4:10 (504) Zero-range interaction at Bose-Einstein speeds under a positive recurrent single
particle law, Dr, ED WAYMIRE, University of Mississippi (763-60-9)

4:15- 4:25 (505) Evaluations of absorption probabilities for Wiener process on large intervals,
Professor CHULL PARK* and Professor FREDERICK J, SCHUURMANN, Miami
University, Oxford, Ohio (763-60-10)

4:30- 4:40 (506) An automorphism all of whose n-fold Cartesian products are loosely Bernoulli,
Preliminary report, LAIF SWANSON, Texas A & M University (763-60-11)

4:45- 4:55  (507) A finite element method for random differential equations with random
coefficients, T. C. SUN, Wayne State University (763-60-12)

5:00- 5:10 (508) Central limit theorem for ®'-valued random variables. Professor HUI-HSIUNG
KUO, Louisiana State University, Baton Rouge (763-60-14)

5:15- 5:25 (509) Infinitely divisible distributions similar to class L distributions, THOMAS A,
O'CONNOR, University of Louisville (763-60-15)

5:30- 5:40  (510) A central limit theorem for exchangeable sequences in Banach spaces,
Preliminary report, Dr, CHI-SHANG SOONG, Villanova University (763-60-16)
(Introduced by Professor J. Galambos)

5:45~ 5:55  (511) Sums of independent random variables conditioned to stay bounded, Professor
GRANT A, RITTER, University of Florida (763-60-17)

FRIDAY, 3:30 P, M,

Invited Address, Convention Center Coliseum
(512) Representations of classical groups. Professor BHAMA SRINIVASAN,
Clark University (763-20-24)

FRIDAY, 3:30 P, M.

Session on Biology, Behavioral Sciences and Fluid Mechanics, Convention Center, Room 9
3:30- 3:40 (513) Control of oscillations in haematapoiesis, Professor N, D, KAZARINOFF*,
State University of New York at Buffalo and Professor PAULINE VAN DEN
DRIESSCHE, University of Victoria (763-92-16)

3:45- 3:55  (514) Conditions for global stability concerning a prey-predator model with delay
effects, Preliminary report, Professor ANTHONY LEUNG, University of
Cincinnati (763-92-17)

4:00- 4:10 (515) A model for common source epidemics, Professor R, SHONKWILER¥*,
Georgia Institute of Technology and Professor MAYNARD THOMPSON, Indiana
University at Bloomington (763-92-20)

4:15- 4:25  (516) The diffusion approximation to models of cultural evolution. Preliminary report.
Dr. K.-H. CHEN, Stanford University Medical School (763-92-23)

4:30- 4:40 (517) An integral formulation of a reaction-diffusion equation., Preliminary report,
JAMES A, PENNLINE, Virginia Commonwealth University (763-92-24)

4:45- 4:55  (518) Capillary-gravity waves against a vertical cliff. Dr. LOKENATH DEBNATHX*,
East Carolina University and Dr, UMA BASU, University of Calcutta, India
(763~176-2)

SATURDAY, 1:00 P, M.

Colloquium Lectures, Lecture IV, Convention Center Coliseum
(519) Complex analysis and algebraic geometry, Professor PHILLIP A, GRIFFITHS,
Harvard University

SATURDAY, 2:15 P, M,

Special Session on Operator Theory (Subsession on Subnormal Operators). II, Convention Center,

Room 8

2:15- 2:35  (520) Principal functions and real valued Cauchy transforms. Preliminary report,
RICHARD W, CAREY, University of Kentucky (763-47-36) (Introduced by
Professor Douglas N, Clarke)
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2:40-

3:05-

3:30-

3:00

3:25

3:50

(521) Banach algebras that are dual spaces. Preliminary report, SCOTT W, BROWN,
University of California, Santa Barbara (763-47-1)

(522) Algebras of subnormal operators, Mr, ROBERT OLIN* and Mr, JAMES
THOMSON, Virginia Polytechnic Institute and State University (763-47-3)

(523) A result on quasi-similar subnormal operators., Preliminary report, Professor
JOHN B, CONWAY, Indiana University, Bloomington (763-47-10)

SATURDAY, 2:15 P, M,

Special Session on Ordinary Differential Equations: Oscillation and Asymptotic Behavior, II, Convention

Center, Room 7

2:15~

2:40-

3:05~

3:30~

3:55~

4:20-

4:45~

5:10-

2:35

3:00

3:25

3:50

4:15

4:40

5:05

5:30

(524) Asymptotic behavior of Lotka-Volterra systems. Professor THOMAS G, HALLAM,
University of Tennessee, Knoxville (763-92-18)

(525) Stability theory for Volterra equations, Professor T. A, BURTON, Southern
Llinois University, Carbondale (763-34-6)

(526) Differential inequalities and comparison results in oscillation theory,
Preliminary report, Professor V. A, STAIKOS, University of Ioannina,
Ioannina, Greece (763-34-30)

(527) Further results on the oscillation of functional differential equations. Preliminary
report, Professor HIROSHI ONOSE, Ibaraki University, Mito, Japan (763-34-25)

(528) Comparison theorems for delay differential equations, Professor W. E,
MAHFOUD, Murray State University (763-34-29)

(529) Oscillation properties of nth order linear differential equations, Professor
GARY D, JONES, Murray State University (763-34-28)

(530) Nonlinear relationships between oscillation and asymptotic behavior, Professor
ALLAN EDELSON and Professor KURT KREITH*, University of California,
Davis (763-34-2)

(531) Comparison theorems for second-order linear difference equations., Preliminary
report, Professor WILLIAM T. PATULA, Southern Illinois University,
Carbondale (763-39-1)

SATURDAY, 2:15 P. M.

Special Session on Nonacademic Mathematical Research, Convention Center, Room 11

(532) System identification: Examples of regularizable ill-posed problems, Dr,
DAVID A, LEE, Air Force Institute of Technology, Wright- Patterson Air Force
Base, Ohio (763-93-1) (Introduced by Dr. Robert J. Thompson)

(533) Graph-theoretic path problems arising in facility safeguards studies,
Preliminary report, Mr, BERNIE L., HULME, Sandia Laboratories, Albuquerque,
New Mexico (763-90-2) (Introduced by Dr. Robert J. Thompson)

(534) Boundary conditions for the dynamic solution of acoustic equations in an
unbounded region, Dr., ALVIN BAYLISS*, ICASE, Hampton, Virginia and
Dr. ELI TURKEL, Courant Institute of Mathematical Sciences (763-65-2)

(535) Self-adaptive Galerkin methods for one dimensional miscible and immiscible
displacements, Preliminary report, Dr. RICHARD P, KENDALL*, Exxon
Production Research Co,, Houston, Texas, Professor JIM DOUGLAS, Jr,,
University of Chicago, Professor MARY F, WHEELER, and Mr, BRUCE L,

(536) Asymptotic solutions to engineering design problems., Dr. ALEXANDER J,
FEDEROWICZ, Westinghouse R & D Center, Pittsburgh (763-90-1) (Introduced

2:15- 2:35
2:40- 3:00
3:05- 3:25

(Introduced by Dr, Robert J, Thompson)
3:30- 3:50

DARLOW, Rice University (763-76-1)
3:55- 4:15

by Dr. Robert J, Thompson)
4:20- 4:40

(537) Construction of balanced switching networks, Dr, FRANK K. HWANG and
Dr, SHEN LIN*, Bell Laboratories, Murray Hill, New Jersey (763-05-1)

SATURDAY, 2:15 P, M.

Session on Associative Rings and Algebras, Convention Center, Room 5

2:15~

2:25

(538) Finitely generated ideals in free group algebras, Dr, ROMAN W, WONG,
Washington & Jefferson College (763-16-2)
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2:30- 2:40

2:45- 2:55

3:00- 3:10

3:15- 3:25

3:30- 3:40

3:45- 3:55

4:00- 4:10

4:15- 4:25

4:30- 4:40

4:45~ 4:55

5:00- 5:10

5:15- 5:25

(539) Bialgebras with left antipodes. Preliminary report, Professor EARL J, TAFT,
Institute for Advanced Study and Rutgers University, New Brunswick (763-16-3)

(540) Hopf algebras and tensor products of semisimple representations. Preliminary
report, Dr. RICHARD K. MOLNAR, Oakland University (763-16-4)

(541) On a splitting theorem of Azumaya algebras, Preliminary report, Professor
GEORGE SZETO, Bradley University (763-16-5)

(542) Simple near-ring centralizers of finite rings, Professor KIRBY C, SMITH*
and Professor CARLTON J, MAXSON, Texas A & M University (763-16-6)

(543) N-dimension and N-critical modules, Preliminary report, LLOYD CHAMBLESS,
University of North Carolina, Chapel Hill (763-16-7)

(544) Reduction of matrices over von Neumann regular rings, Preliminary report,
THOMAS R. SAVAGE, St, Olaf College (763-16-8)

(545) A nonabelian 2-group whose endomorphisms generate a ring, and other examples
of E-groups. Professor J, J. MALONE, Worcester Polytechnic Institute
(763-16-9)

(546) H-monogenic near-rings, Preliminary report. Dr. HORACE OLIVIER and
Professor HENRY HEATHERLY*, University of Southwestern Louisiana
(763-16-10)

(547) The Kostant structure theorems for K/k Hopf. WARREN NICHOLS, Florida
State University (763-16-11)

(548) Derivations and commutativity of rings, L, O, CHUNG, JIANG LUH and
A. RICHOUX*, North Carolina State University (763-16-12)

(549) Reduced and densely nil right ideals, Preliminary report, Dr, GARY F,
BIRKENMEIER, Southeast Missouri State University (763-16-13)

(550) f-projectivity and flat epimorphisms, Dr. MARSHA F, JONES, Claremont
Graduate School (763-16-14)

SATURDAY, 2:15 P, M,

Session on Group Theory and Generalizations, II, Convention Center, Room 12

2:15- 2:25

2:30- 2:40

2:45- 2:55
3:00- 3:10

3:15- 3:25
3:30- 3:40

3:45- 3:55

4:00- 4:10

4:15- 4:25

4:30- 4:40

(551) Some indecomposable modules of groups with split (B, N)-pairs, Preliminary
report, Dr. NALSEY B. TINBERG, Southern Illinois University, Carbondale
(763-20-13)

(552) A generalization of a theorem of P, Hall on nilpotent products, Preliminary
report, Professor ANTHONY M, GAGLIONE, U, S, Naval Academy (763-20-18)

(553) S-groups. Dr, ROBERT O, STANTON, St, John's University (763-20-19)

(554) Topologies induced in free semigroups., Preliminary report, Professor
J. HIGGINS, Brigham Young University (763-20-20)

(555) On groups of Ree type. Dr, MARK R, HOPKINS, Drake University (763-20-21)

(556) On the elementary theory of a certain class of groups. Preliminary report,
KENNETH W, WESTON, University of Wisconsin-Parkside (763-20-22)

(557) Torsion and tensor products for valuated groups. Professor TEMPLE H, FAY,
New Mexico State University, Las Cruces (763-20-23)

(558) Real characters and the Schur multiplier. Preliminary report, Dr, SIDNEY C.
GARRISON and Dr, STEPHEN M., GAGOLA, Jr,*, Texas A & M University
(763-20-25) (Introduced by Kirby Smith)

(559) Small subgroups. Mr. STEPHEN C, KING, California State University,
Los Angeles (763-20-26)

(560) Global Warfield groups, ROGER H, HUNTER* and FRED RICHMAN, New Mexico
State University, Las Cruces (763-20-27)

SATURDAY, 2:15 P, M.

Session on Sequences, Series and Approximations, Convention Center, Room 2

2:15- 2:25

2:30- 2:40

(561) Summability of matrix transforms of subsequences, Dr, THOMAS A, KEAGY,
Texas Eastern University (763-40-9)

(562) On Euler- and Sonneschein-matrices. Professor KARL-HEINZ INDLEKOFER,
University of Paderborn, Federal Republic of Germany (763-40-11)
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2:45- 2:55 (563) Nonnegative #-4 Ndrlund means, Preliminary report, Mr, JAMES
DEFRANZA, Kent State University, Kent (763-40-12)

3:00- 3:10 (564) Some examples of integer approximation, Dr, CECELIA H, CHU, Department of
Energy, Washington, D, C, (763-41-2)

3:15- 3:25 (565) Probabilistic interpretation of some positive linear operators, Mr, J, P. KING,
Lehigh University (763-41-3)

3:30- 3:40 (566) On best two-point local approximation, Preliminary report. Professor
CHARLES K, CHUI and Mr, LO-YUNG SU*, Texas A & M University (763-41-4)

3:45- 3:55 (567) Norm and zero asymptotics for extremal polynomials, Dr, LYNN R, ZIEGLER,
Ohio State University, Columbus (763-41-5)

4:00- 4:10 (568) Inequalities for polynomials with a prescribed zero, Mr, M, LACHANCE* and
Professor E, B, SAFF, University of South Florida and Professor R, S, VARGA,
Kent State University, Kent (763-41-6)

4:15- 4:25 (569) Approximations of the second derivative, Preliminary report, Dr. J, M. ASH*
and Dr, R, L, JONES, DePaul University (763-41-7)

4:30- 4:40 (570) Multipliers for Fourier series and Jacobi series, Preliminary report,
Professor GEORGE GASPER*, Northwestern University and Professor
WALTER TREBELS, Technische Hochschule Darmstadt, Federal Republic
of Germany (763-42-2)

SATURDAY, 2:15 P, M,

Session on Functional Analysis, II, Convention Center, Room 4
2:15- 2:25 (571) Approximate identities and pointwise convergence, Professor H, S, BEAR,
University of Hawaii, Honolulu (763-46-1)

2:30- 2:40  (572) A characterization of M-ideals in B(4p) for 1 < p < . Preliminary report,
PATRICK FLINN, Ohio State University, Columbus (763-46-3)

2:45- 2:55  (573) Sectional representation of Banach modules, Professor J. W. KITCHEN*,
Duke University and Professor D, A, ROBBINS, Trinity College, Hartford
(763-46-5)

3:00 3:10 (574) Compact and weakly compact derivations of C*-algebras, Preliminary report.
CHARLES A, AKEMANN, University of California, Santa Barbara and
STEVE WRIGHT*, Oakland University (763-46-6)

3:15- 3:25 (575) On James' quasi-reflexive Banach space as a Banach algebra. Professor
ALFRED D, ANDREW* and Professor WILLIAM L, GREEN, Georgia Institute
of Technology (763-46-7)

3:30- 3:40 (576) Essential subspaces. Preliminary report, Professor R. S, DORAN, Texas
Christian University (763-46-8)

3:45- 3:55  (577) Basically scattered measures. Dr, N, J, KALTON, University of Missouri,
Columbia, Dr, B, TURETT*, Oakland University and Dr, J. J, UHL, Jr.,
University of Illinois, Urbana (763-46-9)

4:00- 4:10 (578) Uniform strong additivity as a lattice property. Professor RUSSELL G. BILYEU
and Professor PAUL W, LEWIS*, North Texas State University (763-46-10)

4:15- 4:25  (579) The Banach-Saks property in Lebesgue-Bochner function spaces. C. J. SEIFERT,
University of Kansas (763-46-11)

4:30- 4:40 (580) Type and cotype in Lorentz qu spaces. Preliminary report., JOSEPH
CREEKMORE, Kent State University (763-46-12) (Introduced by Professor
Joseph Diestel)

4:45- 4:55 (581) Subspaces of some nuclear sequence spaces, Dr, M. ALPSEYMEN and
Professor T, TERZIOGLU, METU, Ankara, Turkey and Professor M. S.
RAMANUJAN*, University of Michigan, Ann Arbor (763-46-13)

SATURDAY, 2:15 P, M.

Session on Mathematical Education, Convention Center, Room 6
2:15- 2:25 (582) The old math, the new math, and the aftermath, Professor ROBERT P,
HOSTETLER, The Behrend College of the Pennsylvania State University, Erie
(763-97-1) (Introduced by Professor Roland E. Larson)
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2:30- 2:40 (583) A program of undergraduate mathematical research, Professor ROBERT C,
ESLINGER, Hendrix College (763-98-1)
2:45- 2:55  (584) Considerations in beginning a mathematics assistance center, Preliminary

report, Professor JANICE T, ASTIN* and Professor JULIA P, KENNEDY,
Georgia State University (763-98-2)
Frank T, Birtel
New Orleans, Louisiana Associate Secretary

Organizers and Topics of Special Sessions

Names of the organizers of special sessions to be held at meetings of the Society are listed
below, along with the topic of the session. Papers will be considered for inclusion in special sessions,
if their abstracts are submitted to the Providence office by the deadlines given below. These deadlines
are three weeks earlier than those for abstracts for regular sessions of ten-minute contributed papers.
The most recent abstract form has a space for indicating that the abstract is for a special session.

If you do not have a copy of this form, be sure your abstract is clearly marked "For consideration for
special session (title of special session), ' Papers not selected for special sessions will automatically

be considered for regular sessions unless the author gives specific instructions to the contrary.

764th Meeting

Christopher J, Allday, Hugh M,
Hilden, and Bob Little

Ronald P, Brown and Thomas C,

Craven

William P, Hanf and Dale W,
Myers

Nobuo Nobusawa and Arthur A,
Sagle

L. Thomas Ramsey and
Benjamin B, Wells, Jr,

765th Meeting

Harold M. Hastings

Heisuke Hironaka and
George R. Kempf

Gangaram S, Ladde

Gerard J, Lallement

Harry Kesten

Louis F, McAuley

766th Meeting

Daniel D, Anderson

Kent R, Fuller

William H, Jaco

James P. Kuelbs and Walter V.
Philipp

Richard P. McGehee

Paul S, Muhly

John C. Polking

767th Meeting

Priscilla E, Greenwood
Stanley S. Page

Lon M, Rosen

Honoluli, Hawaii, March 1979

Deadline; January 9

New York, New York, April 1979

Geometric topology

Quadratic forms

Countable models

Nonassociative algebras and applications
Commutative harmonic analysis

Deadline: February 6

Homotopy theory

Algebraic geometry

Mathematical modeling

Algebraic and topological semigroups
Probability theory

Monotone and open mappings

Iowa City, Iowa, April 1979 Deadline: February 6

Vancouver, Canada, June 1979

Commutative ring theory
Noncommutative ring theory
Three-dimensional manifold theory

Probability on Banach spaces
Dynamical systems

Operator theory

Several complex variables

Deadline; April 3

Probability
Representations and Ring Theory
Mathematical physics

Invited Speakers at AMS Meetings

The individuals listed below have accepted invitations to address the Society at the times and
places listed. For some meetings, the lists of speakers are incomplete.

Honolulu, Hawaii, March 1979

Iowa City, Iowa, April 1979

Henry A, Dye

William A, Harris, Jr.
New York, New York, April 1979

Charles G. Conley Judith D, Sally
Wolfgang R, G, Haken B. A, Taylor

Richard W. Dudley
Eugene B, Dynkin
Richard F. Gundy

H. Hironaka
George R, Kempf

Kent, Ohio, November 1979

Albert Marden
Paul H, Rabinowitz

Kyung W, Kwun
Daniel R, Lewis
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Announcement of the 764th Meeting

University of Hawaii, Honolulu, March 30—April 1, 1979

The seven hundred sixty-fourth meeting of
the American Mathematical Society will be held
at the University of Hawaii at Manoa in Honolulu,
Hawaii, from Friday, March 30, through Sunday,
April 1, 1979,

By invitation of the Committee to Select
Hour Speakers for Far Western Sectional Meet-
ings, there will be two invited one-hour addresses.
HENRY A. DYE of the University of California,
Los Angeles, will lecture at 11:00 a. m. on Fri-
day; the title of his address will be given in the
February issue of the NOTICES, WILLIAM A.
HARRIS, Jr., of the University of Southern Cali-
fornia will speak at 11:00 a. m, on Saturday. The
title of his talk is "Laplace integrals and factorial
series in singular differential and difference
equations." Both lectures will be in the Kuyken-
dall Auditorium.

By invitation of the same committee, there
will be five special sessions of invited twenty-
minute papers, All of the organizers are at the
University of Hawaii at Manoa except for Arthur
A, Sagle, who is at the University of Hawaii at
Hilo, CHRISTOPHER J. ALLDAY, HUGH M.
HILDEN, and BOB LITTLE are organizing a spe-
cial session on Geometric topology; the list of
speakers includes Neal E. Brand, Ronald A, Fin-
tushel, Cameron Gordon, S. Halperin, Dennis
Johnson, Kenneth C. Millett, Robert Oliver,
Peter Sie Pao, Nobuyuki Albert Sato, Martin G,
Scharleman, John R. Stallings, and Ronald J.
Stern. RONALD P. BROWN and THOMAS C.
CRAVEN are organizing a special session
on Quadratic forms; the tentative list of
speakers includes Lawrence Berman, Craig M.
Cordes, Andrew G, Earnest, Richard S. Elman,
J.S. Hsia, Donald G. James, Jerrold L. Klein-
stein, Tsit-Yuen Lam, Murray Marshall, Ber-
nard R. McDonald, Takashi Ono, Paul Pono-
marev, Alex Rosenberg, Daniel B. Shapiro, Olga
Taussky-Todd, Adrian R, Wadsworth, and Roger
P, Ware. WILLIAM P, HANF and DALE W,
MYERS are arranging a special session on Count-
able models; the list of speakers will include
Miroslav Benda, Nigel Cutland, Harvey M.
Friedman, Edgar G.K. Lopez-Escobar, Michael
Makkai, Arnold W, Miller, Anil Nerode, Kenneth
Schilling, John S. Schlipf, and Robert L.
Vaught, NOBUO NOBUSAWA and ARTHUR A.
SAGLE are organizing a special session on Non-
associative algebras and applications and the
tentative list of speakers is Georgia M, Benkart,
Morton L. Curtis, Stephen Joseph Doro, Erwin
Kleinfeld, J. Marshall Osborn, Earl J. Taft,
Gregory P, Wene, and David J, Winter,

L. THOMAS RAMSEY and BENJAMIN B. WELLS,
Jr., arearranging a special session on Commuta-
tive harmonic analysis; the list of speakers in-
cludes Aharon Atzmon, John J. F. Fournier, Colin
C. Graham, Henry Helson, Edwin Hewitt, Louis
Pigno, Daniel G. Rider, and Alberto Torchinsky.

There will be sessions of contributed ten-
minute papers. Abstracts should be sent to the
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American Mathematical Society, P,O. Box 6248,
Providence, Rhode Island 02940, so as to arrive
by the deadline of January 30, 1979. Late papers
will be accepted for presentation at the meeting,
but will not be listed in the printed program.

SYMPOSIUM ON THE GEOMETRY OF
THE LAPLACE OPERATOR

With the anticipated support of the National
Science Foundation, a symposium on the Geometry
of the Laplace Operator is scheduled to take place
Tuesday through Friday, March 27-30, This
topic was selected by the Committee to Select
Hour Speakers for Far Western Sectional Meet-
ings, whose members are Paul C. Fife (chair-
man), David M. Goldschmidt, Robert Osserman,
Rimhak Ree, and Kenneth A. Ross.

The purpose of the symposium is to bring
together people working in several related areas
of geometry and analysis. The common thread is
the Laplace operator, whose eigenvalues and
eigenfunctions have been found in recent years to
contain an unsuspected wealth of information on
the geometry and topology of the underlying do-
main, There are also links to physics through po-
tential theory, the basic equations of wave motion
and heat flow or diffusion, and quantum mechan-
ics. These links have proven fruitful in both di-
rections.

It is planned to have eight half-day sessions
devoted to various subtopics, including the fol-
kowing: The spectrum of the Laplacian (distribu-
tion of eigenvalues, relations to periodic geode-
sics and global geometry); Riemann surfaces
(Selberg trace formula, dependence of spectrum
on genus, conformal type, etc.); bounds on
eigenvalues (influences of curvature, topology,
etc. ); nonlinear problems (harmonic mappings,
prescribed Gauss or scalar curvatures); group
theory (the Laplacian on Lie groups and homo-
geneous spaces); and applications (physics,
chemistry).

The Organizing Committee for the sympo-
sium includes David Bleecker, University of
Hawaii, Honolulu, and Robert Osserman, Stan-
ford University (co-chairmen); Victor Guillemin,
Massachusetts Institute of Technology; Henry P.
McKean, Jr,, Courant Institute of Mathematical
Sciences; Karen Uhlenbeck, University of Illinois
at Chicago Circle; and Joel Weiner, University
of Hawaii, Honolulu.

Some of the speakers, and the titles of
their lectures, are: M.V, BERRY, H.H. Wills
Physics Laboratory, Bristol, England, '""Mor-
phology of wave functions in integrable and non-
integrable systems'; PETER BUSER, University
of Bonn, Federal Republic of Germany, "On
Cheeger's inequality A\12 h2/4';ISAAC CHAVEL,
CUNY, City College, "Lowest-eigenvalue in~
equalities'; JEFF CHEEGER, SUNY, Center at
Stony Brook, "The Laplacian on spaces with
singularities'; S.-Y. CHENG, Princeton Univer-
sity, '"Some remarks on harmonic maps'';



HAROLD DONNELLY, University of California,
Berkeley, "Expansions associated to clean inter-
sections'; DENNIS HEJHAL, University of Min-
nesota, '"Some Dirichlet series whose poles lie
along critical lines' (tentative); DAVID KAZH-
DAN, Harvard University, "Spectrum of Laplace
operators on manifolds of the negative curvature";
JOHAN KOLK, University of California, Los
Angeles, ''Spectra of compact locally symmetric
spaces'' (tentative); H, BLAINE LAWSON, Jr., Uni-
versity of California, Berkeley and SUNY, Center at
Stony Brook, '"Connections with harmonic curva-
ture" (tentative); ELLIOTT H. LIEB, Princeton
University and Kyoto University, Japan, '"Bounds
on the number of eigenvalues of - A+ V(x)";
RICHARD MELROSE, Massachusetts Institute of
Technology, '"The Laplacian on a geodesically
convex manifold with boundary'; RICHARD
SCHOEN, New York University, Courant Institute
of Mathematical Sciences, '"Geometric bounds on
the low eigenvalues' (tentative); I. M, SINGER,
University of California, Berkeley, "Determi-
nants in quantum field theory''; EUGENE B, TRU-
BOWITZ, New York University, Courant Institute
of Mathematical Sciences, "Action angle variables
for ordinary differential operators'; ALAN
WEINSTEIN, University of California, Berkeley,
and Rice University, '""Nonlinear stabilization of
quasi-modes" (tentative); HAROLD WIDOM, Uni-
versity of California, Santa Cruz, "Asymptotics
of compressions to spectral subspaces of the La-
placian'; and S.-T, YAU, Stanford University,
"On the estimate of the first eigenvalue of a com-~
pact Riemannian manifold", Other lecturers, the
titles of whose talks are not yet available, are:
PIERRE H. BERARD, CNRS, Paris, France;
JAMES EELS, Mathematics Institute, Coventry,
England; JERRY KAZDAN, University of Pennsyl-
vania; and FRANK WARNER, University of
Pennsylvania.

REGISTRATION

The registration desk will be located in
Kuykendall Hall, and will be open from 8:30 a.m.
until noon, and 1:00 p.m. to 4:30 p.m. on Tues-
day, Wednesday, and Thursday; on Friday and
Saturday the desk will be open from 8:00 a,m, to
noon, and from 1:00 p,m, to 4:00 p.m. ; on Sun-
day the hours will be from 9:00 a. m. until noon,
Tourist information will be available at the regis-
tration desk.

Eugene, Oregon

50

The registration fees for the meeting and sympo-
sium are:

Meeting Symposium Meeting and

Only Only Symposium
Nonmember $5 $3 $8
Member 3 2 5
Student/Unem-
ployed 1 1 2

TRAVEL AND ACCOMMODATIONS

The meeting coincides with a very busy
tourist season in Hawaii, so participants should
make their plans as soon as possible! Some flights
are already booked; it is imperative that plans be
made NOW, Reservations for air travel and hotel
accommodations can be made through Hawaii Con-
ference Planners, 2222 Kalakaua Avenue, P, O.
Box 8519, Honolulu, Hawaii 96815, They will pro-
vide a choice of hotels, group air fare rates, and
optional tours and activities. The deadline for re-
ceipt of hotel reservations is January 26, 1979,
Participants communicating with HCP should men-
tion that they are attending the mathematics meet-
ing, For your convenience an information request
form can be found on page A-690 of the October is-
sue of the NOTICES. You may prefer to consult
your own travel agent for -assistance, or to deter-
mine whether any special air fares or travel
packages would apply from your point of origin at
that time.

FOOD SERVICE

The East-West Center Cafeteria in Jeffer-
son Hall and the Campus Center Cafeteria will
both be open. In addition, several restaurants and
fast food establishments on University Avenue are
within easy walking distance of campus.

LOCAL TRANSPORTATION AND PARKING

The bus system in Honolulu is quite good.
To go from Waikiki to the University of Hawaii,
take bus #4 Nuuanu-Dowsett. For the reverse
trip, take bus #4 University—Waikiki. Buses run
every fifteen minutes and require 25¢ in exact
change.

Persons driving to the campus may take the
Lunalilo Freeway to University Avenue, proceed
north to Dole Street (just prior to Founder's Gate)
and turn right onto Dole Street. Free parking
will be available in the parking structure south of
Dole Street, Parking on the upper campus will
cost 50¢ per hour.

Kenneth A, Ross
Associate Secretary



First Announcement of the 765th

Meeting

Biltmore Hotel, New York City, April 19—20, 1979

The seven hundred sixty-fifth meeting of the
American Mathematical Society will be held at the
Biltmore Hotel, Madison Avenue at 43rd Street,
New York City, on Thursday and Friday, April 19
and 20, 1979.

By invitation of the Committee to Select
Hour Speakers for Eastern Sectional Meetings,
there will be five invited one-hour addresses and
six special sessions of twenty-minute papers.
Three of the invited addresses and a special ses-
sion will be devoted to the theme '"Probability
theory and applications to contiguous branches of
mathematics.' These invited addresses will be
presented by RICHARD M. DUDLEY, Massachu-
setts Institute of Technology; EUGENE B. DYN-
KIN, Cornell University; and RICHARD F, GUN-
DY, Rutgers University. HARRY KESTEN of
Cornell University, and DONALD DAWSON of
Carleton University, are organizing a related
special session on Probability theory. The second
theme is "Algebraic geometry, " for which the in-
vited speakers will be HEISUKE HIRONAKA of
Harvard University, and GEORGE R. KEMPF of
Johns Hopkins University. They are also organiz-
ing a related special session on Algebraic geom-
etry. Titles of the lectures will be announced in
a later issue of the NOTICES.

Four additional special sessions are being
organized. The titles of these special sessions
and the names of the organizers are: Homotopy
theory, HAROLD M. HASTINGS, University of
Georgia; Mathematical modeling, GANGARAM S.
LADDE, SUNY, College at Potsdam; Algebraic
and topological semigroups, GERARD J. LALLE-
MENT, Pennsylvania State University; and Mono-
tone and open mappings, LOUIS F. McAULEY,
SUNY, Center at Binghamton,

Anyone submitting an abstract for the meet-
ing who feels that his or her paper would be parti-
cularly suitable for one of these special sessions
should indicate this clearly on the abstract, and
mail it so as to reach the office of the American
Mathematical Society in Providence by February
6, 1979, three weeks before the normal deadline
for abstracts of contributed papers.

There will also be sessions for contributed
ten-minute papers. The abstract deadline is
February 27, 1979, If necessary, late papers will
be accepted for presentation at the meeting, but
it will not be possible to list these in the printed
program,

The Council of the Society will meet on
Wednesday evening, April 18, at the Biltmore
Hotel.

University Park, Pennsylvania
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REGISTRATION

The registration desk will be located in the
Vanderbilt Suite on the first floor of the Biltmore
Hotel, and will be open from 8:00 a, m, to 4:30
p.m, on Thursday, and from 8:00 a.m. to 3:00
p.m. on Friday. The registration fees will be $5
for nonmembers, $3 for members, and $1 for stu-
dents or unemployed mathematicians.

ACCOMMODATIONS

A block of rooms has been set aside at the
Biltmore Hotel for use by participants attending the
meeting, Persons planning to stay at the Biltmore
should make their own reservations with the hotel
and should be sure to mention the mathematics
meeting, in order to obtain the special rates. For
your convenience, a reservation form and list of
the room rates will be found on page A-190 of these
NOTICES. The deadline for receipt of reserva-
tions is April 4, 1979,

TRAVEL

The Biltmore Hotel is located on Madison
Avenue at 43rd Street, on the east side of New
York City. Walkways from Grand Central Station
connect with the hotel, and signs are posted di-
recting persons to the hotel lobby.

Those arriving by bus at the Port Authority
Bus Terminal may take the Independent Subway
Systermn, a taxi, or bus to the hotel. There is
shuttle bus service directly to Grand Central Sta-
tion from LaGuardia, Kennedy, and Newark Air-
ports, and starters will direct passengers to the
correct bus.

Persons arriving by car will find several
parking garages in the area, in addition to the
garage at the Biltmore Hotel. Parking service can
be arranged through the hotel doorman. The pre-
sent rate for parking in the hotel garage is $12.50
for each 24-hour period, and there is an additional
charge for extra pickup and delivery service if it
is required. The parking fee is subject to New York
City taxes,

MAIL ADDRESS

Registrants at the meeting may receive
mail addressed to them in care of the American
Mathematical Society Meeting, Biltmore Hotel,
Madison Avenue at 43rd Street, New York, New
York 10017,

Raymond G. Ayoub
Associate Secretary



First Announcement of the 766th Meeting

University of lowa, lowa City, April 27—28, 1979

The seven hundred sixty-sixth meeting of
the American Mathematical Society will be held
on Friday and Saturday, April 27-28, 1979 at the
University of Iowa, Iowa City, Iowa, Most of the
sessions of the meeting will be held in the Iowa
Memorial Union, which will also be the hotel
headquarters for the meeting.

By invitation of the Committee to Select
Hour Speakers for Western Sectional Meetings,
there will be four invited one-hour addresses.
The speakers will be: CHARLES C. CONLEY,
University of Wisconsin, at 11:00 a,m, on Friday;
WOLFGANG R.G. HAKEN, University of Illinois,
at 1:45 p.m, Friday; JUDITH D, SALLY, North-
western University, at 11:00 a,m. on Saturday;
and B, A, TAYLOR, University of Michigan, at
1:45 p.m, on Saturday, All four addresses will
be presented in the Illinois Room of the Iowa
Memorial Union,

By invitation of the same committee, there
will be seven special sessions of selected twenty-
minute papers. The organizers and topics of
these special sessions are: DANIEL D,
ANDERSON, University of Iowa, Commutative
ring theory; KENT R, FULLER, University of
Iowa, Noncommutative ring theory; WILLIAM
H, JACO, Rice University, Three-dimensional

Urbana, Illinois

manifold theory; JAMES P, KUELBS, University
of Wisconsin, and WALTER V., PHILIPP, Uni-
versity of Illinois, Probability on Banach spaces;
RICHARD P. McGEHEE, University of Minnesota,
Dynamical systems; PAUL S, MUHLY, University
of Iowa, Operator theory; and JOHN C. POLKING,
Rice University, Several complex variables, Most
of the talks to be presented in these special
sessions will be by invitation, However, anyone
submitting an abstract for the meeting who feels
that his or her abstract would be particularly
suitable for one of these special sessions, should
indicate this clearly on the abstract, and mail

it in time to reach the office of the American
Mathematical Society in Providence by February
6, 1979, three weeks before the normal deadline
for abstracts of contributed papers.

There will also be sessions for contributed
ten-minute papers as needed. The abstract dead-
line is February 27, 1979.

Iowa City is within 300 miles driving dis-
tance from such cities as Chicago, Kansas City,
Milwaukee, Minneapolis, Omaha, and St. Louis.
Further information about travel and accommo-
dations will appear in the February issue of
these NOTICES.

Paul T. Bateman
Associate Secretary

1979 SUMMER SEMINAR/WORKSHOP

Algebraic and Geometric Methods in Linear Systems Theory

Harvard University, Cambridge, Massachusetts, June 19—30, 1979

The Society will sponsor a seminar/work-
shop on Algebraic and Geometric Methods in
Linear Systems Theory to be held June 19-30,
1979 at Harvard University, Cambridge, Massa-
chusetts. The cochairmen of the conference are
Roger Brockett, Harvard University; C.I.
Byrnes, Harvard University; and Clyde Martin,
Case Western Reserve University, The confer-
ence will bring together researchers in control
and its advanced developments, and will be held
with the financial support of Ames Research
Center of the National Aeronautics and Space
Administration, and the NATO Advanced Study
Institute Programme,.

About three-quarters of the time will be
devoted to a series of high level pedagogical
lectures on the mathematics of linear systems
theory, intended as an introduction to some of
the advanced techniques in linear systems, The
tentative list of speakers includes H, Rosenbrock
who will lecture on developments in transfer
function techniques; M, Wonham who will give a
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series of lectures on ""System design via controi-
lability subspace techniques"; Y. Rouchaleau and
C.1. Byrnes will share responsibility for a series
of lectures on "Systems over rings"; Professor
Byrnes will also share responsibility with M,
Hazewinkel and C, Martin for a set of lectures

on "Linear systems and algebraic geometry";

P, Fuhrmann will give a set of lectures on
infinite dimensional systems; and J,C. Willems
will expand the scope of the lectures by discussing
linear stochastic systems. The remaining time
will be devoted to presentation of research
results and needs by other participants,

Funds for participant support will be
limited, and it is hoped that a number of partic-
ipants who wish to attend will obtain their own
sources of support. Those wishing to take part
in the seminar/workshop and/or be considered
for financial assistance should write to Clyde
Martin, Department of Mathematics, Case
Western Reserve University before March 1,
1979. Those who wish financial support should
write as soon as possible.



1979 SUMMER RESEARCH INSTITUTE

Finite Group Theory

University of California, Santa Cruz, June 25— July 20, 1979

The twenty-seventh Summer Research
Institute sponsored by the American Mathematical
Society will be devoted to finite group theory,
and will take place at the University of California,
Santa Cruz, for a period of four weeks from June
25—July 20, 1979, The Organizing Committee
consists of Jonathan L, Alperin, Michael
Aschbacher, Nicholas Burgoyne, Bruce Cooper-
stein, Daniel Gorenstein (chairman), and Geoffrey
Mason, It is anticipated that the institute will be
supported by a grant from the National Science
Foundation,

The tremendous progress in finite group
theory in recent years promises to change the
entire field, After more than a quarter of a
century of intensive effort by several hundred
people, the classification of all finite simple
groups appears to be rapidly nearing conclusion,
One can safely predict that by 1980 the general
theory of simple groups will have been fully
developed and that if the classification is not
complete by then, all that will remain to analyze
will be a very few specialized problems, More
and more of the practitioners are beginning to
look beyond simple groups and to ask what the
significant questions concerning finite groups
are going to be in the "'post simple group' era.

In view of these developments, the time is per-
fect to hold a large scale conference on finite
group theory, having as its subject two main
themes:

A, The classification of finite simple groups
B. Future directions in finite group theory

Housing accommodations for those attend-
ing the institute will be provided in a complex of
residence houses on the campus, and meals will
be served in a nearby dining hall, In the early
spring a brochure of information will be available,
which will contain details about the program,
room and board rates, physical facilities, reg-
istration fees, and a reservation form for accom-
modations.

Funds for participant support will be
limited, and it is hoped that a number of partic-
ipants who wish to attend will obtain their own
support. Those wishing to take part in the
institute and/or be considered for financial
assistance should write to Dr. William J.
LeVeque, American Mathematical Society, P.O.
Box 6248, Providence, Rhode Island 02940,
before April 16, 1979, The committee will then
consider these requests, and applicants will be
informed of its decision shortly thereafter,

LECTURES IN APPLIED MATHEMATICS

MODERN MODELING
OF CONTINUUM PHENOMENA
edited by Richard C. DiPrima

The articles contained in this volume follow
the pattern of the lectures presented at the Ninth
Summer Seminar on Applied Mathematics, spon-
sored jointly by the American Mathematical
Society and the Society for Industrial and Applied
Mathematics, held at Rensselaer Polytechnic In-
stitute from July 7 to July 18, 1975. The articles
are more detailed and include generalizations that
could not be presented during the lectures.

The purposes of the seminar and therefore of
this volume are (i) to introduce the participants
to selected mathematical research areas of high
current interest and relevance, (ii) to present the

underlying fundamental laws of continuum model
building, and (iii) to present selected mathemati-
cal topics particularly useful in solving modern
mathematical problems of continuum phenomena.

The table of contents is: An introduction to
continuum theory by Lee A. Segel; Perturbation
theory by Donald S. Cohen; Introduction to the
asymptotic analysis of stochastic equations by
George C. Papanicolaou; Lectures in population
dynamics by G. Oster; Amoeboid motions by
Garrett M. Odell; and Earthquake sources by
Leon Knopoff and John O. Mouton.

Volume 16
251 pages WINDIVIDUAL, < 40
List price $30.80; me |MEMBER PRICES LG
ISBN 0-8218-1116-9; LC 77-9041
Publication date: October 31, 1977

To order, please specify LAM/16

Prepayment is required for all American Mathematical Society publications.
Send for the book(s) above to: AMS, P.O. Box 1571, Annex Station, Providence, RI 02901
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QUERIES

Edited by Hans Samelson

QUESTIONS WELCOMED 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 or unpublished conjectures.

REPLIES from readers will be edited, when appropriate, into a composite answer and published in a subsequent col-
umn. All answers received will ultimately be forwarded to the questioner.

QUERIES AND RESPONSES should be typewritten if at all possible and sent to Professor Hans Samelson, Amer-
ican Mathematical Society, P.O. Box 6248, Providence, Rhode Island 02940.

C# QUERIES

165. Burnett Meyer (Department of Mathematics,
University of Colorado, Boulder, Colorado 80309).
I vaguely remember reading, perhaps in an exposi-
tory paper, of extensions of the Mean Value Theo-
rem to the complex plane. Can anyone give refer-

ences?

166. James T. Bruening (Department of Mathemat-
ics, Baker University, Baldwin City, Kansas 66006).
I am attempting to publish a proof that every in-
verse of a rectangular matrix of full rank can be
wiitten as a linear combination of matrix exten-
sions of the adjoints of square submatrices of the
original matrix. The originality of my work has
been questioned, but I can find no existence of
such a theorem. Has anyone published such a result
before?

167. Herbert E. Salzer (941 Washington Avenue,
Brooklyn, New York 11225). Does the following
result appear in the literature? Write

P(x) = q(x, x) 1T @ —x)) + r(x, x;)
where P is a polynomial of degree n, m <n and the
x-degree of r is < m; then g is symmetric in all
m + 1 variables.

168. Maurice M. Mizrahi (Center for Naval Analyses
of the University of Rochester, 1401 Wilson Boule-
vard, Arlington, Virginia 22209). Is there a known
procedure for finding the coefficients £, in

2: e—an = g(2),
where g is a meromorphic function? Existence and
uniqueness statements are also welcome.

E@TRESPONSES

The replies below have been received to queries
published in recent issues of the NOTICES. The
editor would like to thank all who reply.

110 (vol. 24, p. 82, January 1977, Friedman). In
fact, if f is any monotone polynomial of degree > 1
and g is ax + b with a # 0, then f and g generate

a free group under composition. For the proof
suppose a “product” of “powers” il o +=+ o g7,

where the ¢; alternate between [ and g, equals x or
cx +d with ¢ # 0, and o, is g; take the second
derivative, and show that @j! o ==+ o "l equals
a linear function (note (g*)" = a"); if ¢, is f, con-
sider ¢/ o 1 o ++- o p," 7" instead. Finally note
that ¢! o @32 can never be linear. (Contributed by
Ulrich Abel)

157. (vol. 25, p. 424, October 1978, Baer). The ex-
pected number of extreme points of the convex hull
of n points chosen at random in the unit square is
h(n) = (8/3)(logn + 7) + O(1), v = Euler’s con-
stant. For this and related facts see A. Rényi and
R. Sulanke, Z. Wahrscheinlichkeitstheorie und
Verw. Gebiete 9(1968), 146—157; H. Raynaud,

J. Appl. Probability 7(1970), 35-48; L. A. Santald,
Encyclopedia of Mathematics and its Applications,
Vol. 1, Addison-Wesley, Reading, Massachusetts,
1976. (Contributed by William F. Eddy; Albert A.
Mullin)

159. (vol. 25, p. 424, October 1978, Wilansky). A
polynomial f € Z[x] with leading term m - x9
whose values at integers are all divisible by n exists
iffnim-.d (If: Take f(x) =m-x-(x—1) *-*
(x —d + 1) = md! (). Only if: The dth difference
of fis md") For more general facts see (1) Problem
A-6, 35th Putnam Competition, December 7, 1974;
solution in Amer. Math. Monthly 82(1975), 910;(2)
D. Singmaster, Math. Mag. 30(1966), 103—107, and
J. Number Theory 6 (1974), 345—352. (Contributed
by G. M. Bergman, David M. Bressoud, David G.
Cantor, Harley Flanders, Christopher Landauer,
David Singmaster)

160. (vol. 25, p. 424, October 1978, Mercier). (The
term 4 x g(x) in the problem should have been

A - x - g(x).) For any real valued function g(x)
there exists A > 0 such that

G(x)= g (g(x)-Zl: ) >4 -x-gx)?
n<x pln

for all x. (Contributed by Gerd H. Fricke). P.
Erdos notes that G(x) > ¢ - x 3/log x; for related re-
sults see K. Alladi and P. Erdos, Pacific J. Math.
71 (1977), 275-294.
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Postdoctoral and Other
Nontenure Track Appointments
in the Mathematical Sciences

In order to study research support for new
doctorates and, in particular, to obtain informa-
tion on the number of positions available at the
postdoctoral level, the Data Subcommittee of the
Society's Committee on Employment and Educa-
tional Policy conducted a survey in November
1978 of U, S, departments which offer doctoral
degrees in the mathematical sciences,

Each department was asked to provide data
on positions of the following types: postdoctoral
research fellowships (with no teaching duties),
specifically designated or named research in-
structorships or assistant professorships (with
teaching and research but no other duties), and
other nontenure track or visiting instructorships
or assistant professorships for doctorates (which
may include duties other than research and teach-
ing, such as advising, registration, committee
assignments, ete,).

The responses submitted by departments
are recorded on the following pages. Departments
are grouped in five categories: Group I includes
the 27 departments of mathematics ranked highest
by Roose and Andersen in their 1969 ACE study
of U, S, graduate education*, Group II includes
the other 38 mathematics departments rated in
the same study. Group III consists of the 90 other
U. S. departments of mathematics with doctoral
programs. Group IV consists of 66 U, S, depart-
ments of statistics and biostatistics and Group V
contains 117 other U, S. departments.with doc~
toral programs in the mathematical sciences
(applied mathematics, computer science, oper-
ations research, history of mathematics, etc.).

This report supplements information pub-
lished in the special issue of the NOTICES,
Assistantships and Fellowships in the Mathe-
matical Sciences, December 1978, Readers
should note that the list which follows is not
intended to provide information regarding
possible job openings. For detailed, current
listings of open positions, including salary in-
formation, readers are urged to consult Employ-
ment Information in the Mathematical Sciences,
a periodical which appears six times during the
academic year and is published jointly by the

American Mathematical Society and the Mathe-
matical Association of America, (For subscrip-
tion information, see pages A-679, A-680 of the
October 1978 issue of the NOTICES,)

Response rates are summarized in the
following table:

Number reporting

Group Numberof  Number of no positions
Departments  Responses of these types
I 27 19 2
I 38 21 9
mr 90 58 31
v 66 30 18
A\ 117 18 10

The following comments were prepared by
Richard D. Anderson:

Each year some 500 U, S, citizens receive
doctorates in pure or classical applied mathe-
matics., Extrapolation of the data reported below
suggests that annually there are about 140 new
temporary positions in Group I and II departments
which average two years duration and carry
teaching loads of about six hours per week. In
Groups II and III there are an additional ninety
new temporary positions of similar duration, but
with teaching loads of around 9 or 10 hours per
week, Some of these positions are filled by visi-
tors from abroad. Other data, collected earlier
by the AMS, suggest that, in Groups I, II and III
combined, some 150 to 200 tenure-track positions
become available per year; and that roughly half
of the holders of these positions eventually receive
tenure, It therefore appears that there are re-
search-oriented temporary faculty positions for
about half of the new doctorates each year. The
number of temporary positions may be considered
adequate if one believes that about half of the new
doctorates have research potential, but long term
research-oriented faculty positions available for
young doctorates are increasingly in short supply.

*Kenneth D, Roose and Charles J, Andersen, A Rating of Graduate Programs, American Council
on Education, Washington, D, C., 1969, 115 pp. The section on mathematics was reprinted in the

NOTICES, February 1971, pp. 338-340.
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AVERAGE NO.

YEARS SINCE

GROUP | PER YEAR NORMAL PH.D. FOR SOURCE TEACHING
NEW LENGTH TYPICAL OF LOAD APPL.
Top 27 Ranked Mathematics Departments APPTS. TOTAL  OF APPT.  RECIPIENT  FUNDS (HRS./WK.) DEADLINE
CALIFORNIA
California Institute of Technology
Bateman Resarch Instructorship 2 4 2 0 -—- 3 Jan
University of California, Berkeley
Lecturer 4 8 2 0-2 -— 3-6%
University of California, Los Angeles 3 for 2 qtrs.
Hedrick Assistant Professorship 2 4 2 1 --- 6 for 1 qtr. Jan
University of California, San Diego
Visiting Assistant Professor 1 *k 1 0 - 6*
ILLINOIS
Northwestern University
Postdoctoral Research Fellowship 1 2 1 1 —-—— - May
Other Nontenure Track 2 4 2 1 -—- 5%
University of I11inois at Urbana-Champaign
Visiting Lecturer 10 2 0-2 -—- 6-8*
INDIANA
Indiana University, Bloomington 3 first year
Hlavaty Research Assistant Professor 1 3 3 0-2 ——— 6 remaining Jan
2 years
Purdue University, Lafayette
Visiting Assistant Professor 5 10 2 0 - 6%
MASSACHUSETTS
Massachusetts Institute of Technology
Research Associate 1-2 - 1 2-5 MIT -——-
Moore Instructor 5-6 10-12 2 0 -—- 4, 5x** Jan
Applied Mathematics Instructor 2-3  4-6 2 0 -— Skkx
Instructor 2-3  4-6 2 0 - [Tk
Lecturer 1-2 344 1-2 2-3 -—- [Tt
MICHIGAN
University of Michigan, Ann Arbor
Hildebrandt Research Assistant Professor 2 6 3 0-2 -— 5 Jan
Assistant Professor 2 6 3 0-3 -—- 7*
MINNESOTA
University of Minnesota, Minneapolis
Visiting Assistant Professor or Instructor 1-2 1-2 1 1 - 7-8%
NEW JERSEY
Princeton University
Assistant Professor 2 11 3 2 -— 6#
Instructor 5 12 2 0 - 6%
NEW_YORK
Columbia University
Ritt Assistant Professor 3 12 4 1 -—- 6## Jan
Assistant Professor 1 3 5 4 -—- 6## Jan
New York University
Visiting Membership 6 7 1 1 govt. - Jan
Courant Institute Instructorship 2 4 2 1 -—- 4 Jan
RHODE ISLAND
Brown University
Tamarkin Assistant Professorship 1 3-4 3 0-2 -— 6 Jan
WASHINGTON
University of Washington
Acting Assistant Professor 2 4 2 1 - 6*
WISCONSIN
University of Wisconsin, Madison
Van Vleck Assistant Professorship 4 8 2-3 1 --- 6 Dec
Visiting Assistant Professor 1 1 1 3 --- 6%
*No duties, other than teaching or research. No response was received from the department of
**0nly one in five years. mathematics at each of the following institutioqs:
***Research and teaching only formal duties. Stanford, Yale, Chicago, Johns ﬂopkins, Brandeis,
However, in recent years, due to decreasing Harvard, Rockefeller, Pennsylvania.
resources, have been forced to begin involvement
in certain committee, advising and other
departmental responsibilities. Also forced to
increase teaching loads for all postdoctoral

people except Moore Instructors.
#Some advising.
##Duties: Advising and committee assignments.
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The department of mathematics at each of the
following institutions reported it had
positions of these types: Cornell, Virginia.
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AVERAGE NO.

GROUP |l
Other ACE Rated Mathematics Departments
COLORADO

University of Colorado, Boulder
Special Assistant Professor

INDIANA
University of Notre Dame
Visiting Assistant Professor 2

KANSAS
University of Kansas
Instructor

MICHIGAN

Michigan State University
Research Associate
Instructor

MISSOURI
Washington University
Visiting Assistant/Associate/Professor 1

NEW_YORK
Rensselaer Polytechnic Institute
Visiting Assistant/Associate Professor 1

NEW

1.5

5.5

o

Syracuse University
Visiting Assistant Professor 1

NORTH CAROLINA
University of North Carolina, Chapel Hill
Visiting Lecturer 1

OHIO

Ohio State University
Lecturer
Lecturer (Remedial)

TEXAS
Rice University
Evans Instructorship

wn

University of Texas at Austin
Moore Instructors
Instructor

UTAH
University of Utah
Instructorship 5

~N -

*No duties, other than teaching or research.
**Can be renewed for a total of three years.
#Can be renewed for a second year.

PER YEAR

APPTS. TOTAL

11

~N N

16

YEARS SINCE
PH.D. FOR
TYPICAL
RECIPIENT

TEACHING
LOAD
(HRS./WK.)

NORMAL
LENGTH
OF APPT.

SOURCE
OF
FUNDS

APPL,
DEADLINE

6-8 Feb/Mar

6-7*

Feb

nN N

0-1

no
1 policy

1-2 6-7%

6*

Feb

1% 0
1# 2

6-8*
5-10##

Jan

N

5 Feb
5

3 1-2 Mar
No response was received from the from: Arizona,
California (Riverside), Southern California, Flor-
ida State, Georgia, I1linois Institute of Technol-

##Provide and develop remedial instruction. ogy, lowa, Kentucky, Louisiana State, Maryland
(College Park), Massachusetts (Amherst), North
The department of mathematics at each of the fol- Carolina (Chapel Hill), Case Western, Oregon
lowing institutions reported it had no positions State, Rutgers, Carnegie-Mellon, Lehigh.
of these types: Florida, Iowa State, Tulane, Wayne
State, SUNY (Buffalo), Yeshiva, Duke, Oregon,
Pennylvania State.
AVERAGE NO. YEARS SINCE
GROUP 111 PER YEAR NORMAL PH.D. FOR SOURCE TEACHING
NEW LENGTH TYPICAL OF LOAD APPL.,
Unrated Mathematics Departments APPTS. TOTAL OF APPT.  RECIPIENT  FUNDS (HRS./WK.) DEADLINE
ALABAMA
Auburn University
Visiting Assistant Professor 1 2 1 2-3 -—- 10 Jan
Instructor 2 4 2 0-1 -—- 13*
CALIFORNIA
Claremont Graduate School
Visiting Assistant/Associate Professor 1 1 1 2-7 - 8**
Retraining Postdoctorates 4 244 1 1-3 ---
University of California, Santa Barbara
Lecturer 1 2 2 2 -—- 6%
University of California, Santa Cruz
Assistant Professor in Residence - 3 3 1 --- 7
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GROUP I
(Continued)

COLORADO
Colorado School of Mines
Adjunct Assistant Professor

Instructor

DELAWARE
University of Delaware
Visiting Assistant Professor

FLORIDA
University of South Florida
Visiting Assistant Professor

GEORGIA
Emory University
Assistant Professor

Georgia Institute of Technology
Visiting Assistant Professor

ILLINOIS
I11inois State University
Assistant Professor

LOUISIANA
University of Southwestern Louisiana
Assistant Professor

MARYLAND
University of Maryland, Baltimore County
Research Fellowship

MASSACHUSETTS
Northeastern University
Instructor or Assistant Professor

MISSOURI
St. Louis University
Instructor

NORTH CAROLINA
North Carolina State University
Visiting Instructor

NEW HAMPSHIRE
Dartmouth College
Young Research Instructorship

OKLAHOMA
University of Oklahoma
Instructor
Visiting Assistant Professor

PENNSYLVANIA

Drexel University
Postdoctoral Instructor
Visiting Assistant Professor
Visiting Assistant Professor

Temple University
Lawton Lectureships

University of Pittsburgh
Mellon Postdoctoral Fellowship

RHODE ISLAND
University of Rhode Island
Replacements for Sabbatical or Leaves

SOUTH CAROLINA
University of South Carolina
Visiting Assistant Professor

TEXAS
Texas A&M University
Visiting Assistant Professor

Texas Christian University
Assistant Professor

Texas Tech University
Visiting Lecturer

AVERAGE NO.
PER YEAR

YEARS SINCE

NORMAL PH.D. FOR SOURCE TEACHING
NEW LENGTH TYPICAL OF LOAD
APPTS. TOTAL OF APPT. RECIPIENT FUNDS (HRS./WK.)
- 1 1 not --- 11*
required
- 1 1 not --- 11*
required
3 3 1-2 0-2 --- 6-7*%
2 2 1 0-1 --- 8%
1.5 3 2 1 _— g%

2 4 2 0 -—- 8Hxx
2-3 5-7 3 0-1 -—- 8-12%
1 3-4 3 0-2 -— 9-10
- 1 1 0 grant ——-

1 1 1 0-2 _— 12%%

1 1 1 3 — 3%

3 5 1-2 0-1 -—- 9-10*

2 4 2 0-2 -—- 5-6
2-3 3-4 1-2 0-1 -— 9-12*
1-2 2-3 1-2 0-3 -— 9 fall/

6 spring

1 2 2 0 -—- 8-10

1 2 2 0 -—- 8-10

1 1 1 0 -—- 12%

3 6 2 recent -——- 12*

1 1 1 1 endowed -—-
0-2 - 1 0-2 -—- 7.5%

2 2 1 1 -— 6-8*

2 2 2-3 0 -—- 6-10%

1 1 1-2 0-2 -— 9-10*

3 6 2 0 -— 9*
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APPL.
DEADLINE

Mar

Feb

Mar
Mar

Jan



AVERAGE NO.

YEARS SINCE

GROUP il PER YEAR NORMAL PH.D. FOR SOURCE TEACHING
NEW LENGTH TYPICAL oF LOAD APPL.
(Continued) APPTS, TOTAL  OF APPT.  RECIPIENT  FUNDS (HRS./WK.) DEADLINE
WISCONSIN
University of Wisconsin, Milwaukee
Lecturer 5 12 3 0 -—- 10 July

*No duties other than teaching or research.
**Direct two math clinic teams.
***Registration.

No response was received from the department of
mathematics at each of the following institutions:
Alabama (Tuscaloosa), Arizona State, Arkansas
(Fayetteville), California (Davis), California
(Irvine), Denver, Connecticut, Georgetown, Southern
I1linois, I1linois (Chicago Circle), Boston Univer-
sity, Clark, Tufts, Western Michigan, Mississippi,
Missouri (Rolla), New Hampshire, Stevens Institute
of Technology, New Mexico State, New Mexico,
Clarkson, Bowling Green State, Kent State, Cincin-
nati, Toledo, Oklahoma State, Bryn Mawr, Memphis,
Texas (Arlington), Texas (Dallas), Vermont, Virgin-
ia Polytechnic Institute and Southern University.

AVERAGE NO.
PER YEAR
NEW

APPTS.

GROUP IV
Statistics, Biostatistics, and Biometry Departments

STATISTICS, BIOSTATISTICS, BIOMETRY

FLORIDA

Florida State University

Department of Statistics
Postdoctorate in Environmental Health
Measurement & Statistics

ILLINOIS

University of Chicago
Department of Statistics
Research Associate

INDIANA

Purdue University, Lafayette
Department of Statistics
Visiting Assistant Professor

KANSAS

Kansas State University
Department of Statistics
Temporary Assistant Instructor
Temporary Instructor

MINNESOTA

University of Minnesota, Minneapolis

Department of Biometry, School of Public Health
Biometry Fellowship 1

——

MISSOURI

University of Missouri, Columbia
Department of Statistics
Visiting Assistant Professor

NEW JERSEY

Princeton University
Department of Statistics
Assistant Professor
Research Associate

NORTH CAROLINA

University of North Carolina, Chapel Hill
Department of Biostatistics

Visiting Scholars

Research Assistant Professor

OHIO
University of Cincinnati
Department of Epidemiology and Biostatistics
Postdoctoral Fellowship in Environmental
Health Biostatistics

PENNSYLVANIA

Temple University

Department of Statistics
Visiting Assistant Professor

-~

1-2
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TOTAL

The department of mathematics at each of the fol-
Towing institutions reported it had no positions of
these types: Colorado State, Northern Colorado,
Wesleyan, American, Catholic University of Ameri-
ca, George Washington, Miami (Coral Gables),
Hawaii, Idaho State, Idaho, Kansas State, Louisiana
Tech, Missouri (Kansas City), Montana State, Mon-
tana, Nebraska (Lincoln), Adelphi, CUNY Graduate
Center, Fordham, Polytechnic Institute of New York,
SUNY (Albany), SUNY (Binghamton), SUNY (Stony
Brook), Ohio (Athens), Clemson, Tennessee, Vander-
bilt, North Texas State, Houston, Washington State,
Wyoming.

YEARS SINCE

NORMAL PH.D. FOR SOURCE TEACHING
LENGTH TYPICAL OF LOAD APPL.
OF APPT. +RECIPIENT FUNDS (HRS./WK.) DEADLINE
2 0-5 NIH -—- Mar
2 0-2 - 0-3*%
1 0-1 -—- 6**
1 0 -—- 6%*
1 0 - gk
2 3 NIH --- Mar
1 0 -—- —-—
3 0-2 --- o
2 0-10 -—- 45
1-3 1-11 NIH - none
1-3 1 - —-- none
1-2 0 NIH —— May
2 sem. varies --- i



AVERAGE NO.

GROUP IV PER YEAR NORMAL
NEW LENGTH

(Continued) APPTS. TOTAL  OF APPT.

WASHINGTON

University of Washington

Department of Biostatistics
Senior Fellowship 1
Research Assistant Professor .5
Assistant Professor .5

WISCONSIN
University of Wisconsin, Madison
Department of Statistics
Lecturer 2 4 1

2
indef.
indef.

LR X o)

YEARS SINCE
PH.D. FOR SOURCE
TYPICAL OF
RECIPIENT  FUNDS

coo
-
]
1
]

1 -

TEACHING
LOAD
{HRS./WK.)

varies
varies

Jkkk

APPL.
DEADLINE

Jan
Jan
Jan

*Consulting 18 departments reported they had no positions
types; 36 departments did

**No duties other than teaching or research. of these
*¥*%Consulting, Department Committee duties. respond.

AVERAGE NO.

GROUP V PER YEAR NORMAL
NEW LENGTH

Other Mathematical Sciences Departments APPTS. TOTAL  OF APPT.

OTHER MATHEMATICAL SCIENCES DEPARTMENTS

ALABAMA
University of Alabama
Department of Biomathematics
Postdoctoral Fellowship .33 .33 1

CALIFORNIA
University of California, Santa Cruz
Department of Information Science
Lecturer 1 - 1

DISTRICT OF COLUMBIA
George Washington University
Department of Operations Research.
Visiting Assistant Professor .33 .33 1

NEW_YORK

SUNY at Buffalo

Department of Computer Science
Research Associate Professor 1
Research Assistant Professor 2

G-
N W

University of Rochester

Department of Computer Science

Research Associate

Research Associate & Part-time Instructor
Visiting Assistant Professor

-
—
-

NORTH CAROLINA
North Carolina State University
Operations Research Department
Visiting Assistant Professor 1 1 .50

OHIO
Ohio State University
Department of Computer and Information Science
Visiting Assistant Professor - 1 1

RHODE ISLAND
Brown University
Division of Applied Mathematics
Visiting Assistant Professor of Research

]
n
—

*Some advising.
**No duties, other than teaching or research.

10 departments reported they had no positions of
these types; 99 departments did not respond.
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YEARS SINCE
PH.D. FOR SOURCE
TYPICAL OF
RECIPIENT  FUNDS

1-3 state

14 NIH

varies grants
varies -—-
varies -———

1-2 ---

varies univ. &
contracts

TEACHING
LOAD
(HRS./WK.)

5%

Kl

3**

T3k
3%

Kiad

T**

not

APPL.
DEADLINE

none

Feb



LETTERS TO THE EDITOR

Editor, the NOTICES

In the dialogue in the NOTICES concerning
the federal funding of research there are several
long term factors affecting our research effort
which, in my opinion, have not been adequately
stressed. The purpose of this letter is to call
some of these to the attention of the mathematical
community, The comments below refer to core
mathematics only; the situations in the other
mathematical sciences have many other and some-
what different components,

(1) The primary funding source for research
in core mathematics since the war has been the
academic community through the Ph, D, -granting
departments of mathematics. My own preliminary
estimates of the current level of this research
support is of the order of $50 to $75 million per
year as compared to about $16-$18 million in
NSF support for core mathematics per year, The
university estimate is based on teaching loads,
average salaries, overhead expenses, etc, with
most of the data coming from published AMS re-
ports, The figures given here for academic re-
search support are '"soft" and subject to some
revision, However, the relative orders of magni-
tude appear right,

(2) Historically, any substantial federal
funding of research in mathematics has developed
only since the war and has concentrated on sum-
mer support of those judged by peer evaluations
to be most productive or promising, This pattern
has developed at a time of evident great improve-
ment of, and success in our national research
effort; any substantial change in the pattern of
federal research should not be undertaken lightly
or without good cause. However, the pattern of
funding has developed to meet the set of conditions
existing over the past twenty-five years, If, as
noted below, conditions important for research
vitality over the next fifteen years can be ex-
pected to be radically different from those of the
past, there is obvious need for a serious re-
assessment of overall federal levels and mecha-
nisms of support,

(3) There has been a changing pattern of
research training in mathematics. Whereas in
the 1960s very many or most of the research-
oriented young Ph, D, 's could and did get initial
academic research-oriented positions with good
prospects of permanency, that situation has now
changed, Most now appear to get temporary
positions at important research centers or near
active individual research mathematicians in
their field and then to seek prospective perma-
nency following several years of what is tanta-
mount to postdoctoral experience, This newer
pattern is potentially healthy for the profession
in that it broadens research training and lets
those responsible for hiring have a postdoctoral
track record on which to judge applicants, But to
be really healthy there must also be a pattern
whereby research-oriented positions are available
for those who are four or five years past their
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doctorates and who have shown the most research
promise, However, more and more university
departments following the lead of the most pres-
tigious ones appear to be developing a new pattern
of employment whereby they keep most nontenured
positions as strictly temporary and have an almost
fixed number of tenured faculty.

(4) There is currently, an almost fully
tenured faculty (of the order of 75%) in the Ph, D, -
granting departments (which have a total faculty
of about 5,000). There are known demographic
phenomena which insure that the 18-year-old
population will drop by 25%-30% in the years
from 1979 to 1991 and then will stay almost level
till 1995, This has important implications for
future overall faculty size. There are known age
distributions of the mathematics faculty that pro-
duce a combined retirement and death rate of
only about 1% per year now with a gradual increase
to about 2% per year over the next 10 to 15 years,
but this is complicated by the new retirement
laws. (By the beginning of the next century the
rate goes to 5% or 6%.) Any additional non-federal
funding for higher education is in a state of limbo
at best. Thus, there is a virtual certainty that
the customary university departmental modes of
support for anything like the traditional number
of promising young mathematicians past their
early postdoctoral experience will simply not be
available, This fact and its implications for the
health of our subject are serious and should not
be ignored.

(5) There is a growing pattern of very
promising young mathematicians after some
postdoctoral experience taking positions in the
college, not university, sector of academia with
inadequate research libraries, high teaching
loads, little institutional research emphasis, and
little or no access to day-by-day contact with
other active research people, This development
has serious implications for the mechanisms of
federal funding of research over the next fifteen
years and is complicated by the likely demo-
graphically induced reduction in the number of
new similar positions available for young mathe-
maticians in that period. We may need partial
academic year support for some people in this
area,

(6) It is the author's view (based in part on
detailed observation of the field of geometric
topology and in part on more general observations)
that much and probably a very substantial part of
the really important research is done by people
who have had their degrees from 5 to 15 years
(with a few people doing important work prior to
being five years out). If this is, in fact, a general
phenomenon, then the mathematical community
should be particularly concerned with the develop-
ment and encouragement of mathematicians to the
five-year post-doctoral level and with the mecha-
nisms of research support for them for their next
ten years of activity. It is precisely the support
in research environments of people 5 to 15 years
out that is threatened by the demographic factors



affecting academia over the next generation, My
own preliminary estimates are that by 1990 the
number of mathematicians who have had their
degrees 5 to 15 years and are employed in Ph, D, -
granting departments will only be from % to & the
present number of such people,

(7) The author believes, but it may well be
disputed by others, that really important research
is now being done in a much broader spectrum of
locales than was the case 10 or 20 years ago, For
example, in geometric topology, brilliant and
definitive recent results have been obtained by
young mathematicians at Kentucky, UCLA, VPI,
Warsaw, and Wisconsin and one could mention
half a dozen other places almost as deserving of
recognition, A recurrent theme in much of the
recent activity is the interplay of many peoples'
ideas and methods and the utility of frequent short
and long-term contacts among research mathe~
maticians, Apparently, the system of research
effectively utilizes the broad base of involvement
of many people,

(8) The roles of frequent conferences and
symposia, the ready availability of preprints, and
the frequent short and long term visits of active
research mathematicians have undoubtedly
markedly accelerated the progress of research,

A corollary of this observation and of the develop-
ing dispersion of research-oriented people to
isolated environments is the need for programs
which keep isolated people current and active,
Their research is likely to be significant only if
the individuals have frequent short and occasional
prolonged contact with leaders in their fields,
Continuing and probably sizably expanded support
for activities directed to meet these issues would
appear to be very much in order,

Conclusion: The levels as well as the
mechanisms of federal support of mathematical
research need to be reexamined in light of the
significantly changing needs of the research com-
munity. In particular, finding adequate means
for the support and encouragement of our active
young mathematicians when at the heights of their
powers is a developing and long-term problem
for our community,

R. D. Anderson

Louisiana State University

AMS Committee on Science
Policy

Editor, the NOTICES

This letter is to call the attention of all our
colleagues to an important point not brought out
clearly in the November NOTICES in the material
on pages 481-494 about the establishment of a
mathematical sciences research institute, Most
of the material there presented was prepared be-
fore the meeting of the National Science Board on
September 21, 1978, At that Board meeting Dr,
James A. Krumhansl, Assistant Director for
Mathematical, Physical, and Engineering Sci-
ences, said that the project announcement for the
research institute as then drafted in NSF 78-80
and as published in the November NOTICES,
would have added to it a statement to the following
effect:
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(F) "Proposals for such research institutes
will not only be compared with each other, but
will be compared with other options for the
possible additional support of mathematical
research and, in particular, for the encourage-
ment and development of young mathematicians,
These other options may consist of, but are not
restricted to, more postdoctoral fellowships,
group support of postdoctoral fellowships, peri-
patetic institutes, special research years, and
the mathematical institute itself,"

We might list these options in more detail
about as follows (much as in an earlier memo
written by one of us):

(1) Added postdoctoral positions provided
on NSF grants;

(2) Group or departmental grants to cover
postdoctoral visitors;

(3) A formal postdoctoral fellowship program;

(4) Support of 'special years' at University
X, subject Y;

(5) Peripatetic Research Institutes, such as
the Postgraduate Research Institute as recom-
mended in 1976 by the AMS Committee on Science
Policy;

(6) An NSF-supported research institute in
mathematical sciences;

(7) More grants of the present type for the
support of research, (There is in particular a
new possibility of "group grants, ')

Comments:

Ad (3) Any organization now experienced in
making grants for postdoctoral fellowships in
mathematics could apply for NSF support for such
grants,

Ad (2) Such proposals as (2) could now be
submitted.

Ad (4) and (5) Departments can now (and
have in the past, as of (4)) submitted proposals,

Ad (6) An institute need not be as large as
suggested in the Project Announcement,

We hope that our colleagues will carefully
consider the merits of these options and the pos-
sibilities of corresponding proposals to the
Science Foundation,

Saunders Mac Lane
University of Chicago
Elias Stein

Princeton University

Editor, the NOTICES

Several times in the last several months I
have encountered references in the NOTICES,
and elsewhere, to the recent decline in the num-
ber of Ph, D, degrees awarded annually in the
United States. That a reduction in the number has
occurred is a fact, and I suppose that it is natural
to appeal to this fact if one is arguing, for ex-
ample, that the NSF should increase its support
of mathematical research. However, I am uneasy
at the thought that such arguments could be seen
as calling, even implicitly, for an increase in
our annual production of Ph,D,'s in mathematics.

The over-supply of mathematicians which
has been with us for nearly a decade has been a
disaster whose effects are all too well-known: the



demeaning scramble for college and university
positions, the years of professional and economic
insecurity as one approaches the ever-higher
tenure hurdle, the almost total absence of mobility
for those who do have tenure, and in extreme
cases, blighted careers and even personal
tragedies,

If I may refer to my own experiences, I
have seen capable undergraduates go on to achieve
their doctorates from excellent universities and
then spend years drifting from one university to
another in search of a permanent position, I have
watched several younger colleagues give up and
leave the profession, not because they were un-
talented, but because they were caught in a com-
bination of the job squeeze and the hardening
attitudes of administrators toward granting tenure,
(One college dean of my acquaintance speaks of
"making hay while the sun shines," the sunshine
in this case being the oversupply of mathemati-
cians,) Similar experiences are commonplace in
the mathematical community as a whole,

The relative ease with which our present
unhappy situation was brought about is disturbing.
In a letter to the November 1978 issue of the
NOTICES Professor Saunders Mac Lane remarked
that ""A report of the President's Science Advisory
Committee, 'Meeting Manpower Needs in Science
and Technology' (the Gilliland Report), issued by
The White House in December, 1962, called for
a massive increase (4-fold to 8-fold) in the num-
ber of Ph, D, 's to be trained in mathematics.
Enthusiasts in the profession pressed for such an
increase and there was an increase of perhaps
3-fold." (With a little effort one can imagine the
appalling fix we could now be in if the 8-fold in-
crease had actually been achieved!)

The thing that really worries me is that it
is at least conceivable that on some desk in some
office in Washington there might even now exist
a recommendation to the effect that ""the current
alarming drop in the number of doctorates
awarded annually in mathematics be reversed by
appropriate programs, with a goal of increasing
the annual number of Ph, D, 's awarded to 1,800,
etc," A program aimed at increasing our current
over-supply of mathematicians would be an ab-
surdity, of course, but absurdities do occasionally
occur in government, With the experience of the
recent past in mind, I sincerely hope that the
members of the mathematical community will be
alert for, and resist resolutely, any pressures
toward the end of increasing Ph, D, production
in mathematics in the foreseeable future,

Patrick Shanahan
Holy Cross College

Editor, the NOTICES

Knowing few chemists or physicists, I can-
not dispute Professor Hoffman's claim (as re-
ported in the November 1978 NOTICES, p. 493)
that mathematicians are no more greedy than
they. Moreover, from my personal experience
I am reasonably certain that mathematicians as
a group are no more greedy than insurance sales-
men or realtors, either. And I used to know a
bookmaker who was probably greedier than any
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ten mathematicians in the world put together,
Nonetheless, I do find it disturbing that at a time
when some of the best mathematicians in this
country are living with their mothers and col-
lecting unemployment benefits, the National Sci-
ence Foundation is bestowing upon ''senior states-
men" and "well established'" professors an ad-
ditional 2/9 of their already $30, 000+ salaries

as "summer support'", But this is an old scandal,
and I find I can no longer get very excited about
it, In these same November 1978 NOTICES, how-
ever, I read of a proposal to further exalt and
reward these grand savants with $35, 000-$45,000
per year positions at a new Mathematics Institute,
under the guise of helping the junior members of
the profession by creating a few (low paid and
very temporary) positions for them, too,. I find
this proposal more than just disturbing: I find it
obscene,

The single greatest need of the profession
at this time is for additional tenure track posi-
tions; the proposed new Mathematics Institute will
not create any of these, This is why funding for
it should not be sought at the present time (and
not because funding it might deprive some es-
teemed genius of his summer support). I would
hope that the great senior wizards of the pro-
fession would use their influence to have the NSF
fund, either directly or indirectly, additional
tenure track positions; but since these geniuses
would derive neither money nor fame from such
a proposal, I suppose I should know better.

Both Professors Mac Lane and Kohn take
for granted that great benefits are bestowed upon
young mathematicians working in the presence of
senior statesmen, Not being a senior statesman,
I am less convinced of this. I am very sure,
however, that if, after working for two years
with various exalted members of the profession,
a young mathematician then finds himself on a
bread line, he will be bitter, unhappy, and
resentful,

K. L. Fields
Rider College

Editor, the NOTICES

An Open Letter from the
Mathematics Department
of Yeshiva University

On September 1, 1978, Yeshiva University
dismissed three tenured members of the Mathe-
matics Faculty, This action was unanimously
condemned by the Division of Natural Science and
Mathematics at a meeting on September 5. Those
fired were Associate Professors Jonathan
Ginsberg, Charles Patt, and Norman S. Rosenfeld.
They have served the Mathematics Department
for periods of from 10 to 15 years.

In June 1977 the President of Yeshiva an-
nounced his intention of dismantling the Belfer
Graduate School of Science (which consisted of the
Mathematics and Physics Departments), thus
ending the graduate programs in science at
Yeshiva, this to be accomplished in one year., The
plan was essentially carried out, In Spring 1978
the Administration made it known that in the



following year there would be eight positions in
undergraduate Mathematics, with need for two or
three additional persons to teach the Information
Science Department. Moreover, nine members
of the Mathematics Faculty received letters during
the spring declaring the need for their services
and ''re-establishing" their positions., Two of
these have since resigned, and one was trans-
ferred to the Information Science Department,
Professors Ginsberg, Patt, and Rosenfeld did
not receive '"re-affirmation' letters last spring,
and on September 1 they were dismissed. With
two resignations, one transfer, and three dis-
missals, the Mathematics Faculty is now reduced
to six, The final decision to undertake this action
was made, apparently at the end of August, by a
budget committee of Deans and Vice Presidents,
This committee has cancelled classes to accom-
modate the reduced faculty size,

Those dismissed had been scheduled to
teach some Information Science courses. We now
find that nontenured and part-time faculty have
been hired in the Information Science Department,
This is the first year that any appointments have
been made in that department. Formerly all of
its courses were taught by the faculties of Mathe-
matics and Physics.

Far from seeking to avoid this crisis, we
note that the Administration has denied requests
from several faculty members for sabbatical and
unpaid leaves.

The faculty was of course not consulted in
this undertaking, and we note in this connection
that the Yeshiva Administration has recently
argued successfully in a Federal Court, in an
action concerning the status of a faculty union,
that the faculty has managerial status,

Lewis A, Coburn
Leopold Flatto
Adam Koranyi
Arnold Lebow
Martin Schechter

Editor, the NOTICES

This letter is addressed to mathematicians
who may receive soon an opinion survey, "The
1979 Survey of the American Professoriate,"
directed by E. C. Ladd and S. M, Lipset, They
should be aware that a previous 1977 version of
this survey did reach some of our mathematical
colleagues and has been severely criticized by
them. The present draft of the new (1979) version
of the survey does not take adequate account of
these criticisms,

Serge Lang, one of those who was asked to
answer the 1977 survey, recorded his criticisms
in an article in the New York Review of Books for
May 18, 1978, Neal Koblitz independently wrote
some of his observations to Professor Lipset and
received a wholly inadequate reply. Jack Goldhaber
received a copy of the survey, responded, and
subsequently regretted that he had responded.
Because of other interests in survey technique,

I had occasion to study the survey. I found 38 of
its questions deficient and reported these points
to Professors Ladd and Lipset. They have not
yet taken adequate steps to remove these defi-
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ciencies, I have discussed this type of opinion
survey with a number of sociologists and other
experts on survey technique. They have pointed
out other possible disadvantages., Some questions
may not have been sufficiently pretested (before
circulation by mail) or sufficiently validated (to
verify that opinions as to behavior match actual
behavior), Moreover, questions asked of the
professoriate or other such groups may tend to
stereotype those groups.

Under these circumstances, I do recommend
to mathematicians who may receive copies of the
new survey that they look carefully at the accuracy
and appropriateness of the questions before they
take the trouble to answer them.

Saunders Mac Lane
University of Chicago

Editor, the NOTICES

I bring to your attention the following
resolution of sentiment, passed overwhelmingly
at the AWM meeting held on August 18, 1978 at
the International Congress of Mathematicians in
Helsinki, Finland:

We note the absence of women from the list
of invited speakers at the 1978 ICM, from

the IMU general assembly, and from the

IMU committees, despite the large number
of internationally distinguished women mathe~
maticians. We urge that this situation be
rectified by the 1982 ICM,

I am personally dismayed that such a situa-
tion is still possible, and hope that readers of
these NOTICES will join me in efforts to ensure
that it does not happen again.

Judith Roitman
President of the Association
for Women in Mathematics

Editor, the NOTICES

Enclosed is a blank registration form for
the annual meeting on January 24-28, 1979, in
Biloxi, Mississippi. I would love to bask in the
Gulf Coast sun in Biloxi, Mississippi next Jan-
uary, However, I feel that I must boycott the
meeting because of its location in a state which
has failed to ratify the so-called ERA 'amend-
ment', I put the word amendment in quotes be-
cause it is really not an amendment at all, The
Declaration of Independence contains the words—

"WE HOLD THESE TRUTHS TO BE SELF
EVIDENT, THAT ALL MEN ARE CREATED
EQUAL, THAT ---"

The ERA gsimply attempts to spell out the
clause 'THAT ALL MEN ARE CREATED EQUAL',
WHAT DOES THE WORD, 'MEN', MEAN HERE?
Does it mean 'males', does it mean 'white males',
does it mean 'white christian males', or does it
mean 'humanity'-equal under the law?

Finally, I feel that this is not a political
issue, i.e., that it transcends politics, There
are thousands of women mathematicians and their
lot has not been an easy one, This has been due
not to the mathematics community, but to the



ambient space, i.e., the society in which we live
and the environment it produces,

Helen F, Cullen
University of Massachusetts
Amberst

Editor, the NOTICES

Here is one more letter about ERA,

Once we set a precedent with the proposed
boycott, the gates are open, Next we will boycott
every city whose City Council does not include a
woman and every university whose top adminis-
tration does not include a Spanish surname; and
we will have to boycott all Western International
hotels because there is one in Johannesburg.
After that we will be boycotting all states that do
not enforce the 55 mph speed limit, all cities
that do not provide park trails for their joggers,
and all hotels whose newsstands sell cigarettes,
All these efforts, however worthy, are orthogonal
to the purposes of the Society.

Leonard Gillman
University of Texas
Austin

Editor, the NOTICES

Professor Konrad Jacobs of the Mathematics
Institute at Erlangen maintains a collection of
black and white photographs of mathematicians,
for posterity, as a complement to the written
history of mathematics, A set of copies of his
photographs is on display at the Mathematical
Research Institute in Oberwolfach,

I'have arranged to lend him copies of my
photographs of mathematicians, from which he
will have black and white copies made to add to
his collection, For the most part, these are pic-
tures I have taken for the Berkeley Mathematics
Department's photographic display, begun in
1968 and soon expanded to include not only regular
faculty members but also visitors staying with us
more than three months. (My collection includes
copies of some but not all of the photographs

taken by others for this display while I was away
in 1969-1971.) They also include a few pictures
of some other mathematical friends and acquain-
tances that I have taken over the years, here and
there, with their knowledge.

Anyone whom I have photographed who does
not want his or her pictures to be included in
Prof, Jacobs' collection should contact me, and
I will remove these from the collection I send. If
I hear from you after I send the pictures in (which
will probably be in early 1979 for people no longer
at Berkeley), I will write Jacobs to remove the
picture from his collection, (Since not everyone
reads this letters column, I hope people will men-
tion this letter to colleagues who they know have
been visitors or faculty members at Berkeley in
the past ten years.)

Conversely, if any mathematicians would
like to send any good pictures, recent or other-
wise, of themselves or other mathematicians for
copying, they would be gratefully received by
Prof., Dr. Konrad Jacobs, 852 Erlangen, Bis-
markstrasse 1%, Mathematisches Institut der
Universitit Erlangen, Federal Republic of
Germany,

George M. Bergman
University of California,
Berkeley

Letters submitted for publication in the NOTICES are
reviewed by the editorial committee whose task is to
determine which ones are suitable for publication, The
publication schedule requires from two to four months
between receipt of the letter in Providence and the pub-
lication of the earliest issue of the NOTICES in which
it could appear, The committee adopted a policy that
the NOTICES does not ordinarily publish complaints
about reviews of books or articles, although, following
an instruction from the Council, rebuttals and corre-
spondence concerning reviews in the Bulletin will be
considered for publication. Letters submitted for
consideration by the editorial committee should be
mailed to the Editor of the NOTICES, American
Mathematical Society, P.O, Box 6248, Providence,
Rhode Island 02940,

BOUNDS ON TRANSFER PRINCIPLES
FOR ALGEBRAICALLY CLOSED
AND COMPLETE DISCRETELY VALUED FIELDS

by Scott Shorey Brown

This memoir begins with a unified treatment of
computationally efficient decision procedures for the ad-
ditive group of rational numbers, the ordered additive
group of integers, and the ordered field of real numbers.
Analogous procedures are developed for algebraically
closed fields and complete discretely valued fields when
the characteristic of the field is zero or is large compared
to the length of the statement whose truth is to be
determined. Bounds for the size of p required to apply
the classical transfer principles between algebraically
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closed fields of characteristics 0 and p or between com-
plete discretely valued fields of characteristics 0 and p
follow and yield a bound for the exceptional primes in
the Artin Conjecture. Finally, we derive a bound on the
characteristic of the base field of a complete discretely
valued field which ensures that a power series in one
variable over the valued field which represents an alge-
braic function will converge up to the nearest singularity
of the algebraic function.
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NEWS AND ANNOUNCEMENTS

SALEM PRIZE

The Salem Prize for 1978 was awarded to
Dr. Bj¥rn E.J. Dahlberg, of the University of
Gothenburg, for his work on harmonic functions
and harmonic measures, The prize, established
in 1968, is given every year to a young mathe-
matician who is judged to have done outstanding
work in Fourier series and related topics, the
fields of interest of Rapha#l Salem (1898-1963).

Dr. Dahlberg received the prize for showing

the equivalence of harmonic measure and Lebesque
measure for Lipshitz domains in IR? and the so-
lution of Dirichlet's problem for L“ boundary-
functions for such domains. The relevant paper

is "Estimates of harmonic measure' in the
Archive for Rational Mechanics and Analysis

65 (1977), no. 3, 275-288.

The 5000 franc award has been made
possible by gifts provided by the family of Salem.
The selection committee for 1978 consisted of
Lennart Carleson, Jean-Pierre Kahane, Charles
Pisot, Elias M, Stein, and Antoni Zygmund.

Previous recipients have been Nicholas
Varopoulos in 1968, Richard Hunt in 1969, Yves
Meyer in 1970, Charles Fefferman in 1971,
Thomas K#rner in 1972, E, M, NikiSin in 1973,
Hugh Montgomery in 1974, William Beckner in
1975, Michael R, Herman in 1976, and S, V.
Bockarev in 1977,

OLGA TAUSSKY-TODD

Olga Taussky-Todd, Emeritus Professor of
Mathematics at California Institute of Technology,
has been awarded the highest scientific honor of
the Austrian government, The Austrian Cross of
Honour for Science and Art was presented to her
by Dr. Heimo Kellner, the Austrian Consul Gen-
eral for Los Angeles, in a ceremony at Caltech
on October 4, 1978, She was given the award for
her outstanding achievements in mathematics.

""With the Cross of Honour for Science and
Art, Austria honors persons who have gained
general recognition and international reputation
through outstanding creative achievements in the
field of science or art, ' according to a state-
ment by the Austrian Consul General, "The Cross
of Honour was created in 1956 and has two grades,
Professor Todd is awarded the Cross of Honour
first class, which is the highest grade, by the
Federal President of Austria on suggestion of the
Minister of Science and Technology, " said the
statement,

INTERNATIONAL SYMPOSIUM
TO HONOR 8.S. CHERN

An International Symposium in Differential
Geometry will be held at the University of Cal-
ifornia, Berkeley from Monday, June 25 to
Friday, June 29, 1979, in honor of Shiing-shen
Chern on the occasion of his retirement, This
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Symposium will review recent major develop-
ments in differential geometry and its relation to
such areas as nonlinear partial differential equa-
tions, complex analysis, algebraic geometry and
theoretical physics.

The scientific program will consist of ten
to fifteen invited one-hour lectures. To date, the
following have accepted the invitation to speak:
M. F, Atiyah, R. Bott, E. Calabi, P, A. Griffiths,
N.H, Kuiper, J, Moser, L. Nirenberg, R.
Osserman, Wu Wen-Tstin, C.N, Yang, and S, T.
Yau.,

Participants may choose to organize their
own seminars during the Symposium.

No funds for travel or living expenses are
available. However, arrangements for housing
in the university dormitories can be made. Those
who plan to attend the Symposium should send
their name, affiliation, address, and approximate
dates of arrival and departure, clearly indicating
whether they need housing information to: Ms.
Nora Lee, Department of Mathematics, Univer-
sity of California, Berkeley, California 94720,
USA,

ABRAHAM ROBINSON CHAIR

As a tribute to the late Abraham Robinson,
Yale University invites contributions toward an
endowed professorship in the Department of
Mathematics, The chair honoring the memory of
this distinguished mathematician will be held by
an individual whose interests and ideals reflect
Professor Robinson's, Members of the scientific
community who wish to join in this memorial
should write or call Walter Feit, Chairman,
Department of Mathematics, Yale University,
218 Leet Oliver Memorial Hall, 12 Hillhouse
Avenue, New Haven, Connecticut 06520, Tele-
phone: 203-432-4731.

NEW COVER DESIGNS

Beginning with the January 1979 issues, new
cover designs will appear on AMS journals. The
new designs, which were created by Phoebe
Murdock of the AMS staff, are coordinated so
that journals published by the Society may be
recognized at a glance by their distinctive designs.
On the whole, the traditional colors of the covers
have been retained. One exception is the Bulletin—
New Series, whose cover is a lighter shade of
green than the old Bulletin's,

The journals, whose new covers appear this
month, are the following:

Bulletin—~New Series

Current Mathematical Publications

Mathematical Reviews

Mathematics of Computation

Memoirs of the AMS

Notices of the AMS

Proceedings of the AMS

Transactions of the AMS



RESEARCH ANNOUNCEMENTS
FOR BULLETIN-NEW SERIES

Research announcements which have not
been published in the Bulletin since March 1978
as a result of a decision of the Council to revise
the journal's format, will again appear when the
first issue of the Bulletin-New Series is published
shortly. A report of the changes being made in
the Bulletin appeared in the February 1978 issue
of the NOTICES, on pp. 126-127,

Research announcements provide a means
for quick publication of new and significant results
of interest to mathematicians. As many as fifteen
papers are to be chosen for each issue of the new
journal by the Editorial Board for Research
Announcements,

To submit research announcements, authors
should send five copies of their manuscript (to
speed the decision process) to I. M. Singer,
Executive Editor for Research Announcements,
whose address is: Department of Mathematics),
Evans Hall, University of California, Berkeley,
California 94720. Announcements are limited to
125 typed lines of 70 spaces each, Authors are
requested to include an introductory paragraph
intelligible to the nonexpert, stating the nature
and significance of their results. Sketches and/
or ideas of proof must be included. The deadlines
for submission are February 1 for the July issue,
April 1 for the September issue, and June 1 for
the November issue.

INDIVIDUAL MEMBER
DISCOUNTS ON AMS BOOKS

In December, the Board of Trustees author-
ized a special fifty percent discount rate for in-
dividual members of the Society on most of the
books published by the AMS, The new rate applies
to sales subsequent to January 1, 1979, The
former twenty-five percent member's discount
will continue to apply to books purchased by in-
stitutional members,

Production costs have increased markedly
in recent years, forcing a steady increase in
prices for AMS publications. Two steps have
been taken recently in an effort to increase the
distribution of Society publications among indi-
vidual members, One was the decision to issue
more books in soft-cover editions, which helps
to reduce costs; the other is the recent decision
to offer larger discounts to individuals than in
the past,

Prices quoted in the NEW PUBLICATIONS
section and in the AMS advertisements in this
issue of the NOTICES, show these new discounts,

1978 WORLD DIRECTORY
OF MATHEMATICIANS

The sixth edition (1979) of the World Direc-
tory of Mathematicians has been scheduled for
production in August 1979, It is being published
under the auspices of the International Mathe-
matical Union (IMU) with the cooperation of the
National Committees of Mathematics, Prepara-
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tion of the new edition, which contains about
20,000 names and addresses of mathematicians
from all over the world, was begun by Professor
O. Frostman, carried on by his widow and her
son, and is being completed under the supervision
of Professor M. Nagata of the Mathematical
Society of Japan,

The price of the new Directory will be
US $20 per copy (¥ 3,500 inside Japan), However,
prepublication prices are available before
March 1, 1979, To order before March 1, 1979:

With payment enclosed
US $13 per copy plus US $2 per check
(¥ 2,500 inside Japan).
With payment later

US $14 per copy plus US $2 per check

(¥ 2,700 inside Japan).

‘Copies will be shipped upon receipt of
payment,

Copies of the World Directory of Mathe-

maticians may be ordered by those in Japan from:

Bureau of the W.D,M,, Department of Mathe-
matics, Kyoto University, Kyoto 606 (Japan).
Payments from outside Japan should be made by

a check payable to: I, M, U, - WORLD DIRECTORY
ACCOUNT, No, 0862/656205- 82 in US Dollars,
Schweizerische Kreditanstalt, Zirich-Rigiplatz,
Universititstrasse 105 - 8033 Ziirich, Switzerland.
All correspondence should be sent to: BUREAU
OF THE WORLD DIRECTORY OF MATHEMATI-
CIANS, Mathematics Department, Faculty of
Sciences, Kyoto University, Kyoto 606, Japan.

KEY WORD INDEX
NOW AVAILABLE THROUGH AMS

It is now pogsible to order the compre-
hensive key word index to the AMS(MOS) Subject
Classification Scheme (197 0)1 described in the
August 1978 issue of the NOTICES (p. 333),
directly from the Society.

The Index was prepared by the Mathematical
Library of the University of Ljubljana, Yugoslavia,
and is published by the Society of Mathematicians,
Physicists, and Astronomers of SR Slovenia,

The 96-page booklet includes each significant

word used in the classification scheme, along
with the subject number and the full text of the
line in which it appears,

Copies may now be ordered prepaid at
$15 each (order code: SUBJINDEX) from the
American Mathematical Society, P.O. Box 1571,
Annex Station, Providence, R.I. 02901,

1The AMS(MOS) Subject Classification Scheme
(1970) was prepared with support from the
National Science Foundation under GN-875,

A NEW CANADIAN JOURNAL

A new Canadian journal began publication
in November 1978, Mathematical Reports of the
Academy of Science is published by the Royal
Society of Canada and edited by J. Aczél, H,S.M,
Coxeter, N, S, Mendelsohn, P. Ribenboim, and
G. de B. Robinson, The journal is produced
by photographic reproduction to provide rapid




publication of articles (up to four pages in length)
summarizing important completed research,

Subscriptions may be requested from the
Editorial Office of Mathematical Reports, Uni-
versity of Waterloo, Faculty of Mathematics,
Waterloo, Ontario N2L 3G1, Detailed information
on submission of papers may be obtained from
Professor P, Ribenboim, Department of Mathe-
matics, Queen's University, Kingston, Ontario
K7L 3NG, Canada.

EDITOR'S NOTE: The information above replaces
information previously given on subscriptions and
submission of papers to this journal (NOTICES,
October 1978, p. 433).

COMBINATORIAL MATHEMATICS SOCIETY
OF AUSTRALASIA

A new organization, the Combinatorial
Mathematics Society of Australasia (CMSA) was
formed recently. The society will promote under-
standing of combinatorial mathematics and dis-
seminate information about combinatorics and
combinatoricists, and will conduct an annual
conference, The annual subscription is A$4, The
rate for students (not in receipt of significantly
more than a Commonwealth Postgraduate Scholar-
ship living allowance) is A$2. All membership
subscriptions or enquiries should be sent to Pro-
fessor W. D, Wallis, Department of Mathematics,
University of Newcastle, New South Wales, 2308,
Australia, Checks may be made payable to
"C, M, S'A‘ "

LECTURE SERIES
IN APPLIED MATHEMATICS

The Chicago Area Applied Mathematics
Consortium has announced its 1978-1979 Distin-
guished Lecture Series in Applied Mathematics.
The lectures for this academic year will be given
by Harold Grad, Joseph B, Keller and Peter D.
Lax, The Consortium is jointly sponsored by the
Department of Engineering Sciences and Applied
Mathematics of Northwestern University, the
Department of Mathematics of the University of
Chicago and the Applied Mathematics Division of
Argonne National Laboratory. More detailed
information may be obtained by writing Bernard
J. Matkowsky, Northwestern University, Evanston,
Illinois, 60201,

NEW DEPARTMENT CREATED

Bowling Green State University has created
a Department of Applied Statistics and Operations
Research, The Department sponsors under-
graduate areas of concentration in statistics and
in operations research and sponsors jointly with
the newly named Department of Mathematics and
Statistics a Master of Science in Applied Statistics,
Information concerning any of these programs
can be obtained from Professor Robert A, Patton,
Chair, Department of Applied Statistics and
Operations Research, Bowling Green State Uni-
versity, Bowling Green, Ohio 43403,
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VISITING MATHEMATICIANS
AVAILABLE FOR LECTURES

Among the visiting Fulbright-Hays scholars
from abroad each year, there are many who
welcome opportunities to participate in programs
and meet colleagues on campuses other than those
where they are officially located. Each year the
Council for International Exchange of Scholars
prepares a Directory of these scholars who may
be invited directly to participate in professional
conferences or to give occasional lectures or
seminars as their programs permit it. The
following Fulbright scholars listed in the Di-
rectory in the fields of mathematics, computer
science and statistics are currently in the
United States: Bernd Aulbach, Matania Ben-Artzi,
Phillippe Boulanger, Harold Garth Dales,
Gokulananda Das, Iurii Vladimirovich Egorov,
Ivor O. Grattan-Guinness, Dusan Kodek,

Witold Lipski, Clement H. Iutterodt, Anna
Maria Mantero, Do Le Minh, Djamchid Parvizi,
Francis Pastijn, Visay D. Pathak, Hans Sheerer,
Karl Sigmund, and Lucas Vienne,

Complete information on these scientists!'
home country, place and length of academic
visit, and field of special interest may be found
in the lists of Visiting Mathematicians in the
October and November 1978 issues and on p. 78
of this issue of the NOTICES, Further details
and copies of the Directory are available from
Mrs, Mary Ernst, Faculty Fulbright Advisor,
CIES, 11 Dupont Circle, N. W, , Washington, D.C,
20036,

EDUCATION EXCHANGE
BETWEEN U.S. AND CHINA

Agreement has been announced on the
general framework of an educational exchange
between the United States and The People's
Republic of China (PRC). The agreement was
reached during discussions held between dele-
gations from the two sides October 12-20, 1978,

Groundwork for these discussions was laid
during talks in Peking in July 1978 between
Frank Press, Science Adviser to the President,
and Fang Yi, Chairman of the PRC Commission
on Science and Technology. The Chinese delegation
was headed by Chou Pei-yuan, Acting Chairman
of the Science and Technology Association, PRC,
and the US delegation by Richard C, Atkinson,
Director of the US National Science Foundation,

The educational exchange program will
involve students, scientists, and visiting scholars
of both sides, The Chinese side has expressed
interest in studies and research primarily in the
fields of science and technology, including physicail
and biomedical sciences, engineering, and selected
fields of applied technology. The US expects to
send students and scholars in the social sciences,
and humanities including history, philosophy,
language and literature, archaeology, and art
history; and in various aspects of natural and
physical science, such as earth sciences, medicine,
and agricultural science, The sending side will
pay the costs associated with its participants.



The Chinese delegation indicated it wished
to send some 500-700 persons under this program
in the 1978-1979 academic year, The first Chinese
students are expected to arrive in the United States
early in 1979,

The US plans to provide for about 60
students and scholars in 1979 under a US Govern-
ment-financed program, It is anticipated that
other American students under separate arrange-
ments would also be studying in China, An orga-
nization will be selected shortly to coordinate
selection and placement of US students and
scholars to go to China,

In closing negotiations Dr, Atkinson said,
"We all agree that this visit of the Chinese Edu-
cation Delegation has been a success. We have

~worked in the spirit of the Shanghai Communique
and of the friendship which has been traditional
between our two peoples, We can now look forward
to the smooth development of an exchange of our
students, scientists and visiting scholars, an
exchange which can only benefit both of us, In our
discussions, we have reached an understanding
of what is to be involved in this exchange. We
have talked about the principle of mutual benefit,
We have agreed that both sides will exert their
best efforts to develop the program in such a
manner as to ensure success for 1978-1979 and
and to lay the groundwork for an expanded pro-
gram in future years."

NSF News Release

VISITING WOMEN SCIENTISTS

Last year NSF supported a pilot Visiting
Women Scientists Program in which 40 women
scientists visited 110 high schools across the
country to encourage young women to consider
careers in science and technology. Based on the
success of the pilot program, a number of schools
have requested lists of women scientists who
might be willing to meet with their students.
Women scientists who wish to be included in such
a roster to be released next fall to schools should
send the following information by January 31,
1979 to Ms. Carol Place, Research Triangle In-
stitute, Box 12194, Research Triangle Park,
North Carolina 27709: 1, name, 2. mailing ad-
dress, 3. telephone number, 4. type of science
(biological, physical, social science, engineering
or mathematics), 5. specific science field (e.g.
bacteriology, mechanical engineering), 6. highest
degree earned, 7. type of employment (academic,
nonprofit organization, profitmaking organization,
government), 8, race or ethnic background. Re-
spondents should omit any information they do not
wish to have released,

A NATIONAL REGISTRY OF WOMEN
IN SCIENCE AND ENGINEERING

The Association for Women in Science
(AWIS) has announced the availability of its
AWIS Registry for employers and advisory groups
seeking candidate lists of qualified women sci-
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entists, The Registry is a computerized file of
several thousand women in all areas of science
and engineering, organized by scientific specialty.
This resource provides employers and adminis-
trators a broader base for the selection of the
most qualified person for job openings,

AWIS is a nonprofit, tax-exempt organiza-
tion affiliated with the American Association for
the Advancement of Science and the Federation of
Organizations for Professional Women, It was
founded in 1971 when the growing awareness of
sex discrimination in the professions indicated
the need to assist women to reach their full
career potentials,

The Registry is a nonprofit service financed
primarily through search fees paid by employers
seeking candidate lists. To obtain a list of quali-
fied women scientists for a particular opening,
the prospective employer should send a purchase
order for $50 per position to be searched with a
detailed set of qualifications to: Mary Lee
Schneiders, Registrar, AWIS, 1346 Connecticut
Avenue, N, W,, Suite 1122, Washington, D, C,
20036 (202-833-1998).

MINIMAL MATHEMATICS
FOR COLLEGE GRADUATES

The Committee on the Undergraduate Pro-
gram in Mathematics (CUPM) of the Mathematical
Association of America has established a Panel
to consider the question: '"What should every
graduate of an American college or university
know of mathematics?'" It is hoped that the ulti-
mate recommendations of this Panel will provide
welcome guidance to colleges, universities, and
such bodies as state boards of education, many
of which are already actively considering such
questions in the current wave of renewed interest
in core curricula and general education,

The Panel, relying extensively on surveys
of informed opinion, wishes to arrive at a list of
minimum mathematical competencies for all
college graduates, where ""mathematical' is
meant to include statistics, computing, etc., as
well as mathematics in the narrow sense, Its
report should contain, besides this list, a reasoned
statement about why every college graduate should
have acquired some understanding of mathematical
thought; suggestions about courses in which the
minimal competencies might be acquired; and
general observations about such matters as inter-
institutional coordination in furthering mathe-
matical literacy.

The Panel has begun to collect information
and opinions on the problem, and will welcome
contributions from readers of this announcement.
Facts about other local, regional, or national
efforts (past or present) in the area of the Panel's
charge, personal views about the general issue or
specific aspects, and copies of or references to
pertinent documents are among the things the
Panel would be glad to receive, They may be sent
to the Panel in care of its chairman, D, Bushaw,
Department of Pure and Applied Mathematics,
Washington State University, Pullman, Washington
99164,



HEW FELLOWS PROGRAM

The Fellows Program of the U.S, Depart-
ment of Health, Education and Welfare has been
established in order to open the processes of
government to fresh ideas, to identify, encourage
and develop leadership ability, and to promote
public understanding of government programs
and problems. It offers the Fellow both formal and
informal educational opportunities. Lectures and
seminars are given by recognized national leaders
and opportunities are available for interchange of
ideas and experiences with participants from
similar programs (White House Fellows, Congres-
sional Fellows, etc.).

The Fellows Program provides a one-year
assignment to the office of one of several key
officials of the Department of HEW, depending on
the Fellow's special competencies and the needs
of the department. These offices are located in
Atlanta, Boston, Chicago, Dallas, Denver, Kansas
City, New York, Philadelphia, San Francisco,
and Seattle, as well as in Washington, D.C.

To qualify for the HEW Fellows Program,
candidates must be citizens of the United States,
have a record of demonstrated interest in com-
munity service and the nation's social problems,
posses a combination of education and specialized
managerial or administrative experience, and
qualify in the GS range of 11-15 of the US Civil
Service Commission, The GS-11 range includes
a minimum of three years of general experience
and three years of specialized experience of a
managerial type. HEW is, of course, an equal
opportunity employer.

To apply for consideration as an HEW
Fellow, the candidate must submit Standard Form
171 (Personal Qualifications Statement), a listing
indicating community service participation, and a
statement describing the applicant's reasons for
wishing to be an HEW Fellow., The application
deadline for the September 1979-1980 Fellowships
is January 19, 1979,

All inquiries and requests for application
blanks should be addressed to: The Director, HEW
Fellows Program, 330 Independence Avenue, S.W.,
Washington, D.C. 20201 (Telephone: 202-245-6087).

GUIDE TO NSF PROGRAMS

The National Science Foundation's newly
published Guide to Science Education Programs
provides summary information about NSF pro-
grams for the fiscal year 1979, It is intended as
a source of general guidance for institutions and
individuals interested in participating in these
programs, Listings describe the principle char-
acteristics and basic purpose of each activity,
eligibility requirements, closing dates where
applicable, and the address from which more
detailed information, brochures, or application
forms may be obtained. Single copies of the
Guide NSF 78-45, are available on request from
the National Science Foundation, 1800 G Street,
N.W., Washington, D,C. 20550 (Attn: Mail
Security and Records Section). Additional copies
are for sale from the Superintendent of Documents,
U.S. Government Printing Office, Washington,
D.C, 20402,
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SPECIAL MEETINGS INFORMATION CENTER

THIS CENTER maintains a file on prospective symposia, colloquia, institutes, seminars, special years, and meetings of
other associations, helping the organizers become aware of possible conflicts in subject matter, dates, or geographical area.
The printed lists contain announcements of meetings of interest to some segment of the mathematical public, including
ad hoc, local, or regional meetings, and meetings or symposia devoted to specialized topics. The lists also contain an-
nouncements of regularly scheduled meetings of national or international mathematical organizations.

AN ANNOUNCEMENT will be published in the NOTICES if it contains a call for papers, and specifies the place, date,
subject (when applicable), and the speakers; a second full announcement will be published only if there are changes or
necessary additional information. Once an announcement has appeared, the event will be briefly noted in each issue un-
til it has been held and a reference will be given in parentheses to the month, year and page of the issue in which the
complete information appeared.

IN GENERAL, SMIC announcements of meetings held in the United States and Canada carry only date, title of meeting,
place of meeting, names of speakers (or sometimes a general statement on the program), deadline dates for abstracts or
contributed papers, and name of person to write for further information. Meetings held outside the North American
area may carry more detailed information. 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 in Providence.

DEADLINES are the same as the deadlines for abstracts. They are listed on the inside front cover of each issue.

1978-1979. Academic Year devoted to Algebraic Geometry
and the Geometry of Banach Spaces, The Mittag-Leffler
Institute, Djursholm, Sweden. (January 1978, p. 62)

1978-1979. Special Year in Harmonic Analysis, University
of Maryland. (April 1978, p. 192; see also February 1978,
p. A-339)

JANUARY 1979

January 1-December 22, 1979. Mathematisches Forschungs-
institut Oberwolfach (Weekly Conferences), Federal Re-
public of Germany. (November 1978, p. 503)

3-8. AAAS Annual Meeting, Houston, Texas. (November
1978, p. 504)

4-5. Assessment in Mathematics, University of Birmingham,
Birmingham, England. (October 1978, p. 440)

15-27. Computer Science School (Escola de Computacio),
Sio Paulo, Brazil. (November 1978, p. 505)

15-February 9. Australian Mathematical Society Nineteenth
Summer Research Institute, Macquarie University, New
South Wales, Australia. (October 1978, p. 440; Novem-
ber 1978, p. 505)

22-26. Forty-ninth ANZAAS Congress, Auckland, New
Zealand.
Information: Honorary Secretary, 49th ANZAAS Con-
gress, University of Auckland, Private Bag, Auckland,
New Zealand.

29-30. Short Conference on Differential Equations, Missis-

sippi State University, Mississippi State, Mississippi.
Program: Sessions of papers on various topics will be
scheduled. Efforts will be made to arrange transportation
from Biloxi to Mississippi State.
Information: Brief abstracts indicating the length of time
needed for the talk and requests for further information
should be sent to John R. Graef, Department of Math-
ematics, Mississippi State University, Mississippi State,
Mississippi 39762.

29-31. Sixth ACM SIGACT-SIGPLAN Symposium on
Principles of Programming Languages, San Antonio,
Texas. (August 1978, p. 329)

31-February 3. Second Paderborn Conference on Functional
Analysis, Gesamthochschule Paderborn, Paderborn, Fed-
eral Republic of Germany.
Program: There will be 15 invited lectures on various
topics of current research.
Speakers: E. Alfsen (Oslo), R. Aron (Dublin), J. Diestel
(Kent), S. Dineen (Dublin), K. Floret (Kiel), S. Goldberg
(Maryland), R. Haydon (Oxford), H. Kénig (Bonn), M.
A. Kaashoeck (Amsterdam), M. Neumann (Saarbriick-
en), H. J. Petzsche (Diisseldorf), L. Tzafriri (Jerusalem),
H. v. Weizsicker (Regensburg).

Information: K. D. Bierstedt and B. Fuchssteiner, Organ-
izers, Gesamthochschule Paderborn, D 4790 Paderborn,
Federal Republic of Germany.

FEBRUARY 1979

4-8. Australian Mathematical Society Applied Mathematics
Conference, Leura Motel, New South Wales, Australia.
(October 1978, p. 440)

Information: R. 1. Tanner, Department of Mechanical
Engineering, Sydney University, New South Wales 2006,
Australia.

9-10. 1979 Virginia Polytechnic Topology Conference, Vir-
ginia Polytechnic Institute and State University,
Blacksburg, Virginia.

Guest Lecturer: R. Engelking.

Program: There will be several 15-minute papers present-
ed.

Information: J. C. Smith, Director, Mathematics Depart-
ment, Virginia Polytechnic Institute and State
University, Blacksburg, Virginia 24061.

13-16. Fifth Interamerican Conference on Mathematical In-
struction, Campinas, Sdo Paulo, Brazil. (August 1978, p.
330)

MARCH 1979

5-9. NSF-CBMS Regional Research Conference on Special
Functions and their Relations with the Theory of Repre-
sentations of Lie Groups, East Carolina University,
Greenville, North Carolina.

Principal Lecturer: Jean Dieudonné, University of Nice,
France.

Program: The lectures will cover broad research-exposi-
tory topics. Some additional invited lectures will also be
included in the conference program.

Support: There is a limited number of spaces available
with limited support for travel and lodging.

Deadline for Applications: Applications for participation
and possible support should be made on or before Janu-
ary 15, 1979. Late applications will be considered as
space permits. Inclusion of a short resume with emphasis
on current research and publications would be helpful.
Information and Applications: Lokenath Debnath, Math-
ematics Department, East Carolina University,
Greenville, North Carolina 27834.

12-16. Annual Lecture Series in Mathematics: Some Aspects
of the Theory of Riesz Spaces, University of Arkansas,
Fayetteville, Arkansas.

Program: W. A. J. Luxemburg (California Institute of
Technology) will present a sequence of five lectures. In
addition, there will be sessions for contributed papers;
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abstracts should be received by February 15, 1979.
Information: W. H. Summers, Department of Math-
ematics, University of Arkansas, Fayetteville, Arkansas
72701.

14-16. Twelfth Annual Simulation Symposium, Causeway
Inn, Tampa, Florida.
Program: There will be presented papers, and talks will
be given by Paul Roth (National Bureau of Standards)
and Tuncer Oren (University of Ottawa). The Symposi-
um will be preceded, on March 12-13, by two workshops
given by the IEEE and the ACM.
Information: Sudesh Kumar, NCR Corporation, 4045
Sorrento Valley Boulevard, San Diego, California 92121.

15-17. Algebra and Ring Theory Conference, University of
Oklahoma, Norman, Oklahoma. (November 1978, p.
505)

18-23. Conference on Geometry (Foundations) and Differen-
tial Geometry, University of Haifa, Haifa, Israel.
(October 1978, p. 440)

26-28. Workshop on Continuous Lattices III, University of
California. Riverside, California.
Program: (Tentative). The primary concern of this work-
shop will be the applications of continuous lattices and
similar structures to other areas of mathematics and
computer science. Dana Scott will lecture on the lattice
theoretic approach to the theory of computation. Louis
S. U. Tulane will speak on recent research on the
topological and algebraic structure of continuous lattices.
Contributed papers are invited.

Organizing Committee: Albert Stralka, Dana Scott and

Karl Hofmann.

Information: Albert Stralka, Chairman, Department of
Mathematics, University of California, Riverside, Cali-
fornia 92521.

28-30. 1979 Conference on Information Sciences and Sys-
tems, Baltimore, Maryland. (October 1978, p. 440)

APRIL 1979

2-6. Tenth Southeastern Conference on Combinatorics,
Graph Theory and Computing, Florida Atlantic Universi-
ty, Boca Raton, Florida.

Program: Instructional lectures will be given by Paul
Erdos (Hungarian Academy of Sciences), Ronald L.
Graham (Bell Telephone Laboratories), Marshall Hall,
Jr. (California Institute of Technology), William H.
Mills (Institute for Defense Analyses), Ronald C. Mullin
(University of Waterloo), Crispin St. J. A. Nash-Wil-
liams (University of Reading), John L. Selfridge
(Mathematical Reviews), and Ralph G. Stanton (Univer-
sity of Manitoba).

Contributed Papers: There will be sessions for fifteen-
minute presentations of contributed papers. Abstract
deadline is March 20, 1979.

Information: Frederick Hoffman, Director, Tenth South-
eastern Conference, Florida Atlantic University, Boca
Raton, Florida 33432.

3-5. 1979 ACM SIGNUM Meeting on Numerical Ordinary
Differential Equations, Department of Computer Science,
University of Illinois at Urbana-Champaign, Urbana,
Illinois. (October 1978, p. 440)

3-5. IEEE Specifications of Reliable Software Conference,
Cambridge, Massachusetts. (October 1978, p. 441)

16-20. Conference on Several Complex Variables, Princeton
University, Princeton, New Jersey.

Information: John Erik Fornaess, Mathematics Depart-
ment, Fine Hall, Box 37, Princeton University,
Princeton, New Jersey 08540.

30-May 2. Eleventh Annual ACM Symposium on Theory of

Computing, Atlanta, Georgia. (November 1978, p. 505)

MAY 1979

4-6. Conference in Analysis, Purdue University, West La-
fayette, Indiana 47907.

Program: Conference to be held in honor of Casper
Goffman. Invited participants include A. Bruckner, L.
Cesari, L. W. Cohen, H. Federer, J. Serrin, D. Water-
man.

Sponsor: School of Science and Department of Math-
ematics, Purdue University.

Support: Limited funds for local lodging and main ban-
quet.

Information: D. Drasin, W. Gorman or C. J. Neugebau-
er, Department of Mathematics, Purdue University,
West Lafayette, Indiana 47907.

19-26. International Conference on Functional-Differential

Systems and Related Topics, Blazejewko, Poland.
(November 1978, p. 505)

21-25. Coxeter Symposium, Toronto, Canada.

Purpose: The mathematical work of H. S. M. Coxeter
has long had great influence within the field of geometry.
In recent years its influence is felt more widely —because
of new and diverse applications of packing problems and
other geometric inequalities, because of the increased
importance of polytopes, and because of rapid develop-
ment in the study of groups in terms of generators and
relations. This Symposium is intended to allow those
engaged in research in such areas to take stock of their
progress jointly and to assess future prospects.
Program: Invited speakers will include: John Horton
Conway, H. S. M. Coxeter, L. Fejes Téth, Branko
Griinbaum, William M. Kantor, P. McMullen, C. A.
Rogers, J. J. Seidel, G. C. Shephard, Jacques L. Tits,
and W. T. Tutte. There will also be sessions for con-
tributed papers.

Information: Chandler Davis, Department of Mathemat-
ics, University of Toronto, Toronto M5S 1A1, Canada.

23-25. Optimization Days 1979, McGill University, Montre-

al, Canada. (November 1978, p. 505)

24-25. Symposium on Mathematical Programming with Data

Perturbations, George Washington University, Washing-
ton, D. C.

Call for Papers: Contributed papers are solicited in the
following areas: sensitivity and stability analysis for op-
timization and/or equilibrium problems; solution
methods for implicitly defined problem functions; solu-
tion methods for problems involving parameters; solution
approximation techniques. In addition to the above areas,
“clinical” presentations, perhaps describing problems en-
countered in real applications, are also solicited.
Instructions for Authors: Abstracts must be received by
February 5, 1979. Abstracts should not exceed 500
words, and should be sent in duplicate to Stephen M.
Robinson, Department of Industrial Engineering, Uni-
versity of Wisconsin-Madison, 1513 University Avenue,
Madison, Wisconsin 53706.

Information: Anthony V. Fiacco, George Washington
University, Washington, D. C. 20052.

31-June 6. Seventh Conference of Analytic Functions, Wisla

(Carpathian Mountains, Province Bielsko-Biala), Poland.
(October 1978, p. 441)

JUNE 1979

18-22. International Conference on the Global Theory of

Dynamical Systems, Northwestern University, Evanston,
Illinois.

Speakers: (Tentative). C. Conley, M. Hirsch, J. Palis. C.
Pugh, D. Ruelle, M. Shub, S. Smale, F. Takens, J.
Yorke and E. C. Zeeman.

Support: Some support for travel and subsistence will be
available.

Organizing Committee: John Franks, Clark Robinson,
Bob Williams.

Information: Secretary, Dynamical Systems Conference,
Department of Mathematics, Northwestern University,
Evanston, Illinois 60201.

20-22. 1979 International Symposium on Fault-Tolerant

Computing, Madison, Wisconsin. (October 1978, p. 441)



20-22. Third IMACS International Symposium on Computer
Methods for Partial Differential Equations, Lehigh Uni-
versity, Bethlehem, Pennsylvania. (October 1978, p. 441)

25-29. 1979 International Symposium on Information Theo-
ry, Grignano, Italy. (October 1978, p. 441)

JULY 1979

1-20. London Mathematical Society Conference on Aspects
of Contemporary Complex Analysis, Collingwood Col-
lege, Durham University, England.

Sponsors: London Mathematical Society and the North
Atlantic Treaty Organization Scientific Affairs Division.
Topics: Brownian motion, approximation in the plane,
conformal mapping.

Speakers: J. L. Doob, J. Korevaar, P. L. Duren, D. L.
Burkholder, A. M. Chollet, J. Becker, A. Baernstein, A.
Stray, C. Pommerenke, W. K. Hayman, J. G. Clunie,
D. A. Brannan, M. Heins, and W. J. Schneider.

Support: Partial support is available for citizens of
NATO countries.

Information: J. G. Clunie (Ref.: 1C/79), Department of
Mathematics, Imperial College, London SW7, England.

16-20. Sixth International Colloquium on Automata, Lan-
guages and Programming, Graz, Austria.
Information: A. H. Maurer, Institut fiir Information-
verarbeitung, Techn. Universitdt Graz, Steyrergasse 17,
A-8010 Graz, Austria.

AUGUST 1979

23-September 8. IXéme Ecole d’Eté de Calcul des Probabili-

tés de Saint-Flour, Université de Clermont, France.
Speakers: Peter J. Bickel (University of California,
Berkeley); Nicole El-Karoui (Faculté des Sciences du
Mans); Marc Yor (Laboratoire de Calcul des Probabili-
tés de I'Université Paris VI).

Information: P. L. Hennequin, Département de Mathé-
matiques Appliquées, Université de Clermont, Boite
Postale 45, 63170 Aubiére, France.

27-31. Tenth International Symposium on Mathematical

Programming, Montreal, Canada.

Sponsor: Mathematical Programming Society.

Call for Papers: Papers are invited on all theoretical,
computational and applicational aspects of mathematical
programming. Abstracts of up to 200 words-with mini-
mal notation should be submitted in English to the
address below.

Deadline for Abstracts: March 1, 1979.

Information: Symposium Secretariat, Tenth Internation-
al Symposium on Mathematical Programming, 772
Sherbrooke Street West, Montreal, Quebec, Canada
H3A 1Gl.

SEPTEMBER 1979

4-9. Ninth IFIP Conference on Optimization Techniques,

Warsaw, Poland. (November 1978, p. 505)

19-21. Sixteenth Midwestern Mechanics Conference, Kansas

State University, Manhattan, Kansas. (November 1978,
p. 506)

NEW AMS PUBLICATIONS

PROCEEDINGS OF SYMPOSIA
IN APPLIED MATHEMATICS
(ISSN 0160-7634)

NUMERICAL ANALYSIS
edited by Gene H. Golub and Joseph Oliger

This is the collection of texts prepared by the lectur-
ers for the Numerical Analysis Short Course given at the
AMS meeting in Atlanta, Georgia, in January 1978. The
subject matter was chosen to emphasize prominent re-
search areas and attitudes in numerical analysis. These
are introductory lectures on the subject matter for pre-
sentation to an audience of scientists from other areas
or disciplines. Typically, there is an introduction to a
given problem area and to techniques used, an applica-
tion to applied problems, and a discussion of current
research questions or directions.

The papers given here are mainly of a mathematical
nature. Several trends in modern numerical analysis are
discussed in these lectures. These texts should be useful
to the practicing users of numerical methods, program-
mers, scientists, and engineers who would like to know
what progress is being made on the theoretical and
developmental side of the subject. The papers and the
bibliographies of current work should be useful in general
to those who wish to understand the nature of numerical
analysis and its current problems of interest.

The papers included are:

Cleve B. Moler, Three Research Problems in Numerical
Linear Algebra )

J. E. Dennis, Jr., A Brief Introduction to Quasi-Newton
Methods

Carl de Boor, The Approximation of Functions and
Linear Functionals: Best vs. Good Approximation

James M. Varah, Numerical Methods for the Solution
of Ordinary Differential Equations
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Joseph E. Oliger, Methods for Time Dependent Partial
Differential Equations

George J. Fix, Variational Methods for Elliptic Bound-
ary Value Problems

Number 22
135 + viii pages
List price $10.00 (soft cover); $14.00 (hard cover);
Member price $7.50 (soft cover); $10.50 (hard cover)
ISBN 0-8218-0122-8; LC 78-11096
Publication date: November 30, 1978
To order, please specify PSAPM/22;
(Soft cover; PSAPMS/22)

LECTURES ON MATHEMATICS
IN THE LIFE SCIENCES
(ISSN 0075-8523)

SOME MATHEMATICAL QUESTIONS IN

BIOLOGY. IX
edited by Simon A. Levin

This volume contains lectures given at the Eleventh
Symposium on Some Mathematical Questions in Biolo-

gy, held in Denver, Colorado, on February 24-25, 1977,

in conjunction with the Annual Meeting of the American
Association for the Advancement of Science. The Sym-
posium was supported by the National Institutes of
Health and cosponsored by the Society for Industrial and
Applied Mathematics and the AMS.

The contents of the volume are as follows:

John Guckenheimer, Comments on Catastrophe and

Chaos

J. F. G. Auchmuty, Qualitative Effects of Diffusion in

Chemical Systems



D. Marr, Representing Visual Information

Ronald M. Shymko, Control of Mitosis and Tissue
Growth in Three Dimensions

Stuart A. Kauffman, Ronald M. Shymko and Kenneth
Trabert, Control of Sequential Compartment Forma-
tion in Drosophila

Volume 10

244 + ix pages

List price $11.20; Institutional member price $8.40;
Individual member price $5.60

ISBN 0-8218-1160-6; LC 77-25086

Publication date: December 15, 1978

To order, please specify LLSCI/10

MEMOIRS OF THE AMERICAN
MATHEMATICAL SOCIETY
(ISSN 0065-9266)

MATHEMATICAL FOUNDATIONS

OF QUANTUM SCATTERING THEORY
FOR MULTIPARTICLE SYSTEMS

I. M. Sigal

The work is devoted to basic mathematical questions
of scattering theory for nonrelativistic quantum systems.
Systems under consideration are short range, i.e. poten-
tials between their particles decay at infinity faster than
[x]-2.

| The main result of the work is a theorem on exist-
ence of complete sets of chunnel wave operators for
quantum systems in question. This theorem, conjectured
a long time ago, is basic for a mathematical foundation
of quantum mechanical scattering theory.

The proof of the theorem proceeds in two steps.
First, the problem is reduced to the proof of some
properties of the resolvents of n-body Hamiltonians
(Schroedinger operators) near the continuous spectra.
Then the required information about behavior of the
resolvents near the real axis is obtained by deriving
certain operator equations for them and studying these
equations in appropriate Banach spaces. The method
used in the proof being constructive provides basic ele-
ments for further physics treatment of the problem. It
can also be used for studying other mathematical prob-
lems of quantum mechanics of many body systems.

The work is essentially self-contained.

Number 209

147 + iii pages

List price $8.40; Institutional member price $6.30;
Individual member price $4.20

ISBN 0-8218-2209-8; LC 78-10154

Publication date: November 1, 1978

To order, please specify MEMO/209
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PROCEEDINGS OF THE
STEKLOV INSTITUTE
(ISSN 0081-5438)

INVESTIGATIONS

IN THE GENERAL THEORY
OF STATISTICAL DECISIONS
A. S. Holevo

This monograph is devoted to the ‘“noncommuta-
tive” theory of statistical decisions, which permits one to
include, along with Wald’s classical scheme, an essential-
ly new class of statistical problems arising in the theory
of quantum measurement and quantum communication
channels. It is a matter of optimal measurement of the

state parameters of a system (classical quantum measure-

ment). An apparatus for integral representation of
functionals, to the minimization of which the problem
of optimal measurement reduces, is worked out: the
problem of existence of an optimal measurement is
studied and conditions for optimality are established.
Applications to the problem of optimal measurement of
the mean value of a boson field are considered.

Number 124(1976)

140 + vi pages

List price $40.00; institutional member price $30.00;
individual member price $20.00

ISBN 0-8218-3024-4; LC 78-16140

Publication date: September 1978

To order, please specify STEKLO/124

C-TYPES OF n-DIMENSIONAL LATTICES
AND 5-DIMENSIONAL PRIMITIVE
PARALLELOHEDRA (WITH APPLICATION TO
THE THEORY OF COVERINGS)

S. S. Ryskov and E. P. Baranovskil

This monograph is devoted to one of the domains
of discrete geometry. A new approach is given to the
classification problem for n-dimensional parallelohedra
as well as a solution of this problem for n=5. As an
application, the problem of least dense lattice covering
of five-dimensional Euclidean space by equal spheres is
solved.

Number 137(1976)

140 + iv pages

List price $40.00; institutional member price $30.00;
Individual member price $20.00

ISBN 0-8218-3037-6; LC 78-21923

Publication date: December 15, 1978

To order, please specify STEKLO/137



Personal Items

DAVID ALEXANDER BRANNAN of Queen
Elizabeth College, London, has been appointed to
the Chair of Pure Mathematics at The Open Uni-
versity, Milton Keynes, England.

LAMBERTO CESARI of the University of
Michigan has been elected a member of the Aca-
demy of Science and Letters of Milan (Istituto
Lombardo),

CHARLES M. CHAMBERS of George Wash-
ington University has been appointed staff asso-
ciate and legal advisor for the Council on Post-
secondary Accreditation, Washington, D, C.

HAROLD SCOTT MACDONALD COXETER
of the University of Toronto has been elected an
honorary member of the London Mathematical
Society.

CHRISTOPHER CROKE of the University of
Chicago has been appointed a lecturer at the Uni-
versity of California, Berkeley,

LEONARD E. DOR of the University of
Illinois, Urbana, has been appointed to an assis-
tant professorship at Wayne State University.

RICHARD G. GIBBS of Indiana University
has been appointed to an assistant professorship
at Rose-Hulman Institute of Technology.

SERGIU KLAINERMAN of New York Univer-
sity has been awarded a fellowship by the Miller
Institute for Basic Research in Science at the
University of California, Berkeley.

YUDELL L, LUKE of the University of
Missouri-Kansas City has been designated by the
University of Missouri Board of Curators as a
Curators' Professor.

JOHN RAWNSLEY of the Dublin Institute
for Advanced Studies has been appointed to a
visiting assistant professorship at the University
of California, Berkeley.

RODOLFO R. ROSALES of the California
Institute of Technology has been appointed a
lecturer at the University of California, Berkeley,

ALEX ROSENBERG of Cornell University
has been appointed to a visiting professorship at
the University of California, Berkeley.

VICTOR SAKS of Windham College and the
University of Costa Rica has been appointed to an
associate professorship at Daemen College,

STANLEY SAWYER of Yeshiva University
has been appointed to a professorship at Purdue
University,

SEYMOUR SCHUSTER of Carleton College
has been selected as a visiting lecturer and con-
sultant to the Mathematical Association of Amer-
ica's program on visiting lecturers and consul-
tants for 1978-1979,

PETER TOMAS of the University of Chicago
has been appointed to an assistant professorship
at the University of Texas at Austin,

HALE TROTTER of Princeton University
has been appointed to a visiting professorship at
the University of California, Berkeley.

PROMOTIONS

To Director of the Center for Pure and
Applied Mathematics. University of California,
Berkeley: MURRAY H. PROTTER.
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To Chairperson, Department of Mathe-
matics, University of California, Berkeley:
SHOSHICHI KOBAYASHI,

To Vice Chairperson for Graduate Appoint-
ments and Nonacademic Personnel, Department
of Mathematics, University of California,
Berkeley: JOHN B, WAGONER,

To Chairman and Associate Professor,
Department of Mathematics. Fairfield University:
BENJAMIN FINE,

To Professor, Rose-Hulman Institute of
Technology: GARY J, SHERMAN; University of
California, Berkeley: GEORGE M, BERGMAN,
RALPH N, McKENZIE, JOHN B, WAGONER;
University of Texas at Austin: RALPH E,
SHOWALTER,

To Associate Professor, University of
California, Berkeley: MICHAEL J. KLASS;
Fairfield University: JOSEPH MACDONNELL.

To Assistant Professor, University of
California, Berkeley: JENNY HARRISON,

Deaths

Mr, CORNELIUS (NEIL) PAUL ABOFF of
Rose-Hulman Institute of Technology died in
July, 1978, at the age of 24, He was a member
of the Society for 5 years.

Professor H, DAVID BLOCK of Cornell
University died on October 6, 1978, at the age
of 58, He was a member of the Society for 31
years, v

Professor RUFUS BOWEN of the University
of California, Berkeley, died on July 31, 1978,
at the age of 31, He was a member of the Society
for 6 months,

Dr, WALTER H, GAGE of the University of
British Columbia died on October 3, 1978, at the
age of 73, He was a member of the Society for
51 years.

Professor PAUL J, HESSLER of Wittenberg
University died on November 4, 1978, at the age
of 41, He was a member of the Society for 17
years,

Dr. GEORGE LOULLIS of the University of
Crete died on September 26, 1978, at the age of
28. He was a member of the Society for 4 years,

Professor E, K, McLACHLAN of Oklahoma
State University died on October 27, 1978, at the
age of 54, He was a member of the Society for
23 years,

Professor ZEEV NEHARI of Carnegie-Mellon
University died on September 1, 1978, at the age
of 63. He was a member of the Society for 30
years,

Dr. JAMES ROBERT OVERMAN of Bowling
Green State University died on May 23, 1978, at
the age of 90, He was a member of the Society
for 55 years,

Dr. ROBERT C, SEBER of Western Michigan
University died on September 6, 1978, at the age
of 51, He was a member of the Society for 28
years,

Professor WALTER C., STRODT of St,
Lawrence University died on October 19, 1978,
at the age of 63, He was a member of the Society
for 41 years.



Doctorates Conferred in 1977—1978 — Supplementary List

The following are among those who received dodtorates in the mathematical sciences and related subjects from
universities in the United States and Canada during the interval July 1, 1977—dJune 30, 1978, This is a supplement to
the list printed in the October 1978 issue of the NOTICES, The numbers appearing in parentheses after each university
indicate the following: the first number is the number of additional degrees listed for that institution; the next seven
numbers are the number of degrees in the categories of 1, Pure Mathematics (i.e., algebra, number theory, geom-
etry, topology, analysis, functional analysis, logic, or probability), 2, Statistics, 3. Operations Research, 4, Com-
puter Science, 5, Applied Mathematics, 6. Mathematics Education, 7, Other. Each entry contains the dissertation
title. There are fourteen universities listed with a total of 63 individual names, This total, added to the previous list,
includes doctorates from 148 universities with a total of 1,015 individual names; 236 departments granting doctorates.

CALIFORNIA LOUISIANA
UNIVERSITY OF SOUTHERN CALIFORNIA UNIVERSITY OF SOUTHWESTERN LOUISIANA
2;2,0,0,0,0,0,0,) (3;0,2,0,0,1,0,0)
Mathematics Mathematics and Statistics
Passty, Gregory B. Magoun, Dale
Asymptotic behavior of an implicit differencing Piecewise linear regression techniques
scheme associated with accretive operators in Neal, Bill Larry
Banach spaces Hybrid techniques for the numerical solution of stiff

Wolfe, David S, . . systems of differential equations
On the structure of a ring and its subring fixed by a Paul, Joey

finite automorphism group Minimum risk joint confidence regions for parameters
of normal populations

MASSACHUSETTS

FLORIDA BRANDEIS UNIVERSITY (7;7, 0,0,0,0,0,0)
Mathematics

FLORIDA STATE UNIVERSITY (6;2,2,2,0,0,0,0) —_—

_— Chang, Haichau 2
Statistics On algebraic surfaces of general type with e = 2Pg-2
Boos, Dennis D, Cohen, Ralph N

The differential approach in statistical theory and On odd primary stable homotopy theory

robust inference Drager, Lance ) )
Conlon, John Charles On the intrinsic symbol calculus for pseudo-differential

G-ordered functions with applications in statistics operators on manifolds
Reiland, Susan Glyon, Robert o o

Stochastic models for carrier-borne epidemics A characterization of projective space by its Hilbert

Reiland, Thomas William a tpkiyn%ls;:i .
ibuti to duality th i ti nline u

Sffg;ﬁ;ﬁﬁz uality theory in continuous nomtinear Holémorphically induced representations and Hilbert
Wong, Derek Chung-Fat spaces with reproducing kernels

Second order duality and complementarity in contin- Sato, Nobuyuki Albert . . .

uous time programming Algebra.u.z invariants of links of codimension two
Yeh, Ching-Ming Yang, Su-Win a /s

Designs with a polynomial trend in complete or in- Order of canonical vector bundles on C | k)/ =y

complete blocks HARVARD SCHOOL OF PUBLIC HEALTH (1;0,0,0,0,0,0,1)

Biostatistics
Eng, Jamie Pearl
IOWA The effect of changes in mortality over time on several
demographic measures
UNIVERSITY OF IOWA (4;0,0,0,4,0,0,0) HARVARD UNIVERSITY (9;9,0,0,0,0,0,0)
Mathematics

Computer Science

Breiner, Moshe
Critcher, Adrienne Pendery

Essential singularities of entire analytic varieties

Function schemata Brooks, Robert

Eckstein, Denise Marie . On the smooth cohomology of groups of diffeomorphisms
Parallel graph processing using depth-first and Gabber, Ofer
breadth-first search .

. N Some theorems on Azumaya algebras
Limaye, Ranjan Sharatchandra Gillet, Henri

Analysis of string patterns using a procedure-type The applications of algebraic K-theory to intersection
model and formal languages theory

Liu, Ken '(.:h.ih . . L. Gross, Benedict
An efficient algorithm for string pattern matching Elliptic curves with complex multiplication
Lang, William
Quasi elliptic surfaces in characteristic three
Morvrison, Ian

KANSAS Projective stability of ruled surfaces
Offner, Carl
UNIVERSITY OF KANSAS (1;0,0,0,1,0,0,0) Zeros and growth of entire functi:lxlls of czlrder one and
: maximal type with application to the random signs
Computer Science problem
Meyers, Leonard D, Peterson, Dale
N speed homomorphisms, simulations and parallel Geometry of the adjoint representation of a complex
states of automata semisimple Lie algebra

76



NEW YORK

CORNELL UNIVERSITY (13;0,0,13,0,0,0,0)
Operations Research and Industrial Engineering

Barton, Russell R,
Exoffender post release performance evaluation with
related theoretical topics in variable selection and
followup intervals for regression models using
grouped censored survival data

Borges, Wagner
Extreme value theory in triangular arrays with an
application to the reliability of fibrous materials

Engelbrecht-Wiggans, Richard
On the fair and efficient allocation of indivisible
commodities

Garg, Udai K,
A queuing network model of multiprogrammed time
sharing virtual memory system for performance
evaluation

Hooper, Jeffrey H,
Selection procedures for ordered families of distri-
butions

March, Salvatore T.
Models of storage structures and the design of data-
base records based upon a user characterization

Phoha, Rajesh C.
A sequential two sample test for multivariate distri-
butions and asymptotic Bayesian inference in some
nonstandard cases

Provan, John S,
Decompositions, shellings, and diameters of simpli-
cial complexes and convex polyhedra

Raanan, Joseph
The value of the non-atomic game arising from a
rate-setting application and related problems

Shanker, Kripa
An analysis of two-echelon inventory system for
recoverable items

Shenoy, Prakash
On game theory and coalition formation

Tamari, Robert
Combinatorial algorithms for certain classes of
binary matroids

Weber, Glenn M,
A solution technique for binary integer programming
using matchings on graphs

NEW YORK UNIVERSITY, (3;0,0,3,0,0,0,0)
Operations Research and System Analysis

Marpet, Mark
The application of time series analysis to capital
allocation under risk

Rosenberg, David
Monopoly inventory models

Yablon, Marvin
On the strict monotonicity of minimum Bayes risk
and the expected losses as functions of certain
separability measures

POLYTECHNIC INSTITUTE OF NEW YORK
(1;0,0,1,0,0,0,0)

Operations Research and System Analysis

Koutras, Dionysios
Bayesian reliability analysis of the alpha distribution
with applications

YESHIVA UNIVERSITY (3;2,0,0,0,0,0,1)
Mathematics

Goldring, Thomas
Decomposition theorems for differential forms on
Hilbert spaces
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Linden, Orin M,
Fatou theorems for eigenfunctions of the Laplace-
Beltrami operator

Rusinek, Roza
Results on the stepping stone model

PENNSYLVANIA

CARNEGIE-MELLON UNIVERSITY (2;0,0,1,0,1,0,0)
Mathematics

Buckwalter, Jeff T,
Extensions of Fourier's treatment of linear inequality
systems

Marin, Samuel P,
A finite element method for problems involving the
Helmholtz equation in two dimensional exterior
regions

TEMPLE UNIVERSITY (3;0,3,0,0,0,0,0)

Applied Statistics

Huang
Some decision theoretic models in clinical trials
Kim, Jung-lk
Randomised response techniques for surveying
human populations
Schneider, Bruce Edward
Kolmogorov-Smirnov test statistics for the gamma
distribution with unknown parameters

WASHINGTON

WASHINGTON STATE UNIVERSITY (1;1,0,0,0,0,0,0)
Pure and Applied Mathematics

Uong, Juhn-Hsiong
On analysis of the life length of multiple-component
coherent structures

CANADA

McMASTER UNIVERSITY (6;6,0,0,0,0,0,0)
Mathematics

Lai, Chee-Chong
Localization in non-Neotherian rings
Lee, Sang Shin
Relative adjointness and preservation of non-existing
limits
Lopez, Manuel
Matrix and B*-algebra eigenfunction expansions
Ong, Eng Meng
Continuity of positive functionals and representations
Richards, Ronald
Noetherian prime rings of Krull dimension one
Watson, Saleem
Topological algebras with bases

1976—1977 — Supplement

The name below is an addition to the list originally
published in the October 1977 NOTICES, and to its supple-
ment on page 56 of the January 1978 NOTICES,

TEXAS

UNIVERSITY OF HOUSTON (1;1,0,0,0,0,0,0)
Mathematics

Sorenson, Peter
Sums of integral squares in certain cyclotomic
number fields



Visiting Mathematicians — Supplementary List

The list of visiting mathematicians includes both foreign mathematicians visiting in the United States and Canada,
and U, S, and Canadian mathematicians visiting abroad, Note that there are two separate lists, These supplement the

listings in the October and November 1978 issues of the NOTICES,

Mathematicians Visiting Abroad

Name and Home Country Host Institution

Field of Special Interest

Period of Visit

Binding, Paul A, (Canada) University of Warwick, England Differential Equations and 7/18 - 6/19
Control Theory
Flath, Daniel (U.S.A,) University of Paris VII, France Automorphic Representations 9/78 - 6/79
Grassmann, E, G, (Canada) Technical University of Berlin, Numerical Techniques of 7/78 - 6/79
Federal Republic of Germany; Conformal Mapping
ETH, Zirich, Switzerland
Lappan, Glenda (U.S.A.) Chelsea College, University of Mathematics Education 9/78 - 6/79
London, England
Lappan, Peter A, (U,S.A.) Imperial College of Science and Complex Analysis 9/78 - 6/79
Technology, England
Libera, Richard J, (U.S.A.) Marie Curie-Sklodowska University, Complex Analysis
Poland; Freie University of Berlin,
Federal Republic of Germany
Milner, E, C, (Canada) Oxford University, England; Finite Matroid Theory 8/78 - 7/79
Hungarian Academy of Sciences,
Hungary; Tel Aviv University,
Israel
Sahney, B, N, (Canada) St. Andrews, Scotland; Birmingham Approximation Theory 7/78 - 6/79
University, England; Sauger
University, India
Schassberger, R, (Canada) Technical University of Berlin, Stochastics 7/78 - 6/80
Federal Republic of Germany
Westbrook, D, R, (Canada) Brunel University, England; Moving and Free Boundary 8/78 - 1/79
University of Dundee, Scotland Problems
Winter, D, L, (U.S.A.) Westfield College, England Group Theory 9/78 - 5/79
Winter, M, J, (U.S.A.) Chelsea College, University of Mathematics Education 9/78 - 5/79
London, England
Visiting Foreign Mathematicians
Abramovici, F. (Israel) University of Calgary Mathematical Geophysics 9/78 - 5/79
Cowsik, R. C. (India) Michigan State University Algebraic Geometry 9/78 - 6/79
Das, Gokulananda (India) University of California, Sequence Spaces, Banach 9/78 - 1/79
Santa Barbara Limits and Absolute Albert
Consequence
Edelstein, M. (Israel) Michigan State University Functional Analysis 3/79 - 6/79
Engl, Heinz W. (Austria) University of Delaware Nonlinear Functional Analysis 9/78 - 6/79
Gopalsamy, G. (India) University of Calgary Applied Mathematics 8/18 - 4/79
Grammatikopoulos, M. K, Mississippi State University Oscillatory and Nonoscillatory
(Greece) Solutions of Ordinary
Differential Equations
Grattan-Guinness, Ivor O, Institute for Advanced Study History of Mathematical Physics 1/79 - 4/79
(United Kingdom)
Kodek, Dusan (Yugoslavia) Princeton University Digital Signal Processing 9/78 - 6/79
Lipski, Witold (Poland) University of Illinois Mathematical Foundations of 9/78 - 6/79
Data Bases
Lutterodt, Clement H, (Ghana) University of South Florida Approximations of Functions 3/19 - /719
Pathak, Visay D, (India) University of California, Algebras of Continuous Functions 9/78 - 9/79
Santa Barbara on Locally Compact Hausdorff
Space
Rodman, L. (Israel) University of Calgary Analysis of Operator-Valued 8/78 - 1/79
Functions
Schaal, W. (Federal Republic Michigan State University Number Theory 9/78 - 3/79
of Germany)
Shastri, A, R, (India) University of Calgary Topology 8/78 - 4/79
Singh, B. M. (India) University of Calgary Elasticity 4/78 - 3/79
Taylor, P, J. (Scotland) University of Calgary Numerical Analysis; Partial 1/79 - 6/79
Differential Equations
Wehrhahn, Karl H, (Australia) University of Calgary Statistics 7/78 - 2/79
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AMS REPORTS AND COMMUNICATIONS

R? CENT

President R. H, Bing has appointed Murray
Gerstenhaber, R, James Milgram, and Cleve B.
Moler to the Committee on the Publication Pro-
gram, Other members of the committee are
Donald W, Anderson (chairman), William J,
LeVeque and Everett Pitcher,

—

Robert Gilmer has been appointed to the
Committee on Summer Institutes by President
R. H, Bing. Continuing members are Robion C.
Kirby, Peter E. Ney, Ralph E, Showalter, and
Joseph L, Taylor (chairman),

An ad hoc Committee on the Current Yeshiva

Ivo BabuSka, Israel Berstein, Ralph P, Boas,
S. S. Chern, Ronald G. Douglas, Eugene B,
Dynkin, David Ebin, N, D. Kazarinoff, James
King, and Melvyn Nathanson.

A Committee on Policy for Obituaries has
been appointed by President R, H., Bing, Its
members are Felix E, Browder, Andrew M,
Gleason, Paul R. Halmos (chairman), Gustav A,
Hedlund, and Evereft Pitcher,

John A, Nohel has been appointed by Pres-
ident R. H, Bing to serve as Acting Chairman of
the Committee on Human Rights of Mathemati-

Situation has been appointed by President R, H,
Bing. Its members are Murray Gerstenhaber,
Kenneth Hoffman, George D. Mostow, and
Shlomo Sternberg (chairman),

A new standing committee, a Committee on
Membership, has been appointed by President
R. H. Bing. Its members are Philip T. Church,
A, Bruce Clarke, Edward R. Fadell (chairman),
Paul C. Fife, Frederick W, Gehring, and Jack
K. Hale. Its purpose is to study the question of
how to increase membership in the group of per-
sons who naturally should belong to the Society
but do not,

Victor Kac has been appointed by President
R. H. Bing to the AMS Subcommittee of the joint
AMS-IMS Committee on Translations, Other mem-
bers of the subcommittee are Felix Albrecht,

cians while Chairman Lipman Bers is on leave,
Members of the committee are Lipman Bers,
Chandler Davis, Murray Gerstenhaber, Mary W,
Gray, John A, Nohel, Vera S. Pless, and
Eduardo D, Sontag.

Tellers in the election of 1978 have been
appointed by President R, H. Bing. They are
W. Wistar Comfort and James D, Reid.

President R, H, Bing, in consultation with
President-elect Peter D, Lax, has appointed
Calvin C, Moore to be chairman of the Nominating
Committee of 1979, Continuing members of the
committee are Creighton Buck, Wendell Fleming,
and Barbara L, Osofsky. The members elected
in the 1978 election are Richard D. Anderson,
Judy Green, Paul R, Halmos, and Victor L,

Klee, Jr.

VECTOR MEASURES
by J. Diestel and J. J. Uhl, Jr.

In this survey the authors endeavor to give a com-
prehensive examination of the theory of measures having
values in Banach spaces. The interplay between topologi-
cal and geometric properties of Banach spaces and the
properties of measures having values in Banach spaces
is the unifying theme.

The first chapter deals with countably additive vec-
tor measures, finitely additive vector measures, the
Orlicz-Pettis theorem and its relatives. Chapter II con-
centrates on measurable vector valued functions and the
Béchner integral.

Chapter III begins the study of the interplay among
the Radon-Nikodym theorem for vector measures, opera-
tors on L and topological properties of Banach spaces.
A variety of applications is given in the next chapter.

Chapter V deals with martingales of Bochner integr-
able functions and their relation to dentable subsets of

MATHEMATICAL SURVEYS

Banach spaces. Chapter VI is devoted to a measure-
theoretic study of weakly compact, absolutely summing
and nuclear operators on spaces of continuous functions.

In Chapter VII a detailed study of the geometry of
Banach spaces with the Radon-Nikodym property is
given. The next chapter deals with the use of Radon-
Nikodym theorems in the study of tensor products of
Banach spaces. The last chapter concludes the survey
with a discussion of the Liapounoff convexity theorem
and other geometric properties of the range of a vector
measure.

Accompanying each chapter is an extensive survey
of the literature and open problems.

Number 15

322 pages

List price $35.60; member price
ISBN 0-8218-1515-6; LC 77-9625
Publication date: 8-31-77

To order, please specify SURV/15S

Prepayment is required for all American Mathematical Society publications.
Send for the book(s) above to: AMS, P.O. Box 1571, Annex Station, Providence, RI 02901
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RELATIONS BETWEEN COMBINATORICS
AND OTHER PARTS OF MATHEMATICS

Proceedings of a Symposium in Pure Mathematics

Held at the Ohio State University in March 1978
Edited by Dijen K. Ray-Chaudhuri

The idea of this symposium was not merely to have another conference on combinatorics,
but rather to have a wider-based symposium dealing with the important role combinatorics
plays in other areas of mathematics. The Symposium, indeed, fulfilled its designated role
very well. Invited speakers brought into focus interconnections between combinatorics on
the one hand and geometry, group theory, number theory, special functions, lattice packings,
logic, topological embeddings, games, experimental designs, sociological and biological
applications on the other hand.

CONTENTS

GEORGE E. ANDREWS, Connection
coefficient problems and partitions

DAVID W. BARNETTE, Path problems and
extremal problems for convex polytopes

JAMES E. BAUMGARTNER, /ndependence
proofs and combinatorics

RA]J C. BOSE, Combinatorial problems of
experimental design. I: Incomplete block
designs

FRANCIS BUEKENHOUT, The geometry
of diagrams

PETER J. CAMERON, A combinatorial
toolkit for permutation groups

JOEL E. COHEN, JANOS KOMLOS, and

THOMAS MUELLER, The probability of
an interval graph, and why it matters

H.S.M. COXETER, On R. M. Foster’s
regular maps with large faces

CHARLES F. DUNKL, Orthogonal functions
on some permutation groups

PAUL ERDOS, Combinatorial problems in
geometry and number theory

DOMINIQUE FOATA and ADRIANO M.

GARSIA, A combinatorial approach to the
Mehler forrm~ s for Hermite polynomials

A. M. GARSIA and J. REMMEL, On the
raising operators of Alfred Young

BRANKO GRUNBAUM and G. C. SHEPARD
Incidence symbols and their applications

A. J. HOFFMAN, Linear programming and
combinatorics

J. M. GOETHALS and ). J. SEIDEL,
Spherical designs

NEIL J. A. SLOANE, Se/f dual codes and
lattices

LOUIS SOLOMON, Partially ordered sets
with colors

ALAN P. SPRAGUE, Incidence structures
with specified planes

RICHARD P. STANLEY, Combinatorics and
invariant theory

JOHN PHILIP HUNEKE, On the genus of
a graph

RICHARD M. KARP, Probabilistic analysis
of a canonical numbering algorithm for
graphs

ORDERS MUST BE PREPAID
1979, 392 pages. List $23.20; institutional member $17.40; individual member $11.60.
Order Code: PSPUM/34
American Mathematical Society

P.O. Box 1571, Annex Station, Providence, Rhode Island 02901
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BOOKS ON COMBINATORICS FROM THE AMS BACKLIST

CBMS REGIONAL CONFERENCE SERIES
IN MATHEMATICS

ARRANGEMENTS AND SPREADS
Branko Griinbaum

This survey deals mostly with rather elementary
mathematics, so elementary in fact that most of its
results and problems are (or at least should be) under-
standable to undergraduates. It was written out of the
conviction that many neglected aspects of elementary
geometry deserve a wider dissemination because of
their inherent beauty and interest, and for the inspira-
tion and understanding they can impart to students
and mathematicians. Throughout the survey, many
conjectures are explicitly stated, and many additional
problems are hinted at. The subject obviously offers
extremely varied opportunities for research. Due to the
elementary nature of the topic, the solutions of many
of the open problems will probably require more in-
spiration than erudition, but that is a hallmark of
beauty in mathematics.
1972, 111 pages; list $6.80; individual $5.10
(LC 71-38926; ISBN 0-8218-1659-4). Code: CBMS/10

COLLOQUIUM PUBLICATIONS

THEORY OF GRAPHS
Oystein Ore

New fields of application, such as game theory and
programming, communications theory, electrical net-
works and switching circuits, and problems from biol-
ogy and psychology, have given an intense stimulus to
the development of graph theory in the past twenty
years. This volume gives an almost complete treatment
of the basic concepts and the results of particular sys-
tematic interest; the second volume will deal with such
topics as the four-color conjecture, the theory of flow,
electrical networks, and games.

The fifteen chapters of the first volume present, in
a well-organized setting, the results of Cayley, Ramsey,
Frucht, Hall, Mann, Ryser, Dirac and many other out-
standing researchers in the subject. .

This volume is reprinted without changes from the
first edition of 1962.
1962; reprinted 1974, 270 pages; list $14.80; institutional
member $11.10; individual member $7.40
(LC 61-15687; ISBN 0-8218-1038-3). Code: COLL/38

PROCEEDINGS OF SYMPOSIA
IN APPLIED MATHEMATICS

COMBINATORIAL ANALYSIS
Edited by Richard Bellman and Marshall Hall, Jr.
Contents
Marshall Hall, Jr., Current studies on combinatorial
designs
R. H. Bruck, Quadratic extensions of cyclic planes
D. R. Hughes, On homomorphisms of projective planes
A. A. Albert, Finite division algebras and finite planes
L. ). Paige and C. B. Tompkins, The size of the 10 x
10 orthogonal Latin square problem
R. P. Dilworth, Some combinatorial problems on
partially ordered sets
R. J. Walker, An enumerative technique for a class of
combinatorial problems
A. L. Whiteman, The cyclotomic numbers of order ten
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A. J. Hoffman, Some recent applications of the theory
of linear inequalities to extremal combinatorial anal-
ysis

A. W. Tucker, A combinatorial equivalence of matrices

H. W. Kuhn, Linear inequalities and the Pauli principle

H. J. Ryser, Compound and induced matrices in com-
binatorial analysis

Marvin Marcus and Morris Newman, Permanents of
doubly stochastic matrices

A. M. Gleason, A search problem in the n-cube

D. H. Lehmer, Teaching combinatorial tricks to a com-
puter

). D. Swift, Isomorph rejection in exhaustive search
techniques

Olga Taussky and John Todd, Some discrete variable
computations

R. E. Gomory, Solving linear programming problems in
integers

Richard Bellman, Combinatorial processes and dynamic
programming

Murray Grerstenhaber, Solution of large scale transpor-
tation problems

Robert Kalaba, On some communication network prob-
lems

). D. Foulkes, Directed graphs and assembly schedules

E. N. Gilbert, A problem in binary encoding

M. M. Flood, An alternative proof of a theorem of
Konig as an algorithm for the Hitchcock distribution
problem

1960, 311 pages; list $13.60; institutional member $10.20;
individual member $6.80
(ISBN 0-8218-1310-2). Code: PSAPM/10

PROCEEDINGS OF SYMPOSIA
IN PURE MATHEMATICS

COMBINATORICS
Edited by T. S. Motzkin
Contents
A.O.L. Atkin and H.P.F. Swinnerton-Dyer, Modular
forms on noncongruence subgroups
R. C. Bose, Selfconjugate tetrahedra with respect to the
Hermitian variety x% +x? + x% + xg =0in
PG (3, 22) and a representation of PG (3, 3)
M. S. Cheema and T. S. Motzkin, Multipartitions and
multipermutations
Henry H. Crapo and Gian-Carlo Rota, Simplicial geom-
etries
P. ErdGs, Problems and results in combinatorial analysis
Basil Gordon, Multirowed partitions with strict decrease
along columns (notes on plane partitions. V)
R. L. Graham and B. Rothschild, Rota’s geometric ana-
logue to Ramsey's theorem
Alfred W. Hales, Combinatorial representations of
abelian groups
Marshall Hall, Jr., Designs with transitive automorphism
groups
Haim Hanani, Truncated finite planes
Alexander Hurwitz, Homogeneous 0-1 matrices
Victor Klee, The greedy algorithm for finitary and co-
finitary matroids
Daniel Kleitman, Collections of subsets containing no
two sets and their union
N. S. Mendelsohn, A combinatorial methad for embed-
ding a group in a semigroup
Leo Moser, Asymptotics of tournament scores




Theodore S. Motzkin, Sorting numbers for cylinders
and other classification numbers

E. T. Parker, Pathological Latin squares

Richard Rado, Some problems in the partition calculus

D.K. Ray-Chaudhuri and Richard M. Wilson, Solution
of Kirkman's schoolgirl problem

Bruce Rothschild, A generalization of Ramsey’s theorem

E. G. Straus, Nonaveraging sets

J. D. Swift, On (k, /)-coverings and disjoint systems

Olga Taussky, (1, 2, 4, 8)-Sums of squares and Hada-
mard matrices

W. T. Tutte, Dichromatic sums for rooted planer maps

1971, 255 pages; list $24.00; institutional member $18.00;

individual member $12.00
(LC 74-153879; ISBN 0-8218-1419-2). Code: PSPUM/19

MEMOIRS OF THE AMERICAN
MATHEMATICAL SOCIETY

ON THE ENUMERATION OF NON-PLANAR MAPS
William G. Brown
A map is a linear graph imbedded in a closed sur-
face so that the components of its complement are
simply connected. The Memoir considers problems of
enumerating by the number of edges several classes of
maps on the real projective plane and the torus. The
techniques developed generalize those used by
W. T. Tutte and the author in the enumerations of
various classes of maps on the sphere.
1966, 42 pages; list $4.40; institutional member $3.30;
individual member $2.20
(ISBN 0-8218-1265-3). Code: MEMO/65

THE UNDECIDABILITY OF THE DOMINO PROBLEM
Robert Berger
A domino set consists of a finite number of differ-
ent kinds of square plates (with an unlimited number
of each kind), to be assembled on an infinite plane
according to a set of adjacency rules. If the plane can
be covered, the domino set is called solvable. The
Domino Problem is that of deciding, for an arbitrary
domino set, whether or not it is solvable. In this book
the Domino Problem is shown to be undecidable. The
proof consists mainly of a method of constructing, for
any given member of a certain set of Turing machines
with an undecidable halting problem, a domino set
which is solvable if and only if the Turing machine
never halts.
1966, 72 pages; list $4.40; institutional member $3.30;
individual member $2.20
(ISBN 0-8218-1266-1). Code: MEMO/66

PROPERTIES OF PLANAR GRAPHS WITH UNIFORM
VERTEX AND FACE STRUCTURE
/. Malkevitch
Contents
1. Definitions and introduction
2. Planar graphs with almost uniform vertex and face
structure

3. Coded paths in planar graphs
Appendix 1. Tables
1970, 116 pages; list $4.40; institutional member $3.30;

individual member $2.20
(ISBN 0-8218-1299-8). Code: MEMO/99

ORDERED STRUCTURES AND PARTITIONS
Richard P. Stanley

A general theory is developed for the enumeration
of order-reversing maps of partially ordered sets P
(usually finite) into chains. This theory comprehends
many apparently disparate topics in combinatorial
theory, including (1) ordinary partitions, (2) ordered
partitions (compositions), (3) plane and multidimen-
sional partitions, with applications to Young tableaux,
(4) the Eulerian numbers and their refinements, (5) the
tangent and secant numbers (or Euler numbers) and
their refinements, (6) the indices of permutations,
(7) trees, (8) stacks, and (9) protruded partitions, with
applications to the Fibonacci numbers. The main tool
used is that of generating functions. In particular, the
influence of the structure of P on the form of the
generating functions under consideration is studied. As
an application, new combinatorial relationships be-
tween a finite partially ordered set P and its distribu-
tive lattice of order ideals are derived.
1972, 104 pages; list $4.00; institutional member $3.00;
individual member $2.00
(ISBN 0-8218-1819-2). Code: MEMO/119

FACING UP TO ARRANGEMENTS: FACE-COUNT

FORMULAS FOR PARTITIONS OF SPACE BY

HYPERPLANES

Thomas Zaslavsky

The topic of this Memoir is the usefulness of

matroid theory (combinatorial incidence geometry) in
the study of arrangements of hyperplanes in Euclidean
and projective space. The number of faces of each
dimension of an arrangement is found to be a function
of the (incomplete) matroid lattice of intersections of
the hyperplanes, expressible in terms of the Mabius
function of that lattice. Both topological and combina-
torial proofs are given. A similar function for the num-
ber of bounded faces of a Euclidean arrangement is
proved combinatorially. Variants of the problern and
solution are compared, including: the classical enumera-
tions of faces, edges, and vertices of an arrangement
of lines; Winder’s degeneracy approach; partitions of
a point set by hyperplanes; and enumerations of the
faces of a zonotope. It is shown that the number of
bounded regions of a Euclidean arrangement is inde-
pendent of projective transformation. It equals Crapo’s
beta invariant, whose properties imply two geometric
criteria for the existence of bounded regions and the
simple dimensionality of the union of all bounded
regions and the simple dimensionality of the union of
all bounded faces.
1975, 102 pages; list $5.60; institutional member $4.20;

individual member $2.80
(ISBN 0-8218-1854-6). Code: MEMO/154

Please place your mailing label or name and address here

ORDER FOR BOOKS IN COMBINATORICS

PSPUM/34 ¢ MEMO/65 $

CBMS/10 _ MEMO/66
COLL/38 —_— MEMO/99
PSAPM/10 _ MEMO/119 ______
PSPUM/19 _ MEMO/154 ______

Total enclosed $.

Prepayment is required for all American Mathematical Society publications.
Send for the book(s) above to: AMS, P.O. Box 1571, Annex Station, Providence, RI 02901
82



! ABSTRACTS

e — .

- e abstracts are grouped according to subjects chosen by the author from categories listed on the abstract
form and are Da%eq on the AMS (MOS) Subject Classification Scheme (1970). Abstracts for which the author did
’_/_\ggt indicate a category are listed under muscellaneous

mathmm and from the headquarters office of the Somety The reproduction material for this

section is thus produced on many different typewriters. Authors are urged to submit abstracts in black type,

preferrably using a reasonably new BLACK ribbon (please avoid gray ribbons), in order to improve the appear-

! ance of the abstract section; when type is gray rather than black, the printing is light and some characters may
print only in part or not at all.

* [ndicates that preprints are available from author. ® Indicates invited addresses.

Abstracts of papers for Appear on page
Presentation by title - A-1
Past meetings (late papers) A-19
85th Annual Meeting in Biloxi, January 24—27, 1979 A-20
Subjects represented’ Page
A Algebra and Theory of Numbers . A-1
B Analysis A-8
C Applied Mathematics A-12
D Geometry A-15
E Logic and Foundations A-15
F Statistics and Probability A-16
G Topology A-17

H Miscellaneous —

TIn addition, abstracts of papers presented at annual or summer meetings are published in order according to the subject
classification scheme which appears with that meeting’s abstracts.

Abstracts of Papers Presented to the Society

The abstracts printed in this section were accepted by the American Mathematical Society for written pre-
sentation. An individual may present only one abstract by title in any one issue of the NOTICES, 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 the same issue.

Algebra and Theory of Numbers (05, 06, 08, 10, 12—18, 20)

*79T-Al V. SITA RAMAIAH, Andhra University, Waltair 530003, India, The number of semi-A-k-free
divisors of m which are prime to n.

Let k=2, u=1 and n = 1 be integers with (u,n) =1, Let m = 1 be an integer variable and x a real
variable = 3, Let A be any regular convolution, An integer m is called semi-A-k-free if pk € A(m) for no
prime p. Let TS k(m n) denote the number of semi-A-k-free d1v1sors of m which are prime to n, In this

paper, we obtain an asymptotic formula for the sum 2 m = x3(m, u)=1 A k(m n) with error term Ek l_l(x,n),

1/k

where Ek, u(x;n) = O(x 5(x)0* (u)o * (n)0*1+e

or k = 4; € is any positive real, 5(x) = exp {~-H log

(n)) or 0(x 0* (u)c* (n)o*

(n)) according as k=2,3
3/5 1+€

x (loglog x)~ -1/ 5} , H being a positive constant, & is
the number appearing in the Dirichlet divisor problem and og(m) is the sum of the sth powers of square-free
divisors of m, We further improve the above error term on the assumption of the Riemann hypothesis,
(Received June 15, 1978,) (Author introduced by Professor D, Suryanarayana).
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79T-A2 RONSON J. WARNE, University of Alabama in Birmingham, Birmingham, Alabama 35294, Strongly
regular semigroups. I, Preliminary report,

Is X is a semigroup, let E(X) denote the set of idempotents of X, A regular semigroup S s.t.
e, f,g €E(S), e =f and e = g imply fg=gf is termed a locally inverse semigroup. If, furthermore,
for each e € E(S), there exists a subgroup Ge of S with identity e and U(Ge:e € E(S)) is a subsemigroup, we
term S a strongly regular semigroup. Let Y be a semilattice, Let B={(k,s,n): k,s,n €Y, k=Zn, s = nl
and define (k,x,n) * (r,v,m) = (k,v,nm), Let (T,*) be a locally inverse semilattice Y of completely simple
semigroups (Ty:y €Y) s.t. E(T)2 B and BN Tyi‘ O foreach y € Y and s.t., for each b,c € B, b.c
is the identity of the maximal subgroup of (T,*) containing b *x c. Let (V,°) be a regular semigroup s.t.
E(V) =B, Suppose TNV = U(Gb:b € B) where (G,, °) ((G,, *)) is a subgroup (maximal subgroup) of
(V, °) ((T, *)) with identity b and assume bec=bx*c for b,c € TNV, Let la (ra) denote the £-class

(R-class) of (T,*) containinga € T, Let W={(,b,j):b €V, i€1 i €r -1 }. Define an equivalence
beb b_"<b
relation ~ on W by the rule (i,b,j)~ (p,c,q) if and only if there exists u,v €V s.t. u €r -1 ni _1r
cec beb
vEr -1 ni 1 i=px*xu, j=vxq and ucbev=c, Let [i,b,j] denote the ~ class containing (i,b,j).

b “°b c Tec
Let (Y,T,V) denote W/~ under the multiplication [i,b,j][r,c,s]=[ix((b°c)°(b ° c)_l), be(j*r)-cc,

((b ° c)-1 °(b°c))x s]. Theorem, (Y,T,V) isa strongly regular semigroup and, conversely, every strongly
regular semigroup is isomorphic to some (Y,T,V), (Received September 18, 1978.)

T9T-A3 O, M, KOSHELEVA, USSR 192123 Leningrad D-123 poste restante, On a general notion of

boundedness. Preliminary report,

A definition of boundedness for concrete categories containing the set of all reals R is proposed: object A
is called bounded iff for any morphism f:A — R, f(A) is bounded; object B & A is called bounded in A iff for
any morphism f:A — R the set f(B) is bounded. This definition is justified by the following theorems: Set (sets
and functions) A is bounded ¢ itis finite; A is bounded in B iff A is finite, Top (normal separable topological
spaces & continuous mappings) A is bounded © it is compact; A is bounded in B < it is relatively compact in B
(i.e. closure A is compact). Ord (linearly ordered separable sets & monotone functions): A is bounded * it has
maximal & minimal elements; A is bounded in B ® b, b' € BVa € A(b < a <b') (i.e. A is bounded in usual
sense), (Received September 18, 1978.) (Author introduced by V. Ja, Kre'i'novig),

*79T- AL RALPH FREESE, Vanderbilt University, Nashville, Tennessee 37235. Free modular lattices.

The modular lattice freely generated by a five element set has an unsolvable word problem. The proof
uses the techniques used in showing the variety of modular lattices is not generated by its finite

members and some results from ring theory. (Received September 21, 1978.)

*79T-A5 RALPH FREESE AND J. B. NATION, Vanderbilt University, Nashville, Tennessee 37235. The
generalized word problem for finitely presented lattices.

We show that that the generalized word problem for finitely presented lattices is solvable. This is
done by showing that if F is a finitely presented lattice, U is a sublattice of F, and

veF -U, then there is a homomorphism f:F -~ L with L finite such that £(v) ¢ £(U). For back-
ground on these problems, see T. Evans, Word problems, Bulletin AMS, 84(1978), 789-802. (Received
September 21, 1978.)

*79T-A6 JOHN ROYLE, McMaster University, Hamilton, Ontario, Canada.
P.I. Algebras and Finite Generation of Ideals.

Let R= klx denote the k-algebra of m generic nxn matrices,

17" ’Xm]nxn
over a field k. Are the prime ideals of R finitely-generated? L. Small asked
this question, in his article in the "Proceedings of the Conference on Ring

Theory", Park City, Utah, 1971. It is well-known that the maximal ideals are
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finitely-generated, even as one-sided ideals. Theorem: Suppose P is a prime
ideal of R such that R/P is one-dimensional. ThenP is finitely-generated.

The fact that, for such primes P, R/P is a finite module over its center was
observed by W. Schelter and also by Mme. M.P. Malliavin-Brameret. So the
theorem follows from the following: Proposition: Let S = A{xl,...,xm} be any
finitely-generated algebra, over a commutative Noetherian ring A, and I an ideal
of S such that S/I is a finite module over its center. Then I is finitely-gen-

erated. (Received September 21, 1978.) (Author introduced by Professor Bruno J. Mueller).

*T79T-A7 BRADLEY W. JACKSON, The Pennsylvania State University, University Park, Pennsylvania 16802.
Embeddings of Complete Partite Graphs.

Using a device called a flow diagram it is sometimes possible to derive a triangular embedding for the
complete partite graph K(nnl,nnz,...,nni) from a triangular embedding for K(nl,nz,...,ni) when n
is odd. Triangular embeddings exist for the complete graph K(1,1,...,1) or Ki when i is con-
gruent to zero or one modulo three. It can easily be shown that triangular embeddings of K(n,n,...,n)
or Kn(i) are not possible unless i is congruent to zero or one modulo three or if n is divisible
by three. Triangular embeddings are given for Kn(i) for each i = 12m+1,12m+3,12mt+4,12n+6,12mt7,
12n+9,12n+10 and either for n equal to all odd numbers or all odd numbers relatively prime to
three. From triangular embeddings of K2(i) by Jungerman and Ringel it is possible to derive
triangular embeddings of K2 (1) for some even numbers n. The author also derives some embeddings

of K3(i) and uses them to derive embeddings for Kn(i) when n is divisible by three and i is
arbitrary. Finally triangular embeddings are derived for K((i-2)n,n,n,...,n) whenever n is odd

and i is not congruent to two modulo four. (Received September 21, 1978.)

*79T-A8 DUNCAN A. BUELL, Bowling Green State University, Bowling Green, Ohio 43403 and
KENNETH S. WILLIAMS, Carleton University, Obtawa, Ontario, Canada K1S 5B6.
An octic reciprocity law of Scholz type.

The authors (Amer. Math. Monthly 85 (1978), 483-L484) have conjectured that if p and q are
distinct primes satisfying » =q =1 (mod 8), (pla), = (alp), = +1,

then ®) ) - (%)u (%>h s EN(E ) = -1,
q

g g
nea)/t () (&) | 1 .
(-1) L ql( %}" £ N(qu) =41,

where EP is the fundamental unit of Q(/p), N(qu) denotes the norm of the unit qu, and
h(pq) is the class number of Q(/pq). Using some results of Bucher (Mitt. Naturforsch.

Ges. Tuzern 14 (1943), 1-18), the authors have been able to prove this conjecture. (Received
September 22, 1978.)

*79T-A9 Kenneth §. Williams, Carleton University, Ottawa, Ontario, Canada KLS 5B5.

2
Remark on the divisibility of the class number of Q(A/-pl. . .pn) by 2n+ .

let q = Pl' . .pn, where n is 2 or an odd number and the pi are primes congruent to 1
modulo 8 such that (pi|pj) =-1 (1<i<j<n). Classical results of Dirichlet and Tano
guarantee that the norm of the fundamental unit Eq of Q(/q) is -1, so €q =T + U/q , where
T = O(mod 4). Further, an old result of Plancherel asserts that the class number h(-g) of

Q(/~q) satisfies h(-q) = O(mod 2°*). Recently Kaplan (J. Reine Angew. Math., 283|284
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. , : n(-g)/2"
(1976), 313-363: Prop. Bj  and Thm. 2) has shown that (2|q)h(q[2)h = (-1) .

Applying Kaplan's argument (Acta Arith., 32 (1977), 239-244: p. 240) to q instead of p, we
obtain (2lq)h(qi2)h = (-l)T/ P+' Putting these together we obtain the elegant wresult

h(-g) =0 (mod 2n+2) ¢ 7T =0 (mod 8) ,
of which the case n = 1 is due to Lehmer (J. Reine Angew. Math., 250 (1971), L42-48: Thm. 2A).
(Received September 22, 1978.)

*79T-A10 BRIAN J. DAY, Department of Pure Mathematics, University of Sydney, N.S.W. 2006,
Australia. Presentable objects in a closed category.

Let UV be a symmetric monoidal closed category which is complete and cocomplete and contains an object
P which is projective with respect to strong epimorphisms of the form XP +> C in V. Then the

category of P-presentable objects is a full coreflexive subcategory of V and is consequently symmetric
monoidal closed with respect to the tensor structure induced by V, provided I ¢ V is P-presentable
(here an object C ¢ V is called P-presentable if there exists a coequaliser diagram YP S XP - C).

(Received September 27, 1978.)

TOT-A11l E.T. SCHMIDT, Mathematical Institute of the Hungarian Academy of Sciences
H-1053 Budapest, Realtanoda u.13-15. On splitting modular lattices.

Some necessary conditions are given for a modular lattice to be splitting in the va-
riety of all modular lattices. Theorem I. Let (v,x,y,z,u) be an isometric diamond
of a splitting modular lattice S. If y 1is double-irreducible then the quotients
x/v and z/v are not projective in the sublattice Sy=S\{y}. Corollary (A. Day, C.
Hermann and R. Wille) M, is not splitting modular. Theorem 2. Let A be an ideal
and let B be a filter of the finite subdirectly irreducible modular lattice, such
that ANB=C 1is a chain. If C contains two prime quotients which are projective in
A and in B then L is not finitely projected. Theorem 3. A planar subdirectly
irreducible modular lattice L is a splitting modular if and only if L does not
contain a sublattice isomorphic to M, or a diamond circle. (Received September 27, 1978.)
(Muthor introduced by Professor A. F.Pixley).

*¥79T-A12 PAMELA A. FERGUSON, Univerisity of Miami, Coral Gables, Florida 33124.
Finite Complex Linear Groups of Degree g-1 .
2

Assume G is a finite group and P>1 is a Sylow p subgroup of G such that C (x) = C (P) for all xeP¥.
G

G

Let |P| =q. |f G has a faithful complex representation of degree less than g-1 , then Sibley has
Na (P) 2
G

shown that PAG. In this paper it is shown that if NS is cyclic and G has a faithful complex rep-
G

resentation of degree g-1 then either PAG or G~ PSL(2,q). (Received September 27, 1978.)

2 Z(C)

T9T-A13 WILLIAM C. POWELL, Ohio State University, Columbus, OH 43210. Representation of distri-
butive complete Heyting algebras by topologies of complete Boolean algebras.

We show that any distributive complete Heyting algebra (cHa) is isomorphic to a topology of a
complete Boolean algebra (cBa). Since any Heyting algebra has a distributive completion , the repre-
sentation of Heyting algebras by topological Boolean algebras follows. Our proofs do not appeal to
any form of the axiom of choice. Furthermore, these results may be reformulated in a classically
equivalent form so that the proofs do not require the assumption of the law of excluded middle.

A topology on a cHa ¥ = (H,<) is a subset of H containing the maximum element of M and
closed under finite meets and arbitrary joins. Any topology with the induce ordering is again a
cHa. ¥ is distributive if a VAB=A{aVb: b Bl for a €H and BS H . We say that the
pseudo complement - of a cHa is set theoretic if for some set I , H& P(I) and ~a={i€I: iéa} for
a € H. We say equality is stable for a cHa if Va,b € Hq=a=b+a=">) .
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Theorem: Any topology on a cBa with a set theoretic complement is a distributive cHa with stable
equality. Conversely, any distributive cHa with stable equality is isomorphic to a topology on a
cBa with a set theoretic complement. (Received September 28, 1978.)

*79T-A1kL Abraham A. Klein, Tel-Aviv University, Tel-Aviv, Israel. A commutativity
theorem.

Herstein and independently Annan'in and Zyabko have proved that if R is a ring in
which for any two elements a, bER there exist positive integers m = m(a,b),

n = n(a,b), such that a™p? = bnam, then R has a nil commutator ideal. Linda Neumann
has proved, in her Ph.D. thesis, that if R is a ring with 1 in which for any three
elements a,b,c€R there exists a positive integer m = m(a,b,c), such that
[[am,bm],cm] = 0, then R has a nil commutator ideal. TFor k32, we define inductive-
ly: [xl,xz,...,xk] = [[Xl,...,xk_ll,xk]. Our result is: Let R be a ring with 1
and k a fixed integer > 2. If for any a],az,...,ak€R, there exist

m, = mi(al,. .. ,ak) , 1i=1,...,k, such that [aI]r_ll,. .. ,a;gk]=0, then R

has a nil commutator ideal. (Received September 28, 1978.)

79T-Al15 SAAD MOHAMED, Kuwait University, Kuwait and SURJEET SINGH, Guru Nanak Dev University,
Amritsar, India, Weak g-rings with zero singular ideal.
A ring R is called a (right) weak g-ring if every right ideal not'isomorphic to RR is quasi-injective, Let
R be a ring with zero singular ideal, The main theorem proved is: R is a weak q-ring iff (i) R is a g-ring or

(ii) R= [g g] for some division ring D or (iii) every right ideal of R, not isomorphic to RR is completely

reducible, It is further shown that every weak g-ring with zero singular ideal is right hereditary, (Received
September 28, 1978.)

*78T-A16 C. VINSONHALER and W. WICKLESS, University of Connecticut, Storrs, Connecticut 06268.
Injective hulls of p-groups. Preliminary report.

Let G be a separable p-group, R =End G and I Dbe the injective hull of RG . Let ® \b >
aed
be a basic subgroup of G and e be the projection of G onto <b > Then, as an abelian group,

I= 1 \bu> @ A, where A= {xeI | e X =0, Vae J} . As an abelian group, A = HomZ[RSR/RS, Gl
1al
where S = {e/ | oed} . If G is infinite, [A| = 22 . A 1is torsion iff G is bounded. A

is torsion free iff G is umbounded with all Ulm invariants finite. (Received October 5, 1978.)

T9T-AL7 DAVID ZEITLIN,1650 Vincent Ave.North,Minneapolis,Minnesota,55411, Parametric M
for %wo equal sums of 3n+2 squares.

For each n, let Pi>°' B1>0, i =1,2,,04yn, be a set of 2n distinct integers so that S ‘Z_;Pa

# OcLet W 5 = Weip SW. ,k = 0,1,.c., vhere W, and W, are integers.Then,for k = 0,1,...) 1’1

the two equal sums of 3n+2 squares are given by

() :<_"A(sr~ivr]‘)2 + ﬁ(lgwk‘,1 )2 + i'ua‘wlm)2 + W, u:* = Z!_L_';(sa‘wk)2 + i’(a um)zq- Zn(P W, %
i= 1=1 = k1 375 S 1M

+((841)Wp 4 )2 + ‘{ﬂ « Moreover, the two sums of the base variables are eqnal for all n and k, 3 1.
For n=1, k=0, (*),vith S = P -a" gives the uentuy (1) ((P’-PBz)H ) +(Pu‘) +(BW, +(BP .B’)w ) +
@ +((PB PP, )Y = (@B ,) 4 (ey) +(w‘+(r’.raz)w ) +((1+r’-32)w,) (i +(r3.a’)

REVMARK, Chapter 24 in L.E.Dickson, History of the Theory of Mumbews,Vol.2,Diophantine Analysis,
Chelsea, 1952, gives ex'bonuvo nferencu %0 papers on identities similar, tus not identical, %o (%),
An additional resuls suns of squares is forthcoming, For two equal sums of cubes, see
these NOTICES 25(1978),1-1.80,A-229, 24(1977), A-610,A-528,4-414,A-7; 23(1976), 4~274. For two equal
sums of biquadrates, see these NOTICES 23(1976),A-642,A-574,4-481,A-423,4-353,For two equal sums of
fifth powers, ses Shese NOTICES 24(1977), A-)GI,A-z”. (Received October 6, 1978.)
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*79T-A18 ALBERT A. MULLIN, 475-B Cooke Dr., Redstone Arsenal, AL 35808. On
prime-power factors of consecutive integers.

Lemra 1. There exist infirnitely many sextuples of consecutive positive integers
such that each canonical prime-power factorization of the members of each such
sextuple has a ovrime-power factor with exponent exceeding 1; a fortiori, this result
holds for n-tuples, 2<n<6. E.g., consider the sextuvle -{30923, ey, 30928} .
Clearly, the resulting prime-power factors cannot be either all consecutive integers
(difference 1) or all equal (difference 0). Indeed, Lemma 2. Each such sextuple
satisfies the condition that no two resulting prime-power factors (exponents
exceeding 1) are equal. Conjecture. There does not exist even one triple (a
fortiori, n-twple, n>3) of consecutive integers all of whose resulting prime-power
factors (exponents exceeding 1) are in arithmetic progression. Briefly, such
resulting orime-oower factors are progression-free; quickly proved for the case of
common differerce 1, (Received October 10, 1978.)

*79T-A19 Bill Jacob, Princeton University, Princeton N.J. 08540. On the Structure
of Pythagorean I"ields.

Let K be a Pythagorean field. For each fan T of K we give an explicit
construction of certain valuations compatible with T. Necessary and sufficient
conditions for these valuations to be 2-Henselian are discussed. In terms of
M. Marshall's theory for spaces of orderings we obtain: 1) If the space of K is a
proper group extension (i.e. the Witt ring of K is a group ring), then #(K'/K’z)‘s4
or K carries a non trivial 2-Henselian valuation. 2) For each direct summand of
the space of K there is a valuation of K whose 2-Henselization has that space of
orders. Other applications include: 3) Suppose K'/K'2 is finite and that
k4 +xd=xd,

reduced Witt ring. Call a field K R-formal if there is a surjective ring

Then K is superpythagorean. 4) Let R be a finitely generated

homomorphism from W(K) to R. Then the class of R-formal fields has a decidable
model companion. (Received October 12, 1978.)

79T-A20 R. BIRKENHEAD, N. SAUER, and M.G. STONE, University of Calgary, Alberta, Canada. The
Algebraic Representation of Semigroups and Lattices; Representing Lattice Extensions.

A monoid S and a lattice L are jointly algebraic if there is a universal algebra mwith
S = Endoz and I = Su Ul (cf. these Notices 758-08-1 August 1978). If H is a lattice an ideal
J ¢ H is compactly embedded in H provided the natural map Il : H -+ J given by II(x) =\/j preserves
J €d
J =«x
both joins and compactness. We have
Theorem 1 If S and L are jointly algebraic and L = J for some ideal J C H which is compactly
embedded in Z, then 5 and [ are jointly algebraic as well.
For lattices T and L we denote by T + L the ordinal sum of T and L in which the 1 € T is
identified with 0 € L.
Theorem 2 If S and L are jointly algebraic then S and T + L are also jointly algebraic for any

compactly generated lattice T. (Received October 13, 1978.)

*7QT-A21 C.Y. CHAO, University of Pittsburgh, Pittsburgh, PA 15260 and E.G. WHITEHEAD, JR.,
University of Pittsburgh, Pittsburgh, PA 15260. Chromaticity of Self-Complementary

Graphs.
A graph is said to be self-complementary if it is isomorphic to its complement. We show that m2 is

the maximal number of vertices for a self-complementary graph having chromatic number m. By con-

struction, we show that these maximal graphs exist. Furthermore, for each integer m > 2, we construct

A-6



a self-complementary graph with diameter 3 having chromatic number m. Also, for each integer m > 3,
we construct a self-complementary graph with diameter 2 having chromatic number m. We also obtain
the chromatic polynomial for each graph in these two families of self-complementary graphs. (Received
October 13, 1978.)

*79T-A22 Robert Gilmer, Florida State University, Tallahassee, Florida 32306 and Raymond C.
Heitmann, University of Texas, Austin, Texas 78712. On_Pic(R[X]) for R Seminormal.

Let R be a commutative ring with identity and let T be a set of indeterminates over R.
There is a natural injection @: Pic(R) > Pic(R[T]), and this paper is comcerned with the
problem of determining conditions under which ¢ is surjective. For R a Noetherian reduced
ring with finite integral closure, C. Traverso [Amnali Scuola Norm. Sup.-Pisa 24(1970), 585-595]
proved that ¢ is surjective if and only if R is seminormal. We extend Traverso's result in
two directions. First, for an integral domain R; we prove that ¢ is surjective if and only
if R 1is seminormal. Moreover, if R is a Noetherian reduced ring, then surjectivity of ¢
is equivalent to seminormality of R. There is an example of a reduced seminormal ring §S
such that ¢ is not surjective. (Received October 16, 1978.)

*79T-A23 E.J. Cockayne, University of Victoria, B.C. Canada and S.T. Hedetniemi, University
of Oregon, U.S.A. A Conjecture Concerning Broadcasting in m-dimensional Grid Graphs.

Abstract
Broadcasting in a graph is the spreading of information known by one vertex initially, subject
to the rules (i) a vertex may only call an adjacent vertex, (ii) each call takes one unit of
time and (iii) a vertex can participate in only one call per unit of time.
A lower bound is obtained for g(m,n), the maximum number of vertices of the m-dimensional

grid graph which may be informed in n time intervals. (Received October 16, 1978.)
(Authors introduced by Dr. G. G. Miller)

*79T-A24 DRAGOMIR . DJOKOVIff, University of Waterloo, Waterloo, Ontario, Canada, N2L 3G1. On the
Existence of Maximal Subgroups in Amalgamated Free Products.

Let G =A *u B where U is a proper subgroup of A and of B. An element w e G is cycli-
cally reduced if w = albl"'anbn or w = blal...bnan where n 2 1, a; € A-U, and bi e B-U. If
G has a cyclically reduced element x such that x normalizes U n xe_l, we show that G has a

maximal subgroup, say H, such that x ¢ H. As a consequence we obtain the following result: If

each of the normalizers NA(U) and Np(U) contains U properly then G has a maximal subgroup.
(Received October 16, 1978.)

79T-A25  RONALD J. EVANS, University of California at San Diego, La Jolla, California 92093.
Rational reciprocity laws. Preliminary report.

Rational 2°-th power reciprocity laws are given for each r=>2, generalizing, e.g., the classical
law of quadratic reciprocity, K. Burde's quartic law [J. Reine Angew. Math. 235 (1969), 175-184],
and K. S. Williams' octic law [Pac. J. Math. 63 (1976), 563-570]. The laws are unambiguously expressed
in terms of the parameters occurring in the quadratic partitions of primes p=1 (mod 2¥)  described
on p.329 of a paper of Giudici, Muskat, and Robinson [T.A.M.S. 171 (1972), 317-347]. The choice of
parameters is governed by certain side conditions which can be formulated by purely rational consider-

ations. An important tool in the proof is Stickelberger's prime ideal factorization of Jacobi sums
(mod p). (Received October 16, 1978.)

AT



79T-A26 PETER JOFFE, 210 East 88th Street, New York, New York 10028, Graphs with spanning trees
containing no 2-valent vertices, Preliminary report,

A graph will be called a '"(2') graph" or "(2')", if it is spanned by a tree with no 2-valent vertices, For a
graph G (no loops or multiple edges), we denote by E(G) and V(G) its edge and vertex sets respectively.
Theorem 1. A cubic graph G is (2') if and only if it contains a collection, M, of disjoint circuits (with
(1/2) |V(G) | +1 edges) such that each circuit of G contains an edge in M, (If, also, G is a plane graph, then
the circuits of M must be faces of G,) Theorem 2, No bipartite cubic graph is (2'). Theorem 3, The truncation
of a 4-valent plane graph cannot be a (2') graph, Theorem 4, If, for any two nonadjacent vertices x and y,
((degree of x) + (degree of y)) = IV(G) | +1, then G is a (2') graph, A plane, 3-connected, graph G is called
a "'skirted-tree" if the removal of all edges of the exterior face leaves a tree, Theorem 5. G is a skirted-tree
with regular valence 3, Then, G contains at least two (2') trees if and only if G contains a set, M, of disjoint
interior faces (with total edges = (1/2) IV(G) l +1) such that each face of G contains an edge of M. Theorem 6, If
G is connected, then G2 is a (2') graph. Lastly, for skirted-tree graphs of a- eertain type we obtain Eberhard-type
theorems with respect to the interior faces. This author thanks Professor Joseph Malkevitch of York College
(CUNY). (Received October 18, 1978.)

*79T-A27 C. Y. Chao, University of Pittslurgh, Pittsburgh, PA 15260. Konig's problem on
groups and graphs.

In 1938, R. Frucht solved the abstract group version of Konig's problem. Here the solution of the
permutation group version of Kb'nig's problem is presented. Theorem. Let G be a permutation group
on n letters. Then there exists a graph X (directed or undirected, with or without loops) with n
vertices such that its group of automorphisms G(X) 1is G if and only if the following conditions are
satisfied: (a) PA(X) = A(X)P for all P ¢ G* where- A(X) is the adjacency matrix of X and G* is
the permutation matrix group corresponding to G, and (b) the number of isomorphic graphs of X is
equal to the index of G 1in the symmetric group on n 1léttsrs. Also, an alzorithm is presented for
determining whether the given group has a graph, and if the given group has graphs, all of them can be
constructed. (The algorithm is practically the one used in "On groups and graphs", Trans. AMS., 118
(1965) written by the author). (Received October 18, 1978.)

*79T-A28 C. J. MOZZOCHI and R, BALASUBRAMANIAN, Mittag-Leffler Institute, Auravagen 17, S-182 62,
Djursholm, Sweden, Analytic sufficiency conditions for Goldbach's conjecture,

The notation here is the same as that in Modern prime number theory by T, Estermann, For each n let

E be those points in [x Xg * 1] which are not in any closed neighborhood of radius X about any rational
number h/q where (h,q) = 1 and q = F(n). Let A(n) be the integral of f2 (x,n) e(-nx) over E 0 By the weak
form of the prime number theorem we know that A(n) = O(n log 1n). Theorem 1, Let F(n) = n® where e is
positive and sufficiently small, Then under the generalized Riemann hypothesis we have that A(n) = o(n log-zn)
implies that every sufficiently large even integer is the sum of two primes, Theorem 2. Let F(n) = log15n and
(q,n) =1, Then A(n) =o(n log—zn) implies that every sufficiently large even integer is the sum of two primes.
Conjecture, The assumption of the G, R, H. in Theorem 1 can be eliminated. Remark. These results are among
those contained in our Institute Report Some comments on Goldbach's conjecture, copies of which are available
from the first author at Box 1315, Hartford, Connecticut 06101, (Received October 10, 1978.)

Analysis (26, 28, 30—35, 39—47, 49)

79T-B1 S. ZAIDMAN, Université de Montréal, Montréal, Québec, Canada. Some new inequalities for
pseudodifferential operators.

We consider nonhomogeneous symbols a(x,§) and associated pseudodifferential operators &(x,D) as in our
previous work (Ann. Scuola Norm. Sup. Pisa, 1967 and J, Math, Anal, Appl., 1970), We prove the following.
Theorem. Let t be a real number and let s be real such that s +t+1 = 0, Let there be given € > 0, There
exists a positive constant Ce, ¢ such that l@o,pDuyw| =cllu ||H_S_1H vl o8 for any couple U € Ht(IRn)
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and v € #(R% having supports at distance > €, (Here (T)(v) means duality between T € #1 and v € #.) This
is a result connected with Theorem A, 3 in Kohn-Nirenberg's fundamental research on pseudodifferential operators
(Comm, Pure Appl. Math, 17(1965), 269-305) and is proVed by a similar method. (Received June 5, 1978,)

*79T-B2 STEVE WRIGHT, Department of Mathematics, Oakland University, Rochester, Michigan 48063
Compact Derivations of C*-algebras. Preliminary report.

Theorem 1. Let A be a C*-algebra, &: A > A a compact derivation. There exists an A-faithful

central projection z € A** (i.e., az =0 =a = 0, Ya ¢ A) such that =z8** is the uniform limit

(on A**z) of finite-rank derivations.

Theorem 2. Let A be a C*-algebra with no finite-dimensional irreducible representations. Then

A admits no nonzero compact derivation.

Corollary 1. No infinite-dimensional irreducible C*-algebra admits a nonzero compact derivation.

Corollary 2. No infinite-dimensional simple C*~algebra admits a nonzero compact derivation.
(Received September 15, 1978,)

*T79T-B3 WILLIAM R. ALLAWAY, Lakehead University, Thunder Bay, Ontario, Canada P7B 5E1,
On g-Orthogonal Polynomial Sets whose weight functions are related to the
Jacobi Theta Function, Preliminary Report.

In 1894, Roger's, in his study of infinite products, introduced an orthogonal g-
polynomial set {An(x; q)} defined by Ao(x; q) =1, A (x; q) = 2x and
An(x; q) = 2x1-\n(x; q) - (1 - qn)An_l(x; q). In this paper we find some of the special

function properties of {An (x; q) }z_ . We show that {An (cos z; q) }:::0 is orthogonal

0
on [0, m] with respect to el(z, q;i), where el(z, qﬁ) is the Jacobi Theta function

@ 2
defined by 91(2, q) =2 z ('1)nq(n+;i)
n=0

function properties of {An(x, q)} such as the generating function, orthogonality relation,

sin(2n + 1)z. We find some of the other special

fourier sine series of An(cos z; q)(')l(z, q!’) and how An(cos z; q) 1is related to other

known polynomial sets. One of the more interesting formulas we find is

min (m,n) 2 r
fm7 n3 1-q9 Q- ) ... (1 - )
At @A s ) = rzo [ri{:: (=1t Am+n—2r(x7 q) where [r]! = 4 (lq- q)r 4
and [I:} = [T:[‘;J]—:[_r]_' . (Received September 18, 1978.)
79T-Bh JAMES GUYKER, SUNY College at Buffalo. At present: Purdue

University, West Lafayette, Indiana, 47907, A Structure Theorem
for Operators with Closed Range.

Let T be an operator on Hilbert space, and suppose tnat
the range of T 1is closed, Theorem. A necessary and sufficient condition
that the kernels of T¢ and T#J are invariant under TT% and TH*T
respectively for every j =1, 2, «es, N is that T =17, @I, ®D-.- @TN ®v
where T. 1is a weighted truncated shift of index j with invertible
operator Weights anq V is an operator with closed range such that
V¥ (ker V9) = ker V9 and V*V(ker V#Y) = ker V#J for every
j=1, 2, sesey, N. Moreover, the representation is unique, and a projection

P commutes with T if and only if P =P, ®P, ®-+» @ Py @Q where P,

and Q are projections which commute with T. and V respectively

(j =1, 2, vvoep N). A corollary is that a hypothesis (that partial

isometries have no isometric part) is unnecessary in previous work (these
Notices 22, #75T-B225; Pacific J, Math 62 (1976), 419-433).(Received September 18,
1978.)
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*79T-B5 HERBERT HALPERN, University of Cincinnati, Cincinnati, Ohio 45221. Spectral represen-—
tations for abelian automorphism groups of von Neumann algebras,

Let A be a von Neumann algebra, let ¢ be a strongly continuous representation of the locally
compact abelian group G as *-automorphisms of A. Let M(c) be the Banach algebra of bounded linear
operators on A generated by fotdu (t) (g € M(G)). Then it is shown that M(c) is semisimple whenever
either (i) A has a o-invariant faithful, normal, semifinite, weight, (ii) o is an inner repre-
sentation or (iii) G is discrete and each o is inner. It is shown that the Banach algebra L(o)
generated by ff(t)crt dt  (f € Ll(G)) is semisimple if o is an integrable representation. Further-
more if ¢ is an inner representation with compact spectrum, it is shown that L(c) is embedded in a
commutative, semisimple, regular Banach algebra L with isometric involution that is generated by pro-
jections. This algebra is contained in the ultraweakly continuous operators on A. Also the spectral

subspaces of o are given in terms of projections of L. (Received September 25, 1978.)

T9T-B6 THEMISTOCLES M. RASSIAS, Research Center For National Defense, K.E.EB.A., Galatsi, Athens,
GREECE. An Answer to a Problem Posed by S. MAZUR.

S. MAZUR posed the following problem : "Does there exist a 3-dimensional Banach space with the pro-
perty that every 2-dimensional Banach space is isometric to a subspace of it 2"

The above problem is equivalent to the following problem : Does there exist a 3-dimensional convex
body K with a center O, such that any plane, centrally symmetric convex body V is affinelv equivalent
to the intersection of K with a suitable plane through O ?

The purpose of this paper is to give a negative answer to MAZUR'S problem. (Received September 26, 1978.)

T9T-B7 JOHN M.S., RASSIAS, National Metsovion Polytechnic School, Chair of Mathematics A',Athens,
Greece. A Maximum Principle in R3.

In this paper we establish a maximum principle of the Cauchy problem for the_equation L U]iK(t)
(Uxx-U )+U t+a(x,y,t)-Ux+e(x,y,t)-Uy+y(x,y,t)'Ut + 6(x,y,t)Uef(x,y,t)€ C°(D). We observe that such
a naxifmtm principle gives an analogous generalization to the results of WEINBERGER and SATHER (Arch.
Rat.Mech. Analysis 18(1965), 4-26 ; Ann. Math. 64(1956), 505-513) for a more general class of equa-
tions, by applying the integral methods_of DOUGLIS (Comm.Pure Appl.Math. 7(1954), 271-295),
THEOREM. Suppose that V=V(r,8,t) & C2(D) satisfies the differential inequality LLV]aK(t): (Vrr— is
V@eh.rf K(t) Vv t+a(r,6,t)-Vr+b(r',8,t)oV8+c(r,6,t)-Vt+x(r,G,t)-V=I’(r,6,t)§ 0, where KEC2(D) an
a,b,c,\ are continuously differentiable functions of variables r,8,t in the domain DER”, such that
K(t)<0 for t<0. Let us assume the Cauchy data ¥(r,,8,t)=0 ; V, (r,,8,t)=v(6,t)< 0, where veCo(D),
ro=constant (¥ 0). Let us assume the following conditions : 6*3‘%1-(\[—_\2 )\ai .

\ d

c‘%(&:§‘4“)- (a-S:qr-Jr).[.KT%' . %Sr_(%)e.,,\, +(b)g=220}

it (o)1) - fh i) oe.

where wsw(r,8,t) is a special function. Then W(r,8,t)< 0 in D. (Received September 26, 1978.)
(Author introduced by Themistocles M. Rassias).

79T-B8 JAU-D. CHEN, National Taiwan Normal University, Taipei, Taiwan, R.0.C. Representation

of functions of several variables defined on the torus. Preliminary report.
It is proved that any function f(x), measurable and finite almost everywhere on the n-torus Tn, can
be represented by an n-fold trigonomelric series, summed by rectangles. More precisely, we show that
there exists a function F continuous on Tn such that the rectangular sums of the multiple trigonome-
my+mp+e o 4m A ime

tric series I (1) m1m2"'mnFme x converge to f(x) almost everywhere, where m = (m1,m2,
m

A
. ",mn) is an integer lattice point of Rn and Fm the m-th Fourier coefficient of F. This result

A-10



generalizes a representation problem, posed by Lusin and solved by Men'shov, from finite almost-
everywhere measurable functions on T to functions on Tn. Also it extends our previous work to the
effect that any finite almost-everywhere measurable function on ™ can be represented by a multiple

trigonometric series, summed by squares. (Received September 28, 1978.)

*79T-B9 RAUL E. CURTO, State University of New York at Stony Brook, Stony Brook, New York 11794,
Fredholm and invertible tuples of bounded linear operators.

Let I(H) = commuting invertible tuples of operators on a Hilbert space H, D(H) = doubly commuting invertible
tuples and N(H) = commuting invertible tuples of normal operators (invertible means nonsingular in the sense of
J. L. Taylor, A joint spectrum for several commuting operators, J. Functional Analysis 6(1970)). Theorem, D(H)
and N(H) are arcwise connected; if dim H is finite, so is I(H). We conjecture that I(H) is always arcwise con-
nected. Let F(H) = almost commuting tuples, invertible in the Calkin algebra, Proposition. Let B be any

C*-algebra (or H), 0 = 0 €2Z,n =0 for k<0, B =B® "k and Dk € L(Bk, Bk—l) be a matrix over B

k k
i - s eeem B =k cer iff D -
(or Dk € L(Hk, Hk_l)) with Dka = 0, Then the complex: . Bk Bk_1 Ind is exact iff Dka + Dk +1Dk +1
is invertible (all k), Corollary, T € I(H) (T € F(H)) iff T= ( di q € LH® C2n—1) is invertible (Fredholm),
2 d3.

where dk is the kth boundary map in the Koszul complex for T, Cor'o'llary. For a commuting tuple T, Sp(T, H) =

Sp(T, L(H)). For T € F(H), index (T) = index (’/I\‘) is continuous, invariant under compact perturbations, onto Z.
Does index identify the arcwise components of F(H)? Theorem. Two Fredholm pairs with same index and a semi-
Fredholm coordinate lie in the same path-component, Theorem, An essentially normal n-tuple with all commuta-
tors in trace class has index zero (n =2), A natural generalization of Atkinson's theorem holds, We also get
Theorem, Let B be a C*-algebra, A be a C*-subalgebra of B and a = (al, v ,an) be a commuting tuple of

elements of A, Then Sp(a, A) = Sp(a, B). (Received October 13, 1978.)

*79T-BLO PEl YUAN WU, National Chiao Tung University, Hsinchu, Taiwan, Republic of China.
C” contractions are reflexive. Preliminary report.

It is shown that a completely non-unitary C” contraction defined on a separable Hilbert space with
finite defect indices is reflexive. The proof is based on the functional model for contractions
developed by B. Sz.-Nagy and C. Foias. Results in the author's paper 'Bi-invariant subspaces of weak
contractions' (these Notices, 25 (1978), A - L429) are also used. (Received October 13, 1978.)

*79T-Bll Philip W. McCartney and Richard C. O'Brien, Northern Kentucky University,
Highland Heights, Kentucky 91711, A separable Banach space having the
Radon-Nikodym Property which is not isomorphic to a subspace of a separable
dual space.

A Banach space is constructed which has the properties stated in the title. This
provides a negative answer to a question first raised by J. J. Uhl (see, e.g.,
Vector Measures by J. Diestel and J. J. Uhl) . (Received October 16, 1978.)

79T-B12 H. DIEKHANS, Indiana State University, Terre Haute, Indiana 47809
Measurable Sets in an Abstrect Spaces Preliminary Report.

Assume a measure space with its V -algebra containing a family 7 of sets with finite

and positive measure M . Assume ¥ = U3 » where 3, C ¥,,, » for each positive

% ’n
integer ne Suppose that the measure oﬂf 'the union of sets in each sub-family 7},, is
finite. A(%, ) will denote the set of points x such that there is a sequence of

sets En from 3, , each containing x, and with /U.(En)—> 0. K(3%,) will denote the
class of sets H, ¢ A( ’5‘" ), such that there is a sub-family :j': of }n of sets which
intersect H and with H = A(*}:l ). Absolutely continuous functions and measurable
functions are defined with respect to K(?" )e Some of the theorems relate measurable
sets in the space to sets of a class K( :;-” )y equal in measure a.e. or differing in
measure by an arbitrary positive number. (Received October 18, 1978.)
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*79T-B13 BRIAN W. MCENNIS, The Ohio State University, Marion, Ohio 43302,
Purely contractive analytic functions and characteristic functions of
non-contractions. II

This abstract corrects an error in the author's abstract #752-47-29 that ap-
peared on page A-129 of the January, 1978 issue of the "Notices'. The notation of
that abstract will be assumed here.

A self-adjoint unitary operator J on a Krein space is called a fundamental
symmetry if the inner product (x,y) = [Jx,y] 1is a Hilbert space inner product. ©
is called fundamentally reducible if there are fundamental symmetries on D and JD*
that commute with ©(0)*%*0(0) and 0(0)0(0)*, respectively.

Theorem © coincides with the characteristic function Or of some operator T

if and only if O 1is purely contractive and fundamentally reducible.
The extra condition of fundamental reducibility is implicit in the cited work of
J. Ball. (Received October 18, 1978.)

Applied Mathematics
(65, 68, 70, 73, 76, 78, 80—83, 85, 86, 90, 92—94)

T9T-C1  ETHELBERT N. CHUKWU, University of Jos, Jos, Nigeria. Euclidean Controllability of
Nonlinear, Functional differential systems of neutral type. II.

In this paper the problem of Euclidean null-controllability of the linear systen
x(t) =i§1 A,(t) x(t-hi.) + ;_;1 B, (t) u(t-hi)
with constrained delayed controls and delayed state is considered. The notion of a proper system
is introduced. Explicit criteria for a system being proper are stated. If the uncontrolled
system is uniformly asymptotically stable and if the control equation is proper, the system
is Euclidean null-controllable, The controls are constrained to lie on a compact subset of

Euclidean space. (Received May 31, 1978.)

79T-C2 V. JA. KREINOVIC and O, M, KOSHELEVA, USSR 196140 Leningrad, Pulkovo Special Astrophysical

Observatory, Quantum derivation of Einstein's equations, Preliminary report,

Let us consider gravity as a spin-2 field hij in flat space whose source is a total energy-momentum tensor

Tjj (including the energy-momentum tensor of that very field). Spin equations for any spin-2 field with sources
= pq RN RN i " i

tij have the form -/ hij +h ,pqnij h' i,pj h,j,pi tij' Let us denote its left-hand side by (Dh)ij‘ Assume

L0 = L0(£ A £ A k) is any lagrangian, By Tkl(L) we understand symmetric energy tensor, obtained from the

lagrangian L by a standard procedure (e.g., Hilbert's), Theorem, For any L0 there exists 1 and only 1

(modulo complete div,) lagrangian L = L(hij’h' :&A, £A, k) such that (1) L= L0(£A, =€'A, k)’ when

ij, k’
hij = hij K= 0, (2) its variational equations 6L/ Ghi]. =0 are equivalent to (Dh)kl = KTkl(L). This L coincides
with +/-g (R + L;), where gij is connected with hii by hij = K(glj -g—ni].) and Lz is obtained from L0 by
changing the (flat metric) nij to gij and usual derivatives to covariant ones, Authors are thankful to G, Rumer
and K. S, Thorne for valuable discussions, (Received September 18, 1978.)

*79T-C3 R.GLASSEY, Indiana University, Bloomington, In. 47401 and W. STRAUSS, Brown
University, Providence, R.I. 02912, Decay of a Yang-Mills Field coupled to a
scalar Field. Preliminary Report.

Recently we proved that the energy of a classical solution of the Yang-Mills equations

"radiates out" along the light cone at the rate O(t_2) as t > o ., Now consider
L= [te(E? + (00)2) + V(9))dtx
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where the first term is the Yang-Mills Lagrangian, ¢ 1is a (real) scalar field and D is the
covariant derivative. Theorem 1: The same decay is true for solutions to the Euler-Lagrange
equations of L , provided V satisfies the inequality 0 < 4V(s) < s-vi(s) . 1In cdse

V(s) = X]SI”(A > 0) the equations are conformally invariant. If V'(¢) includes a linear
mass term with coefficient m > 0 , we still get the following result. Theorem 2: The

local energy is integrable in time provided 0 < 2V(s) < s:V'(s) . (Received September 27, 1978.)

T79T-Cl J. C. Lagarias, Bell Laboratories, Murray Hill, N. J. 07974. On the
computational complexity of determining the solvability of the
Diophantine equation XZ - DYZ = -1. Preliminary Report.

This paper examines the set L= {D|X2-DY2 = -1 solvable in integers} from the

viewpoint of computational complexity. Theorem 1. For each D, there exists a

verification of either the solvability or unsolvability of X2 - DY2 = -1

requiring <<(log D)6 bit operations to check on a computer. These verifica-
tions are "certificates" in the sense of V. Pratt [Siam J. Comput. 4 (1975)
214-220). Theorem 2. The set £fis in both NP and CO-NP. In particular, this
suggests & Is not NP-complete. These results contrast with extensive numerical
evidence suggesting that it may require on the order of /D binary bits to write
down the minimal solution of X2 - DY2 = -1 (when it exists) for an infinite set
of squarefree D. The method of proof uses the theory of binary quadratic forms.

(Received September 25, 1978.)

T9T-C5 dostafa 4. Abdelkader, 25 Sh. Champollion, Alexandria, Tgyot. Ixact
3olutions for Rayleigi’s eguation with variable mass.
The equ. of motion of the particle is d(xi)/dt + ax + bx3 + ¢z = 0, where velocity

X = dz/dt, and mass M =m + nx2 + pxl+ (which may approximate tnat of a relativis-

tic varticle). FExact expressions for thne phase-plane trajectories are given for
four cases (in each of which four of the six coefricients of the egu. are arbitrary)
containing the sub-cases of critical, over- and under-damping. 4in oscillatory exam-
ple: For a, b, cy m arbitrary, and 3an = L“bm , 5pa2 = 3mb2 y the trajectories
are given in terms of & parameter u by: z = (k cos u+ (a2/2mc2) sin u) exp v ,

3

and ax + bx° = (a2/2cm) (s cos u-sinu) expv, where Vv =C - su ,
2
k = (2em - a2)/4mrc‘ ) r=( (cm/az) - (1/4) )l/2 ) 2rs = 1 , and C

is a constant of integration. (Received October 10, 1978.)

79T-C6 KARL LIEBERHERR, University of New Mexico, Dept. of Comp. and Info. Science,
Albuquerque, NM 87131. Optimal Heuristics for the Graph Coloring Problem.

Theorem (i) Each graph with edge weights has a coloring Cm with m colors so that the coloring condi-
tion is satisfied for at least the fraction (m-1)/m of the weighted edges (m>2) . (ii) Cm can be
found by a polynomial algorithm COLORm. The time complexity of COLORm for a graph with n nodes and
e edges is in O(e-nz). (iii) If P # NP, the algorithms COLORm(m:3) are optimal in the class of
polynomial algorithms in the following sencc: The set of yraphs baving a coloring Cm which satisfies
the coloring condition for at least the fraction c (c>(m-1)/m, c rational) of the weighted edges,

is NP-complete.

The proof uses a symmetrization method introduced in: Lieberherr K., Specker E., Interpretations

of 2-satisfiable Conjunctive Normal Forms, Notices of the AMS, Feb. 78, Vol. 25(2), page A-295.
(Received September 22, 1978.)
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79T-C7 C. MUSE:S, c/o Math. Ed. Offices, 844 san Ysidro Ln, Santa Barbara, CA 93108.
The implications of phase in the Schrodinger wave function. Preliminary report.

The current derivations of the probability-wave equation of Schrodinger are reductive and omit the
phase term that Schrddinger had found in his original paper [Ann.d.Physik, 79(1926)] but unfortunately
discarded. The full Schrodinger equation reads V2 = [8Tm(E-V)/h%1y - (2mi/R)E(V21T)Y, and it is the
last term that contains the expression for the phase of a probabjlity wave. It can be shown that

2 . of the associated de Broglie wave. L. i
V1 =V(1/w) where w is the wave or phase velocity/d More explicitly, the phase term coefficient of -iy
is (2mEV2m/h) [3/9x (VE, -V, /E,) +3/3y (/Ey-vy /Ey+ 3/3z (/EZ-VZ /E,)1, whence it is apparent that var

iations in phase could occur through variations in the potential energy V alone: V + V+ 8V, since the
Energy E of the stable state, and T and h, are constant. Such variations would take time to be equi-
librized by counterchanges in E, and meanwhile the phase of the wave would be altered, causing conse-
quent and appropriate changes in the probabilities of the corresponding events by (anti)resonance ef-
fects among the other probability waves involved. Thus, the phase term allows us to understand how a
shift (say, of awareness or consciousness) that affects potential energy only, can alter event pat-

terns and change physical history by probability-phase triggering. A new science of qualitative time
emerges: the value of t, the fundamental independent variable for all phenomena, thus contributes in-
eluctably to the energy structure of any situation; and interactions among probability waves guide out-
comes on all levels. Quantum physics SO leads into chronotopology. (Received October 17, 1978.)

(Author introduced by K. Demys)

79T-C8 A.E. KONTRAROU, T.M. RASSIAS, and G.M. RASSIAS, Research Center for
National Defense, K.E.E.®.A., Galatsi-Athens, GREECE. Singularities of
the n-Body Problem of Celestial Mechanics.

One of the most significant open questions in the n-body problem of celestial mecha-
nics is that of determining what constitutes a catastrophe. If we let a catastrophe
be a singularity of the solution of the n-body problem, then the question can be re-
phrased as asking what physical events can cause a singularity at time t=o. 1In the
present paper we investigate the problem of singularities due to collisions. We
assume that the center of mass of the n point masses is fixed at the origin of an
inertial coordinate system, and we denote the masi, position, and velocity of the

ith mass respectively by M Tyv Vye Define I=%E_'m‘-r{' . In 1908, Von Zeipel pub-
124
lished a statement to the effect that if the system remains bounded as t—»to,

then a singularity at time to is due to collisions., Unfortunately his proof is
wrong as it contains several gaps and errors. After we have corrected and completed
the proof of Von Zeipel's result we can state the following theorem "If there exists

a sinqularity at t=o and if I is 'slowly varying' as t-+o, then the singularity is

due to collisions." We conclude by stating the following theorems. "Inthe linear
n-body problem all singularities are due to collisions." The methods used to prove
the above theorems are in the spirit of the Morse theory. (Received October 16, 1978.)

79T-C9 ALOIS GLANC, California State University, Northridge, California 91330.
On Mechanization of Investigation of the Decision Problems in Predicate Logics.
Preliminary Report.

In [1] we have suggested that the idea of Friedman's [2] semidecision procedure can be used for the
following "research simulating'" computer system: Generate certain classes of formulas of predicate
logic classified according to their prefixes and matrices, find causes for conflicts in the matrices,
form from those causes corresponding semidecision procedures, then try to prove that the semidecision
procedure is a decision procedure for the given class. This kind of proofs can be automated because
of their uniform character.

[1.] Glanc, A., "Contribution to Applied Logic and Methodology," VLVDU Hradec Kralove, Vol. 77, 1968.
[2] Friedman, J., "A Semi-decision Procedure for Functional Calculus,' Journal ACM 10,

pp. 1-24, 1963. (Received October 18, 1978.)
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Geometry (50, 52, 53)

79T-D1 V. JA. KREINOVIC, USSR 196140 Leningrad Pulkovo Special Astrophysical Observatory. Note on
billiards. Preliminary report.

In a previous article together with R, Sine ( cNotiD Amer, Math, Soc, 25(1978), p. A-132) we proved that a
convex smooth body in R" (n = 3) is a ball iff any orbit of a correspondent billiard is contained in a 2-dimensional
plane, Now we generalize it to nonconvex bodies, Theorem 1. Let K be a smooth (03) body (not necessarily
convex) in Rn, n 2 3, Then K is a ball iff any billiard orbit is contained in a 2-dimensional affine subset of R,
Theorem 2, Let K be a smooth (C3) surface in R® (n = 3) such that any geodesics on it is contained in a
2-dimensional affine subset of R®. Then K is either part of a sphere or part of a hyperplane, (Received
September 18, 1978.)

*79T-D2 PATRICK SHANAHAN, Holy Cross College, Worcester, Massachusetts 01610. On
The Atiyah-Bott fixed point theorem is used to calculate the signature of the
grassmannian manifolds., For the grassmannian Gn,k of k-dimensional subspaces of

RD
by 8; in this case [ﬁ']

the signature is zero except when n and k are even and k(n-k) is divisible

Sign (Gn,k)

For the manifolds G, x (€) of k~dimensional subspaces of ¢” the signature is zero
bl
unless k(n-k) is even; in this case

Sign (G X () =

(Che latter formula corrects a computation of Connolly and Nagano.) (Received September

25, 1978.)

Logic and Foundations (02, 04)

T9T-E1 ERROL P. MARTIN, Philosophy Department, RSSS, Australian National University, Canberra,
A.C.T. 2600, Australia. Solution to the Belnap conjecture for P-W. Preliminary report.

The relevant propositional logic P-W is formulated in the usual manner, with - as sole connective,
and has all instances of (1) A»A, (2) B>C-., A>B-. A>C, (3) A*B~, B>C~>. A>C as axioms, together
with Modus Ponens as sole rule. For details see §8.11 of A.R. Anderson and N.D. Belnap, Jr.,
Entailment: The Logic of Relevance and Necessity, Princeton, N.J., 1975 (where the system is called
T,-W). Let the system S be formulated similarly, but without the axiom (1) of identity. Theorem:

No instance of A*A is provable in S. This answers a conjecture of Anderson and Belnap, viz., that
in P-W, if A*B and B*A are both theorems, then A and B are the same formula, or rather, answers a
reduction of the problem due to L. Powers (also reported in §8.11 of Entailment). The theorem,
which shows that non-question-begging systems of logic are by no means out of reach, uses a
semantical analysis of S and P-W developed by R.K. Meyer in conjunction with the author. (Received
September 22, 1978.) (Author introduced by R. K. Meyer).

T9T-E2 ROBERT I. SOARE, University of Chiéago, Chicago, Illinois 60637. Relative
enumerability.

We distinguish those degrees recursively enumerable (r.e.) in a degree 3 from

those which are actually r.e.
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Theorem. For every nonzero r.e. degree g there is a degree D 2 a such that D
is r.e. in g but b is not r.e. Since the proof relativizes to any degree 4,
this negatively answers a conjecture of Cooper (Notices A.M.S. 1972, Abstract 72T-E4,
p.A-20) as to whether for every high degree ¢ (or even for any high degree d)
every degree 229’ which is r.e. in g' is r.e. in d. For any degree g let
R(a) = {E:E 2 3 and b r.e. in al.
Question, For every r.e. degree a is R(a) isomorphic to R (Q) under the usual
ordering relation? (Received September 15, 1978.)
79T-E3 O, M. KOSHELEVA and V., JA, KREINOVIC, USSR 196140 Leningrad Pulkovo Special Astrophysical
Observatory. Infinitary-language version of NF is inconsistent. Preliminary report,

Attempts to obtain a complete theory lead logicians to the investigation of theories with denumerably long
formulas, For standard theories (arithmetic, ZF, etc.) we indeed obtain (to this or that extent) more complete
theories, We will show that for Quine's NF it is not so: NF with denumerably long formulas is inconsistent,

Proof, A= {x , 1 C'{sl- ceSp e (vee & Sou € sy &ees & Sy € s; & sq € x)} —the set of all founded sets—is itself
founded, hence A € A, and ++« A € A s €A, sO A is not founded—a contradiction. (Received September 20, 1978,

*T9T-E4 DREW MCDERMOTT, Yale University, New Haven, Connecticut 06520 and JON DOYLE, Artificial
Intelligence Laboratory, Massachusetts Institute of Technology, 545 Technology Square,
Cambridge, Massachusetts 02139. Non-monotonic logic I.

"Non-monotonic" logical systems are logics in which the introduction of new axioms can invalidate old
theorems. Such logics are very important in modeling the beliefs of active processes which, acting in
the presence of incomplete information, must make and subsequently revise predictions in light of new
observations. We present the motivation and history of such logics. We develop model and proof theo-
ries, a proof procedure, and applications for one important non-monotonic logic. In particular, we

prove the completeness of the first-order non-monotonic predicate calculus and the decidability of the
non-monotonic sentential calculus. We also discuss characteristic properties of this logic and its

relation to stronger logics, logics of incomplete information, and truth maintenance systems. Please

direct reprint requests to the second author. (Received September 25, 1978.)

T9T-E5 HEINRICH HERRE, HELMUT WOLTER, Academy of Sciences, Inst. of Math. and Mech., 108 Berlin,
Humboldt University, GDR. Decidability of the theory of linear orderings with
cardinality quantifier Qu'

Let L(Qa) be the logic with the quantifier "there exist at least Wy many", T < (Qa) the theory of
linear order in the logic L(Q ).

Theorem 1 (ZFC) TE (Qa) is decidable for all cardinals w,

Theorem 2 T (Q*) =T« (Qﬂ) if and only if one of the following conditions is satisfied:
1. a=0, B=0, 2. a,B > O and wy,w, are successor cardinals or weakly inaccessible,

3. w ,ws are strongly 1naccessiblg cardinals, 4. w ,mB are strongly singular cardinals,
5. wa,ws are weakly singular cardinals. @

(Received October 6, 1978.) (Author introduced by Professor Kenneth Bowen).

T9T-E6 WITHDRAWN

Statistics and Probability (60, 62)

T9T-F1 DEBORAH F. ALLINGER, MIT,Cambridge, Massachusetts 02]39. Tensor Products and Abstract
Wiener spaces. Preliminary Report.

It is shown that (i ®1 , H]®o§2, EQT ) is an Abstract Wiener space whenever (ip'Hp'E ) (p=1,2)
are. Here, H ®G’H2
E OE is the com pleted Tr-crossnorm or the projective tensor crossnorm. In addition, the

represents the completed Hilbertian tensor product on H + (p=1,2), while

£-crossnorm is briefly discussed along with examples of other tensor product spaces. (Recelved

September 20, 1978.)
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T9T-F2 MAURY BRAMSON, Courant Institute of Mathematical Sciences, New York , New
York 10012 and DAVID GRIFFEATH, University of Wisconsin, Madison, Wisconsin
53706. Asymptotic behavior of the d-dimensional biased voter model.

We investigate here the 1limiting behavior as t =+ « of the continuous time biased
voter model on Zd > d>1 . This behavior is the topic of two forth_goming papers.
In the first, we show that conditional on its nonextinction, the privileged state
of the voter model grows, and will (almost surely) eventually permanently occupy
any finite A C Zd . This strengthens more restrictive weak convergence results.

In the second paper, we examine the rate of this growth, which we show to be linear.
We apply a modification of the subadditivity techniques used by Richardson in his
paper "Random growth in a tessellation". 1In this connection, it is relevant to
note that the biased voter model may be interpreted as a model for the spread of

cancer cells where recovery is permitted. (Received September 22, 1978.)

*79T-F3 HARVEY R. DIAMOND, West Virginia University, Morgantown, WV 26506. Asymptotic
Expections for a Class of Functions of a Binomial Random Variable.

Let the random variable X have a binomial distribution B(N,p) where p = p(N). Let f(x) be a
locally bounded function defined for all x = 0. We are interested in the asymptotic behavior,
as N—» &8 | of E[f(X)] under suitable restrictions on f(x) and p(N). In particular we ask

1) Under what conditions does E[f(X)] ~ f(Np) hold?

2) If £(x) has derivatives, when does E[f(x)]—~ f(Np) + f"(Np)E[(x-Np)QJ/Z! + ... hold?
Definition: We say that f(x) has essentially zero asymptotic relative variation (EZARV) if the
function g(x,a) defined by

g(x,a) = sup £ty VE) _ lt
Iyl<€a
Proposition: If f(x) is differentiable and f'(x)/f(x) = o(1/ VX) then £(x) has EZARV.
Theorem: If f(x) has EZARV and Np(N)—> @0 then E[£(X)]~£(Np)

Theorem: Let k 20 be even and suppose f(k)(x) exists, is locally bounded and has EZARV, If
Np(l-p)—> ©2 then i f(i)(N ) f(k)(N ) .

ELE(X)] = &G =g B s, +—p—2 5, o(1) where s; = E[(X-Np)']
(Received October 16, 1978.)

satisfies g(x,a)—»0 as x— © for any fixed a > 0.

Topology (22, 54, 55, 57, 58)

*79T-GL Vo - Thanh - Liem, Department of Mathematics, Louisiana State University,
Baton Rouge, Louisiana 70803. An o - approximation theorem for Q% -
manifolds. Preliminary Report.

Given a Q®-manifold M and an open cover a of M, there is an open cover B of
M such that every B -equivalence from a Q®-manifold N to M is a-close to a
homeomorphism. (Received September 15, 1978.)

*79T-G2 DARRYL McCULLOUGH, University of Oklahoma, Norman, Oklahoma 73019.
Connected Sums of Aspherical Manifolds, Preliminary report.

Let M= Ml # M, # ... # M be a connected sum of r = 2 closed aspherical manifolds
of dimension n = 3 . Using obstruction theory with local coefficients, we prove there
are exactly 2r—1 homotopy classes of maps f : M > M inducing the identity outer
automorphism of nlM , and any such map is homotopic to a homeomorphism. (Received

September 18, 1978.)
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*¥79T-G3 Richard E. Heisey, Vanderbilt University, Nashville, Tennessee 37235. Stability,
Classification, and Open Embeddings of R -Manifolds. Preliminary report.

Let Rw = dir lim Rn, R the reals. Let M,N denote paracompact, connected Rw-manifolds. Theorem 1.
Given any open cover U of M there is a homeomorphism h:M X Roo -+ M which is U-close to the
projection map. In particular, M X R°° is homeomorphic to M. Theorem 2. There is an open
embedding g:M - Rw. Theorem 3. If £:M > N is a homotopy equivalence then f is homotopic to a
homeomorphism. Corollary 4. If M and N have the same weak homotopy type, then they are
homeomorphic. (These results were announced at the Conference on Geometric Topology, Aug. 24-Sept.2,
1978, in Warsaw.) (Received October 10, 1978.)

*79T-Glt Vladimir N. Akis, University of California, Davis, California 95616. An example of a
countable, Hausdorff and connected space with no dispersion points.

We have constructed a countable, Hausdorff space in which the closures of any two non-empty open sets,
have a non-empty intersection, hence the space is comnected. Furthermore, this space has no
dispersion points. (The space consists of the natural numbers with the topology generated by the
collection B={Zp+r: p is any odd prime and 1< rgp-l} where Zp+r = {kp+r: k=0,1,2,...}.)
(Received October 13, 1978.)

*79T-G5 H. R. BENNETT, Texas Tech University, Lubbtock, Texas 79409. vy-spaces on Certain GO-
spaces. Preliminary report.

Theorem. Let (Y,i) be a separable LOTS and X a GO-space constructed on Y. X is a y-space if and
only if X is a quasi-metric space.

Definition. If X is a GO-space let R = {x ¢ X|{x} is not open but [x,») is open} and

L = {x €x%|{x]} is not open but («,x] is open}.

Theorem. Let (Y,<) be a separable LOTS and X a GO-space constructed on Y. If X is a quasi-metric
space thenR and L are F_ subsets of R | L considered as a subspace of X. (Received October 16, 1978.)
(Author introduced by D. J. Lutzer)

*79T-G6 JUSTIN R. SMITH, University of Hawaii at Manoa, 2565 The Mall, Homolulu, HI 96822.
Equivarient Eilenberg-MacLane Spaces. I - A multiplicative resolution.

This paper studies the following problem: given a group m, a module M over Zm and a
positive integer n, what is the chain-homotopy type of the singular chain camplex of the space
{KM,n) x i(ﬂ,l) Ym = Kﬂ(M,n)? Here K(M,n) is equipped with a m-action compatible with the module
structure of M, }(‘H,l) is the universal cover of a K(w,1), and the cartesian product has the
diagonal m-action.

A formula is obtained that expresses this chain-complex as a twisted tensor product of
complexes of type A(Zk,n) (see Eilenberg and Maclane, '"On the groups H(I,n)," Am. of Math.,
vol. 58 (1953), 55-106). This formula is a multiplicative analogue of a projective resolution of

M and it reflects the homological properties of M. (Received October 16, 1978.)

79T-G7 August Lau, North Texas State University, Denton, Texas 76203.
Dimension of the hyperspace of subcontinua. Preliminary Report.

Let X be a metric continuum and C(X) the collection of compact connected subsets of
X with the Vietoris topology. The question is open whether a 2-dimensional continuum
X always has an infinite dimensional hyperspace C(X). Rogers in [Bull. Pol. Acad.

Sci. vol. XX No. 2, 1972 p. 177-179] proved that if X is an arcwise connected 2-dim-
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ensional continuum, then C(X) is infinite dimensional. A continuum is l-joinable if

for every two points p and q, there exists a I-dimensional subcontinuum containing

them. Theorem: A 2-dimensional l-joinable continuum has infinite dimensional hyper-

space C(X). (Received October 16, 1978.)

*79T-G8 0.T.Alas,Universidade de Sao Paulo,Caixa Postal 20570(Iguatemi) ,Sdo Paulo,Brazil. On
W -metrizable spaces. Preliminary report.
!

Let K}A_ be an uncountable cardinal number and let w’/A_ be the first ordinal of cardinality )i,_ .Theo-
rem 1.A w,k -metrizable space X has a set of open coverings cofinal and totally pre-ordered if and
only if the set of all non-isolated points of X is &(‘P_ -compact.Theorem 2. Let X be a paracompact
Hausdorff space with index an .The diagonal of X x X has an open basis of cardinality }tr_ in
X x X if and only if X is w},_-metrizable and the set of all non-isolated points of X is )\;‘_—

compact.For metrizable spaces the analogous results are due to the author(Atti Accad.naz.Lincei 50(

1971),1-3) and J.Ginsburg (Canad.Bull.Math. 20(1977),513-514). (Received October 17, 1978.)

LATE PAPERS — Presented at past meetings

759-B27  MARIO MARTELLI, University of California, Davis, California 95616, Hyperbolic problems :

.

existence theorems and a counterexample, Preliminary report,

The solvability of the operator equation (1) L(x) = N(x) is studied in the framework of the
so called hyperbolic problems, Existence theorems are obtained and a counterexample is given
to show that the usual assumptions which ensures the existence of a solution of (1) in the
case when L is Fredholm do not in general suffice in the present case, Boundary value pro-
blems for partia.l differential equations of hyperbolic type fit naturally into the given
abstract setting, (Received September 28, 1978.) (Author introduced by Professor Stavros N.
Busenberg ).

*¥759-F12 JACOB FELDMAN, University of California, Berkeley, California 94720.

r-entropy and Macmillan's theorem for measure-preserving transformations
and group actions.

Let T be a m.p.t. on the probability space (X,u) , P a finite measurable parti-
tion. One may define in a natural way an "approximate entropy" hr(T,P) s 0<r<l
a continuous decreasing convex function of r which is 0 when

r=1 , and equals
the "usual" entropy when r=0

. There is a corresponding "second order" Macmillan
theorem. The ideas may be generalized to m.p. actions of a large class of locally
compact groups, leading to a definition of entropy in new situations, a meaningful
"Macmillan theorem", and a possible generalization of the theory of Bernoulli
shifts. Some basic questions remain unanswered. (Received September 1k, 1978.)

760-B54

FON-CHE LIU, Institute of Mathematics, Academia Sinica, Taipei and Purdue University,

West Lafayette, Indiana 47907. A Luzin type property of Sobolev functions. Preliminary
Report.

Let G be a Lipschitz domain of R® and Wl()p') (G) be the Sobolev space with differentiability index
%2 and integrability index p = 1. It is shown that any function £ from WS') (G) can be

approximated by Cl—functions in the following restricted sense: Given € > 0, there is a Cl-function

g on G such that the measure of the set {f # g} is less than e and such that the Sobolev norms

of f and g over {f # g} are both less than e. (Received October 5, 1978.) (Author introduced
Professor D. Watermen).
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760-B55 Jan Ma¥ik, Michigan State University, East Lansing, MI 48824, Representa-
tions of some discontinuous functions by derivatives. Preliminary report.

S.J. Agronsky, R. Biskner and A.M. Bruckner proved in an unpublished paper that the
characteristic function of a closed set in R = (~e,®) is the product of two
derivatives and that an approximate derivative on R can be represented as fl +

234 56 7'
follows: 1., For each open set G <« R 1let J(G) be the set of all functions

£ f£f +f £ £ where fj are derivatives on R. These results can be improved as
FiFpe
where ij >0 on G. Let A be closed in R, B =R\A, f ¢ FR), g € F(B),
ggf on B, h=f on A, h=g on B. Then h € 3(R). 2. Let fé;P exist on
R. Then fap =F’ +F2F3,
(Author introduced by Professor Daniel Watermsn).

Fj differentiable on R. (Received November 27, 1978.)

SUBJECT CLASSIFICATION SCHEME

The classification system used for abstracts of papers presented at annual and summer meetings consists of headings of the
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10 Number theory 41 Approximations and expansions 80 Classical thermodynamics, heat transfer
12 Algebraic number theory, 42 Fourier analysis 81 Quantum mechanics

field theory and polynomials 43 Abstract harmonic analysis 82 Statistical physics, structure of matter
13 Commutative rings and algebras 44 Integral transforms, operational calculus 83 Relativity
14 Algebraic geometry 45 Integral equations 85 Astronomy and astrophysics
15 Linear and multilinear algebra, 46 Functional analysis 86 Geophysics
matrix theory 47 Operator theory 90 Economics, operations research,

16 Associative rings and algebras 49 Calculus of variations and optimal control programming, games
17 Nonassociative rings and algebras 50 Geometry 92 Biology and behavioral sciences
18 Category theory, homological algebra 52 Convex sets and geometric inequalities 93 Systems, control
20 Group theory and generalizations 53 Differential geometry 94 Information and communication, circuits,
22 Topological groups, Lie groups 54 General topology automata
26 Real functions 55 Algebraic topology 96 Mathematical Education, Elementary
28 Measure and integration 57 Manifolds and cell complexes 97 Mathematical Education, Secondary
30 Functions of a complex variable 58 Global analysis, analysis on manifolds 98 Mathematical Education, Collegiate
31 Potential theory S0 Probability theory and stochastic processes 99 None of the above

Abstracts for the 85th Annual Meeting

Convention Center, Biloxi, Mississippi, January 24—27, 1979

01 » History and Biography

#763-01-1 FRANK WILLIAMSON, JR..Ruml.po College of New Jersey, Mahwah, N.J. 07430
Richard Courant and % ite Element Method:s A Further Look
The finite element method has become, in recent years, a very popular numerical
procedure for boundary value and eigenvalue problems. The present, variational
form of the method, arising in the early 1960s, has been known since that time
to have been conceived independently of a similar technique briefly suggested
by Richard Courant in 1943. G. Strang and others have written to this effect.
The present paper seeks to describe Courant!s finite element work which led
to the 1943 publication and sghows that he used the finite element method as
early as 1922 in connection with a Dirichlet principle existence proof. (Received
October 12, 1978.)
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763-01-2 Stanley H. Stahl, Mount Holyoke College, South Hadley, MA 01075 and
Smith College, Northampton, MA 01060 and Catherine Stahl, Westfield
State College, Westfield, MA 01085. The Borel Letters on the Theory
of Sets.

In 1904 Zermelo published his proof that every set can be well-ordered; his proof

used the recently isolated axiom of choice and, as is well known, engendered a

great deal of controversy. In the same year Borel published a critique of

Zermelo's proof and this was followed by an interchange of five letters on set

theory and the axiom of choice between Borel, Hadamard, Lebesgue, and Baire.

We discuss these letters from the perspective of the development of mathematics

during ‘the past 75 years. (Received October 16, 1978.)

02 » Logic and Foundations

763-02-1 ANIL NERODE, Cornell University, Ithaca, New York 14850.
Recursive vs. Constructive Mathematics.

There are constructivist traditions stemming from Kronecker in Algebra, Brouwer in A-
nalysis which continue through such authors as Seidenberg, Bishop, Sanin. Recursive
function theory, invented by Godel, Church, Kleene, Turing, Post, has been used to de-
velop recursive analysis and algebra starting with Banach-Mazur and Fr8lich-Shepherd-
son respectively. Contemporary recursion theory has been used to analyze the effect-
ive content of various mathematical constructions by a number of authors, including
the present one, Ersov, and co-workers. The constructivist results, interpreted clas-
sically, are necessary to justify the effectiveness of the atomic acts of the priority
arguments for the recursive algebra and analysis. Conversely, the recursive function
theoretic proofs often yield intuitionistic demonstrations of the absurdity of the
assumption that certain constructions exist. We illustrate this with examples from
field theory and from functional analysis. We also discuss the role of systems such
as those of Myhill, Feferman, Friedman. (Received September 27, 1978.)

*#763-02-2  JOHN MYHJILL, State University of New York at Buffalo, Buffalo, New York 14214 and
ANDREJ SCEDROV, State University of New York at Buffalo, Buffalo, New York 14214,
On _an extension of the intuitiomistic propositional calculus. Preliminary report.

Let PC+ be a system obtained from Heyting's propositional calculus by adjoining variables fl’gl""
for (one place) propositional commectives, quantifiers (¥p), (dp) , (VE) , (4f) for both kinds of
variables (with the usual rules for quantifiers) and the comprehension scheme. It is shown that

PC+ F (VE)[(Vpq) ((£p ® £q) ® (p ©® q)) = (Vp)(£fp ® p)] (*) . We also investigate the status of
(VEY[(Vpq) ((£p ® £q) ® (p © q)) = (Vp)(fp ©® p)] in PC+ and its translation into the system CST
described in JSL 40 (1975), 347-382., The set of all propositions () is described as the power-set of

a singleton, and Church's Thesis and Brouwer's Continuity Principle imply that card(Q) is incom-

parable with both Ro and card(R) . (Received October 4, 1978.)

763-02-3 Julius Barbanel, State University of New York at Buffalo, Buffalo, New York 14214,
Results on Supercompact Cardinals. Preliminary report.

Theorem 1: Let K be a supercompact cardinal and )\ > K a strong limit cardinal. Then there is

a collection {Ga: o < A} such that: a. Each G.a is a collection of 22(» normal ultrafilters

on PK(X) , be The Ga's are pairwise disjoint, and c. If Ugs Ug € Ga for some ¢ , then for

each cardinal n with K<n<), Uy ["n =0 l‘n . This improves a result of C. DiPrisco [Advances

in Math., v. 25, p. 253]. Theorem 2: Let K be a supercompact cardinal, Define a function f on

K by £0) =k, £@+1D =25@ and £ = [supf@]’ if A is a limit ordinal. Then, for
AN
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£ (a)
each o< K , there is a collection Ga of 22 normal ultrafilters on PK (f(a)) such that for

no normal ultrafilter U on Pk(f(a + 2)) do we have U [‘ (o) EG,a « Theorem 3: Let K be a
supercompact cardinal, \ =2 K , and i the elementary embedding of the universe associated with a
normal ul;rafilter on PK/O‘) . Then, for any limit cardinal 7> 20‘5), im =n 4iff [cf() <K or
cf(m > A\*] . (Received October 19, 1978.)

763-02-4 IRVING H, ANELLIS, Department of Philosophy, University of Florida, Gainesville, Florida 32611.

The Lowenheim-Skolem Theorem, theories of quantification, and Beweistheorie.

The theory of quantification is a "family of formal systems' whose members include Hilbert-type systems,
Herbrand Quantification, Gentzen-type systems, and Natural Deduction (J. van Heijenoort, El desarrollo de la

teorfa de la cuantificacién)., Investigation strongly indicates that the technical developments in the Hilbert-type

systems, and the rise of the other systems, were stimulated less by the Gbdel Incompleteness results than by
questions raised by the Lowenheim-Skolem Theorem on Ro—satisﬁability. Special reference can be made in this
respect to the Beweistheorie for Hilbert-type systems. We also note, for example, that the fundamental expansion
theorem of Herbrand is a special case of the infinite conjunction used by Lowenheim to obtain his results on
Ro—satisfiability, (Received October 23, 1978,)

*763-02-5 KEVIN W. SAUNDERS, CEMREL Education Laboratory, St. Louis, Missouri 63139.
A Modal Logic Treatment of "Probable". '

The Kripke models for modal logic may be extended to models for rodal treatments of
probability-valued propositions allowing those propositions to be treated within a
two-valued context. In such a treatment, a probability-valued proposition is inter-
preted as a statement regarding the relative frequency (treated as a limit) of
elements of the base set of the model structure in which the proposition is true
compared to the totality of the elements. Each element remains two-valued, while
probability-valued propositions (and propositions regarding necessity and pos-
sibility) refer to the base set taken as a whole rather than to individual elements
of that set. Through this approach, logical systems incorporating the operator
"probable" may be examined. By considering various properties of the accessibility
relation for the model structure, different modalizations are obtained. (Received

October 23, 1978.) (Author introduced by Joel Schneider).

*763-02-6 Bruce I. Rose, University of Notre Dame, Notre Dame, Indiana 46556.
Prime quantifier eliminable rings.

The main result is that a prime ring with a finite center which admits elimina-
tion of quantifiers in the language of rings must be finite. This answers a question
raised by the author and completes the classification of prime rings which admit
elimination of quantifiers. That is, a prime ring admits elimination of quantifiers
in the language of rings if and only if it is either an algebraically closed field, a
finite field, or a 2x2 matrix ring over a finite prime field. It is also shown that
if R is a semiprime ring of characteristic p>0 and R admits elimination of quanti-
fiers then R is either an algebraically closed field or is No—categorical.

Other results about quantifier eliminable rings are obtained. (Received

October 23, 1978.)

*763-02-7 Alexander ABIAN, Department of Mathematics, Iowa State University, Ames, Iowa 50011

Various methods of evaluating Negation and the corresponding Logics

Let S be a set and A a fixed subset of S. Let p, q,... be atomic formulas and =, V, A, *
the connectives of a Propositional Language. To every atomic formula p a subset E(p) of S is
assigned (by a fixed rule) as "the value of p'". Then for every formula o and B the values

E(Ro), E(a V B), E(0. A B), E(o + B) are defined in terms of E(a) and E(B) in a variety of ways
(giving rise to various Propositional Logics) subject to the following two conditions (in order to
reflect some very basic tenets of our ordinary reasoning): for every formula a,

E() N EGqa) = ¢ and E(N A# ¢  if and only if E(q0) N A=¢
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For instance, after defining E(qa) in compliance with the above conditions, often E(aV B),
E(o A B), E(e > B) can be defined respectively as: E(a) Y E(B), E(a) N E(B), E(ro) U E(R).

The theorems of the corresponding Propositional Logics are formulas T such that E(T)D A.
Generally in these Logics o -+ o is not a theorem whereas o = - =0 is a theorem. -

From each of these Logics, the Classical Propositional Logic is recovered by calling a formula
o "true" if and only if E(@) N A # ¢.

An Example is provided by defining E(wp) = (S - A)' - E(p) if E(P)N A# ¢ and E(qp) = A if
E(p) N A = ¢. Barring some exceptional cases (such as S being a two-element set) it is readily seen
that in this Example o = o is not a theorem whereas a = 4 0. 1is a theroem.

The above Propositional Logics can be extended (in a usual way) to the corresponding Predicate
Logics where, in compliance with the above conditions, E((Hx)P(x)) can be defined as UE(P(x)).
(Received October 25, 1978.)

04 » Set Theory

763-04-1 NEWCOMB GREENLEAF, Naropa Institute, 1111 Pearl Street, Boulder, Colorado 80302, What
Cantor did and didn't prove—a constructive evaluation,

Paradox, The Cantor diagonal method, an eminently constructive procedure, is the essence of all proofs of
higher cardinality, and the latter, when seen as implying the existence of undescribable or uncomputable real
numbers, is a key aspect of the nonconstructivity of classical mathematics. Various confusions that have surrounded
this paradox will be examined, the viewpoints of Poincaré, Brouwer, and Weyl will be considered, and a simple
restatement of Cantor's theorem, taken from recursive function theory, will be given, Definition., A set X is
productive if for every sequence (xn) in X an element x of X can be found which is different from every X .
Cantor's Theorem., The real numbers are a productive set, Proofs of the existence of the undescribable can now
be seen to be circular, though a subtle analysis of the role of convergence in the Borel Lemma is necessary for the
measure theory proof, Is it aptto use a quantitative metaphor, cardinality, to describe this difference between the
natural and the real numbers? On one hand, relative productivity cannot be proved to be transitive (X is productive
over Y if for every function from Y to X an element of X can be found which is outside of the image). On the
other hand, the implications of the constructive theory of cardinality of Brouwer (1924) and Troelstra (1967) must
be considered, (Received October 4, 1978,)

763-0k4-2 ARTHUR L. RUBIN, Jet Propulsion Laboratory, Pasadena, CA 91103. On the cardinality of
sets of incomparable cardinals. Preliminary Report.

*

Let T (p) denote "Any set of incomparsble cardinels has cardinality less than p. Let M be the
"standard" Fraenkel-Mostowski model of ZFU, obtained from a countable set of urelements U, the group
of all permutations of U, and only allowing finite supports.

*

Theorem. M | T ((2 0)+) & = AC.

If CH holds in the ground model, it holds in ™, so that AC is independent of T*(Elg)-

Otker results on the structure of the partially ordered class of cardinals will be presented,

including the theorem of abstract 78T~-E3. (Received October 23, 1978.)

763-04-3 John Carson Simms, Texas Tech University, Lubbock, Texas T9409. ZS(E]]:) - Determinacy.
Preliminary report. ~

Definition., A set is 52(1;[1) iff it is a countable union of finite Boolean combinations of El sets.

Theorem. Every Eg(l;lji) game is determined iff for all reals x there is a transitive inner model

M of ZFC s.t. (1) xeM, (2) OrdeM, (3) the class of measurable cardinals in M is proper, and

(4) there is a closed proper class of indiscernibles for <M,e|MXM, x>. The appropriate relative

effective form of this theorem holds, too. (Received October 23, 1978.)

763-0k -l STEWART BALDWIN, University of Colorado, Boulder, Colorado 80309. A Normal Form for some
Coherent Sequences of Ultrafilters. Preliminary Report.

For definitions see W. Mitchell, Sets Constructible from Sequences of Ultrafilters, Journal of Sym-
bolic Logic, vol. 39, pp. 57-66.

Def: For « € OR , define the classes A, as follows: Ao = OR , Al ={a: a>w & a regular}
A =rL<)\Aa if A is a limit, and A, = {B: A, N B is stationary in P} . Let B, = Ay A

>
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For each ordinal f let b(B) be the unique a s.t. B ¢ B, . For each (a,8) with B <b(a) ,
let Uo(a,ﬁ) be the filter generated by all sets of the form x N Bﬁ , with x closed and unbounded

in « . For each w,y define K[ﬂ',v) by dom K["',\)) =y and K[u,v)(a) =b() if a>w and 0
otherwise. Let Uu,vy = U, T {@pB):a<v,p< K[u,\))(a)}

Theorem: Assume there is a stationary class of cardinals K s.t. K € BK . Let U be any coherent
K -sequence s.t. K(a) <@ for all a@ . Then there isa ) s.t. for all w> ) with w ¢ Bl s

there is @ v >p and an elementary embedding j: L[U] - L[U[“ \,)]
E

This result can be extended to measurable cardinals K of degree greater than K by assuming stronger
Mahlo axioms, but at the expense of making the definition of the canonical filters Uo(a,ﬁ) more
difficult. (Received October 19, 1978.) (Author introduced by Professor William N. Reinhardt).

05 » Combinatorics

763-05-1 FRANK K. HWANG and SHEN LIN, Bell Laboratories, 600 Mountain Avenues
Murray Hill, N.J. 07974. Construction of Balanced Switching Networks.

A balanced switching network is a multistage switching network where all channel
graphs G(a,B) (the union of all paths from an input switch o to an output switch B)
are lisomorphic. A switch is said to be of size n by m if it has n input lines and
m output lines. The parameters of a multistage switching network are the number of
switches and the sizes of the switches in each stage. (Switches in the same stage
have the s.me size.) Given a set of parameters for a multistage switching network,
the question whether a balanced switching network exists with these parameters, and
if so, how can such a network be constructed, is a difficult combinatorial problem.
We present here some answers to this problem. (Received October 2, 1978.)

*763-05-2  AILEEN M, McLOUGHLIN, Department of Computer Science, Trinity College, Dublin, Ireland,
The covering radius of the (m-3)rd order Reed Muller codes and a lower bound on the (m-4)th

order Reed Muller codes.

A lower bound on the covering radius of RM(m,m-3) is obtained by exhibiting a coset and finding a lower
bound on the weight of its leader. It is shown that this lower bound coincides with the upper bound given by
Delsarte's theorem and is thus the exact covering radius. A lower bound on the covering radius of RM(m, m-4)
is then obtained by exhibiting a coset leader and applying the result for RM(m, m-3). (Received October 2, 1978.)

*763-05-3 A.O.L.Atkin ,L.Hay,and R.G.Larson,University of Illinois at Chicago
Circle,Box 4348,60680. Construction of Knut Vik Designs.

A Knut Vik Design of order n is an arrangement of n copies of the symbols

1 through n in the cells of an n_square such that every row,column,and
(broken)diagonal,contains a permutation of the symbols 1 through n. under
this name they arise in the theory of design of experiments in statistics,
although they enjoy an extensive previous literature,beginning with Euler,as
Pandiagonal Latin Squares. The authors find all designs for n less than or

equal to 13 , and give some general methods of construction. (Received Qctober L, 1978.)

*¥763-05-4  Cloyd L. Ezell, Jr., Stetson University, Deland, Florida 32720. Observations on the

Construction of Covers using Permutation Voltage Assignments.

In the usual treatment of covering spaces, the algebraic object associated with a cover is a

conjugacy class of subgroups of the fundamental group of the target space. For finite degree covers,

one could as easily choose the algebraic object to be a class of homomorphisms from the fundamental
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group of the target space to the symmetric group on n letters, where n is the degree of the cover.
A description of this representation of covering spaces is given in this paper. Then the permutation
voltage assignment used in the permutation voltage construction of graph and surface covers is viewed
as a means of defining one such homomorphism. Using this view, methods are given for counting the

number of connected components in the constructed cover and for determining the orientability of the

surface cover, In addition, it is observed that every branched cover can be constructed by

permutation voltage assignments.(Received October 5, 1978.)

*763-05-5 Terry A. McKee, Wright State University, Dayton, Ohio 45435.
A quantifier for matroid duality.

A method is considered for taking a graph-theoretic statement properly expressed in terms of
edges and cycles, and then finding its dual statement still in terms of edges and cycles.
Consider a quantifier on the elements of a matroid which says, for a fixed element e,

"For all elements (except possibly e itself) of some circuit containing e, ...". The
matroid dual of this quantifier happens to be its Togical dual, and so a language utilizing
this quantifier turns out to be just what is needed for such "cycle-logical" analysis. This
quantifier also provides a rather elegant reformulation of Minty's self-dual axiomatization
of matroids. (Received October 11, 1978.)

¥763-05-6  Joseph A. Gallian, University of Minnesota-Duluth, Duluth, Minnesota 55812 and David J.
Rusin, University of Chicago, Chicago, Illinois 60637. Cyclotomic polynomials and
nonstandard dice.

In this paper, we consider a broad generalization of a problem which first appeared in SCIENTIFIC
AMERICAN, Vol. 238 (1978) pp 19-32. The original problem was to find all possible ways to label n
cubes with positive integers so that the n cubes, when thrown simultaneously, will yield the same
sum totals with the same frequency as n ordinary dice labelled 1 through 6. We investigate the

analogous problem for n dice, each with m labels. A simple, purely algebraic characterization of
solutions to this problem is given, and the problem is solved for certain infinite families of the
parameter m. Several results on the general problem are included, and a number of avenues for

further research are suggested. (Received October 12, 1978.)

#763-05-7 L. CLARK, R.C. ENTRINGER, University of New Mexico, Albuquerque, NM 87131 and
D.E. JACKSON, Eastern New Mexico University, Portales, NM 88131. Minimum graphs with
complete k-closure.

The Xk-closure of a graph G , as defined by Bondy and Chvétal , is the graph obtained from G by
recursively joining pairs of nonadjacent vertices with degree sum at least k . We determine the

minimum number of edges G can have if its k-closure is complete. (Received October 16, 1978.)

*763-05-8 Jerrold R. Griggs, California Institute of Technology, Pasadena, California 91125. On
Chaing and Sperner k-Families in Ranked Posets. Preliminary report.

A ranked poset P has the Sperner property if the sizes of the largest rank and of the largest anti-
chain in P are equal. A natural strengthening of the Sperner property is condition S§: for all k, the
set of elements of the k largest ranks in P is a Sperner k-family. P satisfies condition T if for
all k there exist disjoint chains in P which each meet the k largest ranks and which cover the kth
largest rank. It is proven here that if P satisfies S, it also satisfies T, and that the converse,
although in general false, is true for posets with unimodal Whitney numbers. The proof uses the re-
sult of Greene and Kleitman that every poset has a partition that is k- and (k + 1)-saturated. Con-
ditions S and T and the Sperner property are compared here with two other conditions on posets con-
cerning the existence of certain partitions of P into chains. (Received October 16, 1978.)
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*763-05-9 DONALD L. GOLDSMITH, Western Michigan University, Kalamazoo, Michigan
49008 and ROGER C. ENTRINGER, University of New Mexico, Albuguerque, New
Mexico 87106. A sufficient condition for equality of edge-connectivity

and minimum degree of a graph.
Let G be a graph of order p , with minimum degree §(G) and edge-connectivity
£y (G). It was proved by Chartrand that if §(G) = [p/2], then S (G) = 6(G) . The
following theorem generalizes Chartrand's result. N(x) represents the neighborhood

of the vertex x .
Theorem. Let G be a connected graph of order p 2 2 , with edge-connectivity
Kl(G) and minimum degree 8(G) . If, for each vertex x of minimum degree we have

[p/2]2 - [p/2] for all even p and for odd p =< 15 ,
(*) Z degw 2
w € N(x) (p/212 - 7 for odd p = 15 ,

then Kl(G) = §(G) . Furthermore, the lower bounds given in (*) are best possible.

(Received October 18, 1978)

763-05-10  WILLIAM STATON, University of Mississippi, University, Mississippi 3867T. Bipartite
subgraphs of cubic graphs. Preliminary report.

Given a graph G, we call a bipartite spanning subgraph H large if H has as many edges as possible.
Theorem: If G is cubic and connected, then:
i) if G is not Kh’ any large H contains at least 7/9 the edges of G. This lower bound
is best possible.
ii) 1If G contains no triangle, then any large H contains at least 11/14 the edges of G.

(Received October 19, 1978.)

*763-05-11 NEIL HINDMAN, California State University, Los Angeles, CA 90032. Partitions
and sums and products -- two counterexamples.

A negative answer is provided to a question of ErdSs. Specifically, a two celled partition
of N is provided with the property that neither cell includes an infinite set together with
all finite products and pairwise sums from that set. Also, a seven celled partition of N is
provided with the property that no cell includes an infinite set together with all pairwise

products and pairwise sums from that set. (Received October 19, 1978.)

763-05-12 R. RINGEISEN, AMRL/HEB, Wright-Patterson A.F.B., OH 45433 (on leave from Ind.-
Purdue, Ft. Wayne), Crossing #'s of Permutation Graphs of Cycles, prelm. report.

For any permutation s in S_, Chartrand and Harary define the s-permutation graph of a la-
P
beled graph with p vertices to be the union of two disjoint copies Gl and G2 of G together

with the edges joining vertex vy of Gl with s(vi) in G Let C(n,s) be the s—permutation

20
graph of the cycle Cn' Thm. cr(C(n,s)) = 1 if s is an n-1 cycle of consecutive integers.
Thm. For n at least six, cr(C(n,s)) = 1 or 2 if s is a 2-cycle of consecutive or nonconsec-
utive integers, respectively: cr(C(5,s)) = 1 for all 2-cycles,s. We also obtain the

crossing numbers of what are called generalized Petersen graphs. In addition other conjec-

tures are discussed. (Received October 19, 1978.)
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763-05-13  ELIZABETH J. MORGAN, University of Queensland, St. Lucia, Queensland 4067, Australia.
On 3 X 3 integer matrices with constant row and column sum, Preliminary report.
3 3
= X i i ' - = =
Let P [pij] be a 3 X 3 matrix with Pyj € {0,1,2,...,u-1}, such that iflpik jzlpkj W, for
k = 1,2,3. Any matrix which can be obtained from P by permuting rows and columns of P or by taking

the transpose of P is said to be equivalent to P, The number, n(p), of such inequivalent matrices
U= Li/2]  Li/2)-m
for any p 2 2, is given by n(u) = z
i=1 m=max{0,2i-pu} »=0
= [%(p-2i+m+2)] if m+r = %i, and where u = 3%, 32-2 or 3&-1 according as W = 0,1, or 2 (mod-

) c. = u-9i . .
Comp * where tmp = M 2i+m+l if m+r # %i,

and Cimp
ulo 3). The problem of determining n(l) arose in connection with the enumeration of all non-isomor-

phic doubly balanced designs on eight elements with block size four, (Received October 20, 1978.)

(Author introduced by Dr. Anne Penfold Street).

*763-05-14 WILLIAM B. POUCHER, Abilene Christian University, Abilene, Texas 79601. A note
on intersection preserving embeddings of partial (n,4)-PBDs. Preliminary report.

An (n,K)-PBD is a pairwise balanced design of order n and block sizes from K. If |K| =1,
then we replace K with its single element. It has been shown by Lindner and Rosa for Steiner
Triple Systems and by the author for all other (n,K)-PBDs where K # El% that any collection
of partial (n,K)-PBDs can be embedded in a collection of (v,K)-PBDs preserving initial blockset
intersection. This paper solves the remaining problem for K =§4-§. In addition it is shown

THEOREM: Any partial SQS can be embedded in a 3—>2 resolvable partial SQS. (Received
October 20, 1978.)

763-05-15 JACOB E. GOODMAN, City College (CUNY), New York, N.Y. 10031. Configurations in the
plane: isotopy and combinatorial equivalence. Preliminary report.

A configuration (Pl,... ,Pn) in R2 is nondegenerate if no three points are collinear andzno lines
joining pairs of points are parallel. Let C, C' be nondegenerate n-configurations in R™. C is
isotopic to C' if there is a continuous family of nondegenerate configurations joining C and C'.
Each pair Pi ,P3 in C determines a line Lij through 0, parallel to f’-.ﬂ; C is combinatorially
equivalent to C' if the cyclic ordering of this family of lines agrees in both configurations.

A half-space of C is the subset lying on one side of some line. A basic problem in combinatorial
geometry is that of finding necessary and sufficient conditions for a family of subsets of an
abstract n-set to be the family of all half-spaces in some nondegenerate embedding of C in R2
(or in Rd, for that matter). We discuss the relation between combinatorial equivalence and
isotopy, and state a conjectured solution of this problem involving sequences of permutations
of the points of a configuration. (Received October 23, 1978.)

763-05-16 Jean H. Bevis, Georgia State University, Atlanta, Georgia 30303. Determinants for

variable adjacency matrices. Preliminary report.

For a graph G=(V,E) the free idempotent commutative semiring F over E (considered as a set of
lables or indeterminants) provides a natural setting for the study of path algebras over G.
Although there are no additive inverses in F, a meaningful determinant function may be defined
for matrices over F. This is obtained by using the symmetric difference of canonical
representations of elements of F. Many of the results for determinants over the commutative
ring of polynomials over E may be obtained in this new setting. In particular, versions of
Harary's theorem for the variable adjacency matrix, and Kirchhoff's theorem for the variable

incidence matrix are obtained for matrices over F. (Received October 23, 1978.)

763-05-17 HAI-PING KO, Oakland University, Rochester, Michigan 48063 and DIJEN K, RAY-CHAUDHURI,
The Ohio State University, Columbus, Ohio 43210, A multiplier theorem of group ring.
Let G be an abelian group of exponent v*, Write elements of the group ring Z[G] in the form
Zg € Gagxg, ag € Z. For every subset D of G, define D(x) = = qe Dxd. An integer t is called a multiplier
of a member, d(x), of Z[G] if (t,v¥) =1 and d(xt) = xgd(x) for some g € G, Theorem, Suppose d(x)d(xa) =

a + bH(x) + ¢cG(x) in Z[G] for some integers a,b,c, a subgroup H of G, and a homomorphism @ : G = G
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such that ch =H, Let H haveorder n =2 and 0: G = G/H be the endomorphism determined by o (g) = H +g.
Then t is a multiplier of d(x) if there exist positive integers k1 and k2 such that (M1) a = k1k2’ (kl, v¥) = 1; (M2)
for every prime divisor p of kl’ there exists a nonnegative integer tp such that t = ptP (mod v*); (M3)t isa
multiplier of d(xa) in Z[G/H], and one of (T1), (T2) and one of (TT1), (TT2) defined as follows are satisfied,
(T1) k2 =1 and & =-1; (T2) all coefficients of d(x) are nonnegative, k1 >b+c and kl > ¢; (TT1)a +bn # 0;
(TT2) & = -1 and all coefficients of d(x) are 0 or 1, Here, (M3) may be replaced with conditions in terms of

a,b,c only, by using the theorem itself, (Received October 23, 1978.)

#763-05-18 Professor R. W, Robinson, University of Newcastle, New South Wales 2308, Australia
Phil Hanlon, California Institute of Technology, Pasadens, California 91125
The Enumeration of 3-connected Graphs,

A connected graph G with k+ 1 or more points in k-connected if wherever k - 1 distinct points are
removed from G, the resulting graph is connected., W, T. Tutte has shown that given a 2-connected graph
G, one can define & unique tree T(G) emong whose points are the 3-connected components of G. A

dissimilerity characteristic sum, teken over all such trees T(G) for G 2-connected, yields an equation

of the form 2(H) = P(byycpybyCy oer ) = £(Z(R))

where Z(H) is the line cycle index sum for 2-connected graphs, where £(Z(R)) is a function of the line
cycle index sum for 3-connected graphs and where P(bl’ c1,‘b2, c2, ..o ) is an easily computed member of
Q[[b.',cl,bz, ... 1]. Here n-cycles of lines which form diagonals of 2n vertex cycles are indicated by
cn's, all other n-cycles of lines by b;'s. The asbove equation is inverted to the form

R(x) = Z(H)[b, » B(x"), o + C(x")] + alx)

where R(x) is the ordinary generating function for 3-connected graphs and where Q(x) is easily
computed. To complete the computation of R(x), the generating function Z(H)[’bn-'B(xn), e, c(x)] is
evaluated using ideas R. W, Robinson used to count 2-connected graphs, (Received October 23, 1978.)

d JOHN S. MAYBEE University of Colorado, Boulder, Colorado 80309

*763-05-19 DANIEL J. RICHMAN, Wake Forest University, Winston-Salem, North Carol:.réa 27109
Cycle
Structure of Strong GM-graphs.

A strong GM-graph is a strongly connected, signed digraph such that every positive cycle con-
tains all the vertices of any negative cycle with which it has at least one common vertex. The
cycle structure of these graphs is examined and used to give a type of canonical form for them.
Strong GM-graphs relate to a matrix problem investigated by James Quirk. Our methods include

a new approach to his results as well as an extension of them. (Received October 23, 1978.)

%763-05-2C  DONALD R. SNOW, Dept. of Math., Brigham Young University, Provo, Utah 84602
A Functional Inequality Arising in Combinatorics

This talk will discuss the functional inequality p(n+m) < (n:m)p(n)p(m) which arises
in tournament theory and other places in combinatorics. A simple transformation removes
the binomial coefficient and then the solution set divides naturally into three subsets
called Classes I, II, and III. Class I is the set of all negative functions since the
inequality puts no restriction on negative functions. The counting functions, i.e. the
nonnegative solutions which are of interest in combinatorics, all 1ie in Classes II and
111 and satisfy easily obtainable growth estimates. Solutions of this type may be combined
in various ways (e.g. sums and products) to give other such solutions so there is a
structure on the set of nonnegative solutions. Various solutions and properties of
solutions from Classes II and III may be obtained by introducing what the author calls a
slack function. This technique and modifications of it can also be applied to other
functional inequalities. For the present inequality it will be shown that this approach
yields solutions that are associated in a special way with other solutions, sometimes even
from a different solution class. (Received October 23, 1978.)

A-28



*763-05-21  WILLIAM T. TROTTER, Jr. and TED MONROE, University of South Carolina, Columbia, South

Carolina 29208. A Combinatorial Problem for Matrices.

Let n = {0,1,2,..., n-1 } . For an integer k = 1, define f(n,k) as the smallest integer t for
which there exists a k x t matrix M whose entries come from n so that for each sequence X1s Xgseuns
X from n, there exist k distinct integers jl, jz, vees jk so that miji = X3 for i=1, 2, ..., k.

The definition of f(n,k) is motivated by the computation of the dimension of a family of posets which
arises in the search for doubly irreducible posets, i.e., posets for which the removal of any two
points decreases the dimension by two. The authors announced (Notices 25, October 1978, 761-Al4) an
exact formula for f(n,k) when n is large compared to k. The inequality f(n,k) = ¥k + n-1 holds
for all n and k. In this paper, the authors establish the following probabilistic inequality which

holds for large k: f(n, k)< k+ n logn+n+ e{n). Further results on related extremal problems *

are also discussed. (Received October 23, 1978.)

763-05-22 John G. Gimbel, Esqg., Western Michigan University, Kalamazoo, Michigan
49008. An algorithm for determining whether a graph is homogeneously
traceable. Preliminary report.

In a graph G a path is said to be hamiltonian if it contains each vertex of G. If at
each vertex of the graph there originates a hamiltonian path, the graph is said to be
homogeneously traceable. An algorithm is presented which determines whether of not a
graph is homogeneously traceable. The algorithm is then implemented, with the FOR-
TRAN language, for computer usage. (Received Octcber 23, 1978.) (Author introduced by Professor
Yousef Alavi).

763-05-23 D. E. KEENAN, Texas A&M University, College Station, Texas 77840. On some cyclic config-
urations. Prelimary report.

Let S;,...,S be n subsets of an n-set § with [Si| = K and ISi n Sjl <1, i# j. Suppose each subset

has nonempty intersection with exactly n - 3 of the remaining subsets. If A is the incidence matrix
of such a configuration we show that the rows and columns of A may be permuted so that A is parti-
T T

tioned into cyclic submatrices and AA” = AA. Restrictions on the sizes of the cyclic submatrices are

also determined. (Received October 23, 1978.) (Author introduced by Dr. William Rundell).

*763-05-24 Charles C. Lindner, Auburn University, Auburn, Alabama 36830. A technique for
embedding cyclic orthogonal arrays.

A (partial) cyclic orthogonal array (COA) of strength k is a (partial) orthogonal array of
strength k which is invariant under conjugation by the cycle o = (123....k). The main result
in this paper is that any finite partial COA of strength k an odd prime can always be embedded
in a finite COA of strength k. (Received October 25, 1978.)

*763-05-25 Jin Akiyama, Nippon Ika University, Kawasaki, Japan and Frank Harary, University of
Michigan, Ann Arbor, MI 48109. Packing and covering in graphs III: Cyclic and acyclic
invariants.

It is possible to define many variations of packing and covering invariants for graphs which in-
volve paths and cycles. These can be given terminology which is sufficiently intuitive that one can
remember the definitions, e.g., arboricity, linear arboricity, point-arboricity, point-linear-arbor-
icity, anarboricity, path number, cycle packing number, and cyclicity (the minimum number of cycles,
not necessarily disjoint, whose union is the given graph). We investigate these concepts and mutual
relations among them. In particular we determine these invariants for complete graphs, complete

bipartite graphs, and their line graphs. (Received October 25, 1978.)
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%763-05-26 Martin Gr8tschel, Universitdt Bonn, D-5300 BonnsGermany and Frank Harary, University of
Michigan, Ann Arbor, MI 48109. The graphs for which all strong orientations are
hamiltonian.

We show that the only graphs for which every strong orientation is hamiltonian are complete graphs and
cycles. (Received October 25, 1978.)

*763-05-27 WILLIAM G. FRYE AND RENU C. LASKAR, Clemson University, Clemson, South Carolina 29631.
Path numbers of multipartite digraphs.

A path-factorization of a digraph D is an edge-disjoint collection of paths which cover the edges of
D. The path number of D, denoted I(D), is the minimum cardinality of a path-factorization of D.

In this paper path numbers of some multipartite digraphs are given. (Received October 25, 1978.)

*763-05-28 DAVID P. SUMNER, University of South Carolina, Columbia, South Carolina 29208.
Randomly Matchable Graphs.

We define a connected graph to be randomly matchable if every matching of the graph can be

extended to a perfect matching. This concept is analogous to the previously studied notions of
randomly traceable and randomly hamiltonian graphs. We show that the only randomly matchable graphs

are K, and K (a > 1). (Received October 25, 1978.)
2n n,n =

*763-05-29 LOWELL W. BEINEKE and RICHARD D. RINGEISEN, Indiana University-Purdue University at Fort
Wayne, Indiana 46805 and H. JOSEPH STRAIGHT, SUNY-College at Fredonia, New York [4063.
On the cochromatic index of a graph.

Decompositions of the vertex-set of a graph into subsets which are homogeneous with respect fo in-
ternal adjacencies (that is, each subset induces either a complete or null subgraph) were studied by
Lesniak-Foster and Straight (Ars Combinatoria 3 (1977), 39-46). We consider the edge analogue of this
concept and define the cochromatic index z'(G) of a graph G to be the minimum number of sefs in a

decomposition of the edge-set of G into mutually adjacent or independent sets of edges.

We observe that if 8§(G) and A(G) denote the minimum and maximum degrees of G, then

8§(G) - | £ z2'(G) £ 8(G) + |I; and we determine which triples of integers can be the triple
(6(G),z'(G),A(G)) for some graph G. We define a second parameter of a graph (one which is easily de-
termined) and show that it is within | of the cochromatic index. We also show that this yields the

cochromatic index of all bipartite graphs. (Received October 25, 1978.)

¥763-05-30 P, ERDOS, V. FABER, F. JONES, University of Colorado, Boulder, Colorado 80302.

Projective (2n, m, ), 1) - designs.

A projective (v, k, ), t) -design is a set 8 of k-element subsets (called blocks) of a v -ele-

ment set V having the properties that (i) each ¢t -element subset of V 1s a subset of )\
blocks in § and (ii) every two blocks in § have a non-empty intersection. A (2n, n, ), 1)-
design is called a ) - tuple cover. This paper deals exclusively with projective (v, k, ), t)-
designs for k=n , v=2n and t =1, Some selected theorems:

Theorem. A projective (21'1, n, A\, 1) -design exists if and only if n 2 3 and either (a) n

is a power of 2 and 2 s)\s[%(z:)] -1, 0r (b) n is not a power of 2 and 2 S)\S%(z:) -2
or )\ = %(21? ).

Theorem. Every projective (2n, n, -41-(2:), 1) - design contains a triple cover and at least

[TZiln-_].) %(2:)] disjoint double covers. (Received October 25, 1978.)
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06 » Order, Lattices, Ordered Algebraic Structures

*763-06-1 MAUREEN A. BARDWELL, St. Norbert College, De Pere, Wisconsin 54115. Right-Ordered
Groups and Regular Ordered Permutation Groups. T

It is well-known that the class of right-ordered groups corresponds with the class of regular
ordered permutation groups, and that every o-primitive component of a regular lattice-ordered
permutation group is order-isomorphic to a regular representation of a subgroup of R. In this
report, we exploit the correspondence mentioned to classify the bossible o-primitive components
of a regular ordered permutation group. These groups will be shown to differ widely from
regular lattice-srdered permutation groups in that they may have non-archimedian, regular
o-primitive components and that they may also have non-regular o-primitive components. Examples
of regular ordered permutation groups exhibiting these phenomena will be given. (Received
September 18, 1978.)

*763-06-2 RUSSELL BELDING, IIT Research Institute, Annapolis, MD 21403.
Structures Characterizing Partially Ordered Sets, and Their Automorphism Groups.

By finding invariant embeddings of a partially ordered set X into the semigroups it is shown
that the semigroup of order ideals of X, where the semigroup operation is set union, and the
semigroup and semiring of order preserving maps from X into the positive cone D* of a partially
ordered integral domain D, all characterize X to within poset isomorphism. The automorphism
group of the semigroup of order ideals is isomorphic to the automorphism group of X. The same
holds for the semiring of order preserving maps from X into the non-negative integers, and this
semiring is the closed linear span of its idempotents. (Received October 12, 1978.)

*763-06-3 M.E. ADAMS and J. SICHLER, University of Manitoba, Winnipeg, Manitoba, Canada. R3T 2N2
Frattini sublattices in varieties of lattices.

The Frattini sublattice of a lattice L, denoted & (L), is the intersection of all maximal proper

sublattices of L. Theorem: Let V be a nontrivial variety of lattices. If the lattice L is

a member of YV, then there exists a lattice L+ of V such that L= @(L+). (Received October 16,

1978.)

*763-06-4 A.A. Bishop, Western Illinois University, McComb, I1l 61455 and E.A. Schreiner, Western
Michigan University, Kalamazoo, MI 49008. K(L), the lattice of complete ideals of L.

Let L be a lattice with O . An ideal A of L is complete if X € A and V X
exists implies VX€ A . K(L), the set of all ideals of L, is a complete lattice and is
a completion of L . We examine conditions which allow a description of the join in K(L)
and use our results to investigate properties of K(L). For an atomistic modular L, K(L)
is modular iff the join in K(L) of A and B is {x|x =yv S where S< Av B, the I(L)

join}. (Received October 18, 1978.)

#763-06-5  WAYNE B. POWELL, University of Kansas, Lawrence, Kansas 66044. Projectives in a variety
of Lattice-ordered Modules.

The variety of f-modules consists precisely of those lattice-ordered modules which are subdirect pro-
ducts of totally ordered modules. A representation of the free f-module over an arbitrary set is gi-
ven. This representation is used to show that over many lattice-ordered rings the free f-modules
have nontrivial cardinal summands if and only if they are of rank 1. Thus, another approach must be
used to determine projectives. An f-module N is said to be an l-retract of an f-module M if there
exist l-homomorphisms & :N-}M, h :M<N such that hg = idy. Projective f-modules can be characterized
as those f-modules that are l-retracts of some free f-module. This allows for the contruction of

many examples of projective f-modules using the representation given for the free f-modules.
(Received October 23, 1978.)
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763-06-6 CARLOS A, INFANTOZZI, Inst, de Estudios Superiores, Atlantico 1514, Montevideo, Uruguay.

Ordered fields: their completion by contiguous classes.

Every ordered field has a completion by contiguous classes. The archimedean property is not necessary.
This completion can be nonisomorphic to (R, +, X), All the fields complete by contiguous classes are complete by
Cantor "Fundamentalfolgen' if the fundamental sequences are defined by means of the valuation derived from the
order, The converse proposition is also true. But there are ordered fields which have a completion by contiguous
classes and have not a completion by cuts, Both completions by contiguous classes and fundamental sequences are
equivalent although the field does not admit a completion by cuts, The completion of an ordered field by ¢-funda-
mental sequences relative to any valuation ¢ with range belonging to an ordered and complete by contiguous classes
field, is an ordered field if this valuation is order-preserving (ample sense), Several consequences of these com-
pletions are also obtained, and the different concept "suites adjacentes' is moreover considered. (Received
October 24, 1978,)

08 » General Mathematical Systems

763-08-1 JAMES KEETON-WILLIAMS, Bowling Green State University, Bowling Green, Ohio 43402,
Categorial structure theory.

The first section presents the definition of a categorial theory, and discusses associated methodolog-
ical and philosophical problems. Section 2 contrasts the concept of a set preserving functor with
that of a language reduct. Section 3 investigates the consequences of using single valued relations
instead of mappings as the starting point for the development of a categorial theory. The resulting
categorial theory is essentially Freyd's concept of a protocategory. The requisite structure theorem
for the theory is based on Pultr's study of realizations of forgetful functors. The theory also
affords an illustration of the extreme (thoughioften reasonable) limitations that can result from
studying only properties which are invariant under categorial equivalence. Section 4 contains a gen-
eral structure theorem for the (E,M)-categories of Herrlich and Strecker. It also contains a general
structure theorem for an extension of N. Bourbaki's theory of embeddings. The proofs take advantage
of Platt's characterization of one-to-one and onto in algebraic categories. The categorial theories
developed here are applied in the last section to give a concise formalization of a remark by S. A.
Naimpally. The intuitive content of the theorem is that proximity spaces provide the simplest

structuring of completely regular spaces that will support a convenient study of compacitification.
(Received July 1L, 1978.)

*763-08-2  STEPHEN D. COQMER, THE CITADEL, CHARLESTON, S.C. 29409.
THE COUNTABLE CHAIN CONDITION IN QUASI-PRIMAL VARIETIES.

Suppose an algebra A contains a constant 0 and a binary operation.

among its fundamental operations. Let Si(A) denote the class of all

subdirectly irreducible factors of A. DEA 1is separable if for every
distinct x,y ¢ D and h ¢ Hom(A, Si{A)) either h(x) = 0 or h(y) = 0. The
countable separability condition (c.s.c) holds in A if there is no
uncountable separable set of nonzero elements in A. Under certain conditions
c.s.c. is equivalent to the c.c.c. Theorem. Every free algebra in a quasi-
primal variety satisfies c.s.c. As a corallary c.c.c holds for every free

algebra in certain quasi-primal varieties. (Received October 17, 1978.)

763-08-3 WILLIAM P. WARDLAW, U. S. Naval Academy, Annapolis, Maryland 21402. Associativity in
Finite Groupoids. Preliminary report.

A groupoid G (set with binary operation) is n-associative if the product of any n elements of

G 1is independent of the way in which the factors are associated. A groupoid is finitely associative

if it is n-associative for some positive integer n.
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This study of associativity in finite groupoids is motivated by the fact that for n > 3,
n-associativity implies (n+l)-associativity. The result that if G2 = G then n-associativity implies
(n-1)-associativity is significantly generalized to prove the following

Theorem. If G is a finitely associative groupoid with n elements, then G is (2n—2+1)_

associative. (Received October 19, 1978.)

*763-08-L4 W. M. SANDERS, James Madison University, Harrisonburg, Virginia 22807
Nondesarguesian finite projective planes derived from desarguesian planes.
Preliminary report.

A set of twenty-five permutation matrices which form the kernel of a canonical incidence
matrix for a desarguesian plane of order twenty-five is obtained from a Galois field GF(5%).
Incidence relations for a mondesarguesian plane are obtained by stacking desarguesian nlanes
in a prescribed manner. From the incidence structure two binary operations are obtained.
Under one operation the system yields an abelian group; under the other, the system is non-
commutative, nonassociative, and at least one of the distributive laws fails. The procedure
leads to the conjecture that for each odd prime p, a nondesarguesian plane of order n
can be obtained from desarguesian planes of order pz. (Received October 23, 1978.)

10 » Number Theory

*763-10-1 Bruce C. Berndt, University of Illinois, Urbana, Illinois, 61801. Chapter 14 of
Ramanujan's second Notebook.

Chapter 14 of Ramanujans's second Notebook contains 87 formulas. A few of these formulas have been
proved in print several times during the past few decades, but most have not. An attempt has been
made to prove all 87 formulas, but one or two remain unproved. Many of the formulas have their
origins in the theory of elliptic modular functions. Those formulas pertaining to modular functions

will be discussed and their histories given. (Received August 3, 1978.)

763-10-2 Morris Newman, University of California, Santa Barbara, California 93106. The subgroup
method in the theory of the elliptic modular functions.

The subgroup method is a powerful tool which may be used to derive identities and congruences for the
coefficients of modular forms. The method will be described, and applications of the method to
questions such as determining the number of representations of an integer by a positive definite
diagonal quadratic form will be given. (Received August 15, 1978.)

*763-10-3 D.M. BRESSOUD, The Pennsylvania State University, University Park, Pennsylvania 16802.
Partition theory and g-orthogonal polynomials.

q-series arise both as generalizations of orthogonal polynomials and as generating functions
for partition functions. L.J. Rogers studied them as generalizations of the ultraspherical poly-
nomials, and discovered identities which have implications in partition theory (e.g. the Rogers-—
Ramanujan identities). We shall use a purely partition theoretic argument to prove and extend
to a multisum one of Rogers' identities. Our argument is representative of a technique which should

shed light on the combinatorial nature of q-orthogonal polynomials. (Received September 11, 1978.)

*763-10-4  DAVID A. JAMES, University of Michigan--Dearborn, Dearborn, Michigan 48128.
Meromorphic factors of automorphy. Preliminary report.

A factor of automorphy v satisfies v(z,MN) = v(z,N) v(Nz,M), for instance v(z,M) = (cz+d)"
where M is the 2x2 matrix (a b/c d). Previous classifications have been restricted either to
nondiscontinuous groups T or to groups T with compact fundamental regions. THEOREM: If v is
meromorphic on the complex plane and T is discontinucus then there is an entire nonvanishing
h(z) such that v(z,M) = W(z,M) h(Mz)/h(z) for all M in I'. Here W(z,M) depends only on the
zeros and poles of v. Furthermore if v 1is rational in the sense of Petersson then (except
for a few finite groups) there must be a rational function R(z) such that v(z,M) =

u(M) (cz+d)"R(Mz)/R(2). (Received September 12, 1978.)
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*763-10-5 HARVEY COHN, Department of Mathematics, City College of New York, New
York, N.Y., 10031, Complex multiplication on Fricke's torus-covering.

Let F =<A,BD, A,B 6 SL2(R), trace [A,B] = =2, so F is a free group represented by
a Fricke group (of genus 1 in the upper half-plane). Let W & F and let the
abelianized W -+ aA+bB, and let Fn = {w| b = 0 mod n} so Fn also has a fundamental
domain of genus 1 consisting of n copies of F, If F and Fn have the same
modulus, we say a complex multiplication occurs., This agrees with the usual
definition in the period structure of Fricke's torus-covering. Special cases are
investigated where the fixed points of A and B generate Markoff forms.

(Received September 28, 1978.)

#763-10-6 Anne L. Ludington, Hamilton College, Clinton, New York 13323. A Bound on
Kaprekar Constants.

Let a be an r-digit g-adic integer with not all digits equal. Let a' be the integer
formed by arranging these digits in descending order and let a'' be the ihteger
formed by arranging them in ascending order, Define T(a) = a' - a''. If repeated
applications of T to any g-adic integer a lead always to the same self-repeating
integer, then that integer is called a Kaprekar Constant for the pair (g, r). This
paper proves that there are no Kaprekar Constants for a given g when r is sufficient-
ly large. (Received September 22, 1978.)

763-10-7 L. ALAYNE PARSON, The Ohio State University, Columbus, Ohio 43210. A Class of Non-
linear functional equations connected with modular functions. Preliminary report.

Motivated by the behavior of Klein's modular invariant j(w) which satisfies modular
equations of order p for every prime p, Kurt Mahler considered solutiong in formal Leurent
series to certain non-linear functional equations and called such solutions Sp-series.
Additional examples are given of SP-series which are automorphic functions. The existence and

uniqueness of Sn-series for n composite is discussed. (Received September 25, 1978.)

763-10-8 M. LAWRENCE GLASSER, Clarkson College of Technology, Potsdam, NY 13676.
An Application of Number Theory to Crystal Physics.

The electrostatic contributions to the energies of ionic solids can be expressed

as Epstein zeta-functions. The use of number theoretic hethods for the evaluations
of several such functions in two and three dimensions will be discussed. An
application of these formulas to extend Selberg and Chowla's results dealing

with the closed form evaluation of elliptic integrals will also be presented.
(Received October 2, 1978.) (Author introduced by Dr. Stefan Burr).

*763-10-9 RONAID L. GRAHAM, Bell Leboratories, 600 Mountein Avenue, Murrey Hill,
New Jersey OT9T4. On a diophantine equation arising in graph theory

Recent work of Godsil, Schwenk and Watanabe has dealt with trees (i.e.,
connected acyclic graphs) having adjacency matrices with all eigenvalues
integral. Many of these problems reduce to questions concerning solutions to
certain types of diophantine equations. For example, associated with the trees
having at most two vertices of degree exceeding two is the diophantine

equation (x2-l)(y2—1) = z°. 1In this talk we discuss this and related equations
and classify their solution sets. In particular, the solutions to the displayed
equation turn out to depend intimately on Chebyshev polynomials. (Received

October 3, 1978.)
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#763-10-10 R. G. Jeroslow, Georgia Institute of Technology, Atlanta, GA 30332. Linear Diophantine
Inequalities and Integer Programming.

We will survey the uses of a monoid basis theorem due to Hilbert, and results related to this theorem,
in the algebraic approach to cutting-planes and relaxations of integer programs. These results on
the solution form to linear diophantine inequalities, and related constraint systems, have proven
valuable in the study of the relaxations of the algebraic approach. 1In these latter relaxations the
basically boolean-logical aspects of commonly occuring pure integer programs are relaxed in favor of
general integer variables. We will show that such relaxations can produce more information than
branch-and-bound algorithms. From a similar perspective, the completeness theorems of Gomory and
Choatal, and Blair, will be discussed and their generalizations will be cited. (Received October k4,

1978.)

*763-10-11 KENNETH H. ROSEN, Ohio State University, Columbus, Ohio 43210. The Enumeration of
Lattice Points in Certain Higher-Dimensional Tetrahedra and a Conjecture of Rademacher.

Let aj,...,a be pairwise coprime positive integers. Define Nm(al,. .. ,am) to be the number
of lattice points in the m-dimensional tetrahedron described by the system of inequalities
0<x;,<a ,1=1,2,...,m and 0< Z(xi/ai) < 1. In 1954k, Rademacher proved that I\T3(al,a2,a3) =
(al+1) (a2+1) (a3+l) /% (mod 2) . This result led him to conjecture in 1963 that for all positive

m
o (ai+1)

i=1

integers m one has Nm(al,. .. ,am) = =

(mod 2). The author has shown that for m >4

this conjecture is not valid. Using a corrected version of a formula of Mordell for Nu , the author
has proved that if q is an even positive integer not divisible by 3, then Nh(q-l,q,q+l,q+3) is
odd if q =4 or 14 (mod 24) and even otherwise. If Rademacher's conjecture were true

Nh(q_-l,q, g+l,q+3) would always be even. Hence there are infinitely many counterexamples to Rade-

macher's conjecture for m=k. Using these counterexamples it is easy to construct counterexamples for m>i.
(Received October 4, 1978.)

763-10-12 DAVID W. MATULA, Southern Methodist University, Dallas, Texas 75275. Using Finite
Precision Fractions For Computer Arithmetic. Preliminary report.

A finite precision rational number system denotes a system whose members are fractions where the nu-
merators and denominators are subject to size limitations. Arithmetic is closed by rounding in the
classical sense of best rational approximation. Number systems may be "fixed-slash" denoting that the
numerators and denominators are each bounded by the constant n and thus are characterized by a Farey
series, or "floating-slash" denoting that the sum of the number of bits necessary to represent the
numerator and denominator in the packed machine word is no more than N. We extend the theory of Farey
fractions to provide a foundation for both floating- and fixed-slash arithmetic. These systems pro-
vide much insight into the general structure of finite precision approximate arithmetic without the
anomalies due to choice of base that confound analysis of "floating-point™ systems. Time and storage

efficiency of computer design of such a system is also contrasted with available floating-point
computer architecture. (Received October L, 1978.) (Author introduced by Dr. Stefan Burr).

763-10-13 A.O.L.Atkin,University of Illinois at Chicago Circle,Box 4348,60680.
Identical Formulae for_ Modular Forms on the Full Modular Group.

It is well known that some modular forms on the full modular group(with
multipliers)have Fourier coefficients which are expressible as sums of
complex divisors in the fields of the fourth and third roots of unity.Among
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powers of Dedekind's eta function,the 2nd,4th,and 6th,are trivially so
expressible using Euler's and Jacobi's series; Klein exhibits the 8th power,
and Rushforth,Winquist,and the author,the 10th,14th,and 26th powers.

We show here that there are six series of such formulae,each containing
an infinite number of examples,covering four of the five nontrivial
multiplier systems on the full group. The method of proof is classical
and essentially due to Mordell. (Received October k4, 1978.)

*¥763-10-14  JEFFREY D. VAALER, University of Texas, Austin, Texas 78712. Inequalities for the volume
of certain convex bodies with applications to linear forms.

Let CN= [-%, %]N be the N-dimensional cube of volume one centered at the origin in RN. Let

PK be a K-dimensional subspace of RN. We prove that the K-dimensional Lebesgue measure of CN n PK

is greater thanm or equal to ome. A generalizatiom is also proved in which Cg 1is replaced by a pro-

N
duct of spheres of various dimensions. The proof uses techniques from probability. Suppose that
Lj(x), j=1,2,...,N are N linear forms in K variables, x= (xl, . ..,xK), and ej > 0,
j=1,2,...,N. Minkowski's classical theorem on linear forms gives a sufficient condition for the existence
of anontrivial lattice point u such that [Lj (u) | < ej s j=1,2,...,N, in termsof theK-dimensional
measure of {x € RK: [Lj (x)[ < ej ,3=1,2,...,N}. By applying our inequality we give a precise lower
bound for the measure of this set which depends in a simple way on the NXK matrix associated with

the L.,'s and the sj's. We thus obtain a quatitative form of Minkowski's theorem which is mnew if

1 <K < N. (Received October 6, 1978.)

*763-10-15 Sidney Greham, California Institute of Technology, Pasadena, Celifornia 91125, on
the greatest prime factor of the integers in an interval.

Iet P(x) denote the greatest prime factor of the product of the integers in (x, x + xv 2]. We
show that P(x) exceeds x‘s/ 20 for sufficiently large x. The proof uses Vaughan's version of
Vinogradov's method for estimating trigometrical sums. (Received October 19, 1978.)

763-10-16 PAUL ERD‘SS , Hungarian Academy of Sciences, Budapest, Hungary. Some
number-theoretic problems in combinatorics and geometry. Preliminary report.

A number of problems will be discussed that at present have only partial solutions. (1) Denote by
f(€,n) the largest number of points in a disk of radius n so that the distance between any two

of them differs from an integer by more than € . Determine or estimate f(€,n) as well as possible.
(2) Is there a one-to-one mapping f(x) between the integersl,...,n and m+l, ..., mm so that (x,f(x))=1?
(3) Estimate the minimum g(n) so that for any m there exists a one-to-one mapping f(x) of 1,...,n
into m,...,mig(n) for which x|f(x). (Received October 10, 1978.)

#763-10-17 GERALD MYERSON, State University of New York at Buffalo, Buffalo, New York 14214, Number
theory and numerical integration.

Fix an integer £ > 2 ., For each prime p = (mod £f) let g be a primitive f-th root of unity

P’ P
reduced (mod 1) and m = @(f) , the Euler (p-function. Then as p tends to infinity the

. SC“"
(mod p ) , and let /\P ={<— —£ s e , :a=0,.,.000,p~1 , where all coordinates are

discrepancy of A_ tends to zero. This has applications to multidimensional numerical integration

and, in particular, integration of functions with singularities. (Received October 16, 1978.)

763-10-18 GEORGES G. GRINSTEIN, Auburn University at Montgomery, Montgomery, Alabama 36117.
Functional Equations similar to those of Eisenstein Series. Preliminary report.

©

- 2minz
Let ]5‘a (z) nZl Ua_l (n) e

a-1
where G__, (n) = §|: da with aeC. For aeZz Fa(z) is well-known and
din

has a functional equation. This paper studies the problem for acC. (Received October 16, 1978.)
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#763-10-19 A. D. Pollington, Illinois State University, Normal, Illinois 61761. On generalized
arithmetic and geometric progressions.

Let o > 1 and B be real numbers. We call the sequence [@t+§], t=1,2,..., a generalized arithmetic
progression. Erdos has asked that if we let (nk) be a sequence of integers tending to infinity
sufficiently fast is it true that the complement of (nk) contains an infinite generalized arithmetic
progression. Here [xj denotes the greatest integer < x. We shall show that given any sequence of
integers (ng) for which nk+1/nk > 6 > 3, for all k, we can always find a generalized arithmetic pro-

gression which does not meet the sequence (my). (Received October 20, 1978.) (Author introduced by

Professor L. C. Eggan).

763-10-20 CALVIN T. LONG, Washington State University, Pullman, Washingtorn 99163, on leave at
Clemson University, Clemson, South Carolina 29631. A Limited Arithmetic on Simple
Continued Fractions, III.

If ¢ is a quadratic surd, it has a simple continued fraction expansion that is eventually periodic
and we write ¢ = [aO’a]""’ér""’ar+s] where the notation is that of Hardy and Wright. The first
two papers in this series primarily deal with properties of the simple continued fraction expansions
of rational multiples of surds of the form £ = [a, b]. Specialized to a = b = 1, we have

g= (1+/5)/2 and a typical result is that £-F /L = [0,1,2,1,...,1,3,1,...,1,4] and £-L /F =
[3,1,...,1,3,1,...,1,2,4] where Fa and L, are the nth Fibonarci and Lucas numbers respectively and
there are n-4 ones in the first group and n-3 ones in the second group for the first expansion and
Jjust the reverse in the second. In the present paper, we consider simple continued fraction
expanstions of powers of certain surds. In the special case where £ = (1 + v5)/2, a typical result
is that EZn-] - [[2n-1] and E2n = [LZn-l,i,[Zn_Z]. Results are also obtained for surds like

(Fn + Fo V5)/2, (|_n L /5)/2, and so on. (Received October 20, 1978.)

763-10-21 M. D. CHOI, University of Toronto, Toronto, M5S1Al, Canada, T. Y. LAM,
University of California, Berkeley, California 94720, and BRUCE REZNICK,
University of California, Berkeley, California 94720. Non-negative
Symmetric Quartic Forms.

n
It is well known that a real symmetric quadratic form aM2 + bMi (Mr =z Xg ) is non-
i=1
negative (psd) if and only if a >0 and a+nb > 0 . Necessary and sufficient con-
ditions are found for a symmetric quartic form aM, + leM3 + CM% + dMJZ_M2 + eM; to

be psd. Theorem: A symmetric quartic form is psd iff it is non-negative when evalu-
ated at every n-tuple (xl,...,xn) with at most two distinct components. Consequences
of this theorem, including explicit extremal forms, are discussed, as are cirumstan-

ces under which a psd symmetric quartic is a sum of squares of quadratic forms.
(Received October 20, 1978.)

763-10-22 PERSI DIACONIS, Bell Laboratories, Murray Hill, New Jersey 07974. The
Analysis of Computer Algorithms and Probabilistic Number Theory.

Analysis of computer algorithms for the fast Fourier Transform involves the additive

number theoretic function f(n) = :E p. We derive the limiting distribution of
pln
this function and explain what the mathematical analysis says about the F.F.T.

(Received October 23, 1978.)

A-37



*763-10-23 Ferguson, H.R.P., Forcade, R.W., Brigham Young University, Provo, Utah
84602. Z-linear dependence algorithms, PartI. Preliminary report.

A new approach to higher dimensional continued fraction algorithms is described.
The problem of determining or approximating Z-linear relations among a finite set
of positive real numbers is related to the diminishing height of an associated matrix
of intersection vertices. In particular, we show how the new theory improves the
effectiveness of an old and elegantly simple algorithm due to Viggo Brun. (Received

October 23, 1978.)

#763-10-24 Ferguson, H.R.P., Forcade, R.W., Brigham Young University, Provo, Utah
84602. Z-linear dependence algorithms, Part II. Preliminary report.

Applications of the theoretical developments of Z-linear algorithms, Part I, include
exclusion theorems for interesting real numbers of unknown arithmetic type (algebraic
of some degree or transcendental). For a givem polynomial with integral coefficients
define the height of the polynomial to be the maximum of the absolute values of the
coefficients of the polynomial. For example, we have proven that for the Euler-
Mascheroni constant to satisfy a quadratic polynomial the height must exceed the integer
2103367177624185972687459562478495047786669602072759886258147876550948506230985
2945143. For Euler's constant to satisfy a cubic polynomial the height must exceed the
integer 64337798485853810079882277883357885425. The height of a corresponding
quartic must exceed the integer 10052913032425344. (Received October 23, 1978.)

%763-10-25 Gordon D, Prichett, Hamilton College, Clinton, New York 13323,
Terminating cycles for iterated difference values of five digit integers.

Choose a to be any g-adic 1nteger with five dlglts, not all digits equal. Let a' be
the integer formed by arranging these dlglts in descending oxdexr, and let a" be the
integer formed by arranging these dlg‘lts in ascending order., Define T(a) = a' - a"
Repeated appllcatlons of T commencing with a will always become periodic and
terminate in a T-cycle. This paper completely characterizes all terminating
T-cycles obtained from five digit g-adic integers. (Received October 23, 1978.)

763-10-26 Philip C. Tonne, Emory University, Atlanta, Georgia 30322. When is 3N congruent to 1
or 2 Modulo N? Preliminary report.

Theorem, Suppose that Pg» Pys ***5 P is an increasing sequence of primes, p0=2, €yr €15 "% ‘e

m m

egam €
is a sequence of positive integers, and n = 2 Oni=lpii . Then these statements are equivalent:

(1) 3" =1 modulo n., (2) Either m = 0 or else e, > 1 and for each positive integer i in

or dys **y 4 such that do is in [2, ey] and, if k is

an integer in [1, m], d is in [o, e k] such that if n' =2 01'[

[1, m] there is an integer-sequence d
Ldkip, divid n
1pk then p, divides 37 -1,
While we can demonstrate many classes of integers n such that 3% is not congruent 2 modulo

n and can show that there is no "small" integer n exceeding 1 such that 3" =2 modulo n, we

present primes p, q and r such that 3P 4 congruent to £ modulo pgr. (Received

October 24, 1978.)

*763-10-27 MELVYN B. NATHANSON, Southern Illinois University, Carbondale, Illinois 62901. Sumsets
contained in infinite sets of integers.

If the positive integers are partitioned into a finite number of cells, then Hindman proved that there
exists an infinite set B such that all finite, nonempty sums of distinct elements of B belong to one
cell of the partition. Erd0s conjectured that if A is a set of integers of positive asymptotic
density, then there exist infinite sets B and C such that B + C &£ A. The conjecture is still not
proved. This paper contains several results on sumsets contained in infinite sets of integers.

For example, if A is a set of integers of positive upper demsity, then for any n there exist sets

B and' F such that B has positive upper density, F has cardinality n, and B + F& A. (Received
October 25, 1978.)
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#763-10-28 V. G. Tupitsyn, Southern Illinois University, Carbondale, Illinois 62901. Hamming's
metric and T-orbits in a dynamical system.

Let R denote [0, 1) and let Tek = {2ke}, where & € R. Let AgN) (9) = (€j+1(6), vees €.+N(0)) denote a

finite subsequence of the binary series corresponding to 6 € R. The relation A§N) ) c AéL) (8) means

that N-block occurs in L-block at the place j + 1. Identifying some N-blocks we get h hgm h*, where

h is the distance (Hamming's metric).

Theorem. LetL beasufficiently large integer. Suppose that for any given ©® € R and for some N we
so+im0 50 1

can find sq > 0 and m > 1 with d(T6 s Te ) < ZQE:I where sq + (p- l)m0 <L-2N-1, i=0,1,...,p-1.

Then for any given 6 € R we can find s > 0 and m > 1 (where s+ (p-1)m < L -N) such that
A

st+im
progression. (Received October 25, 1978.) (Author introduced by Melvyn B. Nathanson) .

) AéL)(e) is a system of P h*-identical N-blocks (i.e., s + im is a monochromatic arithmetic

763-10-29 G, V, CHUDNOVSKY, Columbia University, Department of Mathematics, New York, New York 10027,

The bound for linear forms in elliptic logarithms for the complex multiplication case.

Let @(z) be a Weierstrass elliptic function with algebraic invariants - and complex multiplication by

an order in the quadratic imaginary field X, Let Upyoney be algebraic points of p(z), linearly independent
over X. Weput L=K(p(), ¢ ():i=1,...,m) and A= max[H(@(ui)), H(so'(ui))}:i= 1,...,m. Foran
algebraic Bi :i=1,.,.,m we found a Baker-Stark type of lower bound for A = Eilzll ﬁiui. Theorem. For fixed

By:i=1,...,m andfixed € >0, |Al>exp (-c, X (ILT log Ai)1+€), where ¢, =c, (p, deg L, B,, €)> 0. The
analogical result is true for arbitrary §; €K. In the proof we use Schneider method with F(z) = P(z, ¢ (v2)), V =
(ul, A ’um-l)' z = (zl, ceey Zm-l)' (Received October 24, 1978.)

763-10-30 GARY S. BLOOM, City College of New York, New York, New York 10031.
Numbering graphs for fun and profit. Preliminary report.

For several years there has been interest in studying "numbered” graphs which have both a non-negative
integer value 7Y(v) assigned to each vertex v and a non-negative integer value VY(uv) = l’?f(u) - #f(v)l
assigned to each edge uv with endpoints u and v. Imposition of additional constraints on both the
numberings and the classes of graphs generates numerous number-theoretical questions as well as
models with real-world applications ranging from astrophysics to x-ray crystallography. A sampling

of numbered graph families, their applications, and open problems will be surveyed. (Received
October 25, 1978.)

763-10-31  CARLOS J. MORENO, University of Illinois, Urbana, IL 61801 The Riemann-Siegel
formula for automorphic L-functions. Preliminary report.

Riemann's Third proof of the functional equation for the zeta function depended on an integral
formula of great arithmetical significance. Kronecker had used an analogous formula in one of
his analytic proofs of the quadratic reciprocity law; already Riemann seems to have been aware
of the possibility of using his formula to give én independent derivation of Jacobi's Theory

of theta functions. The mistery that surrounds the structure of this formula and its connection
with the analytic continuation of the constant term of the Eisenstein series deserves to be
better understood. In this work we have undertaken the study of the asymptotic properties of
the Riemann-Siegel formula associated to L-functions constructed from automorphic representations
of GL(2). We hope to relate this work with the Weil representation. The practical usefulness
of the Riemann-Siegel formula for the study of zeros of L-functions on the critical line is

well known in analytic number theory: for example in Levinson's proof of the " % Theorem".
(Received October 25, 1978.)

*763-10-32 NEVILLE ROBBINS , University of San Francisco ,
San Francisco , CA 94117. On Fibonacci numbers which are powers .

Let the prime p25 ., Let m32 be the least integer such that Fm =cP .

Then (1) m is odd ; (2) either (a) m= *1 (mod 12) and ¢ £ 1 (mod 8) or
(b) n= £5 (mod 12) and ¢ = 5 (mod 8) . (Received October 25, 1978.)
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¥763-12-1  JACOB T.B, BEARD, JR.*, Emory University, Atlanta, GA 30322/University of Texas at
Arlington and MICKIE SUE HARBIN, University of Texas at Arlington, Arlington, TX 76019,
Toward non-splitting unitary perfect polynomials over each GF(p).

In these Notices 24(1977), A-624 the authors conjectured that the cardinality NSUP(pd) of the set of

pd-equivalence classes containing non-splitting unitary perfect polynomials over GF(pd) is infinite
for each prime p and each odd integer d > 1, a statement since confirmed in the cases p <19 or
p=2t+1,(2,t) =1 [Notices 25(1978), A-351, November]. The current results establish the conjec-
ture in the affirmative to the (overall) extent of this THEOREM. NSUP(p) > 1 and NSUP(pd) = o for
each odd integer d > 1 in the cases i) p < 97 ,0r for odd p = 2°t+1 with (2,t) =1, ii) e<2,
iii) e> 3 and each integer inmterval [9"',6""] contains a square in GF*(p) = (@) = {1,2,...,p- 1}

where 67, 07 are distinct odd powers of 67, Excepting 2,17 , all primes p < 97 satisfy ii) or

iii) and the proofs of these cases give explicit constructions of unitary perfect polynomials over
GF(p) having precisely linear and quadratic prime factors, The Theorem and additional examples now
establish NSUP(5) > 7, NSUP(7) > 3, NSUP(11) > 2, with NSUP(2) > 33 and NSUP(3) > 16 unchanged
since [Notices 24(1977), A-624] to our knowledge. In conclusion, we conjecture that for fixed e > 3
the condition of iii) above is satisfied for all sufficiently large admissible t. (Received September

14, 1978.)

763-12-2 R. P. KURSHAN and A. M. ODLYZKO, Bell Laboratories, 600 Mountain
Ave., Murray Hill, N.J. 07974. Recursive Linear Digital Filters and
the Values of Cyclotomic Polynomials at Roots of Unity.

A recursive linear digital filter which operates without roundoff errors is

modeled by a periodic linear recursion with integer feedback coefficients
whose characteristic polynomial optimally is cyclotomic. The frequency
response of such a system is described in terms of its discrete Fourier series
coefficients. The number of distinct amplitude levels in the spectrum of such
a filter is of interest because in some applications it is desirable to have a

spectrum with only one or very few high amplitudes, the remainder being low,
while other applications require a uniform power distribution. The number of
distinct amplitude levels for a filter of period m > 1 is exactly ¢(m0)/2
when m,, the largest square-free divisor of m, is greater than 2, and equals

0
1 when my = 2. The proof of this result requires an investigation of the
values of cyclotomic polynomials at roots of unity, and involves algebraic
properties of cyclotomic polynomials as well as some analytic results about

Dirichlet L-functions. (Received October 2, 1978.)

*763-12-3 JAMES SOLDERITSCH, Villanova University, Villanova, Pennsylvania 19085. (Class groups of
quadratic number fields whose p-Sylow subgroups require three generators.

Several authors have considered the problem of finding sufficient conditions that a quadratic number
field have p~rank > 2; that is, the p-Sylow subgroup of the class group require at least two genera-
tors. Given the actual criteria, there remains the problem of producing discriminants for which the
corresponding number fields satisfy the criteria. We review some of the work that has been done in
this area. In particular, we are interested in p = 3, 5 and 7 and those methods which produce
discriminants small enough so that their class groups can be determined completely by computer.
Unlike most of the recent work in the area, we have found a method of providing discriminants of

p rank at least two for any odd p, many of which are small enough in the above sense. We have com-
putationally verified the existence of cases 3-rank = 3 and 4 (these types have previously been
produced by D. Shanks and others), 5-rank = 3 and most recently 7-rank = 3. We will discuss the
computational and theoretical difficulty in extending our investigation to p > 7 and in proving
the existence of infinitely many examples of p-rank > 3 for p other than three. (Received

October 4, 1978.)
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763-12-4 RAY MINES, New Mexico State University, Las Cruces, New Mexico 88003.

Theory of Fields.
The theory of fields is developed using a definition based on the category of sets with equality and
inequality relations. Among other results it is shown that the ability to factor polynomials over a
field is equivalent to the ability to find roots of polynomials. (Received October 5, 1978.)

763-12-5 A. SEIDENBERG, University of California, Berkeley, California 94720. On the Lasker-
Noether Decomposition Theorem.

Let R be a Noetherian integral domain and assume that one can construct (or is given) a Lasker-
Noether decomposition for any given ideal of R. Then it is shown how to construct a Lasker-Noether
decomposition for any given ideal of R[X], X an indeterminate. (One will have to make some
necessary hypotheses on R, e.g., that one can (effectively) factor any polynomial in K[X] - 0,
where K = quotient field of R, into irreducible factors.) In particular, one can construct a
Lasker-Noether decomposition for any given dideal in a polynomial ring (in several variables) over the
ring of integers (an assertion previously established - see a forthcoming issue of the American
Journal) . (Received October 6, 1978.)

763-12-6 Gary L. Mullen, The Pennsylvania State University, Sharon, Pennsylvania 16146. Equivalence
of Sets of Functions over a Finite Field. Preliminary Report.

If k>1 let Ql,...,Qk be groups of permutations of K=GF(q). If r>1 and fi,gi € K[xl,...,xr] for
i=1,...,k then the set (fi) is left equivalent to (gi) relative to Q;,...,Qk if there exist ¢i€ Qi
such that d)ifi=g:,L for i=1,...,k. This generalizes work of S. Cavior [Acta Arith. 10(1964), 119-136
and J. fur die Reine and Angew. Math. 225(1967), 191-202] and the author [Acta Arith. 29(1976), 353-
358]. It is shown that many of the results in this general setting can be derived from the single
function case.

For i=1l,...,k let Qi be a cyclic group of permutations of order n, where the ni's are pairwise rela-
tively prime. Let l(ti) denote the number of invariant elements of the subgroup of Qi of order t.
If A(Ql,...,ﬁk) denotes the number of classes induced by Ql,...,Qk then A(Ql,...,ﬂk)=i%1 A(Qi) where

r
A@)=I £ N(t)/ng N(e)= I u(a) [1(ati)]q
tylny a

+
He |

and u(a) is the Mobius function. (Received October 16, 1978.)

*763-12-7 RONALD P. INFANTE, Seton Hall University, South Orange, New Jersey 07079
On the Inverse Problem in the Galois Theory of Difference Fields

Let F be a difference field of characteristic zero. Assume that the
field of constants of F, C, is algebraically closed. If G is a simple algebraic group
defined over C then the following is true.

There is a difference field M, containing F, with M a strongly
normal extension of F and Gal (M,F) = G provided there is an element of G, B, which
is rational over F satisfying 8.8

180
where o is a generic element of . (Received October 16, 1978.)

.Bn # 1 for all positive integers n. M = F <a>

¥763-12-8  Nickolas Heerema and Tim Morrison, Florida State University, Tallahassee, FL 32306. A
characterization of induced space of derivations in the p-adic Galois theory. Preliminary
Report

Let K o> KO be p-adic fields with residue fields k > ko with k/kO finitely generated. This

paper is concerned with the identification of those subspaces T}K/KO) of derivations on k whichare

induced by the integral derivations I(K/Ko)on. K/Ko.
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Given a distinguished subfield S of k over k S 1is said to be Jacobian if T(K/K0|S

0’
= Derk (S,k). It is proven that for any S there exists p-adic fields K > KO such that S is

0
Jacobian. J. Deveney has proved that in every case some S is Jacobian.It is shown that a given § is
co-simple in k if and only if every distinguished subfield of k over kO is co-simple in k. We
call this the co-simple case. In the co-simple case it is shown that for a given pair K > Ko either

S is Jacobian or T(K/KO) s is the kernel of a certain type of linear functional on the k-space

0

T(K/KO) s is the kernel of that lifting form. This provides a characterization of those subspaces of

Derk (S,k) into k called a lifting form. Given any lifting form there exists K > K, such that
0

derivations on k over ko

of the form T(K/KO) except in the case when every distinguished sub-
field is Jacobian. An anaylsis of this case is also made. (Received October 23, 1978.)

*763-12-9  JAMES G. HUARD, Southern Illinois University, Carbondale, Illinois 62901.
The minimal index of a cyclic cubic field.

Let K be an algebraic number field and Zg its ring of algebraic integers. For 6 in
ZK define the index of & to be the group index [ZK : Z[6]]. We show that tﬁe mini-
mal index of K is unbounded as K ranges over the set of cyclic cubic fields.

M. Hall (1937) has proved a similar result for pure cubic fields. (Received

October 23, 1978.)

*763-12-10 CHRIS ASH, Monash University, Clayton, Victoria, Australia 3168 and JOHN W. ROSENTHAL,
Ithaca College, Ithaca, N.Y. 14850. On the lattice of algebraically closed sub-
fields of an algebraically closed field of characteristic 0-II.

In these NOTICES (742-12-10 Jan. 1977) we announced there are ac (i.e. algebraically
closed)subfields F, G of an ac field (of characteristic 0) K with tr deg(Fn G) < tr deg F +
tr deg G - tr deg(F + G) where tr deg is the transcendence degree over a base field k and
F + G is the ac subfield of K generated by FW G.

We characterize (for tr deg F, tr deg G finite) when tr deg (FAG) = tr deg F + tr deg G
- tr deg (F + G) as follows: Let xX;...Xp be a (transcendence) basis of F (over k);
Xp+l.+-¥n € G with X3...Xp a basis of F + G; and uj...ug € G with xp+1...Xn uz...up a basis
of G. By rearranging Xj;...Xp we can assume Uj...ugXQ+l...Xp are (algebraically) independent.

Let D = |dup/dxq| p = 1...%,q = 1...2. For i = 1...%, k = & + 1...m, let U(i,k) be the
determinant obtained by replacing in D derivatives with respect of x; by derivatives with
respect to Xk.

Theorem tr deg (Fn G) = & iff U(,k)/De F for i = 1...2, k = & + 1...m. In this case a
basis of F N G can be obtained by specializing uji...ug.

Using this we may prove results as:
Theorem Let Xi.. .Xp be independent. Let uj...ug € Mbe independent. Let Fy =
ﬁmﬁ = m If tr deg (FiN Gi) = & for i = 1...n, then
tr deg (Fo 0 Go) = &. (Received October 23, 1978.)

*763-12-11 DEBORAH TRIANTAPHYLLOU, University of California, Santa Cruz, CA 95064.
Invariants of Finite Groups Acting Non-Linearly on Rational Function Fields.

G denotes a finite group; F is a field; x and y are variables. We prove:

Theorem 1: Let G < Aut(F) , and let E(G,F) = {isomorphism classes of extensions
F(x)G/FG for some lifting G ¢y Aut(F(x))} . There is a natural bijection
of sets: E(G,F)!—)HI(G,PGLz(F)).

Theorem 2: Let G < Aut(F(x),F) (the automorphisms of F(x) which stabilize F). If

F is a Cl field, then F(x)G/FG is a pure (i.e. purely transcendental)

extension.

Let G < Aut(F(x),F) . If G has odd order, then F(x)G/FG is pure.

Theorem 4: Let G < Aut(F(x),F), and let H be a 2-Sylow subgroup of G. Then
F(x)%/F° is pure if and only if F(x)/F" is pure.

w

Theorem 3:

Theorem 5: Let Gea AutF(F(x,y) F(x)) . If F is algebraically closed, then
G .
F(x,y) /F is pure. Furthermore, one of the two generators of F(x,y)G/F
may be chosen to be a rational function in x . (Received October 24, 1978.)
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%763-12-12  Andrew M, Baily, University of Michigan, Dearborn, Michigan 48128. On the density of
discriminants of quartic fields.

For a group G let N4(X,G) denote the number of non-conjugate quartic fields over Q whose
normal closure has Galois group G and whose discriminant does not exceed X in absolute value.
The possible groups are the symmetric group 54, the alternating group A4, the dihedral group D4,
the cyclic group C4»> and the Kilein four group Vg We show a) X << N4(X,S4) << x3/210g4x

b) X% << Ny(X,Ay) << XToghk €)X << Nj(X,D,) << X d) Ny(X,Cq) ~ acK® e) Ny(X,V,) ~ aX%Tog
where a. and a, are constants. (Received October 25, 1978.)

2y

¥763-12-13 Stanley J. Gurak, University of San Diego, San Diego, California 92110
3 The Hasse norm principle in non-abelian extensions.

Recently several authors including myself have given criteria to determine when the Hasse norm
principle holds in an abelian extension of a number field., In this paper we continue this
investigation to find criteria for the Hasse norm principle to hold in non-abelian extensions.
Our methods are, for the most part, idelic and make extemsive use of the theories of the relative
genus and relative central class field. Primarily we study how the validity of the Hasse norm
principle in an arbitrary finite extension L/ is related to its validity in a subextension of

L/k. We apply some of these results to give criteria for the Hasse norm principle to hold in

% ]
non-normal extensions k( /a(, % m,(h)/k and in a given extension K/k of small degree
)‘; 2o 4)1/

(<6). (Received October 25, 1978.) (Author introduced by Roderic Deyo).

13 » Commutative Rings and Algebras
763-13-1 MATTHEW MILLER, University of Illinois, Urbana, IL 61801. Self-duality of rank 2

reflexive modules.
Let R be a regular local ring and I an ideal of height 2. We show that Hom(-, R) induces
an involution * on Ext(I,R) , which is actually multiplication by -1 if I is8 unmixed and
2-generated at its associated primes. It follows that for every finitely generated rank 2
reflexive module M there is a skew symmetric self-duality isomorphism ¢ : M > M* . This
isomorphism can be used to give an upper bound for k , where M 1is a k-th gyzygy, The
isomorphism ¢ is induced by an application of * to a short exact sequence R->M~+1
in which I has the properties mentioned above. Indeed, we can show that under much weaker
conditions than regularity every finitely generated reflexive module M appears in an exact sequence
Rd + M+ P in which P is a height 2 analytically irreducible prime; this result should
be regarded as an analogue of Bourbaki's theorem. (Received October 16, 1978.)

763-13-2 J. H. Kim, Bast Carolina University, Greenville, North Carolina 27834. R-Automorphisms
of R[t][[xl, cees X110 Preliminary report.

let R be a commutative ring with identity and R[t][[Xl, ey Xn]] the formal power series ring in
n indeterminates X, ..., X, over R[t] where R[t] is the polynomial ring in an indeterminate t
over R.

In this paper we consider R-automorphism of ¢ of R[t]I[ [X, -0 Xn]] such that ¢(t) is not
necessarily in R[t]. If g(t) e R[t], 'ni(g(t)) will denote the coefficient of t= in g(t).
Theorem. Let a = % o, B, = 02? B.(l)
—_— j=0 Al 1 =03

R[t][[xl, cees Xn]] over R[t]. Then there exists an R-automorphism ¢ of R[t][[Xl, vees Xn]]

y e ,B.—.Ze,o BJ(n) be homogeneous decompositions of elements of
n J=0 -

such that ¢(t) = o and ¢(Xi) = Bi for each i, if and only if the following conditions are satis-
fied

(1) (Bél), v Bén)) is a nilpotent ideal of R[t].
(i1) R[t]B}_l) o+ R[t]B:En) = RIE]X; + ... + RIEIX .
(iii) W(OLO) € R[a][[BI, vees Bn]] such that wl(ao) is a unit of R and Tl’i(OLO), for i > 2, is
nilpotent. (Received October 20, 1978.)
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763-13-3 NICHOLAS S. FORD, The Pennsylvania State University, The Fayette Campus, Uniontown, Pa.
15401. Inertial Subalgebras of Algebras Possessing Finite Automorphism Groups.

Let R be a commutative ring with identity, and let A be a R-algebra of finite type with Jacobson
radical N and center C. A R-inertial subalgebra of A is a R-separable subalgebra B with the
property that B + N = A. Suppose A is separable over C, and that A possesses a finite group G
of R-automorphisms whose restriction to C is faithful with fixed ring R. We find necessary and
sufficient conditions for the existence of a R-inertial subalgebra of A, when R is an inertial
subalgebra of C. In particular:

Theorem If the order of G is an unit in R and Jy = G, where Jy = {g'g(x)_xeN, xeA}, then
AY is a R-inertial subalgebra of A and, moreover, A=z A 'R C.

Using this result we extend a number of results by Ingraham in the commutative case to a non-
commutative setting. (Received October 23, 1978.

763-13-4 Nick Vaughan, North Texas State University, Denton, Texas 76203. An Inte-
gral domain with an almost division algorithm. Preliminary report.

Let F be a field, x an indeterminate, and D = {f(x) GF[x]l x coefficient of f(x) is
zero}. Theorem 1. If £(x)€D and 0 #g(x)€D, then f£(x)=q(x) g(x)+r(x), with q(x),
r(x)€D and r(x)=0, or deg r(x) < deg g(x) or degr(x) = 1+ degg(x) . Theorem 2. If
N is an ideal of D, then W is generated by one or two elements. If{ we take

D= {£f(x)€ F[x]|the coefficients of x,xz,...,xt are zero for some positive integer
t}, then every ideal of D is generated by less than or equal t elements. Moreover,

there is again an almost division algorithm. (Received October 23, 1978.)

763-13-5 GARY A. HARRIS, Texas Tech University, Lubbock, Texas T9409. A Non Constant Rank
Implicit Function Theorem. Preliminary report.

The following question is answered. Let ¢l,¢2,...,¢n be convergent power series and suppose the
the generic rank of (¢1,¢2,...,¢n) is r < n. (The pointwise rank is NOT assumed to be constant.)
Do there exist convergent power series Gl G2, "’Gn-r
¢r +5 = Gi(¢l,...,¢>r)? In other words, when do there exist n-r independent, non-singular analytic
relations among the ¢;,d,5--5¢ 7 (Received October 23, 1978.)

so that for each j = 1,2,...,n-r

*763-13-6  LUCY I. DECH&IE. Fitchburg State College, Fitchburg, Massachusetts 01420, Adjacent
extensions of rings. Preliminary report.

By a ring we mean a commutative ring with identity. A ring A is an adjacent extension of a ring R

(R € A (adjac)) in case RG A and whenever S is any ring such that RC S € A, then S=A, If R is a
quasi-local ring, RG A (adjac), and A has exactly two maximal ideals, then A is a 2-adjacent exten-
sion of R, We show how to construct an adjacent extension of an arbitrary ring and we discuss some
equivalences of adjacent and 2-adjacent extensions. We also characterize the Catenary Chain Conjec-

ture in terms of properties of 2-adjacent extensions. (Received October 23, 1978.)

*763-13-7 DENNIS R. ESTES, University of Southern California, Los Angeles, California 90007.
Determinants of Galois Automorphisms of Maximal Commutative Rings of 2 X 2 Matrices

The determinants of solutions X of any of the 2x2 matrix equations: (1) XAX 1 t, t denoting
transpose; (2) A = XY, X,Y symmetric; (3) X = AB-BA; and (4) xaxl = A*, the matrix of cofactors of
A transposed, are characterized over a commutative ring R, via galois cohomology and a generalized
Latimer-MacDuffee correspondence between similarity classes and elements in the Picard group
Pic(R[A]), as the negative of norms from the quadratic extension R[A] whenever certain elements

in Pic(R[A]) are trivial. Specializations at R = Z, the ring of rational integers, appear in
several a;'ticles by 0. Taussky. (Received October 23, 1978.) (Author introduced by Professor

G. Passty).
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763-13-8 DAVID J. JOHN*, Valdosta State College, Valdosta, Georgia 31601. MARY F. NEFF, Emory Uni-
versity, Atlanta, Georgia 30322. The word problem is solvable in Ng. Preliminary report.

Let 7?0 be the variety of near-rings satisfying the extra identity Ox = 0, and let Ny represent the
free near ring in 720. Inductively, Ng can be constructed from a set of free generators as sums, pro-
ducts, and negatives of words. A set of reductions can be defined on the words of Np, and a length
function can be defined which i$ compatible with these reductions. Lemma 1 (Djamond): If w reduces
to wy and wp, then there exists a w3 and reductions so that wy and wp reduce to w3. Theorem 2: If Cy
is the set of all words which can reduce to w or be reduced from w, then there exists a unique word in
Cy of shortest length, {.e., the word problem is solvable in Ngo. If N(S) represents the "free" dis-
tributively generated near ring, we prove, Theorem 3: Ng is isomorphically embedded in N(S) and
Corollary 4: Ng is residually finite. (Received October 24, 1978.)

763-13-9 DENNIS R. ESTES and JACOB R. MATIJEVIC, University of Southern California, Los Angeles,
California 90007. Local-Global Criteria for Outer Product Rings.

n+l
Let R be a commutative ring with unitsR is said to be an OP-ring if for each u ¢ R
there exist Uy “2’ R Rm'l such that u = ulA UZA.. . Aun' Such rings are characterized

by the following:

Theorem: Let R be reduced Noetherian ring. Then R is an OP-ring iff (1) dimR;"m m/m2 <2

for each maximal ideal m of R and (2) if P is a projective module of constant rank n such that
A" p &R then P is a free module.

As a consequence of the proof of the above theorem results can be obtained concerning the
number of generators of ideals in rings with properties (1) and 2). (Received October 2’4, 1978.)

%763-13-10 WILLIAM D. WEAKLEY, Northwestern University, Evanston, I11inois 60201. A structure
theory for modules satisfying chain conditions over commutative rings, Preliminary report.

Fix a ring R and say that a simple R-module is 0O-dcc-simple. Assume that B-dcc-simplicity of
R-modules has been defined for all ordinals 8 < a. An R-module N is said to be of dcc-dimension 8
iff there is a finite series of R-modules D = NeNE.. =N = N such that for each j, 1<j<k, Nj/Nj_]
is sj-simple and sup {Bj} = 8. We define an R-module M to be a-dcc-simple iff for each proper sub-
module N of M there is an ordinal BN’ BN <o, such that N is of dcc-dimension By but M does not have
such a series. (For convenience the zero module is said to be -1-dcc-simple.)

Replacing "proper submodule" with "proper quotient" in the above gives the dual definitions of
g-acc-dimension and a-acc-simplicity. We have: Lemma Let R any ring, M a left R-module. TFCAE:

1) M has the dcc (resp. acc) on left submodules; 2) For some ordinal B, M is of dcc-dimension 8
(resp. acc-dimension B). Some Jordan-Holder properties of the series decomposition are shown. Iden-
tifying finite ordinals with positive integers and using the Matlis duality, we have Theorem: Let R
a commutative Noetherian ring, M an n-dcc-simple R-module. Then EndR (M) is a commutative local
complete Noetherian domain of Krull dimension n. (Received October 24, 1978.)

763-13-11 Stuart S. Wang, Oakland University, Rochester, Michigan 48063.
Extension of derivations. Preliminary report.

Let k be a commutative ring with identity. Let A ¢ B be either (1) two poly-
nomial rings over k, A = k[Yl,...,Yn] CcB = k[Xl,...,xn], or (2) two formal power
series rings over k, A = k[[Yl,...,Yn]] CB= k[[Xl,...,xn]], or (3) one poly-

nomial ring over k and one formal power series ring over k, A = k[Xl,...,Xn] c
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k[[xl,.. "Xn”' Then any k-derivation of A into itself can be uniquely extended

BY
to B if and only if ( ) EGL (B). In case (1), where k[Yl""'Yn] <
J

k[xl, ...,Xn] , an interpretation of the more relaxed condition that

8y, Y,
(55 J) €GL_ (k[[Xy,...,X 1]) but (a—x—;) £GL (k[Xy,...,X 1) is also given. (Received

October 24, 1978.)

763-13-12  Roderic C. Deyo, University of California, San Diego, California 92093. Universal trace
classes. Preliminary report.

Let R be a unital ring and =R the endomorphism category of finitely generated R-modules. Then along
the Tines of Stallings, we define a trace modute T(R) and--a morphism T: ER—T(R), which is-univer-
sal for all maps of trace type. Theorem 1 If R is regular, then T(R) £ R. Theorem 2 If R is artin-
ian, then T(R) = R/J, where J is the Jacobson radical. A localization sequence o—;_g;f‘f:/\""’r(‘\\
R =0, where R' is the integral closure , is given for R a commutative noetherian domain. This
is used to show that T(R)  R' for dim R = 1, with char R = 0. Usi