


THE CALENDAR BELOW lists all of the meetings which have been approved by the Council up to the date this issue of the Nati
was sent to press. The summer and annual meetings are joint meetings of the Mathematical Association of America and the Ames.
ican Mathematical Society. The meeting dates which fall rather far in the future are subject to change; this is particularly trye of
meetings to which no numbers have yet been assigned.

ABSTRACTS SHOULD BE SUBMITTED ON SPECIAL FORMS which are available in most departments of mathematics: forms
can also be obtained by writing to the headquarters of the Society. Abstracts to be presented at the meeting in Person must be re.
ceived at the headguarters of the Society in Providence, Rhode Island, on or before the deadline for the meeting,

CALENDAR OF MEETINGS —

MEETING DEADLINE for ABSTRACTS *
NUMBER DATE PLACE and NEWS ITEMS
747 August 14-18, 1977 Seattle, Washington JUNE 7
(81st Summer Meeting)
748 October 22, 1977 Wellesley, Massachusetts AUGUST 30
749 October 29, 1977 West Lafayette, Indiana AUGUST 30
750 November 11-12, 1977 Memphis, Tennessee SEPTEMBER 20
751 November 11-12, 1977 San Luis Obispo, California SEPTEMBER 20
752 January 4-8, 1978 Atlanta, Georgia OCTOBER 18
(84th Annual Meeting)
March 18-23, 1978 Columbus, Ohio
April 7-8, 1978 Houston, Texas
April 14-15, 1978 San Francisco, California
August 8-12, 1978 Providence, Rhode Island
(82nd Summer Meeting)
January 11-15, 1979 Milwaukee, Wisconsin
(85th Annual Meeting)
April 6-8, 1979 Honolulu, Hawaii
August 21-25, 1979 Blacksburg, Virginia
(83rd Summer Meceting)
January 3-7, 1980 San Antonio, Texas
(86th Annual Meeting)
January 8-12, 1981 San Francisco, California
(37th Annual Meeting)
August 1977 issue: MAY 31
October 1977 issue: AUGUST 23

*Deadline for abstracts NOT presented at a meeting (by title) }

November 1977 issue: SEPTEMBER 13

OTHER EVENTS

July 11-August 5, 1977 Summer Research Institute on Automorphic Forms,
Representations, and L-Functions

Oregon State University, Corvallis, Oregon

August 12-13, 1977 Fundamentals of Applied Combinatorics (AMS Short Course)

University of Washington, Seattle, Washington

February 1978 Symposium on Some Mathematical Questions in Biology

Washington, D. C. OCTOBER 18

August 15-23, 1978 International Congress of Mathematicians

Helsinki, Finland
- omo
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PRELIMINARY ANNOUNCEMENTS OF MEETINGS

81sT University of Washington
SUMMER | Seattle, Washington
MEETING | August 15—18, 1977

The eighty-first summer meeting of the
American Mathematical Society will be held at the
University of Washington, Seattle, Washington,
from Monday, August 15, through Thursday, Au-
gust 18, All sessions of the meeting will take
place on the campus of the university,

A set of Colloquium Lectures, consisting of
four one-hour talks, will be presented by HER-
BERT FEDERER of Brown University in Meany
Hall, The title of the series is "Geometric mea-
sure theory,' The first lecture will be given at
1:00 p. m, on Monday; the second lecture will be
given at 11:00 a.m. on Tuesday; the third and
fourth lectures will be given at 1:00 p, m, on
Wednesday and Thursday.

By invitation of the Society's Program Com-
mittee, there will be five invited one-hour ad-
dresses. JAMES W, CANNON of the University of
Wisconsin, Madison, will lecture at 9:45 a.m, on
Thursday; the title of his address is "What is a
topological manifold ? (the characterization prob-
lem)," JAMES M. GREENBERG of the State Uni-
versity of New York at Buffalo will lecture at 8:30
a.m,, Tuesday, on '"Pattern formation and peri-
odic structures in systems modeled by reaction-
diffusion equations," WILLIAM B, JOHNSON of
Hebrew University, Jerusalem, and Ohio State
University, Columbus, is scheduled to speak at
9:45 a, m, on Tuesday. He will lecture on "Sym-
metric structures in Banach spaces." KENNETH
A, RIBET of Princeton University is giving an ad-
dress at 8:30 a. m, on Thursday; thc title is ""In-
terplay between classical modular forms and as-
sociated Galois representations,.'" SHING-TUNG
YAU of Stanford University will lecture at 11:00
a.,m,, Thursday, on "Some aspects of the theory
of elliptic equations in differential geometry. "

All hour lectures will be in Meany Hall,

There will be sessions for contributed ten-
minute papers on Monday afternoon, Wednesday
afternoon, and Thursday afternoon, If necessary,
sessions will also be scheduled Tuesday morning,
Wednesday morning, and Thursday morning, If
there is a demand, a late-paper session will be
scheduled on Thursday afternoon. Overhead pro-
jectors and screens will be provided; each room
will also contain a blackboard. Abstracts should
be prepared on the standard AMS form available
in most departments of mathematics and from the
AMS office in Providence, and should be sent to
the American Mathematical Society, P.O. Box
6248, Providence, Rhode Island 02940, so as to
arrive prior to the deadline of June 7, (Recall
that a typing charge of $7 is imposed on abstracts
that are not in camera-ready form.)

The Data Subcommittee of the Society's Com-~
mittee on Employment and Educational Policy
(CEEP) has scheduled an open meeting and panel dis -
cussionat 3:30 p. m, on Monday, August 15, in Meany
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Hall. The meeting will be devotedto data recently
collected by the committee, Lida K, Barrett anq
Wendell H. Fleming are members of the panel,

On Monday, Tuesday, and Wednesday, from
4:30 p.m, to 5:30 p.m, inWalker-Ames Room in
Kane Hall, members of the Committee on Employmey
and Educational Policy plan to be available for dis.
cussion and exchange of ideas with participants
who are concerned about problems of the labor mar-
ket for mathematicians, and related questions,

This meeting of the Society will be held in
conjunction with the anpual summer meetings of
the Mathematical Association of America (Au-
gust 14—16), the Institute of Mathematical Statis-
tics (August 15-18), and Pi Mu Epsilon, The Pacific
Northwest Section of the MAA will also meet in
conjunction with the Association and will hold its
Business Meeting at 4:30 p.m, on Tuesday,

The twenty-fifth series of the Association's
Earle Raymond Hedrick Lectures will be given
by JOSEPH B, KELLER of the Courant Institute
of Mathematical Sciences, New York University.
The title of his lecture series is ""Mathematical
aspects of athletics and of vision,” The Carl B,
Allendoerfer, Lester R. Ford, and George Polys
Awards will be presented at the Business Meetisg
of the Association at 10:00 a.m. on Monday, asd
the receipt of a bequest to the Association will be
announced,

The Association has scheduled a poster
session for noon on Tuesday in the first floor
foyer of Kane Hall. This session is for contribu
papers in the area of mathematics education at
the collegiate level. Each contributor is to pre-
pare a visual presentation which will be on dis-
play beginning at 9:00 a.m. on Monday, Additi "
information about the poster session and abstrac
forms for contributed papers are available uponme'
request from David P, Roselle, Secretary, Ma
matical Association of America, Virginia Poly~
technic Institute and State University, Blacksturé:
Virginia 24061, The deadline for completed ab-
stracts is July 10, 1977, The poster session lsion
an experiment, If response is not great, the 3esS
will be canceled; and, if response is great, it ¥
necessary to limit the number of displays.

There will be a dinner at 6:30 p.m. o8 or
Monday in the Ballroom of the University To:
Hotel for those who have been members of
Association for thirty years or more, The
will be followed by a short program with !
mond L, Wilder as emcee and MAA Pres
Henry L. Alder, Edwin F, Beckenbach,
L. Klee, and George Pblya as speakers. Atins
lar dinner was held at the August 1976 meec
in Toronto, and it proved to be a pleasant ©
casion to recall the services of the MAA
members and spouses and to inform them ¢
rent activities and future plans. The dipner



American Mathematical Society Short Course Series

Fundamentals of Applied Combinatorics
August 12—

i The American Mathematical Society will
! resent a one and one-half day course on Funda-
mentals of Applied Combinatorics on Friday and
Saturday, August 12 and 13, in Room 120 in Kane
Hall on the campus of the University of Wash-
ington, Seattle, ) .
The course is designed to provide substan-
tial introductions to three important areas of
application of combinatorial mathematics for
mathematicians whose specializations are in
other areas, It is intended to illustrate both the
variety of mathematically challenging questions
which can arise in connection with problems en-
countered in modern applications as well as
some of the new approaches now being taken for
treating those problems which are inherently
too difficult to solve. Although some mathemati-
cal maturity will be assumed on the part of the
participant, no prior specialized knowledge of
combinatorics, graph theory or coding theory
will be required,

The program is under the direction of
Ronald L, Graham of Bell Laboratories, Murray
Hill, New Jersey. The course was recommended

13, 1977

by the Society's Committee on Employment and
Educational Policy (CEEP), whose members are
Lida K. Barrett, David Blackwell, Wendell H.
Fleming (chairman), Hugo Rossi, Martha K.
Smith, and Robert J, Thompson.

There will be three lecturers, each of whom
will give two seventy-five minute lectures.
RONALD L, GRAHAM will speak on combinator-
ial scheduling theory; DANIEL J. KLEITMAN of
Massachusetts Institute of Technology will speak
on graphs and algorithms; and ROBERT J,
McELIECE of California Institute of Technology,
Jet Propulsion Laboratory will speak on coding
theory.

Summaries of these talks and accompany-
ing lists appeared on pages A-355 and A-356 of
the April issue of these cAotices) .

This course is open to all who wish to
participate upon payment of the registration fee,
This fee is reduced for students and unemployed
individuals. Please refer to the section entitled
MEETING PREREGISTRATION AND REGIS-
TRATION for details.

also an excellent opportunity for renewing friend-
ships, and it was rccommended by many who at-
tended that a second such dinner be scheduled.
Thirty-year members of the Association who have
reserved tickets for this dinner may purchase
'-ht?m at the registration desk, and should do so
prior to 5:00 p, m, on Sunday, Others who have
been MAA members for thirty years or more and
would like to attend this dinner will find tickets
o sale at the desk until 5:00 p. m. on Sunday.
Tickets for the dinner are $10 per person, and
SPouses are invited, The ticket price includes
sales tax and gratuity.
197?1& Institute of Mathematical Statistics' (IMS)
MAN Tild Lectures will be given by J. F. C.KING-
noun. e title of this lecture series will be an-
BRABBI?ELH tl‘le August issue of these cNotices).
ture a Y EFRON will present the IMS Rietz Lec~
fitlg o ‘1'1100 a.m. on Monday. Professor Efron's
Busing Anothe.r look at the jackknife." The IMS
00 Sns] Meeting will take place on Tuesday at
t“r:"\:illpllo Mu Epsilon J, Sutherland Frame Lec-
hivers; € presented by IVAN NIVEN of the

e tit ity Of'Oregon at 8:00 p. m. on Monday.
extr e of his lecture is "Techniques for solving

€mal problems' "
MWM? ‘é‘?fociation for Women in Mathematics
tiveg 1, L hold a panel discussion on "Alterna-
ademic employment for mathemati-

wil} Se:\te’]:SO P.m. on Monday. Lenore Blum
mthing OfaS moderator, There will be an open
5:00 p, 7 the AWM Executive Committee at

The Gt (he Same day.
Mathematc_)unml (?f the Conference Board of the
at 2,5 P ;I‘ial Sciences will meet on Wednesday

The Mathematicians Action Group will hold
an open meeting of its Steering Committec at
7:30 p.m, on Sunday, its Business Mceting at
3:15 p.m, on Monday, and a panel discussion
at 9:30 a, m, on Tuesday.

There will be a conlerence on Discrete
Optimization just prior to the mathematics mect-
ings, from August 8—12, at the University of Bri-
tish Columbia in Vancouver, Canada (145 miles
north of Seattle), The program will consist ol
survey lectures on the state of the art of integer
programming. Information about the program is
available from the dircctors: P. L. Hammer
(University of Waterloo), E. L. Johnson (IBM-
Yorktown Heights), and B. Korte (University of
Bonn). A preliminary list of spcakers includes
E. Balas, E. M, L, Beale, C. Berge, R. Burk-
ard, J. Edmonds, R, Graham, P, L. Hammer,
A. Hoffman, R, Jeroslow, E,Johnson, V. Klec,
B. Korte, J. Krarup, A, Land, G, Lawler, J.K,
Lenstra and A, Rinnooy Kan, L. Lovasz, M. Pad-
berg, J. Shapiro, K. Spielberg, and J. Tind.
Participation in this conference is open to mathe-
maticians and practitioners of operations research
interested in this area. Full texts of surveys will
be distributed to all participants in advance of the
meeting. The final form of these texts, including
discussions and comments by participants, will
be published. For further information, including
information about accommodations and registra-
tion fees, contact Brian Alspach, DOT7, Depart-
ment of Mathematics, Simon Fraser University,
Burnaby, B.C., Canada V5A 186,

SPECIAL SESSIONS

MIROSLAV BENDA and ANNE C, MOREL
of the University of Washington are organizing a
special session on Boolean algebras, algebraic




and metamathematical aspects. AFTON H, CAY-
FORD of the University of British Columbia is
organizing a special session on Banach spaces

of analytic functions. A tentative list of speakers
includes Frank Forelli, Theodore W, Gamelin,
John B, Garnett, Walter Rudin, Donald E, Sara-
son, and Stephen Scheinberg. COLIN W, CLARK
of the University of British Columbia will orga-
nize a special session on Mathematical models in
natural resource management, So far the speakers
are John R, Beddington, Colin W, Clark, Frank
H. Clarke, Paul H. Cootner, Glenn C. Loury,
Donald A, Ludwig, William J, Reed, David A,
Sanchez, Jon Schnute, William R. Smith, and
Frederic Y. M, Wan, MICHEAL N, DYER and
ALLAN J,. SIERADSKI of the University of Ore-
gon are organizing a special session on Algebraic

11:00 a. m, on Wednesday, August 17, The g
tary notes the following resolution of the Cou?m
"Each person who attends a Business Meet efl;
the Society shall be willing and able to ide:t‘il}yof
himself as a member of the Society, " fur
explanation, it is noted that "each persop who j
to vote at a meeting is thereby identifying hlmssu
as and claiming to be a member of the Americe
Mathematical Society." a

MEETING PREREGISTRATION
AND REGISTRATION

Participants who wish to preregister for the
meetings should complete the Meeting Preregistr.
tion Form on the last page of these Ay,
Please note that one may preregister for the
meetings until July 27, although the deadline for

topology; the list of speakers includes M. Ben-
dersky, Robert F. Brown, Roy R, Douglas, Ross
Geoghegan, David Handel, Alex Heller, Peter J,
Hilton, Cheong Seng Hoo, G, Kozlowski, George
E. Lang, Jr., Douglas C, Ravenal, Jack Segal,
Denis Sjerve, and Kalathoor Varadarajan, CARL
FAITH of Rutgers University is organizinga
special session on Module theory, BRANKO GRUN-
BAUM of the University of Washington is organiz-
ing a special session on Tilings, patterns and
symmetries. Among the speakers will be H. S,
MacDonald Coxeter, Branko Griinbaum, William
P. Hanf, R, B. Kershner, Dale W, Myers,
Raphael M. Robinson, Doris W, Schattschneider,
Sherman K, Stein, and Thomas W. Wieting,
HENRY L. LOEB of the University of Oregon is
organizing a special session on Approximation
theory; the tentative list of speakers includes
Richard B, Barrar, David L, Barrow, R, Creigh-
ton Buck, Hermann G, Burchard, Bruce L. Chal-
mers, Joel Davis, Gary A, Gislason, Allen A,
Goldstein, Seymour Haber, Karl Heinz Hoffman,
John M, Karon, John W, Lee, Lois E, Mansfield,
Larry Lee Schumaker, Ambikeshwar Sharma,
David A, Sprecher, Frank Stenger, Gerald D, Tay-
lor, Jerry Wolfe, and Daniel Wulbert, CALVIN T,
LONG of Washington State University will orga-
nize a special session on Combinatorial number
theory. The list of speakers includes George E.
Andrews, Paul T. Bateman, John D, Brillhart,
Richard T. Bumby, Leonard Carlitz, Solomon W,
Golomb, Ronald L. Graham, Verner E, Hoggatt,
Jr,., James H, Jordan, Derrick H, Lehmer,
Melvyn B, Nathanson, Harold G. Niederreiter,
Ivan Niven, Gordon Pall, John L. Selfridge, E, G.
Straus, and William A, Webb, A problem session
will be scheduled for Thursday afternoon,
EDGAR LEE STOUT of the University of Washing-
ton is organizing a special session on Several
complex variables; a tentative list of speakers
includes Herbert J, Alexander, John Erik For-
naess, James R. King, James A, Morrow, Alex-
ander J. Nagel, Hugo Rossi, Andrew J, Som-
mese and Wilhelm F, Stoll,

ROBERT T. MOORE of the University of
Washington is organizing an informal session on
Calculators and computers,

COUNCIL AND BUSINESS MEETING

The Council of the Society will meet at 5:00
p.m, on Monday, August 15, in the Condon Room
of the University Tower Hotel, The Business Meet-
ing of the Society will be held in Meany Hall at
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confirmed residence hall reservations through ty
Housing Bureau is July 10, Those who preregis-
ter will pay lower registration fees than thoge
who register at the meeting, as indicated in the
schedule below, Preregistrants will be able to
pick up their badges and programs when they ar-
rive at the meeting after 2:00 p. m, on Saturday,
August 13, at the Joint Mathematics Meetings
registration desk, Complete instructions on pro-
cedures for making hotel or residence hall re-
servations are given in the sections entitled
RESIDENCE HALL HOUSING and HOTELS,

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 registration fees
are required for the short course and the Joint
Meetings. These fees are as follows:

Fundamentals of Applied Combinatorics
Short Course

Preregis- At
tration  Meeting
Student or unemployed $ 3 $Zg
All other participants 18 T
One day fee for second day -
Joint Mathematics Meetings
At

Preregis-
tration  Meetio§
Members of AMS, MAA, or
IME, who are not mem-
bers of IMS
Members of IMS
Nonmember
Student or unemployed 2
MS members.

An extra $3 is being charged I {or-
to be assigned to IMS, to cover some Of ‘thad po
ganization's expenses beyond those requiré
the Joint Mathematics Meetings.

There will be no extra charge oxcep
of the families of registered partiClPantS’wish o
that all professional mathematicians W Otl
attend sessions must register independenty: .

fers to any P&,
The unemployed status re S otively Sf-e”s

pants who have voluntarily resigne
from their latest position, Students dade
to be only those currently working towar.on totalé
who do not receive an annual compensatl



_

The Society has a Committee on the Agenda for Business Meetings, The purpos.e ‘is to rpake

iness Meetings orderly and effective, The committee does not have legal or admunstra?we
Busines It is intended that the committee consider what may be called "‘quasi-political" motions.
p&:e;émmittee has several possible courses of action on a proposed motion, including but not re-

Committee on the Agenda for Business Meetings

stricted to .
(a) doing nothing; .
(b) conferring with supporters and opponents to arrive at a mutually accepted amended ver-

sion to be circulated in advance of the meeting; .
() recommending and planning a format for debate to suggest to a Business Meeting;
(d) recommending referral to a committee; ]
{e) recommending debate followed by referral to a committee,

There is no mechanism that requires automatic submission of a motion to the committee, However,
if 2 motion has not been submitted through the committee, it may be thought reasonable by a
;ausiness 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
Guido L, Weiss, with the secretary initially as chairman,

In order that a motion for the Business Meeting of August 17, 1977, receive the service to be
offered by the committee, it should be in the hands of the secretary by July 13, 1977,

Everett Pitcher, Sccretary

more than $7,000 from employment, fellowships,
and scholarships,

Fundamentals of Applied Combinatorics
Short Course Registration
Location: First Floor Foyer, Kane Hall

Checks for the preregistration fee(s) should be
mailed to arrive in Providence not later than
July 27, Participants should make their own
reservations directly with hotels in the area
(cf. section titled HOTELS), It is essential,
however, to submit the Meeting Preregistra-
tion Form on the last page of these NoticesD by
July 10 to obtain confirmed residence hall
accommodations,

Date and Time

Thursday, August 11
Friday, August 12
Saturday, August 13

Joint Mathematics Meetings Registration
Location: Basement Registration Area
Odegaard Undergraduate Library

4:30 p. m, - 7:30 p. m,
8:00 a, m, - 5:00 p. m,
noon - 2:00 p. m,

Date and Time
A fifty percent refund of preregistration fees

will be made for all cancellations received in
Providence prior to August 10, There will be no
refunds granted for cancellations received after
that date, or to persons who do not attend the
Meetings,

 Registration for the short course only will
begin on Thursday, August 11, in the first floor
loyer of Kane Hall Lecture notes and other short
tourse material will be distributed before the
first Session at the short course registration desk.

Saturday, August 13
Sunday, August 14
Monday, August 15
through
Wednesday, August 17
Thursday, August 18

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

8:30a, m, - 4:30 p. m,
8:30 2, m, ~ 1:30 p, m.

MATHEMATICAL SCIENCES
EMPLOYMENT REGISTER

hose individuals who do not preregister for the
$hort course are strongly urged to register and
pick up their material on Thursday evening so as
10 miss the start of the lecture on Friday
Morning,
ng Joint Meeting registration will commence
men?m"day, August 13, at 2:00 p, m, in the base-
art10~f the Odegaard Undergraduate Library,
e aglpants who are not attending the short course
mater,V‘Seq that no general meeting information
o 1:;1 Will be available prior to the opening of
Tiva) te(etmg_ registration on Saturday. Upon ar-
Dam: the University of Washington campus,
in es‘p?nts should proceed directly to the check-
theig 5 'D Haggett Hall in order to check into
meetinCCOmmocations before registering for t.he
% ona o>+ The hours the registration desks will
Pen are a5 follows:
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It is planned to operate an informal Employ-
ment Register at Seattle, No interviews will be
scheduled by the staff, Instead, facilities will be
provided for applicants and employers to display
resumes and job listings, Message boxes will be
set up for individuals to leave messages for one
another requesting interviews, Tables and chairs
will be provided in the room for interviews. Ap-
plicants and employers are reminded that regis-
tration for the Joint Mathematics Meetings is re-
quired for participation in the Employment Regis-
ter.

Employers are encouraged to attend the
meetings and participate, if possible, Applicants
should recognize that the Mathematical Sciences
Employment Register (MSER) cannot guarantee
that any employers will, in fact, attend the meet-
ing or participate in the Employment Register,



The AMS-MAA-SIAM Committee on Employment
Opportunities will, however, request employers
listing in the July and August 1977 issues of
Employment Information for Mathematicians to
signify in their listing their intention to partici-
pate in the Employment Register at the summer
meeting.

Employers and applicants are referred to
the announcement on page 228 of this issue
regarding the 1977 Summer List of Appli-
cants, Applicants who plan to participate in the

Seattle Employment Register are urged to consi-

der listing themselves in the 1977 Summer List of

Applicants, which will be sold at cost not only to
employers interviewing in Seattle, but to all in-

terested employers upon request. Please note that

applicants' forms must be received in the Provi-
dence office by June 30 in order to be included in

the 1977 Summer List of Applicants,
EXHIBITS AND BOOK SALE

The book and educational media exhibits
will be displayed in the Basement Registration
Area of the Odegaard Undergraduate Library at

the following times: Sunday, August 14, 1:00 p.m,

to 5:00 p.m, ; and Monday and Tuesday, August
15-16, 8:30 a.m. to 4:30 p.m. All participants
are encouraged to visit the exhibits some time
during the meeting., The AMS and at least one
other publisher will be having book sales,

RESIDENCE HALL HOUSING

Participants desiring to obtain confirmed
reservations for residence hall accommodations

must preregister prior to the deadline of July 10,

Residence hall reservations will not require a

deposit in advance. Full payment for rooms at the

residence halls must be made at check-in time,
Requests for residence hall housing will be ac-
knowledged. Participants who fail to preregister
before July 10 may still be able to obtain resi-
dencc hall acconmodations by writing or calling
thc University of Washington Housing and Food
Services Conference Office, Lander Hall, 1201
N.E. Campus Parkway, University of Washing-
ton, Seattle, Washington 98195 (telephone 206-

543-7634) in order to determine whether residence

hall space is still available; however, the Mathe-

matics Meetings Housing Bureau cannot guarantee

that space will be available or that it will be pos-

sible to obtain confirmed reservations, No requests

for rooms will be honored after July 29. Please

use the preregistration and housing request form

CNolice) and re-

provided on the last page of these
turn it to the Housing Bureau, being as explicit
as possible in order that your residence hall as-
signment can be made correctly,

Three residence halls have been reserved
for the use of participants in the Joint Mathe-

matics Meetings and the Fundamentals of Applied
Combinatorics Short Course: Haggett Hall, Han-

see Hall, and McCarty Hall (see map on page

201). The residence halls are not air conditioned,

but it 1s seldom uncomfortably warm in Seattle

in August, All of these residence halls are with-

in a five minute walk of the HUB (Student Union
Building), and the central square on campus

where Meany and Kane Halls are located, as well
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as the Odegaard Undergraduate lerary Pa
cipants must go to the check-in desk at i‘la oy
Hall in order to determine their residence h:tt
assignment, and to obtain keys to the room 1
mail/message box, Payment in full for logd,
will be required at that time, The degk in Ha
gett Hall will be open during the following hOll;g-

Thursday, August 11 and

Friday, August 12 7:30 a,m. to 10:00 p,

Saturday, August 13 and

Sunday, August 14 7:30 a.m. to midnight

Monday, August 15 through
Thursday, August 18 7:30 a.m, to 10:00 p,m

Those participants arriving after the check-
in desk in Haggett Hall is closed will be asgisteq
by the night watch personnel, Signs will be posted
near the telephones in Haggett Hall lobby giving
instructions on how to locate the watchman by
telephone. It will not be possible for participants
to occupy residence hall rooms before Thursday,
August 11, or after the night of Thursday, Au-
gust 18, All participants must be checked out of
their rooms no Jater than 10:00 a.m. on Friday,
August 19, If housing requests are received for
dates before August 11 or after August 18, they
will be honored for the period August 11-18 only.

The rates quoted below include the maxi-
mum per night cost of the room, plus breakfast
which will be served at Haggett Hall August 14
through August 18, Those short course partici-
pants staying in a residence hall room on campus
the nights of Thursday, August 11, and Friday,
August 12 should refer to the chart of available
meal facilities included in the section titled FOOD
SERVICES.

Single Room
Double Room

$10/night
$ 8/night per person

Rooms occupied nights prior to August 13
will be charged at a slightly lower rate.

There will be no room charge for children
under nine years of age occupying a sleeping bag:
air mattress, or crib provided by the Par?nts’
but breakfast will be charged, except for mf?“ts-n
Children nine years of age or over are required
occupy a bed, and will be charged the samé rate
as an adult, Any child under nine years of age
occupying a bed will, of course, be Chal'ged_the
same rate as an adult. (Please see the sectioné
titled CHILD CARE and CRIB RENTAL on pagf q
203 of these cAbliza).) Participants accompani®
by small children should be aware that somé pich
hazards to them exist in the residence halls W!
are highrise structures designed for adult Plsl:.s
There are automatic elevators and open ral g
in the stairwells and on balconies, and it SO?JS
lounge areas there are portions of the ?vmdz
at floor level which may be open and withot
screens. ble

Most rooms contain two single beds (dou‘;lity
beds are not available), and there are €0 each
bathroom facilities on each floor. Becalfsea feW
bathroom will be used by only one s€X, me .
instances a participant may have to us€ @ rbut @
room on another floor or on the sameé OO housed'
the opposite wing from where he or she 18
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There are several large and comfortable public
lounges in each residence hall. Coin-metered
automatic washers are available (20¢); use of
automatic dryers is free, Participants are re-
quired to supply their own detergent and laundry
materials. There are several ironing boards in
each hall, and irons may be checked out at the
desk on the main floor,

Beds will be made up with linen and blankets
when participants arrive, Two bath towels will be
provided each guest and replaced every third day.
Wastebaskets will be emptied every third day;
otherwise, no further daily maid service will he
provided. Soap and plastic cups will be in each
room; toilet paper will be supplied in the bath-
rooms,

Light kitchen facilities are available on
some floors; participants are advised to bring
their own cooking utensils, Vending machines
dispensing soft drinks and snacks are also located
in convenient areas in each building, Consump-
tion of alcoholic beverages in one's room is per-
mitted, but is not allowed in public areas such as
hallways or lounges. No pets are allowed in the
residence halls,

There is a telcphone in each room which is
restricted to local use; however, there are pay
phones located on some floors,

HOTELS

Blocks of rooms have heen set aside for use
by participants at the University Tower Hotel and
the Sherwood Inn, Also listed below are other ho-
tels within walking distance of the campus. Rates
are subject to change without notice, and toa 5,4
pcreent sales tax, Participants should make their
own reservations early directly with these hotels,
and should identify themselves as participants in
either the Fundamentals of Applied Combinatorics
Short Course or the Joint Mathematics Meetings.
All addresses use zip code 98105,

The following codes apply: FP-Frce Parking;
SP-Swimming Pool; AC-Air Conditioned; TV-Tele-
vision; CL-Cocktail Lounge; RT-Restaurant, The
age limit for children under which there is no
charge (providing a cot is not required) is shown
in parentheses on the same line as the charge lor
an extra person in the room. In all cases "single”
refers to one person in onc 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. Participants will be advised of deposit re-
quirements by the hotels at time of confirmation.
The letter in parentheses following the name of
the hotel corresponds to the map on page 201,
and is followed by the average walking time from
the hotel to the registration area on campus,

UNIVERSITY TOWER HOTEL
4507 Brooklyn Avenue N, E,
Single $24; Double $26;
Extra person in room $4 (16 years)
Code: FP, TV, CL, RT
Telephone: 800-547-4262 or 206-634-2000
(Within Oregon, call collect 503-221-1611)
(The tenth floor is reserved for nonsmokers,
There is direct courtesy car service for regis-
tered guests to and from the downtown airport
terminal daily between 6:00 a.m. and 9:00 p, m.)

F)- 11 minutes)

Twin $30
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SHERWOOD INN  ((G)
400 N, E, 45th Street
Single  $20; Double  $25;
Extra person in room $4 (12 years)
Code: FP, SP, AC, TV, CL, RT
Telephone: 206-634-0100

UNIVERSITY MOTEL (@- 16 minutes)
4731 12th Avenue N.E,
Single $16.50

Extra person in room $3
Code: FP, TV, RT (across street)
Telephone: 206-522-4724

UNIVERSITY MOTOR INN ((K)- 16 minutes)

4140 Roosevelt Way N, E,

Single $16.50

Twin 19,50

Twin Double $21,50 (for two persons)

Extra person in room $2

Code: FP, SP, TV, CL (across street), RT
{coffee shop)

Telephone: 206-632-5055

UNIVERSITY TRAVELODGE (@- 19 minutes)
4725 25th Avenue N, E,

Single $16 Double $19 Twin
Extra person in room $3 (17 years)
Code: FP, SP, AC, TV, CL, RT (next door)
Telephone: 206-525-4612

CAMPING

There are several National Forest camp-
grounds about two hours' drive from Seattle, and
Saltwater State Park is 25 Kilometers south of
Scattle near Kent (space for 56 tents only), In ad-
dition, thcre are some private eampgrounds and
recreational vehicle facilities within a radius of
30 kilometers. Information concerning these
facilities will be available at the Local Informa-
tion section of the Joint Meetings registration
desk,

- 22 minutes)

$25

Double $18, 50

Double $18, 50

$21

FOOD SERVICES

The following food servicc facilities will“be
available on campus to participants in !:he App
Combinatorics Short Course and/or Joint Mathe-
matics Meetings:
Evergrcen in HUB
Saturday, August 13
Husky Den in HUB

Thursday and Friday
(August 11-12)

10:30 a.m,. to 2:30 p.1.

7:00 a, m, to 4:00 p.m.

Monday through Friday

. m,
(August 15-19) 7:00 2. m. to 4:00P-

Haggett Hall Cafeteria

Sunday through Thursday (Breakfast Onéya) o
(August 14-13) 7:00 a.m, to 9:008.

Odegaard Undergraduate Librgly_w
Thursday and Friday

(August 11-12) Lunch only
Monday through Friday
(August 15-19) Lunch only

There are many good restaurants 1B

bicd
"University District" bordering the camp“::m
are within walking distance, A list of thetsaﬁoﬂ
be supplied to participants in their regis T
packets at the meeting.



ENTERTAINMENT

AL 6:00 p.m. on Tuesday, August 16, an
an-style salmon barbecue will be served on
mdlaﬂmpus. Fresh Pacific Ocean King salmon
e c:e prepared in the ancient Makah manner
sil dar stakes over an open alderwood fire
wdcem addition to the salmon, dinner will in-
:lnuée tossed green salad with choice of dressings,
tato, vegetable, dessert, and beverage. The
cost per person, including tax, will be $8,75
for adults and $5 for children aged 12 and under,
Tickets may be purchased at the meeting until
430 p.m, ON Monday, August 15; however, to be
assured of a reservation, participants are urged
1o use the section of the/ preregistration form on
e A-408 of these cAoles) to reserve and pay
for their tickets in advance; these would bc picked
up at the Joint Meetings registration desk,

The barbeque will be followed at 8:00 p. m,
that same evening by a beer party in the Ballroom
of the Student Union Building (HUB). The estimated
cost is $3 per person. Tickets will be on sale at
the Local Information section of the Joint Meet-
ings registration desk.

ATHLETIC FACILITIES

The campus golf driving range and the game
room in the HUB (Student Union Building) will be
available to participants upon presentation of a
Joint Mathematics Meetings badge and payment
of nominal fees, Thc game room has facilities for
bowling, billiards, table tennis, etc. Robert R,
Phelps, University of Washington mathematics
faculty member, will lead a daily run/jog each
weekday starting at noon, This event will origi-
ngte at the entrance to Haggett Hall; pace and
distance will be adjusted to suit the participants,

BOOKSTORES

 The main branch of the University Bookstore
is located at 4326 University Way N, E,, one
block west of the campus., It is open from 8:45
4.m, to 5:30 p, m, , Monday through Saturday.
ad to 9:00 p.m, on Thursday. It carrices station-
€ry, clothing, cameras, records, gifts, etc.,
3 well as books, Scveral other bookstores arc
ofs&loca'?’d on University Way within two blocks
of th: En}vers}ty Bookstore, The campus branch
Study tmvt?rsny .Bookstorc is located in the HUDB
am 0t Union Building), and is open from 9:00
‘M 10 1:00 p.m, It carrics only paperback

S, plus stationery and sundries.

CHILD CARE

CEMerT:te Univcvrsity Methodist Temple day carce

or a | 1415 N, E, 43rd Strect may have space
mited number of three- to five-year olds,

3lloti§e[ lsx‘;UdenFs willing to babysit arc posted on

1 additio ard in the HUB (Student Union Building).

babySitti 1, information concerning commercial

t pa ng tlr.ms. will be included in the registra-
Cxets distributed at the meceting.,

CRIB RENTAL

for smaller children staying with
. {s) in the residence halls may be
\E, ($7(}m Aannex Rents, 12554 Lake City Way
A“I‘ora V\Veck), and irom Abbey Rentals, 4111
res €Mue N, Participants arc advised to
€rvations by mail with either of these

Cribs
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two firms in advance of the meeting in order to
be assured the crib will be avilable, Each firm
has requested that participants pick the crios up
at the storc, and return them when no longer
needed.

LIBRARIES

All mathematics books beyond calculus
level and all mathematical journals on the cam-
pus arc located in the Mathematics Research Li-
brary on the third floor of Padelford Hall. It is
open on weekdays only, from ¥:30 a, m, to 5:00
p.m, The main collections of books and journals
in other ficlds are in Suzallo Library (thc main
university library), and in the Odegaard Under-
graduatc Library. Suzallo is open trom 7:00
a,m, to 10:00 p.m,, Monday through Thursday;
7:00 a.m, to 5:00 p.m, on Friday; and from
noon to midnight on Sunday. Odegaard is open
from 7:30 a.m, to midnight Monday through
Thursday; until 10:00 p. m, on Friday and Satur-
day; and from noon to midnight on Sunday.

MEDICAL SERVICES

Around the clock emergency scrvice is
availablc at the University Hospital and many
other area hospitals, The King County Medical
Society can make relerrals Monday through Fri-
day, from 9:00 a,m, to 5:00 p, m. (telephonc
285-0221). Referrals to dentists can be obtained
by calling 624-4912 at any time, For tecmporary
emergency service call for an appointment at
543-5850.

The I1all Health Center on campus provides
one-~time emergency service only,

TRAVEL AND LOCAL INFORMATION

Seattle operates on Pacific daylight time
during the summer, Airlines offering regular ser-
vice to the Seattle-Tacoma Intcrnational Airport
arc Alaska, Air Canada, Branifl, Continental,
Eastern, Hughes Airwest, Northwest Orient, Pa-
cific Western, United, and Western, The airport
bus to downtown Seattle costs $3 and takes about
twenty minutes, Taxi fare {from downlown to the
university runs about $4 and the farce trom the
airport to the university is approximately $14,
There are a number of car rental agencies at the
airport, including Airwayv, Avis, Dudget, Hertz,
and National, If you plan to drive from the airport
to the university, follow the signs to northbound
-5, and then the following directions.

The main highways into Scattle are 1-90
from the cast and 1-5 from the north and south,
To reach the university from 1-90, follow the
signs from I-90 to northbound -5, When ap-
proaching Scattle on I-5 (from north or south).
exit at N, E, 45th Street and proceed approxi-
mately ten blocks cast to the main entrance of
the university at the corner of N. I3, 45th Street
and 17th Avenue N, E, Oncce on campus. parti-
cipants may wish to stop at the Visitors' Infor-
mation Center at 4014 University Way N, E,,
where visitors are provided with campus maps
and information brochures; directions to parking
arcas, university buildings and other locations;
and information about the community and the city.
Center hours are 8:00 a, m, to 5:00 p, m,, Mon-
day through Friday.

Two Amtrak trains arrive daily in Seattle



from the east and midwest; one from California
and one from Vancouver, Canada. The railroad
station is in downtown Seattle, approximately a
$4 cab ride from the University.

PARKING

Parking pe rmits will be required for parking

in all areas of the campus, with the exception of
a metered lot (Montlake lot, 25¢ out). Parking
fees are $1, 25 per day, $1.50 per week on cam-

pus; $2. 25 per week in a garage, For persons re-

siding in the dormitories, permits are issued at
check-in time when housing accommodations are

paid for. Others may obtain their permits at the

Parking Division Building, Monday through Fri-
day, from 8:00 a.m, to 5:00 p.m,

WEATHER
The normal daytime high is 23°C. Normal

nightime low is 12°C, Rainfall in August averages

only 2,74 cm (although the last two summers
have considerably exceeded this with 11.7 cm

in 1975). Humidity ranges from an early morning

high of 90% to an evening low below 50%. The

record high and low temperatures for August arc

370C and 7°C, respectively. Light sweaters and
jackets are advisable for evening wear,

MAIL AND TELEPHONE MESSAGES

All mail and telegrams for persons attendi

ng
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the meetings should be addressed to the
pant in care of Joint Mathematics Meetings De
partment of Mathematics (GN-50), Univers:ty .
Washington, Seattle, Washington 98195, Mai] of
and telegrams so addressed may be pickeq up at
the Joint Meetings registration desk locateq 'na
the basement registration area of the Odegaarg
Undergraduate Library,

A telephone message center will be locateq
in the same area to receive incoming callg for
registrants during the hours the desk is open, ¢of
section titled MEETING PREREGISTRATION
AND REGISTRATION, on a previous page, Meg.
sages will be written down, and the name of any
participant for whom a message has been re-
ceived will be posted until the message is picked
up at the message center. The telephone number
of the center will be published in the August
issue of these cAblices) .

Partiej.

LOCAL ARRANGEMENTS COMMITTEE

Kathleen Baxter, Ross A, Beaumont, Roy
Dubisch (chairman), Samuel L, Dunn, Thomas
W. Hungerford, J. Maurice Kingston, LloydJ,
Montzingo, Jr,, Norman G. Myer, Jr., David
P. Roselle (ex officio), Kenneth A, Ross (ex
officio), Friedrich W, Scholz, and Gordon L,
Walker (ex officio),



SUMMARY OF ACTIVITIES

e of this summary is to provide assistance to registrants in the selection of arrival and departure dates.
m, as outlined below, is based on information available at press time.

AMERICAN MATHEMATICAL SOCIETY SHORT COURSE SERIES

11

FUNDAMENTALS OF APPLIED COMBINATORICS

The purpOS

The progTa

THURSDAY’ August
- 7:30

430 p-m-

REGISTRATION (Short Course Only)

FRIDAY, August 12

800 a.m. - 5:00
6:00 a.m. -~ 10:15
10:45 a.m. - nhoon
200 p.m. = 315

345 p.m. - 5:00

p.m.

a.m.

p.m.

p.m.

REGISTRATION (Short Course Only)

Introductory remarks
Combinatorial scheduling theory I
Ronald L. Graham

Combinatorial analysis of convolutional codes I
Robert J. McEliece

Fast but imperfect atgorithms i
Daniel J. Kleitman

Combinatorial scheduling theory II
Ronald L. Graham

SATURDAY, August

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

345 p.m. - 5:00

p.m.

p.m.

p.m.

REGISTRATION (Short Course Only)

Combinatorial analysis of convolutional codes II
Robert J. McEliece

Fast but imperfect algorithms Ii
Daniel J. Kleitman

AMS - MAA SUMMER MEETINGS

SATURDAY, August

American Mathematical Society Mathematical Association of America

9:00 a.m. - 4:00

p.m. Board of Governors Meeting
200 p.m. - 800 p.m. REGISTRATION
SUNDAY, August 14 AMS Other Organizations
800 a.m. - 5:00 p.m. REGISTRATION
%00 a.m. - 9:10 a.m. WELCOME ADDRESS
John Hogness, President
University of Washington
%10 a.m, - 10:00 a.m. MAA - THE EARLE RAYMOND HEDRICK
LECTURES I: Mathematical aspects of
athletics and of vision: Athletics
Joseph B. Keller
10:
0:00 a.m. - 11:00 a.m. MAA - PANEL DISCUSSION: How to teach
mathematics
Jean J. Pederson (moderator}
What not to do (a demonstration)
Peter J. Hilton
What to do (some rules of thumb)
. George Polva
00
) Pem. = 500 p.m. EXHIBITS
:30 .

P.m. - 2.3 p.m. MAA - THE EARLE RAYMOND HEDRICK
LECTURES II: Mathematical aspects of
athletics and of vision: Color vision

Joseph B. Keller
2:30
Pom. - 3:20 p.m. MAA - SESSiON: The WAM program:
Women and mathematics
Jean J. Pedersen
%30 Eileen L. Poiani
TRm. - 4090 pom, MAA - INVITED ADDRESS

Mathematics and mathematicians in industry
Brockway McMillan
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SUMMARY OF ACTIVITIES

SUNDAY, August 14

American Mathematical Society

Other Orgm

7:00 p.m. -

7:00
7:10

7:30

8:00
8:15
8:25
8:40
8:52
9:03

7:00
7:30

p.m.

p.m.

p.m.

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

p.m.

p.m.

p.m.

- 10:00

9:25 p.m.

p.m.

- 10:30 p.m.

MAA - FILM PROGRAM

Unless noted otherwise, all filmg
are in color

Dot and the line

Curves of constant width
(with J. D. E. Konhauser)

Time for change—the calculys (a BBC

broadcast as part of the Open Univ
History of Mathematics) ereity's

Mathematics peep show
Similar triangles
Flatlands

The theorem of the mean
Newton's equal areas

Cycloidal curves or Tales from
the Wanklenberg Woods

MAA - Section Officers Meeting

Mathematicians Action Group
Steering Committee - Open Meeting

MONDAY, August 15

AMS

Other Organizations

8:30

8:30
8:30
8:30
9:00

10:00
11:00

11:00

1:00

a.m.

a.m.
a.m.
a.m.

a.m.

a.m.

a.m.

a.m.

noon

p.m.

afternoon

2:15

3:.00
3:15
3:30

p.-m.

p.m.
p.m.

p.m.

- 10:00 a.m.

- 4:30
- 4:30
- 4:30
- 9:50

- 10:50
- 11:50

- noon

- 1:00
- 2:00

- 5:30
- 5:00
- 4:30

p.m.
p.m.
p.m.
a.m.

a.m.

a,m.

p.-m.

p.m.

p.m.

p.m.
p.m.

p.-m.

Institute of Mathematical Statistics
INVITED PAPER SESSION

Representing densities of maximal invariants
in multivariate analysis

A survey of densities of maximal invarisnts
Robert Wijsman

Densities of maximal invariants under a
special group structure
Thomas Woteki

REGISTRATION

EXHIBITS

EMPLOYMENT REGISTER

COLLOQUIUM LECTURE I
Geometric measure theory
Herbert Federer

Sessions for Contributed Papers
Special Sessions

Committee on Employment

and Educational Policy

Open Meeting and Panel Discussion
Lida K. Barrett
Wendell H. Fleming
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MAA - THE EARLE RAYMOND HEDRICK
LECTURES IIl: Mathematical aspects of
athletics and vision: Binocular vision
and mach bands

Joseph B. Keller

MAA - Business Meeting

MAA - INVITED ADDRESS
On the Landau problem of bounds for
derivatives
isaac J. Schoenberg
IMS -~ RIETZ LECTURE
Title to be announced
Bradley Efron

Pi Mu Epsilon - Council Luncheon

IMS - WALD LECTURE I
Title to be announced
J.F.C. Kingman

IIME - Contributed Papers
MAG - Business Meeting



SUMMARY OF ACTIVITIES

American Mathematical Society

Other Organizations

JONDAY, August 15

430 pm- = 6:00 p-m-

400 pom. - 5:00 p.m.

5:00 p.m.
530 p.m. = 7:30 p.m.

600 p.m. = 7:00 p.m.
6:30 p.m.
7:00 p.m.
700 p.m. - 9:20 p.m.

7:00 p.m. - 7:34 p.m.
.00 p.m.
715 p.m.
735 p.m.

825 p.m.
8:40 p.m. - 8:57 p.m.
8:40 p.m.
8:50 p.m.
9:00 p.m.
512 p.m.

30 p.m. -~ 9:30 p.m.

&0 p.m. - 9:00 p.m.

Council Meeting

IMS - INVITED PAPER SESSION
Advances in probability: 1977

Ergodic theory and randomness
Don Ornstein

Infinite particle systems and set
valued Markov processes
Ted Harris

Association for Women in Mathematics
Open Executive Committee Meeting

MAA Pacific Northwest Section
Informal Meeting

IME - Banquet

MAA - Banquet for 30 year members
IMS - Council Meeting

MAA - FILM PROGRAM

Unless noted otherwise, all films
are in color

Films of the Topology Films Project
Regular homotopies in the plane: Part [
Regular homotopies in the plane: Part II

The marriage theorem: Applications,
Part II (b & w)

Dihedral kaleidoscopes

(with H.S. M. Coxeter)

Films produced by Thomas F. Banchoff
and Charles Strauss

The hypercube—projections and slicing
(b & w)
Complex functions graphed in 4-space
(b & w)
Newton's method (MAA Calculus Film
Series)
Accidental nuclear war (produced by
David S. Gillman)

AWM - Panel Discussion
IME - J. Sutherland Frame Lecture

Techniques for solving extremal problems
Ivan Niven

TUESDAY, August 16

AMS

Other Organizations

800 a.m. - 9:00 a.

8

830 a,ip, - 11:00 a.m.

%0 am, - 430 p.m.
30 a.m. - 4:30 p.m.
®0am. - 43 p.m.
0 a.m, - 9:30 a.m.

IIME - Dutch Treat Breakfast

IMS - INVITED PAPER SESSION
Advances in statistics: 1977

Estimation and prediction for the
compound Poisson distribution
Herbert Robbins

On resolving the controversy in
statistical inference
Graham Wilkinson

Correlation and regression with
orientation data
Richard Johnson and Tom Wehrly

REGISTRATION

EXHIBITS

EMPLOYMENT REGISTER

INVITED ADDRESS

Pattern formation and periodic structures in
systems modeled by reaction-diffusion equations

James M. Greenberg
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SUMMARY OF ACTIVITIES

TUESDAY, August 16

American Mathematical Society

Other Orga L T———

nizations

9:30
9:45

11:00

1:30

1:30

1:30

2:30

2:30

2:45

2:45

3:00
3:30

3:30

4:30

5:00
6:00
8:00

a.m.

a.m.

a.m.

noon

p.m.

p.m.

p.m.

p.m.

p.m.

p.m.

p.-m.

p.m.

p.m.

p.m.
p.m.

p.m.

11:00
10:45

noon

1:30
2:20

3:20

4:45

1:45

5:30
4:20

5:30

6:00

a.m.

a.m.

p.m.

p.m.

p.m.

p.m.

p.m.

INVITED ADDRESS
Symmetric structures in Banach spaces
William B. Johnson

COLLOQUIUM LECTURE II
Geometric measure theory
Herbert Federer

SALMON

4—_-———_—-“—-

MAG - Panel Discussion

MAA -~ Poster Session

MAA - INVITED ADDRESS
Measure algebras and their uses
Dorothy Maharam Stone

MAA - INVITED ADDRESS
One step beyond: Some well-known
results we geldom see

Bill Leonard

IMS -~ WALD LECTURE II
Title to be announced
J. F.C. Kingman

MAA - INVITED ADDRESS
Some recent results on the geometry
of N~space

David G. Larman

MAA - INVITED ADDRESS
MAA-NCTM sourcebook of applications
of secondary mathematics

Donald W. Bushaw

[MS - INVITED PAPER SESSION
Categorical data analysis

Consistent estimates for models
of mental tests
Michael Levine

Data analysis for tables of counts
Persi-Diaconis

IMS - INVITED PAPER SESSION
Martingales and related topics

Application of martingales to
infinite interacting systems

Richard Holley
Representing n-dimensional martingales
as stochastic integrals of n-dimensional
Brownian motion

Itrel Monroe

On the Andersen-Jessen theorem
Joseph Horowitz

IIME - Contributed Papers

MAA - INVITED ADDRESS
A lost notebook of Ramanujan
George E. Andrews

MAA - INVITED ADDRESS
Creative gems from the classroom
Robert .J. Bitts

MAA - INVITED ADDRESS
The place of unsolved problems
in the classroom

Ben J. Jones

MAA Pacific Northwest Section
Business Meeting

IMS - Business Meeting
BARBECUE

BEER PARTY
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SUMMARY OF ACTIVITIES

JEDNESDAY , August 17

§:30 8. m-
§:30 a.m.
830 a.m.
10:00 a.m.
11:00 a.m.
1:00 p.m.

1:00 p.m.

afternoon

215 p.m.

2:15 p.m.

3:30 p.m.

3:30 p.m.

7:00 p.m.
8:00 p.m.

THURSDAY,

8:30 a.m.

8:30 a.m,

8:30 a.m,

%45 a.m,

American Mathematical Society

Other Organizations

- 10:00 a.m. IMS - Contributed Paper Sessions
- 4:30 p.m. REGISTRATION
- 4:30 p.m. EMPLOYMENT REGISTER
- 11:00 a.m. Prize Session
- noon Business Meeting
- 2:00 p.m. COLLOQUIUM LECTURE III
Geometric measure theory
Herbert Federer
- 2:00 p.m. IMS - SPECIAL INVITED PAPER
Title to be announced
William C. Davidon
Sessions for Contributed Papers
Special Sessions
- 3:15 p.m. IMS - WALD LECTURE III
Title to be announced
J.F.C. Kingman
- 6:00 p.m. Conference Board of the Mathematical
Sciences - Council Meeting
- 5:30 p.m. IMS - INVITED PAPER SESSION
Gaussian processes
Strong approximations of empirical pro-
cesses when parameters are estimated
M. D. Burke
How big are the increments of a Weiner
process?
M. Csorgo
Weak convergence and embeddings
J. Komtos
~ 5:30 p.m. IMS - INVITED PAPER SESSION
Recent advances in the analysis of
censored survival data
Using Gehan's test with unequal censoring
J. E. Hyde
Nonparametric Bayesian inference with
censored survival data
V. Susarla and J. Van Ryzin
Nearly robust estimation of survival
functions
J. 8. Williams and S. W. Lagokos
IMS - Council Meeting
- 10:15 p.m. CBMS - Council Meeting
August 18 AMS Other Organizations
- 9:30 a.m. | INVITED ADDRESS
[nterplay between classical modular forms
and associated Galois representations
Kenneth A. Ribet
- 10:30 a.m. IMS - INVITED PAPER SESSION
Methods in inference
Necessary analysis: Robustness
and resistance
B. Fick
Estimating equations
V. P. Godambe
Model factorization and form identification
D. Brenner and D.A.S. Fraser
- 1:30 p.m. REGISTRATION
= 10:45 a.m. | INVITED ADDRESS

What i= a topological manifold?
(The characterization problem)
James W. Cannon

209



SUMMARY OF ACTIVITIES

THURSDAY, August 18 American Mathematical Society Other Organlzatlons
»0:45 a.m. - 12:15 p.m. IMS - Contributed Paper Sesslons
11:00 a.m. - noon INVITED ADDRESS

Some aspects of the theory of elliptic
equations in differential geometry
Shing-Tung Yau
1:00 p.m, - 2:00 p.m. COLLOQUIUM LECTURE IV
Geometric measure theory
Herbert Federer

afternoon Sessions for Contributed Papers
Special Sessions

Kenneth A. Ross
Associate Secretary

Eugene, Oregon

ORGANIZERS AND TOPICS OF SPECIAL SESSIONS

Abstracts of contributed papers to be considered for possible inclusion in special sessions
should be submitted to the Providence office by the deadlines given below. The latest abstract form
has a section for indicating special sessions, Lacking this, be sure your abstract form is clearly
marked "For consideration for special session (title of special session)." Those papers not selected
for special sessions will automatically be considered for regular sessions unless the author gives
specific instructions to the contrary.

Deadline
Seattle, Washington, August 1977 May 24

Miroslav Benda and Anne C. Morel, Boolean algebras, algebraic and metamathematical aspects
Afton H. Cayford, Banach spaces of analytic functions

Colin W. Clark, Mathematical models in natural resource management

Michael N, Dyer and Allan J, Sieradski, Algebraic topology

Carl Faith, Module theory

Branko Grinbaum, Tilings, patterns and symmetries

Henry L. Loeb, Approximation theory

Calvin T, Long, Combinatorial number theory

Edgar Lee Stout, Several complex variables

West Lafayette, Indiana, October 1977 August 9

Georgia M. Benkart, Nonassociative algebras and their connections with physics

John D, Conway, Subnormal operators

Joseph B, Miles, Functions of one complex variable

Johannes C. C. Nitsche, Methods of the calculus of variations and partial differential equations
applied to geometrical or physical problems
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7497H
MEETING

Purdue University
West Lafayette, Indiana

October 29, 1977

The seven hundred forty-ninth meeting of
the American Mathematical Society will be held
at purdue University, West Lafayette, Indiana
on Saturday, October 29, 1977,

By invitation of the Committee to Select
Hour Speakers for Western Sectional Meetings,
there will be two invited one-hour addresses by
ALBERT BAE RNSTEIN II of Washington Univer-
sity and KAREN K, UHLENBECK of the Univer-
sity of Illinois at Chicago Circle, The titles of
the addresses will be announced in later issues
of these cNolices).

By invitation of the same committee there
will be four special sessions of selected twenty-
minute papers. The organizers and titles of these
special sessions follow. GEORGIA M. BENKART
of the University of Wisconsin is arranging a
gpecial session on Nonassociative algebras and
their connections with physics; JOHN B, CONWAY
of Indiana University is arranging a special ses-
sion on Subnormal operators; JOSEPH B. MILES
of the University of Illinois at Urbana-Champaign
is arranging a special session on Functions of
one complex variable; and JOHANNES C. C.
MITSCHE of the University of Minnesota is ar-

INVITED SPEAKERS

ranging a special session on Methods of the cal-
culus of variations and partial differential equa-
tions applied to geometrical or physical problems.
Most of these special sessions will be by invita-
tion, However, anyone contributing an abstract
for the meeting who feels that his or her paper
is particularly appropriate for one of these spe-
cial sessions should indicate this clearly on the
abstract and submit it by August 9 (three wecks
before the normal deadline for contributed pa-
pers), in order that it may be considered for in-
clusion,

There will be sessions of contributed ten-
minute papers. The abstract deadline is August
30.

Information on accommodations and travel
will be given in the August and October issues of
these cNotices).

On Friday, October 28, the day before the
meeting itself, Purdue University will sponsor
a conference on Homomorphisms of Polynomial
Rings,

Paul T. Bateman

Urbana, [linois Associate Secretary

AT AMS MEETINGS

Soc This section of these ¢Nolicas) lists regularly the individuals who have agrecd to address the
Clety at the times and places listed below. For some future meetings, the lists of speakers are

incomplete ,

Seattle, Washington, August 1977

James W, Cannon
James M. Greenberg
William B. Johnson

Kenneth A, Ribet
Shing-Tung Yau

West Lafayette, Indiana, October 1977

Albert Baernstein II
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NOMINATIONS FOR VICE-PRESIDENT OR
MEMBER-AT-LARGE

Two positions of vice-president of the Society and
member of the Council ex officio for a term of two years
are to be filled in the clection of October 1977. The
Councit has nominated four candidates for the two posi-
tions, namely

Julia B. Robinson

Hans F. Weinberger

John Wermer

[First candidate withdrew. E. P. |
Additional nominations by petition in the manner de-
scribed below are acceptable.

Five positions of member-at-large of the Council for

a term of threc years are to be filled in the same election.
The Council has nominated seven candidates for these
positions, namely

Joan S. Birman

James A. Donaldson

Richard M. Dudley

Clifford J. Earle, Jr.

Daniel Gorenstein

Ronald L. Graham

H. Blaine Lawson

Additional nominations by petition in the manner de-
scribed below are acceptable. The Council intends that
there shall be at least ten candidates for the five positions
and will bring the number up to ten if the number of
nominations by petition does not do so.

Names of these candidates are published to assist
thuse who may wish to make nominations by petition.

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

I. To be considered, petitions must be addressed to
Everett Pitcher, Secretary, Box 6248, Providence, Rhode
Island 02940, and must arrive by August 1, 1977.

2. The name of the candidate must be given as it
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appears in the Combined Membership List. 1f the name
does not appear in the list, as in the case of a new member
or by error, it must be as it appears in the mailing Hists,
for example on the mailing label of these Notices. If the
name does not identify the candidate uniquely, append the
member code. which may be obtained from the candidate’s
mailing label or the Providence office.

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

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

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

6. The signature may be in the style chosen by the
signer. However, the printed name and address will be
checked against the Combined Membership List and the
mailing lists. No attempt will be made to match variants
of names with the form of name in the CML. A name
not in the CML or on the mailing lists is not that of 8
member. (Example: The name Everett Pitcher is that of
a member. The name E. Pitcher appears not to be. Note
that the current mailing label of these Notices can be
peeled off and aftixed to the petition as a convenient way
of presenting the printed name correctly.) )

7. When a petition meeting these various require
ments appears, the Secretary will ask the candidatg wheth-
er he is willing to have his name on the baliot. His ?SSC"'
is the only other condition of placing it there. Pelltipf‘ﬁ
can facilitate the procedure by accompanying thelpgtlll(;:;
with a signed statement from the candidate 81V
consent.



NOMINATION PETITION FOR 1977 ELECTION

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

52 candidate for the position of*

of the American Mathematical Society for a term beginning January 1. 1978.

Name and Address
(Printed or typed, or Notices mailing label) Signature

S
LT —
Y “vice-president™ or “member-at-large of the Council™.
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THE NOMINATING COMMITTEE FOR 1978

The Council has approved the continuation of the
procedure of filling places on the Nominating Committee
by election. There will be four continuing members of the
Nominating Committee, namely

Hyman Bass
Irving Kaplansky
Seymour V. Parter
Jean E. Taylor

There will be four places filled by election in a preferential
ballot. The President has named six candidates for these
four places, namely

R. Creighton Buck

E. W. Cheney

Robert Gilmer

Calvin C. Moore

Cathleen S. Morawetz

Hugo Rossi
Nominations by petition, in the manner described below
will be accepted. Should the final number of candidates
be less than eight, the President will bring it up to eight.

The name of a candidate for member of the Nominat-
ing Committee may be placed on the ballot by a petition
that conforms to several rules and operational considera-
tions, as follows:

1. To be considered, petitions must be addressed to
Everett Pitcher, Secretary, Box 6248, Providence, Rhode
Island 02940, and must arrive by August 1,1977.

2. The name of the candidate must be given as it
appears in the Combined Membership List. Hf the name
does not appear in the list, as in the case of a new member
or by error, it must be as it appears in the mailing lists,
for example on the mailing label of these Notices. If the
name does not identify the candidate uniquely, append the
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member code, which may be obtained from the candidage
mailing label or the Providence office. o

3. The petition for a single candidate may consist of
several sheets each bearing the statement of the petition
including the name of the position, and signatures, The
name of the candidate must be exactly the same on 4l
sheets.

4. On the facing page is a sample form for petitions.
Copies may be obtained from the Secretary; howew,
petitioners may make and use photocopies or reasonabe
facsimiles.

5. A signature is valid when it is clearly that of the
member whose name and address is given in the left-hand
column. At least 100 valid signatures are required for a
petition to be considered further.

6. The signature may be in the style chosen by th
signer. However, the printed name and address will be
checked against the Combined Membership List and the
mailing lists. No attempt will be made to match varianis
of names with the form of name in the CML. A name
not in the CML or on the mailing lists is not that of a
member. (Example: The name Everett Pitcher is that of
a member. The name E. Pitcher appears not to be. Not
that the mailing label of these Notices can be pecled of
and affixed to be petition as a convenient way of present-
ing the printed name correctly.)

7. When a petition meeting these various requr:
ments appears, the Secretary will ask the candidate wheth-
er he is willing to have his name on the ballot. His assen
is the only other condition of placing it there. Petitioners
can facilitate the procedure by accompanying lhe.pgtltlor}s
with a signed statement from the candidate gving s
consent.



NOMINATION PETITION FOR 1977 ELECTION

{Nominating Committees of 1978—1979)

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

s a candidate for the position of Member of the Nominating Committee of the American Mathematical Socicty for
the years {978 and 1979.

Name and Address
(Printed or typed, or Notices mailing label) Signature
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NEW AMS PUBLICATIONS

CBMS REGIONAL CONFERENCE
SERIES IN MATHEMATICS

LECTURES ON SYMPLECTIC MANIFOLDS
by Alan Weinstein

Number 29

50 pages

List price $7.60; member price $5.70
ISBN 0-8218-1679-9; LC 77-3399
Publication date; 5 31 77

To order, please specify CBMS 29

The first six sections of these notes contain a de-
scription of some of the basic constructions and results
on symplectic manifolds and lagrangian submanifolds.
§7, on intersections of lagrangian submanifolds, is still
mostly internal to symplectic geometry, but it contains
some applications to mechanics and dynamical systems.
8§88, 9, and 10 are devoted to various aspects of tbe
quantization problem. In §10 there is a feedback of ideas
from quantization theory into symplectic geometry itself.

in addition to an introduction and references, the
following lectures are inciuded in these notes: Sympletic
manifolds and lagrangian submanifolds, examples; La-
grangian splittings, real and complex polarization, Kiihl-
cr manifolds; Reduction, the calculus of canonical
relations, intermediate polarizations; Hamiltonian sys-
tems and group actions on symplectic manifolds; Normal
forms; Lagrangian submanifolds and families of func-
tions; Intersection Theory of lagrangian submanifolds;
Quantization on cotangent bundles; Quantization and
polarizations; Quantizing lagrangian submanifolds and
subspaces, construction of the Maslov bundle,

AMERICAN MATHEMATICAL
SOCIETY TRANSLATIONS—SERIES 2

TWO PAPERS ON SPECIAL FUNCTIONS
by Ja. L. Geronimus and Gabor Szego

Volume 108

130 pages

List price $19.60; member price $14.70
ISBN 0-8218-3058-9; LC 76-30843
Publication date: 3 31 77

To order, please specify TRANS2 108

This volume contains two papers on special func-
tions. The first paper, by Gabor Ssego, titled “*Hankel
forms™, bas ten sections and a Bibliography. The section
titles are as follows.

1. A system of orthogonal functions
2. Certain quadratic forms

3. A theorem on (K)-forms

4. Application
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5. On Hankel forms

6. Auxiliary theorems from the theory of quadratic
forms

7. Continuation of the study of Hanke] forms

8. On certain polynomials

9. A connection with Stieltjes’ theory of contineg
fraction

10. On the denominators of the continued fractiong

The paper by Ja. L. Geronimus, titled *Orthogonal
polynomials”, contains the following sixteen chapters
and a Bibliography.

I. Preliminaries

II. Definition of orthogonal polynomials; principat
examples

{1i. General properties of orthogonal polynomials

IV. Jacobi polynomials

V. Laguerre and Hermite polynomials

VI. Zeros of orthogonal polynomials

VII. Inequalities

VIIl. Asymptotic
polynomials

IX. Expansion problems associated with the classi-
cal polynomials

X. Representation of positive functions

XI. Polynomials orthogonal on the unit circle

XI1. Asymptotic properties of genecral orthogonal
polynomials

X{il. Expansion problems associated with general
orthogonal polynomials

X1V, Interpolation

X V. Mechanical quadrature

X VL. Polynomials orthogonal on an arbitrary curve

properties of the classical

MEMOIRS OF THE AMERICAN
MATHEMATICAL SOCIETY

THE THEORY OF ULTRASPHERICAL MULTI-
PLIERS
by W. C. Connett and H. L. Schwartz

Number 183

92 pages

List price $7.20; member price $5.40
ISBN 0-8218-2183-0; LC 76-58958
Publication date: 4 1577

To order, please specify MEMO/183

analySiS have

Many multiplier theorems of Fourier
g t what wss ®

analogs for ultrasphericai expansions. Bu
single theorem in the Fourier setting becomes a7
family of theorems in this more general setung-
problem solved in this paper is that of OFEa"'ﬂngw
children of the Fourier theorems, and many ne¥ tica)
rems besides. into a coherent theory. The most cn

step in this organization is identifying a family ofB‘l P
spaces which include the sequences described 1M



multiplier theorems as special cases. Once this
found, the next step is to develop the methods
. rnolation necessary to show that this family forms
ommprspaces—in the sense that if two spaces in the
"‘?k ocl as multipliers on L?, then all spaces “be-
fnmll)’" athese two spaces act as multipliers on L”.
‘mrr.dcilher the family of Banach spaces nor the meth-
ods of interpolation mentioned above utilize factsA ab9ut
dtraspherical expansions or are restricted in application
1o ultraspherical expansions. . '
This material on interpolation and Banach spaces is
gathered together in the first part of the paper to make
these results accessible to those who would like to apply
them to other scttings. Next. the applications to ultra-
spherical expansions arc given, and finally applications to
other expansions ar¢ given.

ical
family s

PROCEEDINGS OF SYMPOSIA IN
PURE MATHEMATICS

PROBABILITY
Edited by J. L. Doob

Yolume 31

169 pages

List price $19.20. member price $14.40
ISBN 0-8218-1431-1; LC 77-2017
Publication date: 4 30 77

To order, please specify PSPUM 31
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In March 1976, a symposium on probability was
held at the University of Iliinois at Urbana-Champaign.
Following is the list of articles and authors included in
these Proceedings: Small random perturbations of
dyvnamical systems with refecting boundary by R. F.
Anderson and Steven Orey: Brownian motion and classi-
cal analysis by D. L. Burkholder; 4 Liapunov principle
Jor semimartingales by Hans Follmer: Applications of
dual processes to diffusion theory by R. Holley, D.
Stroock and D. Williams; A general theorem of repre-
sentation for martingales by Jean Jacod: Central limit
theorem and related questions in Banach space by Na-
resh C. Jain: A renewal theorem for random walk in a
random environment by Harry Kesten: On prediction
processes by Frank B. Knight: A4 derivation of the
Boltzmann equation from classical mechanics by Oscar
E. Lanford I1L; Random times and decomposition theo-
rems by P. Warwick Millar; Stochastic stability and
boundary problems by Mark A. Pinsky: Some sample
path properties of the asymmetric Cauchy processes by
William E. Pruitt and S. James Taylor, The Martin
boundary of a recurrent random walk has one or two
points by D. Revuz; The cofine topology revisited by
John Walsh; Poisson point process of Brownian excur-
sions and its applications to diffusion processes by Shin-
20 Watanabe: Some Q-Matrix problems by David
Williams.



1977-1974. The Mittag-LefMer lastitute. Sweden (24, p. 70)

January 2-December 17, 1977, Mathematisches Forschungs Institut
Oberwolfach (Weekly Conferences). Federal Republic of Germany
(23, p. 275: 24, p. 70)

March 21-November 24, European Mechanics Colloquia 1977 (24, p.

130)

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.

AN ANNOUNCEMENT will be published in these (Notices if it contains a call for papers, place. date, subject (when applicable),
and speakers; a second full announcemeni will be published only if there are changes or necessary additional information,
Once an announcement has appeared, the event will be briefly noted in ¢ach issue until it has been held and a reference wili
be given in pasentheses to the volume 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, speakers (or sometimes general statements on the program), deadline dates for abstracts or contributed papm'
and name of person to write for further information. Meetings held outside the North American area may carry slightly more
detailed information. Enformation 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 Mectings
Information Center of the American Mathematical Society.

DEADLINES are the same as the deadlines for abstracts. They appear on the inside front cover of each issue,

Conference.

development of the above material. Afternoon lectures and seminar
will be organized according to  interests expressed during the

Support: National Science Foundation and the Conference Board for

the Mathematical Sciences. [t is expected that funds from the

National Science Foundation will he available to support 25 to 30

participants.

Fall-Spring 1977-197%. NSF Chautauqua-Type Short Courses for College Information: Allan Silberger. Department of Mathematics, Cleveland
Teachers, Ficld Centers. State University. Cleveland, Ohio 441185
Sponsor: Amgrlcurl /\ssuciulf(m fnrrlhu Advancement of Scienee 3-10.  Symposium on Functional Analysis and  Applicatiess,
Support: National Scicnce Foundation. Mathematisches Institut der Universitit, Germany.
Program: Approximately {ifty short courses will be offered in the Speakers. (. Birkholf (Cambridge, Massachusetts); S. D. Chatterji
1977-78 academic year at ficdd centers throughout the U.S. The tLausanne): R. K. Getoor (San Diego); L. A. Harris (Lexington); G.
program is designed to enable college teachers to keep abreast of G. Lorents (Austin): W. A. Luxemburg (Pasadena); L. Nachbin (Rio
advances in i variety of fields of science. Participants meet in groups de Janciro): J. Neveu (Pans); W. Orlicz (Pozndn), A. Wilansky
of 25 for two-day sessions in the {all and in carly spring. During the {Bethlchem); J. Wright (Reading).

interim  participants are able to work individually or in teams on
problems or projects related to the courses.

Information. American Association for the Advancement of Science,
Office of Science Education Box A2, 1776 Massachusetts Avenuoe.
N.W.. Washington, D.C. 20036,

will be ample time for scientific discussions.

Morgenstelle 19, Germany.

Program: The conference will take place on the occasion of the S00b
anniversary of the foundation of the University of Tiibingen. There

Information: Mathematisches Institut der Universitét, 74 Tdbingen,

JUNE 28-29. New Zealand Statistical Associstion Ansusl Cosferesct.
3-30. Centro Internazionale Matematico Estivo 1977 Wellington, New Zealand. »
Sponsors:  Ministero  della Pubblica  Istruzione  and  Consiglio Information: Secretary., New Zealand Statistical Association, Box
Navzionale delle Richerche of Haly. 1731, Wellington, New Zealand.

Information: 1nformation on all three sessions may be obtained from
Antonio Moro, Sceretary C.1L.M E. Istituto Matematico *U. Dint’

Bristol, England.

24-30. Conference on Mathematics in Oceanography, University of

Viale Morgagni. 67 4 S01M. Firenze. Haly Sponsor: The Institute of Mathematics and its Applications, Esset,
FIRST SESSION - June 3-11 England. o
Title: Materials with Memory, Bressanone, ltaly. Program: This conference aims to survey some 'Of the ﬁdd; o
Lecturers: W. Alan Day, Hertford Coliege. Oxtford. England, G application of mathematics to oceanography which are baw
Fichera. Universita di Roma, Ttaly: F. S, Ruviin, Lehigh University . practical importance and of mathematical interest. Papers '.‘a" tion
Bethichem. Pennsylvania, invited from workers active in the study of surface waves. circuld’

SECOND SESSION - June 16-24
Title: Pscudo-Differential Operators with Applications, Bressanone,

ftaly

Lecturers: Gi. 1. bskin, The Hebrew Uiniversity . Jerosalem, Israck J
J. Kohn, Princeton Liniversity, Princeton. New Jersey: B Treves,

define the physical and practical context of each subject and

i . tion,
of the occans. tides and storm surges, internal wave :’f;P:g y
mixing and ditfusion, and other topics. Introductory lecty

gve 18

account of the present state of the art. There will be an emp

on problems still to be attacked.
Speakers: Waves: M. S, Longuet-Higgins,

FRS (Universiy o

Rutgers University, New Brunswick., New Jersey. Cambridge): M. 4. H. Fox (University of Cambridge): E- D.CC0

THIRD SESSION - Sune 22-30 (Institute of Oceanographic  Sciences): A. ‘C- 'Ne‘”Fll:a(mw);

Title: Algebraic Surfaces, Cortona. Haly. College, USA), R. W, Smith, GradiMA (UanerSll)|'1C_'l_y“e); Y

Lecturers: A. Beauville, Uiniversité de Paris, France: b Bombien. A. Jeffrey, FIMA (l,‘.m\cr‘suy of .Ncwcas'tle-“pod the Cil .,

Scuola Normale Superiore, Pisa. faly Peregrine, AFIMA (Ulniversity of Bristol). Tides an .

) ale Superiore. Fasa, Hal of Coastal Waters: M. S, Heaps (Institute of Oce Packben
5-10. Regional Conference on Classical Analysis and the Function Theon ). 1. Robinson (University of 50u1hampton)': B. A. el

of Solvmanifolds, Cleveland State University, Cleveland, Ohio. (Umversity of Surrey), J. M. Huthnance (U niversity © (Nl(iod

Principal Lecturer. Professor Louis Auslander. City University of Hydrodynamics in Marine  Technology: N. Hogbf'; Count

New York. Muritime Institute): D. V. Evans (University of 3"5102' . BO‘”

Program: Professor Auslander  will deliver ten dectures on the (CEGB, Muarchwood). Turbulence and Qiﬂ‘us!onﬁ I-‘Re,;dirg);s‘

following material: muitiplicity problem for solvmanifolds and ity (University of Liverpool): B. Johns (University © Currenis: A

relation to number theory as in the work of R. Tolimieri and J. Thorpe (Institute of Oceanographic Sciences). Oceinmamnli‘

Brezin; the work of Bresin-Richardson-Penney on the nature of the Gill (University of Cambridge). J. Crease (Institute 0

orthogonal projection  operator  onto  irreducible  subspaces  for Sciences). Fnstitute o

nilmanifolds: use of the Heisenberg manifold and H. Lewy operator Information: The Secretary and  Registrar, Th\i] rrior 54

to structure the theory of Ahelian varieties and Abclian function Mathematics and its Applications, Maitland House. a

fields. Also included will be necessary background material for the Southend-on-Sea, Essex SS1 2JY. kngland.
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JULY

Intecnational Symposium on the Applications of Computers

AUGUST

1-3. 8§ 1

jﬁ:::gmlti“ in the Mineral Industry. University of Queensland.

ansl ‘ alia
- barc. Quccnslund‘ Austraha.
an::o,,, The Australasian Institute of Mining and Metallurgy: the
onsors: !
it:tstralian Computer Society
1oformation: The Secretary. The Australian Institute of Mining and
Z{‘:;Ilurgy. PORB 310. Carlton South, Victoria. 3053, Australia.
‘9‘ Conference on Graph Theory and Related Topics. Cunada (24, p.
i)
411 LMS Durham Symposium on Applications of Sheaf Theory to Logic
-Aitfb" and Analysis. bEngland (23, p. 344)
j0-August 6. Summer Course on Complex Analysis, Cortona. ltaly.
lnjolmalion: Sceola Normale Supenore, Pisa, Ttaly.
1i-13, Third Nonlinear Programming Symposium, Wisconsin (24, p. 133})
11-15. Sixth British Combinatorial Conference, England (24. p. 72)

1116, First World Conference on Mathematics at the Service of Man.
Spain (23. p. 277 M)
18.20. Sammer Computer Simulation Conference. llinois (24, p. 187)

18-22. Regional Conference on Nonlinear Hydrodynamic Stability.
Rensselaer Polytechnic Institute. Troy, New York.
Support: NSF-CBMS support anticipated.
Principal Lecturer: ). Trevor Stuart.
Information: Ashwani Kapila, Department of Mathematicul Sciences.,
Rensselaer Polytechnic Institute, Troy, New York 121%1.

18-30. Ecole Internationale D' fté Dinformatique. Canada (24, p. 1¥7)

21-30. Durham Symposium on Multivariate Approximation. University of
Durham, England (24, p. 187}
Sporsers: The London Muthematical Society and the Luropean
Rescarch Office of the U S, Army.
Membership: To he limited to about 30, It may he possible to provide
modest financial help to participants in special need.
Information: D. C. Handscomh. Oxford University Computing
Laboratory, 19 Purks Road. Oxford OX1! IPL. England.

5-21. Twenty-third International Meeting of the Institute of Management
Sciemces, Athens. Greeee
Sgn{uor: Association of kuropean Operational Rescarch Societies
within IFORS (Euro)

Information: Arnold Ockene. 1.B.M. World Trade. White Plains.
New York 10601

B-28. Short Course on Two-Dimensiona Digital Signal Processing. Lake
George, New York.
Sporsor: Renssclacr Polytechnic Institute.
:’Df"'lnf: This intensive course will cover theory, practice, and
l:s-ldci:l‘mn; It will ’prn\‘ldc the participant with an appreciation of the
pmced“:“.MVOH‘UI 2-1) ngx}ul processing pmhlcm and why 1-D
the basjc-s -frul mzfdcquulc for ats solution; a v«mjkmg knowledge 0'.
dtlcrminit[’t‘ndl)llc:l, tools used o 2-D> dlgllul processing of
design tcc.hu s1gnals: a comprehensive survey of the Jatest 2-D hl!cr}
Mgues for both FIR and [IR filters: and an awareness of

cu 4 8 - :
I"]‘:"e“‘ applications of 2-1) Digital Signal Processing
formation:
Im_"""'on. John Woods. Course Director, Rensseiaer Polytechnic
, tute, Troy, New York 12141,
5. Symposium on Al

s gebraic and Geometric Topology. University of
gahf‘“"la» Santa Barbara. Cualifornia. poioR? ’
0gram: Lectures
A SPecial emphasiy
Maxifoids,
Professor R
”'fo’Malion;
arhara_ Cali
1529,
p. 13%;?“""“ on Affine Spaces and Polynomial Rings. lilinvis (24,

and seminars in algebraic and geometric topology.

on the area of generalized manifolds (homology
dccompm‘xlmn spaces, group actions, ete) to honor
dymond L. Wilder on the oceasion of his %0th birthduy
Kcnnclh C. Millett, University of California. Santa
fornia 93106 '

B.py,
BUSL 12 Worke .
iversiy, m“""‘«‘hﬂp and Conference in Algebraic Topology.

Canagy, Britsh  Columbia. Vancouser. British  Columbia.
ng, .
am: Spegke
anco“v“f akers will include: A, bold (Hedelberg), R, Douglas

'S“'Sh:ﬂ‘(P:;] Hilton (Cleveland and Scatile), J. Segal (Scattey and
talksg, Hadelphia). There will also be Invited and Contributed

Informy,:
Mation: .
Statisgiey o",' Algebraic

o Topology  Summer Meeting, Mathematics,
veoundlund.

Computer  Science. Memorial University  of
St John's, Newtoundland ATC 587, Canada

of Applied Statistics. Utah (24, p. 133)

1-5. International Symposium on Continuum Mechanics and Partial
Differential Equations. Brasil (23, p. 344; 24, p. 72)

1-6. Inter 1 Symp on Approxi Theory. Brasil (23. p.
277)
1-12. The 1977 European Summer Meeting of the Association for

Symbolic Logic. Poland (24, p. 72)

1-12. Geometric Topology Conference. University of Georgia, Athens,
Georgia.
Program: Vhere will he two invited addresses cach day. and seminars
will he organized in the areas of Group Actions, Foliations and
Dynamical Systems, Low Dimensional Topology. Shape Theory and
Infinite Dimensional Topology. and Structures on Manifolds. A
tentative hist of speakers includes Jim Cannon, Sylvain Cappell, Tom
Chapman, Boh Edwards, David Galewski, Wu-Chung Hsiang and Bill
Thurston.
Information: James C. Cantrell. Department  of
University of Georgia. Athens, Georgia 30602,

Mathematics.
1-13. International Advanced Study Institute on Nonlinear Fquations in
Physics and Mathematics. Turkey (24, p. 133)

4-6. ACM Symposium on Complexity Issues in Symbolic Computation.
Canada (24, p. 72)

7-13. Fighth International Conference on General Relativity and
Gravitation. Canada (23, p. X5)
K-11. Applications of Differential Equations and Probability Theory.

British Columbia. Canada.
Program: There will be twebve invited one-hour lectures during the
tfour days. Time and facilities for arranging informal discussions will
be availuhle. The dates and location are convenient to the summer
meeting of the American Mathematical Society and the annual
meeting of the Institute of Mathematical Statistics, hoth of which will
be beld in Scattie. Washington, during the week of August 14,
Information: §. G. Ghurye, Department of Mathematios. University
of Briush Columbia. Vancouver. B, €. V6T 1WS. Canada.

8-12. NSF CBMS Regional Conference in Mathematical Sciences.
University of Wisconsin, Madison, Wisconsin
Title: Representations of Finite Classical Groups
Principal Lecturer: George Lussug.
Program: The main theme of the lectures is to show how algebrae
geometry (especially étale cobomology of algebraie varieties can be
used to construct irreducible represeatations of tinite groups. The
lecturer will have to use some of the resuits of ¢tale cobomulogy
without proot. hut will trv to make them plausible by examples.
Support: 1t is expected that the conference will be funded by o grant
from the National Scicnee  Foundation.,  Financial support for
attendance for about 25 participants will will be available
Information: Fous Solomon, Department of Mathematics, Umiversity
of Wisconsin, Madison, Wisconsin 33706,

%-12. international Conference on Discrete Optimization. Canada (24, p
133y

§-20. Advanced Study Institute on Statistical Modeling and Sampling for
Ecological Abundance and Diversity with Applications. Pcnnsylvania
(23, p. 309)

13-17. Conference on Theoretical Computer Science. Canada (23, p. 409)

15-19. Seventh Conference on Stochastic Processes and their Applications.
The Netherlands (24, p. 1XX)

15-19. A Program of Instructionali Lectures
Computations. Maryland (24, p. 133)

on Applied Matrix

15-19. International Conference on Applied General Systems Research:
Recent Developments and Trends. New York (230 p. 309)

16-27. International Conference on ('ombinatorial Theory. Australia (23,
p. X3)

17-19. Second [nternational Symposium on the Operator Theory of
Networks and Systems. Tcxas (24, p 73

2223, Conference.

New Zealand Operational
Wellington, New Zealand
Information: B. Benseman, Operational Research Society Conference.
Apphied Mathematios Division, DSIR. Box 1335, Wellington, New
Zealund.

Research  Society

22-26. Tenth Furopean Meeting of Statisticians, Belgium (23, p. 3450 24,
p. 18%)
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26-28. Conf

28-31. Third National Conference of Australian Society for Oper
Research, Adelaide, South Australia.
Information: R. A. Stevens, P. O. Box 143, Rundie Street, Adelaide,
South Australia 5000.

29-September 1. Inter
Missouri (24, p. 73)

29-September 2. Forty-Eighth ANZAAS Congress, Section Eight
(Mathematical Scieaces), Melbourne, Victoria, Australia.
Information: ). K. Strachan, Department of Mathematics, University
of Melbourne, Parkville, Victoria 3052, Australia.

29-September 2. International Symposium on the Theory of Sets,
F, Aot M

F of h i Yugoslavia (24, p. 73)
29-September 2. Third International Symposium on Topology and its
Applications, Yugoslavia (24, p. 73)

SEPTEMBER

5-10. Eighth IFIP Conference on Optimization Techniques, Federal
Republic of Germany (23, p. 345)

5-17. NATO Advanced Study Institute on Representations of Lie Groups
and Harmonic Analysis, Belgium (23, p. 345)

6-9. COMPCON 77~Fifteenth IEEE Computer Society International
Conference, Washington, D. C. (24, p. 188)

6-16. LMS Durham Sympesi on g and Combi ial
Techniques in Group Theory, England (23, p. 345)

7-9. Journees“Analyse des Donnees et Informatique”, Rocquencourt,
France.
Information: IRIA, Sec. Coll, Service Relations Exterieures,
Domaine de Voluceau-Rocquencourt, B.P.5, F-78150 Le Chesnay,
France.

I Conf

bematical Modeling,

11-21. International Conference on Operator Algebras, Ideals and their
Applications in Theoretical Physics. Karl Marx University, Leipzig,
German Democratic Republic.

Sp s: IMU. Academy of Science of the GDR, Karl Marx
University, Leipzig: Friedrich Schiller University, Jena.
Information: Department of Mathematics, Karl Marx University,
Leipzig, German Democratic Republic.

12-15. Numerical Analysis of Dynamic Interaction of Structures with
Fluids. Swansca, Great Britain.
Information: O. C. Zienkiewicz, Civil Engineering Department,
University College of Swansea, Swansea, Great Britain.

18-21. Applications of Numerical Software: Needs and Availability,
Brighton, England.
Information: Secretary and Registrar, Institute of Mathematics and
its Applications, Maitland House, Warrior Square, Southend-on-Sea,
Essex SSI 2JY, United Kingdom.

19-22. Confi e on Applicati of N
Availability, University of Sussex, England.
Sponsor: The Institute of Mathematics and its Applications, Esscx.
England.

Program: The main objective of this meeting is to encourage
constructive criticism of the available numerical software from its
principal users in industry, government departments and the
universities. As far as possible. lectures have been paired so as to give
first an exposition of the availahle software in a specific area followed
by a discussion of the requirements of the relevant users.
Speakers: C. F. Banfield (Rothamsted Experimental Station); E. M.
L. Beale, FIMA (SCICON Limited); T. Chambers {CEGB.
Leatherhead): A. R. Curtis, FIMA (AERE. Harwell); L. M. Delves,
FIMA (University of Liverpool); B. Ford AFIMA (NAG, Oxford);
S. ). Hague (NAG, Oxford); J. G. Hayes, FIMA (NPL, Teddington);
S. E. Hersom (Hatfield Polytechnic), A. K. Mallin-Jones (ICI
Limited). R. Mclntyre, AFIMA (Rolls-Royce Limited); J. K. Reid.
AFIMA (AERE, Harwell), H. H. Robertson, FIMA (ICI] Limited);
H. H. Rosenhrock. FRS (UMIST); G. J. S. Ross {Rothamsted
Experimental Station); B. T. Smith (Argonne National Laboratory,
Hlinois); H. Stetter (Institut Numerische Mathematik. Technisch
Hochschule, Austria); J Walsh (University of Manchester); J. P.
Whelan, FIMA (Muliard Research Laboratories): J. H. Wilkinson,
FRS. FIMA (NPL. Teddington).

Guest Speaker: L. Fox, FIMA (Oxford University Computing
Laboratory).

Information:  The Secretary and Registrar, The Institute of
Mathematics and its Applications, Maitland House, Warrior Square,
Southend-on-Sea. Essex SS1 2JY, England.

19-22. US-Japan Seminar on Minimal Submanifolds. Including Geod:
Japan (24, p. 188)

19-23. Inter i Conf
Poland (24, p. 73)

| Software—Needs and

e on Fund als of C

P ion Theory.

on Distributed Computer Control §; Stemg
(24, p. 134) YHem, Engig

26-28. Symposium-Workshop on Moving Boundary Problen,
(24, p. 189)  Tenseme,

26-30. Ninth Congress of Austrian Mathematicians,

30-October 1. Fifth Annual Math and Stati:
24, p. 134)

Austria (4, p,
» Ohio

OCTOBER

5-7. Tenth Annual Workshop on Microprogr-mming,
189)

i3-15. S d Annual Confi e of the S Socl
University of Colorado, Bolder, Colorado. ety dA-h'
Call for Papers: Abstracts should be forwarded to the Secretaria of
the Semiotic Society of America at the address below. The absy
must be no longer than one page with margins of 1 1/2x 3/4 inches
Each abstract will be evaluated by the Program Committee on.'
“blind referee” basis.
Deadline for Abstracts: July 1, 1977,
Information: Semiotic Society Secretariat,
Bloomington, Indiana 47401.

New York o, .

P. O. Box 1214,

15. Annual Midwest Conference on Differential and Integral Equations,
lowa State University, Ames, lowa
Information: George Scifert or R. K. Miller, Department of
Mathematics, lowa State University, Ames, lowa 50010

I Q - Naonli ¥

17-19. Internati Symp on | lution Eguatieny,
Wisconsin (24, p. 134)
26-28. Third ERDA Statistical posi Pacific North

el
Laboratories, Richland, Washington.
Program: There will be oral presentations of two types of papen: 1)
Problems. These will be presentations of problems encountered by
statisticians, scientists, engineers, or other investigators who are
working on the nation's energy problems. The purpose is to present
problems for discussion by the symposium attendees. 2) Technical
papers. These will be presentations of statistical research resuhs
particularly relevant to the nation’s energy problems. Problem
selection will focus on the general applicability of research and the
inclusion of nontrivial application to real data.
Information: Wesley L. Nicholson, Energy Systems Department,
Battelle-Northwest, Battelle Boulevard, Richland, Washington 99352,

31-November 2. Eighteenth Annual Symp on Foundations o
Computer Science, Rhode Island (24, p. 134)

31-November 4. Conference or Bifurcation Theory and Applications ia
Scientific Disciplines, The Roosevelt Hotel, New York, New York.
Sponsor: The New York Academy of Sciences.
Program: This interdisciplinary meeting will make aVﬂillP'G.m
mathematicians, biologists, chemists, physicists and applied scientists
4 platform for the exchange of experience relating to the theory of
hifurcations and its applications. Participants will examine l-bG’“'le
played by nonlinearities in complex systems. Qualitative m‘lllY{ls of
nonlinear systems has pointed out the examples of bilurcation;
scientists with different backgrounds and interests will discuss theit
related experiences. The conference will sum up the present
state-of-the-art.
Chairmen: Okan Gurel. IBM Scientific Centers, New York; Otto E
Rossler, University of Tiibingen, West Germany.
Information: Conference Department, The New York Acadel
Sciences, 2 East 63rd Street. New York, New York 10021

my of

NOVEMBER
7-9. Joint National ORSA TIMS Meeting, Georgia (24, p- 134

DECEMBER
. . . L Wellingto™
5-8. Asian-South Pacific Regional Meeting in Astronomy,
New Zealand. .
ew catan oy, wdhl"on'

Information: B. M. Lewis, Director. Carter Observa
New Zealand.

12-17. Australian Number Theory Conference, U niversity !
Wales, Sydney. Australia. £ mumber
Programme: Surveys of recent research in various areas :wim
theory, with ample opportunity for individual or group 5. Coatss
Speakers: H. Montgomery, M. Waldschmidt, K. Mahler. 5
J. Loxton. G. Szekeres, A. van der Poorten.
Membership: Limited to 40. 1ics,
Information: A. ). van der Poorten, School of M;:::m.
University of New South Wales. P. O. Box 1, Kensington.

Wales 2033, Australia,

f New Soub
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alian Number Theory Conference 1977, University of New Bart Childs. Industrial Engineering Department, Texas A & M
118, Awstr University, P. O. Box 6206, Texarkana, Texas 75501.

south wales. Australia.

siom: ). Mack. Department of Pure Mathematics. University Support: Funds for travel support are being solicited.
In/on:;a v. New South Wales 2006, Australia. Information: James W. Danicl. Department of Mathematics, The
of Sydney. . . . University of Texas at Austin, Austin, Texas 78712,
7. Hardy Centenary. Trinity College. Camhridge. England. o . . L
1! Amol‘ Council of the London Mathematical Society. May 15-19. Austr Math C Christchurch, New
Spo! m: The purpose of the meeting is to commemorate the Zealand. o
Program- of the birth of Godfrey Harold Hardy, major benefactor Speakers: Visiting speakers will include Professor A. H. Stone as well
am;:a?ondon Mathematical Society, whose bequest finances the as other distinguished overseas ma!hcmalic: s. including a visiting
af:d Lectureship. The topics of the mecting are analysis and number speaker to he sponsored by the Mathematical Society of Japan.
Hardy Program: This will be the first joint meeting of the Australian and
lhcor)'»mion- ). W. S. Cassels, University of Cambridge. 16 Mill New Zealand Mathematical Societies. There will be invited addresses
Information- 2. T O Bl ' ) al interest. elective sessions. spli and workshops
. CB? ISB. England. of general interest. elective sessions, splinter groups and workshops
Lane. Cambridge g as well as educational tours.
1978 0 Information: 1978  Convention  Secretary.  Department o
b 15-17. Eleventh Annual Simulation Symposium, Tampa, Florida. Muthcmullcs. University of Canterbury, Christchurch 1. New
Marc! . Zealand.

we: The Annual Simulation Symposium is a nonprofit
corporation organized to provide a forum for the interchange of ideas.  June 25-July 2. Eighth International Congress on the Application of
techniques, and applications among practitioners and to offer grants Mathematics in Engineering. German Democratic Republic (24, p.
for the advance of the art. 134)
Information: Annual Simulation Symposium, P. O. Box 2262i.

Florida 33622 June 26-30. Eighth L. S. National Congress of Applied Mechanics.
Tampa, Flonda 32022

University of California, Los Angeles, California.

April 4-8. British Math ical Colloqui Helsinki. Finland. Sponsor: U. S. National Committee on Theoretical and Applicd
Information: 1.C.M. 78, Department of Mathematics, University of Mechanics, representing the following socictics: American Society of
Helsinki, 15 Hallituskatu, SF-00100 Helsinki 10, Finland. Civil  Engineers, American  Seciety of  Mechanical  Engineers,

American Mathematical Society, American Institute of Chemical
. , Engineers, Society of Industrial and Applied Mathematics, American
fw O.DEs. University of Houston, Houslon, Texas. lns%ilulc of Acronautics and /\.\'lf()ﬂdl’l’l[:t:h, Socicty of bxperimental
Program: This conference-workshop will emphasize the state of the Stress Analysis, American Society for Testing and Materials, Socicty
art and developing trends in computer codes to implement numerical of Rheology. American Physicuf Society. iy
methods for the approximate solution of boundary-value problems for y
ordinary differential equations. In addition to formal lectures,
workshops will feature demonstrations (including *hands-on® practice)
of working production codes and panel-audience discussions of
important research areas. ‘benchmark® test prohlems, et cetera.
Formal lectures will include 15 to 20 half-hour contributed papers and
about 10 invited major addresses including: a survey of methods for
BVPs in ODLs; a survey of methods for solving systems of nonlinear
equations as they arise in solving BVPs for ODEs; a survey of
methods for initial-value problems for ODEs as they are used as part
of methods for BVPs in ODEs; presentations of codes implementing X N :
various specific methods for BVPs in ODEs. Published procecdings Information: Julian D. Cole, Mechanics and Structures I)cpzlr{nlcnl.
are planned. Schooi of Engineering and Applied Science, University of California,
Los Angeles, California 90024,

May 14-17. Working Conference on Codes for Boundary-value Problems

Call for Papers: Contributed papers of ten minutes duration may be
presented by any member of one of the above societies (or if submitted
by a member of a socicty).

Instructions for Authors: An ahstract should be typed as one single
spaced paragraph (indented 8 spuces on the first line) using clite type
ina column 12.0 cm wide by not more than 10.5 em long. This space
inctudes, in order: title of paper. list of authors, affiliation. text. and
footnotes. Send 3 copies of the abstract suitable for photoreproduction
and a covering letter indicating society membership to the address
below. Deadline for abstracts is December 31, 1977.

Call for Papers: Contributed papers are solicited on methods, botb
production and research codes, applications, et cetera. A -3 page August 15-23. The 1978 International Congress of Mathematicians.
summary should be sent for consideration by October 1, 1977, to: Finland (24, p. 13§)
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QUERIES

Edited by Hans Samelson

QUESTIONS WELCOMED from AMS members regarding mathematical matters such as details of, or references 1o,
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 ulimately 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,

@ QUERIES

120. G. F. Kohlmayr {Mathmodel Consulting Bureau, Glaston-
bury, Connecticut 06033}. In numerous textbooks one finds
without credit to, or mentioning of, a particular author the
following theorem {or proposition): A complete ordered field

is Archimedean. Docs anyone know by whom and where this
theorem was originally published and please supply history and/
or reference?

121. G. F. Kohmayr {Mathmodel Consulting Bureau, Glaston-
bury, Connecticut 06033). A. Robinson writes in Mode/ theory
as a framework for algebra, MAA Studies in Mathematics, Vol.
8, Studies in Model Theory {1973), p. 151): ““ ... the class of
differentially closed ficlds which are extensions of a given dif-
ferential field of characteristic 0 includes prime models, and
recent work by S. Shelah shows these are all isomorphic. How-
cver, according to the latest news they may possess endomor-
phisms over the groundfield, in which case they are not mini-
mal."” Could someone please provide me the reference(s)?

122. G. F. Kohlmayr {Mathmode! Consulting Bureau, Glaston-
bury, Connecticut 06033). In Nonstandard arithmetic, Bull.
Amer. Math. Soc. 73 {1967), 818843 (MR 36 #1319),

A. Robinson states without proof (p. 842): “In particular, we
may thus obtain the real numbers R by taking a countable
direct power of the rational numbers QN and a free ultrafifter
D on N, and “The quotient ring Qy/Qy is isomorphic to the
field of rcal numbers.” A similar statement occurs in What is
nonstandard analysis, Amer. Math. Monthly 80 (1973}, no. 6,
part 11, 38 67 (MR 48 #10802) by W. A. ). Luxemburg. Has
anyone seen a proof of these statements, and if so, could he
please provide me the references?

123. William Sit (Department of Mathematics, City College,
New York, New York 10031). 1 am interested in finding out
how successful {or unsuccessful) computer assisted instruction
(CALl) has been in the area of remedial mathematics and ele-
mentary Calculus. | would like to obtain copies of reports (or
references to reports) from individuals (or institutions) who
have actually implemented CAL. | am aware of articles pub-
lished in The Monthly.

® RESPONSES

The replies below have been received to queries published in
recent issues of these blices) . The editor would like to
thank all who have replied.

To Zorn’s Lemma. (vol. 23, p. 214, junc 1976, Minty). Pro-
fessor George ). Minty is wondering why in referring to Zorn’s
Lemma one writes quite often “Of course it wasn’t invented
by Zorn ..."”

This is true: it wasn't invented by Zorn.

One can find the needed reference in the well-known
Ketley's Gencral Topology, (Van Nostrand, New York, 1955;
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MR 16, 1136), p. 33, where Kelley cites “Zorn” Lemma
among other similar or almost identical statements {one of
them — as Kelley mentions — was found by me as early as in
1922, i.e. 13 years prior to Zorn). (Contributed by K. Kura-
towski)

111. (vol. 24, p. 82, Jan. 1977, Parker). Although it is not
quite clear how to measure the difficulty of a proof, we pre-
sent an example of an equivalence relation where according to
our feeling transitivity is easier achieved than reflexivity and
symmetry.

Let P and L be sets. Assume that P operates on L, i.e.
there is given amap ¢t: P x L — L, (p, /) — pl. Further as-
sume the following conditions to be satisfied

(i) plg/) =p! forallp,gEPand/EL

(i) ¢ is surjective.

Then define a relation ~ on L by taking & ~ / (for &, /
€ L), if there is a p € P such that pk = /. The transitivity of
this relation is an immediate consequence of (i}, while reflex-
ivity and symmetry depend on (i} and (ii) —more precisely:
under the assumption of (i) the condition (ii) is equivalent to
the reflexivity as well as to the symmetry of this relation, (The
situation described here is very familiar in affine geometry:
There P and L denote the point set and the fine set respec-
tively of an affine space. p/ means the line parallel to/ through
p; thus the considered rclation is the parallelism. Incidence
comes out from the equation p/ = /; thus the surjectivity of ¢
means that any line contains at least one point.) {Contributed
by Rudolf Fritsch)

113. (vol. 24, p. 136, Feb. 1977, Gunter). The Gossip prob-
lem: f{n) = minimum number of calls between n people to
exchange ail information; f{2) = 1, f(3) = 3; fln) = -4
for n = 4. This can be generalized to (connected) graphs; con*
jecture (Harary-Schwenk): for 7 = 2, if the graph contains 1o
4cycle, then f(n) = 27 — 3. References: B. Baker and R. Sho-
stak, Discrete Math. 2(1972), 191193 (MR 46 #48); R.K.
Guy, Amer. Math. Monthly 82(1975), 995—1004; A. Hajnah
E.C. Milner and E. Szmeredi, Canad. Math. Bulil. 15(1972),
447-450 (MR 47 #3184); F. Harary and A. ). Schwenk, J._ |
Franklin Inst. 297(1974), 491—495 (MR 50 #1980); W. Knddeh
Discrete Math. 13(1975), 95 (MR 51 #15169); K. Lebe“”u."
Studies in Appl. Math, 52(1973), 345-358 (MR 49 #4797)'R
R. Tijdeman, Nieuw Arch. Wisk. (3} 19(1971), 188-192 (Md
49 #7151). The provenance of the problem is uncertaif; BOYb-
or Chesters and Silverman may be the originators. First (unpy!
lished) proof probably by Bumby and Spencer {1970). (Cor-
tributed by W.W. Adams, R_T. Bumby, J. R. Griggs, N-L- sl
sori, D. ). Kleitman, Samuel Kotz, K. R. Rebman, Rochelle
Eric Rosenthal, A.J. Schwenk, Daniel Zwillinger)

115. {vol. 24, p. 136, Feb. 1977, Demys). Write the class ““i‘""“
of Q(V/=T1) as hy hy, with b, corresponding to t‘he'l‘na;n'
real subfield. Then hry = hy = 1 (and so & = 1); this is



ue to H. Weber, For Q(¥/=T) one has i, =17 (H.

); and cither i, = 1 or 1601 < h, < 83,921 (H. CoP n,
Weber é’[m/ study of Weber's real class number of calculation.
|Arf:n,7er. Math. 2 (1960), 347362 (MR 23A #142). Cohn
s;ms: « . the present ty;?e computer is just too siow by a
actor of at least 100 for final rgsults ..." (but that was in
1960). {Contributed by L. Washington)

1. Ojala, Math. Comput. 31(1977), 268—273, shows that
o'(‘sFT) is Euclidean, and hence has class number 1. |. M.
wastey and H. Montgomery, J. Reine Angew Math. 286/7

(1976), 248—256, show that there are 29 fields Q(e27i/m) with
dass number 1, and list them. (Contributed by R. Bumby)

fialy @

116. {vol. 24, p. 136, Feb. 1977, Cater). The answer is no: For
x€ [0, 1) write the binary expansion Zb;(x)/2/, terminating if
possible; the functions &; are right continuous. Define f(x) =
Sy /2", glx) = Tby; /2%, f(1) = 1, 4(0). Then f and g
ae right continuous, and have left limits (thus are “special”)
and satisfy F{x) + g{x) = x. On the dther hand, one can show
that the ranges of £ and g are of measure 0. (Contributed by
C.L. Belna, Kenneth Kunen, ). G. Wendel)

@ PROBLEM LIST

PROBLEMS IN MULTIPLIERS

The following problems were presented at the Special Session
on Multipliers for Series and Transforms and their Applications

at the 83rd Annual Meeting of the Society in St. Louis, janu-
ay, 1977,
1. Marshall Ash. Suppose 7 is a strong restricted (p, p) multi-
plier for 1 <p < 2;i.e., T is given by

22,69 — Tg ) e 0 <P <27
and {Txll, < Clixll, for all characteristic functions of sets .
Does this imply that T defines a strong {p, p) operator? This
problem was posed to me by Misha Zafran and is equivalent to
the question: “Does weak type imply strong type for p > 27"

2. Richard Askey. Define
Crleln+a+b+ctd=1),+ix)la~ix),

Pty =g
= o (@ + b)pla + )y la + d) &

vhere faly = afa+ 1) -+ (0 + k= 1),4,6,¢,d>0. J. Wilson
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has shown:
f: pn(xz)pm(xz)w(x) dx = 0if n # m where

wix) = IT(@ + ix) D(b + ix)T(c + ix)T{d + ix} {2 sinh 2.
Thesc polynomials contain Laguerre, Hermite, and jacobi poly-
nomiais as limiting cases. Conjecture: Mean convergence of par-
tial sums of Fourier series with respect to these polynomials
holds for 4/3 < p < 4. As a preliminary step it would be help-
ful to understand the asymptotic behavior of these polynomials.

3. Alan Schwartz. In our AMS Memoir (No. 183) Connett
and | investigate the spaces S(g, a) obtained by localization of
Bessel potential spaces. For cach (g, a) with ag > 1, S{g, a)
acts as a multiplier on L for a range of p’s, so if g is fixed,
the sct of p and a for which S{g, a} is a space of LP multipli-
ers looks something like region A in the diagram. No point of
region A satisfies g < 1 because in this case S{g, a) does not
consist of bounded continuous functions and hence S{g, a) is
not even a space of L2 multipliers. The problem is to find a
family of spaces of functions or sequences which give multi-
plier theorems in A U B8; in particular find spaces R{g, a) of
bounded sequences or bounded continuous functions so that
R(g, a) is an LP multiplier if (1/p, @) €A U B, and so 1hat
R(g, a} is “close to” S{g, a) if ag > 1.




LETTERS TO THE EDITOR

Editor, the cNoticeD

I read with interest the article by Phoebe J.

Murdock on 'New Alphabets and Symbols for

Typesetting Mathematics' in the January issue of

the cNoticD . However, I disagree with what she
states concerning the desirability of an italic

Greek font, Her argument is that symbols should

be in italic to distinguish them from the regular
text. In the case of capitals, however, I believe
it is more important to make a distinction be-
tween the Greek and Roman fonts, particularly
since these two alphabets have so many letters
in common, Moreover, capital eta and rho de-
serve to be distinguished from the linguistically
different letters H and P. The practice, for-
merly more common than now, of setting Greek
capitals as upright rather than inclined extends
considerably the number of symbols available to
the mathematician without resorting to other
alphabets,

This was forcibly brought home to me re-
cently when correcting proofs of a book in which
at least 112 different letter symbols are used, I
had erroneously assumed that the printer's cap-
ital Greek font would be upright and had there-
fore used capital rho for a set of elements anal~
ogous to a radius, r and R being required for
other purposes. In the same chapter capital
italic P occurred frequently with a different
meaning and it was only with difficulty that I was
able to find another, and less suitable, letter,

Robert A, Rankin
COMMENT from Phoebe Murdock: There are

thirteen upper case Greek letters which are
identical in appearance with the Latin alphabet.

This is true whether they are vertical or slanting.

A Latin capital letter H and Greek capital (Eta)
H are identical unless they are distinguished by

being spoken aloud. Professor Rankin has a point
about the linguistic difference, but I'm afraid that

if he uses H and P, whether italic or vertical,
they will be understood to mean H and P-not
Eta and Rho,

Other means of distinguishing similar characters

exist in the many type fonts available and exten-
sively used in advertising. An example of one of
these is the half-open character: A .

Editor, the cNoticesd

Past practice has dictated that letters of
recommendation, or letters of evaluation, be
acknowledged. With current inflation of applica-
tions for jobs, this practice results in an enor-
mous influx of postcards, extra letters. Would
there be a consensus to stop sending such ac-
knowledgments? I hope so, but let the mathe-
matical community express itself on this,

Serge Lang
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Editor, the cAbtices)

The February 1977 issue of the cAali)
contains a letter by Allen L, Shields continuing
discussion of the history of "Zorn's Lemmg »
Readers of the cNolices) interested in the subject
may enjoy reading my paper ‘A short history of
'Zorn's lemma’, ' which was presented to the
Society at the January 1977 meeting in St, Louis
and abstracted in the January issue of these
CNoliceD (742-01-2, p. A-26). The paper treats
the subject at the necessary greater length and
depth than is feasible for a letter here, and it
includes unpublished information kindly supplied
by Professor Zorn., Preprints are available from
me, at St. Olaf College, Northfield, Minnesota
55057,

Paul J, Campbell

Editor, the Aot

The budgetary crisis facing New York City
has been well publicized, Perhaps not so well
known is the on-going mass cut-backs of the City
University of New York (C,U.N,Y.). There have
been lay-offs of faculty and staff, increased
work-load, threatened close-down or mergers of
campuses just to mention but a few of the re-
trenchment actions already taken, Also, the 129
year tradition of Free Tuition and the relatively
new Open Admissions policy have been abolished.
In short C.,U.N, Y. is in its death throes,

In its long history C.U.N.Y. has supplied
this nation and perhaps even the world with an
extraordinary number of prominent academi-
cians, professionals, politicians, and competent
technical personnel. It would be a gross calamity
if C.U.N.Y. is forced to close some of its doors,
the effects would be far reaching.

To pursue the point further, [ mention the
horrid conditions that exist in New York Cl
under-staffed hospitals, hospital shut-downs,
vast areas of squalor and decay, pernicious &~
coholism and drug addiction, and other degener™
ation of the city and of municipal services.
are not easy problems to solve! These koot ity
problems will take all the imagination, ingenwitys
education and technology available today.
will require training on all levels for gr
ings. If these problems are to be begut to ‘8
solved, an expanded C.U,N.Y. is needed 00
retrenched one!

the situation facing C.U.N.Y.; to solicit othel'n
professional societies, labor groupings, oo
groupings, ethnic and racial groupings to jo
the struggle against the retrenchment ot L. =

into
and in fact to reverse the present coursé a“; g

one of expansion, The Money Exists. in {red.
ton! Only a strong concerted effort is red¥ 0B,
ch &€

I would implore the A, M. S. to take su



for who knows, perhaps Archemides or Gauss
];)ves in the squalor of E. 172nd Street and
Southern Blvd,, The Bronx.

F. R. Buianouckas

gditor, the cNotie)

with sincere regret, I find it necessary to
correct and disassociate myself from some seri-
ous misinformation circulated by the Mathematics
Action Group (MAG) at the annual AMS meeting in
g, Louis in January.

During the meeting, the MAG booth featured
a leaflet and a petition alleging political repression
of an Israeli mathematics teacher, Dan Vered,
convicted of espionage in 1972, There was a panel
discussion under MAG auspices held near the end
of the AMS meeting (Sunday morning), during
which most of the accusations in the leaflet were
shown to be incorrect conjectures about events
that had taken place and had been widely publicized
five years ago. These included the major accusa-
tions that "no evidence was brought forward linking
Vered directly to espionage' and that *'his real of-
fense in the eyes of the government was his open
political activity: organizing to unite Arab and
Jewish workers to end the slaughter in the Middle
East.,” In fact, Vered was caught transmitting a
code book across the border from Syria to his co-
defendant, and both of them admitted to it in court.

As for political activity, most of the political
groups in Israel claim to represent Arab and Jew-
ish workers and to know the best solution for
peace in the Middle East. Among them are about
twenty political parties represented in the Knesset
(parliament), including two communist parties,
like Dan Vered's; as the Israeli election draws
near, the number of parties contending for votes
is rapidly approaching Xj.

As a result of this discussion, the MAG
panel did not even propose a resolution on the
Vered case, However, to add insult to injury, one
of the leaders of MAG mentioned that, to the best
of his recollection, MAG has never protested poli-
tical repression by the USSR or any other 'left-
wing' government because there was 'no time’,
(However, when pressed, the leaders promised
to consider the case of Igor Shafarevitch if time
permitted.) This is a singular statement for an
organization that describes itself as an "action
group' and claims to oppose political bias,

I originally joined MAG to oppose the bigotry
and incompetence represented by racial discrimi-
nation and the Vietnam War, which intruded into
mathematics via bias in employment, the Smale
case, and war-related work, For the same rea-
sons, I am now resigning from MAG, with sin-
cere regret for unwittingly having supported it
during its recent metamorphosis.

George Glauberman

PERSONAL ITEMS

LOKENATH DEBNATH has been appointed
i adjunct professor of physics at East Carolina
University and also was elected vice-president of
the Calcutta Mathematical Society.
Prepy FOLANDO E. PEINADO of the University of
erto Rico, Mayagliez Campus, has been ap-
Pointed to 5 professorship in Pharmacology, Ad

Honorem, atthe University of Puerto Rico, Medi-

cal Sciences Campus, San Juan,

PROMOTION

To Professor, University of Saskatchewan:

G, L. SAINI.



CALL FOR INFORMATION ON BLIND REFEREEING

During the past two years, the Proceedings
has followed the procedure of ""blind refereeing',
When a paper is submitted, the referee receives
a copy that does not contain the name or the in-
stitution of the author and makes his recom-
mendation to the editor in ignorance of these two
pieces of information (except insofar as these
may be inferred from internal evidence).

The Council of April 16, 1977 agreed that
the procedure of blind refereeing should be con-
tinued. At the same time, members of the Coun-
cil are not uniformly convinced that the proce-
dure is necessary or desirable or efficacious.
The procedure is an obvious nuisance to editors
and to referees in accomplishing certain desir-
able ends, such as an interchange of information
with an author to improve an acceptable paper,
particularly in the instance of an inexperienced
author. Unless there is good evidence that the
procedure of blind refereeing has positive values,
there may well be a tendency and pressures to
discontinue it,

At the Council meeting there were second-
or third-hand reports, somewhat vague, of per-
sons who had thought the reception of their pa-
pers quite different, depending on whether the
paper bore the name of a prestigious institution
and whether it was refereed blind, This notice
is an appeal for direct, detailed, and factual
statements from authors showing the real use-
fulness of blind refereeing. It was stated that
there are individuals who are convinced by ex-
perience of the value of the process. Accounts
of the experience would be very useful,

Please observe that this is not an opinion
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poll, The members of the Council have their
own opinions and the Editors of the Proceed
also have the opinions of authors and referees
More opinions are not needed. What is sought g
such things as case studies of papers submitted
with and without blind refereeing, with comments
of editors and reports of referees, that may re-
veal a relevant aspect of the refereeing procesg

The Council, which authorized this re-
quest, is aware of the reluctance of someone
with a rejected paper or with evidence suggestive
of improper discrimination in the handling of 8
paper to come forward, Thus, information that
is volunteered will be handled in strict confi-
dence. Anonymous communications of factual
material will be considered, though they may be
of less value than communications that are iden-
tified and so can be accompanied with files of
correspondence,

To participate, one may communicate no
later than December 31, 1977 with the Secretary

Everett Pitcher, Secretary
American Mathematical Society
Lehigh University
Christmas-Saucon Hall #14
Bethlehem, Pennsylvania 18015

or with the Past President

Professor Lipman Bers
Department of Mathematics
Columbia University

New York, New York 10027

Everett Pitcher, Secretary



NEWS ITEMS AND ANNOUNCEMENTS

TWO MATHEMATICIANS RECEIVE
NATO POSTDOCTORAL FELLOWSHIPS

Two mathematicians are among the forty
recipients of North Atlantic Treaty Organization
(NATO) Postdoctoral Fellowships in Science
awarded by the National Science Foundation (NSF)
and the Department of State, They are Charles J.
Amick of the University of Cambridge, who will
be at the University of Sussex, England; and
arthur E. Ogus of the University of California,
Berkeley, who will be at the Institute des Hautes
Etdes Scientifiques, France, Their fields of spe-
cialization are Applications of Mathematics and
Algebraic Geometry, respectively,

This fellowship program was initiated by
NATO in 1959 to advance science and technology
and promote closer collaboration among NATO
nations or countrics that cooperate with NATO,
Each country administers the program for its
own nationals. At the request of the Department
of State, NSF administers this NATO-funded pro-
gram for U.S. citizens,

NATO TFellows will receive a stipend of
$10,800 for twelve months or $8,100 for nine
months, In addition, dependency allowances and
some allowance for round-trip travel will be pro-
vided,

VOLUNTEERS INVITED

) The Committee on Committees sincerely in-
vites all AMS members to suggest themselves or
others for Society committee appointments, Let-
ters suggesting committee membership should be
sent with bricf vitae and other relevant data to
Everett Pitcher, Secretary, American Mathemati-
@l Society, Lchigh University, Christmas-Saucon
Hall No, 14, Bethlehem, Pennsylvania 18015, For
full consideration for 1978 assignments, suggestions
should arrive hefore August 10, 1977, Members
?re referred to the 1977 Administrative Directory
or an. almost current list of Society committees,

i re\’l§ed current committee list will be pub-

ished in the August 1977 cAotices),

Stand'In a given year there are only about forty

and r‘ﬂg committee assignments, ten Editorships
ifteen Assistant Editorships that are avail-

sei for appointment. Perhaps half the committee

. Cliﬂlments are of a highly specialized or restrict-

Selecftit;lacter-for cxample, the four committees to

clude thOUr sSp \gkers for regional meetings in-

concer e Associate Secretaries for the regions

rom aned, together with other members chosen
given im(?ng those in the region who have recently

omm;;:lted hour talks. As another example, the
etioy ¢ €e on Committees is required by Council
20 the (;shave §everal members from the Council
are vari Xecutive Committee. In addition, there
Yemain; Ous othgr constraints on the relatively few
Yerl, U2 appointments: there is need for some
with relrg):tng membership on committees that deal
desire ed tOPle and there are always issues of
khOWIe Committee balance in terms of specialized

8¢, experience, age, sex, mathematical

as,
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areas, and geography, as well as representation
of special groups,

Although several hundred names for com-
mittee membership have been suggested over the
past two years, more are welcomed from those
willing to do the necessary committee work, so
that nominations can be made from a broad base
in the mathematical research community,

R, D, Anderson, Chairman
AMS Committee on Committees

AMS RESEARCH FELLOWSHIPS AWARDED

Recipients of the AMS Postdoctoral Re-
search Fellowships for 1977—1978 have been an-
nounced by the Selection Committee on Postdoc-
toral Fellowships, The four winners of the fel-
lowship awards are David Vogan, Instructor at
the Massachusetts Institute of Technology;
Charles Patton, Lecturer at the State University
of New York at Stony Brook; Duong-Hong Phong,
L, E, Dickson Instructor of Mathematics at the
University of Chicago; and Steven Kalikow,
Graduate Student at Cornell University,

Honorable Mentions have been awarded by
the Committee to the following applicants: Dale
Alspach, Graduate Student, Ohio State University;
Judith Arms, Graduate Student, University of
California at Berkeley; Philip P, Green III, J.F,
Ritt Assistant Professor, Columbia University;
Adam Hausknecht, Instructor, University of
Kansas; Leon Karp, Lecturer, Courant Institute
of Mathematical Sciences, New York University;
Michael Maller, Research Assistant, City Uni-
versity of New York; William L, Pardon, J.F,
Ritt Assistant Professor, Columbia University;
Phillip E, Parker, Graduate Student, Oregon
State University; George Quart, Graduate Stu-
dent, Brown University; and Judith Roitman,
Assistant Professor, Wellesley College.

The AMS Research Fellowship Fund was
established in 1973 in response to the need for
funds for postdoctoral research, The fellow-
ships are awarded to recent Ph, D, 's of any age
who are citizens or permanent residents of a
country in North America, and are awarded on
the basis of mathematical merit, The awards
are intended to support research fellows for a
period of one year, and at present carry a sti-
pend of $10,000 each with an expense allowance
of $500, The Selection Committee this year was
Leonard Gillman, Daniel Gorenstein (chairman),
Mark Kac, William P. Thurston, Myles Tierney,
and Karen Uhlenbeck,

The continuation of the Research Fellow-
ship Program depends on the contributions the
Society receives. It is hoped that every mem-
ber of the Society will contribute to the Fund,
Contributions are, of course, tax deductible.
Checks should be made payable to the American
Mathematical Society, clearly marked "AMS
Research Fellowship Fund' and sent to the Ameri-
can Mathematical Society, P.O. Box 1571, Annex
Station, Providence, Rhode Island 02901,



1977 SUMMER LIST OF APPLICANTS

The AMS- MAA-SIAM Joint Committee on
Employment Opportunities plans to supplement
the publication of EMPLOYMENT INFORMATION
FOR MATHE MATICIANS by issuing, on an ex-
perimental basis, Semiannual Lists of Applicants

seeking employment in the mathematical sciences,

Distribution of the first list is planned at the 1977
Summer Meeting in Seattle,

Applicants who wish to appear in the list
should complete the form and accompanying sum-
mary strip printed on page A-406 of this issue of
these cAoticw) , and mail it to the Providence
office of the Society before the end of June,
There is no charge to applicants for listing,
Copies of the list will be sold at cost at the
Seattle meeting, and by mail following the meet-
ing.

The printed list will contain two-line sum-
maries of the information supplied by applicants
similar to those prepared for the employment
register in St, Louis last January. Applicants
who plan to participate in the employment regis-
ter in Seattle (cf. page 199 of these cAalizs)) are
requested to indicate that fact on the form,

The members of the Joint Committee on
Employment Opportunities are Richard D,
Anderson, John A. Nohel, Edward C, Posner,
and W, Norman Smith,

SEVENTEEN MATHE MATICIANS RECEIVE
SLOAN FELLOWSHIPS

Sloan Fellowships for Basic Research have
been awarded to ninety-five scientists including
seventeen mathematicians, of whom thirteen are
members of the Society. The scientists were
selected on the basis of their exceptional poten-
tial to make creative contributions to scientific
knowledge. The fellowships, granted by the
Alfred P. Sloan Foundation, run for two years
in varying amounts, averaging about $8,200 a
year, and are administered by the Fellows' own
institutions,

Candidates for fellowships are nominated
by senior scientists familiar with their talents.
No formal research proposal is required, and
the Fellow is free to shift the direction of his
research at any time, The Foundation requires
a brief annual progress report.

Mathematicians awarded Sloan Fellowships
for 1977-1978 are: William E, Beckner (Uni-
versity of Chicago), Grahame Bennett (Indiana
University), James A, Carlson (University of
Utah), Shiu-Yuen Cheng (New York University),
Richard S. Ellis (University of Massachusetts),
Stephen S. Gelbart (Cornell University), Dorian
Goldfeld (Massachusetts Institute of Technology),
Andrew J. Majda (University of California, Los
Angeles), John J, Millson (Yale University),
Henry C. Pinkham (Columbia University), Marina
Ratner (University of California, Berkeley),
Douglas C. Ravenel (University of Washington),
Judith D, Sally (Northwestern University), Peter
B. Shalen (Rice University), Joel H, Spencer
(State University of New York, Stony Brook),

J. Stephen Wilson (Princeton University), and
Misha Zafran (Stanford University),

JOHN SIMON GUGGENHEIM
FELLOWSHIP AWARDS

Fifteen John Simon Guggenheim Fellowshy
have been awarded in mathematics and relateq
areas in the fifty-third annual competition, A
total of 313 scholars, scientists, and artigtg
were selected from a field of 3, 050 applicantg
Awards are made on the basis of "demonstrate.d
accomplishment in the past and strong promise
for the future,' Eight of the award-winners are
members of the AMS,

The recipients and their proposed studies
are: James O. Berger, associate professor of
statistics, Purdue University, Investigations in
statistical decision theory; William Werner
Boone, professor of mathematics, University of
Mllinois at Urbana-Champaign, Decision problems
in group theory; Shelby J. Haberman, associate
professor of statistics, University of Chicago,
Analysis of qualitative data; Arthur M, Jaffe,
professor of mathematical physics, Harvard
University, Studies in mathematical physics;
Shoshichi Kobayashi, professor of mathematics,
University of California, Berkeley, Differential
geometry and function theory of complex mani-
folds; Norman R. Lebovitz, professor of mathe-
matics, University of Chicago, Theoretical
studies in applied mathematics and astrophysics;
Sol I. Rubinow, professor of biomathematics,
Cornell University, Theoretical studies in
mathematical biology; Paul E. Schupp, professor
of mathematics, University of llinois at Urbans-
Champaign, Studies in the theory of infinite
groups; Allan W, Snyder, senior fellow in applied
mathematics and neurobiology, Institute of Ad-
vanced Studies, Australian National University,
Analytical studies in visual neurobiology; Gabriel
Stolzenberg, professor of mathematics, North-
eastern University, The constructivist critique
of contemporary mathematics; and Jean Frangois
Treves, professor of mathematics, Rutgers
University, Linear partial differential equations.

SCIENTISTS AWARDED NSF NATIONAL NEEDS
POSTDOCTORAL FELLOWSHIPS

Four mathematicians were among the 8'9
scientists awarded National Science Foundatiod
National Needs Postdoctoral Fellowships. The
awards, made to United States citizens who bave
received the doctorate degree, were made oR
basis of merit from among 1, 032 applicants.
awards are aimed at helping to meet national 1¢
quirements for talented scientists capable of
applying their knowledge of science and tech-
nology to societal problems. Fellowship reciP
ients are provided a stipend of $12, 000 per
for full-time study or research, with a tenur®
period of nine months to one year.

The four mathematicians, their current ,
affiliations and their fellowship institutions &
Charles J. Amick (University of Cambridg®s
England), University of Sussex, England;
M. Harrell II (Haverford College), Massach“‘l
setts Institute of Technology; Andrew F. Slﬁ
(Stanford University), Harvard Universitys
Stephen Wollman (University of New Mexico)s
New York University,
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REPORTS AND COMMUNICATIONS

AMS COMMITTEES

COMMITTEE ON HUMAN RIGHTS OF MATHEMATICIANS

The Committee on Human Rights of Mathematicians was authorized by the Council of April 11, 1976. Its current
membership is Lipman Bers. Charles Herbert Clemens, Chandier Davis. Morris W. Hirsch, Nathan Jacobson (chairman),
and John A. Nohel. The charge to the Committee is not complete. That portion of the charge concerning foreign
mathematicians has been accepted by the Council and is reproduced here.

Charge to the Committee on Human Rights, Concerning Foreign Mathematicians

1. In recent years, the AMS has intervened on behalf
of several foreign mathematicians, mistreated by their
governments, and even on behalf of whole groups of such
mathematicians. This Committee will assist the Council,
the Officers and the Business Meeting of the Society in
such matters, by investigating alleged violations of human
nghts of foreign mathematicians and by recommending
appropriate action whenever action seems warranted.

2. A foreign mathematician, for the purpose of the
Committee, is a person residing outside the U.S. and
professionally engaged in a mathematical science (like
pure mathematics, applied mathematics, mathematical
s‘agxstics, computing science, and operations rescarch) or
trained for such activity,

The purpose of this rule is to limit the activities of
the Committee to cases in which our members may be
presumed to have a feeling of genuine professional identifi-
@lion with the alleged victim.

3. By violations of human rights, the Committee is
lo understand violations of freedoms enumerated in the
U'"f'mal Declaration of Human Rights and in the Affir-
manon'adopted by the National Academy of Sciences.
rtaso3nsll1d_par‘ticular, tortyrc, imprisonment for polilicgl
i 0f‘thlsmnssall frorp a job whlgh deprives a mathemati-

€ opportunity to function professionally.

In most Cases, it would be impractical to consider less

drastic offenses like denial of promotion or of professional
recognition.

4. The first duty of the Committee is to investigate
complaints received by it or referred to it by officers of
the Society. The Committee is empowered to make polite
enquiries to foreign governments and embassies (this is
important, since a timely polite inquiry may be more
valuable than a vociferous protest later on).

In conducting its investigation, the Committee cannot
always hope to prove a case beyond reasonable doubt or
to hear all sides. In a conflict between an all-powerful
government and an individual, especially one confined to
jail, the Committee may be unable to elicit information
from the government in question, and may have no way
of direct communication with the victim. Rather, the
Committee should arrive at recommendations for actions
(or inaction) using common sense, any source of informa-
tion available, and the advice of organizations which have
had extensive experience in human rights cases (in particu-
lar, the International League for the Rights of Man, and
Amnesty International).

S. The Committee should avoid any political orienta-
tion in its activities. It should defend human rights of
mathematicians abroad even when their ideology or politi-
cal pronouncements are repugnant to members of the
Committee.

COMMITTEE ON ACADEMIC FREEDOM, TENURE
AND EMPLOYMENT SECURITY

in AThe Committee on Academic Freedom, Tenure. and Employment Security (CAFTES) was created by the Council

ugust 1972, T

er
ubse
d3¢parate Comms
YRy Gerstenh

Ickary I
which CE\CEd”md

he charge consisted of an orderly presentation of the arguments for existence of the Committee and
aPects of the discussion of the enabling resolution.

qQuently, the Council sensed a need for rules to govern the consideration of individual complaints and authorized
ttee to Write Rules for the Operation of CAFTES. That Committee, consisting of Charles W. Curtis,
aber, Edwin E. Moise. M. Susan Montgomery, Calvin C. Moore, Karl K. Norton, and Charles E.
man). reported to the Council of January 26, 1977. The Council adopted the report as the rules under
TES should operate during a three-year trial period. with review by the Council of January 1980.

Rules for the Operation of CAFTES

roug']‘-ll;einp?:mblc aCli\:iFics of CAFTES arc presented
of the Soci < 0f'dt:r of increasing degree of involvement
Ivpes of ¢, el{,. No attempt is made to specify directly the

35€5 Lo be considered. In fact. it seems desirable

that every case should be accepted for possible considera-
tion and that whatever immediate advice or help CAFTES
is able to provide should be offered.

The following material, which i1s grouped into seven
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sections, contains suggestions for the organization of
CAFTES and a proposal for the establishment of a
working arrangement with the American Association of
University Professors (AAUP), as well as proposed rules
for the operation of CAFTES. It also falls naturally into
two parts. Part 1 concerns the regular business of
CAFTES and Part 1I more controversial actions that
require Council authorization. In addition. the final sec-
tion consists of several items, relevant to CAFTES® oper-
ation, on which the Committee might appropriately have
made recommendations but, for one reason or another,
did not reach an agreement.

PART |

|. Organization of CAFTES. It is recommended that
CAFTES be increased to nine members appointed by the
President for (staggered) three-year terms with possible
reappointment. The business of CAFTES should be direct-
ed by a three-member Executive Committee appointed by
the President and including the Chairman. The member-
ship of CAFTES should include individuals who are inter-
ested in, and have some experience in dealing with, the
various kinds of complaints that arise. (Ultimately, such
experience might be the result of working as a member
of CAFTES.) The Chairman of CAFTES shall report
regularly to the Council on CAFTES activities.

2. Relationship of CAFTES 10 the AAUP. It is
expected that, in a substantial number of cases, CAFTES
might appropriately request the cooperation of the AAUP.
To facilitate this process. it is proposed that a formal
agreement be negotiated by the President of the AMS with
the President and General Secretary of the AAUP (possi-
bly along with other senior members of both organiza-
tions) establishing a working arrangement  between
CAFTES and the AAUP staff. The main object here is
to obtain prompt and efficient AAUP consideration of
cases involving mathematicians. CAFTES would sponsor
selected cases to the AAUP after carceful preparation of
the initial materials. CAFTES should be able to cxert
some influence on, as well as fotlow, the progress of cach
of its cases within the AAUP. In addition, CAFTES
would supply the AAUP with a list of mathematicians
qualified and willing to advise and participate in AAUP
investigations. The opportunity, within a good working
arrangement between CAFTES and AAUP. for the cx-
change of advice and information should be advantageous
to everyone concerned. There are indications from the
AAUP that such an arrangement would be both possible
and desirable from their point of view. There is good
reason to insist, however, that the agreement be formal-
ized at the highest levels of both the AMS and the AAUP
in order to insure its success.

3. Procedures for the submission of complaints 1o
CAFTES. CAFTES should prepare an information form
(or request for information) the completion of which (to
the extent possible) will be required of each individual who
wishes to submit a complaint to CAFTES. The form
should include such items as the following:

(1) Complete vita of the complainant.

(2) Details of the complaint, including copies of all
available documentation. with special emphasis on writzen
evidence concerning terms of appointment, cte. and names
of individuals whom CAFTES could contact for additional
mformation or verification of undocumented claims.

(3) Appointment, promotion and cvaluation proce-
dures of both the department and institution involved in
the dispute (when relevant to the complaint). or names of
persons from whom such information might be obtained.

When CAFTES agrees to consider a case. the depart-
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ment and institution involved should be contact
ately. They should be advised of the ¢o
requested to provide whatever routine info
have concerning the dispute. including an
concerning administrative procedures, elc.,
plainant was unable to supply. CAFTES'
be strictly non-partisan with no suggestion
or threat of action.

The type of information required by CAFT
respect to a complaint should be published in the
along w!lh a slalenlenl outlining CAFTES® Purposes, et
Complaint “forms™ should be readily available both [o'
departments and individuals. We regard the form as vg
important, not only as an efficient device for obtaining
quickly necessary case information, but as an educationa|
device. For example, it should alert both departments and
prgspeclivc employees to the importance of specifying in
writing the conditions of appointment as well as prospects
and procedures with respect to reappointment and promo-
tion. Documentation of this kind might reduce significant.
ly the misunderstandings that give rise to complaints.

It is recognized that adequate information concerning
cases other than the standard ones involving reappoint-
ment, etc. (e.g., discrimination cases) may be very difficult,
or even impossible, to obtain.

4. Classification of cases and preliminary action by
CAFTES. No complaint submitted to CAFTES should be
considered in detail until the initial information form has
been filled out as completely as possible under the circum-
stances. However, unnecessary delays should be avoided,
since the speedy processing of each case within the statuto-
ry time limit is of utmost importance.

Except for the elimination of obviously frivolous o
totally unsupported complaints, each completed form shall
be examined by at least two members of the Committee
and placed in one or more of the following categorics:

C1. Cases that should be dropped (e.g., for lack of
evidence or because there appears to be no legitimate
complaint).

C2. Cases for the AAUP or other established agency.

C3. Cases for possible court action.

C4. Cases for mediation either by CAFTES or the
AMS. .

If the number of complaints is large, then lir‘mt.ed
resources may force the Committee to set up a prionty
schedule for further consideration of cases. Priorilies, if
necessary. should be proposed by the CAFTES Executive
Committee and approved by the full Committee.

In general, the role of CAFTES in all complaints
should be strictly impartial and unbiased toward either
party in the dispute. However, in certain cases, where
complainant has not had access to internal grievanc of
similar proceedings (required. e.g.. by Title 1X 10 sex
discrimination cases), CAFTES may respectfully
institution to provide such access. This should
accompanied by any suggestions of bad faith on
of the institution or threats of action by CAFT
for cases in which a university administration T o
ruled a departmental recommendation. a special ¢ it
should be made. but only at the request of the CO“.“:]”
ant. o obtain a detailed statement of reasons romcm
action. (Sce the AAUP 1966 Statement 0 m X
of Colleges and Universitics, AAUP Bull. by U
375-379. This statement was endorsed joinlly Y the
AAUP, the American Councit on Educatiof a Co-
Assooation of Governing Boards of Universities a
leges.)

The CAFTES Exccutive Committee shall 1®
suggested classification of each complaint and 10
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llowing actions with the approval of the full Commilteg.

For 2 complaint in Ci. CAFTES should explain
v to the complainant the evident weaknesses of the
ase a,{d recommend’ that he consider dropping it.

For a complaint in C2. CAFTES may offer to spon-
 the cast with the appropriate agency.
g For a complaint in C3. CAFTES may recommend
that the complainant contact a lawyer and investigate the

ibility of legal action. (For cases that do go to court,
the council has voted that CAFTES may recommend
Council authorization of an amicus curiae brief, and has
also established foan procedures.)

For a complaint in C4, in which the difficulty appears
1 be based on differences that might admit of routine
qttlement through a neutral party, CAFTES may contact
the institution and attempt to arrange an amicable settle-
ment. If the complaint involves more substantial differ-
ences that might. however, be resolved through a more
formal mediation attempt by the AMS, then CAFTES
may request that the President of the Society initiate such
a mediation process. Since mediation can lead to delay
that might be disadvantageous to the complainant,
CAFTES might suggest a deadline, appropriate to the
ase in question, for completion of the mediation process.

It is recognized that a case, as it develops, may shift
from one category to another and so may need to be
rexamined pertodically.

grcfull

PART 11

5. Investigations by the AMS. There may remain
crain cases that cannot be resolved by any of the
procedures outlined in Part I, but which, in CAFTES’
Ndgement, deserve further attention and possible action
lW'lhc AMS. It is obviously important that any major
?leop of the Society with respect to disputes between
idividual mathematicians and their institutions be backed
u by ?ﬂrefully documented evidence. The required docu-
fﬂcnlau.on may in some cases consist of material produced
M an investigation conducted by the AAUP or other
dgency. However, if such material is not available, then
1t may be necessary for the AMS, either independently or
Jomtly with the AAUP to make an on-site investigation.
CascA'::queSl by CAFTES for an _in.vesligulion of a given
mus;::c er by‘ the AMS alone or jointly with lh.e AAUP
it submnl%cd to the Council or the Executive Com-

e of the Council for authorization.
pan.:;?ecrepon.(?!- the investigating team shail become a
s rcponAFTES-chon on the case to the Council. In
aligre CAFTLS may recommend one or more of the

zsoulhned in the next section.
pme;,. (}; KS;;{JI{A MS actions 'concerm‘ng unresolved dis-
the C oo ES may, in a suitable case. recommend to

"‘-f‘ at various times that it take one or more of
olllo“’lﬂg actions:
_va“.iez A !’\‘_lef statement might be published in the
el Outlining the facts of the given case. but with no
U judgements h .rits . o

N s _on-l“e merits of the casc. )
Publisheg if} lChAHjh-s report to the Council might be

G T e Aotices.

Main co
Ommunjy

he Council might pass a resolution identifying
"jmon practices or customs in the mathematics
ards)o'r“ might also declare its support of certain
find that 4 'Plfl‘nuplc;' In a given case, it might vote to
M accorg \:‘)i‘:n“ulur action by an institution has not been

the common practices, customs, standards
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or principles and might publish that resolution in the
Notices.

(4) The Council might authorize the submission of an
amicus curiae brief for cases that are being tried in court.
ft might also offer the services of expert witnesses to either
party or to the court.

The above list is not intended to be exhaustive.

7. Unsettled questions. In this section we outline
several items that have either been discussed by the Com-
mittee or communicated to the Committee in one form
or another. They are obviously relevant to CAFTES’
activity but do not appear explicitly in the suggested rules.
Some are also controversial to an extent that the Commit-
tee was unable to agree on recommendations concerning
them.

(a) The status of CAFTES within the AMS. It has
been proposed that the members of the Executive Com-
mittee of CAFTES be made ex officio voting members of
the Council. This proposal was discussed at length within
the Committee but no agreement on a recommendation
was reached.

(b) Types of cases to be considered by CAFTES.
There have been several carefully worked out proposals
that certain types of complaints be considered by
CAFTES (e.g., Karl Norton's resolutions) that deserve
more attention than the Committee was able to give them.
Although the rules proposed here do not specify the types
of cases to be considered, the understanding is that essen-
tially all complaints, regardless of type, would be accepted
for possible consideration, examined by at least the execu-
tive committee of CAFTES. and records kept on each
case. The decision as to which cases would be actively
pursued is left to CAFTES, aithough the Council may
wish at some point to instruct CAFTES on the matter.
In any given case, such decisions are always subject to
possible review by the Council using CAFTES’ case re-
cords.

(c) Investigation. The Committee is in general agree-
ment that, as stated in the proposed rules, CAFTES must
obtain approval of the Council, or the Executive Commit-
tee of the Council, before initiating an on-site investiga-
tion. However, therc was not general agreement on
whether such investigations should be permitted in the first
place, or, if permitted, exactly how they should be con-
ducted. Some members of the Committee would support
a judgemental type of investigation while others would
insist that an investigation be limited to the gathering of
facts in the case without bias toward either the complain-
ant or the accused.

(d) Actions with respect 1o unresolved disputes. The
several actions that CAFTES might recommend to the
Council, listed in section 6, have been suggested in one
form or another by various interested members of the
AMS. Although generally recognized as possible appropri-
ate actions in certain situations. they have not been fully
discussed within the Committee and there is far from
general agreement on exactly what the actions of the
Council should be in any given case. On the other hand.
there has been extensive discussion concerning the possibil-
ity of censure by the AMS. Some members of the Com-
mittee would regard censure as an appropriate action in
certain cases, while others believe that censure by the
AMS would be inappropriate for any case, however com-
plete the documentation or flagrant the violation. There
is also opposition to a suggested substitute for censure, viz.
a Council resolution “*finding at fault™, as being essentially
equivalent to censure.



NEW COMMITTEES

The Organizing Committee for the 1978

Summer Seminar has been appointed by President
R. H. Bing. The members are Frank Hoppensteadt

(Chairman), William S, Childress, D. S. Cohen,
Paul Waltman, and A, S. Winfree.

COMMITTEE DISCHARGED

The Council has decided to discharge the
Editorial Committee of Current Mathematical
Publications, Its duties will be taken over by the
Editorial Committee of Mathematical Reviews.
It is intended that CMP will be closely coor-
dinated with index issues of MR,

Two additional committees have been dis~
charged. They are the Committee to Write Rules
for the Operation of CAFTES and the Committee

on Meetings.

mittees, Other members include R, D,

RECENT APPOINTMENTS

William Browder has been appointed by
President R. H. Bing to the Committee on Com-
(Chairmany, Philip T. Church, W. Wistap erson
Comfort, Kenneth A. Ross, and Linda Prejgg
Rothschild, Everett Pitcher is a member ex
officio.

President R, H, Bing has appointed Felix
E. Browder and Gian-Carlo Rota to the Com-
mittee on Publication Problems, The other

members of the committee are Robert M, Baer
Duane W, Bailey (Chairman), Hyman Bass, !
Philip T. Church, Leonard Gillman, Paul R,
Halmos, D. J. Lewis, Barbara L. Osofsky,
Carl M, Pearcy, Franklin P, Peterson, George
B. Seligman, Stephen S, Shatz, I. M. Singer,
Elias M. Stein, Hale F. Trotter, and Gordon L,
Walker,

NEWS ITEMS AND ANNOUNCEMENTS

NATIONAL SCIENCE FOUNDATION
GRADUATE FELLOWSHIPS

The National Science Foundation (NSF) has
awarded 550 fellowships for graduate study to
students of outstanding ability in the sciences,
mathematics, and engineering. Sixty-one awards
were made to students in mathematical fields.

More than 4, 830 students competed for the
fellowships, which were awarded on the basis of
merit. Panels of scientists, appointed by the
National Research Council of the National Aca-
demy of Sciences, evaluated applications; final
selections were made by the NSF, In addition to
the fellowship awards, NSF accorded honorable
mention to 1, 747 applicants.

Each fellowship, awarded for three years
of graduate study, carries a stipend of $3, 900
per year for full-time study. Graduate Fellows
may attend any appropriate nonprofit United
States or foreign institution of higher education,

ASSOCIATION FOR STATISTICAL COMPUTING

An International Association for Statistical
Computing (IASC) has been formed as a section
of the International Statistical Institute. The
major objective of the Association will be to
foster interest and knowledge in effective statis-
tical computing through international contacts
among statisticians, computing professionals,
organizations, institutions, governments, and
the general public in different countries of the

world, The Association will pursue its objectives

throughout the world with special attention to
Developing Countries, promoting collaborative
efforts with international, national, regional,
and other organizations and institutions having
similar aims, The Association will formally
come into existence and have its inaugural meet-
ing in December 1977 during the forty-first
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Session of the International Statistical Institute
in New Delhi, India.

For further information, including details
of membership, contact: International Statistical
Institute, 428 Prinses Beatrixlaan, Voorburg,
Netherlands. Annual dues for individual members
will be $15 for members from developed coun-
tries, and $7 for members from developing
countries who request a reduced rate.

ERRATA

A news item in the April 1977 cAotiz) an-
nounced the availability of sets of copies of the
lecture notes for the Colloguium Lectures pré-
sented by William Browder at the St. Loui.s
meeting. These sets of lecture notes consist of
31 rather than 70 pages.

The new Committee on Applied Mathematics
of the University of Arizona was described 122
news item in the February issue of these
Inadvertently the names of Mark Kac, Joel C
Stanley Reiter, Joseph B. Keller, Gene H.
and Lloyd S. Shapley were added to the list of
AMS members who are members of this new
committee. These professors were lecturers
the Applied Mathematics Colloquia given'thl:t
spring at the University. The complete 115:“,11"0d
members of the University Committee of
Mathematics includes: P, K. Bhattacharya, n
J. M. Cushing, D. G. Dudley, O. D. Duﬂcar‘:
W. G. Faris, P. C. Fife, H. Flaschka, J. ¥
Gross, R. L. Hamblin, D, L, Hetrick, F'Kom'
Hopl, J. R. Jokipii, J. P, Keener, G. A~0
G. L. Lamb, Jr., W. E, Lamb, Jr., D- &2
Lomen, D, Lovelock, D. W. McLaughllnlv.an;
Morse, R, E. O'Malley, Jr., H. R. P“l; ’
M. L. Rosenzweig, H, Rund, M. O. Scul yc;
W. R. Sears, A. R, Seebass, D. F. Shannos
and V., L, Smith,



ABSTRACTS

The abstracts are grouped according to subjects chosen by the author from categories listed on the abstract
form and are based on the AMS (MOS) Subject Ciassification Scheme {1970). Abstracts for which the author did
not indicate a category are listed under miscellaneous.

* Indicates that preprints are available from author. ® indicates invited addresses.

Abstracts for papers presented at Appear on page
743 meeting in Huntsville, March 31 April 1, 1977 A-399
745 meeting in Evanston, April 15-.16, 1977 A-400
746 meeting in Hayward, April 22.-23, 1977 A-400

Abstracts 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 d\(;lam), but joint auth-
ors are treated as a separate category. Thus, in addition to abstracts from two individual authors, one joint ab-

stract by them may also be accepted for the same issue.

Algebra and Theory of Numbers (05, 06, 08, 10, 12—18, 20)

TI-M05  DAVID ZEITLIN, 1650 Vincent ive, North,Minneapolis,MN.,55411. Parametric selutions for
v equal sumg of 22 fifth povers.

¥y aad W, are integers; all identities hold for k = 0,1,.c00 If Wy = Wyq + 2, , then we have (1)
5 5 5 5 5

W) W)+ 0) + 6 ) 420w ) "’("“kﬁ)i"’“wm)s"(z“ua)5*(19"k+4)5+(""'k+4)’ +
5 5 5 5 5 5 5

By $@H, 400 )+ VW2 ) 402 00 ) s ) (5, ) b, ) ¢
5 5 5 5 5

B0 ) 46, = (@) + Wy H( ) HOT ) 464, ) s0060 ) s ) easi, ) +
5 5 5 5 5 5

020 )40, ) 4030 ) 4160, Y 428 ) 025, ) 38 ) (8 0 ¢
5

“"M) +(8HM)5+(6BHM)5+(suk)5. Additional reports for two equal sums of fifth powers are

fo; .
rhecatng, (Received February 11, 19077.)

"TT-A106 Justin R. Smith, Rice University, Houston, Texas 77001. Acyclic Locali-
zations.

T-

bis Paper solves the following algebraic problem in many interesting cases: Given

ad fing

) finitery generated projective right chain complex C, over a ring : and a sur-

ectj . . R .

Jective homomorphism of rings f: A - 1’ , what conditions must be satisfied by the

A

hom,
=Wlogy of Cx so that Cix = 1’ will be acyclic? This paper shows that, in many

Cageg th ) - .
> € homology modules of such relatively acyclic complexes can be charac-

teri :
2ed in torsion-theoretic terms, i.e., a module can occur as a homology module

{f

th and only if it is a torsion-module in a suitable sense. This is applied to show
at 5

> 10 many cases, the homology surgery obstruction groups defined by Cappell

ang S
haneson are canonically isomorphic to ordinary surgery obstruction groups of

suita .
ble rings. (Received December 17, 1976.)
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*TTT-A107 Y?hiel Ilamed, Soreq Nucleag Research Centre, Yavne, Israel., On polynomialaggssﬂesgnsl
with respect to the trace bilinear form. II.

Let P be the ring generated by the noncommutative indeterminates xi'yi’yii' 1,3=1,2,... . we 8ay thyt

peP is orthogonal to qeP if tr({pg)=0, i.e., evaluating pg by substituting arbitrarily chogen kg

matrices (any k) for the arguments in pg we obtain a trace zero matrix, Example. R2 (xl'yl'yz) -

- i . i * .

Y% Y,V XY, is orthogonal to xy. Let Rm(x,y) be defined by Rm(xl,...,xm_l,yl,...,ym) -

Lisa) (samyy ()% () ¥y ) %n(2) *** Yy(m-1)%n(m-1)¥y(m) ¢ Where sS9 means the sign of and I means

summation over y and © ; vy in the set of the m powers of the cyclic permutation (1,...,m) and .

in the set of the (m--l),t permutations of 1,.,.,m-1, Theorem 1. Rm(x;y) is the polynomial p that
tisfi the fol i t iti : i ees

satisfies e following three conditions: (a) the coefficient of y1x1y2x2 ym-lxm-lym inp is1 ,

(b) p is orthogonal to x. , 3j=1,.,.,m~1 , (c) the number of the monomials with coefficient differ-

ent from zero in p is minimal, Theorem 2. The list PysPyreee + Py=Xqs Py=R (pl""'pi-lwli'”"yu)'

i=2,3,... , 1is a list of mutually orthogcnal polynomials, i.e,, tr (phpk)=0 for h#k, h,k=1,2,.,, .
* Rm(x;y) was defined by Yu, P, Razmyslov [see S. A. Amitsur, On a central identity for matrix
rings, J. London Math. Soc. 14(1976) 1-7] . (Received February 17, 1977.)

T7T-A108 P. Pudlak and J. Tima, Mathematical Institute of Czechoslovak Academy of Sciences, Zitna
25, 110 00 Praha 1, Czechoslovakia. Every finite lattice can be embedded in a finite
partition lattice.

The Theorem given in the title answers in the affirmative a question raised in Ph. M. Whitmen,
Bull. Amer. Math. Soc. 52(1946), 507-522. Since every finite lattice L 1is a join-homomorphic
image of the finite Boolean lattice P(L) (under X = VvV X), it is sufficient to prove that if L
has such an embedding, then so does L/@(u,v), where 0 < u<VvV, u,v€ L, and @(u,v) is the
smallest join-congruence under which u = v. This is accomplished using some graph theoretical
constructions and a combinatorial lemma. (Received February 22, 1977.) (Author introduced by

Professor G. Grdtzer).

*77T-A109 K. CHANG, The Ohio State University, Lima, Ohio 45804. On handcuffed designs. Pre-
liminary report.

A handcuffed design, H(v, k, \), with parameters v, k, \ consists of a family of ordered k-subsets of
a v-set, called handcuffed blocks. In a block (a;, 85y ooy a)) each element is asgumed to be
"handcuffed" to its neighbors. Thus, a8 block contains k-1 handcuffed pairs, the pairs being con-
sidered unordered. Each element of the v-set appears in exactly r blocks, and each pair of distinct
elements of the v-set is handcuffed in exactly A blocks of the design. A necessary condition for
the existence of a H(v, k, 1) is that (1) A(v - 1) = 0 (mod (k - 1)), and (ii) 1f v or k is odd,
then A(v - 1)/(k - 1) is even. Theorem l. Let v and A be positive integers and k € {4, 5, 6, 7} be
given. Then the conditions (i) and (ii) above are sufficient for the existence of a H(v, k, e
Theorem 2. Let v and k be given positive integers and )\ € {2, 3, 4] be given. Then the conditions
(1) and (i1) above are sufficient for the existence of a H(v, k, \). (Received February 28, 1977°)

*77T-A110 R.VENKATARAMAN ,Madurai College, Madurai 625011 and A.M.S.RAMASWAMY,
A.V.C.College, Mayuram 609305 INDIA.
Some algebraic structures on Fuzzy sets - II Preliminary report.

In this paper we introduce further algebraic structures on fuzzy
sets such as fuzzy vector spaces, Euclidean fuzzy space, fuzzy matric space,
matsices and fuzzy algebras. We have given the concept of fuzzy matrices
through fuzzy vector space homomorphisms which in a way 1is different from
the one as introduced by Mr.M.Shimura in his paper -"Fuzzy Set concepts
in rank-ordering objects> appeared in the J.Math.Anal.Appl. 43 (1973) 717-733.
We remark that multiplication of fuzzy matrices, as introduced by us, differs
from that of ordindry matrices. (Received February 28, 1977.) (Author introduced by
Dr. T.V. lekshminarasimhan).
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TIT'Aul HLISOOK LEE, Queen's University, Kingston, Cnt., Canada. An Exact
Sequence in Base Change of a Normal Variety, Preliminary Report.

Anintegr‘dl separated scheme X of finite type over a field k is called a

ariety over a field k |if spec kK is integral, where ¥k denotes the

Xspéc k
algebl‘aic closure of k .

Theorem 1. Let (X,B;() be a normal variety over a field k and k' an algebr-~
—

ic extension of k with Galois group C . Let X' = Xspéc x Spec k' and
1et x(l) = {xe¥|dim@: x=]} . Then there is an exact seauence

N G o2 . ! - LR
05 H'(G, TG = CLOX = OO HETO 5 = Dy B/ Gy H (G, 0015 WG, T O
is a special case, we have (A (1) B(%- .’X/Q'X,X)EB(X'/X) if ¥ is regular
variety. Using this we have:

Let F be a nondegenerate n-ary (n5) aquadratic form over a field

Theorer: 2.

k of characteristic zero and X = proj (k[xl""’xn‘l) ; then E(X) T B(k) .
T

{Received March 7, 1977.)

m.All2 BRUCE A. MAGURN, Department of Mathematics, University of Oklahoma, Normar,
Oklahoma 73019. SK, of Dihedral Groups.

If o
srojections of (e1+e,})ZG to elzG and eQZG may be completed to a cartesian square of
rings in which all maps are surjective. The fourth ring is ZG/C where C is the conductor

e

5 a finite group, and e, , e, are orthogonal central idempotents of QG, the

from elZGXGQZ". to (el+e2)ZG. If H is a cyclic normal subgroup of &, orthogonal central
idempotents of QH remain central in QG and determine surjective cartesian squares on both

the H and C levels. M. Keating and T. Obayashi (separately) proved SK1ZDP =1 for Dn
dihedral of order 2n, n a prime power. An SK1 Mayer Vietoris sequence derived from
surjective cartesian squares (induced from the rotation subgroup) extends this result to

all dihedral groups. (Received March 4, 1977.)

T-A113 Stephen C. King, California State University at Los Angeles, Los Angeles,
California 90032. The isoclinism class of a finite group. Preliminary report.

Although the isoclinism class of a finite group must include infinite groups, this class
tonsists entirely of central-by-finite groups. By our theorem below, the isoclinism class of
'Central-h)'-finite group must include a finite group. Theorem. For any group G, the following
are €quivalent : (1) ¢ has a finite isoclinic section; (2) G is isoclinic to some finite group;
md (3) [6:2(G)]< =. We also have examples to show each of the following: (1) The above three
“Mditions imply neither "G has a finite isoclinic quotient' nor "G has a finite isoclinic
s“bxm“l’"- (2) For any natural number n, there is a finite group with n isoclinic quotient
froups (respectively, subgroups}, no two of which have the same order and none of which has a
Proper isoclinic section. (3) In particular, there is a finite group H such that for any
Mtura) Number m, there is a finite group G isoclinic to H such that |G|1 m-|H| but G has no
Proper isoclinic sections. (Received March 3, 1977.) (Author introduced by Marshell Cates).

"NT‘A‘I]-L' ::amela_l\. Ferguson, University of Miami, Coral Gabies, Florida 33124, On a Problem of
| fobenius, Preliminary report.
Sroups Considered are finite, Let p be a prime, then Gp denotes a Sylow p subgroup of a group G.

It

o
1 'S @ set of primes, then |G|1' = |6 }. A group G is said to be n,-closed if the set of
i

n
pew 'p
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7w -elements form a subgroup of G, G is weakly n,~closed it for every subgroup U of G, the number of

n,-elements of U Is exactly |u| . Frobenius posed the following problem: Let G be a weakly
1

n]-closed group., Is G, ﬁl-closed? in Theorem A, we show the answer Is affirmative, if L) is a set
of odd primes. Theorem A: Assume L2 is a set of odd primes, If G is a weakly n‘-closed group, then

G is n -closed. (Receiveda March 7, 1977.)

*77T-A115 A.H. LACHLAN and ROBERT E. WOODROW, Mathematics Department, Simon Fraser Univer -

sity, Burnaby, B.C. V5A 1S6. Countable ultrahomogeneous undirected graphs
Preliminary report:

Let G = <VG ’ EG > be an undirected graph. The complementary graph G is

<V, , By> where (V ,V,) €Ey iff v, 4 v, and (V,,V,) iEG . Let K(n) be the

complete undirected graph on n vertices and let E be the graph + e—= , j,e.

<{a,b,c}, {(b,c) , (c,b)}> . G is ultrahomogeneous just in case every isomorphism of

subgraphs of smaller cardinality can be lifted to an automorphism of G . Let

D = {K(n) : n€w} U {E,E} U {K{n) : n€w} . Theorem: Let G, /G, be two countable
(infinite) ultrahomogeneous graphs such that fo:r each H € ¥ H can be embedded in G1
just in case it can be embedded in G2 <« Then G1 ¥ G2 . Corollary: There are a

countable number of countable ultrahomogeneous (undirected) graphs. (Received March 8, 1977-)

*77T-AL16 DANIEL BATIGNE, George Washington University, Washington, D.C. 20052
Note on integral {1}-inverses of integral matrices.

Let A be an mxn complex matrix. B is a {1}-inverse of A if it satisfies the
equation AXA = A ; the complete set of solutions is denoted by A{1} . A matrix is
said to be integral if all its entries are rational integers. A matrix P is
unimodular if it is square, non-singular, and |det(P)| = 1 . We prove the following
theorem: Let A be and integral matrix and write

= 00
A P[d’o]o’
where P and Q are unimodular, and D is non-singular and diagonal. Then, A has an
integral {1}-inverse if and only if |det(D)| = 1 . Furthermore, such an integral

{1}-inverse is given by
- o1 (02440 5!
o= 0l (T2
Also, letting C = BAB , we find that the set of all integral {1}-inverses of A is
{ C+ Z - CAZAC : Z is integral }.

(Received March 9, 1977.) (Author introduced by Dr. Irving J. Katz).

*77T-A117 R. J. Duffin, Carnegie-Mellon University, Pittsburgh, PA, 15213, and 1. D. Morley,.
University of Illinois, Urbana, IL 61801, Inequalities Induced by Network Connection8-

It has been found that interesting mathematical relationships arise from a vertorial
generalization of Kirchhoff's and Ohm's laws, in which the "resistors" become positive semi-
definite (PSD) linear operators. In analogy to the parallel connection of resistors Anderson
and Duffin studied the parallel sum P:S of two PSD operators on a finite dimensional spacé,

defined by R:S = R(R+S)+S. This paper extends the results of Anderson and Duffin that
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“ R‘SH < || RH : II SH and tr[R:S) trR:trS to a wide class of operations derived by a

vertOl'ial analog of Kirchhoff's and Ohm's laws. These inequalities remain true in Hilbert space.

[some of the above results were reported at the 1975 Summer Meeting of the AMS.) (Received March

1, 1977.)

¥71-A118  Don Pigozzi, Iowa State University, ames, Iowa 500ll. Finite groupoids
without finite bases for their identities.

et K be the class of groupoids described in title. Let T,y be arbitrary terms
in one binary operation symbol, and x a variable occurring in r. T[g] is the
term obtained from 1t by replacing every occurrence of every variable by g. ;x
is the term obtained from 1t by fixing the left-most occurrence of x and then
replacing every other occurrence of every variable y by T[7[yl]l. Theorem. For
every T and every X there exists an 9 € K such that 9k x =~ ?x' Corollaries.
{1) K includes an infinite subset independent in sense of Foster, Math. Z.,
62(1955). (2) ©Let HSP(L) be the variety generated by any L <€ K.

({BSP({u}): weK], € ) includes a sublattice isomorphic to all finite subsets of
natural numbers; it also includes infinite non-distributive lattices. (3) If 4w

is any finite groupoid such that 9k x ~ T where +t contains a variable distinct
from x, then 9 € S(K). (4) HSP(K) is the class of all groupoids. (Received

March 11, 1977.)

TT7-A119 BRIAN J. DAY, Department of Pure Mathematics, University of Sydney, N.S.W. 2006.
Note on Pontryagin duality.

A result on density type of a functor is combined with results by D.W. Roeder on category theory
3pplied to Pontryagin duality to produce a more efficient proof of the duality between discrete

abelian groups and compact hausdorff abelian groups. (Received March 14, 1977.)

TT-Al20  William A. Lampe, University of Hawaii, Honolulu, Hawaii 96822. A note on algebras of
fixed similarity type. Preliminary report.

For any similarity type there is an algebraic lattice L such that I is not isomorphic to

the congruence lattice of any algebra of that given type. This refutes a long-standing conjecture
o] . -

N the congruence lattices of groupoids. (Received March 1L, 1977.)

WT‘AI?.I D. Suryanarayana, Memphis State University, Memphis, TN 38152; Andhra University,
Waltair, India. On some asymptotic formulae of S. Wigert.

Let
$(m)  and ¥(n) respectively denote Fuler's ¢ and Dedekind's y-functions. Let v(n) dencte
the
faximal square-free divisor or the core of n, which mav be called Wigert's y-function; since
¥iger
8eTt was the first person to discuss in some detail ateout it in 1931. In this paper we improve

the -
estimateg of the error terms in the asymptotic formulae established by Wigert for

[ Yn)¢(n) ; :
L RTCOTTCRE ETCY

¢ 9
s We also establish asymptotic formulae for } ¢<(n),
n<x ndx ¥(n) n<x

) () and

oSy z lPZ(n) with better O-estimates for the error terms than those that exist in the

n<x

ute
Taty .
Te so far, in case of the first two sums and a new formula ir the case of the third sum.
The Bethods ygeq
ercy 14, 19773

in this paper are elementary, whereas those of Wigert are analytical. (Received
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*777-A122  Antonio M. Lopez, Jr., Loyola University, New Orleans, Louisiana 7011s
The maximal right quotient semigroup of a strong semilattice of semigrOuEs

Let S be a strong semilattice Y of monoids. If S is right nonsingular then Y jig
nonsingular. The converse is true when S is a sturdy semilattice Y of right
cancellative monoids. Should S have trivial multiplication then each monoid of
more than one element has as its index an atom of Y. Finally, if S is a right
nonsingular strong semilattice Y of principal right ideal Ore monoids with onto
linking homomorphisms then Q(S), the maximal right quotient semigroup of S, is

a semilattice Q(Y) of groups. (Received March 17, 1977.)

#r7T-A125  Alexander R. Bazelow, Polytechnic Institute of hew York, Brooklyn, 11201
and Frank Brickle, Princeton University, Princeton New Jersey, 08540, 4
Partition Problem Posed By Milton Bagbblitt (Part I). Preliminary Report
The recognition of contemporary twelve-tone music theory as a significant
source of mathematical problems owes much to the work of Milton Babbitt. For back-
ground (and key terminology) see Edwin Hewitt and G.D.Halsey, A Group Theoretic
Method In Musical Theory (to appear in Selects Mathemagticg as Bine Gruppentheors-
tische Methode In Der Musiktheorie) as well as Abstract # 74T-A213, in Notices gmep,
Math. Soc. 21, # 6 (Oct. 1974), p. A-526, Recently Babbitt has posed the following
partition problem. Consider the ring My(Ziz) of 4 X 4 matrices over the integers

mod-12, Let (81,3) be the 4 X 12 matrix obtained from a sequence of any four trans-
formations of 212 by elements g, of the group G of music-theoretic transformations.

(1) Find an algorithn to compute the number "n" of elements of My(212) with the
property that their rows and columns add up to_twelve. Here 0 18 excluded a8 a
matrix element, repetitions of integers are allowed, and ordinary addition is assum=
ed.

(II) Find an aleorithm to compute the number "m" of tableaux (T) derivable
from columns {(C) of solutions to (I) with the property that they can be filled by
elements of (g;,;) in such a way that each tableau "T" contains all of in .

In the abave paper we discuss a procedure that generates a large class of
solutions to (II) and (I). (Received March 21, 1977.)

T TT-ALSL WALTER TAYLOR, Mathematics Department, University of Colorado, Boulder,
Ccolorado  8030%, (Cohomology rings of topological algebras.

etV he an idempotent varicly which is non-trivial in the sense that it contains no
subvaricly cquivalent to the variety of scts. THEOREM. If A 1is a topological algebra in v
whose rational cohomology ring H*(A;Q) is [inite-dimensional over Q, then Hx(A;Q) is an
extorior algebra wilh generators in odd dimensions. (For a related result, sce my earlier

abstiract 76T-A213.) Of course this result is in the spirit of Hopf. {Received March 23, 1977.)

*777-AL25  DAVID E. DOBBS, University of Tennessee, Knoxville, Tennessee 37916. Weak global
dimension of pseudo-valuation domains.

Let R be a pseudo-valuation domain, i.e., a quasilocal integral domain whose maximal ideal, M,

. in
coincides with tie maximal ideal of some valuation overring of R. (0f course, R is a valuation doma.

iff each ideal of R is R-flat iff w.gl.dim(R) < 1.) Theorem. Let R,M be as above, and suppose
. . . 8
rhat R is not a valuation domain. Then: (a} M = M? iff M is R-flat iff each prime ideal of R 1

. R)
R-flat 1iff w.gl.dim(R) = 2; (b) M # M iff the weak dimension of .M is infinite 1ff w.gl.dia

R
. : are 0
= . Corollary. The only possible weak global dimensions for a coherent pseudo-valuation domain
1 and ». New characterizations of coherent pseudo-valuation domains are also obtained. The proofﬂ

or
ccnsist of adapting certain arguments of the author, Comm. in Algebra 1 (1974), 439-458; the auth

and I. J. Papick, Proc. Amer. Math. Soc. 56 (1976}, 51-54; and the author, Canad. Math. Bull.
r the

18 (1975), 657-660. The adaptation of those arguments, which were originally designed fo
#pgeudo”

less general D + M- construction, proceeds with the aid of recent work of Hedstrom-Houston,

valuation domains," Pac. J. Math., to appear. (Received March 25, 1977.)
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2% B. A. Davey and M. S, Goldberg, La Trobe University, Bundoora, Australia, 3083,
Varieties of p-algebras and double p-algebras as reflective subcategories of
distributive lattices. Preliminary report.
the category of bounded distributive lattices; By is the category of distributive p-algebras, and

i< w) are the subvarieties of Bm; B:‘ (m,n < w) is the category of distributive double p-algebras,

lie in B and whose duals lie in B, Let X, X, X,, and X:: be their topological dual categories
s Priestley).

ren 1: G: X=X, defined on objects by G(Y) = {{x, AYEY x I'(Y) |A C (x]} gshere I'(Y) is the space of
ed subsets of Y with {ts usual topology and order); and on arrows by G($)({x, A)) = (x¢, Ad), 1s a
tor, and is right adjoint to the forgetful functor from X, to X. [I The right adjoint G, : X=>X
the forgetful functor from Xn to X is obtained by setting Gn (Y) = {{x, A) € ¢ (Y) | [A] < nl.

em 2: Fy 2 X, thl defined on objects by F1(Y) = {{x,y) € Y2 | x s y}; and on arrows by F,(¢){ x,y)
¥, y¢) 1s a functor, and 1s right adjoint to the forgetful functor from Xrl1 to Xn' 0 Thus we have
i left adjoints to the forgetful functors between Br11’ B, and D. Corollary 1: FB,(S) = O(Gn(gs)).D
Grollary 2: FB;(S) = 0(F) (cn(gs))). [0 This generalizes the description of FB{(S) given in

se Notices (76T - Al56). These functors G, Gn’ and F) are also used to describe coproducts in

’Bn’ and Br11' (Received March 28, 1977.)

4127 Dr. V.R. Chandran, University of Manitoba, Winnipeg, Manitoba, Canada, R3T 2N2.
A Note on Padmanabhan's Paper.

In a paper titled "Regular identities in lattices" (Trans. A.M.S., Vol. 158, No. 1,
1, page 188), R. Padmanabhan mentions that the independence of the axioms of quasi-lattice is

-settled. In this paper we establish the independence of the axioms of quasi-lattice.

xeived January 27, 1977.) (Author introduced by Professor R. Padmansbhan),

“7.A4128 EDUARD W. WETTE (DR.), 14 Blumenstrasse, D 5608 Radevormwald, Fed. Rep. of Germany.

Untruth and explicit end of elementary computations.

‘refer to my 1973 Varna report (International Logic Review 9 (1974), 51-62) on a system-
irternal "consistency -deduction within pure number theory, and to my calculus ‘Qo (: The
sytation of number theory I, 1insert to ILR 10 (1974)). Such a deduction can be performed
7 an induction-free induction step for a primitive recursive predicate on one variable —

s¢en without parameter-'derivations® (l.c., §§ 2.3, é;g). The arithmetizing number r.DA-‘ of

100000 120412

e new rconsistency-‘—inconsistency deduction is < 16 ~ 10 ; moreover,

N r. =

g Dy 3> 10000 .

-+ conversion of a masked inconsistency into a direct one within logic-free recursive
wputations (cf. The Journal of Symbolic Logic 41 (1976), 279-280) yields a new bound of

10240830
: first inconsistent '"natural' number M: M <10 . Boolean algebra can be refuted
3 10240830
:+n without simple computations with indices, since 100M~ < 10 . Power-iteration

.z forbidden — far beyond the ban of L. Kronecker. (Received March 31, 1977.)

11T-A129 MING-CHANG KANG, The University of Chicago, Chicago, Illinois 60637. Projective modules and
Picard groups,

Theorem 1. Let R be a 1-dim commutative noetherian ring so that the integral closure of R in its total
quotient ring is a finitely generated R-module, and A =R [Xl’ ey Xn] the polynomial ring of n variables over
R. Then every projective module over A is isomorphic to the direct sum of a free module and a projective
module of rank one, Theorem 2, Let A be any commutative integral domain, G a group of automorphisms
acting on A, AG ={fa€a ,a is fixed by every element in G}, Suppose there is a prime ideal P in A so that
U(A) = U(AG)(1+P)* where U(A) and U(AG) are the groups of units and (1+P)* is the set of units of A in 1+P.
Assume for any f in G,f(P) = P and f{ induces the identity map on A/P. Then there is an injection from the
kernel of Pic (AG) - Pic (A) into Hl(G, (1+P)*)., Theorem 3., Let A= K[Xl' ey Xn] where K is either the
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so that G can be generated by elements of finite order. Then Pic (AG) is trivial, AMS (MOS) subject class
fications (1970). 13. Commutative rings and algebras, (Received March 22, 1977,)

field of real numbers or the field of complex numbers, Suppose G is any group of K-automorphisms actiugm]

777-A130 Yecheskel Zalcstein, University of Southern California, Los Angeles, California
' 90007, Solvability of the finiteness problem for linear semigroups.

This is » revision of abstract 77T-A45, February 1977, Theorem., There is an
algorithm for deciding whether a finitely generated semigroup of finite-dimensional matrices
over a figld is finite. The proof is based on a bound on the size of a finite semigroup
generated by a fixed number of nxn matrices, using a technique of M¢Naughton and
Zalcstein (J. Alg, 34(1975), 292-299). A simpler, but considerably less explicit, proof
is obtained by the proof of Theorem 3 in Kopytov (Algebra and Logic 7(1968), 388-393) in
conjunction with a theorem of McNaughton and Zalcstein in the paper quoted above, thata
finitely generated periodic semigroup of finite dimensional matrices over a field is finite,

This result has been proved independently by Gérard Jacob using a different method.

(Received March 31, 1977.)

*77TT-AL31 WILLARD E. BLEICK and PETER C. C. WANG, Naval Postgraduate School, Monterey, Cali-
fornia 93940. Asymptotic representation of Stirling numbers of the second kind.

The distribution of the Stirling numbers S(n,k) of the second kind with respect to
k has been shown by Harper [Ann. Math, Statist. 38 (1967), 410-414] to be asymptotically normal
near the mode. A new single-term asymptotic representation of S(n,k), more effective for large
k, is given here. It is based on Hermite's formula for a divided difference and the use of
sectional areas normal -to the body diagonal of a unit hypercube in k-space., A proof is given
that the distribution of these areas is asymptotically normal. A numerical comparison is made

with the Harper representation for n=200. (Received January 28, 1977.)

*T7T-A132 COLIN D. WALTER, University College, Belfield, Dublin 4, Ireland.
A class number relstion in Frobenius extensions of number fields.

Let G be a Probenius group with kernel N of order n and complement F of order f.
Suppose G is maximal or metacyclic, i.e. n = f+l, or N and F are cyclic, and the
normal extension K/k of number fields has G as its Galois group. For the subfield I{H
fixed by a subgroup H let h(H) be the class number, and r(H) the rank of the unit group
8. Then BB /bR = QYT where @ = [U: U TT '] 1 1s the
order of Tor(UF/UG); A = $(r(N) - r(G) + (£-1)(r(F) - 2r(G) + 1)) 1in the maximal case
and A = £ - 1 + §2(r(N) - r(G)) 1in the metacyclic case. Here Tr denotes a product

over all complements F' in the maximal case, and over the complements PF' = niFn_1 (0g1i<t),

where 1 generates N, in the metacyclic case. (Received April 1, 1977.) (Author introduced
by Thomas J. Laffey).

TTT~-A133 Ann Bateson, University of Colorado, Boulder, Colorado 80309. Groupoids in a Variety.
Preliminary report.

A groupoid is a small category im which every morphism is an isomorphism. We will denote a
groupoid by (G,D, o, -1) where G 1s the category, D is the domain of the binary operation

-1 :
o , and - :G~ G the full operation of forming inverses. A groupoid in a variety (equational
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-1 -1 . N
is a structure (G,D, o, , ft) where (G,D, o, ) is a groupoid,

s 2
(Gvft)t&T € V and satisfying: (i) D 1is a subalgebra of (G, ft)fe’l‘ y

class) Vv
(ii) o: D= G

. Css -1 . .
is an ft - homomorphism, and (iii) : G+ G is an ft ~ homomorphism. (A ,7J , ft)t €T
a topological algebra in a variety VvV if (4, ft)te T €V , (A,T) 1is a Hausdorff topolo-
n
t

gical space and each ft: A - A is continuous. We show that the automorphism group of

is

every object of every groupoid in V 1is isomorphic to a subgroup of the fundamental group of some

arc-component of some topological algebra in V . (Received April 1, 1977.)

»7T-A13h G. 5. Rieger , Université de Bordeaux I, Dép. de Math., F-33405 Talence.
On a certain class of non-linear congruences.

let s € N (positive integers), aj € 2 (integers), bj € 2, Fj(x) e z(x] . Fj(x) 20
for 0£x€2 (1 £j£s),0f/a€Z , meN, (mya) =1, (m bj...b.}) =1, teN,

N < £k £
€., d4 €2 ,9 €2, HxE 2] , H (x) 20 for 0£xeZ (1 £k £¢t) , 8
m, 4. .dt) =1, (\P(m), gl...gt) = 1 with the Euler function p. With o(\B: =
let B(x) : =2_ 14345 ajo(bj\Fj(x)) r C(x) @ = Z’lﬁkét S (G gy NH (x0))

Obviously a x + B(x) , a x + C(x) , a x + B(x) + C(x) has period M1 s = En, \F(m_)] ’
"2 s = En, P(\P(m))] , M3 : = [m, v(m), \f( P(m) )] respectively. Theorem 1. ax + B(x)
with 0£x<M1 , ax + C(x) with 0 £ x 4M2 , a x + B(x) + C{x) with O_‘_x‘M3
produces every residue mod m equally often. Let b g 2 , c€ 2 . A similar theorem
holds for xe(b + B{(x) + C(x)). These theorems make it possible to apply the sieve
method to sequences of the forms a x + c + B(x) + C(x), xs(b + B(x) + C(x)) + ¢

This continues earlier work ({(see Abstract 76T-A247, these Notices 23 (1976), A-577;
misprint: read G(x+k) instead of G(x)+k). (Received April 4 , 1977).

*TTT-A135 WILLARD E. BAXTER, University of Delaware, Newark, Del. 19711 and WALLACE S. MARTINDALE,
3rd, University of Massachusetts, Amherst, Mass. 01003. Jordan automorphisms of semiprime
rings. Preliminary report.

For an arbitrary nonassociative semiprime ring R the notion of extended centroid C and central closure
RC are defined. If R is semiprime associative C is shown to coincide with the extended centroid of R
Tegarded as a Jordan ring. These results are then applied to the study of a Jordan automorphism ¢ of
& associative semiprime ring R. Theorem. ¢ can be extended to a Jordan automorphism ¥ of RC and
V= 0+7, where 0 is a homomorphism of RC into RC and T is an antihomomorphism of RC into RC. An
*xample s given of a semiprime ring R with Jordan automorphism ¢ which cannot be written in the form

[\

T, with o(R) < R and T(R) ¢ R. (Received April k4, 1977.)

.
M36 Kit-sum Lee, University of British Columbia, Vancouver, Canada V6T 1WS, The

Elobal dimension of group rings of nilvotent groups. Preliminary report,

Let R be an associative ring with unity. Let G be a nilootent group with
[
ax.df'-“&llfl.ty < ;\‘n’ n=-1, O, 1,0.. The Hirsh number of G is denoted by h(G). Theorems:

Qa :
Y1t g 1s R-torsion-free, then (a) h(G) £ cd,G € h(G) + n + 1, (b) cdpG € 1gld RG €

R

<

$lgla R 4 h(G) + n + 1. (2) The following statements are equivalent: (a) lgld RG is

fini
te. (b) 1g1d R is finite, h(G) is finite, G is R-torsion-free. (c) lgld R 1is

tnig
© CdRG is finite. (Received April 4, 1977.)
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T7T-A137 RONSON J., WARNE, University of Alabama in Birmingham, Birmingham, Alabama 35294,
Cliffordian semigroups.

A Cliffordian semigroup is a semigroup which is a union of its subgroups. For definitions, see, for
example, [R. J. Warne, Bands of maximal left groups, Revue Roumaine de Mathématiques Purés et Appliquées
Al
17¢1972), 1705-1707). Let (I, ) ({(J,*)) be a lower (upper) partial chain Y of left groups (right groups)
(Ia:a €Y) (Ja:d € Y) and let Ia n Ja =H

o 3 maximal subgroup of I, and Ja- Elements of I (J) will be

denoted by cap (lc) roman letters, ¥ A€ Ig, then a € Js. U BE€ I"]’ A~a and B~b means 6=17 gp4 there

1

exists u€ Hgs.t. A=Beu and a=u ~*b, If A€16 and b€ Jﬁ' there exists unique Ab=(Ab)26[aB and

bA € JaB, If as8, A€1 BElﬁ, u€ HB, FFIy, and w€ Hy, (axb)C =aC' +bC where C'=Cb, Casb)=

o
(Cb)a, (B° A)d ~ Bd * Ad' where d' =dB and d(B°A)~ (dB)A, uA€ H_, Au= ueA°(uA)_1, (Few)e = Fe
o s

e(F°w) =eFxw, Let X=U Iy % Jg: € Y)., Define (A,a)~(B,b) if A~B and a~b and let [A, a] denote
the ~ class containing (A,a). Let (Y,I,J,a,A) =U denote X/~ under the multiplication [A,a] [B,b]=
[A=°(Ba), (aB) *b]. Theorem. S is a Cliffordian semigroup if and only if S is isomorphic to some U, This
theorem is a modification of {R, J, Warne, On the structure of semigroups which are unions of groups, Trans,
Amer. Math, Soc. 186(1973), 385-401, Theorem 1,12]. (Received November 15, 1976,)

77T-A138 MILTON WANNIER, 2000 University Street, Eugene, Oregon 97403, The Wannier spectrum.
Let R be a commutative ring, Let P UN be a disjoint covering with PPCP, P+ P=P, 0 € P, NN=

-N, -1 € N, {P} is the Wannier spectrum of R. (P could be a prime ideal or an ordering.) (Received
April 5, 1977,)

William C. Brown, Michigan State University, East Lansing, Michigan 48824.

*TTT-AL39 Differentially Simple Rings.

Let R denote a commutative, associative ring with identity. 1In this paper,
we prove the following theorem: Let R be a noetherian ring; let R be the
integral closure of R (in its total quotient ring); let H(R) denote the group of
all higher derivations of infinite rank on R. Suppose R is H(R)-simple. Then
(1) R 1is an integral domain containing a field.

(2) The conductor of R in R is (0) or R.
(3) R 1is geometrically unibranched at every prime ideal p < R.

We also give examples which show that R need not be normal at p.
(Received April 6, 1977.) (Introduced by Wellington Ow).

77T-A1LO M, Zubair Khan,Guru Nanak Dev University, Amritsar-143005, Modules
behaving like torsion abelian groups, i

Singh introduced two conditions on a module M(Lecture note volumes 25, Marceh.‘
Dekker) and showed that some of the decomposition theorems known for torsion abeodﬂ'
groups hold for said module, Iet M be a module as cited above, then for any subm

N of M, denote by H"(N) the submodule generated by all those uniform elements x in
M such that e(x+N) < n, A submodule N of M is said to be h-neat if NOH,(M)=B (W)«
M is said to be of horizontal height (denoted by h(M}n if soc(M) € Hp_4 (M) bub

soc(M)¢ Hn(M). In tkis paper above two concepts are specially studied, Following
are among the main results proved: 1, If h(M) = n, then M = N, © N, where N1 is o8
elementary module of exponent n and either K, = (0) or h(Nz) > n, 2. Hn(Hn(N)) =
N + H; (0) 3. Following are equivalent {a) N is h-pure in M, (b) N is a direct

summand of HB(N), (¢) if U/N is finitely generated, then N is a direct summand of

o
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cUcMi(d), For every uniform element x @ M/N, there exicts a uniform element x'€M
guch that X' = X and e(x) = e(x'). 4. If N is h-neat in M with same socle then I<N,
5 1f£ U is complemer}t of N in M then U is h-neat, conversely if U is h-nest in } and
?'s subsocle of M with T N N = 0 and T @ soc(N) = soc(M) with T = soc (U), then U is
Dcomplemen't’. of N, 6. If N and U are h-pure submodules of ! with same socle and if
W= U®T then M = N@T. (Received April 8, 1977.) (Author introduced by Professor Surjeet

singh)-

q'(T-All*l JOE W. FISHER, University of Cincinnati, Cincinnati, Ohio 45221
Finiteness Conditions for Rings with Finite Group Actions, Preliminary report.

let R be an associative ring with a subring S. Theorem 1. Assume that there exists a finite subset
{ul,...um] of R such that R = Z{Sui t 1 <di< m},Sui = uiS for 1 < i <m, and fu1,...,um} forms a
group under multiplication. Then a left R-module is Artinian if and only if it is Artinian as a

left S-module. Our proof dualizes to give the corresponding "Noetherian" result which was proved by
formanek-Jategaonkar, Proc. AMS. 46 (1974), 181-186. Other results and applications include the
following. Let G be a finite group of automorphisms acting on R (possibly with |G!-torsion) and let
R*G denote the skew group ring. Theorem 2. A left R*G-module is Artinian (Noetherian) if and only if
it is Artinian (Noetherian) as a left R-module. Theorem 3. A ring R which does not necessarily have
aunity satisfies the DCC (ACC) on left (two-sided) ideals if and only if R satisfies the DCC (ACC)

on G-invariant left (two-sided) ideals. Theorem 4. R satisfies the ACC on semiprime ideals if and

only if R satisfies the ACC on G-invariant semiprime ideals. (Received April 11, 1977.)

*17T-A142 BARRY J. ARNOW, Kean College of New Jersey, Union, New Jersey 07083, Dedekind completions
of lattices by ends.

It has been established that a regulated semilattice can be represented as a basis for a locally compact

Hausdorff space defined on the collection of ends (generalized ultrafilters) from the semilattice. In this work, a
lattice structure which is suitable for generating a semilattice of this type is determined. This lattice structure
I8 then passed onto the associated topological space of ends giving Dedekind completions of the original lattice and
the generated semilattice, The interaction of the topological and lattice structurc of the collection of ends is also
tonsidered, (Received March 25, 1977.)

*TIT-A143  THOMAS J. LAFFEY, University College, Dublin, Ireland. The Hughes
Problem for exponent nine. Preliminary Report. T
let ¢ be a finite group, n a natural number and let Hn(G) = <ggG|gn # 1>. We have
T .
Proved the following Theorem. If G is not a 3-group, then ]G/HQ(G)l = 1,3,9 or 27. Al}

Tour Possibilities can arise. This result is similar to a result of Hughes and Thompson
(Pacifye J. Math. 9 (1959), 1097-1101) for the case n prime and to a result of the author
{thege Notices, Abstract ## 77TA-2) for the case n = 4. In proving the result for n = 9,
the ﬁﬂlowing results of independent interest are obtained : (1) Let X be a finite

3-sup

) §r°uP of GL(d,F) where d 31 and F is a field. Let x,y € X be such that

N3, .3
Ty

2)

=1 and (ii) neither x nor Yy has 1 as an eigenvalue. Then Xy = yx.
) Let P he a finite 3-group such that [2(P)| = 3 and that x° ¢ Z(P) - {1} for all
EP .
®®). Then |p/¢(P)| 5 27. (Received April 12, 1977.)

.
Ay WILLIAMS K. FORREST, University of Manitoba, Winnipeg, Manitoba, Canada R3T ZN2.
Upper and Lower Integration on Algebraic Manifolds in Characteristic p. Preliminary
A Report.
the,
Oy of upper and lower integration on varieties embedded in the space S:(F) for ¥ an

aThitray.,
Tary Countable algebraically closed field is developed. We outline the theory as follows. Given
varj
ety v e define the content C(v) of V and the r-content Cr(v) of V in terms of a

Moty
n - R .
of Partition of mesh r. Theorem. If V is a variety of SZ(F) then fer each real number
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r> 0 we have Cr(v) = C(v). Corollary. Given ¢ > 0 and r > 0 there is a partition of mesh
. r

such that for the upper and lower sums U and L of a regular function ¢ :V -~ SA(F) we obtajg

the expression U-L <. Defining the upper and lower integrals of ¢ we show the existence of

the lower integral L Jr(p thus obtaining a lower integral L IF @ on V wvia the representatjop

of subvarieties as points of V. (Received April 12, 1977.)

Analysis (26, 28, 3035, 3947, 49)

*¥77T-B35 Albert A. Mullin, 6840 Todd Street, Patton Park, Ft. Hood, Texas 76544,
On imbrication theorye.

Imbricatior theory deals with matheratical nroperties of the ways that sets can be
covered or nacked when they meet or join. Lemra 1. Let A be a non-empty subset
and S a comovact ccnvex subset of EP, Let C be a nor-erpty commuting family of non-
exparsive mapoirgs of S irto S. Let m be a positive inteser. Then each m points of
the convex hull of A can be covered by a translate of the set F& S of all common
fixed-points over C iff each m voints of A can be covered by a translate of F.
Lerma 2. Let A be a cornact corvex subset of E'e Let C be a non-empty comruting
family of nor-expansive mapoings from A into A. Let B&< A be the set of all common
fixed-points over Co Let { Sgt fE;F} be a nor-empty family of compact convex sube-
sets of E". Let {Cfl fEI?} be a class of non-empty cormuting families of none-
expansive mappines from Sy into Spe  Let Crt fGI?} be the class of all sets of
comron fixed-noints over Cf, f&r. If each (n + 1) or fewer members of {.Gf } have
a translate of B in corron then all merbers of {'Gf } have a trarslate of B in

cormon. Avolications to combinatorial geometry are discussed inforrallye
(Received August 2h, 1976.)

*77T-886 Johannes C.C. Nitsche, University of Minnesota, Minneapolis, Minnesota 55455

Contours Bounding at Most Finitely Many Solutions of Plateau's Problem.

One of the most vexing questions in connection with the classical Plateau problem which remains
unanswered today, although it has been a challenge since 1939, is concerned with the phenomena
of uniqueness and non-uniqueness and with the isolated character of minimal surfaces. It is un-
known whether every solution of Plateau's problem, stable or unstable, is isolated (in a suit-
able topology), so that only a finite number of disc-type minimal surfaces could be spanned in a
given contour. The present investigation addresses itself to these matters. We denote by ¥
the class of regular analytic Jordan curves [ for which it is known a priori that no solution
of Plateau's problem can have (interior or boundary) branch points. [The assumption of analyti-
city is not essential.] Notable examples for curves of class 9 are described by the Lemma:
"If there is a straight line such that no plane through this line intersects [ in more than two
distinct points, then [ 1s of class U ." Theorem: "A Jordan curve of class U whose total

curvature does not exceed the value 671 bounds at most finitely many isolated solutions of

Plateau's problem.” (Received February 17, 1977.)

. sland
*77T-B37  Howard A. Levine and John T. Montgemery, University of Rhode Island, K1ngst9n31?f§§s;y!r
02881. On Quenching of Solutions of a Nonlinear Parabolic Equation with a Finite S

ity. Preliminary report.

<l
. . < . < X
Considered is a class of non-linear parabolic equations which includes u, = u + 1/(1-u), 0<x2

. 29-
and 0 < t < T, u(x,0) = u(0,t) = u(2,t) = 0. Kawarada (P.R.T.M.S. Math. Sci., Kyoto U. 3(1975){7
. L ;me and
736).) showed for this equation that when £ > 2/2, {a) the sclution u reaches 1 in finite time
narpened 1o

that (b) quenching occurs, i.e., ut(ﬁi/2,t)->+co in finite time. This result is considerably S
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(pat & number 20 is found such that for & < Zo, the solution exists for all time, is bounded away from
1 on 80y half-strip and in fact tends to a solution of the stationary equation. Furthermore, if
i 10 the solution reaches 1 in some finite time, and in fact, quenches. 2’0 is 2/2 DO * 1,.5303,

where DO is the maximum value of Dawson's integral. The arguments rely heavily cn maximum principles,

(Received February 16, 1977.)

¥71-888 FRANK GILFEATHER, University of Nebraska-Lincoln, Lincoln, NE 68588
Norm conditions on resolvents of similarities of Hilbert space
operators and applications.

For bounded operators on a separable Hilbert space we obtain the follow-
ing results. Let K and D be compact subsets of the plane so that K¢ int(D).
For any constant M < dist(K,\ in‘c(D))_l and for any operator T with o(T)c K,
there is a similarity S of T so that: (1) [||f(s)|]| < |[f(T)]] for all func-
tions f analytic on a neighborhood of o(T), (2) ||(S—)\I)_1H <M for X ExD
and (3) |[[S]|| < sup{|[A|:X € D}. This result is used to show that if T is a

direct integral of operators, if § is a set of full measure and if

vio (T X € 8§} = K, then T is quasisimilar to an operator S with o(S) ¢ K.
If Tis a direct sum of operators {Tn}, then K reduces to chTn5. This latter
case is a result obtained independently by D. Herrero (Notices A.M.S. to

appear). (Received Februery 24, 1977.)

TIT-B39  Jeffery Cooper, University of Maryland, College Park, MD, and University of Victoria,
Victoria, B.C.; and Walter Strauss, Brown University, Providence, R.I., Scattering
Theory for a Moving Obstacle. Preliminary Report.

We consider the scattering problem for the wave equation in the exterior of a moving obstacle with
zero boundary condition. The obstacle is assumed to remain in a fixed sphere for all time, and no
Part of the boundary moves faster than the wave speed. 1In addition, we impose an interior illumina-
tion condition which is the space time analog of the star shape condition. It is not required that
the motion of the body be asymptotically stationary. With these assumptions, we prove the existence
of a Scattering operator and determine the form of the scattering matrix and scattering kernel. The

scattering matrix is of the form I-K where K 1is an integral operator in frequency and direction

: 2 2
Variables. The kernel of K is a tempered distribution on R~ with values in L (si—l) , deter-

Tined by the asymptotic values as t -+ © of the outgoing reflection of a plane harmonic wave incident
o) N . . N
" the moving obstacle. These results are valid for n space dimensions, n odd, n 2 3

{Recetveq February 22, 1977.)

77T'B90 ALLEN R. FREEDMAN, MARC RAPHAEL and JOHN J. SEMBER, Simon Fraser University,
Burnaby, British Columbia, Canada V5A 1S6. Some Cesdro Type Summability Spaces.
Preliminary report.

Let
01' !Oll, AC, ]ACl denote the spaces of C~1 summable, strongly C-1 summable, almost

Cony,
®rgent and "“strongly almost convergent" sequences respectively. The space

Ikcl = { -1 +
(x)] 31 h m+n - o ; ;
. i l 3 such that n Zi=m+l ]xi Ll >0 (n+>> , vniformly in m)}. Let
=
(kr) denote a lacunary sequence: i.e. 8 is an increacing sequence of integers such
that
kr - kr-l_'m (r>=). Let By be the (regular) matrix whose rth row is
g 5 (k- x -1, . .
r ) if k < 1=k and b . =0 otherwise. ILet C be the convergence
r-1 r-1 r ri [°]
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field of B and N be the corresponding strong convergence field: Ne = {(xi)l 3 L such

¢} :]
that (k. - k_ )71 Zkr Ix, - L] =0 (r->=)}. Let =k _/k RESULTS :
a r r-1 i=kr—1+l ¥ ¥ ) R )
c c i imi c i i w
1) cl Ce and |01| Ne iff liminf qr > 1. 2) Ne |ol| iff limsup qr < -
. . _ c c
3) Cq € oy iff limq = 1. 4) For each 8, o) # C, , AC 2 C, and lac] 4 Ny -

5) AC = N {cel limq = 1}. e) lac| =n {Nel lim q = 1} . (Received February 22, 1977.)

*777-B91  Harold Widom, University of California, Santa Cruz, CA 95060. Asymptotie
expansions of determinants for families of trace class operators,

A procedure is developed for finding such expansions. The context is general
enough to include a Szego expansion on Riemannian manifolds with boundary. A
pgrticular case: Let k be a well-behaved function on RY, q a bounded subset of
R® with smooth boundary B. Then the determinant of the operator on Lz(n)

d
£(x) = £(x) + o [ k(a(x-y)) £(y)dy
Q
h . . d d-1 _ It
as an asymptotic expansion agno + aja 4. ., If s = [log(l+k)] then

ag = s(0) vol(Q), a; = % IBI |z.n| s(z) s(-z)dz dA(x)

=1 1 3s(z)
ay =3 IBI |z-n| L(z, ® [z'n gradts(z) -7 % z, 1) s(-2)dz dA(x)
where dA(x) 1is the surface element on B, n the unit inner normal to B at x,
the subscript t denotes component tangent to B at x, and L 1is the second
fundamental form of B relative to the inner normal. (Received February 21, 1977.)

*77T-B92 Pedro Alson, 1.V.I.C. and U.C.V., Caracas, Venezuela. Convexoid
compact perturbations of operators. Preliminary report.

THEOREM 1. Let H be a complex Hilbert space. Let T be an operator on H. Then
there exists a compact operator K such that T + K is a convexoid operator. Fur

thermore, K depends continously on T.
THEOREM 2. Let H be a separable complex Hilbert space. For an operator T on H,

let W(T) and We(T) be the numerical range of T and the essential numerical
range of T, respectively. If U is an open set in € and we(T)CU then there
exlists a compact operator K such that T 4+ K is a convexoid operator and

W(T + K)CU. (Received February 28, 1977.) (Author introduced by Professor José Barria).

77T-BI3 Steven B. Bank, University of Illinois, Urbana, Illinois 61801. Some
results on the Gamma functlion and other hypertranscendental functions.

O. Holder proved that TI'(z) cannot satisfy any algebraic differential equation
whose coefficlents are rational functions. In [Funkclalaj Ekvacloj (Serilo Inter-)
19 (1976), 53-63], R. Kaufman and the author extended HBlder's result from the
fleld of rational functions to the field K of meromorphlc functions f for which
T(r,f) = o(r) as r tends to infinity, In particular, if T(r,g) = o(r), then
I' + g cannot satlsfy any algebralc differential equation over K. However, since
T?(r,T') behaves like r(log r)/r at infinity, it 1s natural to ask whether T * g
can satisfy any algebralc differential equation over K if T(r,g) = o(r(los r))
as r tends to infinity. We show that the answer is 1in the negative even for those
g for which T(r,g)/r(log r) tends to O on a sequence which tends to infinitye
(Received March 30, 1977.)
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B9% DAVID A. HOROWITZ, Golden West College, Huntington Beach, California 92647.
- A further refinement for coefficient estimates of univalent functions.
Preliminary report.

s={£f(z) =z + azz2 + a323 + -+ : f is analytic and one-to-one in the

let
it disc}l. The Bieberbach Conjecture asserts that if f£(z) ¢ S, then ]anl <n

for n = 2,3,4,... . FitzGerald (Arch. Rat. Mech. Anal. 46(1972), 356-368) showed
1/2

that |an| < (7/6) n = (1.0802)n and suggested a method for further improvements

of this estimate. Subsequently this author (Proc. Amer. Math. Soc. 54(1976) ,

176-178) refined this bound to [a | < (209/140)'/%n = (1.0691)n . This estimate

nas now been further improved to:

1/14
| 1,659,164,137) . (1.0657)n
nt = 681,080,400

It is also noted that the method suggested by FitzGerald cannot possibly yield a

ja

result better than Ianl £ (1.0572)n . (Received March 7, 1977.)

T71-B95 G. D. Allen, Texas A&M University, College Station, Texas 77843. Duals of Lorentz
spaces. Preliminary report.

teen >, > ... >0, with 1im m_ = 0. The sequence {m,} is called regular if ,I. 7, = O(nm ).
1- "2~ - j j =1 j n

-o
(For example, the sequcnces {j }, 0 < a <1, are regular.) Denote by d*(m,p) the dual of the
pre,y et 3 2:4

lorentz sequence space generated by {n.} and pP. Theorem. Let{‘nj} be a regular sequence.

1
Then for p > 1, d*(m,p) = & - ar (P 1) {{n & }I{n }e Ly {€ }e d*(TI /p D} 1fp =1,
#(m1) = {{n, }| the decreasing rearrangement of {|n [}, {n }, satlsfles n = 0(m.,)}. Here
S 1/p _ 1/p ] L
"4ql=1] and 7w } . (Received March 7, 1977.)

T-B9% G. P. KAPOOR and K. GOPAL, V. V, Post Graduate College, Shamli 247776, India. On the mean
values of functions analytic in the unit disc. Preliminary report.

Let f(z) be analytic and unbounded in the unit disc D= {z: Izl <1}. Consider the mean values Ig(r) =

—k_l)) J"gfgﬂlf(xeie)lo(l—x)_k dx d@ of f(z) for

2n i
/2m Io [tre!®) [%d0 and mg L (r) = (1/(7(1-1)
0<b k<y and 0 <r <1, Inthe present paper the rates of growth of Io(r) and mg k(r) are determined in
%rms of the order p and the lower order A of f(z) (for the definitions of order and lower order see these

Yotices, 20(1973), Abstract 73T, B-226, A-490). Further define Lo g )=

lim sp {inf) 1 {Io(r)/mo k(r)} 1/(-log(1-r)). Theorem. Let f(z) be analytic and unbounded in D having

Otder p apg lower order A. Then, L6 k = €xp (0) and 16 K = exP (A). Some relations involving the geometric
Iy

Jean values, p and A of f(z) are also found (Received March 7, 1977.) (Author introduced by Professor

- N. Kapur )

'77'1"597 William S. Hall, Department of Mathematics and Statistics, University of
Pittsburgh, Pittsburgh, Pa 15260. A Rayleigh Wave Equation.

The asymptotic behavior of an equation for a vibrating string with a Rayleigh pertur-
bation can be analyzed for long but finite times using a recently developed conver-
Sent two-t ime method. 1In addition it 1s possible to predict the existence of infin-
tely Many periodic solutions, and thelr form can be approximately calculated.

4
=N
ally, a subset of the periodic steady states can be shown to be exponentially

EN
ymptotiCally stable, and for these, exact formulas can be presented. (Received
¢h 1, 1977.)
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*TTT-B98 GARY WEISS, University of Cincinnati, Cincinnati, Ohio 45221. Fuglede's Commutatiyy
Theorem Modulo the Hilbert-Schmidt Class and Generating Functions for Matrix Operatopg I

Let H be a separable, complex Hilbert space and let L(H) denote the set of all bounded 1ineap
operators on H. Let C2 denote the Hilbert-Schmidt class. In this paper, we extend the results of
paper I and prove that if N is a normal operator, and X € L{H)}, and NX - XN € Cy then N*X - W e 6

* *
In any case |INX - XNl = [IN"X - xN l'lcz. This is the Fuglede commutativity theorem modulo c,.
2

Furthermore we make a connection between generating functions and commutants of analytic Toeplit;
operators. Let ¢(z) ¢ Hw(T), let (T¢)' denote the commutant of the analytic Toeplitz operator T°.
Then the following are equivalent:

(1) (TP Ac, ¢ ©

(2) There exists F(z,w) ¢ H2(T2) with <F,ziwj> = 0 for all i,j <0 such that

(o(2) - o(w))F(Zow) € HA(T?). (Received March 1k, 1977.)

T7T-B99 Russell G. Bilyeu and Paul W. Lewis, North Texas State University, Denton, Texas 76203.
Compact and weakly compact operators on C(H). Preliminary Report.

Let E and F denote Banach spaces, let H be a compact Hausdorff space, let C(H,E)(C(H)) be the
Banach space of E-valued (real-valued) continuous functions on H, and let L:C(H,E) > F be an
operator represented by the vector measure p (via the Riesz Representation Theorem). Theorem. The
dual of C(H,E) possesses smooth points iff H is countable and E* possesses smooth points. If T is
a smooth point in the space of compact operators from C(H,E) to F, then (a) H = {xi} is countable
and (b) T(f) = Z'rn(fxi)) , where ZTn is an unconditionally converging series of compact operators,
€ €C(H,E). Theorem. The operator L:C{H) -+ F is weakly compact iff y achieves its supremum on
range (p) for each y €F***, Theorem. The operator L:C(H) - F is weakly compact iff every
sequence in range (u) has a subsequence whose areithmetic means converge. (This theorem is a

converse to a recent result of Diestel and Seifert [Bull. Am. Math. Soc., 82(1976), 907-909].)
(Received March 1k, 1977.)

*77T-BLO0  Mourad E. H. Ismail, McMaster University, Hamilton, Ontario, Canada, L8S 4KIl. Bessel
Functions, Stieltjes Transforms and Infinite Divisibility.

We prove that x(v_u)/zlu(/;)/lv(/;) is a completely monotonic function of x when u > v > o. This
result and the complete monotonicity of x(\’-u)/zl(v (/;)/Ku(/;) for u > v > o, are used to introduce
two continuous infinitely divisible probability distributions, The limiting cases contain the
reciprocal of a gamma distribution and a distribution whose probability density function is a
"generalized" theta function. The first distribution is used as a mixing distribution to intro-
duce a new, two parameter, symmetric infinitely divisible distribution on (-=,») which contalins the
student t distribution as a limiting case. We also established the complete monotonicity of
Kv(b/;)/l(v(a/;) and Iv(a/;)/lv(b/;) for b > a > o and v > o and obtained results on the zeros

of combinations of modified Bessel functions. (Received March 15, 1977.)

77T-Bl01 Manuel Lopez, McMaster University, Hamilton, Ontario, Canada, Matrix Differ_eiti_a.l_

Operators.

. . 2 )
Let M be the set of all nXn complex matrices and [a,b] be a finite real interval. Let L (a,b.¥y

r
be the set of all functions f: [a,b] - M such that all entry functions belong to 1’ (a,b)- unde

t
the usual addition, scalar multiplication, and inner-product defined by (F,G) = f:tr(G*(t) F(£))9%
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L’(a,brM } is a Hilbert space. Consider the differential operator L defined by L Y =
g (-'1) [Pm_s(t) Y(t) (S)] (s)' where the superscript (s) denotes s-times differentiation with
%0

,espeCt to t, Pi and Y are nxXn matrix functions and the domain of L is a linear subspace S of
Lz(a'b’Mn)' Under very general hypotheses on the coefficients Pi, and an appropriate domain S given
by end-point conditions, the operator L is symmetric, with finite and equal deficiency indices. The
self-adjoint extensions T of L are explicitely obtained and the following result holds: The
self-adjoint operator T has only a point spectrum, all its eigenvalues are of finite multiplicity,
and every finite interval contains only a finite number of them. The classical Inversion Theorem

is also generalized to obtain an isometric mapping from Lz(a,b,Mn) onto Lé, where O is an appropriate
patrix distribution function. (Received March 15, 1977.) (Author introduced by Professor Claude E.
pilligheimer).

¥71-B102 J. GLOBEVNIK, University of Ljubljana, Ljubljana, Yugoslavia. The ranges

of analytic functions with continvous boundary values.

Let P be a subset of a metric space and let g£>0. Call a finite set S,CP a
t-path-net for P if given any x € P there exist yeS, and a path in P joining

x and y whose diameter is less than €. Call P totally path-connected if it is
path-connected and if for every €>0 there exists a g-path-net for P. Let A be
the disc algebra, i.e. the algebra of all continuous complex-valued functions on
the closed unit disc A in C, analytic on the open unit disc.

Theorem Let a subset K of C consist of more than one point. Then K = f{(&) for
some f¢A if and only if (i) K = closure(interior (K}) and (ii) interior (K)

is totally path-connected. (Received March 10, 1977.)

TT1-B103 Douglas Cenzer and R. Daniel Mauldin, University of Florida, Gainesville
Florida 32611. On a theorem of Wesley.

An improvement of a measurable choice theorem of Wesley [Israel J. Math. 14 (1973),
104-114] is obtained. Theorem. Let W be a Borel subset of I x I, where I = (0,1],
such that, for each x, W= {y: (x,y)eW} is uncountable. Then there is an S(I x I}

Measurable map h of I x I into I such that (i) for each x, h(x,-) is a Borel

isomorphism of I onto W , and (ii) for each y, h(-,y) is an S(I)-measurable

uniformization of W. Here, if X is a topological space, S{(X) is the smallest
family containing the open subsets of X which is closed under operation (A} and
Complementation. Notice that S(X) is included in the family of universally

Measurable subsets of X. (Received March 16, 1977.)

TIT-BLGL  Max Ashkenazi, Rutgers University, New Brunswick, New Jersey 08903. On periodic solutions

of functional differential equations. Preliminary report.

A result of Sell, (J. Diff. Eq. 2 (1966), 143-157, Theorem 1), is applied to the study of
Periodic solutions of autonomous functional differential equations. Let C = C([—T,O],Rn) and
SUppose 1: ¢ -R" is continuous, satisfies a local Lipschitz condition and takes closed bounded sets
of ¢ into bounded sets of R". The solutions of *) x'(t) = f(xt) define a dynamical system.
Therefore the result of Sell can be applied to f.d.e. to yield the following result: Suppose that
fic >R is continuous, compact and satisfies a local Lipschitz condition. Then if x(t) 1is a
bOunded and phase asymptotically stable solution of (*), (phase asymptotic stability means asymptotic
Orbita] Stability with an asymptotic phase, see Coddington and Levinson, page 323), there exists a

Pha .
se asymptotically stable periodic solution y(t) of (*) such that the orbit of y(t) is the

limi
Mit set of x(t). (Received March 16, 1977.)
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T77T-B105 Igor Krol, The University of Iowa, lowa City, Iowa 52242. The existence of a "SmOOth

truncation" operator bounded on Wm P(Rn). Preliminary report.
s

It is well-known that if a uniformly Lipschitz function y(t) on R!, (0) = 0, has only finite
b £ ai s n : : €w n -
number of discontinuities, then u € wl’p(R ) implies (pou) hl,p(R })» l<ps<= Such § goge.
times is referred to as a "smooth truncation" operator on Wy . Let ¢(t),p(0) = 0 ve a sufficient.
R -
ly smooth function on R, will y be a "smooth truncation" operator on W for m > 27

k-1 (k m,p
'3

Theorem. Let y{t) € c™(r!) satisfy  sup|t )(t)| <M< for k =0,1,,m.
t€R1

Then there exists a constant C, € depends on n,m,p,M and does not depend on u, such that
o Wl n n
b u”m’p s_c[uLm,P for all u € wm,p(R Jo 1<p<o
This fact is well-known for mp > n; it has also been proven for u € W; P by V. G. Maz'ya (1972)
. . + . 3
and for Riesz potentials of Lp—f‘unctlons, l<pc< %, by D. R. Adams (1975). The proof relies upon
a minor alteration of Maz'ya's technique and an interpolation-type argument. (Received March 17, 1977.)

(Author introduced by Professor Lipman Bers).

77T~BL0O6 FRANCISCO J. :!AVARRO, Widener College, Chester, Pennsylvania 19013. Topologically
equivalent measures in tne Cantor space. Preliminary report.

The Cantor space is realized as a countable product X of two-element sets. Two measures s and
v in X are topologically equivalent if there is a homeomorphism h of X onto itself such that
M=vh. Letfbe the family of product measures in X which are shift invariant. The members
f(r) of’/are in one-one correspondence with the real numbers r in the unit interval. The re-
lation of topological equivalence partitions the familyf into ¢ many classes with at most
countably many measures each. A class contains only the measures m(r) and/«(l-r) when r is a
rational or a transcendental number. tquivalently, if r is rational or transcendental and/«(s)

is topologically equivalent to/u(r) then s=r or s=1-r. (Received March 21, 1977.)

77T-Bl07  Clark P. Rhoades, University of Colorado, Boulder, Colorado 80309. A multiplicity
theory and decomposition theory for closed operators. Preliminary report,

The global theory of Ernest, Charting the operator terrain (Mem. Amer. Math., Soc. No. 171, 1976)
is generalized for closed (not necessarily densely defined) operators on a separable Hilbert
space. The concepts of c* and W' algebras generated by a closed operator, weak containment,
spectrum, weak and quasi-equivalences, and type classes of operators are defined so as to agree
with those of bounded operators. The theorems of the global theory are then generalized.
Nussbaum's theory of direct integral decompositions of closed operators is used to give the

central decomposition of a closed operator. (Received March 21, 1977.)

*77T-B108 RICHARD BELLMAN, University of Southern California, Los Angeles,
California 90007. Generalizations of the Pade Approximation. Preliminary Rep.

Consider the sequence of functions a = x(x-1) ... {x-n)/n: The expansion of a func-
tion in terms of these functions is the well known Newton interpolation formula. The coef-
ficients in this expansion can easily be found by using the difference operator Af =f(x+l) - f(x).

Consider the polynomials 2 and a, determined by the relation ¢n(x)u(x) - qn(x)
= u (x) + ... where the ... represent terms of higher index.

min+2
As in the clasgical case, there are two routes to pursue, either we can determine

theoretical properties or else we can find the expansion of special functions. Both can be

. x
done. Of particular interest are the expansions for a” and T (x).
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The product of two members of the sequence can be easily determined by using the
galog of the formula for differentiation A(fg) = fAg + gAf(Af)(Ag).

Another generalization can be obtained by using the Heine functions: see
3 Beliman, ""A q-Version of the Newton Interpolation Formula and Some Eulerian Identities,!

5l p'unione Matematico, Volume 16, 1961, pp. 285-287. (Received March 21, 1977.)
B ——

_B109 C. BELNA, Penn. State U., 16802, D. BONAR, Denison U., 43023, F. CARROLL, Ohio State U.,
e 43210, P. COLWELL, Iowa State U., 50010, G. PIRANIAN, U. of Michigan, 48109. An
annular Tsuji function, and its Julia points.

let D denote the unit disk, C its boundary, f a meromorphic function in D, and
2n s
# the sphericael derivative of f. If the function S f#(rele)de is bounded on the interval
o]

3<r<1, then f is said to be a Tsuji function. A point P of ¢ is a Julia point for
t if, in each open triangle in D with a vertex at P, f attains every velue in ¢ U (=}
vith at most two exceptions. Finally, f is strongly annular if f is holomorphic end if
dn{|f(z)|: |z| = r] is an unbounded function of r on the interval O < r < 1,

Theorem 1. There exist strongly annular Tsuji functions; indeed, some for which every
pint on C 1is & Julia point.

Theorem 2. If f 1is a strongly annular Tsuji function, then the set of Julia points for

t is & residual subset of C. (Received April 4, 1977.)

T7I-B110 J.C. OXTOBY and V.S. PRASAD, Bryn Mawr College, Bryn Mawr, Pa.
19010. Homeomorphic measures in the Hilbert cube.

Let Adenote product Lebesgue measure in the Hilbert cube Q=‘73—£°,IJ,‘
m If‘/u is a nonatomic, locally positive, normalized Borel measure in ¢
and if B i5 the union of any finite number of faces of Q with/\a(B)=0, then
there is 4 homeomorphism h of Q onto itself such that h leaves fixed ecach
dint of R and/u=A° h. In case avanishes on every face of G, h can be chosen
0 that it leaves invariant each face of Q as well as fixing each point ot .

“¢veral applications of this result are made. (Received April 5, 1977.)

8111 Michael Keisler, Arkansas Tech University, Russellville, Arkansas 72801.
A condition yielding an integral representation of the members of ba(s D)%
Preliminary report.

A necessary and sufficient condition for the existence of an integral representation
ot ba(sl):)* is given, where the integral is the refinement-wise limit of appropriate
ms over finite subdivisions of S. Let £F represent the field generated by the set
of intervals of the form (k/2n,(k+ l)/2n], where k and n are non-negative integers
::dkk;‘l € 2", Let U represent the collection of all ultrafilters in &. Definition.
FEES the set of all cardinals X 2 Ko for which there is E & U such that for veZL
ang x-l \.IEF} has cardinality X or 0, then ba(s,Z) is said Eo be K-space when K # b
sentati- 1“# K, and a l-space when K = §. Theoren. bais,):? has an integral repre-
represeon 1ff ba(s,sI) is a l-space. Theorem. ba(s,) fails to have an integral
Ntation & ba(s,5) is an X-space <> ba(S§,5) is an Xo—space <> there is

S
o = X such that ¥ 5. (Received April 8, 1977.)
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T7T-Bl12 GERHARD F. KOHLMAYR, Matnhmodel Consulting Bureau, Glastonbury, Connectj.
cut 0603%. A topological division ring setting for linear parti 4
33. A topolog g g partial qifp,.

rential equations with constant coefficients.

For background information, see Abstract 77T-E28, these NOTICES, 24 p. A-300.
THEOREM 1. Let X be a locally compact connected Hausdorff topological division ring
(not necessarily a copy of R, C, or Q). Let R" be a finite dimensional Euclidean
space, let cone(Rn) be the cone of nonnegative elements of rR" , and let L = I,(a1
....b ) be a nonzero linear partial differential operator with X-valued constant
coefflclents defined on cone(R ). Then there is a smallest locally compact connec-
ted Hausdorff topological division ring which contains L™~, the unique continuous
inverse of L. THZCREM 2. Let L = I.(b1 b ) be a nonzero linear partlal difterential
operator with real-valued constant coeff1c1ents defined on cone(R ). Then L has

a representation as a nonzero linear ordinary differential operator A= 'A(D) with
constant coefficients in a Dedekind complete non-Archimedean ordered field X and
there is a smallest Dedekind complete non-Archimedean ordered field which (i) is

a proper overfield of X and (ii) contains 'A-l, the unique continuous inverse of .
(Received April 8, 1977.)

Applied Mathematics
(65, 68, 70, 73, 76, 78, 80—83, 85, 86, 90, 92—94)

*77T-C31 MASSAM, Héléne, McGill University, Montreal, Canada.
Optimality criterion for a cone-convex program without constraint
qualification. Preliminary Report.

Consider problem (P) Maximize £f(x)
such that g(x) € B
where X 1is a Banach space, f: ¥ > R is Fréchet-différentiable and concave, g: X = ] is
Fréchet-différentiable and B-concave and B is a closed convex cone with vertex 0O and
containing no line. A primal and a dual characterization of optimality is given for problem

(P} without constraint qualification in terms of a new generalized cone of constancy denoted

Cc (g, B, X

Theorem, A feasible X is optimal if and only if there is no d in X such that
vE(X)(d) > 0
Vg(X} {(d) ¢ T (B, g(X))}
with 9g(® (d) e 3T (B, g(¥)) only if d e (g, B, ® . (Received February 18, 1977.)

77T-C32 MIRIAM LIPSCHUTZ-YEVICK, Rutgers The State University, New Brunswick, New Jersey 08903.

Primitive signs as marks and as one symbol sequences,

Given a set of primitive signs (marks on paper) which are juxtaposed in some order, The correspondence

between the individual signs and their gn does not inform us as to the order of their appearance in the juxta-
position, (Similarly if the primitive signs are represented by thin transparent regions of incommensurable aress,
the total light intensity transmitted determmes the component symbols but not their order; whereas the hologra™
informs us as to both.) Let now x = n Pr(k ) where the k. are some permutation of the first 4 primeé

n; is the gn of a primitive sign, Then X is the gn of (a, i(z)) where n. the gn of ai(j)'

i) HOM
n(1) n.(2) n, (£)

power of the j'th prime in the factorization, Thus x =2 *2 Keeo kD corresponds to a jlx.xtial-wsmdl

of ranked (ordered) symbols (sequences of one symbol) and not merely of marks (as displayed). The g0 %
te
a sequence informs as to both shape and rank (order) of the component primitive signs. This further suppor

es, Auguet

1976, January 1977) and that the inconsistencies rest on a confusion of these two modes. (Received March 2,

our contention that a formal expression appears in two distinct modes: sequential and ostensive (NotiC
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o3 D.V.Choodnovsky, Tarasovskaya IOa, ap.I7, 252033, Kiev, USSR, Infinite

- chaing of non-linear egu%tions of evolution associated with one-dimensio-
nal many-body problems. I. Preliminary report,
=

tetH=2e1 ™% +GZL¢J fO(x;-x;) ve Hamiltonian associated with many-body
jroblem for Weierstrass function @(oc) . This system possesses a Lax pairL=[] A]
(orL,-‘-=(4—3L,‘)‘/:E°((xi—xa-)+&f'c¢,o(2=YJ and first integrals Jp = Y/ tr%ce (L.*) =
Tl X, Spts e consider the system of functionsﬁk(z,f:)=Z_L€I ,é;k_-(z— x;) or

27, R { .
ﬁ‘@,{: y=2 et 2——&—1 P@E-x,)tor £=0,1,... and ’a—a‘:-:(‘} ‘)LLLet uk,(ﬁ_)”x have the weightR+2+4.
f¢ tind the chain‘of equaiions of the form

(C) ub,‘t-‘-uk.'.hx +'% Qk(u—o;'”);u'é—q): O

: " . . )
k=0:4»2>‘”Where Q& is a polynomial inu.o'm_‘,...,uk_‘of degree two and having all theA

wnosials of the weight £+3 with the following property: The system of functions Uy
satisfies (C> iffocizacé(-f:)moves accordingzto HamiltonianH .Here we give the first

four members of (¢): Q‘,: 0 , 521 == 6/2 U, + G/42u'oxx ’ 522 = ‘Guouw + G/6 MUy s
Qg"G/zufz‘G“o“z" G ul, - GYp oo + GYjpp Woxxxm + G/ 2y nne -

(Received Merch 21, 1977.)

-3k REUBEN HERSH, University of New Mexico, Albuquerque, New Mexico §7131. Higher-order
approximations for C0 semigroups.

let ™(t) be a C, semigroup of operators on & Banach space, with generator A . Let r{z) be a

ntional function such that ={r(w) =0, Ir(2)| <1 for Re z <0} and, for some constants c ,

["(z/n) - 2| < cln'a for |z| < ¢, . Then, for all x in the domain of o ,

Ire)x-r"(ta/n)xl| < c3nl'a .

2
to e° for p-q =-1 or -2 ,and a=p+q. If A is self-adjoint (respectively, skew

In particular, (*) is satisfied by the (p,q)th Pade approximant

ddjoint) on a Hilbert space, instead of () we need only |r(z)| <1 for =z real and negative
(resPGCtiVely, for z pure imaginary) and we get ![T(t)x - rn(tA/n)xH < can-a . (Received
Yrch 25, 1977.)

'77T-C35 Charles E. Blair, Department of Business Administration, University of lllinois, Urbana,
I1linois 61801. Approximate Fixed Points in Rectangular Arravs.

Let Ak be those points in [0, l]n whose coordinates are rationals with demoninator k. Let t':/\k >
o, 11"y ; . ; - : : n 1
¢ arbitrary. An approximate fixed point for f is a cube in [0, 1] of cdge length k such
tha ; . . ;
t, for each 1 < i < n, there are points x, y in the cube such that f(xi) < *y and f(yi) > Y- The
exis . . . .
tence of approximate fixed points is guaranteed by Kuhn's cubical Sperner lemma. We extend the

lemmay
and use the extension to give an algorithm which locates an approximate fixed point after

®aluay j -
Uating f ar o((k+1)™ 1) points of A, - (Received April 1, 1977.)

¢
3 HAROLD M. HASTINGS, Department of Mathematics, Hofstra University, Hemp-

Stead, NY 11550, JACY M. FRANCIS, Department of Economics and Finance,
Departme 1_Ber'nar-d Baruch College, CUNY, New Yorv, NY 10010, and FRANK J. TFABOZZI,
8in Nt of Finance and.Investments, Hofstra University, A model for bankruptcy

']
~f catast rophe theory.

We y.

uithsihgagastrophe theory, developed by R. Thom, to obtain a model for bankruptcy
as wely Ollow:ing useful features: the model incorporates past nistory of a firm
Perfeoy 35 1ts present profitablility and liguidity; the model does not require a

and ¢ e marﬂiet- we substitute a parameter whilch measures the flow of Information;
“‘°V1des Odel allows for noise in the economic environment. Catastrophe theory ,
Whoge Stala)' basic "potential function", the cusp catastrophe V = 1/4 x° - 1/2 bx" - ax,
theopem whle equilibria describe the state of the firm, and Thom!s classification

leh expains the generality of the model (compare the atmospheric modeling
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of R. C. Lacher and R. McArthur). C. Zeeman used the cusp catastrophe to model the
stock market. Further, the concept of "tunneling" in quantum mechanics allows ug
discriminate between short-term and long-term stability with an "information flow®
parameter. The other parameters are liquidity (b), profitability (a), and noise,
Our model shows how erosion of capital, market information, and noise all contribute
independently to the failure of an unprofitable firm. (Received April 6, 1977.)

*¥77T-C37 JOE THRASH, University of Southern Mississippi, Hattiesburg,
MS 39401. A Modification of the Generalized G-transform.

In "The Generalized G-transform,”" Math. of Comp., Vol. 22, No. 103, 1968,
pp. 595-606 Gray and Atchison introduced a nonlinear transformation
called the generalized G-transform which is used to numerically evaluate
certain improper integrals of the first kind. This transformation was
shown to work quite well except when f(g(t))g'(t)/f(t) >R#1,0 as t~+ =,
where f is the integrand and g is a function associated with the generalized
G-transformation. It is the purpose of this paper to show how a nonlinear
transformation called the L-transformation introduced in "A Note on the
G-transformation,” J. Res. Nat. Bur. Standards Sect. B., Vol. 72B,

No. 1, 1968, pp. 29-31 by Gray and Atchison can be extended to the
generalized G-transformation. This new transformation can be used to
evaluate certain improper integrals when R = 1 and it will reduce to

the generalized G-transformation when R # 1. (Received April 11, 1977.)

*77T-C38 LUIGT GATPECCHI nnd GTULTANA VINARDT, University of Turin, Turin, Italy. The deggee of
cxactness of Chebyshev's quadrature formulas.
it is well known ihat for Chebyshev's quadrature formula f ( Ydx = (2/n) Z n k) + Rn(f),
with n11 real nodes x  in (-1,1), to have polynomial depree of exactness N, i.e., Rn(x )=0foris

> . . . 1/2 f as . . s
0,1,...,H, it i necessary that Bernstein's inequality W < n / be satisfied. We give an improved in-

equality tor the number K. Theorem. Let ‘jO 1 be the first positive zero of the Bessel function Jo(x)§

it the depree ot exactness M of Chebyshev'; formuln is odd, then {1) (N + 1)(¥ + 3) < b n J;Q(jo’l)-
11 we put {1) in the less preeise form 1 < 2 J;]'(jo,ﬁ nl/?, we see that the constant U in Bernstein's
incquality ean be replaced by the smaller one ?J;l("io,l) = 3.852h69... . Tnequality (1) is very sharp
and yietds a ponerful nellod for proving oote nee vornlis. i we aasume, as in the clas8ical Che-

Lyshev quadrature formula, = n + 1 (i n is even), ¥ = n {if n is ndd), it is easily seen that (1)
i vielated for n = & and for n 210, We have also good results for the Chebyshev-type quadrature for-
mula with K =n -1 (it r is even), N =n - 2 {if n is odd), studied by W. Gautschi and H. Yanagivara
(iath. comp. 2% (197%), .5-135%)Y, "n this ease we iudeed find that (i) is not satisfied for n 2 1k,

More peneral resulis, arising from Chebyshev-%ype yuadrature formulas involving the weight function

SA-L/e . . . : R . : s 1977.)
(1 -x) , are obtaired. Preprints may be obtained from the Autl.cos. (Received April 11, .

T7T-C39 P.A.Mishneevsky, A.G, hamm, Inst., Fine Mech. & Optics, Leningrad
197101. Uniqueness theorem of use in rclativity I. !
Let 5"“’&f/b( ti:e funderental tensor,U=UffX), I€R3 /x! be tune buclidear norm, Cy%
C N,E, 8,2, Ko be come positive constgnts g (K x ) ’the Fourier trarsform
lt(t x), S _ be the unrit sl.herc ir R 7- /x/,C z,'b,,az R2=R*\9, B4R\ be the ot
usual notdtlons,ék: é/bx,. X,=t, 3,= 3/ 3.’ . Over the repeating irdexes one mu
. uet tre following assumptions hold: 1)2, #Y = 0y

%o Sl Ozvﬂl?dtii /
£ MVED 3N ¢ eYR? ), G }24 tAgg V.XEK _ p) oy O'Z /(l,/"
2) 024" (): Yl-qrt,@- 110, 4 @m0 217 <, BN }nzsgll Cz( vk

. Th.1. If 1) assumptions 1)-3) hold; 11)u€€ D (3’“’3“4) = )
(kyx)za ko, xy, uo € €% ftor all K, a(kK) belng 8 distribution; ’1“("1

1s bounaed from below or sbove; limig Jsl b (ed)~ikr 1% A = 0,IKI>0 (8,

then U(t,x} = 0. Corollary 1. If UEC”, « (¢, x)E 42 1or all t- assumptlons

1)-3) hold with g0, 14143,550,5 851 /QI§(372 4025, 16K, Junitormly in x3~ 1)

ning over a finite interval 11m {blﬂ“)*bn ﬁu)})t st-RELEzer 1/Raa)d¢ = 0(3) then u(t ’ted

Corollary 2. IfS 1!5 {Tu)+ %(’“«\H(mu\ }dés e /2 “t (A) can pe subst u/ )

by 11:g£x;;g !) unb (ruy)ids ats —= O and the one suie boundedness of 1 é

by S_m THuRds At < \ * Th.1. 1mp11es the unigyeness of the Edrmonlc °°ow

nate in gereral 1elat1v1ty(see Fock,Tneory of space, time, gravitation. MoscOT?

1961 ). (Received April 12, 1977.)

*Z

2R, ﬁl‘x}‘-g ueca
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Geometry (50, 52, 53)

o107 IVAN NIVEN, University of Oregon, Eugene, Oregon 97403. Polygonal
' coverings of the plane.

Let & and B be positive real numbers. It is proved that it is impossible
to cover the Euclidean plane with convex polygons each having 7 or more sides,
area > @, and perimeter < B. This result is stronger than one announced in a
preliminary report, where an additional assumption was made that there is an
upper bound on the number of sides of each polygon. The result is best possi-
ble in the sense that if any of the conditions on the polygons is removed, it

is possible to cover the plane with polygons satisfying the remaining conditions.

(Received February 25, 1977.)

77T-D8 HUNG-HSI WU, Mathematics Dept., University of Califcrnia, Berkeley, Ca. 94720
On the Volume of a Noncompact Manifold.

Theorem. Let M be a noncompact complete Riemannian manifold whose Ricci curvature

is nonnegative outside a compact set. Then M ‘has infinite volume. Previously, il was known

that the same conclusion holds if the sectional curvature is nonnegative outside a compact set
(R. E. Greene-H. Wu, Inventiones Math. 27 (197L), 265-298), or if the Ricci curvature is
everywhere nonnegative (E. Calabi, Hotices Amer. Math. Soc. 22 (1975), A 205; ©. T. Yau,
Indiana Univ. Math. J. 25 (1976), 659-670). Details will appear in "An elementary method

in the study of nonnegative curvature" (to avpear). (Received March 18, 1977.)

*T71-D9 Larry Graves and Katsumi Nomizu, Brown Universitv, Providence, Rhode Island
02912, On Sectional Curvatures of Indefinite Metrics. Preliminary report.

We extend E. Cartan's Criterion for constancy of sectional curvature to indefinite
Metrics, and consider the axiom of r-planes and the axiom of r-spheres for indefi-
Dite Riemannian manifolds. We prove that such a manifold whose dimension n > 3

and which satisfies one of the axioms for some r , 2 <r <n , has constant sec-

ti .
lonal curvature. This extends the result in Leung-Vomizu, J, Differential Geometrv

5

h(1971) 487-489. TFor a Lorentz metric, stronger versions of our thesrems hold
whi . s

Ich onlv involve conditions on space-like nlanes. (Received April 7, 1977.)

"T-D1o HANS SCHWERDTFEGER, McGill University, Montréal, Québec, Canada H3A 2KG6. A gencralization

of the cross ratio.

It is known that the cross ratio of four points on a straight line is the essentially (i.e. up to an arbitrary
function) unique 4-point invariant under projective transformation. C, F. Mobius (J.f, Math. (Crellc) 4, (1829,
1~01"139. or: Gesammelte Werke Bd. I, 445-480) has constructed projective invariants of five points in the plane,
five Points of which no three are colinear, The uniqueness problem for two (scalar) Mtbius invariants is solved

b

Y Means of g general theorem (H. Schwerdtfeger, Aequationes Math, 14(1976), 105-110) according to which for
an exactly p-
One (

fold transitive transformation group G operating in a "'space” S there is one, and essentially only

T+ 1)-point invariant f: S’

; - 8§ for which the theorem gives an explicit expression in terms of elements
of g .
b - Taking S as the projective plane over a field, represented by the cartesian model, and G as the corres-
ondj s .

"€ projective group, the 5-point invariant appears as a point of S whose coordinates are double ratios of

our
. 3 x 3~determinants whose elements are the (homogeneous) coordinates of the five points. (Received
Apri) 11, 1977 )
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Logic and Foundations (02, 04)

¥7PT-E3L MATI RUBIN, Department of Mathematics, University of Colorado, Boulder
Colorado 80309. Vaught's Conjecture for linear oderings. Preliminary report,

Let TI(T) be thc number of non-isomorphic countable models of T . Theorem: 1f
v <L, the language of ¢ contains = < , and at most countably many unary

»

predicates, and implies the axioms of linear order; then I({q }) < RO or

n R
0
Iyh =2 - Remark: If 0<ns=<RX or n-= 2 0 , and @ <R, is a limit ordinal,
then there is a complete theory T in _ru = {\9’0 €L and the quantifier depth of
W w
1
o is <« a} such that the language of T is {: ,<} , T implies the axioms of
linear order and I(T) = n . Theorem: Il M = (A,<) is a linear ordering, a,b,c € A
and b is first order dcfinable in  (M,a,c) , then P is first order definable either

in (M,a) or in (M,c) . (Received February 21, 1977.) (Author introduced by Jerry Malitz).

T7T-E32 Eric Ellentuck, Rutgers University, New Brunswick, New Jersey 08903.
Isolated fields. Preliminary report.

A field U( is isolated if it has the form («,+,¢) where a is an
isolated set of intcgers and +,+ have partial recursive extensions. Req (a)

is the number of elements in Ol . Then (i) two isolated fields are recursively

ficld isomorphic iff they contain the same number of elements. (ii) an isolated
field has p'[‘ elements where p 1is the fields prime characteristic and T is an
isol. (iil1) a separable subfield of an isolated field with pT elements has ps
elements where S divides T. (iv) an isolated field has at most one subfield
with a given number of elements. (v) there are S dividing T and an isolated

field with pr clements having no subfield containing pS elements. (Received

February 21,1977.) (Author introduced by Professor J.C.E. Dekker).

“TT-E33 MELVIN FITTING, Stepheatown Center, New York 12163

'
A Model theoretic characterization of the T, and the r.e. relations

Let L be a first order language with the natural numbers as constants, a relation symbol for
the successor relation, and other relation symbols. Let X be a formula of L (free variables
allowed). By a standard model for X we mean a model in which: the domain is o, the
successor relation symbol is interpreted by the successor relation, and each instance of X
is true. Let P be an n-place relation symbol. By (X, P) we mean i‘x’ € w" | PV is true
in every standard model for X} . We say a relation R on & is characterizable if, for some
X and some P, R= ( X,P). Theorem: Being characterizable is the same as being TT:Z
Being r. e. is the same as being characterizable using a quantifier free formula of L.
Theorem: Each r.e. relation can be characterized using a Horn formula; Each TT: relation
can be characterized using a formula like a Horn formula, but allowing universal

quantifiers in the 'premises'. The method of proof uses a modification of elementary formal

systems (Theory of Formal Systems, R. Smullyan, Princeton, 1361} treated model

theoretically. The forms of formulas above arise directly out of elementary formal

system machinery, (Received March 1, 1977.)
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3k PAUL E. HOWARD, Eastern Michigan University, Ypsilanti, MI 48197, ARTHUR L. RUBIN,
m- California Institute of Technology, Pasadena, CA 91125, and JEAN E. RUBIN, Purdue
University, West Lafayette, IN 47907. Independence results for class forms of the
axiom of choice.

Lot NBG be von Neumann, Bernays, Godel set theory without the axiom of choice and let NBGA
pe the modification which allows atoms. We consider some of the well known class or global forms
of the well ordering theorem, the axiom of choice, and maximal principles which are known to be
equivalent in NBG and show they are not equivalent in NBGA. For example, if Wl: Each

r class is equipollent to the class of ordinals; W2 : Each class can be well ordered; W3:
There is @ relation which well orders each set; and W4 : There is a function F _such that for
oach set x, E(x) well orders _x; then it is known that NBGA | Wl — W2 —W3 -W4. We

show that none of those arrows are reversible in NBGA even though NBG F W4 -W1. We

have similar results for forms of the axiom of choice and maximal principles. (Received March 3, 1977.)

¥TI-E35 WILLIAM H. WHEELER, Indiena University, Bloomington, Indiana 4T7LOL.
Model-complete theories of pseudo-algebraically closed fields.

let E be a field of absolute numbers. Let TE be the theory consisting of the standard
wioms for fields in the language with symbols 0, 1, +, -, * together with axioms for the
characteristic of E and the collection {vx=(p(x) = 0) : p(x) is & polynomiel with
integer coefficients and Ek V¥x —(p(x) = 0} }. Theorem 1. The existentially conplete models
of '1‘E are the perfect, pseudo-algebraically closed fields which are regular extensions of F
and have no proper algebraic extensions that are regular extensions of F also.
Theoren 2. TE has a model-companion TE* if and only if FE has at most finitely many
extensions cf each finite dimension; T_* is complete if it exists. Corollary. T. has

¢ model-companion for each field E ofEabsolute numbers of finite corank, for exe.mgle, each
procyclic field E of absolute numbers, such as the absolute number fields of nonzero
characteristic and the field of real, algebraic numbers. The model-companion in tke latter
example is not the theory of resl closed fields. Theorem 3. A theory T 1is & complete,
zodel-complete theory of perfect, pseudo-algebraically closed fields if and only if there is
8 field E of absolute numbers such that T 1is the model-companion TE* o.f TE’ in which
cas¢ E is the field of absolute numbers of T. (Received March 3, 1977.)

TTT-E36 C.T.Chong, University of Singapore, Republic of Singapore 10.

Generic sets and minimal a-degrees. Preliminary report.

Let o be an admissible ordinal. We refer to Shore, Minimal
S-degrees, inn. Math. Logic, 4(1972), for the definitions of trees and
sPlitting trees. Definition. A tree T is indiscernible for the reduction
Procedure ¢ if there is an a-recursive function £ from T unboundedly into «
Such that for P, ¢ in T, computations through e using p and q respectively
3 inputs agree on the initial segment of length min {f(p),f(g)}. Ccall a
set x generic if whenever the reduction procedure e is total for the set X,
::::Stheré is a tree T containing X as a branch such that T is either

Cérnible or splitting for the reduction procedure e.
adegren | Theorem. A regular, hyperregular subset T of o is of minimal
if and only if it is generic. (Received March 7, 1977.)

537

Paul Bankston, University of Kansas, lLawrence, Kansas 66.45. Tn the

Ultrapower Theorem.,

Uun& techn
fol

(1)

1 iques from the theory of topological ultraproducts, we show tnat the
owj ‘ . -
¥ing two well-known consequences of ZFC+(exp\u)=u‘) are independant of ZFC:

L .
®t L be a predicate language of power <a; and let A=B be L-structures of

Power .
(2) LSEXP(u). Then TI(a)= TT (B} for every good ultrafilter D on a.
Leat *t L be 5 predicate language of power <a; and let A=B be a’-saturated

r
Yetures of power exp(a). Then A%B. (Received March 21, 1977.)
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T70-E38 A, KANAMORI, Vniversity oIvGiliIomia. Berkeley, California 94720,
On Vopenka's and Related Prineiples. Preliminary Report.

Analogies to Baumgartner's n-subtle and n-ineffable cardinels are develbped in the
context of strong principles of infinity: A sequence <M |£<K > of models of the same
similerity typ;e is called natural iff each ME =< Vf(g),e,AE,{E} >,e8nd E<E implies
E<r(E) <1(€) <k: If XCk, X is Vopenka-n-subtle (Vopenka-n-ineffable) iff for
any natural sequence, there isa Y CX sc that Y} =n +1 (Y is stationary in k) ana
given ao <...€ o in Y, there is an elementary embedding J of one model in the seq_uen,
into another, so that a, is the first ordinal moved and J(ai) =0

Typical results: (a) If k is Vopenka-n~subtle, then K is n-subtle. (b) Those:
X Ck so that k - X is not Vopenka-n-subtle form a normal filter containing
{o<k]a is (n-1)-huge} when n > 1, and {az<'<|V'< E o is extendible} when n = 1.

(c) Statements analogous to (a) and (b) hold for Vopenka-n-ineffable. (d) If « is
n-huge, then K 1is Vopenka-n-ineffable. (e) k is Vopenka=-n-ineffable iff the

II; ~ indescribable filter and Vopenka-n-subtle filter over K are proper and coherent.

(Received March 21, 1977.)

*T7T-E39 Robert P. Daley, Computer Science Department, University of Pittsbu!'
Pittsburgh, PA 15260. Busy beaver sets and the degrees of
unsolvability. Preliminary report.

In this paper using the primitives of abstract complexity theory a solution to
Post's problem (i.e., a non-recursive incomplete recursively enumerable set) i
constructed without using priority arguments. Moreover, the elements belongin

this set admit explicit and rather simple descriptions. (Received March 23, 1977.)

TTT~-E40 BERNHARD FATKFBHBERG , Universitit Freiburg,Math.Inst,,Albertstr.23b:
D-7800 Freiburg,fed.Rep.Germany. Halting problems of tag-systems wit
arbitrary deletion number. Preliminary report .

Hao Wang has shown (Math.innalen,Vol 152) , that the halting problems of tag-
~systems with deletion number 1 are decidable . We prove the theorem :

Let d be a non-empty r.e. set of natural numbers and p an integer greater the
then there exists a tag-system with deletion number p whose halting problem :
many-one equivalent to @ . As corollaries we get results of Maslov ( Amer.lMa:
Soc.Transl. Vol 97 ) and ianderaa,Belsnes,Hughes (JSL Vol 36 , Vol 3% ) .

(Received March 28, 1977.)

*TTT-EbL H.Volger, Math.Institut,Univ.Tlbingen,D7400 Tibingen,Fed.Rep.of Garmany,
Xl-relations of structures and interpolation for sentences, preliminary report
Let K be a similarity type, let L(K) be the set of sentences of a first-order language over K
and let Str(k) be the class of structures of type K . For Rs(Str(K1]XStr(K2]] define
[R]c_:_(L(K1JXL(K2]] as follows: ¢, [R]¢2 if A1\=¢1 implies AZMZ whenever A,]RA2 . Similarly, for
FQ(L(K1J"L(K2]] define (I‘]g(Str(K1]xStr(K2]] as follows: A,](I‘]A2 if A1\=¢1 implies Az\-¢2 when-
ever ¢1I‘¢2 . The operations [ ] and ( ) determine a galois connexion whose fixelements can be
determined as follows: (1) If T is closed under A and v then T=[(T)] ,where ¢1f‘¢2 if
84 T b4, for some ¥,.9, . (2) If R s I} (of, Bapwisa) than R=CIR1) ,whare A,RA, f
A1EB1RBZEA2 for some B1'BZ + Moreover, Feferman’s uniform reduction or 21-relations can be ex-

1
tended as follows: (3) If R,I,R are 21 then [R1 -R2]=[R1]-[R2] ,» 1n particular 1f R 1s 2: then

2
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[q'1-R] R ] {R]1 . Using Flum's notion of first-order convergence of Z -relations we obtain:

) 1f R and R for n in w are Z and if Rn-*R then (R1=U<[R ]in€w> . Specializ:mg to K=K =K, we
gefine inv(R]—{¢-¢[R]¢}EL(K] and Ai {resp. At )n(L(K]XL(K]) for AsL(K), where ¢, At ¢, (resp.
Mint%] if ¢ |-6|»¢ for some § in A (with 66L(¢ ]AL(¢ ). The abaove methods can now be used to
study the relations between preservation theorerns i.e. inv{R)=A and interpolation theorems i.e.

[R]_A resp. aln . (Received April 5, 1977.)

71T-E42 O. V. BELEGRADEK, Kemerovo State University, Kemerovo, 650043, USSR. An algebraic

characterization of groups with solvable occurrence problem,

Let G be a finitely generated (f.g.) group. Neumann (pp. 553-562 of "Word problems', Amsterdam, London
1973), Macintyre (J.S.L., 37(1972), 512-520) and Boone and Higman (J, Austral, Math, Soc., 18(1974), 41-53)
proved that G has a solvable word problem iff G is embeddable in every nontrivial algebraically closed (a.c.)
group iff G can be embedded in a simple subgroup of a finitely presented (f.p.) group. Let K be a f.g. subgroup
of G. Define G = KH as follows: G = H and K is the centralizer of h in G for some h¢ H, Let G =* H
mean that G = KH for all K. We prove the following, Theorem 1. Suppose G has a solvable word problem.
The occurrence problem is solvable for a f.g. subgroup K of G iff G = s H for some simple subgroup H of a
f.p. group iff G is K-embeddable in every nontrivial a.c, group. Theorem 2. G has a (uniformly) solvable
occurrence problem iff G =* H for some simple subgroup H of a f.p. group, Theorem 3. G has a solvable
occurrence problem for every f.g. subgroup of G iff G is *-embeddable in every nontrivial a.c, group.

(Received April 8, 1977.)

Statistics and Probability (60, 62)

¥TTT-F9 A.G. Miamee and H.Salehi, Michigan State University, East Lansing, MI 48824,
Harmonizability, V-Boundedness and Stationary Dilation of Stochastic
Processes.

It is shown that a Hilbert space valued process is harmonizable, i.e., it is the
Fourier transform of a vector valued measure of bounded semi-variation if and only if
it has a stationary dilation. It is also shown that these classes of processes are

the same as the class of continuous V-bounded stochastic processes. (Received March 28,

1977.)

¥T71-F10 G. A. EDGAR and L. SUCHESTON, The Ohio State University, Columbus, Ohio 43210.
Martingales in the limit and amarts.

The uotion of emert is compared to that of martingale in the limit, and game fairer with

t.&' Every real-valued emart is & martingale in the limit. More generally, a Banach space

E i finite-dimensional if and only if every E-valued amart is a martingale in the limit (or
& game fairer with time). Several crucial properties possessed by emarts fail both for martin-
8ales in the limit and games fairer with time: the maximal inequality, the optional stopping
the°rem, the optional sempling theorem, the Riesz decomposition; therefore a general theory
&nalogous to the amart theory cannot be based on martingsles in the limit even though they
Possess the Ll—bounded convergence theorem. It is also observed that either a weak form of

the %Ptional sampling theorem or the property E(Xn)* must fail for amy class of sequences of
Fendon variables strictly larger then the class of amarts. References: A. G. Mucci, Pacific
J. Math, 64(1976), 539-541; Edgar-Sucheston, J. Multivariate Analysis 6(1976), 193-221;

572.
72591 (Receivea April 7, 1977.)
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Topology (22, 54, 55, 57, 58)

777-G58 Themistocles M. Rassias, University of California, Berkeley, California 94720. A Criterion
for two Riemannian manifolds in the framework of Global Variational Analysis to be ————
isometric.

Consider M to be a compact oriented Riemannian manifold. Define an inner product on Cm(M) by

(1) <¢],¢2> = fM¢](x)¢2(x)dx+ M<d¢],d¢2)dx. Let Lf(M) be the Hilbert space ob;ained by completion
with respect to the norm described by (1). Consider the Dirichlet integral D: L](M) ~ R, defined o
¢ (M) by (2) D[s] = ;— M(d¢,d¢ )dx. Consider M to be another such manifold with Dirichlet integral ,
Definition [J. Eells, Jr. & J.H. Sampson]. Two pairs (L]Z(M),D) and (L]Z(ﬁ),ﬁ) are equivalent if therg
exists a mapping O L?(M) > L?(ﬁ), from L?(M) onto L?(ﬁ), so that Deg = D on Lf(M) and moreover
(¢],¢2> = (0¢],0¢2) for all ¢y, ¢, € L?(M). J. Eells, Jr. and J.H. Sampson [see S. Kobayashi &

J. Eells, Jr., Problems in Differential Geometry, Proc. U.S.-Japan Seminar in Differential Geometry,
Kyoto, 167-177 (1965)] posed the following problem: Are any two such manifolds M and M fsometria if
and only if the two pairs (Lf(M),D) and (L?(ﬁ),ﬁ) are equivalent? An answer to the above problem is
given in the framework of Global Variational Analysis. (Received February 21, 1977.)

*77T-G59 MURRAY G. BELL, University of Alberta, Edmonton, Alberta, A Cellular Constraint
in Supercompact Hausdorff Spaces.

In a topological space X, let c(X) denote the cellularity of X and w(X) denote the
weight of X. It is shown that if X 1is a supercompact Hausdorff space and Y 1s a closed
neighbcurhood retract of X, then for all D dense in Y, c(Y-D) < w(D). This yields
new examples of compact Hausdorff non-supercompact spaces. A necessary condition that the
space of closed subsets of X with the Vietoris topology be supercompact immediately

follows. (Received February 22, 1977.)

777-G60 G. R. Gordh, Jr., Guilford College, ureensboro, North Carolina 27410 and
C. B. Hughes, University of Kentucky, Lexington, Kentucky 40506. On freelY

decomposable mappings of continua.

We define a surjective mapping f:X=¥»Y of metric continua to be freely decomposable

if for each decomposition Y = AUB (of Y into proper subcontinua) there is a
decomposition X = A'UB' such that f(A')C A and f(B')EC B . Among the results
established are the following: (1) The limit of an inverse sequence of locally
connected (semi-locally connected) continua with freely decomposable bonding maps
is locally connected (semi-locally connected). (2) Every freely decomposable
mapping onto a locally connected continuum without separating points is monotone.
(3) Every freely decomposable mapping on a locally connected unicoherent continuum
is monotone. (4) Lvery freely decomposable mapping onto [0,1] is confluent.
(Received February 21, 1977.)

*77T-G61 John Ginsburg, The University of Manitoba, Winnipeg, Manitoba, Canada R3T 2N2.

L-spaces in complete spaces of countable tightness using 0 .

. &
The set theoretic principle ¢ 1is used to construct hereditarily Lindelof, non-SeP“"bl

subspaces of given complete spaces of countable tightness. The construction is patterned after
R.B. Jensen's original use of { to construct a Souslin line, and yields the following result:
Suppose X is a regular space of countable tightness having weight at most c¢. If no non-empty
mplCt'

G6 set in X 1is contained in a separable subspace of X, and if either X is countably ¢©

or has all closed subsets Baire, then X contains an L-space. (Received Februery 23, 1977-)
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SCOTT W. WILLIAMS, State University of New York at Buffalo, Amherst, N. Y. 14226.

WT'C()Z Boxes of Compact Ordinals. Preliminary report.

¢ 0 Xn , as a cartesian product of spaces, is given the box topology, then it is denoted by

nEw . R
- g . We prove (I an wl- scale in u.w) implies Du'()\ + 1) is paracompact VYV ordinals X .

fw . .
zgrucial lemma is Du'(k + 1) 1is paracompact whenever cfQ) 2 @y and O (> +1) 1is paracompact

S (Received February 23, 1977.)

"NT‘%3 Ronald H. Rosen, University of Michigan, Ann Arbor, Michigan 48109. Regular Neighbor-
hoods of Graphs in Manifolds.

the author proves the following. Theorem A. Let M be a triangulated n-manifold. If G is a
graph which is a sub-complex of M , and if N is a regular neignborhood of G in M , then the
double of N is homeomorphic to an n-sphere with handles.

this result was announced by M. Brown and the author for oriented manifolds, Notices A.M.S., vol. o

(1963), p. 460. The author also shows that the construction in Theorem A always leads to a spacc

homeomorphic to a canonic PL n-sphere with handles. (Received February 23, 1977.)

TIT-G6L Bang-yen Chen, Michigan State University, East Lansing, Michigan 48824,
Non-immersion theorems for non-linear algebraic hypersurfaces.

The fellowing theorems are proved, Theorem 1, Every (real) 2n-dimensional algebraic

hypersurface of degree > 2 cannot immerse in a euclidean space with codimension

n-1 - .

41, where !n—4—l-] denotes the greatest integer less than or equal to []4*. Theoren
2. If either n = 9, 10 or n N 12, every 2n-dimensional algebraic hyperquadric cannd’
n-1
4

Immerse in a euclidean space with codimension 47 l. Theorem 3. Every l6-dimensicncl

{resp., 22— and 24-dimensional) algebraic hyperquadric cannot immerse in a euclidcan
Space with codimension 4 (resp., 6). By an algebraic hypersurface we mean a comple:
manifold which is the zero set of a homogeneous equation in terms of homogeneous

coordinates of a complex projective space, (Received February 25, 1977.)

*WT'%5 Ira Rogenholtz, University of Wvoming, Laramic 32071,

ihere is no differentiable metric for R,

The usual metric on R® is not differentiable. This makes the proof of the “smooth' Urvsohn
L : o .
®ma, for example, differ markedly from the "metric proof. It would be nice to have a

diff
erentiahle metric for R". Unfortunatelv, we show that no such metric exists. (Received

Yereh L, 1977,

TS
T-Gé6 STEWART S. CAIRNS, University of Illinois, Urbana, Iilinois 61801 and Ulm University, {Im.

West Germany. Canonical knot projections and double point structures.

" "(';:;Ch isotopy class of tame oriented knots contains one with a canonical projection T:K— EZ defined fhus:
outsigy C‘S 2 union of an oriented circle Cy and nZ 0 disjoint chords (a chord is a segment inside or an are
. “vp) u. o (2) as p traces K from a point whose projection qqy is notona chord,
°hord' oto aces CO .positively from 9 to the first chord, traces that chord, goes negativcly on CO Lo the next
" once. . -ul‘eversmg sense on CO .
pr°lectlon T(K) 0 “ C Uees UC 0 with chords in order of their first tracings, then C0 AR Cnl in
With n+1 ordered chords 1ff C Cn+1 are disjoint, both ends of Cn*l are bevond the first

trac;
g of C in ®(K) and are on possibly equal arcs of CO of like sense in that tracing. Number all transits

save for endpoints on C

after each tracing of a chord; (3) the chords are traced twice, the rost o
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of chords from 1 to 2n intracing m(K), If Ch is traced on transits ih,jh with ih < jh' then {(11,11)’
(in,jn)} is a double point structure of m(K). L. B. Treybig (Trans. Amer, Math, Soc. 130(1968), 223-247) '
characterized these structures, using polygonal knots in regular position. Canonical structures and ruleg for
passing from one for Cy U *++U C, toone for Cg Useeeu C,4q offer a relatively simple method. (Recetveq

March 14, 1977.)

*TTT-G67 J. L. Bryant and R, C. Lacher, Florida State University, Tallahassee, Florida 32306,
Resolving O-dimensional singularities in generalized manifolds. Preliminary Report,

Let X bec a generalized n-manifold, i.e., a euclidean neighborhood retract satisfying

H,(X,X-x;2) =~ H (R RT-0;2Z) for each x € X . A singular point of X is a point that has no
neighborhood homeomorphlc to euclidean space R0 Let S(X) denote the set of singular

points of X . An n-resolution of X 1is a pair (NB,f) where N is a topological n-manifold
(without 38 ) and f 1is a proper, cell-like mapping of N onto X . Now suppose

dim §(X) = 0 and n -5 . Then results of Bryant and Hollingsworth [Top. 14(1975), 191-201]

and R. D. Edwards [to appear] show that X admits a resolution if and only if X xR is a
manifold. We prove existence. Theorem: X admits a resolution and X xR 1is a manifold.

The proof uses surgery to construct a PL manifold N' and a limiting process to construct

a cell-like map of N° onto X . A discussion of the preservation of homotopy normal

invariants by cell-like mappings between generalized manifolds is included. (Received March 18, 1977.)

*77T-G68 Alexander ABIAN, Math. Inst., Univ. of Oxford, Oxford, Fnglandi and Iowa State Univ., Ams,
Towa, 50011.  Conditionally Compaot Rings of Functions and their Compsotifiostion.

Let R be a ring of funotions from a set X dinto a ring Y. We say that R is oonditionglly
totally compaot iff every ideal of R whioch misses an element f of R 4is contained in an ideal J
of R which also misses £ and for which R/J is isomorphic to a subring of Y.

Let B' be a set of functions from a set X' into the sbove Y and let f£' be a function
from X' into Y. We say that f' is oovered by the elements of E' "iff for every s &X' if
£'(z) #0 (the zero of Y) then g'(z) # 0 for some g' eBR',

Theorem, Let R, X and Y be as in the above. Then X can be extended to a set X' and
every element f of R oan be extended to a funetion f£' from X' into Y such that the result~
ing set R' ={f' | fe R} is e ring of funetions £' from X' into Y and the corresponisnce
f —> £' 1s a ring isomorphism from R onto R'. MNoreover, if an element f£' of R' 1is coversd by
the elemonts of a subset E' of R' then f' is already oovered by finitely many elements of B3's

Remark. If in the above R has a unit u and the appropriate definitions are restrioted ®
u rather than to an arbitrary f then R 4s called gonditionally oompact and the Theores then 6o~ ‘
sures the finite suboover of an arbitrary cover of only the unit u' of R'. (Received March 28, 1971

777-G69 JiMEs L. BATLEY, University of Bri*ish Columbia, Vancouver, Canada, V6T 1"
A _characterization of .\lexander invariants of links. z‘rs=11r'1~nary repori.
Let L<83 be an oricnt-d 2-component link S3 L, and X the universal abelian cover

of X. The Alexander invariant of L is L (\() with the usual A,-module structure where

A2_ZH {X)(the integral group ring of H, (()"’ZoZ) =the ring of finite laurent POl.Yn"‘i‘l'
in 2 commuting variables x, y. Theorem 4 A,-module is isomorphic to H1 @) for some b
iff it has a prﬂsentatlon matrix of the form 1—5xx 2£’ -(1-x) (1-y) -gxxz_»g (x,y)

where ®(x,y)=(x" ,y )‘t (t=transpose) is a -xy %
square matrix,’'B (x,y) is a row matrix, both 'B(x 'y ) o (x,y)

with entries in j\z, &(1,1)=diag(¥1) is a diagonal matrix. Further, £ is the 1inking
number of the two components and &(x,1) (resp. &(1,y)) is a presentation matrix for
the Alexander invariant of *he first (resp. second) component. Cor° the Alexander

polynomial of a link is of the form 7'—5—;-) Alx,y)+(1-x) (1 y);,m B(x,y) where

A(x,y)=det®x,y), B(x,y)=det [ “8,¥)] | Hence the problem of characterisi®é
wWx, 7)Y ox,y) ;
link polynomials is reduced to characterizing pairs A(x,y), B(x,y) in the corolll”

(Received March 29, 1977.)
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MT—G'TO BRADD CLARK, University of Southwestern Louisiana, Lafayette, Louisiana
k 70504. Surgery on torus and cable links.

fheoxem If M is a 3-manifold obtained by surgery along a torus link with n com-
Theore™

?onentsr then M has genus at most n + 1. Theorem If (p.

i qi) surgery is performed

o the ith component of a torus link for 1 < i < n and M is simply connected, then
' 53, q; = 1 forl<ic<n and Ip; = 0. Certain submanifolds of M"are considered
and embedding theorems are given for homology spheres with finite fundamental

qroups - This yields: Theorem If M is obtained by surgery on a link which contains

a cable sublink about an arbitrary knot k, and the surgery on at least two of the
cable sublink components cannot be replaced by surgery on k itself, then M is not
simply connected. (Received March 29, 1977.)

MI-GT1 wolfgang Heil, Florida State University, Tallahassee, Florida 32306 and Jeffrey Tollefson,

University of Connecticut, Storrs, Connecticut 06268. Deforming a homotopy-involution of
a 3-manifold to an involution.

let g:M +M be a map of a compact n-manifold M such that gz is homotopic to the identity.
s g homotopic to a homeomorphism of period p? For n = 2 this is Niclsen's Theorem. F. Raymond
md L. Scott have given examples of the failure of this property for n > 3.
Theorem 1: Let g be a map of a 3-dim, orientable Seifert fiber space M with AM # § such that
§2= 1 rel M. Then there is a fibering of M and a fiber preserving involution h of M homotopic
to g rel oM.

More generally, given a map g of M such that gz = 1 therc cxists an obstruction
k(g) € H3(Zz, center (NI(M))) whose vanishing is necessary for g to be homotopic to an involution
of M.
Theorem 2: Let g be a map of a sufficiently large, irreducible, oricntable, Scifert fiber space M
such that gz ~ 1. Then g is homotopic to a fiber prescrving involution of M if and only if

k{g) = 0. (Received March 31, 1977.)

71672 ROBERT A, HERRMANN, U. S. Naval Academy, Annapolis, D, 21h02
Point monads and P-closed spaces.
For each p & X, the w-monad,/u.w(p) = n{-!i-f—l[/t(f(p))]l £ € C(X)}, is defined
ad as a corollary to the major result it is shown that a [resp. completely
Heusdorser] space X is completely-closed [resp. complciely Hausdorff-closed] iff

F= oy (/’;‘(p) |p € X}. Numerous applications are given. (Received April 5, 1977.)

-G
73 D.G. Paulowich, Dalhousie University, Halifax, Nova Scotia, Canada.

Trees are weakly contractible. Preliminary report.

Ever .
Y heredltarily unicoherent, locally connected compact connected Hausdorff space

is we
akly contractible (in the sense of K.H. Hofmann and P.S. Mostert, Elements of

N
Om .
\MQLO_UE, page 53). (Received April 7, 1977.)

.
GTh  SEMIE PARK, Seoul National University, Seoul 151, KOREA. A generalization

of a theorem of Janos and Edelstein, Preliminary report.

Ag

eneralizat i . .

Obtaj alization of Edelstein's version of a theorem of Janos and its converse are
hed
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THEOREM. Let X be a compact metrizable topological space, f, g be continuoyg
self-maps of X such that gXC fX, gf = fg, and f be injective. Then g j,
injective and ﬂ;gnx - {xo}, where x € X, iff, given 1, 0 <X <1, a
homeomorphism h of X into ﬁz exists such that

h(gx) - hignll = Afn(ex) - n(en]

for all x,y € X. (Received April 7, 1977.)

*TTT-G75 W. H. Row, University of Tennessee, Knoxville, Tennessee 37916. An Algebraic
Characterization of Connected Sum Factors of Closed 3-manifolds.

M and N will be connected, closed, possibly non-orientable, 3-manifolds. A knot group of M {s
the fundamental group of the complement of a tame simple closed curve in M . We denote the set of
knot groups of M by K(M) . We call a compact, connected 3-manifold with a torus or Klein bottle
boundary a toral 3-manifold. A toral group of M 1is the fundamental group of a toral 3-manifold

contained in M . Let T{(M) denote the set of toral groups of M . THEOREM: T(M) contains K(N)
iff N is a connected sum factor of M . CORCLLARY: K(M) = K(N) iff M is homeomorphic to N.

The method of proof involves selecting an approvriate property P knot group of N that depends
only on N and the ilaken number of M . Map improvement techniques of Feustal are mimicked to

finish the proof. The corollary generalizes announced results of A.C. Connor and Jaco-Myers.
(Received April 11, 1977.)

*TTT-GT76 Dix H. Pettey, University of Missouri, Columbia, Missouri €5201. Feeble compactness
and regular filterbases. Preliminary report.

A topological space is said to be feebly compact iff every countable open filterbase in the space
has a cluster point. It is well-known that every regular-closed space is feebly compact. THEOREN.
If X and Y are topological spaces, X x Y is feebly compact, and B 'is a regular filterbase

in X x Y, then {nx(B)]B ¢ B} is a regular filterbase in X. COROLLARY. If X and Y are regular-
closed (minimal regular) spaces, then a necessary and sufficient condition that X x Y be regular-
closed (minimal regular) is that it be feebly compact. (In [Abstract 77T-G53, these Notices 24
(1977), A-302,. the author announced a proof that the product of a regular-closed (minimal regular)
space and a feebly sequentially compact, regular-closed {(minimal regular) space is necessarily
regular-closed (minimal regular). Since the product of a feebly compact space and a feebly
sequentially compact space is always feebly compact, this result follows immediately from the

above corcllary.) ({(Received Aprii 11, 1977.)

*77T-G77  ANDREW J. CASSON, Trinity College, Cambridge University, Cambridge, England and
JOHN L. HARER, University of California at Berkeley, Berkeley, California t
Some Brieskorn Homology 3-spheres Which Bound Contractible Manifolds. Preliminary report.

Let %(p,q,r) be the Brieskorn homology 3-sphere given as {(x,y,z)eC®: xPry 2" =0, xR Hyy+ez=1}
(p,q,r pairwise relatively prime positive integers). We consider the classes E(p,ps+l,ps+2>,
Z(p,ps-1,ps-2) both with p odd and s arbitrary, L(p,ps-1,ps+l) with p even and s odd and the
special cases 2(2,3,13) and £(2,3,25), realizing each of these as the boundary of a contractible
4-manifold. TFor the infinite classes, we give two constructions of such 4-manifolds: the first

as a 2-fold cover of B" branched along tbe image of & proper critical-level imbedding of a disk
with two O-handles and one 1-handle; the second as a 4-dimensional handlebodv with one 0-handle
and an algebraically cancelling pair of 1 and 2-handles (Mazur manifold). The second constructian
also works for the cases 5(2,3,13) and %£(2,3,25), although ¥(2,3,25) requires two cancelling pair®
(Received April 11, 1977.)
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yiscellaneous Fields (00, 01, 96—99)

11-H2 FRANK WILLIAMSON, JR., University College, Rutgers University, Newark, New Jersey 07102,
The finite element method in the early calculus of variations,

It is shown that the variational form of the finite element method is much older than the 1943 work of

R, Courant usually cited as the first appearance of the method, The procedure dates from the late 17th century
od was one of a class of methods used for deriving differential equations. (Received April 4, 1977.) (Author

itroduced by H. Levinson.)

University of Alabama
743RD Huntsville, Alabama

EET
MEETING | warch 31—April 1, 1977

Th3-BlY James L. Wang, University of Alabama, University, Alabama 35486. Approxi-
mation on boundary sets. Preliminary report.

let U be a bounded open subset of the complex plane. By a well known result of A. M.
Javie, C(LU) is the aniformly~closed linear span of A{U) and the powers (G 4y n,
8=1,2,3,... with 2; a point in each component of U. We show that if A(U) is a
Direchlet algebra and bU is of infinite length, thenone power of (z2-2j) is superfluous.
This generalizes a result of Wermer (Amer. Math. Monthly, 64(1957), p. 372).

(Received February b, 1977.)

ol JOSTPH BARBACK, SUNY College at Buffalo, Buffalo, New York 14207
“egressive isols and series over their finite sums.

We would like to announce some results that involve infinite
ecursive series over finite sums of regressive isols. These are with respect
to TeCursive functions in one variable. The idea for these series is based
tpon the infinite series of the kind introduced by J.C.E. Dekker. The wcrk
Yas Motivateqd by a theorem cf F. Sansone which states, when £ is a vecursive
p
netion having an increasing first difference function then it's extension
% the 1sole will be order preserving on the regressive isols. We cbtain a
ieneralizatiOn of this result and alsc a characterization of the recursive
"Ctions whose extension will map finite sums of regressive iscls to the

1501
s
© Proofr of ‘ne latter result is given by E. Fllentuck. (Received February

" 1o,
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t t f ]
745TH Northwes ern‘ U{1/ver51ty
Evanston, Illinois

MEETING April 1516, 1977

*7U5-A20 Jin Bai Kim, West Virginia University, Morgantown, W. Va. 26505. The tree defined
by a sequence of non-negative integers.

Let (fn) be a sequence of ncn-negative integers. Let fn2 be the binary number of fn ('fnlo)

2 _ 2 . 2 2 2
Let f_ For £ °, we define n(f °)=k and m(f_“)= n(f °)*(the number of ones in fn2L

T APk-1t %%
For a;, we assign é when ai=C and \( when ai=1. This rule can cefine a tree of the sequence
fn2 (n=1,2,...). Let T(fnz) denote the tree define by the above. The tree T(fnz) is said to be

. 2 2 25 . < . 2 2
permanent if n(fn+1 ) < m(fn Yo T(fn ) is permanently well growing if n(fn*,1 {-m(fn ) for all
n=1,2,... The age of the tree T(fn2) is defined as follow: age(T(fzn)): min {t:

n(ft+12) > m(ftz)]. We can extend this notion. If fn3 represents the ternary number of fn’

then we assign é for ai=0, §/ for ai=1 and \$/ for ai=2, where fn3= ) eay8 - We discuss

problems of trees T(fnl) (i=2,3) for sequences £ . (Received February 28, 1977.)

746TH California Sta.te U/.7/'versity
MEETING | F/@yward, California
April 22-23, 1977

7U6-A19 Hugh M. Edgar, San Jose State University, San Jose, California, 95192.
Relative integral bases for algebraic number fields. Preliminary report.

Theorem 1, Assume that D > o, D % 3, and (~D, a) £ (2,3) or (3,2) (mod 4), where
a and D are distinct square free rational integers and D ¥ a, Let F = Q (f‘D)
and let E = F(/a). Then E/F has a relative integral basis iff (a, D) = 1. If
(-D,a)= (2,3) or (3,2) (mod 4) then E/F has no relative integral basis. Iﬂgg!ﬂlzs
Assume that the algebraic number field F has class number h(F) > 1. Let ¢ be &
non-principal prime ideal of OF and assume that pOF = 02 where the prime p 1s odde.
Choose + p=1l (mod 4) and assume /+cpé€ F where the square-free rational integer ¢
is relatively prime to p. Let E = F (/+p). Then E/F has no relative integral
basis. Application of Theorem 2. Let F = Q(/cp) with ¢ and p as in Theorem 2
and ¢z 2 (mod 8), pz5 (mod8). Let E =F (/p). Then E/F has no relative integral
basis, (Received February 28, 1977.)

*746-c1lh  LUCY LAM KING, Montefiore Hospital Medical Center, Bronx, New York 10“61;.

Statistical Approach to Quality Control in Clinical Chemistry Laborator2==

Based on the distribution of patients' results for a given blood chemistry
test, the consecutive batch means and their moving averages are used for tracking
. . 2 ion

trends in the multi-channel auto-analysers. A transformation of the distributi®

. . . . s a
may be necessary for a given test to approximate the resultant distributilon to
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Gaussian. Constants for the moving averages are optimized via min-max methods to

give the smallest batch size and detectable deviation from the norm, but the

1ar
satroduced by Dr. Francis G. King).

gest true positive to false positive ratio. (Received February 28, 1977.) (Author

16-C15 ROBERT W. MacCORMACK, NASA Ames Research Center, Moffett Field, California 9h4035. An

T efficient numerical method for solving the time-dependent compressible Navier-Stokes
equations for high Reynolds number flows past erbitrarily shaped bodies. Preliminary
report.

mis report describes & new numerical method that has been used to drasticelly reduce the computation
time required to solve the Navier-Stokes equation at flight Reynolds numbers. Though flows past com-
plete sircraft configurations are still beyond our reach, the new method mekes it possible and prac-
tjcal to calculate many important three-dimensional, high Reynolds number flow fields on todey's
computers. (Received March 17, 1977.) (Author introduced by Craig Comstock).

ERRATA
Volume 24

C. J. MOZZOCHI, A remark on Goldbach's conjecture VI. Abstract 77T-A43, Page A-223,

Line 5, for "Hilbert transform" read ""Hilbert transform kernel",

B, J. PEARSCN, The Hahn-Mazurkiewicz theorem for hereditarily locally
connected continua. Abstract 77T-GLlL, Page A-26L.

The theorem stated holds for finitely Suslinian continua
and not for hereditarily locally connected continua as

claimed.

— SITUATIONS WANTED

UNEMPLQYED MATHEMATICIANS, or those under notice of involuntary unemployment, are allowed two free advertisements during the calendar year; retired
M.M'hmmm' one advertiscment. The service is not available to professionals in other disciptines, nor to graduate students seeking their first postdoctoral posi-
+ Nowever, veterans recently released from service will qualify. Applicants must provide:

(1) name of institution where last employed; (2) date of termination of service; (3) highest degree; (4) field.

Ay

. )’an'“QNS FROM NONMEMBERS must carry the signature of a member. Free advertisements may not exceed fifty words {not more than six 65-space
ﬁmal' fe: “g'"g address of advertiser; excess words are charged at the rate of $0.15 per word {minimum charge $1). Anonymous listings are carried for an addi-
of 85; correspondence for such applicants will be forwarded to them.

bty
x ED MEMBERS of the Society may advertise at the rate of $0.15 per word; nonmembeis, currently employed, $0.50 per word {minimum charge $15).
ADL . ,
NE for receipt of advertisements is the same as that for abstracts; date appears inside front cover of each issue of the U\«)IAC&Q .

APucar

Box 'ON_FORMS may be obtained from, and all correspondence should be directed to, the Editorial Department, American Mathematical Society, P. O.
+ fovidence, Rhode Island 02940.

R spoND;

Ig“,,g shoulg aENCE TO APPLICANTS LISTED ANONYMOUSLY should be directed to the Editorial Department; the code which is printed at the end of the

PPear on an inside envelope in order that correspondence can be forwarded

ASisTAN

T PROF

1975 ESSOR OF MATHEMATICS, Ph,D., jalti
%2 34, Specialty: Algebra. Extensive experionce MATHEMATICIAN, Ph,D., 1973. Specialties: Algebra and

Chy, . N .
ey Pergraduate mathematics in all ields and at | Geometry; Publications, Four years experience as Naval

2T - S0me experience in computer science, Refer- ) X R
8 and rg D search duties. References and transcripts supplied upon

sumé available upon request. Available

8t N
Winst%{f”&z. Robert C. Mers, 642 Hartman St., request, Robert E. Seydel, 909 39 St. Court, Moline,
em, NC 27107, Tllinois 61265,
ANONYMOUS

MATHEMATICS PROFESSOR, Ph,D., 1972, Age 35,
Several published articles in Differential Geometry.

Teaching experience: four years full-time, one year
part-time, Salary requirement: $7,000, SW 55
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CLASSIFIED ADVERTISEMENTS

————

SUGGESTED USES for classified advertising are books or lecture notes for sale, books being sought, positions available, summer or semester exchange or
of houses, mathematical typing services and special announcements of meetings. The rate is $3.00 per line. Ads will be typed in the AMS office and wilt
typed solid. !f centering and spacing of lines is requested, the charge will be per line with the same rate for open space as for solid type. b

TO CALCULATE the length of an ad assume that one line will accommodate 52 characters and spaces and that nine lines measures an inch,

DEADLINES for the next few issues are: for August, fune 28; for October, September 4; for November, October 4.

SEND AD AND CHECK TO: Advertising Department, AMS, P.O. Box 6248, Providence, Rhode Island 02940.

FOR SALE

A Bibliography on Graph Theory and Combinatorics, by
Fernando Escalante; M, Diaz and L, Montejano, editors.
All entries (almost 3000) consist of author(s), title, ref-
erence(s), Math, Reviews number and subject classifica-
tion categories (according to a special classification
scheme). Author and subject indexes are also included.
$15(US), postage incl. Comunicaciones Tecnicas/Ctr.
for Applied Math, and Systems/Apdo. 20-726/MEXICO,
20, D. F,

All vols, bound: Amer. Math, Monthly 1961-76; AMS
Bulletin 1966-76; Chess Review 1970-76; Historia Mathe-
matica 1974-76. Dr, B. Ross, Univ, of New Haven,

W. Haven, CT 06516,

MATH REVIEWS, vols, 23-51 inclusive (unbound),
Guggenbuhl, 2 Brooklands, Bronxville, NY 10708; (914)
337-1583,

Just published. Examples of Groups by Michael Weinstein,
a new book entirely devoted to examples, counterexam-
ples, and constructions in group theory, 307 pages. $12
(hardcover), $6 (paperback). NJ residents please add 5%
sales tax: purchase orders honored from US libraries at

a $0. 75 billing charge~all others please prepay. Poly-
gonal Publishing House, 80 Passaic Ave,, Passaic, NJ
07055,

NONLINEAR FIXED POINT THEORY BIBLIOGRAPHY
by J. Bryant; L. F, Guseman, Jr,, i+ 211 pp. $5 ppd.
payable to Dept. of Math,, Texas A&M Univ., College
Station, Texas 77843,

Seminaire Bourbaki. New York. Years 1948/49—-1966/67
Exposés 1-330, Bound good condition $200, North Central
College Library, 320 School, Naperville, IL 60540,

POSITIONS AVAILABLE

POSITION 1: Instructor, tenure-track (75% Mathematics,
257, Computer Science or Accounting) at the University of
Wisconsin Center-Marinette, a freshman-sophomore
campus located about 55 miles north of Green Bay, Wis~
consin, Position opens in August, 1977, Ph, D. preferred.
Duties include teaching freshman-sophomore courses in
Mathematics and introductory courses in either Computer
Science or in Accounting, EOE.

POSITION 2: Assistant Professor in Mathematics (tenure-
track) at the University of Wisconsin Center-Baraboo, a
freshman-sophomore campus located about 40 miles

north of Madison, Wisconsin, Position open in August,
1977, Ph, D. with demonstrated outstanding competence

in teaching lower division Mathematics courses; par-
ticipation in faculty governance, EOE.

Send vita, 3 letters of recommendation and transcripts
for Positlons 1 and 2 by June 15, 1977 to: Ghulam M,
Shah, Chairman, University of Wisconsin Center,
Waukesha, Wisconsin 53186,

The Faculty of Sciences of the National University of
Iran (Eveen-Tehran) seeks Iranians or Iranian~speak;
mathematicians with Ph, D, in Analysis, Algebra, Sta-
tistics, Probability Theory, Topology, and Computer
Science, To apply send vitae, all reprints and preprints,

THE CHINESE UNIVERSITY OF HONG KONG invites
applications for (1) Senior Lectureship/Lectureship {n
Pure Mathematics and (2) Lectureship in Mathematics to
teach Statistics. Requirements: Ph, D. in Mathematics
plus appropriate teaching/research experience, Salary’
range: US$17,670 - 23,810 p,a. approximately for Senior
Lecturer; US$11, 380 - 19,070 p.a. approximately for
Lecturer, depending on qualifications and experience,
Also superannuation and medical benefits, long leave,
housing and passages for overseas appointees, Write to
Personnel Section, C.U.H.K., Shatin, N, T., Hong Kong
for details and application forms. Closing date: April 30,
1977.

ASSISTANT or ASSOCIATE PROFESSOR beglnning Sept,
1977, Applicant should have broad background in statis-
tical theory and interest in applications, Ph, D, required
and some experience desirable, Preferred areas of spe-
cialty are parametric estimation, regression/experi-
mental design and time series analysis, Ability to inter-
act with faculty in areas of group-testing, stochastic
control and stochastic processes is desirable, Send cur-
riculum vitae, transcripts, reprints or preprints, and
three reference letters to Professor Y, M, Lynn, Dept.
of Mathematics, University of Maryland Baltimore
County, Baltimore, Maryland 21228, An Affirmative
Action/Equal Opportunity Employer,

RESEARCH MATHE MATICIAN

A major petroleum corporation has an immediate openizg
for a research mathematician in its Production Research
Department. Position responsibilities include conducting
research in the area of numerical solution of nonlinsear,
partial differential equations, and serving as a col

to a group of Research Engineers involved In developiog
numerical simulations for oil industry related problems.

Applicants should possess a Ph, D, in mathematics and
have a broad academic background or applied experienc®
in numerical analysis,

Interested candidates should send résumé and salary
history to

SW 56, care of these NoticeD
An Equal Opportunity Employer M/F

THE FREE UNIVERSITY OF IRAN, The Free University

of Iran is accepting applications from Iranian ﬂﬂﬂ°“:;
for academic positions within the Faculty of sdenceu
Technology. One of the immediate objectives of mmﬁ”-
versity is to prepare teachers of physics and mathe
Primary responsibilities of the Faculty include pre|
self-instructional course materials. Additlonal 180

tion on available positions can be obtained by wri
The Free University of Iran, North American wl";'.
TERC, 44 Brattle Street, Cambridge, Massachuse

02138. -
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g new series of texts and monographs \

MATHEMATICAL CONCEPTS AND METHODS
IN SCIENCE AND ENGINEERING
Series Editor: Angelo Miele, Rice University

TOPOLOGY AND MAPS
Taqdir Husain
McMaster University, Ontario

This book provides undergraduate students with a basic understanding of topological
spaces, while offering discussions of advanced concepts for postgraduate students and re-
searchers who are interested in functional analysis. The first part of the book deals with
the fundamentals of topology, continuity and separation axioms, methods for construct-
ing new topological spaces from the old, uniform spaces, and the basic properties of com-
pact spaces and other spaces. The second half covers generalizations of continuous map-
pings, function spaces, extensions of mappings, and C{X)-spaces.

approx. 310 pp., 1977, $29.50

PRINCIPLES OF OPTIMAL CONTROL THEORY
R. V. Gamkrelidze

Steklov Institute, Moscow
Translated from Russian by Karol Makowski

Translation edited by Leonard Berkowitz
University of California, Los Angeles

This important volume presents the principles of general control theory as well as proofs
of the maximum principle and basic theorems of optimal control theory. The author de-
votes attention to the time-optimal problem with fixed end points since its less cumber-
some for the formulation of results, and, at the same time, it contains all the essential
difficulties peculiar to optimal problems. Ideal for a one-semester course in optimization
theory.

approx. 130 pp., 1977, $24.50

MATHEMATICAL LOGIC

An Introduction to Mode! Theory

A. H. Lightstone

Queen’s University, Ontario

Mathematical Logic develops a form for the classical predicate calculus that provides a
foundation of nonstandard analysis and axiomatic set theory. The author thoroughly
details for the student the theory underlying the language of a statement system and a
semantical system. He develops a fiexible, expressive language capable of fully exploiting
the potential of nonstandard analysis.

approx. 300 pp., 1977, $22.50

PLENUM PUBLISHING CORPORATION,

227 West 17th Street, New York, N.Y. 10011
. In United Kingdom: Black Arrow House,

2 Chandos Road, London NW10 6NR, England

Prices subject to change without notice.

'O"Omoedsc-ence Prices slightly higher outside the U.S.

e ——
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™

MATHEMATICS JOURNALS

edited by leading Japanese Universities and Institutes

published and distributed by KINOKUNIYA BOOK-STORE CO.

Japanese Journal of Mathematics (New Series)
Edited by Mathematical Society of Japan.

{Current volume) New Series Volume 3 (2 nos.) for 1977 US$64.00

SEEE -

B A S AR RN

Journal of Mathematics of Kyoto University

Edited by Mathematical Institute, Faculty of Science, Kyoto University.
{Current volume) Volume 17 (3 nos.) for 1977 US$64.00

Publications of the Research Institute for Mathematical Sciences

Edited by the Research Inst. for Math. Science, Kyoto University.
{Current volume) Volume 13 {3 nos.) for 1977  US$67.00

Nagoya Mathematical Journal
Edited by Mathematical institute, Faculty of Science, Nagoya University.
{Current volumes) Volumes 656—68 {4 vols.) for 1977 US$94.00

(Index) The Author index for Vols. 1—40 is separately available. US$6.10

ok

Commentarii Mathematici Universitatis Sancti Pauli

Edited by Department of Mathematics, Faculty of Science, Rikkyo University.
{Current volume) Tome 26 (2 nos.) for 1977 USs$52.00

Hokkaido Mathematical Journal

Edited by Department of Mathematics, Faculty of Science, Hokkaido University.
{Current volume} Volume 6 {2 nos.) for 1977 Us$70.00

Osaka Journal of Mathematics

Co-edited by Dept. of Math., Faculty of Science, Osaka University and
Osaka City University.

{Current volume) Votume 14 (3 nos.) for 1977 Us$75.00

Mathematica Japonicae
Edited and published by Association for Mathematica Japonicae.
(Current volume) Volume 21 (4 nos.) US$92.00

Funkcialaj Ekvacioj

Edited by Division of Functional Equations, Mathematical Society of Japan.
{Current volume) Volume 20 (3 nos.) for 1977 Us$42.00

PRI IR

§ Back issues: details and prices on request.

Order from {in U. S. A. and Canada)

KINOKUNIYA BOOK-STORE CO., LTD. KINOKUNIYA BOOK-STORES OF

17-7 Shinjuku 3 chome, Shinjuku-ku, Tokyo AMERICA CO., LTD. ) 15

160 JAPAN 1681 Webster Street, San Francisco, Calif. 941
U.S. A,
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Encyclopedic
Dictionary of
Mathematics

by the Mathematica!
Society of Japan
edited by Shokichi
lyanaga and

Yukiyosi Kawada
translated by the
Mathematical Society
of Japan with the
cooperation of the
American
Mathematical
Society

translation reviewed
byKenneth O May
two volumes
x1Yainches each
840 pages each

436 articles —
appendices

~27.000 index entries
ISBN 0 262 09016 3
$100.00 through
August 31,1977
125.00 thereafier

The American Mathe-
matical Society wel-
comes the publication
of the Encyclopedic
Dictionary of Mathe-
matics. For many
years we have been
fascinated by the pub-
lication in Japanese

. because we saw
that this was an ency-
clopedia that con-
tained effective and
penetrating informa-
tion about all the fields
of advanced mathe-
matical research’™ —
Saunders Macl ane,
Past President,
American Mathemat-
ical Society

"It ts impossible for
the modern mathema-
tician to be well versed
in more than one or
two areas of mathe-
matics. But he cannot
be ignorant of what has
been achieved in other
areas. The EDM is the
most practical and
eftective resource to
keep abreast. Its cov-
erage is excellent
—Morris Kline.
Courant Institute of
Mathematical Sci-
ences. New York
University

This monumental
work covers in con-
cise. thorough fashion
the entire mathemati-
cal realm from Abel
and Abelian Groups to
Zeta Functions. It
includes recent de-
velopments in the
most active fields,
articles on mathemat-
ical programming and
theoretical physics.
and historical per-
spectives. It is the
most highly concen-
trated distillation of
mathematical knowi-
edge ever prepared.
The Encyclopedic
Dictionary of Mathe-
matics will be con-
sulted — and consulted
often — by mathemati-
cians and students as
varied in their special-
ties and interests as
the articles are in their
subject matter; more
than a few will one day
ask how they ever
managed without

the EDM!

A-405

The editors describe
the work as ""an en-
cyclopedic dictionary
with articles of medi-
um length aimed at
presenting the whole
of mathematicsina
lucid system. giving
exact definitions of
important terms in
both pure and applied
mathematics. and
describing the pres-
ent state of research
in each field. together
with some historical
background and some
perspectives for the
future

The MIT Press

Massachusetts Institute
of Technology
Cambridge.
Massachusetts

02142
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[ BOOLEAN RINGS

DEPARTMENT OF MATHEMATICS

by ALEXANDER ABIAN OREGON STATE UNIVERSITY
lIowa State University Corvaliis, Oregon 97331
Here is a self-contained study of the Applications are invited for the position
pasic themes of the theory of Boolean of Chairman, Department of Mathematics.
rings, intended primarily for graduate The chairman should have leadership ability,

students of mathematics and advanced
undergraduates. A suitable text for one
semester’s or one year’s study, it can be

administrative experience, and an appreciation
of the role of pure and applied mathematics

used by students of algebra, foundations in @ modern university. The chairman should
of mathematics, mathematical logic, com- be a nationally recognized research mathema-
puter science, physics, and communica- tician.

tions science. Position available: September 15, 1977.

The theory of Boolean rings plays a

significant role in the development of Application closing date: June 1, 1977.

nearly every aspect of mathematics, and This date will be extended if position re-
the sooner a student is acquainted with mains unfilled.
this theory, the easier it will be to grasp Write to:
those ideas fundamental to the different
branches of mathematical thought. P. M. ANSELONE
Chairman
1976 394 pages Search Committee

BRANDEN PRESS ® $12.50

, . on Empl. .
21 Columbus Ave, ® Boston, Ma. 02116 An Affirmative Action Employer

MATH SCI PRESS
53 Jordan Road
Brookline, Massachusetts 02146
Telephone 617-738-0307
SPeCializing in innovative scholarly projects & mathematical engineering and science. 25%
Gash discount to individuals (40% students), 15% to libraries for standing orders.
Robert Hermann, President.
Symplectic geometry and Fourier analysis, by N. Wallach, with an appendix on quantum
Mechanics by R, Hermann. 1977, $22. (“Lie groups” series, vol. 5)
Contents: Sympiectic geometry & manifolds, Fourier analysis, theta functions,

Metapiectic representations, quantization, Kiritloy theory.

‘:7'30‘57”7 Compactification of locally symmetric varieties, by Ash, Mumford, Rapoport & Tai,
50

geometric Structure of systems-control theory & physics, by R, Hermann, Part A, $27,
art B 435

G"“ﬂe fields & Cartan-Ehresmann connections, by R. Hermann, Part A $28
Geo”'elrl'c theory of non-linear differential equations, Backlund transformations & solitons,
by R. Hermann, Part A $28, Part B $30, Part C in press

Algebr 0-geometric & Lie-theoretic techniques in systems theory, Part A (with C. Martin), $17

N press: Proccedings of the 1976 Ames NASA conference on applications of gcometry

\
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Audio Recordings of Mathematical Lectures .

Number 1: The role of vector and operator valued measures in functional analysis and probability, PESI R, MASAN]
2: On local solvability of linear partial differential equations, FRANQOIS TREVES
3: The theory of decision problems in group theory: a survey, WILLIAM W. BOONE
4: Recent developments in fixed-point theory, EDWARD R. FADELL
5: The periodicity theorem for the classical groups and some of its applications, RAOUL H. BOTT (4 lectures)
6: Harmonic analysis on semisimple Lie groups, HARISH-CHANDRA (4 lecutres)
7: On the existence and uniqueness of triangulations of manifolds, ROBION C. KIRBY
8: Vector fields and Gauss-Bonnet, PAUL F. BAUM
9: K, of global fields, JOHN T. TATE
10: K, of global fields, HYMAN BASS
11: Systems of ordinal functions and functionals, SOLOMON FEFERMAN
12: Free boundary problems for parabolic equations, AVNER FRIEDMAN
13: Univalent functions with univalent derivatives, SWARUPCHAND M. SHAH
14: Shifts and Hilbert space factorization problems, MARVIN ROSENBLUM
15: Higher derivations and automorphisms of complete local rings, NICKOLAS HEEREMA
16: Recent results on doubly transitive groups, ERNEST E. SHULT
17: Foliations and noncompact transformation groups, MORRIS W. HIRSCH
18: Acyclicity in 3-manifolds, DANIEL R. MCMILLAN, JR.
19: Rigorous quantum field theory models, JAMES G. GLIMM
20: The concept of torsion and Gorenstein rings, MAURICE AUSLANDER
21: Vector fields on manifolds, MICHAEL F. ATIYAH
22: Integration of complex vector fields, JOSEPH J. KOHN
23: Finite groups generated by transvections, JACK E. MCLAUGHLIN
24: Geometry of numbers of convex bodies, KURT MAHLER
25: Bounded convergence of analytic functions, LEE A. RUBEL
26: Finite-dimensional H-spaces, MORTON L. CURTIS
27: Ordinal solution of G; games, DAVID BLACKWELL
28: Aspects of the theory of spherical functions on symmetric spaces, RAMESH GANGOLLI
29: Some probability results connected with Diophantine approximation, PATRICK P. BILLINGSLEY
30: Differential algebraic geometry and transcendence, JAMES B. AX
31: How functional analysis and approximation theory mix today with numerical analysis, RICHARD S. VARGA
32: Representations of algebras by continuous sections, KARL H. HOFMANN
33: Topology of 3-manifolds, R. H. BING (4 lectures)
34: Light open maps on n-manifolds, ERIK HEMMINGSEN
35: The isomorphism probiem in ergodic theory, DONALD S. ORNSTEIN
36: Simple groups of low 2-rank, DANIEL GORENSTEIN
37: Some nonlinear stochastic growth models, HARRY KESTEN
38: Some open questions in the theory of singularities, OSCAR ZARISKI
39: Ergodic theory and the geodesics on surfaces of negative curvature, EBERHARD HOPF
40: Recent developments in infinite dimensional holomorphy, LEOPOLDO NACHBIN
41: Recent results in the algebraic theory of minimal sets, ROBERT ELLIS
42: Symmetry in manifold theory, DENNIS P. SULLIVAN
43: Automorphisms of linear groups, O. TIMOTHY O’'MEARA
44: Linearly compact Lie modules, ROBERT J. BLATTNER
45: Eichler cohomology and the Fourier coefficients of automorphic forms, MARVIN 1. KNOPP
46: Fixed point theorems in functional analysis, KY FAN
47: Infinite loop spaces, JOHN M. BOARDMAN
48: The structure of the centralizer of involutions in finite simple groups, JOHN H. WALTER
49: Local Diophantine equations, SIMON KOCHEN
50: Developments in the theory of Schauder bases, CHARLES W. MCARTHUR
51: Conjugacy problems in discrete dynamical systems, JOEL W. ROBBIN
S2: Recent progress on the isomorphism problem in ergodic theory, BENJAMIN WEISS
53: Uniformization, moduli and Kleinian groups, LIPMAN BERS (4 lectures)
54: Quasi-analyticity and semigroups, JOHN NEUBERGER
55: Locally flat embeddings of manifolds, JAMES C. CANTRELL

90!
AMERICAN MATHEMATICAL SOCIETY, P. O. Box 1571, Annex Station, Providence, R. |- 2
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57.

59.

6

62.

~

65.

67.

70.

"'. followin

n

settes

Tapes

Audio Recordings of Mathematical Lectures .

|

Missed opportunities, FREEMAN J. DYSON

. Frobenius and the Hodge filtration, BARRY MAZUR

Set theory ond general topology, MARY ELLEN RUDIN

Some opplications of on oxiomotic theary of sheaves,
MYLES TIERNEY

. Equivariont  reol  algebraic  differentiol  topology,
RICHARD S. PALAIS

Foliotions of compoct monifolds, H. BLAINE LAWSON

Lie dynomicol systems, LAWRENCE MARKUS

The deficiency index problem for ordinary selfadjoint
operotors, ALLEN DEVINATZ

On outomorphism groups of induced CR structure
HUGO ROSSI

The structure of oftroctors, ROBERT F. WILLIAMS

Complexity of stotement, computotion ond  proof,
JACOB 1. SCHWARZ

Powers of singulor cordinols, ROBERT M. SOLOVAY

Determination of codon frequencies ond sequence structure
of polynucleatides, HANS J. BREMERMANN

A globol dynomical scheme for vertebrote embryology,
RENE THOM

Groups with o single defining relotion, GILBERT BAUMSLAG

72.

73.

74.
75.

76.

77.

78.

79.

80.

81.

82.

83.

84.
85.

The horseshoe crab eye: A little nervous system whose
dynamics are salvable, BRUCE KNIGHT

Irregulorities of  distribution  in
WOLFGANG M. SCHMIDT

The closing lemma revisited, CHARLES C. PUGH

A general theory of identities of the Rogers-Romanujon
type, GEORGE E. ANDREWS

Sub ifolds of Ri CHUAN C. HSIUNG

Bounds far the chromotic number, HERBERT S. WILF

Some biologicol and al ospects of cellular
dynamics, JOSEPH J. HIGGINS

Dynamical systems, filtrotions, ond entropy, MICHAEL SHUB

i JOACHIM  LAMBEK

Applicotions of globol onalysis to economics, electrical

STEPHEN SMALE

Euclideon n-spoce,

old

H "

Nonc locolizati

celestiol mechonics,

{Calloquium Series, 3

circuits, and
lectures)
Prebiatic polymer synthesis and evolution as o stobility
AGNESSA BABLOYANTZ
Representotions of non-Desarguesion projective
in prajective hyperspoce, RAJ C. BOSE
icity ond gnetism, SEYMOUR SHERMAN
The index of elliptic operators, MICHAEL F. ATIYAH
{Colioquium Series, 4

problem,

planes

M "

lectures)

OO 0 MOSOODOIO ASMNION0000H900 1 H 0000000000000 FORIMIRINNO000003111)1 1 OUOROIOIO000S0M0DMMIONIONI00 11111 ONOUDOO0ONO HOUDOOIOI00000000 N bosoonsosd

Please circle numbers when ordering.

a“ g lectures are on one cassette and are available at $12.00 each: 2 47 8 9 10 11 12 13
620 22 23 24 25 26 27 30 31 32 34 35 36 37 39 40 4) 42 43 44 45 46 47 49 50 51 52 54 55

59 60 61 63 64 65 66 67 68 70 71 72 73 74 75 76 77 78 79 80 82 83 84.

The
44

s';llowing are on two cassettes and are avoilable ot $15.00 each: 1 3 15 17 18 19 27 28 29 38
62 69.

L .
"‘. M'“‘"“s are Colloquium Lectures and are $27.00 each: 5 6 33 53 81 85.

el .
h locture is accompanied by a moanual. Extra manuals are $.50 each.
$A53£nes( )

APES ( )
TApgs

f”ﬂ must
"ill be g

1 7/8" /second (4.75 cm/second)

()3 3/4” /second (9.5 cm/second)

be accompanied by payment. Shipment
de in four to eight weeks after receipt of

Prepaiq order,

NAME

ADDRESS

CiTY, STATE, COUNTRY

AMErican MATHEMATICAL SOCIETY, P. O. Box 1571, Annex Station, Providence, R. 1. 02901
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Conference Board
of the Mathematical Sciences

REGIONAL CONFERENCE SERIES
IN MATHEMATICS

Number 29

LECTURES ON SYMPLECTIC MANIFOLDS
by ALAN WEINSTEIN

The first six sections of these notes con-
tain a description of some of the basic con-
structions and results on symplectic manifolds
and lagrangian submanifolds. §7, on intersec-
tions of lagrangian submanifolds, is still mostly
internal to symplectic geometry, but it con-
tains some applications to mechanics and dy-
namical systems. §§8,9, and 10 are devoted
to various aspects of the quantization prob-
lem. In §19 there is a feedback of ideas from
quantization theory into symplectic geometry
itself.

In addition to an introduction and refer-
ences, the following lectures are included in
these notes: Symplectic manifolds and lagran-
gian submanifolds, examples. Lagrangian
splittings, real and complex polarizations.
Kahier manifolds. Reduction, the calculus of
canonical relations, intermediate polarizations.
Hamiitonian systems and group actions on
symplectic manifolds. Normal forms. Lagran-
gian submanifolds, and famities of functions.
Intersection Theory of lagrangian submani-
folds. Quantization on cotangent bundles.
Quantization and polarizations. Quantizing
lagrangian submanifolds and subspaces, con-
struction of the Maslov bundie.

50 pages; list $7.60; member price $5.70
{SBN 0-8218-1679-9; LC 77-3399
Publication date: May 31,1977

To order, please specify CBMS/29

AMERICAN MATHEMATICAL SOCIETY
P.0O. BOX 1571, ANNEX STATION
PROVIDENCE, RHODE ISLAND 02901

Conference Board
of the Mathematical Sciences

REG/IONAL CONFERENCE SERIES
IN MATHEMATICS

Number 27

THE QUANTITATIVE THEORY OF
FOLIATIONS
by H. BLAINE LAWSON, |R.

The purpose of these notes is to intro-
duce the reader to the question of how
many geometrically distinct foliations, if any,
can be constructed on a given manifold.

The book contains five chapters: basic
definitions and some examples; the concept
of holonomy; topological obstructions to
integrability and characteristic classes; class-
ification theory; #*(BI'y) and Gelfand-Fuks
cohomology, as well as two appendices:
linear connections: the frame bundle; linear
connections: covariant differentiation. Refer-
ences are aiso included.

The notes are based on lectures given in
a Regional Conference at Washington Univ-
ersity in January 1975.

65 pages, list price $6.40; member price $4.80
ISBN 0-8218-1677-2; LC 76-51339
Publication date: 2/28/77

To order, please specify CBMS/27

AMERICAN MATHEMATICAL SOCIETY
P.0. BOX 1571, ANNEX STATION
PROVIDENCE, RHODE ISLAND 02901

4__—4
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pREREGISTRATION AND RESIDENCE HALL RESERVATION REQUEST FORM

University of Washington, Seattle, Washington

entals of Applied Combinatorics Short Course Joint Mathematics Meetings
fundam August 12-13, 1977 August 14-18, 1977

PREREGISTRATION MUST BE RECEIVED NO LATER THAN JULY 27
RESIDENCE HALL RESERVATIONS MUST BE RECEIVED NO LATER THAN JULY 10
Please complete these forms and return with your payment to
Mathematics Meetings Housing Bureau
P. O. Box 6887
Providence, Rhode Island 02940
PREREGISTRATION . . . . .

Please note that separate registration fees are required for the Short Course and for the Joint Mathematics Meet-
Bngs- THERE ARE TWO DEADLINE DATES: JULY 10 AND JULY 27. Participants desiring to obtain confirmed reser-
ations for residence hall accommodations through the Housing Bureau MUST PREREGISTER BY JULY 10. Participants
Jesiring to make their own arrangements for accommodations MAY PREREGISTER UP UNTIL JULY 27.

OUSING BUREAU SERVICES

Participants desiring to obtain confirmed reservations for residence hall accommodations MUST PREREGISTER
PRIOR TO THE DEADLINE OF JULY 10. Residence hall reservations will not require a deposit in advance. Full pay-
pent for rooms at the residence halls must be made at check-in time. Requests for residence hall housing wili be
scknowledged. Participants who fail to preregister before July 10 may still be able to obtain residence hall accommoda-
tions by writing or calling the University of Washington Housing and Food Services Office, Lander Hall, 1201 N. E.
Campus Parkway, University of Washington, Seattle, Washington 98195 (telephone 206-543-7634); however, the
Basing Bureau cannot guarantee that space will be available or that it will be possible to obtain confirmed reserva-
tions.

REGISTRATION FEES

Preregistration At
JOINT MATHEMATICS MEETINGS (by mail prior to 7/27) Meeting
Members of AMS, MAA, or IME, who are not members of IMS 815 $20
**  Members of IMS 18 23
* Student or unemployed 2 3
Nonmember 25 30
FUNDAMENTALS OF APPLIED COMBINATORICS SHORT COURSE
Member/Nonmember 318 $20
* Student or unemployed 3 5
One day fee for second day - 10

*

For definitions of student and unemployed, see section on Meeting Preregistration and Registration.
%

See page 198 under section on Meeting Preregistration and Registration.
- <o .. _ . _ _Makechecks payable to AMERICAN MATHEMATICAL SOCIETY
PREREGISTRATION FOR MEETINGS

Please check:  Joint Mathematics Meetings [ | Apolied Combinatorics Short Course | |
) NAME

(Please print) (Surname}) (First} (Middle)
%) ADDRESS

(Number and Street) (City) {State) (Zip Code)
% Employing institution or unemployed | }
Y lama student at 5) Name of spouse
9 A ' A (list only if accompanying to meeting)
Companying children mame, age, sex)
" Member of: AMS| | IMS{ ] MAA[ | OME[ | Nonmember | ]
8 %mj August 16 ($8.75 each for ___ adult ticket(s), 85 each for ___ children aged 12 and under)
Amount enclosed for Barbecue tickets 3

9 PRE 10) TOTAL ENCLOSED 3

%@M enclosed $ (check or money order only}

RESIDENCE HALL RESERVATION FORM

Pleag,
€ reserve the following twin-bedded student room(s) with community bath facilities:

Numbey .
of Roomg SINGLE OCCUPANCY 0’;‘;’;2;2 DOUBLE OCCUPANCY
— at 310 per person per night at 38 per person per night

Tw
U share a double room with:

i (provide name if other than spouse)
Wl aryiye

_— a.m./p.m. T will depart a.m./p.m.
Plegs (date) (time) (date) {time)
kle check if bringing a car [}
ng is g
on algris $1.50 per week for a surface lot, and $2. 25 per week for underground parking (nonrefundable); payable
2l at residence hall.
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FROM

Academic
Press...

Multivariate Statistical
Inference

By NARAYAN C. GIRI

A Volume in the PROBABILITY AND
MATHEMATICAL STATISTICS Series

Muiltivariate Statistical Inference provides an
up-to-date account of both the theoretical and
applied aspects of analysis concerning multi-
variate normal distributions using the invariance
approach. The author explains various aspects
accompanied by data from applied areas and
presents, in each chapter, numerous related
problems, complete references, and analogous
results for the complex muitivariate normal dis-
tribution. He also includes many examples,
computations, and motivating suggestions rele-
vant to specific topics.

1977, 336 pp.. $25.00/£17.75 ISBN: 0-12-285650-3

The Hamilton-Jacobi Equation
A GLOBAL APPROACH

By STANLEY H. BENTON, JR.

A Volume in the MATHEMATICS IN SCIENCE
AND ENGINEERING Series

This moncyraph provides a systematic ap-
proach te recent resuits in dealing with the
existence and uniqueness of global solutions of
the Hamilton-Jacobi equation. The author in-
troduces the reader to classical techniques for
hardling first-order partia! diiferential equations
and covers in detail the method of characteris-
tics. while he outlines other, less pertinent
methods. A final chapter outiines some appli-
cations and numericai methods and, in its pri-
mary role as a guide to the literature, provides
a useful service to readers in directing them to
further study.

1977. 160 vp . §13.50/£9.6¢0  ISBN- 0-12-098350-9

A-412

Symposia Mathematica
VOLUMES 18 and 19

Published by the ltalian National Institute of
Higher Mathematics

VOLUME 18/SECTION HEADINGS: TEORIA
MATEMATICA DELL ELETTROMAGNETISMO/
with contributions by: P. Baudoux; L. B, Felsen:
H. Bremmer; N. Marcuvitz; R. J. King and J. g
Wait; H. G. Unger, L. Saad, and F. Sporieder
C. H. Wilcox; R. Jancel; E. Wolf; C. Mller. G
Petiau. TRANSFORMAZIONI QUASICONFORy
E QUESTIONI CONNESSE/with contributiong
by: S. Spagnolo; L. Nirenberg; J. Lelong-Fer.
rand; H. M. Reimann; O. Lehto; P. Caraman; 8.
Bojarski; T. Iwaniec; C. Andreian Cazacy; §,
Rickman; F. W. Gehring.

Volume 18/1976, 570 pp., $40.00/£18.20

ISBN: 0-12-612218-0

VOLUME 19/SECTION HEADINGS: PROGRAM-
MAZIONE MATEMATICA E SUE APPLICAZ-
ONI/with contributions by: E. Balas; S. Vajda;
M. Volpato; J. F. Shapiro; M. L. Fisher, F. J.
Gould, and J. W. Tolle; E. Blum and W. Oettii
P. L. Hammer; A. Cambini; R. T. Rockafellar; F.
Giannessi and F. Niccolucci; R. W. Cottle; G. 8.
Dantzig; |. Dragan; B. Bereanu; W. T. Ziembg;
E. L. Johnson, S. E. Dreyfus; J. L. Balintfy, R
Wets; H. Crowder.

Volume 1971976, 380 pp., $27.35/£12.50
ISBN: 0-12-612219-9

Historia Mathematica

INTERNATIONAL JOURNAL OF
HISTORY OF MATHEMATICS

Edited by KENNETH O. MAY
Managing Editor: JOSEPH DAUBEN )
Historia Mathematica is devoted to the fis
tory of all aspects of the mathematical sciences
in all parts of the world; its articles and features
treat all periods, and provide scholarly contf-
butions to the field as well as important neng
people and events and information on 190'5 0
interest to the working scholar. In ad'dmon "
research articles. Historia Mathematicd 'C%r_
tains the following important departments: 1(';0"'
respondence; meetings; SOuUrces. educd Icls’.
news and notices; reviews; abstracts; P’Q'?O"a
In addition to these regular features. H’Sﬂom
Mathematica may publish special {SSUesf ar
time to time devoted to the proceedings 0
ticular workshops and meetings.
VOLUME 4, 1977 (Quarterly)
Personal Subscription Rate, U.S.A.
couniries, $13.50 (price includes postage) gors

n
Personal subscription rates are availab'e ondW fg 0
placed directly with the publisher and P8! to !
personai funds. Please direct orders an’
Journal Subscrption Department. All jOL
for the caendar year and are payabie N

and all other

srnal
advance:
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