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MEETINGS 
Calendar of Meetings 

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

Meet· 
ing Date 
No. 

668 October 25, 1969 

669 November 21-22, 1969 

670 November 22, 1969 

671 November 29, 1969 

672 January 22-26, 1970 

673 March 25-28, 1970 

674 April 14-18, 1970 

675 April 25, 1970 

August 24-28, 1970 
(75th Summer Meeting) 

January 21-25, 1971 
(77th Annual Meeting) 

Place 

Cambridge, Massachusetts 

Baton Rouge, Louisiana 

Claremont, California 

Ann Arbor, Michigan 

Miami, Florida 

New York, New York 

Madison, Wisconsin 

Davis, California 

Laramie, Wyoming 

Atlantic City, New Jersey 

Deadline 
for 

Abatracta• 

Sept. 9, 1969 

Oct. 8, 1969 

O•;t. 8, 1969 

Oct. 8, 1969 

Nov. 6, 1969 

Jan. 28, 1970 

Feb. 27, 1970 

Feb. 27, 1970 

*The abstracts of papers to be presented in person at the meetings must be received in the Head­
quarters Offices of the Society in Providence, Rhode Island, on or before these deadlines. The dead­
lines also apply to news items. The next deadline date for by-title abstracts will be October 30, 1969. 

December 2 7, 1·969 

OTHER EVENTS 

Symposium on Some Mathematical Questions 
in Biology 

--··-~..>-·. -- --. -

Boston, Massachusetts 
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August, October, November and December. Price per annual volume is $10.00. Price per copy $3.00. Special price for copies sold 
at registration desks of meetings of the Society, $1.00 per copy. Subscriptions, orders for back numbers (back issues of the last 
two years only are available) and inquiries should be addressed to the American Mathematical Society, P. 0. Box 6248, 
Providence, Rhode Island 02904. Second-class postage paid at Providence, Rhode Island, and· additional mailing offices. 

Copyright©, 1969 by the American Mathematical Society 
Printed in the United Stat~s of America 



The Six Hundred Sixty-Eighth Meeting 
Massachusetts Institute of Technology 

Cambridge, Massachusetts 
October 25, 1969 

The six hundred sixty-eighth meet­
ing of the American Mathematical Society 
will be held at the Massachusetts Institute 
of Technology on Saturday, October 25, 
1969. 

By invitation of the Committee to 
Select Hour Speakers for Eastern Sec­
tional Meetings, Professor Hy~an Bass 
of Columbia University will give an ad­
dress entitled "K2 of global fields" at 
11:00 a.m., and Professor john T. Tate 
of Harvard University will give an ad­
dress entitled "K2 of global fields" at 
2:00 p.m. Both lectures will be presented 
in the Compton Auditorium, Room 26-100. 

There will be sessions for contri­
buted papers at 9:30 a.m. and 3:15p.m. 
in Rooms 2-190 and 2-390. 

Registration will be on the first 

floor of Building 2. It will open at 9.:00 
a.m. 

Parking space will be available in 
the East Parking Garage on the M.I.T. 
grounds, at the corner of Main and Vassar 
Streets. 

M.I. T. is an eight-minute walk from 
the Kendall Square station of the Cam­
bridge-Dorchester subway; the convenient 
entrance is then at the northwest corner of 
the Hayden Memorial Library. Those 
coming by taxi or bus will find it con­
venient to use the main entrance, 77 Massa­
chusetts Avenue. Taxi fare from Logan 
Airport is about $3.50. 

Lunch will be served in an M.I.T. 
cafeteria and the Student Center cafeteria. 
A list of nearby restaurants in Boston and 
Cambridge will be available. 

PROGRAM OF THE SESSIONS 

The time limit for each contributed paper is 10 minutes. 
The contributed papers are scheduled at 15 minute intervals. To 
maintain this schedule, the time limit will be strictly enforced. 

SATURDAY, 9:30A.M. 

Session on Analysis I, Room 2-190 
9:30-9:40 

{ 1) An estimate for general pseudo-differential operators 
Professor Samuel Zaidman, Universite de Montreal {668-3) 

9:45-9:55 
{2) A nonspectral generator of a bounded group 

Professor Matthew Hackman, University of Washington {668-21) 
10:00-10:10 

{3) Functional-analysis identities for biadditive mappings on modules with non­
associative scalars 

Professor Anthony J. Penico, University of Missouri, Rolla {668-19) 
10:15-10:25 

(4) Some characterizations of strictly convex Banach spaces. Preliminary report 
Professor Ellen Torrance, Mount Holyoke College {668-2) 

l5) WITHDRAWN. 
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SATURDAY, 9:30A.M. 

Session on Algebra, Room 2-390 
9:30-9:40 

(6) An existence theory for pairwise balanced designs 

9:45-9:55 

Professor Richard M. Wilson, Ohio State University ( 668-1 0) 
(Introduced by Professor D. K. Ray-Chaudhuri) 

( 7) Small regular local No ether lattices 
Professor Kenneth P. Bogart, Dartmouth College ( 668-5) 

10:00-10:10 
( 8) Structure of incidence algebras and their automorphism groups 

Mr. Richard P. Stanley, Harvard University (668-8) 
10:15-10:25 

( 9) Topologies on objects of categories 

10:30-10:40 

Professor Hayon Kim*, Loyola College, and Professor Basil A. Rattray, 
McGill University (668-9) 

( 1 0) An extension of classical Galois theory to inseparable fields 
Professor Nickolas Heerema, Florida State University (668-11) 

SATURDAY 3:15P.M. 

Session on Analysis II, Room 2-190 
3:15-3:25 

( 11) On the Sheffer A-type of certain modified polynomial sets. Preliminary report 
Professor James Ward Brown, University of Michigan (668-12) 

3:30-3:40 
(12) Utilizing additive functionals to define stopping times to obtain preassigned 

distributions 
Dr. Itrel E. Monroe, Dartmouth College (668-20) 

3:45-3;55 
(13) Borel vindicated 

Professor Leon W. Cohen, University of Maryland ( 668-6) 
4:00-4:10 

( 14) Semigroup theory and finite time stability for a class of partial differential 
equations 

Professor Dahsoong Yu, University of Oklahoma (668-14) 
4:15-4:25 

(15) A constructive method for the solution of the stability problem 

4:30-4:40 

Professor James L. Howland*, University of Ottawa, and Professor John 
A. Senez, Sir George Williams University (668-13) 

(16) The stationary observer and the Klein-Gordon equation 
Dr. RobertS. Strichartz, Cornell University (668-18) 

SATURDAY, 3:15P.M. 

Session on Logic and Topology, Room 2-390 
3:15-3:25 

( 1 7) Systems of ramified set theory using constructive ordinals 
Mr. James R. Royse, San Francisco State College (668-17) 

3:30-3:40 
( 18) Two hierarchies of reducibilities. Preliminary report 

Mr. Alan L. Selman, Pennsylvania State University (668-15) 

*For papers with more than one author, an asterisk follows the name of the author who 
plans to present the paper at the meeting. 
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3:45-3:55 
(19) Boolean algebras as functors 

Mr. Andre Joyal, Universite de Montreal ( 668-7) 
(Introduced by Professor Gonzalo E. Reyes) 

4:00-4:10 
(20) Generalized reals 

Professor F. Gonzalez Asenjo, University of Pittsburgh (668-4) 

4:15-4:25 
( 21) Symmetric generalized topological structures 

Dr. Charles J. Mozzochi, 18 Tuxis Road, Madison, Connecticut (668-1) 

4:30-4:40 
(22) Absolute reducibility of maps of at most 19 regions 

Professor Ruth A. Bari, George Washington University (668-22) 

Leonard Gillman 

Austin, Texas Associate Secretary 

NEWS ITEMS AND ANNOUNCEMENTS 

OPERATIONS RESEARCH 
LECTURESHIPS 

The Operations Research Society of 
America is continuing its Visiting Lec­

tureship Program for the 1969-1970 aca­

demic year with sponsorship from the Na­
tional Science Foundation. The program 
has the following aims: to stimulate exist­

ing operations research courses and pro­
grams in universities and colleges which 
do not at present offer degrees in opera­
tions research; to aid and motivate the 
starting of new operations research 
courses and curricula; to motivate able 
students towards careers in operations 
research; to provide education and infor­
mation on the nature and scope of opera­

tions research; and to provide information 
and advice to students, student counselors, 
and faculty members on the availability 

of advanced training in operations re­
search. 

Lecturers will not only present 
formal lectures, but will be available to 

discuss teaching problems and curricula 
matters with members of the staff and to 
advise students on future opportunities in 

study and employment. The lecturers are 
national leaders in operations research in 
universities, industry, and government. 

Further information may be ob­

tained by writing to Professor J. R. 
Borsting, Visiting Lectureship Series in 
Operations Research, Department of Oper­
ations Analysis, Naval Postgraduate 
School, Monterey, California 93940. 
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SPECIAL YEAR 
IN FUNCTIONAL ANALYSIS 

The following people will take part 
in the Special Year in Functional Analysis 
being held at Indiana University during its 
Sesquicentennial celebration, 19 69-19 70: 
September 15-21, S. K. Berberian; Sep­
tember 22-26, Peter Rosenthal and Charles 
Berger; September 29-0ctober 4, Donald 

Sarason; October 6-10, Lewis Coburn; 
October 13-17, Henry Helson and Allen 
Shields; October 20-26, Tosio Kato (tenta­

tive); October 27-November 2, R. G. Doug­
las (tentative) and Harold Widom; Novem­

ber 3-9, Peter Lax and Shizuo Kakutani; 
November 10-16, Chandler Davis and 

James G. Glimm; November 17-23, Ken­
neth Hoffman (tentative); December 1-6, 

William Donoghue, Jr. and Gunter Lumer 
(tentative); December 8-14, Arnold Lebow; 
December 15-21, Nachman Aronszajn and 

I. L. Glicksberg; January 5-11, William 

Arveson and Calvin Putnam; January 12-
18, Carl Pearcy and Lawrence Wallen; 
February 2-8, Gerhard Kalisch and Oscar 
Lanford; February 9-15, Charles Rickart; 
FebTuary 16-22, Ralph Phillips and Morris 
Scheiber; February 23-27, G. W. Mackey 

and Irving Segal (tentative). Most speakers 
will stay for a full week and will deliver 
lectures in the Sesquicentennial Seminar on 
Tuesday and Thursday afternoons. During 
the second semester, it is planned to have 
Professors Ciprian Foias, B. Sz.-Nagy, 

and M. A. Naimark in residence. 



PRELIMINARY ANNOUNCEMENTS OF MEETINGS 
The Six Hundred Sixty-Ninth Meeting 

Louisiana State U Diversity 
Baton Rouge, Louisiana 
November 21-22, 1969 

The six hundred and sixty-ninth 
meeting of the American Mathematical So­
ciety will be held at Louisiana State Uni­
versity at Baton Rouge, Louisiana, Novem­
ber 21-ZZ, 1969. 

By invitation of the Committee to 
Select Hour Speakers, Professor Marvin 
Rosenblum of the University of Virginia, 
Professor Swarupchand M. Shah of the 
University of Kentucky, and Professor 
Nickolas Heerema of Florida State Univer­
sity will present hour talks. The title of 
Professor Shah's talk will be "Univalent 
functions with univalent derivatives"; the 
title of Professor Heerema's talk will be 
"Higher derivations and automorphisms 
of complete local rings"; the title of Pro­
fessor Rosenblum's talk will be "Shifts 
and Hilbert space factorization prob­
lems." 

Abstracts of contributed papers 
should be sent to the American Mathe­
matical Society, Providence, Rhode Island, 
so as to arrive prior to the deadline date 
of October 8, 1969. 

The registration desk will be lo­
cated in the basement of the Mathematics 
Building, Lockett Hall, where all sessions 
will be held. Registration hours will be 
9:00 a.m. to 5:00 p.m. Friday, Nove~ber 
21, and 9:00 a.m. to 12 noon Saturday, 
November ZZ. 

Baton Rouge, which is approxi­
mately 75 miles northwest of New Orleans, 
is located on U.S. 61 and U.S. 190. It is 
served by Delta, Southern, and Trans­
Texas Airlines and by Greyhound and 
Trailways Bus Companies. Passenger 
train service is extremely limited. From 
the New Orleans Airport to the Baton 
Rouge campus is a drive of less than an 
hour and a half. Several persons might 
wish to rent a car jointly at the airport 
and drive down. 

Meals and snacks will be available 
at campus cafeterias and off-campus es-

878 

tablishments. Coffee and doughnuts will be 
served each morning in the basement of 
Lockett Hall. A beer party at the Capitol 
House Hotel is planned for Friday evening. 
Tickets for this may be purchased at the 
time of registration. 

Pleasant Hall is a university-owned 
hotel located on campus within a five­
minute walk of Lockett Hall. The accommo­
dations are adequate but not luxurious. 
There are about 95 rooms with private 
baths and 45 rooms with hall baths avail­
able. Rates are as follows: 

With private bath $ 7 .oo 1 person 
10.00 Z persons 
lZ.OO 3 persons_ 

With hall bath 4.00 1 person 
7.00 Z persons 
9.00 3 persons 

Make reservations at Pleasant Hall 
Reservatlon Desk, Louisiana State Univer­
sity, Baton Rouge, Louisiana 70803. 

Additional accommodations, con­
venient to the University, with approximate 
driving times to the university are given 
below: 

JACK TAR CAPITOL HOUSE HOTEL 
Lafayette at Convention 
Baton Rouge, La. 70821 

Single $ 9.00 to $15.00 
Double 12.00 to 19.00 (Z persons, 

1 bed) 
Twin 14.00 to 19.00 (Z persons, 

Z beds) 

PRINCE MURAT INN ( 5 minutes) 
1480 Nicholson Drive 
Baton Rouge, La. 70821 

Single $10.00 up 
Double 14.00 up (two beds) 

The following motels might not have 
accommodations available for Saturday 
night because of a home football game, but 
they do expect to have facilities available 
for Friday night. 



BATON ROUGE TRAVELODGE MOTEL 

(10 minutes) 

42 7 Lafayette Street 
Baton Rouge, La. 70821 

Single $11.50 
Double 13.50 (2 persons, 1 bed) 

Double 15.50 (2 persons, 2 beds) 

HOLIDAY INN- SOUTH ( 15 minutes) 

(Intersection of I-12 and U.S. 61) 

9940 Airline Highway 
Baton Rouge, La. 70821 

Single 
Double 

$11.00 
15.00 (2 double beds) $2.00 

each additional person 

Reservations should be made di­

rectly with Pleasant Hall, the hotel, or one 

of the motels. It is suggested that reser­

vations be made as early as is practical. 

Tallahassee, Florida 

0. G. Harrold 
Associate Secretary 

The Six Hundred Seventieth Meeting 
Claremont Graduate School 

Claremont, California 
November 22, 1969 

The six hundred seventieth meeting 

of the American Mathematical Society will 

be held at the Claremont Graduate School, 

Claremont, California, on November 22, 

1969. 
By invitation of the Committee to 

Select Hour Speakers for Far Western 

Sectional Meetings, there will be two hour 

addresses at this meeting. Professor 

Solomon Feferman of Stanford University 

will lecture at 1:00 a.m. on Saturday. 

The title of his talk is "Systems of ordinal 

functions and functionals." Professor R. D. 

Richtmyer of the University of Colorado 

will address the Society at 2:00 p.m. on 

Saturday. His lecture is entitled "L2 -

spaces of distributions." There will be 

sessions for contributed papers on Satur­

day morning and afternoon. All sessions 

of the meeting will be held in Bauer Hall. 

The deadline for abstracts of contributed 

papers is October 8, 1969. However, late 

papers will be accepted for presentation 

at this meeting. 
Registration for the meeting will 

begin at 8:30 a.m. on Saturday. The Regis­

tration desk will be located in Bauer Cen­

ter at 9th Street and Mills Avenue. 

The list of motels near the Clare­

mont Graduate School includes the follow­

ing. 

GRISWOLD MOTEL 
555 W. Foothill, Claremont 

Single $12.00 up 
Double 14.00 up 
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HOWARD JOHNSON'S MOTOR HOTEL 

721 S. Indian Hill, Claremont 
Single $10.50 up 
Double 13.65 up 

UP LANDER MOTEL 
Foothill and Euclid, Upland 

Single $12.00 up 

Double 16.00 up 

BONITA MOTEL 
151 E. Bonita, Pomona 

Single $ 8.50 up 
Double 10.50 up 

TWILIGHT MOTEL 
433 E. Foothill, Pomona 

Single $ 6.30 up 
Double 8.40 up 

The first two motels listed above are a 

long walk from the Claremont Graduate 

School. Persons who stay in the other mo­

tels will need auxiliary transportation. 

All reservations should be sent directly to 

the preferred motel. 
The Ontario Airport, which is about 

ten miles from Claremont, is serviced 

by direct flights from most west coast 

cities. There is also helicopter service 

from the Los Angeles International Air­

port to Pomona. 

Seattle, Washington 

R. S. Pierce 
Associate Secretary 



The Six Hundred Seventy-First .Meeting 
U Diversity of Michigan 
Ann Arbor, Michigan 
November 29, 1969 

The six hundred seventy-first meet­
ing of the American Mathematical Society 
will be held at the University of Michigan, 
Ann Arbor, Michigan, on Saturday, Novem­
ber 29, 1969. All sessions of the meeting 
will be held in the Auditorium Unit of 
James B. Angell Hall. Angell Hall is a 
large building on the east side of State 
Street; the Auditorium Unit is on the 
ground floor on the far side from the 
street. 

By invitation of the Committee to 
Select Hour Speakers for Western Sec­
tional Meetings there will be two one-hour 
addresses. Dr. Alan Baker of Cambridge 
University and the Universities of Michi­
gan and Colorado will address the Society 
at 11:00 a.m. His subjectwillbe"Asurvey 
of recent results in theory of diophantine 
equations." Professor Avner Friedman of 
Northwestern University will speak at 
1:45 p.m. on the topic, "Free boundary 
problems for parabolic equations." 

By invitation of the same committee 
there will be two special sessions of 
selected twenty-minute papers, each of 
which will meet both morning and after­
noon. Professor Donald J. Lewis of the 
University _of Michigan is arranging one 
session on the subject of Number Theory; 
the list of speakers will include James B. 
Ax, Peter E. Blanksby, Harold G. Diamond, 
William Ellison, Takashi Ono, Carl R. 
Riehm, Wolfgang M. Schmidt, J. Roderick 
Smart, Harold M. Stark, and one or two 
others. The other special session is being 
arranged by Professor James B. Serrin 
of the University of Minnesota on the sub­
ject of Partial Differential Equations; the 
list of speakers will include Felix E. 
Browder, Todd Dupont, Jr., Eugene B. 
F abes, Robert Finn, Keith Miller, Johannes 
C. C. Nitsche, Ralph S. Phillips, Joel A. 
Smoller, and one or two others. 

880 

There will be sessions for the pre­
sentation of contributed ten-minute papers 
both morning and afternoon. Those having 
time preferences for the presentation of 
their papers should so indicate on their 
abstracts. Abstracts should be submitted 
to the American Mathematical Society, 
P. 0. Box 6248, Providence, Rhode Island 
02904, so as to arrive prior to the deadline 
of October 8, 1969. Therewillbeasession 
for late papers if one is needed. 

REGISTRATION 

The registration desk will be located 
in the lobby connecting Mason Hall, Haven 
Hall, and the Auditorium Unit of Angell 
Hall. This lobby faces the main University 
library and is known locally as" The Gold­
fish Bowl." The desk will be open from 
9:00 a.m. to 4:00 p.m. on Friday, Novem­
ber 28, and from 8:30 a.m. to 3:30 p.m. 
on Saturday, November 29. 

ACCOMMODATIONS 

The hotel headquarters for the 
meeting will be the Michigan Union, which 
is located on the west side of State Street. 
The Union will have sleeping accommoda­
tions for two hundred guests. The rates 
are $10.50 for a single room, $12.50 for a 
double-bedded room, and $13.00 to $15.00 
for a twin-bedded room. All these rooms 
have private baths and television. In addi­
tion, a limited number of single rooms with 
semi-private baths at $6.50 are available, 
and also dormitory-style accommodations 
at $4.50 per bed. Please direct all requests 
for room reservations to Room Reserva­
tions, November Mathematics Meeting, 
Michigan Union, 530 South State Street, 
Ann Arbor, Michigan 48104. It is important 
to mention the A.M.S. meeting in making 
reservations. 



FOOD SERVICE 

The Michigan Union will provide 

breakfast at nominal cost for those staying 
there. In fact, for planning purposes the 
Union will assume that those staying in the 

Union will want breakfast unless the con­
trary is mentioned in the request for a 

room reservation. Lunch may be available 
in the Union, but dinner definitely will not 
be. However, there are many satisfactory 
restaurants within a half mile of the cam­

pus. 

TRAVEL AND LOCAL INFORMATION 

Those coming by air should use 
Detroit Metropolitan Airport, which also 
serves Ann Arbor. Frequent bus and 
limousine connections are a vail able to the 

Michigan Union. Ann Arbor can be reached 
from New York or Chicago by the New 
York Central Railroad; sleeping accommo­

dations are available from New York. Ann 
Arbor is also served by Greyhound and 

Shortway Bus Lines. 
Two major expressways intersect 

southeast of the city: U.S. 23 is a north­

south route passing just east of Ann Arbor, 
while I-94 is an east-west Interstate High­

way passing just south of Ann Arbor. North­
bound drivers are advised to exit from 

U.S. 23 onto Washtenaw Avenue West. 
Those using I-94 should use the State 
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Road exit; State Road is a continuation of 

State Street. 
Visitors may park in the Thompson 

Street Multistory Parking Structure one 
block east of the Union at a cost of at most 

one dollar per day. Theoretically it is 
necessary to pick up a special guest park­
ing permit at the hotel desk of the Union 

or at the registration desk for the meeting 
before parking, but there is a reasonable 

chance that the magic words "mathematics 
meeting" will persuade the attendant at 
the structure to let cars enter directly. 

Ann Arbor is on Eastern Standard 
Time throughout the year. 

SYMPOSIUM 

On Friday, November 28, 1969, the 
day before the meeting itself, the Univer­
sity of Michigan will sponsor a symposium 
on Function Algebras and Rational Approx­
imation, with the anticipated support of the 

National Science Foundation. There may be 
a limited amount of money available for 
travel expenses for specialists in the field 
who wish to attend this symposium. In­

quiries may be addressed to Professor 
Allen L. Shields, Department of Mathe­
matics, University of Michigan, Ann Arbor, 
Michigan 48104. 

Urbana, Illinois. 

Paul T. Bateman 
Associate Secretary 



The Seventy-Sixth Annual Meeting 
Everglades Hotel 
Miami, Florida 

January 22-26, 1970 

The seventy-sixth annual meeting 
of the American Mathematical Society will 
be held at the Everglades Hotel in Miami, 
Florida, in conjunction with meetings of 
the Mathematical Association of America. 
Hour addresses will be given by Pro­
fessor james B. Ax of the State Univer­
sity of New York at Stony Brook and Pro­
fessor Morris W. Hirsch of the Univer­
sity of California, Berkeley. The josiah 
Willard Gibbs Lecture will be given by 
Professor Walter H. Munk of the Univer­
sity of California, San Diego. 

The general program is outlined 
as follows: 

january 22-25: AMS contributed papers 
and invited addresses 

january 24-26: MAA sessions 

The Council of the American Mathe­
matical Society has set no limit on the 
number of ten-minute papers that will be 
accepted for presentation in the regular 
sessions for contributed papers at the 
annual meeting. However, only the first 
no abstracts received will be assigned 
to day sessions because of space limita­
tions. Abstracts received after the first 
no will be assigned to general evening 
sessions. The deadline for abstracts to be 
received in the Providence office is No­
vember 6, 1969. Because of the short 
period of time that is available to prepare 
the program for the annual meeting, the 
Providence office will not be able to accept 
changes in abstracts. 

Authors are requested to notify the 
office of papers to be withdrawn. 

REGISTRATION 

The registration desk for this meet­
ing will be in the Everglades Hotel. The 
desk will be open from 2:00 p.m. to 8:00 
p.m. on Wednesday, january 21; from 
8:00 a.m. to 5:00 p.m. on Thursday, 
january 22; from 9:00 a.m. to 5:00p.m. on 
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Friday through Sunday, january 23-25; 
and from 9:00 a.m. to 3:00p.m. on Monday, 
january 26. 

The registration fees for the meet­
ings are as follows: 

Member 
Non-member 
Student 

$ 5.00 
10.00 

1.00 

The above fees include families. 

EMPLOYMENT REGISTER 

The Mathematical Sciences Em­
ployment Register will be maintained from 
9:00a.m. to 5:00p.m.fromFridaythrough 
Sunday, january 23-25, in The Roof of the 
Everglades Hotel. 

EXHIBITS 

The book and educational media ex­
hibits will be displayed in the Everglades 
Room of the Everglades Hotel. They will 
be open from Friday through Sunday, 
january 23-25, from 9:00a.m. to 5:00p.m. 

BOOK SALE 

Books published by the Society will 
be sold for cash prices somewhat below 
the usual prices when these same books 
are sold by mail. 

SPECIAL MEMORANDUM 
TO MEMBERS 

In an effort to minimize transporta­
tion problems, the regular sessions on 
Analysis and Applied Mathematics will be 
scheduled mainly at the Dupont Plaza. 
Sessions on Algebra will be concentrated 
mainly at the McAllister Hotel; and ses­
sions on Foundations, Logic, and Topology 
will be mainly at the Everglades, Bis­
cayne Terrace, and Columbus Hotels. 



Members who return their reserva­
tion forms early may wish to take advan­
tage of these plans. It is estimated that 
only a quarter of those attending will be 
able to find accommodations at the afore­
mentioned hotels. 

ACCOMMODATIONS 

Accommodations for the meeting 
will be handled by the City of Miami Con­
vention Bureau. A form for requesting ac­
commodations will be found on page 1000 
of these cJVotiaiJ, Persons desiring accom­
modations should complete this reserva­
tion form or a reasonable facsimile and 
send it to the Mathematical Meetings 
Housing Bureau, City of Miami Convention 
Bureau, 499 Biscayne Boulevard·, Miami, 
Florida 33132. Reservations will be made 
in accordance with preferences indicated 
on the reservation form, insofar as this is 
possible, and all reservations will be con­
firmed. A deposit will be required by some 
hotels in Miami Beach. At time of confir­
mation, registrant will be informed of 
deposit requirement. No deposit is re­
quired by hotels in Miami proper. RE­
QUESTS FOR RESERVATIONS SHOULD 
ARRIVE IN MIAMI NO LATER THAN 
DECEMBER 15, 1969. It is strongly re­
commended that members make reserva­
tions immediately on receipt of this issue, 
because of the large number of partici­
pants expected to attend this meeting which 
is scheduled at the height of the winter 
season. In conjunction with room accom­
modations, it might be well to make travel 
reservations at the same time. 

MIAMI 

BISCAYNE TERRACE 
Singles 
Twins 

COLUMBUS 
Singles 
Twins 

DUPONT PLAZA 
Singles 
Twins 

EVERGLADES 
Singles 
Twins 

$12.00 to $14.00 
16.00 to 18.00 

$14.00 to $18.00 
19.00 to 28.00 

$18.00 to $21.00 
22.00 to 26.00 

$10.00 to $12.00 
16.00 to 18.00 
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FOUR AMBASSADORS 
Singles $22.00 to $28.00 
Twins 28.00 to 32.00 

HOWARD JOHNSON 
Singles $23 .oo 
Twins 26.00 to $32.00 

LEAMINGTON 
Singles $ 9.00 
Twins 12.00 

McALLISTER 
Singles $ 9.00 to $13.00 
Twins 15.00 to 22.00 

MIAMI COLONIAL 
Singles $12.00 
Twins 18.00 

MIRIMAR 
Singles $1 o.oo 
Twins 14.00 

PARKLEIGH 
Singles $14.00 
Twins 20.00 

PATRICIA 
Singles $14.00 to $18.00 
Twins 16.00 to 20.00 

PONCE de LEON 
Singles $15.00 
Twins 15.00 to $17.00 

ROYAL BISCAYNE 
Singles $45.00 
Twins 45.00 

TOWERS 
Singles $16.00 
Twins 16.00 

MIAMI BEACH 

ALGIERS 
Singles $34.00 
Twins 36.00 to $41.00 

ATLANTIC TOWERS 
Singles $21.00 to $22.00 
Twins 27.00 to 29.00 

BARCELONA 
Singles $28.00 
Twins 33.00 



MIAMI 

1 Sheraton Four Ambassadors 
2 Dupont Plaza 
3 McAllister 
4 Columbus 
5 Miami Colonial 
6 Everglades 
7 Biscayne Terrace 
8 Parkleigh 

NE 36 St. 

NE 15 St. 

NE 13 St. 

NEll St. 

NE 5 St. 

NE 4 St. 

NE 3 St. 

NE 2 St. 

NE I St. 

Flagler St. 

SE I St. 

SE B St. 

9 Municipal Auditorium 
10 Howard Johnson 
11 Mirimar 
12 Leamington 
13 Ponce de Leon 
14 Towers 
15 Patricia 
16 YMCA 

Julia Tuttle Causeway 

NE 17 St. 

Biscayne Bay 

Lincoln Rd. 

® 
@> 
® 

@ 
@ 

® 
@ 
@ 
@@ 
@ 
@ 

MIAMI BEACH 

17 Delano 28 Cadillac 
18 DiLid.o 29 Crown 
19 Shelbourne 30 Moulin Rouge 
20 Nautilus 31 Lucerne 
21 Shore Club 32 Atlantic Towers 
22 Sea Gull 33 Barcelona 
23 Algiers 34 Sovereign 
24 Seville 35 Hilton Plaza 
25 Sea Isle 36 De au ville 
26 Saxony 37 Carillon 
27 Versailles 
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CADILLAC 
Singles $22.00 
Twins 28.00 to $32.00 

CARILLON 
Singles $34.00 
Twins 36.00 

CROWN 
Singles $22.00 to $24.00 
Twins 24.00 to 28.00 

DEAUVILLE* 
Singles $28.00 
Twins 32.00 

DELANO 
Singles $18.00 
Twins 22.00 

Di LIDO 
Singles $18.00 
Twins 22.00 

HILTON PLAZA* 
Singles $28.00 to $36.00 
Twins 28.00 to 36.00 

LUCERNE 
Singles $18.00 
Twins 22.00 

MOULIN ROUGE 
Singles $30.00 
Twins 30.00 

NAUTILUS 
Singles $18.00 
Twins 22.00 

SAXONY 
Singles $24.00 to $26.00 
Twins 26.00 to 30.00 

SEA GULL 
Singles $18.00 
Twins 22.00 

SEA ISLE 
Singles $18.00 
Twins 22.00 

SEVILLE 
Singles $38.00 
Twins 40.00 

*The DEAUVILLE and the HILTON PLAZA 
require a check-out on January 25th. 
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SHELBOURNE 
Singles $25.00 to $27.00 
Twins 27 .oo to 31.00 

SHORE CLUB 
Singles $18.00 
Twins 22.00 

SOVEREIGN 
Singles $26.00 
Twins 26.00 

VERSAILLES 
Singles $22.00 to $24.00 
Twins 24.00 to 28.00 

There are a limited number of double 
rooms and suites available. The Conven­
tion Bureau will provide these rates on 
request. 

SHUTTLE BUS SERVICE 

Shuttle bus service for those regis­
trants staying at hotels in the Miami 
Beach area will be contracted for, providing 
there is an adequate demand for this ser­
vice. Prepayment of $5.00 per registrant 
must be received no later than December 
22, 1969. The tickets will be mailed in 
advance of the meeting to those people 
requesting them by the Meeting Arrange­
ments Department. Please make checks 
payable to the American Mathematical 
Society, and forward the check (be sure to 
include your return address) to the atten­
tion of Meeting Arrangements Department, 
Section SB, P .O.Box 6248, Providence, 
Rhode Island 02904. If there are not enough 
requests to warrant this service, you will 
be reimbursed. 

ENTERTAINMENT 

Gray Line Sightseeing Tours, Inc. 
will set up a special sightseeing, informa­
tion, and reservation desk in the Ever­
glades Hotel for the mathematical meet­
ings. Reservations will be made for regu­
larly scheduled and special sightseeing 
tours by bus and boat in the greater Miami 
area. 

An especially recommended tour is 
an all-day trip to Everglades National 
Park. The Everglades is a vast (almost 
1-1/2 million acres) subtropical wilder­
ness where land and water merge to form 
a natural wildlife haven of unusual beauty. 



The park is about 70 miles southeast of 
Miami. Large flights of rare and exotic 
birds abound which are seldom seen any­
where else in the country. Gray Line Sight­
seeing Tours operates a regularly sche­
duled tour on Tuesday, Thursday, and 
Sunday. The Everglades tour includes a 
side excursion to a tourist attraction 
called the Orchid Jungle. 

Bus trips to the Florida Keys and 
to Corkscrew Swamp Sanctuary under the 
auspices of the Tropical Audubon Society 
will be arranged if sufficient advance 
reservations are received, The deadline 
for advance reservations is December 24, 
1969. More detailed information and re­
servations may be requested from Pro­
fessor Robert Kelley, Department of 
Mathematics, University of Miami, Coral 
Gables, Florida 33124. 

TRAVEL 

In the winter, Miami is on Eastern 
Standard Time. 

There is regular airline service to 
Miami International Airport by the follow­
ing airlines: Braniff, Delta, Eastern, Na­
tional, Northeast, Northwest, Pan-Ameri­
can, TWA, United, and various foreign 
airlines. Miami is connected with the 
Bahamas and the Caribbean Islands by a 
number of airlines of which two of the 
domestic ones are Pan-American and 
Eastern airlines. 

An airlines reconfirmation and in­
formation desk specifically assigned to 
the mathematical meetings will be set up 
by the Everglades Hotel. It will be staffed 
by trained airline personnel January 
22-24, 1970, Florida has a reconfirmation 
rule for all arriving airline passengers 
holding return or continuing reservations. 
Participants should reconfirm on arrival 
in Miami. Since the meeting will be held 
at the height of the winter season, mem-
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hers are urged to make their travel 
arrangements immediately. 

WEATHER 

In January, the usual daily low 
temperature is about 55° and the high 
around 75°. Immediately after the passage 
of a cold front, the early morning tem­
perature may drop to as low as 40° for a 
couple of days, and the high may be less 
than 65°. Rain is unlikely in January. The 
airport is almost never closed down by 
fog. The wind-shift after the passage of a 
cold front may bring smoke from fires in 
the Everglades for a few hours, but as 
far as is known this has never affected 
flight operations. 

CAMPING 

There are two available camp­
grounds within fairly easy driving dis­
tance of Miami: ( 1) Mineral Springs Camp­
ground (private, AAA approved). Take 
State 2 7 (Krome A venue) to 19 2nd Street 
and follow signs. This is a "hammock" in 
the Everglades. Swimming in apondfedby 
an artesian mineral spring. Fee: $8.00 for 
2; $0.50 for each extra person. P. 0. Box 
761, Alhambra Circle, Coral Gables, 
Florida 33134. {2) Thompson Park (Dade 
County). On State 27, Krome Avenue Ex­
tension, between U.S. 41 and U.S. 27, 
nearer U.S. 27. Trailers and tents, 60 
sites. Fee: $1,50 for 6; $0.25 for each 
extra person. P .0. RR 1, Box 659, Hia­
leah, Florida 33011. 

There are two larger tent-trailer 
campgrounds in the Everglades National 
Park--Flamingo {241 sites) or Long Pine 
Key ( 108 sites). There are also a number 
of campgrounds in the Florida Keys from 
Key Largo on down to Key West. 

Tallahassee, Florida 

0. G. Harrold 
Associate Secretary 



Some Mathematical Questions in Biology 
Boston, Massachusetts 

December 27, 1969 

The fourth annual symposium on 
Some Mathematical Questions in Biology 
will be held on December 27, 1969, in the 
State Suite of the Sheraton Plaza Hotel in 
Boston, Massachusetts. This symposium 
is cosponsored by the American Mathe­
matical Society and the Society for Indus­
trial and Applied Mathematics, and it is 
being held in cooperation with Section A 
(Mathematics) of the American Association 
for the Advancement of Science. The sym­
posium will be supported by a grant from 
the Institute for Defense Analyses. Regis­
tration and hotel arrangements will be 
announced in SCIENCE. 

This is the fourth in a series of 
annual symposia whose purpose is to 
stimulate direct contact between biologists 

with some mathematical background and 
mathematicians. Most of the speakers are 
biologists who will address themselves to 
questions which are primarily of biological 
interest, but in which some mathematical 
analysis is involved. The morning session 
will be devoted to models of developing 
organisms and the afternoon to models of 
the brain. 

The program will consist of six 
lectures, and it was arranged by the AMS­
SIAM joint Committee on Mathematics in 
the Life Sciences. The members of this 
committee are Murray Gerstenhaber 
(chairman), Hans Bremermann, Robert 
MacArthur, Alston S. Householder, and 
R. C. Lewontin. 

PROGRAM 

9:00 a.m Chairman: Murray Gerstenhaber, University of Pennsylvania 

Periodic wave propagation and pattern formation: a model 
Morrel H. Cohen, Director, james Franck Institute, University of 
Chicago 

Periodic wave propagation and pattern formation: application to problems 
in development 

Brian C. Goodwin, Reader, University of Sussex, Brighton, Sussex, 
England. 

Metabolic stability, epigenesis, and self-replication in randomly construc­
ted macromolecular systems 

Stuart Kauffman, Assistant Professor of Mathematical Biology, Uni­
versity of Chicago 

Z:OO p.m. Chairman: jack D. Cowan, chairman, Committee on Mathematical Biology, 
University of Chicago 

Point processes and neural ensembles 
George L. Gerstein, Professor of Physiology and Biophysics, Univer­
sity of Pennsylvania 

Neuronal periodicity and frequency discrimination 
Vernon Mountcastle, Professor of Physiology, johns Hopkins University 

Neurophysiological insight provided by mathematical boundary value prob­
lems, Wilfred Rall, Research Physicist, National Institutes of Health 

Philadelphia> Pennsylvania 
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Murray Gerstenhaber 
Chairman 



An Appeal for Preservation of Archival Materials 
By The Advisory Committee on History of the 

Mathematical Sciences 

Our knowledge of mathematics and 
its history depends substantially on the 
preservation by our predecessors of manu­

scripts, notebooks, correspondence, ap­
paratus, and other archival materials. This 
is obvious for ancient and medieval times, 

since what little we know depends on the few 
scraps that have survived. The invention of 
printing increased the diffusion and chance 
of survival for published materials, but 

private correspondence continued to be the 
most important mode of mathematical com­
munication. Even after the founding of 
specialized journals, unpublished communi­

cations remained an essential part of the 
record. 

Most highly creative mathematicians 
do not find the time to publish all their re­

sults, to say nothing of their ideas about 
mathematics and related matters. Gauss 
is an extreme case. Most of what he wrote 
has been published posthumously, and his 
famous journal did not come to light until 

50 years after his death. If these ephemeral 
materials had not survived, many mathe­
matical ideas would have been irretrievably 
lost and our picture of Gauss and of mathe­

matics in the 19th century would be dis­
torted. The situation is much less dramatic, 
of course, for most mathematicians, but it 
is not unimportant even for relatively 
"minor" figures. For example, only through 
the writings of others do we know who first 

made the four colour conjecture, because 
the discoverer did not write about it him­
self and his papers have not been preserved. 

The twentieth century revolution in 
means of travel and communication has de­
creased the relative importance of printed 

material. The volume and slowness of pub­
lication has reduced the usefulness of 
journals as a means of communication. 

Private conversation and correspondence, 
notes, research reports, informal con­

ference proceedings, preprints and various 
other ephemeral forms of communication 
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play a greater role. One symptom of this 
is the number of "well-known results" that 
are not published anywhere. Another is the 
many "rediscoveries" of published results. 

If in the future what we are doing now is to 
be known and understood in its scientific and 
social context, we must do a better job of 
preserving mathematical records. 

The initial and primary responsibi­
lity must rest with the individual mathema­
tician. He should not destroy correspond­

ence to and from his mathematical col­
leagues. He should preserve a file of his 
own unpublished and semi-published ma­
terial, including letters, drafts and other 
manuscripts, notebooks, diaries, biblio­

graphies, preprints, reports, syllabi, notes 
for his own lectures, notes on the lectures 
of others, preliminary editions for local 
use, etc. He should keep photographs, sound 
recordings, apparatus, and momentos that 

throw light on the course of an investigation, 
the environment in which it took place, the 
organizations involved, etc. 

Of course, not everything is worth 
preserving. But the mathematician should 
keep in mind that future generations will 
be interested in mathematicians as well as 
in their finished work, and that much of 
what is familiar to all of us will be unknown 
to the future unless some record of it is 
preserved. Not only historians of mathe­
matics, but also a very wide scientific and 
lay public, are as interested in the origin 

and development of a mathematical theory 
as they are in specific mathematical re­
sults. Scholars generally are concerned 
with the whole range of mathematics as a 

component of civilization, and "personal" 

details of the lives of mathematicians 
frequently are of scientific and historical, 
as well as human interest. 

We live in a period of rapid change 
in mathematics itself and in the many 
activities that make up the mathematical 

enterprise and its relations with other 



aspects of culture. Many of these changes 
will be of the greatest interest to future 
generations. Organizations should take care 
to preserve their own records and to ar­
range for their deposit and permanent acces­
sibility. This applies especially to the many 
curricular reform groups, committees, and 
research groups whose records, memor­
anda, bulletins, and draft publications will be 
of the greatest interest to historians of the 
future and will enable them to understand 
events that today are familiar to all of us, 
but which may well appear quite mysterious 
some years from now. 

It does little good for the mathema­
tician to keep his papers unless he makes 
provision for their proper handling after 
his death. The best time to do this is in 
advance, by arranging for the deposit of 
papers in a library or other institution. In 
any case the mathematician should make 
provision in his will for materials that have 
not previously been provided for. 

The families of mathematicians often 
play a key role in preserving documents. 
The best procedure for the layman is to 
consult mathematicians, historians of sci­
ence, librarians, and archivists who can give 
advice based on knowledge of the materials 
and the means for preserving them. 

An important responsibility rests 
also on departments of mathematics and ma­
thematical organizations. They should es­
tablish their own archives which can serve 
as sources for the future historian. They 
should also see to it that the .Papers of de­
ceased colleagues are not ignored until too 
late. 

Where should materials be deposited? 
A natural place to consider first is an in­
stitution with which the mathematician has 
been associated. For example, government 
employees may approach the National Arch­
ives or the Library of Congress. Professors 
may find their own institutions appropriate, 
provided the library has an interest and ade­
quate facilities. Often local museums, a­
cademies, or historical societies have ar­
chives. Many universities systematically 
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collect materials on the history of science. 
Some private organizations, such as the 
American Philosophical Society in Phila­
delphia, the Niels Bohr Library of the 
American Institute of Physics and the New 
York Library, collect documents. A good 
source of information on possible deposi­
tories is A Guide_ to Arcl_liv~ and M_al!_~ 
scripts in the United States_. by P.M. Hamer 
(Yale University Press, 1961). 

It happens sometimes that prompt 
steps to preserve archival materials are 
not taken because the task of arranging and 
sorting appears formidable. Actually this 
task should be done by experts in any case. 
The best procedure for the possessor of a 
collection is to consult the institution where 
the materials may be preserved and to en­
courage its staff to do the work. Arbitrary 
removal of materials, editing or rearrange­
ment can be very damaging. Materials that 
are appropriately deposited will be properly 
organized and catalogued. Listing in The 
National Union Catalog of Manuscript Col­
lections, published by the Library of Con­
gress, will make them available to scholars. 
The donor can, of course, place limitations 
on use in terms of time and circumstance, 
but restrictions are awkward to administer 
and should be kept to a minimum. 

To sum up, we ask all those who are 
in possession of archival materials in ma­
thematics to arrange for their proper pre­
servation so that our mathematical work 
will be firmly linked both to the past and to 
the future. Members of the Advisory Com­
mittee would be glad to advise and assist in 
placing collections and would welcome in­
formation about materials not yet listed in 
the National_ U.!!!.9E:_Catalogue. 

Carl B. Boyer, Brooklyn College 
(CUNY); Churchill Eisenhart, National Bu­
reau of Standards; PhillipS. Jones, Univer­
sity of Michigan; Kenneth 0. May, Chair­
man, University of Toronto; Uta Merzbach, 
Smithsonian Institution; David Rosenblatt, 
National Bureau of Standards; Charles 
Weiner, American Institute of Physics. 



Can Mathematics be Saved? 
By William G. Spohn, Jr. 

How can this question be asked of 
mathematics, especially in view of its cur­
rent flourishing state. The research jour­
nals are receiving more articles than they 
can handle. The number of Ph.D.'s and 
bachelors turned out is increasing rapidly. 
Mathematicians have found a place in in­
dustry. Modern mathematics is encom­
passing and linking varied branches of 
mathematics. Reforms in mathematics are 
taking place at all levels of the educational 
structure. Mathematics has never been 
held higher in public esteem. So--what 
could possibly be wrong? 

In the midst of this prosperity it is 
not surprising that one does not see the 
danger signs. Articles in the American 
Mathematical Monthly over the past ten 
years show glimpses of these dangers, 
though I am sure few of the authors would 
think that the time had arrived to ask the 
title question of this article. Each of them 
sees some facet of the problem which in­
volves the whole mathematical structure. 
The problem is concerned with the sub­
stance of mathematics, with teaching, with 
applications, with education, and with re­
search. 

Research exhibits various trends 
and emphases around the world. By sheer 
momentum there is still a mass of classi­
cal (nineteenth-century spirited) mathe­
matics being published, mainly in the area 
of analysis. There is widespread res.earch 
in applied areas stimulated by computation 
and the sciences, though much of this is in 
the form of isolated or specialized results 
not suitable for publication. However, the 
main force in mathematics today, parti­
cularly in the United States, is in the op­
posite direction, away from applications, 
towards the highly abstract. This we 
choose to call modern mathematics; it is 
dominated by modern algebra and topology. 

On the surface modern mathematics 
seems impressive. Its abstractness and 
generality have given rise to a vast and 
growing structure. It has classified old 
subjects, indicating new paths of develop-
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ment. It has linked apparently unrelated 
subjects, giving mathematics a new-found 
unity. It has put some difficult classical 
theorems in a new setting where they be­
come more natural and meaningful. It has 
given mathematics a thinking and qualita­
tive character, in contrast to the manipu­
lative and quantitative character of much of 
classical mathematics. It has given rise 
to many new subjects and transformed or 
eliminated most of the old. 

The common man seems unaware 
of the revolution in mathematics or of its 
implications. Modern mathematics began 
to take the spotlight in research in the 
1920's. It rapidly dominated the mathe­
matics departments in our graduate 
schools in the 1940's. It is sweeping 
elementary and collegiate levels in the 
1960's. It is ironic that muchofthechange 
has been made possible by the favorable 
mathematical image engendered by space 
flights, computers, and scientific advances 
in general, whereas in fact the "new math" 
is replacing the very mathematics which 
made these things possible. We do grant 
that modern mathematics has a place in 
the mathematical structure, but we cannot 
tolerate the widespread intolerance of its 
advocates who would destroy all other 
mathematics. 

Modern mathematics gains its sig­
nificance secondhand; it is another step 
removed from "reality." It does not deal 
with most of the questions of the classical 
subjects; it has only an occasional point of 
contact. Its very qualitativeness precludes 
its effectiveness for most quantitative 
problems. Its viewpoint is limited; it has 
developed from isolated points of the old. 
The unity it supplies to mathematics is 
illusory, for the links to many subjects 
are weak and superficial. When it does 
apply to an old problem, there are usually 
other viewpoints which are important and 
essential to a full understanding of that 
problem. 

Mathematics has become trapped 
by the delusion that it is a logical system 



and that generalization is its goal. It has 
limited itself in scope and thinking. It has 
lost its intuition, the ability to see beauty in 
the particular, the challenge in solving 
problems. It belittles technique and has 
turned its back on applications and the 
mathematics that has become associated 
with applications. It thinks it is achieving 
an independent identity; while in reality, 
only empty isolation. It will miss the 
stimulation from nature, the classical links 
which gave it significance, and the financial 
support which made it possible. 

Modern mathematicians have a 
strangle hold on mathematics, particu­
larly in this country. Classical mathema­
ticians find it increasingly difficult to get 
Ph.D.'s, to get their material published, 
to get positions or promotions in the "best" 
schools. As a result, classical mathe­
maticians are becoming obsolete at a time 
when the demands from related applica­
tions would give them added status and 
new opportunities. The destruction has 
been so thorough that modern mathematics 
itself has felt the pinch. Witness the 
foreign mathematicians who are being im­
ported because they combine the modern 
viewpoint with a classical background. How 
has this current state of self-destruction 
in the area of mathematics come about? 

Throughout history one aspect of 
mathematics has disassociated itself from 
applications. Since 1800 this disassociation 
has been quite marked. Once the primary 
aim of mathematics ceases to be applica­
tions, it becomes difficult to assess the 
relative significance of its differentbran­
ches or the "worth" of a given piece of re­
search. This results in fads and fashions 
which may vary from time to time and from 
place to place. It is even more difficult to 
evaluate our mathematicians or to decide 
on what to base their status. Research has 
come to be our measure of mathematicians, 
even for those who are primarily teachers. 
The significance of the research, unfortu­
nately, is often secondary to the number of 
pages or the number of articles. It is said 
Newton waited twenty years to publish his 
"Principia" for lack of the proof of a 
crucial theorem. Who waits today to carry 
through a research idea to completion? 
That would lead to only one paper or none 
at all if someone else published first. 
Submit results for publication as fast as 
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you get them. Then while you wait a year 
or so for them to be published, you can be 
well on your way towards getting some fur­
ther development. 

Many problems and inequities stern 
from making research a measure of men. 
Since there is a time lag in getting some­
thing published, friends or someone con­
nected with the publication will by fore­
knowledge get a head start on the general 
researcher. Since there are too many 
journals for an individual to check, it may 
be an additional year or so until he be­
comes aware of a particular article through 
the "Mathematical Reviews". Because 
there are so many mathematicians all over 
the world working on problems, there is 
much duplication and it is often a matter 
of luck who gets to publish the result. The 
requirement that the results be new tends 
to drive research into new fields. The old 
fields have been worked over and as a 
rule only tougher problems remain. It is 
harder to determine what has been done 
in some old fields because of language and 
notation barriers, because of different 
naming or classification for the germ of 
an idea, or because the research appeared 
in the development of an entirely different 
subject matter. Thus the artificial re­
quirement that resP-arch be new has a pro­
found effect on the type of research that is 
being done. 

Another flaw in the mathematical 
structure is having research men as 
teachers in our graduate schools. Teach­
ing and research are all absorbing and 
require great dedication. It is the rare 
individual who can do both well, parti­
cularly at the same time. It is not clear 
what the objectives of our graduate schools 
are in the area of mathematics. It is said 
that graduate schools turn out scholars 
with a desire for learning who are broadly 
based and finely specialized to carry on 
original research. I submit that they have 
failed miserably. They have instead found 
a distorted criterion by which to sift out 
people for the "Ph.D. club." The candidate 
must have some facility for foreign lan­
guages, which may be antithetical to 
mathematical skill. He must have a super­
ficial knowledge of a vast amount of math­
ematical material, which revolts his 
scholarly integrity. He moves rapidly to 
the frontier, without time for motivation, 



insight, or tests of significance. It is un­
thinkable with such a background that he 
find his own dissertation topic. He doesn't 
have the perspective for that. He has to 
rely on his advisor for the problem and, 
perhaps, even for help with the solution. 
The evils of the system are obvious. The 
advisor may have no problem at the time; 
he may misjudge the difficulty of the 
problem or the capacity of the student. 
Personality conflict may be a significant 
factor. It is manifest that the graduate 
schools do not turn out research mathe­
maticians, since over one-third of them 
publish nothing beyond the thesis. 

There is no place for the teacher 
in our graduate schools and no place for 
the mathematical scholar in our society. 
The history of mathematics, the exposi­
tion of mathematics are no longer accep­
table endeavors. What is the sense in 
developing mathematics, if once we make 
a new discovery, we catalogue it and for­
get it. Must we not orgailize it, polish it, 
relate it, teach it, apply it. These are all 
vital activities and all must be recog­
nized as mathematics. 

As a rule the Ph.D. mathematician 
makes a poor teacher for our colleges, 
because he bas been "brain washed" in 
modern abstract mathematics. He either 
tolerates the course, getting as little in­
volved as possible, or he will try to give 
the course a "meaningful" modern view­
point. In the former case the student gets 
bored; in the latter he gets lost and dis­
couraged. How many students give up 
mathematics and even college because of 
shattering experiences with early college 
mathematics courses? Basing the teach­
er's advancement on research rather than 
teaching is another self-destructive ele­
ment of the system. Research, besides 
being all absorbing, will likely lead the 
teacher into areas of modern mathematics, 
where the thinking and viewpoint will be 
different from the classical subjects he will 
likely be teaching. This will necessitate 
constant adjustment and result in inferior 
activity in both areas. 

As a rule the Ph.D. mathematician 
is a "misfit" in industry. The problems 
are not worthy of his effort. He con­
tinues to work on "mathematics" and lends 
his prestige to the establishment. Even the 
advanced parts of applied mathematics are 
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as a rule only of occasional use. What is 
most needed is sound mathematical think­
ing and a mastery of elementary mathe­
matical techniques. Often one must become 
acquainted with some other discipline to 
insure that a problem is properly formu­
lated. The formulation and solution of the 
problem is a kind of research. It requires 
great attention to detail, seeing the prob­
lem from many points of view, getting it 
"out of the woods" onto one of the paths of 
organized mathematics. This is made to 
order for the classical mathematician, as 
is shown by many outstanding examples. 
Incidentally, the effective mathematician 
in industry is often part of a team, bely­
ing the doctrine that mathematical re­
search is essentially an individual under­
taking. 

Another tragedy of the decline of 
classical mathematics is that scientists 
in other fields are forced to divert their 
energies to grapple with those parts of 
the mathematical heritage which are vital 
to their existence. In fact, most of the 
mathematics in science and industry today 
is being done by non-mathematicians. Not 
only is mathematics missing the grand 
opportunity, but the whole nation is suffer­
ing from the shoddy and wasteful mathe­
matics that is being done, in most cases 
unavoidably, by non- mathematicians. 

Reforms in the educational struc­
ture have received much thought in the 
last ten years. On the one hand, standard 
courses like college algebra and calculus 
have been reduced to trivia over a period 
of years, primarily from the pressures of 
mass education and, on the other hand, 
these courses at their best would notpre­
pare the student for graduate courses in 
modern mathematics. If elementary and 
collegiate education goes abstract, where 
will business, engineering, and science 
students get their mathematics? Already 
these areas are setting up their own 
courses, with the resulting loss of 
beauty, generality, and power of mathe­
matics. Unfortunately, there is no proper 
leadership for mathematical reform. The 
ranking organization, The American Math­
ematical Society, has concerned itself 
primarily with research. The Mathemati­
cal Association of America, with under­
graduate mathematics for its alleged do­
main, is trying to cope with the problem; 



but the scope of the problem is too broad 
for it to be effective, Leading mathemati­
cians are so busy doing research or strug­
gling to maintain status, that they do not 
see that mathematics as they know it is 
fading from the scene. They should be 
fighting for the kind of mathematics that 
had the broadness and depth to serve math­
ematics and science, teacher and re­
searcher, amateur and professional. 

We have quite a tradition of asso­
ciating great mathematics with great math­
ematicians. We like to think of calculus as 
being developed by Newton (or Leibnitz); 
however, one finds much activity in this 
area for a century before. Some even carry 
the thread back two thousand years to 
Archimedes. Euclid had his forerunners, 
notably, Eudoxus. The fact that so many 
mathematical discoveries are made inde­
pendently at about the same time, as was 
non-Euclidean geometry, for instance, in­
dicates that the result is "in the air" wait­
ing to be grasped. We make such a fuss 
about who is first. Who discovered deter­
minants? Was it Vandermonde in 1771 when 
they first became well known, or Leibnitz 
in 1693 representing Westerncivilization, 
or Seki Kowa of Japan in 1683, or was it 
One Eye from the planet Far Away, who 
discovered them in 1,000,000 B.C. With the 
many people all over the world working 
on the same problem, the "game" of who 
is first becomes quite ridiculous. Think of 
the tremendous waste in duplication of 
effort, in the struggle to get the problem 
in hand because of piecemeal, concise pre­
sentation, in the time spent checking the 
literature to determine that the result is 
new. It is time to end this charade and put 
the glory seekers "out of office." Let's 
return to mathematics that is worth doing 
for its own sake. We have no idea how 
much research potential there is in this 
country. The system has repelled there­
search man at every level. 

What is needed therefore is a new 
attitude and a new approach to mathemati­
cal research. Once the necessity and ur­
gency of this is realized, many solutions 
should be forthcoming. The most active 
areas of mathematics would perhaps be 
handled at research institutes. The. results 
would not come out as a series of isolated, 
unreadable articles, but as an integrated 
readable account after five or ten years, 
say. There may be occasional reports in-

dicating progress or failures. Think of the 
effort to be saved by the enumeration of 
attacks which have failed. These institutes 
might serve as a clearinghouse for sugges­
tions and partial results from outsiders. 
This would also provide a way for cutting 
down on the quantity of research published, 
which by sheer bulk is now overwhelming 
our libraries. 

Once research is freed from the 
connotation of being new, it will become a 
significant force in our society. It will be 
recognized that the teacher is researching 
when he develops a novel way of presenting 
a topic to his class, that the student is re­
searching when he is learning by discovery, 
that the layman is researching when here­
discovers a mathematical gem for his 
mathematics club. Why can't the layman 
share in the wonders of mathematics. Once 
the myth is destroyed of the superiority of 
certain mathematics and certain mathe­
maticians, mathematics can be enjoyed by 
all. Local mathematics clubs could be 
under the guidance of some national or­
ganization. People would participate be­
cause mathematics is fun; newness, signi­
ficance, usefulness would be secondary 
considerations in such clubs. There could 
be talks and solutions of take-home prob­
lems. The parent organization might sup­
ply a list of problems of various degrees 
of difficulty, including some at the research 
level. The much-neglected area of recrea­
tional mathematics should flower in this 
setting. 
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As soon as those primarily inter­
ested in research are happily housed in 
research institutes, graduate schools can 
be made a place to get an education. The 
courses would be broad--modern mathe­
matics would be reduced to its proper 
status. Courses should not lead to the 
frontiers of knowledge, since these areas 
tend to be disorganized and specialized. 
Today great effort is wasted because 
graduate courses are too near the frontier. 
There are many false starts and changing 
viewpoints and definitions. This unstable 
quality is reflected in the great turnover of 
faculty in graduate-school mathematics 
departments. Courses stabilize because 
they are useful, well rounded, complete, 
because the material is exciting, gains in 
perspective, and relates to mathematics 
as a whole. Colloquia by guest lecturers, 
probably the research men, would outline 



paths to various frontiers of knowledge. 
Note that it is only an outline; this allows 
the research student flexibility in finding 
his own paths, leading to broader and more 
solidly based research. We cannot hope 
that a graduate student turn out a piece of 
new research because the classical fields 
are too tough, the modern fields require 
too much preparation, and new fields in­
volve too much luck. He can turn out ori­
ginal research, that is, his own research 
which could, perhaps, best be measured 
in a seminar on a broad topic with, per­
haps, more than one faculty member. He 
may work only on one facet of a problem 
and may be required to take a second 
seminar if his contribution is not of suffi­
cient significance. Elimination of the 
thesis and oral and language examinations 
should do much to remove the excessive 
element of gambling in the present struc­
ture. A graduate department may offer 
six or eight broad graduate courses span­
ning mathematical knowledge from philo­
sophy to science. There may be little 
variation in the universities across the 
country and teachers would be used more 
efficiently than at present. The courses 
need not be jammed with material. They 
should convey the spirit of some branch 
of mathematics, including outstanding 
techniques, and important links. The stu­
dent should have time to think and work 
things out on his own. He may take only 
one or two graduate courses at a time. 

Examples of the teacher of the 
future are rare in our graduate schools 
today. He may appear in the following 
mold. He is a real scholar, broadly trained 
in classical mathematics. He is a devoted 
teacher, but does little research. He lacks 
prestige in the Department. His course is 
listed as Applied .Mathematics or Partial 
Differential Equations or Mathematical 
Methods for Scientists. It covers Advanced 
Calculus, Introductory Analysis, Fourier 
Series, Laplace Transforms, Complex 
Variables, Differential Equations, Integral 
Equations, and the Calculus of Variations. 
On the one hand he touches applications; 
on the other, Real Variables, Modern 
Algebra, and Topology. The course is full 
of amazing techniques and ideas developed 
over the last two hundred years. Today 
this course is beneath mathematics stu­
dents; fit fare only for scientists and 
engineers. 
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Once the graduate school is re­
vamped, Ph.D.'s will come forth who 
are scholars and teachers, who can do 
research, both pure and applied. Once we 
get a flow of competent teachers whose 
graduate training provides proper back­
ground for their teaching, we can revamp 
undergraduate mathematics. Once we get 
broad and sound courses at that level which 
even prospective elementary and second­
ary teachers will find attractive, we can 
reform mathematics at the elementary and 
secondary levels as well. 

The doctoral program which we have 
described would give excellent background 
for the sophisticated research of classical 
and modern mathematics, but it too would 
miss most of our research potential. Re­
search oriented people should be encour­
aged to get as much educational back­
ground as possible; however, many will 
not make it through the graduate school 
framework or even to the end of college for 
that matter. Many are too specialized in 
their talents or too dedicated to their in­
sights. Some learn by discovery, which is 
excellent research training, but slow edu­
cation. In fact the research type tends to 
prolong his education indefinitely albeit at 
a slow pace. The research mind can be 
nurtured either by a special facet of our 
educational structure or as a part of an 
institute where he can work and learn as 
an individual or as part of a team. Some 
will discover new types of mathematics in 
the vigor of youth while unprejudiced by 
old mathematics. Surely in this class would 
go most of the great mathematicians of 
the past. Our research potential has been 
greatly underestimated because of our 
misunderstanding of the makeup of there­
search man and his educational needs. We 
don't have to teach research; the main 
thing is to recognize the potential and en­
courage it, not stifle and repel it. 

With the advent of computers and the 
application of mathematics to many new 
.areas, with the great public support and fi­
nancial.resources available, mathematics 
stands at the threshold of a bright future. 
However, it will take great leadership to 
grasp this moment of opportunity and stem 
the tide that is now sweeping mathematics 
to destruction. Let's return mathematics to 
the main stream so that it may be shared 
by all and assume its proper role as a 
dominant force in our society. 



DOCTORATES CONFERRED IN 1968-1969 

The following are among those who received doctorates in the mathematical sciences and 
related subjects from universities in the United States and Canada during 1968-1969. The number 
appearing after each university is the number of doctorates listed for that institution: when applicable, 
this number includes the doctorates in both the department of mathematics and its related depart­
ments. Each entry includes the dissertation title. 130 universities are listed with a· total of 1,156 indi­
vidual names. 

ALABAMA 
UNIVERSITY OF ALABAMA (10) 

Barnett, Edward Franklin 
On a certain class of generalized analytic 

functions 
Chen, Chao-Wen 

On the matrix equation AB CBA, C com-
muting with both A and B. 

Destito, Vito A. 
Three-space problems in the calculus of 

variations with both end-points variable 
Gregoria, Daniel George 

On differential equations with discontinuous 
right members 

Lovingood, Judson Allison 
Dynamical polysystems as generalizations 

of control systems 
Parker, Robert Russell 

Generalized control systems in topological 
spaces 

Smith, Jeannette McGinty 
A study of .functions invariant under certain 

groups and ternary semigroups of bilinear 
transformations 

Steincamp, James William 
On k-commutative matrices 

Stover, james Anderson, Jr. 
On structural properties of differential equa­

tions 
Trotter, William Thomas 

On universal subcontinua 

AUBURN UNIVERSITY (3) 

Maghsoodloo, Saeed 
A Monte Carlo investigation of a frequency 

function related to rank correlation 
Mazeres, Reginald Merle 

On the relation between a semigroup and 
it's square 

Moe, David Allen 
Some properties of norm intervals 

ARIZONA 
ARIZONA STATE UNIVERSITY (6) 

Aizley, Paul 
Structure theory for a class of convolution 

algebras 

Bresinsky, Henrik 
Semigroup and analytic equivalence of alge­

broid branches in the plane 
Catlin, Seth 

Some theorems concerning regressive set& 
and regressive isols of order greater than 
or equal to one 

Gersting, Judith Lee 
Some results on T-regressive isols 

Kaluzniacki, Roman 
On defining LF(2,q) as a quotient group of 

(2, 3, n) 
Richardson, joan 

Inductive invariants and dimension theory 

UNIVERSITY OF ARIZONA (2) 

Hoylman, Douglas J. 
The densest lattice packing of tetrahedra 

Stillman, Eugene Sims 
Segmented and spline approximations 

ARKANSAS 
UNIVERSITY OF ARKANSAS (7) 
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Barksdale, James Bryan 
Some investigations concerning analysis in 

normed vector spaces 
Blakemore, Carroll F. 

On P -coherent spaces 
Brasher, Russell G. 

The orientable double covering of a non­
orientable manifold, and related spaces 

Hansard, J. D., Jr. 
Function Spaces: A study of the graph topo­

logy, the connected-open topology, the 
(1-topology, and the topology of uniform 
convergence 

Simmons, David Rae 
The category of relations 

Starling, Albert Gregory 
Precosheaves and Cech homology 

Williams, Charles Richard 
Natural equivalences and lifting properties 

in categories 



CALIFORNIA 

CALIFORNIA INSTITUTE OF TECHNOLOGY( ll) 

Bridges, William Garfield, Jr. 
>.-designs and related combinatorial con­

figurations 
Chow, Theresa Kee Yu (Miss) 

The Egoroff property and its relation to the 
order topology in the theory of Riesz 
spaces 

Davis, Daniel Lee 
On the distribution of the signs of the conju­

gates of the cyclotomic units in the maxi­
mal real subfield of the qth cyclotomic 
field, q a prime 

Dodds, Peter Gerard 
The Riesz space structure of an Abelian 

W*-algebra 
Erdelsky, Philip John 

Projections in a normed linear space and a 
generalization of the pseudo-inverse 

Fisher, James Louis 
Structure theorems for noncommutative 

complete local rings 
Greene, Curtis 

Combinatorial properties of finite geometric 
lattices 

Mauer, Donald Eugene 
Modules with integral discriminant matrix 

Renfrow, James Thomas 
A study of rank 4 permutation groups 

Wells, John Campbell 
Smooth Banach spaces and approximations 

Department of Applied Mathematics 
Blum, Joseph William 

Wave propagation in an inhomogeneous 
medium 

STANFORD UNIVERSITY (44) 

Goodman, Nicholas Daniels 
Intuitionistic arithmetic as a theory of con­

structions 
Helton, John William, Jr. 

Invariant subspaces of certain commuting 
families of operators on a Hilbert space 

Hindmarsh, Alan Carleton 
Positivity conditions in analytic function 

theory 
Kunen, Kenneth 

Inaccessibility properties of cardinals 
Lawson, Herbert Blaine, Jr. 

Minimal varieties in Riemannian manifolds 
Lee, John Walter 

Boundary value problems with cyclic totally 
positive Green's functions with applications 
to spline approximation and eigenvalue 
problems 

Liggett, Thomas Milton 
Weak convergence of conditioned sums of 

independent random vectors 
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MacKichan, Barry Bruce 
A generalization to overdetermined systems 

of the notion of diagonal operators 
Micchelli, Charles Anthony 

Saturation classes and iterates of operators 
Ralston, James Vickroy, Jr. 

Problems in sea ttering theory 
Reed, Michael Charles 

On the definition and self-arijointness of 
Hamiltonians in different representations 
of the canonical commutation relations 

Rounds, William Chesley 
Trees, transducers, and transformations 

Savits, Thomas Harland 
The explosion problem for branching Markov 

processes 
Stanton, Charles Madison 

The closed ideals in an algebra of analytic 
functions 

Steinberg, Stanley Lee 
On scattering theory for the Schrodinger 

equation 
Takahashi, Masakazu 

Topics in branching processes 
Welsch, Roy Elmer 

Weak convergence of extreme order statistics 
from cp-mixing processes 

Computer Science Department 
Adams, Duane Albert 

A computation model with data flow se­
quencing 

Bartels, Richard Harold 
A numerical investigation of the simplex 

method 
Bell, James Richard 

The design of am inimal expandable computer 
language 

Huberman, Barbara Jane 
A program to play chess end games 

Kaplan, Donald 
The formal theoretic analysis of strong 

equivalence 
Pohl, Ira Sheldon 

Bi-directional and heuristic search in path 
problems 

Richman, Paul Lawrence 
Part I: -calculus; Part II: iterated integrals 

Smith, Lyle Benson, 
The use of man-machine iteration in data­

fitting problems 
Vicens, Pierre J.L.E. 

Aspects of speech recognition by computer 
Waterman, Donald Arthur 

Machine learning of heuristics 

Department of Operations Research 
Bent, Dale Harold 

A construction solution of a simple routing 
problem 

Eaves, BurchetEaves 
The linear complementarity problem in math­

ematical programming 



Hopkins, David Stephen Prince 
Sufficient conditions for optimality in infinite 

horizon linear economic models 
Jizmagian, George Stephen 

Generalized programming solution of con­
tinuous- time linear- system optimal control 
problems 

Jones, John Morgan III 
Non- stationary probability diffusion model 

of consumer brand choice behavior 
Nicholson, Peter John MacKenzie 

Algebraic theory of the finite Fourier trans­
form 

Stidham, Shaler, Jr. 
Static decision models for queuing systems 

with nonlinear waiting costs 
Topkis, Donald Mark 

Ordered optimal solutions 

Department of Statistics 
Abraham, John Kelso 

The local power of sequential tests subject 
to an expected sample size restriction 

Anderson, Peter Ole 
Estimation of simultaneous systems of linear 

equation with nonlinear constraints among 
the coefficients 

Arvesen, James Norman 
Jackknifing u- statistics 

Glick, Frederick Philip, Jr. 
Estimating unconditional probabilities of 

correct classification 
Horn, Susan Helen Dadakis 

The optimality criterion in compound de­
cision problems 

Layard, Maxwell William John 
Asymptotically robust tests about covariance 

matrices 
MacNeill, Ian Bruce 

Limit processes for spectral distribution 
functions with applications to goodness-of­
fit testing 

Portnoy, Stephen Lane 
Formal Bayes estimation with application to 

a random effects analysis of variance 
model 

Sylvan, Marshall 
Estimation and hypothesis testing for Wishart 

matrices when part of the covariance 
matrix is known 

UNIVERSITY OF CALIFORNIA, Berkeley (57) 

Brock, William Allen 
On existence of weakly maximal programs in 

a multi-sector economy 
Bunch, James Raymond 

On direct methods for solving symmetric 
systems of linear equations 

Chan, Lionel Christopher 
On randomized systems of equations 

Close, Elon Ryder 
Generation of generalized Runge-Kutta inte­

gration methods for nth order systems of 
pth order ordinary differential equations 
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Cohen, Maurice 
Smoothing and approximation of foliations 

Conrad, Bruce Phillips 
The structure of smooth homotopy complex 

projective spaces 
Coomes, Hugh Rodman 

Colocally acyclic spaces 
Ditor, Seymour Zane 

Linear operators of averaging and extension 
Doner, John Elliott 

An extended arithmetic of ordinal numbers 
and its metamathematics 

Dowling, James Burton 
Finsler geometry on Sobolev manifolds 

Edsinger, Richard Warren 
Random ordinary differential equations 

Feldman, Louis Arnold 
Reducing bundles in G- spaces 

Fields, Kenneth Lewis 
The global dimension of residue rings 

Franks, John Moore 
Anosov diffeomorphisms 

Fritsch, Frederick Norman 
On minimal positive and self-contained multi­

dimensional integration formulas 
Goheen, David Clement 

Regularity results for elliptic systems 
Goorjian, Peter Mike 

The uniqueness of the Cauchy problem for 
partial differential equations which may 
have multiple characteristics 

Gordon, Gerald Leonard 
The residue calculus in several complex 

variables 
Greene, Robert Everist 

Isometric embeddings of Riemannian and 
pseudo-Riemannian manifolds 

Harle, Carlos Edgard 
Rigidity of hypersurfaces of constant scalar 

curvature 
Herreshoff, James Brown 

A theorem on character sums 
Insel, Arnold Joseph 

Topological group extensions 
Jambois, Thomas Frederick 

The Riemann-Roch problem on curves and 
surfaces 

Johnson, John Norlin 
Controllability in nonlinear control systems 

Johnson, Kenneth David 
Potential theory on homogeneous vector bun­

dles 
Kanter, Marek 

Measures on linear spaces 
Kelenson, Philip 

Contributions to the theory of semi-primal­
ity, ( categoricity) and independence 

Khatchatooriantz, Asature Ludwig 
The existence, uniqueness, differentiability, 

and analyticity of the solutions of non­
linear differential equations in Banach 
spaces with applications to N a vier Stokes 
equations 

Lee, Matthew Chieh-yen 
Spectral properties of some Toeplitz opera­

tors 



Maria, Narendra Lal 
Elementary solutions of partial differential 

operators with constant coefficients 

Mateosian, Samuel Richard 
Simple algebras and relative Galois coho­

mology 
Mermin, joel Leonard 

Accretive operators and nonlinear semi­

groups in spaces with uniformly convex 

dual 
Newhouse, Sheldon Earle 

On generic properties of differentiable auto­

morphism s of S 
Nitecki, Zbigniew Henry 

The orbit structure of endomorphisms 

Pfaff, Donald Chesley 
Separative relations for measures 

Reilly, Robert C. 

The Gauss map in the study of submanifolds 

of spheres 
Schneider, Chester Ray 

Differentiable SL(n, R) actions 

Schulz, William Charles 

Existence and regularity for a class of higher 

order elliptic-parabolic equations 

Shilleto, james Robert 

Minimal models of analysis 
Singer, Seymour 

The singular Cauchy problem for a nonlinear 

hyperbolic equation 
Singh, Vashishtha Narayan 

Reproducing kernels and operators with a 

cyclic vector 
Strasen, Stephen Mitchell 

Flanking the wide sense 

Swann, Howard Story Gray 

On convergence of Navier-Stokes flow to 

ideal flow in R3 
Tabatabaian-Kashani, Ali Mohammad 

Some classes of quasi- invariant non- Gaussian 

random linear functipnals on Hilbert space 

Tartakoff, David Stephen 

On the regularity of weak solutions for first 

order systems of linear partial differential 

operators satisfying an a priori inequality 

Tewari, Udai Bhan 

Harmonic analysis on compact semigroups 

Tilson, Bret Ransom 
Group-complexity and p-length of finite semi­

groups 
Tomter, Per 

Anosov flows on infrahomogeneous spaces 

Van Eps, john 
On the existence of vector fields and immer­

sions 
Wolf, RobertAlan 

Some integral formulas related to the volume 

of tubes 
Zalcstein, Yechezkel 

Complexity and character theory of finite 

semigroups 
Zumbrunn, john Robert 

On minimal models of complex varieties 
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Department of Statistics 
Davies, Robert Braithwaite 

The concept of beta-optimal tests and several 

applications, including the summary evalu­

ation of independent experiments 

Geertsema, jan Cornelius 
Sequential confidence intervals based on rank 

tests. 
Hampel, Frank Rudolf 

Contributions to the theory of robust esti­

mation 
Sengupta, Sailes Kumar 

The 'two-armed bandit problem' with finite 

memory 
Torgersen, Erik Nikolai 

Comparison of experiments when the para­

meter space is finite 

UNIVERSITY OF CALIFORNIA, Irvine (2) 

Gilfeather, Frank Larkin 
The structure of non unitary operators and 

their asymptotical behavior 

Harvey, Bernard Niel 
Representation of certain linear operators in 

Hilbert space 

UNIVERSITY OF CALIFORNIA, Los Angeles ( 18) 

Anh, Nguyen Huu 
The restriction of the principal series of 

SL(n, C) to subgroups of generalized direct 

product types 
Armacost, William Louis 

The Frobenius reciprocity theorem and 

essentially bounded inducedrepresentations 

Bertram, Edward Arthur 

Permutations as products of large nondisjoint 

cycles 
Cho, Tae Geun 

The Choquet boundary and the peak points of 

a nonclosed subspace of C(S) 

Ferris, Ian Michael 
On tame subsets of spheres in Euclidean 

spaces 
Gauld, David Barry 

Mersions of topological manifolds 

Gittleman, Arthur Paul 
Dual formulations of variational and optimal 

control problems 
Hatcher, john Rudolph 

Closed form solution of some singular integral 

equations 
Iha, Franklin Takashi 

Spectral theory of partial differential opera­

tors 
johnson, Dennis Lee 

The homology of locally finite CW complexes 

joseph, Keith Stuart 
Commutativity in non-Abelian groups 

Kwon, Young Koan 
Integral representations of harmonic func­

tions on Riemannian spaces 



Lin, 1-Hsiung 
Green's lines and HD-functions in Riemannian 

spaces 
Maltz, Carl 

Estimation of mixing distributions 
Pham-Huu-Tri, Michel 

Processing and transmitting information, 
given a pay-off function 

Piepenbrink, John 
Differential inequalities in unbounded regions 

Truelove, Alan John 
Betting systems in favorable games 

Turner, Edward Charles 
Diffeomorphisms of a product of spheres 

UNIVERSITY OF CALIFORNIA, Riverside (4) 

Philipp, Stanton P au! 
Hankel transforms and generalized axially 

symmetric potentials 
Rodriguez, Dennis Milton 

Martingales and processes obtainable from 
Brownian motion by means of a random 
time change 

Schwabe, Robert Allan 
Certain methods of approximation for the 

numerical solution of some functional 
equations 

Shirley, Edward Dean 
Extensions and compactifications of topologi­

cal spaces 

UNIVERSITY OF CALIFORNIA, San Diego (!) 

Elkins, Bryce Lee 
Quasi- separable algebras 

UNIVERSITY OF CALIFORNIA, Santa Barbara (6) 

Kruse, Harriett (Botta) 
Types of regularity in simple graphs 

Merris, Russell Lloyd 
A generalization of the associated transfor­

mation 
Pierce, Stephen Jay 

Generalized isometries 
Powell, Michael Harry 

Compactifications and extensions of uniform 
duality 

Roeder, David W. 
Duality of locally compact groups 

Zweig, Phillis (Chinn) 
Graph isomorphisms 

UNIVERSITY OF SOUTHERN CALIFORNIA (5) 

Lewis, George 
Loci of points at infinity in G-spaces 

McDermott, Terrence Stephen 
Implicit functions in locally convex spaces 

Sackett, Gary 
Implicit boundary problems for the heat 

equation 
Tamaki, Robert 

Generalizations of paracompactness 
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Yang, Yu Sang 
Stationary measures on branching processes 

COLORADO 
COLORADO STATE COLLEGE (7) 

Klann, Walter Eugene 
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Individuals in Zermelo-Fraenkel set theory 
Rasala, Richard Anthony 

On the structure of purely inseparable field 
extensions 

Roberts, Joel Lawrence 
Ordinary singularities of projective varieties 

Taylor, Peter Drummond 
The structure space of a Choquet simplex 

Division of Engineering and Applied Physics 
Behn, Robert Dietrich 

Linear stochastic differential games 
Book, Ronald Vernon 

Grammars with time functions 
Cohen, Dan 

Incremental methods for computer graphics 
Fix, George Joseph III 

Bounds and approximations for eigenvalues 
of self-adjoint boundary value problems 

Green, Joseph Harris 
Program analysis: a problem in man-compu­

ter communication 
Korman, Howard Fredrick 

A theoretical model for cool flames 
Lee, Theodore Melvin Philip 

Three dimensional curves and surfaces for 
rapid computer display 

Starr, Alan Wilbor 
Nonzero- sum differential games 



Willman, Warren Walton 
Differential games with measurement un­

certainty 

Department of Statistics 
Iversen, Gudmund R. 

Estimation of cell entries in contingency 
tables when only margins are observed 

Kapadia, Asha Seth 
A comparative study of queue disciplines 

Light, Richard jay 
Analysis of variance for categorical data 

Tenenbein, Aaron 
Estimation from data subject to measurement 

error 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
(19) 

Beyer, Wendell Terry 
Recognition of topological invariants by iter­

ative arrays 
Blum, Lenore Carol (Mrs) 

Generalized algebraic theories: a model 
theoretic approach 

Eisenberg, Bennett 
Equivalence conditions and Radon-Nikodym 

derivatives for Gaussian measures in func­
tion space 

Fell, Harriet jane 
Refinement topologies and convergentpre­
dicates 

Kallman, Robert Richard 
Unitary groups and automorphisms of opera­

tor algebras 
Knuts<:>n, Donald Ivar 

Algebraic spaces 
Kotlow, Daniel Benjamin 

On the equations ut + 'il • F(u) = 0 and ut + 
'i/• F(u) = VL\.U 

Lange, Charles Gene 
Wave propagation in a random medium 

Lebensold, Kenneth Wolf 
Traveling salesman problem and rearrange­

ability, and a numerical problem 
Lennon, Michael james john 

Nonunitary representations of the Weyl re­
lations 

Mann, Carey Arthur, jr. 
A 24 dimensional spin manifold 

Roberts, William Woodruff, jr. 
Shock formation and star formation in galac­

tic spirals 
Schaeffer, David George 

The Dirichlet problem with generalized func­
tions as data 

Siegmann, William Lewis 
Time-dependent motions in rotating strati­

fied fluids 
Stetkaer-Hansen, Niels Henrik 

Invariant pseudo-differential operators 
Sukonick, josef 

Lower bounds for pairs of metarecursively 
enumerable degrees 
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Weinless, Michael Howard 
Existence and uniqueness of the vacuum for 

linear quantized fields 
Williams, Stephen Leon 

On complex connective K-theory 
Wolsey, Laurence Alexander 

Mixed integer programming; discretization 
and the group theoretic approach 

UNIVERSITY OF MASSACHUSETTS (4) 

Dorey, Frederick james 
On subfields of finite degree under a field 

of genus zero 
Howland, Richard 

Lie mappings of derived rings or certain 

simple rings 
Miller, Forest R., jr. 

The approximation of topologies in functional 

analysis 
Weaver, Robert j. 

Orthogonality spaces and the free orthogonal­

ity monoid 

NOR THE ASTERN UNIVERSITY (2) 

Hearne, Thomas M., Jr. 
On the finite group2 F 4 

Shuck, john Winfield 
Calculus on p- adic manifolds, with applica­

tions to number theory 

MICHIGAN 
MICHIGAN STATE UNIVERSITY ( 1 7) 

Atneosen, Gail Adele 
On the embeddability of compacta inN -books: 

Intrinsic and extrinsic properties 
Bellamy, David P. 

Topological properties of compactifications 
of a half- open interval 

Belna, Charles Leonard 
The n-segment property for continuous 

functions defined in the upper half plane 
Cutlip, William Frederick 

Synchronization and decomposition of finite 
automata 

Derr, james Bernard 
Generalized Sylow Tower of groups 

Downing, j. Scott 
Manifolds which are homology doubles 

Fuller, Lester B. 
Some geometric properties of compressible 

fluid flows and certain classes of such 
flows obtained by intrinsic methods 

Knutson, Gerhard W. 
A characterization of certain closed 3-

manifolds 
Mukherjee, Narayan Prasad 

The hyperquasicenter of a finite group 
Reis, Clive Mortimer 

Automorphisms of finite p-groups 
Richards, james Welling 

c- 'IT partitions of finite groups 



Swank, Rolland Laverne 
Collapsing of simplicial complexes crossed 

with the unit interval 
Tollefson, Jeffrey L. 

Properties of 3-manifolds which admit a 
free cyclic group action 

Tondra, Richard John 
The set of generating domains for certain 

manifolds 
Weaver, James Russell 

H-automorphisms 

Department of Statistics and Probability 
Fox, Richard 

Contributions to compound decision theory 
and empirical Bayes squared error loss 
estimation 

Waterman, Michael 
Some ergodic properties of multi-dimensional 

F- expansions 

UNIVERSITY OF MICHIGAN (36) 

Anderson, Sabra 
A graph-theoretic survey of the finite struc­

tures of classical combinatorial theory 
Ballou, Donald Pollard 

Solutions of nonlinear hyperbolic Cauchy 
problems without convexity conditions 

Baum, Richard F. 
Optimal control systems with stochastic 

boundary conditions 
Choi, Chang 

The subgroup structure of the Mathieu group 
of degree 24 

Dempster, Andrew Charles 
Distributive Peano lattices 

Ecker, Joseph George 
Geometric programming: duality in quadratic 

programming and p-approximations 
Faulkner, Frank David 

Newton's method applied to the solution of 
classical problems in calculus of varia­
tions and differential games 

Groening, William A. 
Some quasi-analytic classes of analytic 

functions 
Heezen, Alan 

Some subgroups of the finite unitary group 
Hethcote, Herbert Wayne 

Asymptotic approximations with error bounds 
for zeros of Airy and cylindrical functions 

Hoffer, Alan Ross 
Polarities on the Lenz-Barlotti classifica­

tion 
Kozlowski, George Aloysius, Jr. 

Mapping theorems for homotopy 
Lee, Ronnie 

Differentiable classification of some topo­
logically linear actions 

Marshall, Richard W. 
The number system and geometry of the 

space-time plane 
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McLaughlin, Renate 
Extremal problems for functions univalent 

in an annulus 
Miller, Richard Theodore 

Close isotopies on piecewise-linear mani­
folds 

Naparstek, Abraham 
Periodic solutions of certain weakly non­

linear hyperbolic partial differential equa­
tions 

Petrucco, Oswald 
A theory of axiom sy&tems 

Rebman, Kenneth Ralph 
Non-unimodular network programming 

Rhoads, Donald Harrison 
Riesz operators on locally bounded spaces 

Roseman, Dennis Martin 
Differentiable embeddings 

Seidman, Stephen Benjamin 
Completely regular mappings 

Shapiro, Joel Harold 
Linear functionals on non-locally convex 

spaces 
Stenzel, Johanna Katerina 

The Cauchy problem for a singular partial 
differential equation 

Stortz, Clarence B. 
The development of major concepts and 

problems in the early history of topology 
Tse, Enoch Chi-Wah 

On two special subclasses of positive real 
functions 

Vamanamurthy, Mavina Krishna 
Quasiconformal mappings in space 

Walker, Michael Frederick 
Quasiconformal mappings and strong local 

connectivity 
Wright, Roger Leo 

Unidentifiability, Bayesian inference, and the 
linear functional relation with errors in 
both variables 

Department of Computer and Communication 
Sciences 

Benguerel, Andre-Pierre 
Some physiological aspects of stress in 

French 
Jump, J. Robert 

Iterative network realization of sequential 
machines 

O'Malley, Michael Holmes 
An experimental study of some linguistic 

and philosophical analyses of English 
Peck, Charles Whitman, 

An acoustic investigation of the intonation of 
American English 

Putzolu, Gianfranco Raimondo 
Probabilistic aspects of machine structure 

theory 
Westerdale, Thomas Hughson 

A self-describing axiomatic system as a 
suggested basis for a class of adaptive 
theorem proving machines 

Zeigler, Bernard P hi!ip 
On the feedback complexity of automata 



WAYNE STATE UNIVERSITY (1) 

Tserpes, Nicholas A. 
On invariant and idempotent probability 1 

measures on semigroups 

MINNESOTA 
UNIVERSITY OF MINNESOTA (13) 

Ballard, Glenn Stanley 
Existence of proper thick subgroups in lo­

cally compact groups 
Blomgren, Robert Milton 

Linear transformation theorems for a class 
of double Wiener integrals and resulting 
evaluation theorems 

Frost, Frances Adelia 
Derivations and the action of functions 

Gudjonsson, Halldor Thorkell 
An investigation of limitultra products 

Isaacson, Dean Leroy 
Stochastic integrals and derivatives 

Johnson, Gerald WilHam 
Integral representation of certain linear 

operators 
Olsen, James Harry 

Dominated estimates of Lp contractions, 
1<p<oo 

Ross, James Emerson 
Estimates for systems of quasilinear differ­

ential equations with applications to exis­
tence problems 

Department of Biometry 
Chang, Potter Chien-Tien 

Statistical models for animal survival time 
in ascites tumor experiments 

Sherman, Robert Edward 
The problem of the unknown mixture pro­

portion in the classification of observa­
tions from a mixture of two known normal 
population 

Department of Computer, Information, and 
Control Sciences 

Zimmerman, (Carl) Duane 
Extended Fortran algebraic manipulator with 

applications to linear problems of physics 

Department of Statistics 
Hadian, Abdallah 

Optimality properties of various procedures 
for ranking n different numbers using 
only binary comparisons 

Sorum, Marilyn J. 
Estimating the probability of misclassifica­

tion 

MISSISSIPPI 
UNIVERSITY OF MISSISSIPPI (l) 

Priest, Dean Blackburn 
A mean refinement integral of a function 

with respect to a function pair 

910 

MISSOURI 

ST. LOUIS UNIVERSITY (3) 

Ehret, Sister Rose Eleanor 
Linear 2-normed spaces 

Ehrmann, Sister Mary Cordia 
Degenerate and regenerated N-metrics 

McKenna, Sister Marian Joan 
Some tests statistics based on the theory of 

spacings 

UNIVERSITY OF MISSOURI-COLUMBIA (6) 

Davis, Elwyn Herbert 
Nonplanar near-fields 

Davis, Larry Wallace 
Nearly antiflexible division algebras 

Morgan, Raymond Victor, Jr. 
On a generalization of alternative algebras 

Narayana Rao, Malyala Lakshmi 
Contributions to the theory of finite transla­

tions planes 

Department of Statistics 
Englehardt, Maxwell E. 

Some results in stochastic approximation 
Tebbe, Dennis· Lee 

Generalized uncertainty functions as applied 
to measurement selection 

UNIVERSITY OF MISSOURI-KANSAS CITY(l) 

Miller, Gary Glenn 
Dendritic continua 

WASHINGTON UNIVERSITY (4) 

Department of Applied Mathematics and Com­
puter Science 

Drebes, Charles Bassoura 
A truncated enumeration algorithm for the 

fixed charge problem 
Meyer, Carl Francis 

Strategic risk and capital investment 
Olson, Andrew Maxwell 

Generalization of a method for the series 
solution of nonlinear operator equations 

Simon, Richard Macey 
The reliability of multi-state systems sub­

ject to cannibalization 

MONTANA 
MONTANA STATE UNIVERSITY (1) 

Amunrud, Leroy Reuben 
Chebyshev approximations by general spline 

functions 

NEBRASKA 
UNIVERSITY OF NEBRASKA AT LINCOLN (4) 

Bruning, Linda Mae (Frank) 
The classification of rings by the character­

istic free module admitted 



Erbe, Lynn Harry 
Nonlinear boundary value problems and sec­

ond order differential equations 
Fuelberth, john Douglas 

On commutative splitting rings 
Klaasen, Gene Allen 

Boundary vall1e problems for second order 
ordinary differential equations 

NEW HAMPSHIRE 
DARTMOUTH COLLEGE (6) 

Broekhuysen, Martin john 
Operational calculus for functions of a gen­

erator 
Chipman, john Curtis 

On a generalization of Van Kampen's theorem 
Gass, Frederick Stuart 

The present state of ordinal notation theory 
Lawes, Charles Peter 

Some applications of group theory to enumer­
ative combinatorial analysis 

Rudvalis, Arunas 
Geometric permutation representations of 

finite symplectic, orthogonal, and unitary 
groups 

Roth, Ben George 
Finitely generated ideals of differentiable 

functions 

UNIVERSITY OF NEW HAMPSHIRE (2) 

Beauregard, Raymond Armand 
Some types of unique factorization in integral 

domains 
Biles, Charles Morgan 

Wallman-type compactifications 

NEW JERSEY 
PRINCETON UNIVERSITY (9) 

Akin, Ethan jon 
Manifold phenomena in the theory of polyhe­

dra 
Chapin, Edward William, jr. 

Translations and structure for partial propo­
sitional calculi 

Dankel, Thaddeus George, jr. 
Mechanics on manifolds and the incorporation 

of spin into Nelson's stochastic mechanics 
Fefferman, Charles Louis 

Inequalities for strongly singular convolution 
operators 

Lopez de Medrano, Santiago Sanchez 
Involutions 

Miyake, Katsuya 
On models of certain automorphic function 

fields 
Speer, Eugene 

Generalized Feynman amplitudes 
Stutz, john 

Differential operators on analytic sets 

911 

Department of Statistics 
Filliben, james john 

Simple and robust linear estimation of the 
location parameter of a symmetric dis­
tribution 

RUTGERS UNIVERSITY (20) 

Applebaum, Charles Henry 
Decompositions and homomorphisms of w­

groups 
Berkowitz, Harry W. 

Piecewise linear approximation of a homeo­
morphism from one combinatorial mani­
fold into another 

Christoph, Francis Michael 
Decompositions of topological semigroups and 

topological groups and various covering 
properties 

Fowler, Peter Alan 
Potential theory in uniformly convex Banach 

spaces 
Hallahan, Charles Bruce 

Stability theorems for Lie algebras of deri­
vations 

Lando, Barbara Ann 
jacobi's bound for the order of systems of 

first order differential and difference 
equations 

Lando, Clifton 
Periodic solutions of nonlinear systems with 

forcing terms 
McDonald, john N. 

The equal support property for compact con­
vex sets and functions spaces 

Munson, Richard 
On Zariski's main theorem 

Quirin, William Louis 
On uniprimitive groups 

Wilson, David Clifford 
Open mapping of the universal curve onto 

continuous curve 

Statistics Center 
Amsden, Robert Tolman 

Stochastic theory of population density 
Boardman, Thomas jackson 

On the maximum likelihood estimation of the 
parameters of mixed exponential distribu­
tions 

Kaminsky, Kenneth S. 
Exact and approximate confidence intervals 

for the scale parameter of the exponential 
distribution using optimally chosen order 
statistics 

Moranian, Thomas 
Cut-off point prediction model for single 

component multi-state experiment 
Nelson, Paul Irwin 

Knightingales: Orthogonal series related to 
martingales 

Romboski, Lawrence David 
An investigation of quick switching accep­

tance sampling systems 



Smith, Robert Francis 
Estimation of the mean of the exponential 

distribution under modified type II censor­

ing 
Strawderman, William Edward 

Generalized Bayes estimators and admissi­
bility of estimators of the mean vector of 

a multivariate normal distribution with 
quadratic loss 

Woo, Warren Koo-Liang 
A statistical decision model for optimal con­

trol of a class of continuous manufacturing 
processes 

NEW MEXICO 
NEW MEXICO STATE UNIVERSITY {9) 

Bertholf, Dennis Earl 
Isomorphism invariants for quotient cate­

gories of Abelian groups 
Cook, Donald 

Relative homological algebras in the category 
of Abelian groups 

Graham, Ray Logan 
An investigation of the effects of computers 

upon elementary analysis 
Hart, Robert Neal 

Isomorphisms in quotient categories of Abel­
ian groups 

Howard, Joe Lee 
Unconditionally converging operators 

Lopp, Kennith Wayne 
Estimates of ergodic sums of smooth periodic 

functions and applications to series of 
periodic functions 

Miller, Walter Blaine 
A non entropy approach to some topics in 

channel theory 
Poluianov, Eugene Willis 

The structure of large subgroups of primary 
Abelian groups 

Quirk, William Gerald 
Quasi-ordered sets and the Krein-Milman 

theorem 

UNIVERSITY OF NEW MEXICO {7) 

Carns, Gail 
Formally real fields 

Darrell, Hicks 
The convergence of numerical solutions of 

hydrodynamic shock problems 
Ellefson, John 

Enumeration of certain binary arrays 
Hsu, Ih-ching 

Pseudo-lattices with applications to topology 
and analysis 

Jackson, Douglas 
Enumeration of certain binary arrays 

Nelson, Paul 
An investigation of criticality for energy­

dependent transport in slab geometry 
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Stephen, G. Gregory 
Szego limit theorems for Toeplitz operators 

associated with the Hankel transform 

NEW YORK 
ADELPHI UNIVERSITY ( 1) 

Cohen, Robert 
Classes of autornorphisms 

CITY UNIVERSITY OF NEW YORK {8) 

Doob, Michael 
On the characterization of a line graph by the 

spectrums of its adjacency matrix 

Ellis, David 
Uniqueness theorem in the Cauchy problem 

for parabolic operators 
Fox, Sister Mary E. 

Extrema in space-time 
Johnson, Robert 

Presentations of sol vmanifolds 
O'Connell, Shaun 

A decomposition theorem for a class of 

2-complexes 
Pogorzelski, Henry 

Goldbach sentences in abstract arithmetics 

qk(A)· 
Roitberg, Yael {Mrs.) 

Some results on para-free groups 
Theory of solvmanifolds 

Tolimieri, Richard 
Theory of solvmanifolds 

COLUMBIA UNIVERSITY {14) 

Breen, L"lwrence S. 
Extensions of Abelian sheaves and Eilenberg­

MacLane algebras 
Gilman, Robert 

Extension of homomorphisms from nonnormal 
subgroups 

Kwok, Chung-mo 
On finite groups which are defined by their 

characters 
Patter son, David Bruce 

Coverings of the modulus space for n-punc­

tured spheres 
Travis, Dennis 

Spherical functions on finite groups 

Department of Mathematical Education 

Driscoll, John 
The integral as a linear operator on a func­

tional algebra: A pedagogically based ap­
proach to a topic in calculus 

Powderly, Mary J. 
A transfinite counting lemma and its applica­

tion 
Taback, Stanley F. 

The child's concept of limit 
Thomas, Laverne H. 

The formati.on of a concept of function 



Wagman, Harriet G. 
A study of the child's conception of area 

measure 

Department of Mathematical Statistics 
Breuer, joseph 

Tolerance intervals in a regression setting 
based on Wilks' nonparametric technique 

Lin, Pi-Erh 
Estimation of a multivariate density and its 

partial derivatives, with empirical Bayes 
applications 

Sackrowitz, Harold Bernard 
Decision theoretic and empirical Bayes ap­

proaches to inference for monotone para­
meter sequences 

Styan, George Peter Hansbenno 
Multivariate normal inference with correla­

tion structures 

CORNELL UNIVERSITY (10) 

Dobbs, David Earl 
Cech cohomology and a dimension theory for 

commutative rings 
Eklof, Paul Christian 

Resolutions of singularities in prime charac­
teristic for almost all primes 

Garfinkel, Gerald Seymour 
Amitsur cohomology and an exact sequence 

involving pic and the Brauer group 
Holley, Richard Andrew 

The motion of a heavy particle in an infinite 
one dimensional gas of hard spheres 

Hsu, Chin-Shui 
Cohomology of pro-finite groups with con­

tinuous coefficients 
Levine, Howard Allen 

Convexity and differential inequalities in 
Hilbert space 

Mukherjea, Kalyan Kumar 
Fredholm structures and cohomology 

Ryan, Barbara Falkenbach 
w-cohesive sets 

Ryan, Thomas Arthur, jr. 
Age dependent branching processes 

Stolberg, Harold josef 
Group cohomologies for Hopf algebras and 

other categories 

NEW YORK UNIVERSITY (25) 

Berger, Neil Everett 
Estimates for stress derivatives and error 

in interior equations of variable thickness 
shells with body and surface forces 

Boylan, Stanley Louis 
Existence and uniqueness of solutions of some 

function- space differential equations 
Braun, Martin 

Particle motions in a magnetic field 
Briggs, james Welles 

A generalized theory of determinants for 
two-by-two matrices with entries in quasi­
Frobenius rings 
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Burke, Kenneth Thomas 

Minkowski' s uniqueness problem for T­
surfaces 

Chen, Li- An Laurence 
Solving improperly posed problems by math­

ematical programming techniques 
Enright, Dennis Edward 

Triangular matrices over group rings 
Friedlander, Stanley 

Hyperelliptic magnetohydrodynamic steady 
flow past a point source 

Katz, Robert Allen 
Alternating groups and knot groups 

Koutroufiotis, Dimitri 
Ovaloids which are almost spheres 

Ladas, Gerasimos Efthimids 
Comparison and oscillation theorems for 

ordinary differential equations and the 
connection with the spectrum of the cor­
responding differential operators 

Ledlie, john Fletcher 
On free metabelian 11 w -groups 

Lynn, Roger Yen Shen 
Uniform asymptotic solutions of second order 

linear ·ordinary differential equations with 
turning points 

Marder, Barry Michael 
Compression of an axially symmetric plasma 

with non-isotropic pressure 
McKane, Robert Bruce 

Some convergence results for the Dufort­
Fraenkel scheme and a general class of 
two-step difference approximations to the 
heat equation 

Naoum, Adil G. 
On the groups of inertia of smooth manifolds 

Newman, James Martin 
Some ·coerciveness problems for regions with 

nonsmooth boundaries 
P a!, Alexander 

On two dimensional incompressible steady 
state flows with separation 

Shamma, Shawky El-Sayed 
Asymptotic eigenfunctions of integral equa­

tions and certain generalizations of sepa­
ration of variables 

Shane, Harold David 
Multivariate multisample analogues of some 

one sample tests 
Spielvogel, Lester 

Incompressible cnoidal waves in circular 
troughs 

Springer, Meredith Nehrbas 
A coagulation process 

Turim, Jay 
The interaction of a surface wave with an 

elastic plate 
Vaillancourt, Remi 

Pseudo- translation operators 
Willig, Paul Mitchell 

Trace norms, global properties and direct 
integral decompositions of W*-algebras 



POLYTECHNIC INSTITUTE OF BROOKLYN (5) 

Deutsch, Emeric 
Vectorial and matricial norms 

Kim, Moon W. 
Inverse problems for singular differential 

operators 
Prasad, Gupteshwar 

Asymptotic behavior of solutions of systems 
of differential-difference equations 

Prener, Robert 
The lower central series of special groups 

generated by elements of order two 
Suffel, Charles L. 

Measures taking values in a topological 
vector space 

RENSSELAER POLYTECHNIC INSTITUTE (9) 

Henry- Labordere, Arnaud 
Partitioning algorithms in mixed and pseudo 

mixed integer programming 
Kogelman, Stanley 

Stability of spatially periodic supercritical 
flows in hydrodynamics 

Loughlin, Timothy Arthur 
Realization of classes of irreducible matrices 

McGloin, Paul Arthur 
On the duals of non-Hamiltonian maps 

Millen, Jonathan Kays 
On the capacity and homology of a discrete 

metric 
Park, Robert Edward 

On planning experiments for the approxima­
tion of response surfaces 

Schoenstadt, Arthur Loring 
Effect of boundary conditions in selected 

problems in acoustical and elastic wave 
propagation 

Wernick, Robert Julius 
Parametrized games and the eigenproblem 

Wollkind, David Joseph 
A nonlinear stability analysis of the freezing 

of a dilute binary alloy 

THE ROCKEFELLER UNIVERSITY (2) 

Kleinberg, Eugene M. 
Strong partition properties for infinite car­

dinals 
O'Neil, Patrick Eugene 

Asymptotics and (0- !)-matrices 

STATE UNIVERSITY OF NEW YORK AT BUF­
FALO (3) 

Bartlow, Thomas 
Power-associative quasigroups and loops 

Luedeman, John 
On the embeddings of topological rings 

Department of Statistics 
Kappenman, Russell Francis 

Posterior regions for the ratios of means 
and for parallel profile differentials 
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STATE UNIVERSITY OF NEW YORK AT STONY 
BROOK (4) 

Klee, Karl John 
Summability of subsequences 

Pigno, Louis 
Some multiplier problems in Fourier analysis 

on groups 
Roth, Herbert Neil 

Limit theorems for continued fractions 
(probability) 

Department of Applied Analysis 
Chung, Sun Ho 

Renormalization method and its application 
to elastic and electromagnetic waves in 
strong randomly fluctuating media 

SYRACUSE UNIVERSITY (8) 

Currano, Frank M ., Jr. 
Investigation of multiple zeros of a poly­

nomial 
DeGray, Ronald W. 

Randomness and random number generators 
Doud, Daniel P. 

Dimension of finite partial ordered sets 
Geramita, Anthony V. 

Structure of projective modules over rings 
of global dimension less than or equal to 
two 

Lim, Chin 
Homological dimension 

Lim, Clara 
The strong Markov property 

Orr, Richard 
Remainder estimates for squarefree integers 

in arithmetic progressions 
Prather, Ronald E. 

A categorical unification of automata theory 

UNIVERSITY OF ROCHESTER (6) 

DiBello, Louis Vincent 
Dedekind fields and some related classes of 

algebraic number fields 
Hansell, Roger William 

Borel measurable mappings for nonseparable 
metric spaces 

Kibler, Dennis Francis 
Isotopy and homeomorphism 

Limaye, Balmohan V. 
Ideals of analytic functions 

Shannon, Richard T. 
Flat modules 

Siegel, Martha Jochnowitz 
On birth and death processes 

YESHIVA UNIVERSITY ( 4) 

Gerber, Leon 
Asymptotic relations between differential and 

difference equations 



Ginsberg, Jonathan I. 
Completeness and generator theorems in 

some Banach algebras 
Kabak, Bertram Samuel 

A Fatou type theorem for a special non­
symmetric tube domain 

Williams, Vernon 
Generalized interpolation spaces 

NORTH CAROLINA 
DUKE UNIVERSITY {3) 

Anderson, John Timothy 
A generalization of the Bernoulli and Stirling 

numbers 
Lucke, James Bennett 

Commutativity in locally compact rings 
Nelson, Roger Bain 

Appointment streams with unpunctual cus­
tomers 

NORTH CAROLINA STATE UNIVERSITY (14) 

Anthony, Joby Milo 
Topologies for quotient fields of commutative 

integral domains 
Byrd, Kenneth Alfred 

A characterization of uniserial rings 
May, Lawrence Edward 

Perturbation problems in fully nonlinear 
systems 

Richardson, Gary Douglas 
On completions of uniform convergence 

spaces 
Sox, Jason Loy, Jr. 

Two classes of complete orthogonal sequences 

Department of Experimental Statistics 
Ahsanullah, Mohammad 

Consistency of least squares estimators for 
time series with lagged and regression 
variables with independent errors 

Hwang, Frank Kwang-Ming 
An inventory model with special sale 

McMillan, Robert Glen 
Tests for one or two outliers 

Parish, Robert George 
Minimum bias approximation of models by 

polynomials of low order 
Samad, Abdus 

Multilocation inventory model with special 
sale 

Schofield, Thomas John 
Estimating a mixture of noisy sinusoidal 

components 
Suh, Moon Won 

A study of the distribution and moments of 
bundle strength in sequential breakage of 
parallel filaments 

Taro- Vizcarrondo, Carlos Enrique 
Multicollinearity and the mean square error 

criterion in multiple regression: a test 
and some sequential estimator compari­
sons 

915 

Weir, Bruce Spencer 
The two-locus inbreeding function 

UNIVERSITY OF NORTH CAROLINA (8) 

Huff, Robert Edward 
Measures on locally compact spaces 

Stanford, David Phillip 
Remarks on functions satisfying a weighted 

average property 
Shock, Robert Charles 

Rings with finiteness conditions 

Department of Cofl!.Il_uter and Information 
Science 

Oliver, Alfred 
A measurement of the effectiveness of an 

interactive display system in teaching 
numerical analysis 

Prokop, Jan Stuart 
An investigation of the effects of computer 

graphics on executive decision making in 
an inventory control environment 

Department of Statistics 
Kettenring, Jon R. 

Canonical analysis of several sets of varia­
bles 

Obenchain, Robert L. 
Rank tests invariant only under linear trans­

formations 
Robillard, Pierre 

Combinatorial problems in the theory of fac­
torial designs and error correcting codes 

OHIO 
CASE WESTERN RESERVE UNIVERSITY {24) 

Carlson, David Helmuth 
Extensions of dynamical systems via pro­

longations 
Csordas, George Leslie 

The Silov boundary and a class of functions 
in H00 

Dailey, James W. 
Approximations by spline-type functions and 

related problems 
Ebert, Ward Lyman 

Endomorphisms, orders 
applications to H00 

Feiock, Ray Edward 
Cluster set maximality 

continuity 

Pierce, John George 

of tangency and 

theorems and joint 

Higher order convergence results for the 
Rayleigh-Ritz method applied to a special 
class of eigenvalue problems 

Simanaitis, Dennis J. 
Generalized limit sets in dynamical systems 

Smith, Paul John 
Structure of nonparametric tests of some 

multivariate hypothesis 
Warner, James Ernie 

Multivariate permutation tests with applica­
tions to signal detection 



Systems Research Center 

Jurdje vic, Velimir 
Dynamical control systems 

Computing Center 
Walter, Kenneth 

A name space environment for a program 
oriented computer system 

Department of Operations Research 
Corwin, Burton Decker 

Some flow shop scheduling problems involv­
ing sequence dependent setup times 

Kumin, Hillel 
The design of Markovian congestion systems 

Mann, Stuart H. 
A mathematical theory for the exploitation 

and control of biological population 
McCuskey, William 

Toward automatic design of data organization 
Nunamaker, Jay F., Jr. 

On the design and optimization of information 
processing systems 

Schoeman, Milton E. F. 
Resource allocation for new product develop­

ment 
Shah, Arvind 

Inventory control of substitute products 
Silverman, Gary G. 

Primal decomposition of mathematical pro­
grams by resource allocation 

Singh, Vijendra P. 
Queuing systems with balking heterogeneous 

servers 

Department of Statistics 
Edmondson, Bennie Curtis 

A statistical test for exponential smoothing 
Fairlie, Andrew Miller, Jr. 

Some topics on t-testing in multiple linear 
regression 

Langman, Malcolm Keith 
Some new trend tests 

Suich, Ronald Cha;les 
Truncated sequential t-test 

OHIO STATE UNIVERSITY (13) 

Block, Henry William 
Convergence and error estimation for sums 

of dependent random variables 
Girard, Dennis Michael 

A general asymptotic formula for analytic 
functions 

Haines, David C. 
Quasi-orthogonality in P-rings 

Heuvers, Konrad John 
Clifford algebras, inner.products, and spinors 

Hull, David L. 
Limited theorems with weighted averages of 

random variables 
Keck, David Nelson 

\On a transformation theory for measure 
spaces 
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Konvisser, Marc William 
Metabelian p-groups which contain self­

centralizing elements 
Liang, joseph Jen- Yin 

On interrelations of arithmetical invariants 
Parker, Donald Beshers 

Wreath products and properties of groups 
Queen, Clifford Steven 

Non-conservative function fields of genus one 
Shook, Thurston Woolever 

Directed metric spaces 
Sternbach, Leonard Paul 

Bases and quasi-reflexive spaces 
Whitford, Leslie Eugene 

On boundary behavior of power series 

OKLAHOMA 
OKLAHOMA STATE UNIVERSITY (5) 

Butler, George Malcolm 
A new axiomatic approach for the Steenrod 

squaring operations 
Finley, Richard Daniel 

A theory of significance testing 
Hunt, Hurshell Harvey 

The distribution of certain functions of para­
meters: prior and posterior 

Moore, Billy John 
On a theory of significance testing 

Yates, James Hartley 
Nearest and farthest points of convex sets 

UNIVERSITY OF OKLAHOMA (7) 

Anderson, James Andrew 
Tensor product of semigroups 

Burris, Stanley Neal 
Theory of pre-closures 

Chance, Lelia Downing 
Grammatical sets in half-ring morphologies 

Frawley, William James 
Locally disconjugate families of continuous 

functions 
johnson, Tony Maurice 

Vector bundles and projection tensors 

Department of Biostatistics and Epidemiology, 
School of Health 

Harless, William Glenn 
The use of computer-assisted instructions 

to test the total time hypothesis in verbal 
concept learning 

Whorton, Elbert Benjamin, Jr. 
The development and investigation of some 

extensions to the Ederer-Myers-Mantel 
procedure and test for clustering 

OREGON 
OREGON STATE UNIVERSITY(l3) 

Attia, Farag Abdel-Salam 
On the distribution junction of the integral be­

tween zero-crossings of a stationary 
Gaussian process 



Bakhshi, Vidya Sagar 
Boundary layer transition 

Borah, (Chutia) Bolindra Nath 
Thermo-elastic-elastic transition 

Gamon, Kenneth Oakland 
Th·~ propagation of waves and pulses in the 

presence of conical structures 
Green, Beryl Mansfield 

Characterizations of matrices for certain 
determinantal equalities 

Johnson, Robert Carl 
Equivariant Stiefel- Whitney classes 

Lindstrom, Frederick Thomas 
A mathematical model stimulating mass 

transport of chemicals in saturated porous 
media 

Middleton, William Adams 
Electromagnetic radiation and heat conduction 

fields near coaxial conical structures 
Seethoff, Terrance Lee 

Zero-entropy automorphisms of a compact 
Abelian group 

Wong, James Tong 
On the generalization of the distribution of 

the significant digits under computation 

Depa:rtment _!!_f Statist!~ 
Burnett, Thomas D. 

Estimation of stochastically varying regres­
sion parameters 

Fossum, Robert R. 
Models for statistical dynamic prediction of 

the 500-millibar surface 
Phillips, Charles J. 

Consistent empirical approximation of a 
priori distributions 

UNIVERSITY OF OREGON (13) 

Bernhardt, Roert Lynn III 
Purity and torsion in categories of modules 

Brown, Ronald Paul 
Irreducibility over complete rings 

Clemons, Arthur James 
Natural density algebras 

Cunningham, Joel Luther 
The quotient sheaf of a valuation ring and 

some results on primes 
Dressler, Robert Eugene 

On an extension of asymptotic and natural 
density 

Fossum, Timothy Vaughn 
Centralizer rings of induced linear represen­

tations 
Garner, Lynn Evan 

Category theoretic topics in local prime 
theory 

Hamel, Ray Owen 
Group algebras and exceptional characters 

Johnsonbaugh, Richard Fred 
I. Classical fundamental group and covering 

space theory in the setting of Cartan and 
Chevalley II. Spaces and algebras of vector­
valued differentiable functions 
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Mohler, Lee Knight 
Orders and fixed points in hereditarily un­

incoherent continua 
Pfaffenberger, William Elmer 

Operator algebras and related topics 
Richen, Forrest Allen 

Modular representations in split BN pairs 
Turnidge, Darrell Ray 

Torsion theories and rings of quotients 

PENNSYLVANIA 
CARNEGIE-MELLON UNIVERSITY (10) 

Davis, Paul Lawrence 
Existence, uniqueness, and stability of solu­

tions of a nonlinear functional equation 
Gordon, Robert Fred 

Existence and nonexistence in the large for 
paired quasi-linear wave equations 

Hsiao, George Chia-Chu 
Singular perturbations of boundary value 

problems for a class of nonlinear differen­
tial equations with a small parameter 

Imler, Linnea Darlene 
Extensions of pseudometrics and linear 

space-valued functions 
Kraynek, William Theodore 

Interpolation of sub-linear operators on 
generalized Orlicz and Hardy spaces 

Simons, William Harris 
Disconjugacy criteria for self-adjoint sys­

tems of differential equations 

Department of Computer Science 
Earley, Jay 

An efficient context-free parsing algorithm 
Fikes, Richard 

A heuristic program for solving problems 
stated as nondeterministic procedures 

Wagner, Robert 
Some techniques for alorithm optimization 

with application to matrix arithmetic ex­
pressions 

Waldinger, Richard J. 
Constructing programs automatically using 

theorem proving 

LEHIGH UNIVERSITY ( 11) 

Balakrishnan, Subramanian 
Equilibrium deformations of harmonic mater­

ials 
Braidi, Siham Chukri, (Miss) 

Submanifolds of spheres 
Davitt, Richard Michael 

The automorphism group and structure of 
certain classes of finite p-groups 

Fleming, Daniel John 
Continuous decompositions 

Jessup, Peter Gordon 
Dual spaces and the mixed topology 

Kay, Edwin Joseph 
Characterizations and applications of sequen­

tial norms 



McGivney, Raymond John, Jr. 
Multiplier algebras and sequence spaces 

Shaughnessy, Edward Paul 
Associated t-designs and automorphism 

groups of certain linear codes 
Swetits, John Joseph 

Some results on doubly iterated matrix 
methods of summability 

Taylor, John William 
On certain topological spaces in which se­

quential convergence plays a large role 
Williams, Scott Warner 

The transfinite cardinal covering dimension 

PENNSYLVANIA STATE UNIVERSITY (13) 

Cable, Charles Allen 
On the decomposition of a group ring 

De Leon, Morris Jack 
Pi sot sequences and Pi sot- Vijayaraghavan 

numbers 
Gardner, Merritt Post 

Minimal prime ideals of function spaces 
Gendler, Stephen Ian 

Heeke L-series and some lattice point prob­
lems 

Ho, Grace Ping-Poo 
The integral equation formulations for the 

low Reynolds number hydrodynamics 
Leonard, Philip Andrew 

Irreducible translates of quartics in GF [q,x] 
Marin, Francisco Lisandro 
Convergence in E-completely regular spaces 

McArthur, William George 
The Hewitt realcompactification of a product 

of two spaces 
McNeil, Phillip Eugene 

The structure of certain semigroups with 
two idempotents 

Sillars, Walter Anthony 
Formal properties of certain classes of 

essentially context dependent languages 
Smith, Wilbur Lee 

On infinite product measures and semi­
regular measures 

Department of Computer Science 
Burger, Robert Thorton 

Best approximation of functions with parti­
tioned norms 

Department of Statistics 
Joshi, Sharadchandra Waman 

Certain estimation and structural problems 
for a class of multivariate discrete dis­
tributions 

TEMPLE UNIVERSITY (l) 

Tepper, David 
On the radius of convexity and boundary 

distortion of schlicht- functions 
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UNIVERSITY OF PENNSYLVANIA (11) 

Moore School of Electrical Engineering, Com­
puter Information and Sciences 

Deily, Don 
Computer generated movies 

Lieblein, Edward 
Automata theory 

Litofsky, Barry 
Automatic classification 

McEowen, James Royce 
Personal info storage and retrieval 

Morton, Richard Phillip 
Hierarchy of processes 

Rehert, Allen Frank 
Algorithm for reducing queuing in switching 

Reigle, Earl William 
Parallelism in computing machines 

Simmons, Dick Bedford 
Automatic documentation of programs 

Tebbe, Horst 
Switching theory 

Weinberg, Paul Richard 
Time shared chemical info system 

Wo!fberg, Michael S. 
Graph theory system 

UNIVERSITY OF PITTSBURGH (11) 

Izen, Carole Sloane 
Generalized limits in locally compact o -

compact topological groups 
Long, Celestine James (Rev.) 

Intrinsic functions on semi-simple algebras 
Luke, Stanley David 

On certain generalized Taylor transforms 
Neurendorf, Edward James 

Some properties of transformations of double 
sequences 

Pao, Chia-Ven 
Stability theory of nonlinear operational dif­

ferential equations in Hilbert spaces 
Smerek, Edward James 

The summability of Cauchy products of 
double- series 

Stitzinger, Ernest Lester 
Group properties in Lie algebras 

Wenger, Robert Benjamin 
The fine spectra of the summability opera­

tors cP and T( a) 
Zee, Yun-Cheng 

Analysis of Jacobi sums of various orders 

Systems Management Engineering and Opera­
tions Research 

Delon, Gerald 
Cost methodologies in the pathology labora­

tory 
Weisman, Joel 

Engineering design optimization under con­
ditions of risk 



RHODE ISLAND 

BROWN UNIVERSITY (22) 

Grove, Edward Andrew 
SO(n) actions on differentiable manifolds with 

vanishing first and second integral Pontr­

jagin classes 
Kiley, William Thomas 

Automorphism groups on compact Riemann 

surfaces 
Markoe, Andrew Guy 

New techniques in deformation of complex 

structure 
Rosenberg, Alan Elliot 

On the semisimplicity of the group algebra 

Tannenwald, Ronald M. 

Generic properties of dynamical systems on 

open manifolds 

Division of Applied Mathematics 

Bar Ness, Yeheskel 
On the discrete control problem 

Billotti, Joseph E., S. J. 
Dissipative nonlinear functional differential 

equations 
Bosarge, W. Edwin, Jr. 

Infinite dimensional iterative methods and 

applications 
Cruz, Marianito Angeles 

Existence and stability theorems for a class 

of neutral functional equations 

Curtain, Ruth Frances 
Stochastic differential equations in a Hilbert 

space 
Gonzales, Enrique Alberto Velasco 

Generic properties of polynomial vector 

fields at infinity 
Grossman, Stanley 

Existence and uniqueness of nonlinear Vol­

terra integral and integrodifferential equa­
tions 

Helliwell, William S. 
The asymptotic behavior of the solutions to a 

nonlinear system of integra-differential 

equations occurring in reactor dynamics 

Henry, Daniel Bauman 
Linear functionals of differential equations: 

Adjoints and boundary value problems 

Lewis, James Thomas 
Approximation with convex constraints 

Nusayr, Abdul- Majid 
On stress analysis of an inhomogeneous 

transversely isotropic elastic solid 

Slemrod, Marshall 
An invariance principle for dynamical sys­

tems in Hilbert space with applications to 

the asymptotic stability of equilibria 

Strauss, Charles Michael 

3DPDP--A three-dimensional piping design 

program 
Sweet, Daniel 

Periodic families of systems possessing a 

first integral 
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Wan, San 
Optimality and strong stability of control 

systems 
Yin, Wan-Lee 

Kinematics of viscoelastic flows 

York, Harold Lee 
An approximate method for the solution of 

time-dependent boundary value problems in 

kinetic theory 

SOUTH CAROLINA 
CLEMSON UNIVERSITY (4) 

Bardwell, Donald Milton 
Combinatorial designs and geometric con­

straints 
Bowie, Patrick Carlton 

Development of a Banach algebra for Fourier­

Bessel functions 
Reiter, Harold Braun 

On embedding of topological spaces in a 

product of real number lines 

Sparks, Arthur Godwin 
Intersections of maximal sets and the gen­

eralized convex kernel 

UNIVERSITY OF SOUTH CAROLINA (3) 

Kim, Joong Ho 
A note on complete local rings 

Smith, James Reaves 
Local domains with topologically T-nilpotent 

radical 
Stone, David Ross 

Torsion-free and divisible modules over 

matrix rings 

TENNESSEE 
GEORGE PEABODY COLLEGE FOR TEACHERS 

(3) 

Garnett, Emma Whitlock 

A study of the relationship between the math­

ematical knowledge and the mathematical 

preparation of undergraduate elementary 
education majors 

Johnson, Phillip E. 
A history of Cantorian set theory 

Norris, Fletcher Ragland 
Pupil achievement as a function of an inser­

vice training program on mathematics con­

cepts for sixth grade teachers 

UNIVERSITY OF TENNESSEE (9) 

Baily, John Lay 
A class of decompositions of E 3 which are 

factors of E4 
Bogar, Gary Allan 

Oscillation and distribution of zeros of solu­

tions to nth order linear differential equa­

tions 



Boyd, William Simonton, Jr. 
Repairing embeddings of 3-cells with mono­

tone maps of E 3 

Cowan, Richard Elbert 
Angular and one-sided cluster sets for mero­

morphic functions 
Farley, Reuben William 

Positive Clifford semigroups on the plane 
Kork, John Oliver 

Information and sufficiency in a sequential 
test 

Peterson, Allan Clemens 
Distribution of zeros of solutions of linear 

differential equations of order four 
Smith, James Alan 

Pseudo-ordered functions over a finite field 
satisfying a permutation condition 

Stewart, Gilbert Wright III 
Some topics in numerical analysis 

VANDERBILT UNIVERSITY ( 4) 

Coleman, Norman Pendleton, Jr. 
Projections in continuous function spaces 

Hill, Edward Teber 
Ideals in the modular group ring of a P -group 

Metts, Isaac Spigner, Jr. 
A correcting process for solving differential 

equations numerically by the predictor­
corrector method and an investigation of its 
effects on propagated error 

Wells, Carroll Glenn 
Weak homotopy lifting properties 

TEXAS 
RICE UNIVERSITY (4) 

Belfi, Victor Allen 
Non -tangential homotopy equi va)ances 

Johnson, Raymond Lewis 
A priori estimates and unique continuation 

theorems for second order parabolic equa­
tions 

Morgan, John Willard 
Stable tangential homotopy equivalences 

Shreve, David Carr 
Approximation of translation invariantoper­

ators in Lp 

TEXAS A & M UNIVERSITY ( 11) 

Heatherly, Henry Edward 
Embedding of near-rings 

Kleiner, Alexander 
Matrix methods, unbounded multipliers and 

summability of unbounded series 
Landry, Gordon Joseph 

A restricted Runge-Kutta method 
Lich, Steve Chong Hong 

On certain classes of near-rings 
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Institute of Statistics 
Katiyar, Anand Singh 

Contributions to variance estimation in sam­
ple surveys 

Ruud, Paul G. 
An algorithm for the optimization of response 

surface designs 
Speed, Fred Michael 

A new approach to the analysis of linear 
models 

Department of Industrial Engineering 
Carey, Gary Roland 

An optimal dynamic policy for the design 
and maintenance of flexible pavements 

Geldbach, Arthur Robert 
Polynomial forecasting utilizing exponential 

smoothing on successive coefficient deter­
minations 

Mogg, Jack M. 
Dependent stage attribute acceptance sam­

pling 
Nolen, James H. 

Development of a programming language for 

multistage optimization 

TEXAS CHRISTIAN UNIVERSITY (8) 

Aslan, Farhad 
Some generalizations of metric spaces 

Berzsenyi, George 
Products of monodiffric functions 

Bolen, James Cordell 
A reproducing kernel function and conver­

gence properties for discrete analytic 
function 

Drennan, David Lee 
Value determining sets and basis of kernels 

for a functional Hilbert space 
Harvey, James R. 

Sequence spaces and the basis concept in 

Banach spaces 
Howes, Norman Ray 

Well ordered sequences 
Marrache, Nazem M. 

Certain local properties of topological 
spaces 

Mosher, James Roberts 
Generalized sem irings of quotients 

TEXAS TECHNOLOGICAL COLLEGE (3) 

Amburgey, Jay K. 
A theory for rectangular matrices 

Crossley, Eugene 
Semitopological properties and related topics 

Lambert, Howard 
Topological characterization of an inner 

product space 

UNIVERSITY OF HOUSTON {3) 

Hartfiel, Darald Joe 
On the structure of certain matrix classes 



Martens, Phillip Arthur 

Homology and homotopy of infinite dimen­

sional manifolds 
Proctor, Clarke Wayne 

Metrizability in Moore spaces 

UNIVERSITY OF TEXAS (14) 

Baker, Johnnie W. 

Some uncomplemented subspaces of C( X) of 

the type C( Y). 
Chatfield, John A. 

Existence of product integrals 

Crim, Sterling C. 
The two-dimensional z transform with real 

domain and parameters 

Evans, Noel D. 
Functors in categories of Banach spaces 

Garrett, Bert D. 

Concerning pointwise discontinuous functions 

Huffman, Louie C. 
Generalized functions of two discrete vari­

ables 
Lamb, John F. 

The structure of Hjelmslev space- -a general­

ization of projective space 

Proffitt, Michael H. 

Concerning uncountable collections of mu­

tually exclusive compact continua 

Manougian, M, N. 

On the Perron integral and solutions to partial 

differential equations 
Sawey, Bennett C. 

On a generalization of continuity 

Turlington, Boyce L. 

Numerical calculations of the Laplace trans­

form by the use of Legendre polynomials 

Vargas, Robert W. 
On the 13-topology on C( X) 

Wilks, Charles E. 
The regularity of a product measure using 

regular conditional measure 

Department of Computer Sciences 

Darden, Stephen Charles 

A contextual recognition system for formal 

languages 

UTAH 
UNIVERSITY OF UTAH (6) 

Billis, Mitchell James 
Factor groups and complements in Cartesian 

products 
Cannon, James Welden 

Tame subsets of 2-spheres in E 3 

Edwards, John Roy 
Characterizing Werkfelder of certain classes 

of summability methods 

Lether, Frank Gene 
Cross-product cubature error estimates 
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Mansfield, Lois Edna 
Optimal approximation and error bounds in 

spaces of multivariate functions 

Newman, Stephen Edmond, Jr. 
Harmonic analyris on idempotent semigroups 

VIRGINIA 

UNIVERSITY OF VIRGINIA (10) 

Bouldin, Richard Hindman 

Perturbed eigenvalues 
England, William Tilford 

Spectral theory for systems of Toeplitz and 

singular integral operators 

Kriete, Thomas Latimer III 
Commutants of a class of operators 

Moore, Berrien III 
Outer factorization for vectorial Toeplitz 

operators 
Morrel, Bernard Baldwin, 

Inversion of matrices of operators 

Page, Lavon Barry 
Bounded and compact vectorial Hankel op­

erators 
Wood, James Burnette 

Torsion-free Abelian groups of rank 2 

Department of Applied Mathematics and Com­

puter Science 
Hartberger, Ronald John 

An analytic approach to calculus of varia­

tions and optimal control theory 

Hord, Richard Anderson 
A family of quadrature formulas and re­

lated numerical analysis 

Wulf, William Allan 
A notation for digital systems 

VIRGINIA POLYTECHNIC INSTITUTE ( 13) 

Argentiero, Peter D. 
Euler sets in En 

Ward, Frederick R. 
On free and projective topological groups 

Whitley, W. Thurman 
Homotopy types of a certain subspace of the 

deleted product space 

Department of Statistics 
Beus, Gary Boyd 

Testing hypotheses involving categorical 

data 
Bowen, Jacob Van, Jr. 

Maximum likelihood estimation of parameters 

using grouped data samples 

Cornell, John Andrew 
A response surface approach to the mixture 

problem when the mixture components are 

categorized 
Custer, Stephen Wampler 

Stochastic model for pollution and dissolved 

oxygen in estuaries 



Gibson, Allen Edward 
Some aspects of time-dependent one-dimen­

sional random walks 
Hogan, john Wesley 

Homomorphisms of wn-right cancellations, 
wn-bisimple, andwn 1-bisimple semigroups 

Lemon, Glen Hartin 
Empirical Bayes analysis of some sequen­

tial experiments 
Loadholt, Claude Boyd 

Deterministic models of evolutionary pro­
cesses involving genetic selection due to 
maternal-fetal genotypic interaction 

Rencher, AI vin Clarence 
The empirical Bayes approach to analysis 

of variance and linear regression 
Thomas, Marlin Amos 

A comparison of the classical and inverse 
methods of calibration in regression 

WASHINGTON 
UNIVERSITY OF WASHINGTON (16) 

Cornelius, Eugene F. Jr. 
The quasi-endomorphism algebra of a tor­

sion-free Abelian group 
Coury, john Edward 

Sets of uniqueness and multiplicity on the 
infinite product of compact topological 

groups 
Douglas, Robert James 

Circuits in the d-cube 
Kurshan, Robert Paul 

Injective modules with finitely generated 
essential socle 

Lightman, Denis Roger 
The closed span of the translates of functions 

in L (G) 
Renz, Perer Lewis 

Smooth extensions and extractions in infinite 
dimensional Banllch spaces 

Schultz, Phillip 
Periodic Abelian groups 

Shorack, Roger 
The slippage, selection, and detection prob­

lems 
Topp, William Robert 

On balanced-faithful rings 
Vinsonhaler, Charles Irvin 

On Q'F-3 rings 
Werth, john St.Clair, jr. 

Subgroups of torsion complete Abelian p­
groups 

Williams, George Buchanan 
S-objects and intrinsic classes in Abelian 

categories 
Williams, jerry Blake 

On Yoneda rings 
Zaks, joseph 

On minimal complexes and decompositions of 
En 

Department of Biomathematics 

Anderson, Gary Duane 
A comparison of methods for estimating a 

probability density function 
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Gilbert, Richard Orrie 
A Monte Carlo study of the robustness and 

power of analysis of variance and com­
peting rank tests for Scheffe' s mixed model 

WASHINGTON STATE UNIVERSITY (8) 

Ali, Mir Kursheed 
On integral stability 

Atherton, Charles Russell, jr. 
Lattice ideals and intrinsic lattice topologies 

Hearsey, Bryan Vandiver 
On extending regularity and other topological 

properties to convergence spaces 
Hewer, Gary Arthur 

Topics in stability theory 
Knoshaug, Clayton M. 

Generalized sequences 
Rabung, John R. 

Some local distributions in number theory 

Strand, Allen R. 
Phase plane analysis for finite difference 

equations 
Woo, Norman 

On bases for the set of integers 

WISCONSIN 
UNIVERSITY OF WISCONSIN (26) 

Aschbacher, Michael 
Collineation groups of symmetric block de­

signs 
Boyce, Stephen Scott 

A formulation of Segal's model for quantum 

mechanics in terms of a proposition sys­

tem 
Carasso, Alfred 

An analysis of numerical methods for para­
bolic problems over long times 

Chambers, Graham, Jr. 
p-normally embedded subgroups of finite 

soluble groups 
Chee, Pak-Soong 

Bounded holomorphic functions in several 

complex variables 
Dorr, Fred 

The asymptotic behavior and numerical solu­
tion of singular perturbation problems 

with turning points 
Flytzanis, Elias 

Eigenoperators of ergodic transformations 

Foster, James 
Branching processes involving immigration 

Goldstein, Martin Ivan 
Critical age-dependent branching processes: 

single and multitype 
jensen, Richard 

Cross sectionally connected spheres 
Klatt, Gary 

Pre-self-injective rings and projective 

modules over semiperfect rings 
Leung, David Chilai 

On nilpotent divisible groups 



Malkevitch, Joseph 

Properties of planar graphs with uniform 
·- ·'' •·vertex and face structure 
Roosenraad, Cris 

Inequalities with orthogonal polynomials 
Row, William Harry 

Compact subsets of 3-manifolds definable 
by cubes-with-handles 

Schindler, Susan 
Some transplantation theorems for the gen­

eralized Mehler Transform and related 
asymptotic expansions 

Smith, Kirby 
On Jordan and associative rings 

Smith, Peter 
On the estimation of the Fourier coefficients 

of cusp forms for Heeke groups 
Tall, Franklin David 

Set-theoretic consistency results and topo­
logical theorems concerning the normal 
Moore space conjecture and related prob­
lems 

Vasavada, Mahavirendra 
Closed ideals and linear isometrics of cer­

tain function spaces 
Yang, Chung-Chun 

A generalization of the theorem of the 
Tumusa and Clunie and its application to 
the value distribution of merom orphic func­
tions 

Department of Computer Sciences 
Douglas, Alan J. 

Approximation of functions in relative error 
Shirey, Robert W. 

Implementation and analysis of efficient 
graph planarity testing algorithms 

Su- Yueh- Wei, Stanley 
A distributional theory of meaning 

Timmreck, Eric M. 
Advising by computers: Course advising, 

medical treatment, general advising 
Williams, John H. 

Bounded context parsable grammars 

UNIVERSITY OF WISCONSIN-MILWAUKEE (3) 

Deshpande, Madhukar Ganpatrao 
Right subdirectly irreducible rings 

Dunn, Samuel Lee 
Rings with quasi-Frobenius quotient rings 

McMorris, Fred Raymond 
The maximal quotient semigroup of a semi­

group 

WYOMING 
UNIVERSITY OF WYOMING (l} 

Kreiling, Daryl 
The hereditary property in general radical 

theory 
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CANADA 

McGILL UNIVERSITY (4) 

Ki.m, Hayon 
Topological structures on categories 

Mendelsohn, E. 
Full embeddings and the category of graphs 

with applications to topology and algebra 
Raphael, R. 

Algebraic extensions of .regular rings 
Shuster, Jonathan 

Properties of the inverse Gaussian distribu­

tion 

McMASTER UNIVERSITY (3) 

Gerhard, James Arthur 
The lattice of equational classes of idempo­

tent semigroups 
Graves, William Henson 

Representation theory of partially ordered 
vector spaces 

Park, Young Lim 
Quotient-like extensions of rings of functions 

QUEEN'S UNIVERSITY (3) 

F akhruddin, Syed Mohamed 
Modules over a valuation ring 

Gulliksen, Tor H. 
Homological invariants of local rings 

Marshall, Murray A. 
The ramification filters of Abelian exten­

sions of a local field 

UNIVERSITY OF ALBERTA (4) 

Danyluk, Harry Theodore 
The flow of an incompressible elastic-per­

fectly plastic solid 
Kim, Yong- Woon 

Bitopological function spaces 
Pandya, Guatam Nileshchandra 

On automorphism s of finite simple groups 

Prasad, Jagdish 
Some poised and non-poised problems of 

interpolation 

UNIVERSITY OF BRITISH COLUMBIA (12) 

Allegretto, Walter 
Comparison and oscillation theorems for 

elliptic equations 
Biggs, Richard G. 

Some generalizations of nilpotence in ring 
theory 

Chew, Kim-Peu 
On certain rings of E-valued continuous 

functions 
Headley, Velmer B. 

Oscillation theorems for elliptic differential 
equations 



Heinicke, Allan George 
Some results in the theory of radicals of 

associative rings 
Hillel, Joel S. 

Existence of algebras of symmetry-classes 
of tensors with respect to translation­
invariant pairs 

Kerr, Charles Randall 
Inner equivalence of thick subalgebras 

Lau, Anthony To-Ming 
On topological semigroups with invariant 

means in the convex hull of multiplicative 
means 

MacLean, Douglas W. 
Differentiable engulfing and covering of mani­

folds 
Nielsen, Ole A. 

Maximal Abelian subalgebras of von Neumann 
algebras 

Rennie, Robert R. 
Finite mixtures of distributions with common 

central moments 
Wong, James C. S. 

Topological invariant means on locally com­
pact groups 

/ / 
UNIVERSITE DE MONTREAL {4) 

Arminjon, Paul 
Quelques aspects de la th~orie des equations 

Differentielles operationnelles 
Garancon, Maurice 

Le rang de certaines varietes closes 
Labelle, Gilbert 

Sur certaines classes de fonctions analyti­
ques 

Roy, Roch 
Processus stochastiques sur la sphere 

UNIVERSITY OF OTTAWA {2) 

Cohen, Rina S. {Mrs) 
Cycle rank of transition graphs and the star 

height of regular events 
Wong, Pak-Ken 

Complemented Banach *-algebras 

UNIVERSITY OF TOR ONTO { ll) 

Baxter, John Robert 
A class of ergodic automorphisms 

Chan, Chiu Yeung 
On some nonlinear initial-boundary value 

problems for the heat equation 
Clements, John Carson 

Perturbation methods for nonlinear differen­
tial operators 

Lee, Yoong Sin 
Invariant structures in inference 

Malzan, Jerry 
Real finite linear groups 

Park, Ralph Allen 
On Barner arcs and curves 

Turgeon, Jean Maurice 
On the rank numbers of an arc 
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Department of Computer Science 
Ash, James Howard 

Analysis of multistep methods fu. ~;:'~'"l 

second- order ordinary differential equa­
tions 

Corneil, Derek Gordon 
Graph isomorphism 

Stewart, Neil F. 
The comparison of numerical methods for 

ordinary differential equations 

Department of Industrial Engineering 
Shaw, Gordon Charlton 

Contributions to transportation scheduling 

UNIVERSITY OF W ATERL00{6) 

Department of Applied Analysis and Computer 
Science 

Ehle, Byron Leonard 
On Pade approximations to the exponential 

function and a-stable methods for the 
numerical solution of initial value prob­
lems 

Taylor, Mark Adrian 
Nets and binary systems 

Williams, Hugh Cowie 
A generalization of the Lucas functions 

Department of Combinatorics and Optim lzation 
Robertson, G. Neil 

Graphs minimal under girth, valency and 
connectivity constraints 

Department of Statistics 
Kalbfleisch, John David 

Likelihood methods 
Lawless, Jerald F. 

Quasi-residual balanced incomplete block 
designs 

UNIVERSITY OF WESTERN ONTARIO {4) 

Dunham, Charles Burton 
Chebyshev approximations by families of 

continuous functions 
Mead, Ernest Roy 

On the exact distribution of linear com­
binations of order statistics 

Phillips, Robert John 
Scales of logarithmic summability 

Department of Applied Mathematics 
Zabransky, Friedrich 

Numerical solutions for fluid flow in rec­
tangular cavities 

UNIVERSITY OF WINDSOR {l) 

Srivastava, Sadanand 
Radiation conditions and uniqueness theorems 

for an n dimensional wave equation in an 
infinite domain 



VISITING MATHEMATICIANS 

The list of visiting mathematicians is being expanded this year to include both foreign mathematicians 
visiting in the United States and Canada, and Americans visiting abroad. Note that there are two separate lists. 

FOREIGN MATHEMATICIANS VISITING IN THE UNITED STATES AND CANADA 

Name and Home Country 

Abe, Eiichi (Japan) 

Abraham, Douglas B. (England) 

Akagawa, Yasumasa (Japan) 

Alemany, Ricardo (Argentina) 

Alexits, George D. (Hungary) 

Anh, Nguyen H. (Vietnam) 

Armbrust, Manfred K. (Germany) 

Arscott, F. M. (England) 

Aubert, Karl E. (Norway) 

Baker, Alan (England) 

Balachandran, V. K. (India) 

Balslev, Erik (Denmark) 

Barner, M. (Germany) 

Barth, Wolf (Germany) 

Beck, Istvan (Norway) 

Belousov, V. D. (Russia) 

Bernard, Alain (France) 

Bhattacharyya, Prodipeswar 
(India) 

Bieri, Hanspeter (Switzerland) 

Birch, Bryan (England) 

Bliedtner, Jiirgen E. (Germany) 

Bokobza, Julianne (France) 

Bombieri, Enrico (Italy) 

Borges, Rudolf (Germany) 

Bough on, Pierre (France) 

Bruehlmann, Heinz (Switzerland) 

Brunei, Antoine (France) 

Burghelea, Dan (Rumania) 

Burns, Robert Geoffrey 
(Australia) 

Cadogan, Charles C. (Jamaica) 

Calderon, Calixto (Argentina) 

Cartwright, Mary (Great Britain) 

Christiansen, Peter (Denmark) 

Chuaqui, Rolando B. (Chile) 

Collins, Michael J. (England) 

Host Institution 

Indiana University 

Massachusetts Institute of 
Technology 

Institufe for Advanced Study 

Rockefeller University 

University of Alberta 

Institute for Advanced Study 

University of Houston 

University of Calgary 

Tufts University 

University of Michigan 

Institute for Advanced Study 

SUNY at Buffalo 

University of Toronto 

Massachusetts Institute of 
Technology 

University of Illinois 

University of Waterloo 

University of Kentucky 

University of Minnesota 

Lehigh University 

University of Michigan 

Yale University 

Purdue University 

Columbia University 

New Mexico State 
University 

University of Kentucky 

University of Minnesota 

University of Minnesota 

Institute for Advanced Study 

McGill University 

University of Waterloo 

University of Minnesota 

Claremont Graduate School 

New York University, 
University Heights 

Institute for Advanced 
Study 

University of Illinois, 
Chicago Circle 
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Field of Special Interest 

Algebra 

Physics 

Algebraic Number Theory 

Biomathematics 

Approximation Theory 

Group Representation Theory 

Algebra and Logic 

Differential Equations 

Harmonic Analysis 

Number Theory 

Topology and Algebra 

Applied Mathematics, Analysis, 

Period of Visit 

9/68-6/70 

9/69-6!7'0 

10/69-4/70 

7/68-1/70 

9/69-1/70 

10/69-4/70 

9/69-5/70 

9/69-4/70 

9/69-9/70 

8/69-10/69 

10/69-4/70 

Differential Operators 9/69-6/70 

Geometry 9/69-12/69 

Complex Analysis 9/69-6/70 

Commutative Algebra 9/69-6/70 

Universal Algebras 9/69-6/70 

Banach Algebras, Complex 6/69-8/69 
Analysis 

Complex Variables 9/69-6/70 

Analysis 9/69-6/70 

Number Theory 3/70-4/70 

Analysis 9/69-6/70 

Partial Differential Equations 9/68-6/70 

Mathematics 9/69-7/70 

Mathematical Statistics 9/69-5/70 

Algebra 9/69-12/69 

Differential Geometry 9/69-6/70 

Ergodic Theory 9/69-6/70 

Differential Topology 10/69-4/70 

Group Theory 7/69-7/70 

Graph Theory 9/69-9/70 

Real Variables 9/69-6/70 

Complex Analysis and 9/69-3/70 
Differential Equations 

Electromagnetic and Elastic 9/69-6/70 
Wave Propagation 

Logic and Foundations 10/69-4/70 

Group Theory 9/69-6/70 



Name of Home Country 

Copas, John (England) 

Davies, Edward B. (England) 

Davis, Arthur w. (Australia) 

Deleanu, Aristide (Rumania) 

Doi, Koji (Japan) 

Dolezal, Vaclav (Czechoslovakia) 

Dou, Alberto, S. J. (Spain) 

Dupont, J. L. (England) 

Dvoretzky, Aryeh (Israel) 

Ehrenfeucht, Andrzej (Poland) 

Eichler, M. (Switzer land) 

Elliott, Peter (England) 

Ellison, William J. (England) 

Endler, Otto (Germany) 

Erie, Dieter H. (Germany) 

Fairbairn, W. M. (England) 

Faj tlowicz, Siemion ( Poland) 

Ferus, Dirk (Germany) 

Fiedler, Miroslav 
(Czechoslovakia) 

Foias, Ciprian (Rumania) 

Follmer, Hans D. (Germany) 

Forte B. (Italy) 

Frolik, Zdenek (Czechoslovakia) 

Fukushima, Masatoshi (Japan) 

Furstenberg, Harry (Israel) 

Gagliardo, Emilio (Italy) 

Garcia-Diez, Jose (Spain) 

Garling, Djh (England) 

Host Institution 

SUNY at Buffalo 

Massachusetts Institute of 
Technology 

University of North 
Carolina 

Syracuse University 

Institute for Advance Study 

SUNY at Stony Brook 

University of Notre Dame 

Institute for Advanced Study 

Columbia University 

University of Southern 
California 

University of Maryland 

University of Colorado 

University of Michigan 

University of Rochester 

Institute for Advanced Study 

University of Waterloo 

SUNY at Buffalo 

Massachusetts Institute of 
Technology 

Auburn University 

Indiana University 

Massachusetts Institute of 
Technology 

University of Waterloo 

SUNY at Buffalo 

University of Illinois 

Yale University 

Oregon State University 

Wichita State University 

Lehigh University 

Field of Special Interest 

Biometry and Time Series 

Functional Analysis 

Statistics 

Algebraic Topology 

Number Theory 

Systems Theory 

Partial Differential Equations 
and Applied Mathematics 

Topology 

Probability and Functional 
Analysis 

Computer Science 

Number Theory 

Number Theory 

Number Theory 

Commutative Algebra 

Algebraic and Differential 
Topology 

Mathematical Physics 

Algebra 

Differential Geometry 

Matrix Theory and Linear 
Algebra 

Functional Analysis 

Probability Theory 

Probability and Information 
Theory 

Topology 

Probability 

Analysis 

Theory of Automata and 
Artificial Intelligence 

Analysis 

Analysis 

Godement, Roger (France) Institute for Advanced Study Automorphic Functions 

Gopalakrishna, Avanche V. (India) Wartburg College Fluid Mechanics 

Grimeisen, Gerhard F. (Germany) 

Grossman, A. (France) 

Grunbaum, Francisco A. 
(Argentina) 

Grunenfelder, Luzius 
(Switzer land) 

Guntzer, U. (Germany) 

Gupta, Hansraj (India) 

Gupta, R. C. (Ihdia) 

Hackenbroch, Wolfgang (Germany) 

Hadeler, Karl P. (Germany) 

Hajek, Jaroslav (Czechoslovakia) 

Halford, W. D. (New Zealand) 

Hannan, Edward J. (Australia) 

University of Colorado 

University of Toronto 

Rockefeller University 

University of Washington 

University of Maryland 

University of Alberta 

Topology 

Mathematical Physics 

Probability Theory and 
Analysis 

Algebra, Analysis and 
Theoretical Physics 

p-Adic Analysis 

Number Theory 

Washington State University Fluid Mechanics 

University of Washington 

University of Minnesota 

Florida State University 

University of Toronto 

Yale University 
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Measure Theory 

Numerical Analysis 

Nonparametric Statistics 

Relativity 

Statistics 

Period of Visit 

9/69-6/70 

9/69-6/70 

8/69-8/70 

9/69-6/70 

10/69-4/70 

9/69-9/70 

2/69-2/70 

10/69-4/70 

7/69-9/69 

9/68-6/70 

1/70-6/70 

9/69-6/70 

8/69-7/70 

9/69-2/70 

10/69-4/70 

9/69-6/70 

9/69-6/70 

9/69-6/70 

9/69-6/70 

2/70-6/70 

9/69-6/70 

9/69-6/70 

9/69-6/70 

9/69-6/70 

9/69-10/69 

9/69-6/70 

9/69-6/70 

9/69-6/70 

10/69-4/70 

9/69-6/70 

9/69-6/70 

9/69-12/69 

7/66-6/70 

9/69-6/70 

1/70-6/70 

9/69-1/70 

9/68-9/70 

9/69-6/70 

9/69-3/70 

8/69-6/70 

9/69-6/70 

1/70-6/70 



Name of Home Country Host Institution Field of Sl!ecial Interest Period of Visit 

Hanner, Olof(Sweden) Western Washington State Convexity 9/69-8/70 
College 

Harada, Koichiro (Japan) Institute for Advanced Group Theory 10/69-4/70 
Study 

Hasse, Helmut (Germany) SUNY at Buffalo Algebra, Number Theory 1/70-6/70 

Hawkes, John (England) University of Michigan Probability 8/69-7/70 

Hedrlin, Z. (Czechoslovakia) Tulane University 1/70-5/70 

Heilmann, Ole Jan (Denmark) Massachusetts Institute of Applied Mathematics 8/69-1/70 
Technology 

Hangartner, Otto (Switzerland) Indiana University Statistics 9/69-6/70 

Hering, Franz (Germany) University of Washington 8/69-8/70 

Herve, M. (France) University of Maryland Several Complex Variables 1/70-6/70 

Holsztynski, Wlodek (Poland) University of Michigan Topology 8/69-7/70 

Horowitz, Shlomo (Israel) University of Minnesota Probability 9/69-6/70 

Hotzel, Eckhart (Germany) McMaster University Semigroups 1/69-8/70 

Ito, Seizo (Japan) University of Wisconsin Differential Equations 9/69-8/70 

Ivkovic, Zoran (Yugoslavia) University of Missouri- Probability Theory 9/69-8/70 
Rolla 

Iwano, Masahiro (Japan) Differential Equations 8/69-8/70 

Jacobs, Konrad (Germany) Ohio State University Probability 9/69-5/70 

James, loan M. (gngland) University of Virginia Topology 4/70 

Jauch, J. M. (Switzerland) University of Colorado Mathematical Physics 9/69-10/69 

Jawa, M. S. (India) University of Missouri- Continuum Mechanics 1/69-8/70 
Rolla 

Jech, Thomas (Czechoslovakia) SUt-.'Y at Buffalo Logic 9/69-6/70 

Jorgens, Konrad (Germany) University of Colorado Mathematical Physics 2/70-3/70 

Kaiser, Klaus (Germany) University of Houston Algebra 9/69-5/70 

Kalton, Nigel J. (England) Lehigh University Analysis 9/69-6/70 

Kapur, J. N. (India) Carnegie- Mellon University Applied Mathematics 9/69-6/70 

Kato, Mitsuyoshi (Japan) Institute for Advanced Topology 10/69-4/70 
Study 

Klingelhofer Klaus (Germany) University of Minnesota Partial Differential Equations 9/69-6/70 

Kondo, Takeshi (Japan) Institute for Advanced Finite Groups 10/69-4/70 
Study 

Koizumi, Shoji (Japan) SUNY at Buffalo Algebraic Geometry 9/69-6/70 

Kotzig, A. (Czekoslovakia) University of Calgary Graph Theory and Statistics 8/69-8/70 

Koutnik, Vaclav (Czekoslovakia) Kent State University Topology 9/69-6/70 

Kreiss, Heinz-otto (Sweden) California Institute of Numerical Analysis 1/70-6/70 
Technology 

Kuiper, Nicolaas H. (Netherlands) Institute for Advanced Topology 10/69-4/70 
Study 

Kussmaul, Rainer (Germany) University of Michigan Numerical Analysis 8/69-7/70 

Lal, Nand (India) Louisiana State University, Functional Analysis 9/69-5/70 
Baton Rouge 

Lalitha, Ramanathan (India) McNeese State College Analysis 9/69-9/71 

Lamont, Patrick John (Scotland) Saint Mary's College Number Theory 9/69-6/70 

Lazar, Aldo J. (Israel) Louisiana State University, Analysis 9/69-5/70 
Baton Rouge 

Lee, Ronnie (China) Institute for Advanced Differential Topology 10/69-4/70 
Study 

Leslie, Joshua A. (Nigeria) Institute for Advanced Algebraic Topology 10/69-4/70 
Study 

Leutwiler, Heinz (Switzerland) University of Washington Potential Theory and 9/69-6/70 
Subharmonic Functions 
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Name and Home Countr:!:': Host Institution Field of SJ:!!!cial Interest Period of Visit 

Lewis, John T. (England) Institute for Advanced Analysis 10/69-4/70 
Study 

Lin, Sue-Chin (China) Institute for Advanced Perturbation Theory 10/69-4/70 
Study 

Lin, Ta-Feng (China) Rockefeller University Probability Theory 7/68-6/70 

Liron, Nadev (Israel) New York University, Numerical Analysis 9/69-8/70 
University Heights 

Lorenz, Dan Hans (Israel) University of Virginia Partial Differential Equations 9/69-6/70 
and Generalized Functions 

Lotz, Heinrich P. (Germany) University of illinois Functional Analysis 9/69-8/70 

Lusztig, Gheorghe (Rumania) Institute for Advanced Algebraic and Differential 
Study Topology 10/69-4/70 

Maass, H. (Germany) University of Maryland Automorphic Forms 9/69-6/70 

Macbeath, M. (United Kingdom) University of Toronto Geometry of Numbers 9/69-11/69 

Malviya, Banshi Dhar (India) McMaster University Summability and Functional 1/69-8/70 
Analysis 

Mangeron, Demetre (Rumania) University of Alberta Partial and Integra- Partial 10/69-9/70 
Differential Equations 

Martin-LOf, Anders (Sweden) Rockefeller University Probability 9/69-6/70 

Masuda, Kyuya (Japan) Stanford University Partial Differential 10/69-8/70 
Equations 

Maumary, Serge (Switzerland) Institute for Advanced Algebraic and Differential 10/69-4/70 
Study Topology 

McCartan, Sean D. (North Ireland) Northern Illinois Theory of Semigroups 9/69-6/70 
University 

McCrudden, Michael (England) University of Washington Topological Groups 9/69-6/70 

Me Kay, John (Great Britain) California Institute of Group Theory 9/69-9/70 
Technology 

Melchoir, H. (Germany) University of Waterloo Geometric Algebra 9/69-12/69 

Michael, Ian McRae (Scotland) McMaster University Differential Equations 9/69-8/70 

Milne- Thomson, L. M. University of Calgary Applied Mathematics 1/70-6/70 
(Australia) 

Mishra, R. S. (India) University of Waterloo Relativity, Differential 9/69-12/69 
Geometry, Fluid Mechanics 

Miyake, Toshitsune (Japan) Institute for Advanced Number Theory 10/69-4/70 
Study 

Mogi, I. (Japan) University of Saskatchewan, Differential Geometry 9/69-5/70 
Regina 

Munkholm, H. J. (Denmark) University of Illinois, Algebraic Topology 9/69-6/70 
Chicago Circle 

Myhill, John (England) University of Michigan Logic 9/69-5/70 

Naganuma, Hidehisa (Japan) Institute for Advanced Number Theory 10/69-4/70 
Study 

Naimark, M.A. (Russia) Indiana University Functional Analysis 2/70-6/70 

Natarajan, Subrahmanya (India) Florida State University Probability Theory 6/69-6/70 

Necas, Jindrich (Czechoslovakia) University of Illinois, Partial Differential Equations 9/69-6/70 
Chicago Circle 

Neukirch, Jurgen (Germany) Massachusetts Institute of Algebraic Number Theory 9/69-6/70 
Technology 

Neumann, B. H. (Australia) Vanderbilt University Algebra 9/69-1/70 

Neumann, Mrs. Hanna (Australia) Vanderbilt University Algebra 9/69-1/70 

Neumann, Peter M. (England) Vanderbilt University Group Theory 7/69-1/70 

Newman, M. H. A. (England) University of Illinois Topology 9/69-1/70 

Novak, J. (Czechoslovakia) University of California, General Topology 1/70-3/70 
Riverside 

Okuyama, Akihiro (Japan) University of Pittsburgh Topology 8/69-7/70 
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Name and Home Country 

Oosterhoff, Jacobus 
{The Netherlands) 

Ostrowski, Alexander M. 
(Switzer land) 

Petrovanu, Dan (Rumania) 

Pilz, Giinter (Austria) 

Pittie, Harsh V. (India) 

Porta, Horacio (Argentina) 

Procesi Claudio (Italy) 

Prolla, Joao Bosco (Brazil) 

Radcliffe, John (England) 

Radja~i, H. (Iran) 

Rado, F. (Rumania) 

Raghavan, T. E. S. (India) 

Ramachandran, B. (India) 

Rao, J. S. (India) 

Rees, Elmer G. (England) 

Reimann, Hans M. (Finland) 

Remmert, R. (Germany) 

Rhodes, Frank (England) 

Richter, Michael (Germany) 

Robertson, Alex P. (England) 

Robinson, John (Australia) 

Roggenkamp, Klaus W. (Germany) 

Roquette, Peter (Germany) 

Rosenfeld, Moshe· (Israel) 

Row, D. (Australia) 

Roy, Amit (India) 

Ruedy, Reto A. (Switzerland) 

Sabbagh, Gabriel A. (France) 

Saito, Tosiya (Japan) 

Sasakura, Nobuo (Japan) 

Scharlau, Winfried (Germany) 

Schiffmann, Gerard (France) 

Schinzel, Andre (Poland) 

Schumacher, Dietmar (Germany) 

Schwarz, Hubert F. (Germany) 

Scott, Alastair J. (England) 

Sedlacek, J. ( Czeckoslovakia) 

Segal, Graeme B. (England) 

Seymour, Robert M. (England) 

Host Institution 

University of Oregon 

SUNY at Buffalo 

University of Michigan 

University of Arizona 

Institute for Advanced 
Study 

University of Illinois 

Columbia University 

University of Rochester 

SUNY at Buffalo 

University of Toronto 

University of Waterloo 

University of Illinois, 
Chicago Circle 

Catholic University 

Indiana University 

Institute for Advanced 
Study 

University of Michigan 

University of Maryland 

Wesleyan University 

University of Texas 

Swarthmore College 

University of Connecticut 

McGill University 

University of Michigan 

Louisiana State University, 
Baton Rouge 

University of Toronto 

Columbia University 

Columbia University 

Yale University 

University of Minnesota 

Institute for Advanced 
Study 

Institute for Advanced 
Study 

Institute for Advanced 
Study 

University of Michigan 

McMaster University 

California State College 
at Los Angeles 

University of North 
Carolina 

University of Calgary 

Institute for Advanced 
Study 

Institute for Advanced 
Study 
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Field of Special Interest Period of Visit 

Mathematical Statistics 7/69-6/70 

Numerical Analysis, Algebra 10/69-12/69 

Analysis 9/69-5/70 

Algebra 10/69-6/70 

Topology and Algebra 10/69-4/70 

Functional Analysis 9/69-8/70 

Algebra 9/69-7/70 

Approximation Theory, 9/69-6/70 
(Functional Analysis) 

Stochastic Processes, Algebra 9/69-6/70 

Functional Analysis 

Functional Equations, 
Geometry 

Statistics 

Probability 

Statistics 

Algebraic Topology 

Complex Variables 

Analytic Spaces, p-Adic 
Analysis 

Topological Dynamics 

Logic & Foundations 

Functional Analysis 

Mathematical Statistics 

Algebra 

Number Theory 

Combinatorial Analysis 

Geometry 

Mathematics 

Classical Complex Analysis 

Logic 

Ordinary Differential Equations 

Moduli Theory of Algebraic 
Variations 

Algebra 

Semi-Simple Groups 

Number Theory 

Algebra and Topology 

Foundations 

Statistics 

Graph Theory 

Algebraic Topology 

Algebraic Topology 

9/69-4/70 

9/69-9/70 

9/69-6/70 

9/69-6/70 

9/69-6/70 

10/69-4/70 

8/69-7/70 

9/69-6/70 

7/69-7/70 

9/69-5/70 

1/70-6/70 

9/69-9/70 

9/69-4/70 

2/70-4/70 

9/69-5/70 

9/69-5/70 

9/69-7/70 

9/69-7/70 

9/69-6/70 

9/69-12/69 

10/69-4/70 

10/69-4/70 

10/69-4/70 

1/70-4/70 

9/69-8/70 

9/69-9/70 

9/69-8/70 

6/69-6/70 

10/69-4/70 

10/69-4/70 



Name and Home Countr:~:: 

Soedigdomarto, Moedomo 
(Indonesia) 

Stepanek, V. ( Czekoslovakia) 

Stewart, William Brian (Scotland) 

Steutel, Fred w. (Netherlands) 

Stohr, Karl Otto (Germany) 

Storrer, Hans Heinrich 
(Switzerland) 

Street, .Ross Howard (Australia) 

Sugiura, Mitsuo (Japan) 

Swetharanyam, Sundaram (India) 

Sz. -Nagy, Bela (Hungary) 

Taylor, P. J. (England) 

Teng, Tsing-houa (China) 

Thoni, Werner (Switzerland) 

Thedy, P. Armin (Denmark) 

Trautmann, E. Gunther (Germany) 

Traverso, Carlo (Italy) 

Tweed, John (Scotland) 

Tzafriri, Lior (Israel) 

Ullom, Stephen V. (England) 

Unterberger, Andr6 (France) 

van Dijk, Gerrit (Netherlands) 

Vesentini, Edoardo (Italy) 

Vorel, Zdenek (Czekoslovakia) 

Welsh, D. J. A. (England) 

Wik, Ingemar (Sweden) 

Wilkinson, James H. (England) 

Wils, Willibrordus I. M. 
(The Netherlands) 

Wohlfahrt, K. (Germany) 

Zajtz, A. (Poland) 

Zama, Nobuo (Japan) 

Zizler, Vaclav (Czechoslovakia) 

Ahern, Patrick ( U. S. A. ) 

Allendoerfer, Car I B. ( U. S. A. ) 

Andrews, Fred C. (U.S. A.) 

Antman, Stuart (U.S. A.) 

Arnold, B. H. ( U. S. A. ) 

Askey, Richard A. (U.S. A.) 

Bebernes, Jerrold w. (U.S. A.) 

Boswell, Rupert Dean ( U. s. A. ) 

Host Institution Field of Sl!!!cial Interest Period of Visit 

University of Illinois Functional Analysis 9/69-6/70 

University of Calgary Statistics 9/69-9/70 

University of Illinois Group Theory 9/69-6/70 

University of Texas Probability & Statistics 9/69-5/70 

McGill University Algebra and Number Theory 9/69-4/70 

Cornell University Algebra 7/69-9/70 

Tulane University Category Theory 9/69-5/70 

New Mexico State Lie Groups & Lie Algebra 9/69-8/70 
University 

McNeese State College Computer Science 9/69-9/70 

Indiana University Functional Analysis 2/70-6/70 

University of Calgary Computing Science 7/69-7/70 

University of Notre Dame 3/70-5/70 

Cornell University Topology 4/69-3/70 

Yale University Algebra 9/69-6/70 

University of Notre Dame Several Complex Variables 9/69-2/70 

Columbia University Mathematics 9/69-7/70 

North Carolina State Elasticity and Transform 9/69-6/70 
University Theory 

University of Washington Functional Analysis 6/69-9/70 

Institute for Advanced Study Algebraic Number Theory 9/69-6/70 

Purdue University Partial Differential Equations 9/68-6/70 

Institute for Advanced Harmonic Analysis on Lie 10/69-4/70 
Study Groups 

University of Maryland Analytic Spaces 9/69-1/70 

University of Southern Ordinary Differential Equations,9/69-6/70 
California Control Theory 

University of Waterloo Graph Theory 

University of Washington Fourier Analysis 

Stanford University Numerical Analysis 

Massachusetts Institute of C*-Algebras 
Technology 

University of Illinois Discontinuous Groups 

University of Waterloo Geometric Objects, Functional 
Equations, Linear Algebra 

University of Illinois Automata Theory 

University of Washington Linear and Nonlinear 
Functional Analysis 

AMERICANS VISITING ABROAD 

University of Nice, France 

University of Liverpool, 
England 

University of Tampere, 
Finland 

Analysis 

Differential Geometry and 
Topology 

Mathematical Statistics 

Oxford University, England Applied Mathematics 

National Taiwan Norman 
University 

Mathematische Centrum, 
The Nether lands 

General Topology 

Analysis 

Universit! Degli Studi Ordinary Differential 
Istituto Matematico "Ulisse Equations 
Dini", Italy 

University of Warwick, 
England 

9~0 

Homological Algebra 

9/69-12/69 

9/69-6/70 

9/69-1/70 

9/69-6/70 

9/69-6/70 

9/69-6/70 

8/69-8/70 

9/69-6/70 

9/69-8/70 

3/70-6/70 

9/69-7/70 

9/69-6/70 

9/69-6/70 

6/69-8/70 

9/69-6/70 

6/69-6/70 



Name and Home Country 

Brualdi, Richard A. (U.S. A.) 

Burkholder, Donald L. (U.S.A.) 

Cavior, Stephan R. (U.S. A.) 

Cohen, Paul J. (U.S. A.) 

Dicker, Daniel (U.S. A.) 

Gould, S. H. (U.S. A.) 

Grizzle, James E. (U.S. A.) 

Halberg, Charles J.A., Jr. 
(U.S.A.) 

Harrison, Michael A. (U.S. A.) 

Hawkins, ThomasW. (U.S.A.) 

Herriot, John George (U.S. A.) 

Hewitt, Edwin (U.S. A.) 

Khabbaz, Samir A. (U.S. A.) 

Knill, Ronald J. (U.S. A.) 

Kolchin, Ellis (U.S. A.) 

Kundert, Esayas G. (U.S. A.) 

Lewin, Jacques (U.S.A.) 

Lewin, Tekla (U.S. A.) 

Lukacs, Eugene (U.S. A.) 

Marcus, Marvin (U.S. A.) 

Martin, N. F. G. (U.S. A.) 

McGregor, J.R. (Canada) 

McShane, E.J. (U.S.A.) 

Meir, A. (Canada) 

Mine, Henryk (U.S. A.) 

Nassar, Raja F. (U.S.A.) 

Nirenberg, Ricardo (U.S.A.) 

Thelps, Robert R. (U.S. A. ) 

Rygg, Paul (U.S. A.) 

Segal, Jack (U.S. A.) 

Shorack, Galen (U.S. A.) 

Host Institution 

The University, Sheffield, 
England 

University of London, 
England 

Israel Institute of 
Technology 

Imperial College, London 

Imperial College, London 

University of Moscow, 
Russia 

World Health Organization, 
Geneva, Switzerland 

University of Goteborg, 
Sweden 

Hebrew University in 
Jerusalem 

Eidg. Technische 
Hochschule, Zurich, 
Switzer land 

Mathematisches Institut der 
Technischen Hochschule, 
Munich, Germany 

Steklov Institute, Moscow, 
(Russia) 

University of Liverpool, 
England 

Field of Special Interest 

Algebra & Combinatorics 

Statistics 

Number Theory 

Harmonic Analysis, Partial 
Differential Equations, Logic 

Continuum Mechanics 

Biostatistics 

Functional Analysis 

Computer Science 

History of Group Represen­
tation Theory 

Harmonic Analysis on Groups, 
Measure Theory, Functional 
Analysis 

Topology 

University of Paris, France Topology 

Tata Institute, Bombay, Differential Algebra 
India 

Kyoto University, Japan 

University of Pisa, Italy Algebraic Geometry 

Australian National Univer- Group Theory 
sity: Queen Mary College, 
London 

Australian National Univer- Group Theory 
sity1 Queen Mary College, 
London 

Institute of Technology, 
Vienna, Austria 

University of Islamabad, 
Pakistan 

University of Copenhagen, 
Denmark 

Imperial College, London 

University of Kyoto, Japan 

The Hebrew University, 
Jerusalem 

Technion, Haifa, Israel 

University of Hamburg and 
University of GOttingen 

University of Pisa, Italy 

University of Paris, 
France 

University of Goteborg, 
Sweden 

University of Zagreb, 
Yugoslavia 

Math. Research Center, 
Amsterdam, Netherlands 
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Probability Theory 

Algebra 

Probability 

Statistical Inference and 
Applications 

Analysis 

Classical Analysis 
(Summability) 

Matrix Theory 

Statistical Genetics 

Analysis 

Convexity, Extreme Point 
Problems, Abstract Best­
Approximation 

Algebra 

Topology 

Math Statistics (Distribution 
free statistics) 

Period of Visit 

6/69-7/70 

9/69-8/70 

9/69-1/70 

10/69-8/70 

9/69-9/70 

10/69-6/70 

9/69-8/70 

7/69-6/70 

1/70-4/70 

9/69-7/70 

9/69-6/70 

9/69-3/70 

9/69-6/70 

9/69-6/70 

2/70-3/70 

4/70-5/70 

7/69-12/69 

9/69-12/69 
12/69-6/70 

9/69-12/69 
12/69-6/70 

2/70-6/70 

3/70-6/70 

7/69-7/70 

7/69-6/70 

7/69-1/70 

9/69-8/70 

10/69-4/70 

6/69-9/70 

9/69-8/70 

9/69-6/70 

9/69-6/70 

9/69-6/70 

9/69-6/70 



Name and Home Country 

Smyth, Brian (U.S. A.) 

Tait, R. J. (Canada) 

Wainger, Stephen (U.S.A.) 

Was ow, Wolfgang (U.S. A. ) 

Whyburn, Clifton (U.S. A.) 

Witz, Klaus G. (U.S. A.) 

Host Institution 

University of Durham, 
England 

University of Warwick, 
England 

University of Paris, 
France 

Federal Polytechnical 
Institute, Zurich, 
Switzer land 

University of Mainz, 
Germany 

University of Geneva, 
Switzerland 

Field of Special Interest 

Differential Geometry 

Applied Mathematics 

Analysis 

Differential Equations 

Number Theory 

Hilbert Spaces 

Period of Visit 

9/69-6/70 

8/69-7/70 

8/69-8/70 

9/69-1/70 

9/69-5/70 

9/69-1/70 

Yood, Bertram (U.S. A.) University of Edinburgh, 
Scotland 

Mathematical Analysis 9/69-7/70 

NEWS ITEMS AND ANNOUNCEMENTS 

NATIONAL BUREAU OF STANDARDS 

POSTDOCTORAL RESEARCH ASSOCIATESHIPS 

Postdoctoral Research Associate­
ships tor 1969-1970 have been awarded to 
18 young men and women enabling them to 
further their studies at the National Bu­
reau of Standards ( U. S. Department of 
Commerce). The awarding of these re­
search associateships is part of the post­
doctoral programs sponsored each year 

by the National Research Council, the 
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National Academy of Sciences, the National 
Academy of Engineering, and the National 

Bureau of Standards. Among the recipients 
is Dr. Russell L. Merris of the University 
of California. Dr. Merris will continue 
work initiated in his doctoral thesis on the 

investigation of the coefficients of the 
matrix polynomial K( A t B). 



ANNUAL SALARY SURVEY 

This year's Annual Salary Survey is 
based on returns from 4 78 departments in 
mathematics and the mathematical sci­
ences, covering 7,307 academic positions 
held in 1968-19 69 and 7, 797 positions held 
in 1969-1970. 

Institutions are divided into four 
groups according to the highest degree 
offered in mathematics. 

(1) Ph.D. Granting institutions 
(2) Institutions granting a master's de­

gree in mathematics as its highest 
degree. 

(3) Institutions granting a bachelor's 
degree in mathematics as its highest 
degree. 

( 4) Junior colleges and other institutions 
offering courses but not degrees in 
mathematics. 

The Ph.D. granting universities 
have been subdivided into four groups. 
Groups I and II include the universities 
with leading mathematics departments ac­
cording to the findings of a survey made 
by the American Council of Education in 
1964* in which departments were rated 
according to the quality of their graduate 
faculty. Group I is composed of institu­
tions that were considered" Distinguished" 
and "Strong"; Group II are those considered 
"Good" and "Adequate Plus." Groups III 
and IV consist of all of the remaining 
Ph.D. granting institutions; Group III in­
cluding those universities that have 
granted three or more doctorates during 

the last three years; and Group IV consist· 
ing of institutions that have granted two 
or less doctorates during the last three 
years. The number of doctorates granted 
by universities was determined from the 
lists published in these cNotiaiJ. 

All Canadian universities maintain­
ing Ph.D. granting programs are included 
in Groups III and IV. 

Each institution submitted a mini­
mum, median, and maximum salary figure 
for each of four academic ranks, both for 
staff members with master's degrees and 
for those with doctorates, creating 48 
categories of salary figures. In some in­
stances relatively few universities or col­
leges reported, and in as much as there 
were no significant figures available, 
salaries could not be listed. 

In the following two pages the data 
in the parentheses gives the range of the 
middle 50o/o of salaries reported. The 
figures outside the parentheses represent 
the minimum and maximum salary listed 
by any reporting institution. Salaries are 
given in "hundreds of dollars." 

All salaries refer to an academic 
year of 9 or 10 months. Grants and con­
tracts are included but sabbatical pay­
ments and other part-time salaries are 
not. 

This survey is the thirteenth in an 
annual series begun in 19 57 by the Society's 
Committee on the Economic Status of 
Teachers. 

*The findings were published in a book by Allan Cartter entitled "An Assessment of 
Quality in Graduate Education." The information on mathematics was reprinted by the 

Society and can be found on pages 978-980 of the December 1966 issue of these cNoticeiJ • 
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PERSONAL ITEMS 

Professor J. F. ADAMS of the Uni- to an associate professorship at the Uni-
versity of Manchester, England .. has been 
appointed a Lowndean Professor at the 
University of Cambridge, England. 

1st Lieutenant J. T. ARNOLD of the 
United States Army has been appointed to 
an assistant professorship at Virginia Poly­
technic Institute. 

Dr. DONALD BALLOU of the Univer­
sity of Michigan has been appointed a re­
search associate at Brown University. 

Professor HERBERT S. BEAR of New 
Mexico State University has been appointed 
to a professorship at the University of 
Hawaii. 

Dr. RICHARD BOURGIN of the Univer­
sity of Washington has been appointed to 
an assistant professorship at the State Uni­
versity of New York at Buffalo. 

Mr. CHARLES H. BRASE of the Uni­
versity of Colorado has been appointed to 
an assistant professorship at the Univer­
sity of Hawaii. 

Dr. GEORGE BRIDGMAN of the Uni­
versity of Minnesota has been appointed to 
an assistant professorship at Wartburg 
College. 

Mr. JAMES W. CANNON of the Uni­
versity of Utah has been appointed a 
Visiting Post-Doctoral Fellow at the Uni­
versity of Wisconsin. 

Dr. E. WILLIAM CHAPIN of Prince­
ton University has been appointed to an 
assistant professorship at the University 
of Notre Dame. 

Professor SHING-SHEN CHERN of the 
University of California, Berkeley, has 
been presented the honorary degree of 
Doctor of Science by the University of 
Chicago. 

Dr. KIM-PEU CHEW of the University 
of British Columbia has been appointed to 
a visiting assistant professorship at the 
State University of New York at Buffalo. 

Mr. DAVID COHOON of Purdue Uni­
versity has been appointed a Visiting Post­
Doctoral Fellow at the University of Wis­
consin. 

Professor ROBERT R. COLEY of the 
University of Kansas has been appointed 
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versity of Hawaii. 
Professor BRIAN COLE of the Uni­

versity of California, Los Angeles, has 
been appointed to an assistant professor­
ship at Brown University. 

Dr. EDWARD A. CONNORS of the Uni­
versity of Notre Dame has been appointed 
to an assistant professorship atthe Univer­
sity of Massachusetts. 

Mr. JAMES J. COUNTRYMAN of the 
University of Notre Dame has been ap­
pointed to an assistant professorship at 
Purdue University, North Central Campus. 

Professor MORTON L. CURTIS of 
Rice University has been appointed to a 
visiting professorship at the University of 
Hawaii for the second semester 1969-1970. 

Mr. RONALD J. DETR Y of the Illinois 
Institute of Technology has been appointed 
a Technical Staff Member at Sandia Labo­
ratories, Albuquerque, New Mexico. 

Professor ALBERTO DOU of the Uni­
versity of Madrid has been appointed to a 
visiting professorship at the University of 
Notre Dame, from February 1, 1969 to 
January 31, 1970. 

Professor ALESSANDRO L. FIGA­
TALAMANCA of the University of Califor­
nia, Berkeley, has been appointed a Visit­
ing Lecturer at Yale University. 

Professor W. J. FIRE Y of Oregon State 
University has been appointed to a visiting 
professorship at Michigan State University. 

Dr. CHARLES E. FORD of the Uni­
versity of Toronto has been appointed to 
an assistant professorship at Washington 
University. 

Professor DONALD A. S. FRASER of 
the University of Toronto has been ap­
pointed to a visiting professorship at the 
University of Hawaii. 

Dr. LARRY J. GOLDSTEIN of Yale 
University has been appointed to an asso­
ciate professorship at the University of 
Maryland. 

ELLEN GOTTLIEB of New York Uni­
versity has been appointed to an assistant 
professorship at the University of Hawaii. 

Mr. HUGH M. HILDEN of the Stevens 



Institute of Technology has been appointed 
to an assistant professorship at the Uni­

versity of Hawaii. 
Professor DENISE HUET of the Uni­

versity of Nancy has been appointed to a 

professorship at the University of Mary­
land. 

Mr. Franklin T. IHA of the Univer­

sity of California, Los Angeles has been 
appointed to an assistant professorship at 
the University of Hawaii. 

Professor JOHN R. ISBELL of Case 
Western Reserve University has been ap­
pointed to a professorship at the State 
University of New York at Buffalo. 

Professor SEIZO ITO, of the Univer­

sity of Tokyo, Japan, has been appointed 
to a visiting professorship at the Univer­
sity of Wisconsin. 

Dr. HERVE JACQUET of the Institute 
for Advanced Study has been appointed to 
an associate professorship at the Umver­
sity of Maryland. 

Mr. DENNIS KIBLER of the Univer­

sity of Rochester has been appointed to an 
assistant professorship at the University 
of Hawaii. 

Mr. DIMITRI KOUTROUFIOTlS of 

Courant Institute, New York University, 

has been appointed to an assistant pro­
fessorship at the University of California, 
Santa Barbara. 

Professor CHARLES KRUEGER of the 
University of Pittsburgh has been appointed 

to an assistant professorship at Montana 
State University. 

Mr. KEE YUEN LAM of Brown Uni­
versity has been appointed to an assistant 
professorship at the University of British 
Columbia. 

Professor ALAN LANDMAN of Colum­
bia University has been appointed to an 
associate professorship at Brown Univer­
sity. 

Dr. VORIS V. LATSHAW of Lehigh 
University has been retired as Associate 
Professor Emeritus. 

Mr. EARL LAZERSON of Washington 
University has been appointed to an asso­
ciate professorship at Southern Illinois 
University. 

Mr. MATTHEW C. Y. LEE of the Uni­
versity of California, Berkeley, has been 
appointed to an assistant professorship at 
the University of Hawaii. 

Professor JOHN J. LeTOURNEAU of 
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Fiske University has been appointed to an 
assistant professorship at Hampshire 

College. 
Mr. ROY LE VOW of the University of 

Pennsylvania has been appointed to an asis­

tant professorship at the University of 

Hawaii. 
Dr. RONALD L. LIPSMAN of Yale 

University has been appointed to an asso­
ciate professorship at the University of 

Maryland. 
Professor ANDREW MARKOE of Brown 

University has been appointed to a visiting 
professorship at the University of Wisconsin. 

Professor WILLIAM E. MARSH of Tal­

ladega College has been appointed to an 
assistant professorship at Hampshire Col­

lege. 
Professor KENNETH C. MILLETT of 

the Massachusetts Institute of Technology 

has been appointed to an assistant pro­
fessorship at the University of California, 

Santa Barbara. 
Professor HENR YK MINC of the Uni­

versHy of California, Santa Barbara has 
been appointed to a visiting professorship 

at Technion, Haifa, Israel, first semester 
1069-1970. 

Dr. LEE K. MOHLER of the Mathe­
matical Institute of the Polish Academy of 
Sciences has been appointed to a visiting 

assistant professorship at the State Univer­

sity of New York at Buffalo. 
Mr. JOHN D. MOORE of the University 

of California, Berkeley has been appointed 
to an assistant professorship at the Univer­

sity of California, Santa Barbara. 
Professor JURGEN K. MOSER of 

Courant Institute, New York University, has 

been presented the James Craig Watson 
Medal for contributions to the science of 
astronomy by the National Academy of 
Sciences. 

Professor STANISLAW MROWKA of 
Western Michigan University has been ap­
pointed to a professorship at the State Uni­
versity of New York at Buffalo. 

Mr. DAVID NASH of the University of 
California, BerkeleyJ has been appointed to 

an assistant professorship at the Univer­
sity of Hawaii. 

Professor STUART M. NEWBERGER 
of the University of California, Berkeley; 

has been appointed to an associate pro­
fessorship at Oregon State University. 

EDWARD P ARB ERR Y of Pennsylvania 



State University has been appointed to an 
assistant professorship at Wells College. 

Dr. CARL A. PERSINGER of Michigan 
State University has accepted a position 
with Daniel H. Wagner Associates, Paoli, 
Pennsylvania. 

Dr. MICHAEL H. POWELL of the Uni­
versity of California, Santa Barbara, has 
been appointed to an assistant professor­
ship at the University of Maryland. 

Professor PAUL RABINOWITZ of 
Stanford University has been appointed to 
an associate professorship at the Univer­
sity of Wisconsin. 

Professor JAMES D. REID of Syra­
cuse University has been appointed to an 
associate professorship at Wesleyan Uni­
versity. 

Mr. GEORGE A. REILLY of Westing­
house Research has been appointed a Con­
sultant at Westinghouse Tele-Computer 
Center. 

Mr. HAROLD B. REITER of Clemson 
University has been appointed to an assis­
tant professorship at the University of 
Hawaii. 

Professor FRANK RHODES of the 
University of Southampton, England, has 
been appointed to a visiting professorship 
at Wesleyan University. 

Dr. FRANCIS D. RYAN of the Univer­
sity of Notre Dame has been appointed to 
an assistant professorship at John Carroll 
University. 

Professor GERALD E. SACKS of the 
Massachusetts Institute of Technology has 
been appointed to a visiting professorship 
at the University of Wisconsin. 

Mr. D. JAMES SAMUELSON of the 
University of California, Santa Barbara~ 
has been appointed to an assistant profes­
sorship at the University of Jiawaii. 

Professor DAVID A. SANCHEZ of the 
University of California, Los Angeles, has 
been appointed to a visiting assistant pro­
fessorship at Brown University. 

Professor HELMUT H. SCHAEFER of 
the University of Tubingen has been ap­
pointed to a professorship at the Univer­
sity of Maryland. 

CEDRIC F. SCHUBERT of the Univer­
sity of California, Los Angeles, has been 
appointed to an associate professorship at 
Queen's University, Kingston, Ontario, 
Canada. 

Dr. BRIAN SYMTH of the University 
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of Notre Dame has been appointed a Visit­
ing Lecturer at the Durham University, 
England, during the academic year 1969-
1970. 

Professor LOUIS SOLOMON of New 
Mexico State University has been appointed 
to a professorship at the University of Wis­
consin. 

Professor H. M. SRIVASTAVA of West 
Virginia University has been appointed to 
an associate professorship at the Univer­
sity of Victoria, British Columbia. 

Professor JAMES D. STASHEFF ofthe 
University of Notre Dame has been ap­
pointed a Sloan Fell ow at the Institute for 
Advanced Study. 

Mr. ARTHUR B. STEPHENS of the 
University of Maryland has been appointed 
to an assistant professorship at the Uni­
versity of Hawaii. 

Dr. ROBERT G. TOBEY of the IBM 
Boston Programming Center has been ap­
pointed Assistant Director in the Applied 
Mathematics Division of Argonne National 
Laboratory. 

Mr. SELDEN Y. TRIMBLE of the Uni­
versity of Kentucky has been appointed to 
an assistant professorship at Washington 
University. 

Dr. AUGUST WALTMANN of Okla­
homa State University has been appointed 
to an assistant professorship at Wartburg 
College. 

Professor GEORGE WHAP LES of the 
University of Massachusetts has been ap­
pointed to a visiting professorship at the 
University of Notre Dame. 

Professor W. WILEY WILLIAMS of 
Louisiana State University has been ap­
pointed to an ass"istant professorship at 
the University of Louisville. 

Mr. MICHAEL J. WRIGHT of the 
University of Kansas has been appointed 
to an assistant professorship at Loyola 
University of Los Angeles. 

Mr. JOEL ZEITLIN of the University 
of California, Los Angeles, has been ap­
pointed to an assistant professorship at 
Washington University. 

Professor JULIUS ZELMANOWITZ of 
the University of California, Santa Barbara, 
has been appointed to a visiting assistant 
professorship at the University of Califor­
nia, Los Angeles, winter and spring quarters 
1969-1970. 



PROMOTIONS 

To Associate Vice President for Aca­
demic Affairs. University of Notre Dame: 
F. L. BROWN. 

To Assistant to the President for 
Planning and Analysis. University of Notre 
Dame: T. E. STEWART. 

To Dean of the University of Wiscon­
sin, College of Letters and Science. STE­
PHEN COLE KLEENE; Wells College: 
JOHN M. PERRY. 

To George Herbert Mead Distinguished 
Service Professor. University of Chicago: 
IRVING KAPLANSKY. 

To Louis Block Professor. University 
of Chicago: ALBERTO CALDERON. 

To Landon T. Clay Professor. Harvard 
University: GEORGE W. MACKEY. 

To Professor. Brown University' 
ROBERT D. M. ACCOLA; Stevens Institute 
of Technology: DAVID L. JAGERMAN; Uni­
versity of California, Santa Barbara: R. C. 
THOMPSON; University of Florida: A. R. 
BEDNAREK; University of Maryland: GER­
TRUDE EHRLICH, G. J. MALTESE; Uni­
versity of Notre Dame: GEORGE KOLET­
TIS, TADASHI NAGANO; University of Wis­
consin: M. N. BLEICHER, D. W. CROWE, 
SIMON HELLERSTEIN, J. M. MARTIN, D. 
R. McMILLAN, DONALD McQUILLAN, 
P. E. MILES, L. B. RALL; Washington 
University: J. -I. HANO, M. H. TAIBLE­
SON; West Virginia University: H. W. 
GOULD. 

To Associate Professor. Brown Uni· 
versity:.STANLEY SAWYER; Lehigh Uni­
versity:GERHARD RA YNA, A.K~ SNYDER; 
University of Maryland: J. E. OSBORN, C. 
R. WARNER; Montana State University: 
R. D. ENGLE, R. M. GILLETTE, H. G. 
RUTHERFORD, G. H;R YDER;St. Olaf Col­
lege: L.A. STEEN; University ofCalifor­
nia, Santa Barbara: SEYMOUR BACH­
MUTH, MICHAEL CAMBERN, J. B. 
ROBERTSON; University of Florida: J. K. 
BROOKS, A. K. VARMA; University of 
Hawaii: L.J. WALLEN; UniversityofNotre 
Dame: J. E. DERWENT, KARL KRON-
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STEIN; University of 
DICKEY; J. E. HALL, 

Wisconsin: R. W. 
JAMES KUELBS, 

D. F. SHEA; Villanova University: L. C. 
ROBBINS, JR., L. R. ROY; WesleyanUni­
versity: A. W. HAGER, W. L. REDDY. 

To Senior Lecturer. Hebrew Univer­
sity, Jerusalem: B. PELEG. 

To Assistant Professor. Polytechnic 
Institute of Brooklyn: EM ERIC DEUTSCH; 
State University of New York at Buffalo: 
N. D. GOODMAN, H. SUBRAMANIAN; Uni­
versity of California, Irvine: W. H. FELL­
NER, R. B. TARSY; University of Wiscon­
sin: T. G. KURTZ; Villanova University: 
THOMAS BARTLOW, R. E. BECK, SR., 
M. C. EHRMANN. 

To Associate Computer Scientist. Ar­
gonne National Laboratory: LOUIS JUST. 

INSTRUCTORSHIPS 

Brown University: S. KARP, A. -M. 
SIMON; University of Notre Dame: J. R. 
SENFT, R. E. SOLAZZI, K. YAGI; Univer­
sity of Wisconsin: R. L. WILSON, JR.; 
Yale University: D. M. GOLDSCHMIDT, 
Z. H. NITECKI, R. TOLIMIERI. 

DEATHS 

Professor THOMAS BUCK of the Uni­
versity of California, Berkeley, died on 
March 13, 1969 at the age of 87. He was a 
member of the Society for 55 years. 

Dr. EUGENE P. NORTHROP of the 
Ford Foundation, Ankara, Turkey, died on 
January 5, 1969 at the age of 60. He was a 

Professor GORDON T. WHYBURN of 
the University of Virginia, Charlottesville, 
died on September 8, 1969 at the age of 65. 
He was a member of the Society for 43 
years and served as its President in 1953 
and 1954. 

ERRATA 

Professor L. M. Chawla of Govern­
ment College, Lahore, West Pakistan, has 
been appointed Principal of the Central 
Training College, Lahore, West Parkistan. 



MEMORANDA TO MEMBERS 

AUDIO RECORDINGS OF MATHEMATICAL LECTURES 

The Society is issuing a series of 
taped lectures, the series to be entitled 
Audio Recordings of Mathematical Lec­
tures. This series will include tape record­
ings, with accompanying manual, of Gibbs 
Lectures, Colloquium Lectures, and in­
vited hour addresses. The first four lec­
tures are now ready for distribution. 
No. 1 is "The role of vector and operator 
valued measures in functional analysis and 
probability" by Professor Pesi R. Masani 
of Indiana University. No. 2 is "On local 
solvability of linear partial differential 
equations" by Professor Francois Treves 
of Purdue University. No. 3 is "The theory 
of decision problems in group theory: 
a survey" by Professor William W. Boone 
of the University of Illinois. No. 4 is 
"Recent developments in fixed-point 
theory" by Professor Edward R. Fadell 
of the University of Wisconsin. These four 
lectures were presented at the six hundred 
sixty-fifth meeting of the Society held in 

Cincinnati, Ohio, on April 18-19, 1969. 
Each lecture in the series is re­

corded on tape at a speed of 1 7 /8" /second 
(4. 75 em/second) and can be played on stan­
dard tape recorders. Tapes at 3 3/4" /sec­
ond (9.5 em/second) may be obtained if 
desired. Included with each tape is a man­
ual which contains expressions and dia­
grams displayed during the lecture. The 
audio-tape contains references to the ac­
companying manual. The Audio Recordings 
of Mathematical Lectures may be pur­
chased for $6, and additional copies of the 
manual may be ordered for $0.30 each. 
Standing orders for the entire series of 
lectures may be placed. There will be ap­
proximately 37 lectures recorded during 
the coming year. Orders should be sent to 
the American Mathematical Society, P .0. 
Box 6248, Providence, Rhode Island 02904. 

Partial support for this project is 
being provided by the United States Steel 
Foundation, Inc. 

TRAVEL GRANTS 
INTERNATIONAL CONGRESS OF MATHEMATICIANS 

Travel grants will be madetoanum­
ber of qualified mathematicians for attend­
ance at the International Congress of Mathe­
maticians to be held in Nice, France, Sep­
tember 1-10, 1970. Selection of the grantees 
will be made by the Committee on Travel 
Grants of the NRC Division of Mathemati­
cal Sciences together with representatives 
of all mathematical societies cooperating 
with the Division and representatives of 
the various governmental agencies con­
cerned. Younger mathematicians are en-

couraged to apply. Special efforts will be 
made to support their attendance, and they 
will have the opportunity to supplement 
their applications by submitting additional 
information. Applications can be obtained 
from the Division of Mathematical Sciences, 
National Research Council, 2101 Constitu­
tion Avenue N. W ., Washington, D.C. 20418. 
Applications must be received on or before 
November I, 1969. 

The Society will not sponsor any 
group or charter flights to the Congress. 

SYMPOSIA INFORMATION CENTER 

The Committee to Monitor Problems 
in Communication has recommended, and 
the Council has approved, the establishment 
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of a Symposia Information Center. Informa­
tion on symposia in the early planning stages 
will be obtained from professional societies, 



universities, and granting agencies. A file 
will be maintained by the Center, and in­
formation on prospective symposia will be 
available to any organization or individual 
planning a conference. If conflicts in sub­
ject matter, dates, or geographical area be­
come apparent, the Center will notify the 
organizers. The announcement of definitely 

scheduled symposia to potential participants 
will continue to be carried in these cJiotiaiJ , 
this service being separate and apart from 
the Symposia Information Center. 

Those planning symposia are re­
quested to send all preliminary information 
to the headquarters of the Society as early 
in the planning as possible. 

COLLOQUIUM LECTURES 

A limited number of the lecture notes 
of the two series of Colloquium Lectures 
presented at the summer meeting in Eugene, 
Oregon, in August 1969 are still available. 
These lectures were "On the periodicity 
theorem for the classical groups and some 
of its applications" by Raoul Bott of Harvard 

University and "Harmonic analysis on semi­
simple Lie groups" by Harish-Chandra of 
the Institute for Advanced Study. Requests 
for the lecture notes should be accompanied 
by a check for $1 each to cover the cost of 

handling. 

MATHEMATICAL SCIENCES EMPLOYMENT REGISTER 

The Roof Room in the Everglades 
Hotel in Miami, Florida, will be the loca­
tion of the Mathematical Sciences Employ­
ment Register during the annual meeting. 
The E!Ilployment Register will be open for 
three days, January 23 through January 25, 
1970, from 9:00a.m. to 5:00p.m. 

The Employment Register is spon­
sored by the American Mathematical So­
ciety, the Mathematical Association of 
America, and the Society for Industrial 
and Applied Mathematics for the purpose 
of establishing communication between 
mathematical scientists available for 
employment and employers with positions 
to fill. As part of the service, interviews 
between applicants and employers are 
arranged. 

Registration for the Employment 
Register is separate and apart from meet­
ing registration, and it is, therefore, most 
important that both applicants and employ­
ers sign in at the Employment Register 
desk as early as they can on Friday 
morning. No appointments will be sche­
duled for Friday, however. A separate 
visual index will be maintained for Em­
ployment Register use only. Appointments 
will be scheduled only for people who have 
actually signed in at the Register. Requests 
for appointments can be submitted on any 
or all of the days the Employment Register 
'is open. 
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There is no charge for registration 
except when the late registration fee of 
$5.00 is applicable. Provision will be made 
for anonymity of applicants upon payment 
of $5.00 to defray the cost involved in hand­
ling such a listing. Applicants and employ­
ers who wish to be listed should write to 
the Mathematical Sciences Employment Re­
gister, Post Office Box 6248, Providence, 
Rhode Island 02904, for applicant qualifi­
cation forms or position description forms. 
These forms must be completed and re­
turned to the Employment Register not 
later than December 15, 1969, in order to 
be included in the January lists. 

Those forms which arrive too late 
to be included in the printed lists are taken 
to the meeting where they may be seen by 
applicants and/or employers who are in­
terested in them. The printed lists will be 
mailed to subscribers during the first week 
in January. Lists can be ordered from the 
Employment Register office in Providence. 
They will also be available at the meeting. 

A subscription to the lists, which in­
cludes three issues (January, May and 
August) of both the applicants list and the 
positions list is available for $30.00 a year; 
the individual issues of both lists may be 
purchased in January, May, and August for 
$15.00, A subscription to the applicants list 
alone or single copies of that list are not 
available. Copies of the positions list only 



may be purchased for $5.00. Checks should 
be made payable to the American Mathe-

matical Society and sent to the address 
given above. 

RETIRED MATHEMATICIANS 

The List of Retired Mathematicians 
Available for Employment will once again 
be published in January 1970 and will be 
distributed to subscribers to the Employ­
ment Register lists when the January issue 
is mailed. Besides being available to sub­
scribers, the list is available on request 
from the Employment Register office. 
Copies will also be available at the annual 
meeting in Miami, Florida, January 22-26, 
1970. Retired mathematicians who are in­
terested in being included in the list may 

either request a form from the Employ­
merit Register office or send the following 
information: name, date of birth, highest 
degree earned and where it was obtained, 
most recent employment, present address, 
date available, references, preference for 
academic or industrial employment, and 
geographic location preferred. The dead­
line for receipt of either the completed 
form or the above information is January 1, 
1970. 

MOS REPRINTS 

The Mathematical Offprint Service 
(MOS) has announced that subscribers may 
now order copies of articles whose titles 
were selected for inclusion in their MOS 
monthly letters. This service is being 
instituted because of the large number of 
subscribers who have found that theywant 
complete articles whose titles alone were 
selected on the basis of their stated sec on­
dary interests. Only copies of articles from 
those journals supplying offprints to MOS 
will be available. At the present time the 
supply of reprints will be limited to the 
number of extra copies (above regular 
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offprint orders) that are on hand. This 
means that subscribers must expect that 
some orders will not be filled. However, 
if the demand is sufficient to warrant it, 
the service will begin ordering additional 
copies. 

Reprints will be priced at $1 each 
and may be ordered only by MOS sub­
scribers. MOS subscribers, however, may 
order for their colleagues who are not yet 
subscribers to the service. The Reprint 
Order Forms that have been mailed to all 
subscribers should be used, and prepay­
ment should accompany orders. 



NEWS ITEMS AND ANNOUNCEMENTS 

SYMPOSIUM ON 
FUNCTIONAL ANALYSIS AND 

RELATED TOPICS 

The Naval Postgraduate School and 
the Office of Naval Research will sponsor 
a symposium on Functional Analysis and 
Related Topics to be held at Monterey, 
California, on October 16-17, 1969. The 
principal speakers will be Professors 
R. V. Chacon, A.M. Garsia, S. Kakutani, 
G. K. Kalisch, G.-c. Rota, and J. T. 
Schwartz. There will be a total of fourteen 
invited papers presented at the conference. 
Emphasis will be placed on the relation of 
functional analysis to other areas of 
mathematics, especially some which are 
of interest in applications. Further infor­
mation may be obtained by writing to 
Professor Carroll 0. Wilde, Department 
of Mathematics, Naval Postgraduate 
School, Monterey, California 93940. 

CHAUVENET MEMORIAL 
SYMPOSIUM 

The United States Naval Academy 
has announced a symposium in honor of 
Professor William Chauvenet in conjunc­
tion with the dedication of the new Naval 
Academy Mathematics Building, Chauve­
net Hall. The symposium will be held on 
October 17-18 at the Naval Academy, An­
napolis, Maryland. The program will con­
sist of five invited lectures by past win­
ners of the Chauvenet Prize: Gordon T. 
Whyburn, "Recent developments in geo­
metric topology," this lecture to be pre­
sented by E. E. Floyd of the University of 
Virginia as a memorial to Professor 
Whyburn; Saunders Mac Lane, "Hamil­
tonian mechanics"; Guido Weiss, "Har­
monic Analysis"; Paul R. Halmos, "Fi­
nite dimensional Hilbert spaces"; Mark 
Kac, "A look at probability and analysis". 
The symposium will be cosponsored by 
the Office of Naval Research, and papers 
will be published in the American Mathe­
matical Monthly. Further information may 
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be obtained by writing to Professor J. C. 
Ab:Pott, Program Director, Mathematics 
Department, United States Naval Academy, 
Annapolis, Maryland 21402. 

ANTONI ZYGMUND 

Professor Antoni Zygmund of the 
University of Chicago is among the 135 
members recently elected to the American 
Academy of Arts and Sciences. Professor 
Zygmund, a native of Poland, joined the 
faculty of the University of Chicago in 
194 7. His special field of interest lies in 
mathematical analysis, primarily in the 
field of harmonic analysis, real and com­
plex variables, and partial differential 
equations. He is a member of the National 
Academy of Sciences, the Polish Academy 
of Sciences, and the Argentine Academy 
of Sciences. 

CONFERENCE ON THE 
FOUNDATIONS OF MATHEMATICS 

The University of Waterloo will 
sponsor a conference on:the Foundations of 
Mathematics on October 17-19, 1969. 
There will be addresses by six speakers on 
the mathematical and philosophical impli­
cations of problems in foundations. The 
speakers will be Professors Yehoshua 
Bar-Hillel, Solomon Feferman, Laszl6 
Kalmar, Motokiti Kond'O, Andrzej Mostow­
ski, and John Myhill. Inquiries from those 
interested in attending this conference 
should be addressed to A. Kerr-Lawson, 
Department of Pure Mathematics, or to 
J. Van Evra, Department of Philosophy, 
University of Waterloo, Waterloo, Ontario, 
Canada. 

SPECIAL YEAR IN PARTIAL 
DIFFERENTIAL EQUATIONS 

The Mathematics Division at Sussex 
University has made plans to hold a spe-



cial year in partial differential equations 
during the 1969-1970 session. There will 
be a program of lectures and seminars 
during the summer term (April, May, 
june, and july). The program will be 
supported by the Science Research Coun­
cil (SRC). Distinguished experts in the 
field of partial differential equations, who 
will be in residence at Sussex, include 
Professors F. V. Atkinson, F. E. Browder, 
G. Fishera, and R. Finn. Those interested 
in spending any part of the year at 
Sussex may obtain further information 
from the Chairman of the Mathematics 
Division, The University of Sussex, Fal­
mer, Brighton BN1 9QH. SRC support 
may be available for visitors from British 
universities. 

SYMPOSIUM ON 
NONLINEAR PROGRAMMING 

The Mathematics Research Center, 
U.S. Army, University of Wisconsin, will 
hold a symposium on Nonlinear Program­
ming, May 4-6, 1970, in Madison, Wiscon­
sin. The symposium will consist of ap­
proximately 15 invited lectures with em­
phasis on a closer rapport between theory 
and computation. The program committee 
consists of 0. L. Mangasarian, K. Ritter, 
and j. B. Rosen (chairman). 

NSF RESIDENCIES IN COMPUTING 
AND COMPUTER ACTIVITIES 

The National Science Foundation 
will award up to ten one-year faculty 
residencies at Systems Development Cor­
poration, Santa Monica, Galifornia, for 
training in computing and computer appli­
cations. The residencies are intended to 
help institutions of higher education 
develop computing activities by providing 
advanced training to a faculty member of 
the institution's choice. Participants will 
spend from july 1, 1970, to june 30, 1971, 
in a program developed by SDC to provide 
three major types of activities: ( 1) train­
ing in the fundamentals of academic com­
puter service; (2) seminars on the appli­
cation of computers; and (3) research in 
the participant's own area of specializ a­
tion with a research group at SDC. 
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Proposals for participation should 
be submitted by the institution of the pro­
posed parti-cipant, with a dean or other 
equivalent academic officer acting as 
principal investigator. Since the objective 
of this program is to increase the number 
of institutions with strong academic com­
puting activities, institutions already re­
cognized as being outstanding in computing 
are not encouraged to apply. Preference 
will be given to those institutions granting 
100 or more baccalaureates in science in 
any three-year period since 1963. The 
maximum award will be $50,000 for each 
institution. Grant funds may be used for 
salary and travel expenses of the partici­
pant during the year of residency and 
for salary and expenses during the first 
year following the residency. Funds may 
not be used to pay indirect costs. The 
deadline for submitting proposals will be 
December 1, 1969, and awards will be 
announced by April 1, 1970.Foradditional 
information, write to the Education, Re­
search and Training Section, Office of 
Computing Activities, National Science 
Foundation, Washington, D. C. 20550. 

FELLOWSHIP AND 
RESEARCH OPPORTUNITIES IN 

THE MATHEMATICAL SCIENCES 

In its annual brochure on Fell ow­
ship and Research Opportunities in the 
Mathematical Sciences, the Division of 
Mathematical Sciences of the National Re­
search Council calls attention to a number 
of fellowships and other kinds of support 
for research in the mathematical sci­
ences at both the predoctoral and post­
doctoral levels to be awarded during the 
year 1969-1970. Copies of this brochure 
are available from the Division of Mathe­
matical Sciences, National Research Coun­
cil, 2101 Constitution Avenue, N. W., 
Washington, D. C. 20418. 

SYMPOSIUM ON 
THEORY OF COMPUTING 

The second annual symposium on 
Theory of Computing, sponsored by the 
ACM Special Interest Committee on Auto­
mata and Computability Theory, will be 



held at Northampton, Massachusetts, on 
May 4-6, 1970. Some of the areas to be 
covered are automata and languages; com­
putational complexity; parsing and trans­
lation; and theory of computer organiza­
tion. Those wishing to present a paper in 
these or related fields should submit six 
copies of a detailed abstract (no word 
limit) to the chairman of the Program 
Committee, Professor Richard M. Karp, 
Department of Computer Science, Uni­
versity of California, Berkeley, by De­
cember 1, 1969. Authors will be notified 
of acceptance or rejection by January 15, 
19 70. A proceedings will be published, 
and accepted papers are due by .March 1, 
1970. 

RESEARCH FELLOWSHIP IN 
MECHANICS OF FLUIDS 

A Boris A. Bakhmeteff Research 
Fellowship, offered by Humanities Fund, 
Inc. of New York City, will be available 
for the 1970-1971 academic year in an 
amount up to $3600. It is intended to be a 
specific contribution for a definite re­
search project of an original and creative 
nature in the general field of mechanics 
of fluids. The recipient shall be a graduate 
student who is a candidate for the master's 
or doctor's degree. He shall have no 
commitment that will interfere with his 
research work and study on a full-time 
basis. It is expected that the stipend will 
be applied principally toward fees, tuition, 
and subsistence. The study and research 
may be undertaken at an institution of the 
Fellow's choice. In the judgment of the 
committee, the adequacy of the facilities 
of the institution will have substantial 
weight in the selection of the Fell ow. 

Application forms should be filed 
by February 15, 1970, with Dean William 
Allan, School of Engineering, The City 
College of The City University of New 
York, New York 10031. 

SYMPOSIUM ON SINGULARITIES OF 
SMOOTH MAPS AND MANIFOLDS 

A symposium on Singularities of 
Smooth Maps and Manifolds will be held in 
Liverpool, England, from October 1, 1969, 
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through August 31, 1970. The symposium 
will be supported by the Science Research 
Council and will be under the direction of 
Professor C. T. C. Wall. Thethemestobe 
developed will include classification of 
singularities of smooth maps between 
smooth manifolds; techniques of differen­
tial topology; relations between singulari­
ties of a smooth map and the topology of 
its domain and codomain; and manifolds 
with singularities (stratified sets). Many 
leading mathematicians from the field of 
singularity theory will participate in the 
symposium for periods varying from a 
few weeks to the full session. It is also 
hoped that a Summer School may be ar­
ranged for July or August 1970. 

Further information may be ob­
tained by writing to Dr. A. J. Ledger, 
Department of Pure Mathematics, The 
University, P .0. Box 14 7, Liverpool, L69 
3BX, England. 

COLLOQUIUM ON 
FUNCTIONAL ANALYSIS 

In September 1970, following the 
Nice International Congress, a Colloquium 
on Functional Analysis is being planned 
by the Centre Belge de Recherches Mathe­
matiques. Those interested in attending 
this conference should write to Professor 
H. G. Garnir, Department of Mathematics, 
University of Liege, 15, avenue des Liege, 
Belgium. 

DOCUMENTATION CENTER OF 
LAVAL UNIVERSITY 

The Center of Documentation of 
Lavai University, in cooperation with the 
Mathematics Department and the Faculty 
of Education, is compili.ng information on 
mathematics and the teaching of mathe­
matics at the elementary, secondary, and 
college level and on the cultural and prac­
tical achievements, goals, and implications 
of mathematics and the teaching of mathe­
matics. The Center plans to publish an 
alphabetical and methodological index of 
registered documents. For further infor­
mation, please write to Professor Jacques 
Fortin, Department of Mathematics, Laval 
University, Quebec 10, Canada. 



NSF CONFERENCES IN 
THE MATHEMATICAL SCIENCES 

The National Science Foundation is 
seeking proposals for five-day regional 
conferences on subjects of current re­
search interest in the mathematical sci­
ences. The objective of the conferences is 
to stimulate and broaden mathematical re­
search activity, particularly in regions of 
the country where such activity needs 
further development. The organization of 
the conferences, evaluation of proposals, 
and arrangements for publication of expos­
itory papers will be carried out by the 
Conference Board of the Mathematical Sci­
ences (CBMS) under contract with the NSF. 

At present ten conferences are pro­
jected, each to take place at a university 
during the summer of 1970 or during a 
recess of the academic year. Topics may 
include pure mathematics, applied mathe­
matics, statistics, computer science, op­
erations research and management sci­
ence. Each conference is to have alec­
turer and about 25 other participants, the 
latter to be drawn from the geographic 
region around the host institution. The 
lecturer would be expected to give two 
lectures a day during the five days of the 
conference, with the remainder of the time 
available for study, informal discussion, 
and exchange of ideas. All participants will 
receive allowances for travel and subsis­
tence; and the principal lecturer will 
receive, in addition, a fee for delivering 
his lectures and for organizing these into 
a substantial expository paper. The CBMS 
will arrange for the editing and publication 
of these expository papers. 

Inq· .. Jiries regarding details of these 
regional conferences may be sent to the 
Conference Board of the Mathematical Sci­
ences, 834 Joseph Henry Building, 2100 
Pennsylvania Avenue, NW, Washington 
D.C. 20037. Proposals byprospectivehost 
institutions should be sent to the Mathe­
matical Sciences Section, National Science 

Fou;:rdation, 1800 G Street, NW, Washing­
ton, D. C. 20550. Proposals will be evalu­
ated by a panel of the CBMS, and awards 
of grants will be made by the NSF with the 
advice of the panel. 
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SECOND JAPAN-UNITED STATES 
SEMINAR ON DIFFERENTIAL 
AND FUNCTIONAL EQUATIONS 

After the success of the first joint 
Japan-United States seminar, which was 
held in June 1967 at the University of Min­
nesota, it is proposed to hold the second 
session of the seminar in Japan. The sem­

inar is now being planned, and it is ten­
tatively scheduled for one week at the end 
of August 1971 in Kyoto, Japan. M. Urebe 
and J. Nohel are co-chairmen of the or­
ganizing committee. It is hoped that the 
seminar will be sponsored jointly by the 
Japan Association for the Advancement of 
Science and the U. S. National Science 
Foundation. Approximately 20 one-hour 
lectures will be given by speakers to be 
invited by the organizing committee. In ad­
dition, there will be an opportunity for the 
presentation of a limited number of con­
tributed papers. Further details will be 
published in these c.Afotiai) as soon as 
more information becomes available. 

SUMMER SCHOOL OF 
THEORETICAL PHYSICS 

A summer school of Theoretical 
Physics will be held at the University of 
Grenoble, Haute Savoie, France, July 5 to 
August 29, 1970. The subject of the con­
ference will be Mathematical Physics-­
Quantum Field Theory and Statistical 
Mechanics. Lectures will be given by 
J. Glimm, A. Jaffe, D. Ruelle, E. H. Lieb, 
R. B. Griffiths, K. Hepp,andH.J.Ginibre. 
The number of participants will be limited 
to 35. A committee will select young re­
searchers working in mathematical phy­
sics and experienced theoreticians wishing 
to study the mathematical problems en­
countered in theoretical physics. The cost 
will be approximately $215, this fee to 
cover all expenses, apart from incidentals. 
The deadline for receipt of applications is 
March 15, 1970. For application forms and 
further information, write to Professor 
Cecile De Witt, Department of Physics, 
University of North Carolina, Chapel Hill, 
North Carolina 27514 or Ecole d'the de 
Physique Theoreque, 74 Les Houches, 
France. 



ABSTRACTS OF CONTRIBUTED PAPERS 

The October Meeting in Cambridge, Massachusetts 
October 25, 1969 

668-l. CHARLES j. MOZZOCHI, 18 Tuxis Road, Madison, Connecticut 06443. Symmetric 

generalized topological structures. 

This Abstract is a revised edition of an earlier abstract, "Symmetric generalized uniform and 

proximity spaces," in which a number of typograp.hical errors have been corrected, four open 

questions have been answered, and a chapter (about the contents of which the talk will be concerned) 

has been added in which the concept of a symmetric generalized topological group is defined and its 

relationship to the concept of a symmetric' generalized uniform space is investigated. (Cf. Abstract 

658-54, these cNotice0 15 (1968), 733.) (Received june 16, 1969.) 

668-2. ELLEN TORRANCE, Mount Holyoke College, South Hadley, Massachusetts 01075. 

Some characterizations of strictly convex Banach spaces. Preliminary report. 

A complex Banach space (X, 1·1) is strictly convex if each point of the unit sphere is an 

extreme point of the unit ball. A semi-inner-product on (X, 1·1) is any map[. ,.J on X X X to C such 

that(i) Ch+y,z]= X[x,z]+[y,z], (ii) [x,xl1>0ifx;.!O, (iii) l[x,yJI 2 ;l![x,x][y,y],forall 

x,y, z EX, >.. E C. Theorem. Let [·, ·1 be any semi-inner-product on X. The following conditions 

are equivalent: (1) (X, 1·1) is strictly convex. (2) If IY + z I~ IYI and [z,y] = 0, then z = 0. 

(3) If IY + zl = IYI and [z,y] = 0, then z = 0. (4) A E L(X), if II+ XAI ~ l for some X EC, X# 0 

and if [Ax, x] = 0 for some x EX, then Ax= 0. A similar theorem holds for real Banach spaces. 

(Received june 18, 1969.) 

668-3. SAMUEL ZAIDMAN, Universit~ de Montr~al, Montr~al, Qu~bec, Canada. An estimate 

for general pseudo-differential operators. 

Consider complex-valued functions a(x, ~), defined for x ERn, ~ ERn - (0.); a(oo, ~) exists 

and la(oo, ~)I ~c. la(oo, s)- a(oo,11)l ~ cl~ -111<1~1 + 1111>- 1 if a'(x.~)= a(x, ~)- a(oo, 0 its Fourier 

transform in x,a'O. ~>has properties lil'(X, ~>I;:! k().); la'O. .• g>- a'(X,11)1llf k(X)I!- 11 1<1 tl + l11lf 1 

where (1 + I >.12 )Pk().) E L 1(R), 'I p = 0,1, .... Suppose also that for any~ > 0, bf(x.~) = 

(Re a(x, t>- c + f)l/ 2 verifies above conditions, c being a real number ~ Re a(x, s), x ERn, 

£ ERn- (0}. Then if A(x,D) is the operator associated to a(x, ~)following Kohn-Nirenberg, we 

haveforevery f >0, thereexistsa constantL such that Re(A(x,D)u,u) 2 + L llull 2 _ 112 ~ (c- dllull2 2 , 
l L t H L 

holds, 'IU E L~. (Received july 8, 1969 .) 
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668-4. F. GONZALEZ ASENJO, University of Pittsburgh, Pittsburgh, Pennsylvania 15213. 

Generalized reals. 

Real numbers fill the line, thanks to a postulational dictum--the axiom of completeness of the 

line. But since dimension depends on structure and not on cardinality, such an axiom is justified 

only because of the simplicity it yields. In principle, there is no limit to the number of points that 

can be fitted on the line. To show this let us take the field of real numbers R and apply to it the 

operation of ultraproduct, with R itself as an index set and with an ultrafilter that contains all co-

countable subsets of R. We obtain a new field R 2 whose elements we may call reals of a second kind. 

We can prove that R 2 is of cardinality 2c = c 2 and obviously, then, is non- Archimedean and has 

infinites and infinitesimals. By iterating this operation one obtains fields Rk+l of reals of kind k + 1, 

forming the ultraproduct of Rk with Rk as an index set and with appropriate ultrafilters. Rk+ 1 is of 

cardinality 2ck = c and contains infinites and infinitesimals of k kinds; centered on each real 
kt1 

number x of R there is in Rk+ 1 a sequence of k monads of reals of different kinds, a sequence which 

is nested in the sense that every element in lln+ 1(x} is closer to x than every element in IJn(x}. This 

paper examines some properties of these generalized reals. (Received July 11, 1969.} 

668-5. KENNETH P. BOGART, Dartmouth College, Hanover, New Hampshire 03755. Small 

regular local Noether lattices. 

In "Structure theorems for regular local Noether lattices" [Michigan Math. J. 15 (1968}, 

167-176] the author introduced a collection ( RLn} of structurally simple regular local Noether 

lattices, and described the relationship between the structure of the lattices RLn and the structure 

of regular local Noether lattices in general. In this paper we show that this relationship may be 

much stronger than expected by showing that if a regular local Noether lattice has precisely 

3 minimal primes, then it is RL 3 . (Received July 22, 1969.} 

668-6. LEON W. COHEN, University of Maryland, College Park, Maryland 20742. 

Borel vindicated. 

With "interval" as an undefined term an axiomatic measure theory is developed for an abstract 

space which reflects the Borel process of 1898. The resulting Borel classes /Sn, n < n, are such that 

their union IS is an cr-algebra on which the measure is countably additive. No measurability condition 

is employed. In the context of a Hausdorff T 2 space this yields an integration theory as follows. A 

functioll f is called almost continuous on an interval I if for t > 0 there is a closed set A c I such that 

IJ(I - A) < t and f is continuous on A (Lusin's theorem}. Egorov's theorem is proved in the following 

form: If fn is a convergent sequence of continuous functions on a compact set A, then for t > 0 there 

is a closed set B c A such that IJ(A - B) < ( and the convergence is uniform on B. A linear functional 

I(f) is defined on a linear set of almost continuous functions with the property that if ~ is a sequence 

of such functions converging almost everywhere on I and JI(fn} J ~ K for all n, then I(lim fn} exists 

and lim I(fn} = I(lim fn}. The Lebesgue-Stieltjes theory in II!. n is subsumed. All details are carried 

out within the Borel class of rank 3. (Received June 26, 1969 .) 
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668-7. ANDRE JOYAL, Universite de Montreal, Montreal, Canada. Boolean algebras as 

functors. 

Let y be an infinite regular cardinal. A y- complete B A is a B A closed under sups of power 

< y. A y-field is a BA isomorphic to a y-complete field of sets. A ")'-representable BA is a BA 

isomorphic to a quotient of a y-field by a ")'-ideal. Let SOD be the category of sets and letS be the 
y 

full subcategory of SOD generated by sets of power < y. Then the category of functors (and natural 

transformations) from s.,.. to SOD which commute with projective limits is equivalent to the category 

of y -fields with y-isomorphisms. Restricting projective limit to diagrams of power < y, we obtain 

an equivalence with the category of y-representable BA's (and y-homomorphisms). A similar 

characterization of the category of y-complete BA's is obtained. Denoting by .!5_ (with k integer > 1) 

the full subcategory of SOD whose objects are the cardinal kn(n ~ 0}, then the category of BA's is equi­

valent to the category of functors from !5. to SOD commuting with finite products. For k = 2, this is a 

result of W. Lawvere. A study of measure theory in this functorial context has been undertaken as 

well as the problem of representing functors from sets to sets. (Received August 14,1969 .) 

668-8. RICHARD P. STANLEY, jet Propulsion Laboratory, California Institute of Technology, 

4800 Oak Grove Drive, Pas adena, California 9ll03, and Harvard University, 2 Divinity Avenue, 

Cambridge, Massachusetts 02138. Structure of incidence algebras and their automorphism groups. 

Let P and Q be locally finite partially ordered sets and I(P}, I(Q) their incidence algebras 

over a field K. Theorem l. If I(P) and I(Q) are isomorphic as K-algebras, then P and Q are isomor­

phic. Theorem 2. If P is finite, then the group O(P) of outer K-automorphisms of I(P) is isomorphic 

to the semidirect product of (K*)r-t by A(P}, where K* is the multiplicative group of K, r is the 

cycle rank of the Hasse diagram of P considered as a graph, t is the rank of the subgroup of cycles 

generated by cycles consisting of two unrefinable chains with the same endpoints, and A(P) is the 

group of automorphisms of P. Corollary. If Pis finite with 0 or l, then O(P) ""A(P). (Received 

August 14, 1969.) 

668-9. HAYON KIM, Loyola College, Montreal, Canada and BASIE A. RATTRAY, McGill 

University, Montreal, Canada. Topologies on objects of categories. 

We el(tend the concept "topologies on a set" to "topologies on an object of a category." 

Definition. A C -topology on an object A of a category ::!- is a functor X: C opp - :r such that 

(l) X preserves left roots, and (2) UX = C{- ,A) where :r is the category of topological spaces and 

U is the underlying set functor. Taking these as objects and natural transformations as maps we 

obtain a category (I (C). If C is the category of sets our definitions reduce to the usual ones. If 

C is the category of groups then g(C-) is isomorphic to the category of topological groups. Our 

main theorem is that if .IT is the varietal category of Linton then ~(.IT) is equivalent to the 

category of m:>dels of the theory Tin the category of topological spaces. (Received August 18, 1969.) 
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668-10. RICHARD M. WILSON, Ohio State University, Columbus, Ohio 43210. An existence 

theory for pairwise balanced designs. 

Given a set K of positive integers and a positive integer X, let B(K; X] denote the set of v > 0 

for which there exists a pairwise balanced design on v treatments with block sizes from K and index 

of pairwise balance X. A well-known conjecture on BIBD's is the existence conjecture (E. C.). 

There exists a constant C = C(k, X) such that (vjv !'!: C, X.(v- 1) "'0 (mod k- 1), ).,_v(v- l)"' 0 

(mod k(k- l))} !:; B( (k}; :>.. ]. A set K is said to be a closed set iff K = B(K; 1]. The sets BLK; X] are 

closed. Recursive construction methods yield the Main Theorem. Given a closed set K, there exists 

C such that for every k 0 € K, (vjv ;>; C, v "'k0 (mod ,B(K))J ~ K, where f3(K) = g.c.d. (k(k - l)jk (! KJ. 

Corollary. Every closed set K is finitely generated, i.e., there is a finite subset K0 ~ K such that 

K = B (K0 ; 1]. Applying the Main Theorem results in Theorem. There exists C = C (k, X) such that 

v E B((kJ; X] for all v ~ C satisfying v "'1 or k (mod k(k- 1)/(X, k(k- 1))). Theorem. The E. C. is 

valid for pairs k, X whenever either (i) k/( X,k) is one or a prime power, or (ii) ;1. <; ( ~k/2] - l) X 

([k/2]- 2). Theorem. If the E.C. is valid for X= 1, then it holds in general. Analogous results are 

given for the sets B (K; X]. (Received August 20, 1969.) 

668-11. NICKOLAS HEEREMA, Florida State University, Tallahassee, Florida 32306. 

An extension of classical Galois Theory to inseparable fields. 

Let k be a field having characteristic p, f. 0, let R = k[x] /xPn+lk[x], x an indeterminate, 

and let a be the group of all automorphisms of R leaving the coset of x fixed. Using results of 

M. E. Sweedler and R. L. Davis the following Galois correspondence is obtained, a correspondence 

which includes the purely inseparable theory of N. Jacobson and R. L. Davis and the classical finite 

separable theory. Let k denote the set of subfields h of k such that (k: h] < oo. For h E k let 

A(h) = (a E a ja(a) = a Va E h J and for J; a subgroup of a let I(J;) = (a E k ja(a) = a 1f a E .i;J. 

Theorem. 1( I = (ko jk0 = IA(h), h (! k} "' th (! k jk is a finite tensor product over h of normal 

simple extensionsJ . In addition, the subgroups of C{ having the form I(h) for h (! 1( are intrinsically 

characterized as those groups J; such that J; is a semidirect product of the inertial subgroup ;,0 , 

and a subgroup .ltk which is the extension to a of a finite group of automorphisms on k. The invariant 

subgroup i< 0 is naturally isomorphic to a "Galois" group of higher derivations as characterized by 

R. L. Davis. Also, for h E 1(I, k/h is separable (purely inseparable) iff J; = J;k( = .~t 0 ) where .It= A(h). 

(Received August 25, 1969.) 

668-12. JAMES WARD BROWN, University of Michigan, Dearborn, Michigan 48128. On the 

Sheffer A-type of certain modified polynomial sets. Preliminary report. 

The author tAbstract 69T-B 100, these cJiotiaiJ 16 (1969), 669-670] has introduced the poly­

nominal set ( p~a)(x)Jdefined by a generating relation of the form (l- t)-aF(x,t) = !;~ 0 p~a)(x)tn where 

F(x,t) is independent of the parameter a. The object here is to study certain modifications of 

(p(a)(x)J in the context of generalized Appell representations introduced by R. P. Boas, Jr. and 
n 

R. C. Buck ("Polynomial expansions of analytic functions," rev. ed., Academic Press, New York 

1964, p. 18] as well as the corresponding operators studied by C. A. Anderson (J. Math. Anal. Appl. 

19 (1967), 475-491]. Theorem. If (p~a)(x)} has a generalized Appell representation (corresponding 

to the operator J), then so does (p~a+Sn) (x) J (corresponding to the operator J(l - J) f3). Applications 
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of this result are made in various special cases when {p~a)(x) J is, in addition, of some A-type as 

defined by I. M. Sheffer tDuke Math. J. 5 (1939), 590-622). (Received September 4, 1969.) 

668-13. JAMES L. HOWLAND, University of Ottawa, Ottawa 2, Ontario, Canada and JOHN A. 

SENE Z, Sir George Williams University, Montreal, Quebec, Canada. A constructive method for the 

solution of the stability problem. 

The stability problem may be completely solved whenever the Liapunov matrix equation 

SM + M TS = - I may be solved for given matrices M in upper Hessenberg form with nonzero codiagonal 

elements. In this case, the solution may be obtained as a linear combination of linearly independent 

matrices S., readily obtained from M, for each of which S1M + MTS. is diagonal. The S. are charac-
1 1 1 

terized by the property SM = D + T where Dis diagonal and Tis skew-symmetric. Explicit formulae 

are available for the elements of the Si' while the determination of the correct linear combination 

requires .the solution of ann X n linear system. (Received September 5, 1969.) 

668-14. DAHSOONG YU, University of Oklahoma, Norman, Oklahoma 73069. Semigroup 

theory and finite time stability for a clas '> of partial differential equations. 

In the application of semigroup theory to the stability analysis of linear partial differential 

equations, it is the Friedrich's extension operator rather than the partial differential operator itself 

that satisfies the conditions of the Hille- Yosida theorem in contrast with several recent applications. 

(C. Hsu, ANL-7322, 1967]. For a nonlinear continuous system whose nonlinearity is bounded, 

() u(x,t)/ at=(- 1) 1 +PL)~~=O aa(x) alai u(x,t)/ax~l ... ox:n + g(t, u(x, t)], where lal = 

L;? 1 a1, x = (x 1, ... ,x ) and the function a (x) are real valued with 2p continuous derivatives in a 
1= n a 

bounded domain n c:: R n, g[ t,u(x,t)] is a continuous, bounded, real-valued function of t and u(x,t) such 

that g(t,O) = 0, the nonlinear semigroup operator functions only within a finite interval of time, hence 

it is more meaningful to define stability in terms of finite time stability. [See L. Weiss and E. F. 

Infante, Proc. Nat. Acad. Sci. U.S.A. 54 (1965), 44-48]. Theorem 1. A sufficient condition for the 

finite time stability of the unperturbed motion is that the semigroup {T('T) J be equibounded 

Theorem 2. A sufficient condition for the exponentially contractive finite time stability of the un­

perturbed motion is that there exist positive constants M and k such that IIT('T)tl'(t0 ;b)- T('T)tt~(l() ;a) II 

~ Me-ktll0(t0 ;b)- fl'(t0 ; a)ll. (Received August 13, 1969.) 

668-15. ALAN L. SELMAN, Pennsylvania State University, University Park, Pennsylvania 16802. 

Two hierarchies of reducibilities. Preliminary report. 

For each natural number n !:: 1, define two relations, ~n, and "'n' on subsets of w by 

A.RnB<-+VX[XE!:~ -XEZ::~1 andA.,nB +-+'fX[BE.L:~- A€L:~]. BothRn and"'n are 

reflexive and transitive. A rec. 8 - AR 8 and A "n 8 - A { Z:: 8 . Also, AI( 1 8 +-+ A (n) rec. B(n). n '\ n n+ 

The following three theorems follow from this remark together with some new results that generalize 

well-known theorems about recursiveness to higher levels of the arithmetical hierarchy. Theorem. 

Rn '? Rn+ 1. Theorem. !( n is a maximal transitive subrelation on ""E-n in ". Theorem. The R n­

ordering is an upper semilattice. Consider now the sequence of relations "'n· Theorem. "'n 1 "'n+l" 
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Theorem. A-'nB- A ( E~, and .11 is a maximal transitive subrelation of •'2: 1 in". Theorem. A.,I 1B 

if and only if there exist recursive functions f and g so that x E A+-> :B:y '!z < f(y) g(x,y,z) E B. 

Theorem. The -'n -ordering is an upper semilattice, and the class of t:,n sets is the 0 degree for the 

.In -degrees. (Received September 8, 1969.) 

668-16. WITHDRAWN. 

668-17. JAMES R. ROYSE, Department of Philosophy, San Francisco State College, San 

Francisco, California 94132. Systems of ramified set theory using constructive ordinals. 

Using notations for constructive ordinals, we describe a hierarchy of first-order systems of 

ramified (type-free) set theory. Ta is the system with all orders less than Ia 1. where a is a notation 

for Ia 1. We give a finite axiomatization of Ta by using the predicates Ord(x)- -x is a notation < 0 a, 

x < y - lx I < IY 1. O(x,y)- -y is of order x. The objects of order 0 are to be the natural numbers, and 

the orders are cumulative. Axioms formalizing properties of the notations are included, a finite 

number of comprehension axioms, using Bernay's method, plus the principle of mathematical 

inductionforsetsoforder< lal. LetTa+lbeT2a,etc. Then: Theorem l. Ta+4 ,..Cons(Ta+l). 

Theorem 2. Mathematical induction on sets of order lal+ 3 is not derivable from the other axioms 

of Ta+4 . (Received September 8, 1969.) 

668-18. ROBERTS. STRICHARTZ, Cornell University, Ithaca, New York 14850. The stationary 

observer and the Klein-Gordon equation. 

n lo 2 2 A 2 
Letx ~E ,tEE, =-o7ot +'-'x· WewishtodeterminesolutionsofOu= m ugivenu(O,t) 

and certain special derivatives P(Dx)u(O,t). Let Yk 1 (x), Yk 2(x), ... be an orthonormal basis for the 

spherical harmonics of degree k in En. Theorem. Given tempered distributions fk 1 (t), arbitrary 

if m = 0 and satisfying\ 1(s) = 0 for - m < s < m if m > 0, there exists a unique solution of (]u = m 2u 

satisfying Y k 1(Dx)u(O,t) = fk 1(t) (this makes sense because Cl - m 2 is partially hypoelliptic in x). 

An explicit formula gives u in terms of the fk 1 and the energy of u is computed in terms of certain 

norms of the fk 1. Some related equations are also examined. (Received September 8, 1969.) 

668-19. ANTHONY]. PENICO, University of Missouri, Rolla, Missouri 65401. Functional­

analysis identities for biadditive mappings on modules with nonassociative scalars. 

Let A be a nonassociative algebra with 1 (over the field F) admitting an involution a -a:, and 

obtainable, by the Cayley-Dickson construction (for terminology, cf. R. D. Schafer, "Nonnassociative 

algebras," Academic Press, New York, 1966), from one of its subalgebras. Let M be a left A-module. 

Let ( , ): M X M - A be a mapping satisfying, for every a in A and x,y in M: (i) (x,y) is additive 

in each argument; (ii) (x,y) = (y,x); (iii) (x, ay) + (ay,x) = (x,y)ii + a(y,x); (iv) (x,x) is in the center 

of A. Then it can be shown that the identity(*) (x + ay,x + ay)(y,y) = (x,x)(y,y) - (x,y)(y,x) + 

[(x,y) + a(y,y)] [(y,x) + a(y,y)) holds. Certain other familiar identities arising in classical functional 

analysis (e.g., polarization identity) can also be established. If F is an ordered field, then with 

suitable restrictions on the properties of (x,y}, one can infer from (*) the Cauchy-Schwarz inequality 
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(x,x)(y,y) :;:; (x,y)(y,x). The above-mentioned results appear to lay a foundation for a functional­

analysis theory for modules over the algebras A, and significantly extend results of a number of 

authors concerning linear spaces over the real quaternions and real Cayley numbers (octonions). 

(Received September 8, 1969 .) 

668-20. ITREL E. MONROE, Dartmouth College, Hanover, New Hampshire 03755. Utilizing 

additive functionals to define stopping times to obtain preassigned distributions. 

Let (Xt' F t) be a symmetric stable process of index a > 1 and L~ be a local time for 

(Xt' F t) at x. Let M be the set of measures 1.1 on R with the property that if x E U implies JJ(U) = oo, 

then IJ.({x J) = oo, where U is an open set. For IJ. E. M define the stopping time "''IJ = inf{t: JL: IJ(dx) > 1) 

and the probability measure 1/J (IJ) on R by 1/J(JJ}(A) = P fX"''IJ E. A}, Theorem. A probability measure v 

on R can be realized as 1/J (IJ.) for some jJ. E M if and only if Jlx Ia- 1v(dx) < oo. Theorem. Let Y be a 

random variable and (Xt, F t) be Brownian motion. If E {Y1 < oo then there is a measure 1J E M such 
2 

that X-r" has the same distribution as Y. If E(Y} = 0 and E(Y 1 < oo then IJ can be chosen such that 

E[Y2 } = E ("!'}. (Received September 9, 1969.) 

668-21. MATTHEW HACKMAN, University of Washington, Seattle, Washington 98105. 

A nonspectral generator of a bounded group. 

Theorem. Let X c L00 (R) be the closed subspace of functions of exponential type l. X is 

reflexive; differentiation is bounded by 1 on X and generates the group (Tt J of translations; if 6 EX* 

is evaluation at 0, 6(Ttf) = f(t) is not the Fourier transform of a complex measure for every f EX. 

(Received September 9, 1969.) 

668-22. RUTH A. BARI, George Washington University, Washington, D. C. 20006. Absolute 

reducibility of maps of at most 19 regions. 

Birkhoff and Lewis have proposed a strong form of the 4-color conjecture in terms of chromatic 

polynomials. A configuration is said to be absolutely reducible if its presence in a map assures us 

that the Birkhoff- Lewis conjecture holds for the given map if it holds for all maps with fewer regions 

than the given map. Birkhoff and Lewis proved that, in a cubic map of simply connected regions, a 

proper 2-ring, a proper 3-ring, and a 4-sided region surrounded by a proper 4-ring are absolutely 

reducible configurations. A regular map which contains no regions with fewer than five sides is 

called a regular major map. Since every proper map which contains none of the above reducible 

configurations is a regular major map, a proof that all such maps satisfy the Birkhoff- Lewis con­

jecture would confirm the 4-color conjecture. In this paper, certain properties of regular major 

maps are derived, and all such maps with at most 19 regions are determined within homeomorphism. 

The Birkhoff-Lewis conjecture is confirmed for each of these maps. It is thus shown that every 

proper map with at most 19 regions is absolutely reducible. (Received September 9, 1969.) 
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ABSTRACTS PRESENTED TO THE SOCIETY 

The next deadline for Abstracts will be October 30, 1969, The papers printed below were 

accepted by the American Mathematical Society for presentation by title. The abstracts are grouped 

according to subjects chosen by the author from categories listed on the abstract form. The miscel­

laneous group includes all abstracts for which the authors did not indicate a category. 

One abstract presented by title may be accepted per person per issue of these,c}/otiaiJ. 

Joint authors are treated as a separate category; thus, in addition to abstracts from two authors 

individually, one joint abstract by them may be accepted for a particular issue. 

Algebra & Theory of Numbers 

69T-Al49. JIRI SICHLER, University of Manitoba, Winnipeg 19, Manitoba, Canada. Left 

universal categories. 

A category t( is left universal if it has a small left adequate subcategory, and contains (up to 

equivalence) any category with small left adequate as a full subcategory. Any category with small 

left adequate is isomorphic to a full category of algebras. Therefore, (see Z. HedrHn, A, Pultr, 

"On full embeddings of categories of algebras," Illinois J, Math. 10(1966), 392-4p6, and J, R. Isbell, 

"Small adequate subcategories," J, London Math. Soc. 43 (1968), 242-246) the category 9J(l, 1) of all 

algebras with two unary operations is left universal. The size of its left adequate is (1, ~0 ) (see 

J. Sichler," Rich small categories," Abstract 69T-Al06, these cNotLCeJJ16(1969), August issue), 

There is a left universal category with left adequate of size (1, 5 ). No category with left adequate 

of smaller size is left universal. (Received May 5, 1969.) (Author introduced by Professor George A. 

Gratzer.) 

69T-Al50. ALBERT A. MULLIN, USATACOM, Building 200A, Warren, Michigan 48089. 

On the numb:r of representations as a sum of a prime number of prime numbers. 

* !_>_:!init~o~ 1. Let R (n) be the number of representations (up to comm·~tativity) of a natural 

number n as a sum of a prime number of prime numbers. Lemma 1, For each natural number n, 

- * . 2 -
n(n/2) ~ R (n) ~ n ·n(n) • (Emp.IJ.I(m)J/m)/log n, where n is the standard prime-counting function 

and J.1 is the standard Mobius function. Definition 2. Let v1 (n) be the greatest value (over all repre­

sentations of _n as a sum of a prime number of prime numbers) of the least summands in such 

representations of n. Definition 3~ Simi.larly, let V 2 (n) be defined by interchanging "greatest" and 

"least" in Definition 2. Lemma 2. For each natural number n, v1 (n) ~ [n/2] ~ v2 (n), where [n] 
---- - p p 

is the greatest prime number not exceeding~· Problems. Determine useful lower bounds to 

v1 (n) and upper bounds to v2 (n). (Received June 23, 1969.) 

69T-Al51, RAYMOND BALBES, University of Missouri, St. Louis, Missouri 63121 and 

ALFRED HORN, University of California, Los Angeles, California 90024. Projective distributive 

.lattices. 

Let L be a distributive lattice. Let J (resp. M) be the set of join irreducible (resp. meet 

irreducible) elements of L. The main results are the following: If L is countable, then L is 

projective in the category of distributive lattices if and only if the following conditions hold: 

(I) every element of Lis a finite sum of elements of J; {2) the product of any two elements of J 
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is in j; (3) every element of L is a finite product of elements of M. In the general case, necessary 

and sufficient conditions for projectivity are (1), (2), (3) and (4): ifF is a free distributive lattice 

and f: F- L is an epimorphism then there exists a function g 1 : J- F such that g1 preserves 

order and f~ (x) = x for all x E j. (Received june 26, 1969.) 

69T-Al52. IRVING GERST, State University of New York, Stony Brook, New York ll790. 

On the theory of nth _power residues and a conjecture of Kronecker. 

For rational integers a and n > l, let P (a) denote the set of primes of which a is an nth power 

residue, and write P(a) = P(b) when P(a) and P(b) differ at most in a set of primes having Dirichlet 

density zero. Theorem l, If P(a) = P(b), ab I' 0, then there exists an integer t with 0< t <n, (t, n) = 1 

such that eithe~i) ab t = rf for some integer d, or, if 8Jn, (ii) ab t = 2n/ 2dn for some integer d. 

Conversely, if either (i) or (ii) holds, then P(a) and P(b) differ at most in a finite number of primes, 

The case b = 1 had been given first by Trost (Nieuw Arch. Wiskunde 18 (1934), 58-61) and together 

with Theorem l implies Theorem 2, For ab I' 0, P(a) = P(b) iff for some integer t with 0 < t < n, 

(t, n) = l, P(abt) = p, where pis the set of all primes. These results are applied to determine 

when two monic, irreducible binomials which have essentially the same sets of prime divisors 

determine the same simple extensions over the rationals, thereby settling the validity of a con­

jecture of Kronecker in this case. As a result, counterexamples to the conjecture can easily be 

constructed, one simple example being x8 - 3.2 4 , x8 -3 7 . (This paper will appear in Acta Arith­

metica,) (Received june 30, 1969.) 

69T-Al53. JOHN H. COZZENS, Rutgers University, New Brunswick, New jersey 08903. 

Homological properties of the ring of differential polynomials, II. 

The ring of twisted polynomials k[t, p], where k is an algebraic closure of Z/2Z and Pis 
2 k 

the automorphism of k defined by z ~ z , "localized" at the multiplicative subset {t Jk an 

integer 5:: OJ, provides a second example of a principal right and left ideal domain, not a field, 

that is a right V- ring (see "Homological properties of the ring of differential polynomials," 

Abstract 69T -Al2 7, these cJ{otiai) 16 (1969), August issue). More generally, necessary and 

sufficient conditions in terms of k and p for k[t,p] to be a right V -ring are obtained. (Received 

july 14, 1969.) 

69T -Al54. JIANG LUH, North Carolina State University, Raleigh, North Carolina 2 7607. 

A generalization of the Chevalley- jacobson Density Theorem. 

Let G and H be vector spaces over division rings t, and t.' respectively, where .A ~ t.' • 

A group N of sernilinear transformations of G into H is said to be dense if, for every positive 

integer n and every n linearly independent elements g1 , ~ , ... , gn in G and every n elements 

~, h2 , ... , hn in H, there exists x E N such that&;. x =hi, i = l, 2, ... , n, In this paper, we consider 

primitive r-rings in the sense of Nobusawa (see Luh, Osaka j. Math. 5 (1968), 165-174), Theorem. 

For a r-ring M in the sense of Nobusawa, the following conditions are equivalent: (i) M is a 

prirni.tive r- ring, (ii) There exist abelian groups G and H such that M ~ Horn (H, G), r ~ Hom(G, H) 

and g'f'= H, hM = G for every 0 I' g E G and 0 I' h E H. (iii) There exist vector spaces G and H 

over division rings t. and t.' respectively, where A~!.. such that M is a dense group of semilinear 
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transformations of H into G and r is a dense group of semilinear transformations of G :into H, 

and the compositions xa.y, a.xfl for x, y E M, a., 8 E r are compositions of mappings. Moreover, the 

socle of M is the ideal of semilinear transformations of H into G of finite rank, and the socle of 

r, where r is considered as a r' -ring with r' = M, is the ideal of semilinear transformations of G 

into H of finite rank. (Received July 7, 1969.) 

69T-Al55. MICHAEL RICH, Temple University, Philadelphia, Pennsylvania 19122 and 5441 

North Sawyer, Chicago, Illinois 60625. On a class of nodal algebras. II 

Theorem. There do not exist any nodal algebras satisfying the identity x(xy) + (yx)x = 
2(xy)x over any field F of characteristic zero. The proof is obtained by first showing that if x is 

a nilpotent element of a power-associative algebra satisfying the above identity over a field F 

of characteristic zero then the operator L(x)- R(x) is a nilpotent operator. (Received July 14, 1969.) 

69T-Al56. AHMAD SHAFAAT, Carleton University, Ottawa, Ontario, Canada. Subcartesian 

products of finitely many finite algebras. 

Many varieties 'C, like those of semilattices, distributive lattices, Stone algebras, abelian 

groups of exponent dividing n, normal idempotent semigroups, satisfy the following condition: 

( •) Every algebra inK is isomorphic to a subcartesian product of a family of certain finitely many 

finite algebras. All the known varieties satisfying (•) also have the property of having finitely many 

subquasivarieties. We partly explain this and show that if the lattice L ('C) of subquasivarieties of 
q 

a quasivariety K of locally finite algebras has a finite maximal chain (in particular, if L ('C) is 
q 

finite), then K satisfies ( , ). This result provides a general method of establishing ( •) for many 

varieties. Finiteness of L ('C) has another interesting consequence for locally finite K: Every 
q 

subclass of K which contains subalgebras, isomorps and cartesian products of its algebras is a 

quasivariety. (Received July 14, 1969.) 

69T -Al57. CHINTHA Y AMMA, University of Alberta, Edmonton, Alberta, Canada. Short 

definitions of lattices and semilattices. Preliminary report. 

For each of the lattice operations join and meet, nine variants of the associative law and three 

variants of the absorption law can be obtained by p·ermuting and grouping the variables in all possible 

ways in the two laws. By combining the associative and absorption laws or their variants another 

type of identities known as absorptio-associative laws (A. Petcu, Rev. Roumaine, Math. Pures Appl. 

10 (1965), 339-355) can be formed. In this paper it is proved that 112 independent set's of four 

identities, 2 associative laws and 2 absorption laws or their variants, and 1128 independent sets of 

three identities, 2 absorptio-associative laws and 1 idempotent law, define a lattice and 48 sets of 

four identities of the first type do not define a lattice. Two independent sets of two axioms are also 

obtained for a semilattice which are much simpler than the set obtained by D. H. Potts (Canad. Math. 

Bull. 8 (1965), 519) and involve only three variables. None of the sets considered here includes the 

law of commutativity. (Received June 27, 1969.) 
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69T-Al58. ADOLF MADER, University of Hawaii, Honolulu, Hawaii 96822. The fully in~~ria~t__ 

subgroups of reduced algebraically compact Abelian groups. 

Let A be a reduced algebraically compact group. Associated with each a E A and each prime p 
n is the Ulm sequence U (a) = (H (a), H (pa), ...• H (p a), ..• ). Let U(a) = (U 2 (a), U3 (a), ... , U (a), .•. ). 

P P P P n r: P 
panially order .Y = (U(a)Ja (! A) by defining U(a) ~ U(b) iff Hp(p a) ~ Hp(p b) for all nand all p . 

.:!3~orem • .Y is a partially ordered set with meet. The set .Y* of dual ideals of .Y is a lattice under set 

inclusion, and if~ is the lattice of fully invariant subgroups of A, then a.:~* -~: Ua. = !_ll E AJU(a) ~ h 

for some h (! U} is a lattice isomorphism. The most interesting case arises when A = B*, the p-adic 

completion of an unbounded direct sum B of cyclic p-groups. Especially interesting are the pure fully 

invariant subgroups of B* containing B, the maximal torsion subgroup of B*. These groups (for pI 2) 

are characterized by the property that they are pure in B* containing B, and that every isomorphism 

between p-hasic subgroups extends to an automorphism of the group. Two such groups are isomorphic 

iff they are equal. There are 2'1:1.0 different such groups generated by a single element. (Received 

june 25, 1969.) 

69T-Al59. REBECCA SLOVER, Virginia Polytechnic Institute, Blacksburg, Virginia 24061. 

A note on the radical of row-finite matrices. 

Sexauer and Warnock have recently given a necessary and sufficient condition for an element 

to be a member of the jacobson radical of the ring of all row-finite matrices over a ring R. The 

purpose of this paper is to give a slightly different characterization of this radical which will be more 

straightforward. Let R be a ring, j an infinite index set, R j the ring of all j X j row-finite matrices 

over R, and r(R) the jacobson radical of R. A matrix A is diagonalized provided that if (ai1j 1• aizj 2 •···J 
is a sequence of entries of A such that (jl, j 2, •.. } contains infinitely many distinct elements, then 

there exists a positive integer p such that ailh ai2 j2 .•. aipjp = 0. Theorem. Let A (! Rj. Then 

A (! r(R j) if and only if A E (I'(R)1 jand each element of the left ideal of Rj generated by A is 

diagonalized. (Received july 14, 1969.) 

69T-Al60. MICHAEL B. SLATER, University of Bristol, Bristol 8, England. On composing 

algebras without l. 

Say A = (A, +, •, F, n) is a comp:Jsing algebra iff (A, +, ·, F) is a (nonassoc.) algebra over the 

(arbitrary) field F, and n: A - F ;;;isfies-~(a.x) = -:2n(x); n(x + y) - n(x) - n(y) = g(x,y) is F -bilinear; 

n(x) = 0 and g(x,A) = (0) imply x = 0; n(x • y) = n(x)n(y). Say A is_!sotopic to A0 =(A,+,., F, n) iff 

x • y = xU • yV for some fixed invertible lin. trs. U, V of (A, +, F). If A has a 1, then A is a composi­

tion algebra, and these, together with all their composing isotopes, are well understood (Kaplansky, 

P roc. A mer. Math. Soc. 4 ( 1953 ), 956). Theorem. 1 he composing algebra A is isotopic to a compo­

sition algebra iff :[b, c (!A so~ and
2
Lc are onto maps. Example. Let H = (H, +, n, R) be real 

Hilbert sequence space with n(x) = JxJ . There is a bicontinuous product • on H so (H, +, , , n, R) is 

a composing algebra with left unity e (in particular Le is invertible), but not isotopic to any composi­

tion algebra. The construction is an easy modification of the one by Urbanik and Wright, Proc. Amer. 

Math. Soc. 11 (1960), 961. (Received july 15, 1969.) 
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69T-A161. JOHN D. DIXON, Carleton University, Ottawa, Ontario, Canada. The number of 

steps required in the Euclidean algorithm. 

For any pair of integers u, v with 1 ~ u ~ v the Euclidean algorithm defines a finite list of 

integers ri, q1 with the properties that all qi > 0, r0 !' r1 > .•• > rn+l = 0, r0 = v, r1 = u, and 

ri-l = '\ ri + ri+l (fori= 1,2, ••• , n). We call n the length of the algorithm for u and v and denote it 

by L(u,v). Then we can prove the following. Theorem. For all f > o, c > 0 there exist X and K such 
-2 /2+t: 2 -c 

that, for all x ~ X, 1(120 log 2) log v - L(u,v)l < (log v) for all except at most Kx (log x) of 

the pairs u,v with 1 i!l u ~ v ~ x. (Received July 14, 1969.) 

69T-162. PAUL F. CONRAD and JOHN DAUNS, Tulane University, New Orleans, Louisiana 

70118. An embedding theorem for lattice ordered fields. 

Consider a commutative lattice ordered field G whose additive group has a finite lattice basis. 

{1) Then the special elements of G form a multiplicative group if and only if for each special element 
-1 

0 < a E G, also a > 0. Assume (1 ). The archirnedian classes ofpositive special elements of G 

form a group r. Form the !-field V(r,R) of all functions a.: t .. R into the reals such that 

( Y E r!a.(y) 'f OJ is a finite union of sets satisfying the ascending chain condition. (2) If r is torsion 

free, then there is an !-isomorphism 'IT; G .. V(r,R). These results will appear shortly in the 

Pacific Journal of Mathematics. (Received June 7, 1969.) 

691-A163. GEORG J. RIEGER, State University of New York at Buffalo, Amherst, New York 

14225. On linear algebra over the quaternions. I. 

Denote by K the division ring of the quaternions. The center of K is the field R of the real 

numbers. For natural n, consider Kn as left vector space over K with .the symplectic inner product. 

For a linear map A: Kn ... Kn, the eigenvalue problem takes the-form xA = Xx with X(! K and 
n 

0 F x E K • For selfadjoint A, it follows X E R; the existence of eigen values X is proved by a com-

pactness argument for Rayleigh quotients (xA, x)/(x,x), and the spectral theorem is given with several 

consequences, like the existence of JA and the polar decomposition of A. After introducing convergence, 

various iteration methods are discussed and special attention is given to speed of convergence; we 

study the methods of successive iterat.ion and steepest descent for solving systems of linear equations 

and also the Jacobi method for computing eigenvalues of selfadjoint matrices. (Received July 22, 1969.) 

69T -A164. BRIAN J. DAY, University of New South Wales, Kensington, New South Wales, 

2033, Australia. Closed categories of functor!~ 

The words category, functor, natural transformation, mean ~,..category, 'lr-functor, 'lr-natural 

transformation for a fixed (and suitably complete) symmetric monoidal closed category 'lr. A pre-
op op 

monoidal category is a category a together with functors p : a ® a ® Cl .. 'r. J: (/ .. 'lr • and 

natural transformations satisfying certain axioms; a monoidal category is a special case. Th~em. 

To each premonoidal structure on a small category (/ there corresponds an essentially unique hi­

closed monoidal structure on the functor category (O','Ir J (that is, a monoidal structure with - ®T 

and T® -having right adjoints for each T E [a, 'lr]) for which a(A -) ®Ia (B -) ""P(AB -). Examples 

of such closed functor categories are simplicial sets, complexes of abelian groups, modules over a 

commutative ring or over a hopf algebra, and bimoduies over a small category. Other closely related 
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closed categories are those of sheaves over a topology and algebras over a (finitary) commutative 

theory. (Received July 18, 1969.) 

69T-A165. STEPHEN H, BROWN, North Carolina State University, Raleigh, North Carolina 

27607. On right quasi-duo rings. 

De!~nitio_~· A ring is called a right duo ring provided every right ideal is a left ideal. 

Definition, A maximal right ideal Min a ring R is called a ·quasi-modular maximal right ideal of R 

if and only if R2 f;; M. Definition, A ring R will be called right quasi-duo provided every quasi­

modular maximal right ideal is a left ideal, Examp~:_. Let R = (~ g). Where D is a division ring •. 

Then R is right quasi-duo but not right duo, Proposition. R is right quasi-duo if and only if for each 

pair of quasi-modular maximal right ideals, M and N, R/M"" R/N implies M = N, Proposition. If R 

is right quasi-duo and has a left identity then each maximal right ideal is a maximal left ideal, 

_'!heo!em. Let R be a right quasi-duo ring with 1 and let Rn denote then X n matrix ring over R. 

Then every simple right Rn -module is injective if and only if R is a right duo regular ring. (Received 

July 28, 1969.) 

69T-A166. R. pADMANABHAN, University of Manitoba, Winnipeg 19, Manitoba, Regula:J:: 

identities of lattices. II. 

Theorem, The lattice of all equational classes of algebras defined by the regular equations of 

lattices (see Abstract 69T -A62, these cJfoti.ceiJ 16 (1969), 652) is isomorphic to the direct product 

of the lattice of all equational classes of lattices and the two-element chain. Hence, by a result of 

B. Jonsson ("Algebras whose congruence lattices are distributive," Math. Scand. 21 (1967), 110-121), 

this lattice is distributive. (Received July 28, 1969.) 

69T-A167. RICHARD M. WILSON, Ohio State University, Columbus, Ohio 43210. Difference 

families in elementary abelian groups. 

Let G be a finite additive abelian group of order v. A(v, k, ), ) - difference family ia G is a 

family (Bi /i E I) of subsets of G (not necessarily distinct), each of cardinality k, and such that the 

list (a - b/a f b; a, b E Bi; i E I) includes each nonzero element of G precisely ), times. The existence 

of such a difference family implies the existence of a (v, k, ).)-- BIBD with G as a regular group of 

automorphisms, The number of" base blocks" (the cardinality of 1) is ),(v - 1 )/k(k - I), which is 

necessarily an integer, Theorem. Let k be given and let q be a prime power, q > ({I/2)k(k- 1)Jk(k-l). 

Then there exists a (q, k, ), ) - difference family in the elementary abelian group of order q if and 

only if ).(q - 1) = 0 (mod k(k - I)). Corollary. Given k, there are infinitely many integers v for which 

a (v,k,1)- BIBD exists. (Received June 19, I969.) (Author introduced by Professor D. K. Ray 

Chaudhuti.) 
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69T-Al68. KENNETH E. HUMMEL, The University of Texas, Austin, Texas 78712. 

Restricted semiprimary rings. Preliminary report. 

Let R be a ring with unity. R is restricted semiprimary (RSP) if and only if R/ A is semi­

primary for every nonzero ideal A of R. R is restricted artinian (RM) if and only if R/ A is left 

artinian for every nonzero ideal A of R. Clearly: if R is RM then R is RSP, but an example shows 

the converse is false. Theorem 1. R is RSP if and only if (i) R/ M is artinian for every nonzero 

maximal ideal M of R, and (ii) each nonzero ideal contains a product of maximal ideals. Theorem 2. 

(a) A right perfect RSP ring is semiprimary, and (b) If R is RSP and not sem!.primary then R is 

prime. Additional properties of commutative RSP-domains are considered. (Received July 30, 1969.) 

(Author introduced by Mr. Efraim P. Armendariz.) 

69T-Al69. R. J. WARNE, West Virginia University, Morgantown, West Virginia 26506. 

~lass of regular bisimp~':_ semigr_:>ups.: II. 

Let E be a band. Let O(R) denote the collection of R-classes of E. Order O(R) as follows: 

if R1 , R 2 E O(R ), ~ < R2 if and only if e < f for all e E R1 and f E R2 • If O(R) is order isomorphic 

to 1°, the nonnegative integers, under the reverse of the usual order, E is called a naturally ordered 

band. A bisimple semigroup S is called E -bisim?le if its set of idempotents form a naturally 

ordered band. Let N denote the natural numbers. Theorem. Sis an E-bisimple semigroup if and 

only if S""' ((1° X (01) X (G X K*)) U((P X N) X (G X K )), where G is a gro).lp and K and K* are sets, 
r-t k-t 

under the multiplication ((n,k), (g,p))((r,s), (h,q)) = ((n,k)(r,s), g9 h9 , x). where x = q if 
k-r-1 

r., k and x = p(h9 'Y) if k > r,t = min(r,k), 9is an endomorphism of G, ')'is a homomorphism of 

G into GK, the full transformation group on K, and juxtaposition denotes multiplication in G and C, 

the bicyclic semi.group. This theorem is the initial structure theorem (mod groups) beyond the Rees 

Theorem for regular (bisimple) semigroups which are not in general inverse semigroups. An iso­

morphism theorem is given. For some examples, see [R. J. Warne, Duke Math. J. 33 (1966), 190). 

(Received July 29, 1969.) 

69T-Al70. SAROJ JAIN, State University of New York, Buffalo, New York 14214. ~gen.:.:_: 

alisation of q-rings. 

Jain, Mohamed and Singh ("Rings in which every right ideal is quasi-injective," Pacific J. Math. 

30 ( 1969)) defined a right q-ring and characterised it as a right self injective ring in which every large 

right ideal is two-sided. In this paper, we study right continuous rings in which every large right 

ideal is two-sided. Such rings will be called rights-rings. Our object is to show that some of the re­

sults proved for right q-rings still hold for rights-rings. Some of the main results are: (i) a prime 

right s-ring is simple artinian, and (ii) a semiprime ring R is a right s-ring if and only if R = S Ell T, 

where S is a continuous strongly regular ring and T is semisimple artinian. Examples are given to 

show that a right s-ring is not, in general, a right q-ring. (Received August 4, 1969 .) (Author intro­

duced by Professor R. S. Varma.) 
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69T-Al7l. WITHDRAWN. 

69T-Al72. KENT R. FULLER, University of Iowa, Iowa City, Iowa 52240 and D. A. HILL, 

University of Oregon, Eugene, Oregon 97403. On quasi-projective rnod~~es via relative projectivity. 

In ~· R. Acad. Sci. Paris Soh. A-B, 286(1969), Ser. A, 361-364]. E. de Robert has considered 

the concept of relative projectivity which extends that of quasi-projective modules. A module M !s 

projective relative to a module U in case Horn (M, ,J) preserves the exactness of all sequences 

o--s ... U ... T ... 0. Making use of Robert's results, the following answer to a question of C. Faith 

(Math. Reviews 36, .13817] is given. Theor~~· lf every left R-rnodule has a quasi-projective cover 

then R is a left perfect ring. Other consequences of the methods of relative projectivity are: In 

order for every direct product of projective left R-rnodules to be proj~tive it is sufficient that 

each direct product of copies of RR be quasi-projective. lf RM has a projective cover then M is 

quasi-projective if and only if M is projective over a factor ring of R. Every direct sum of copies 

of a finitely generated quasi-projective module is quasi-projective. (Received August 7, 1969.) 

69T-Al73. ANNE B. KOEHLER, Miami University, Oxford, Ohio 450'56. Quasi-p::~J_ecti:-:= 

covers and direct sums. 

A ring is associative with a unit element. The notion of projective cover has been defined by 

H. Bass C"Finitistic dimension and a homological generalization of serniprirnary rings," Trans. 

A mer. Math. Soc. 95 (1960), 466-588J, and the definition of quasi-projective cover has been given by 

L. E. T. Wu and J.P. Jans ["On quasi-projectives," Illinois J. Math. 11(1967), 439-4471. Theorem. 

If every module has a quasi-projective cover, then every module has a projective cover. Direct 

sums of quasi-projective and of quasi-injective ffi·:>dules are investigated. (Received August 7, 1969.) 

69T-Al74. DWIGHT W. READ, University of California, Los Angeles, California 90024. 

On rn-extensions of Boolean algebras. Prelirni.nary report. 

Let (at \ET be an infinite indexed set of nondegenerate Boolean algebras. Let ( (it}tET oB} 

be the Boolean product of (a.} T" lf a is a Boolean algebra, let K be the class of all rn-extensions 
t tE a 

of a, rn a. fixed, arbitrary, infinite cardinal number. Let T' be the set of all t E T such that K a 
= t 

contains more than one element. Theore~. K8 does not contain a smallest elern.ent if T' ~ C1 

Corollary. If at =at' for all t, t' E T, then K8 contains a smallest element if and only if an 

rn-extension of 1!J is an rn-cornpletion. This answers the question posed by Sikorski on whether in 

general Ka must contain a smallest element r.· Boolean algebras," Springer-Verlag, New York, 1964, 

p. 169]. in the negative as Sikorski gives an example (in the case where rn = OJ of a Boolean algebra 

a such that "'a contains more than one element (p. 172). A method of constructing, for an arbitrary 

infinite cardinal rn, a Boolean algebra a such that 1( contains more than one element is also .a 
given. (Received August 8, 1969.) 

69T-Al75. WITHDRAWN. 
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69T-Al76. RAYMO;:..JD BALBES, University of Missouri, St. Louis, Missouri 63121. ~~epre­

sentation theorem for distributive quasi-lattices. 
--------------

In [Fund. Math. 60 (1967), 191-200], J. Plonka introduces the notion of a distributive quasi­

lattice (DQL). They are algebras which satisfy the usual axioms for a distributive lattice (con­

sidered as an algebra with two binary operations) except that the absorption laws are deleted. The 

purpose of this paper is to obtain a representation theorem for distributive quasi-lattices which 

is analogous to the representation of distributive lattices as rings of sets. Indeed, in the case when 

a DQL is a distributive lattice, our representation coincides with the classical one. (Received 

August 13, 1969.) 

69T -Al 77. RICHARD D. WEINER, Washington University, St. Louis, Missouri 63130. 

Certain systems of field extensions. 

Let F be a field of characteristic p f 0, K/F a Galois extension of degree relatively prime top, 

and G = Gal(K/F ). For a fixed positive integer n, let Kn denote the algebra of a-tuples of elements 

in K with addition and m•.1ltiplication defined componentwise. G can be regarded as operating on Kn 

comp~:>nentwise. For each X E Hom(G, GL(n,F )), where F is the prime field ofF, let 
n t p p 

V = (Y E K :ct(y) = x(cr) .Y• v (f E G} with t denoting transpose. Let P be the map defined on an alge-
X 

braic closure n of K by P(x) = xp - x. There exists (Jacobson, "Lectures in Abstract Algebra, .. 

Vol. III, pp. 132-140) a bijective correspondence between the abelian extensions L/K, ~ L c:: n and 

Gal(L/K) has order pn and exponent p, and the subgroups Q/P(K) of K/P(K) having order pn and 

exponent p. The principal result of this paper shows that such an extension L of K admits an action 

G of G lifting G and leaving L invariant iff :!! an element_y E VX for some X E Hom(G, GL(n,Fp)) 3 

the set (v1 + P(K), ... , vn + P(K)} generates the group Q(L)/P(K) which corresponds to L. If this 
n _ _ t 

occurs and if~ E L 3 P(~) = ~· L = K(w1 , •.. ,wn) and such an action G is defined by cr(~) = '\(((<) ~· 

A generalization of this result to the case where Gal(L/K) is a finite abelian p-group will be forth­

coming. (Received August 18, 1969.) 

69T -Al 78. E. W. JOHNS0:-.1 and JOHN P. LED!AEV, University of Iowa, Iowa City, Iowa 52240 

and J. A. JOHNSON, California Technological Jet Propulsion Laboratory, Pasadena, California, 

91109. Structure and embedding theorems for unique normal decomposition lattices. 

Let :l be a commutative multiplicative lattice in which each element is a join of join principal 

elements and in which I is compact. :l is a unique ~or~al <:I~co~Q~itio~ lattice (or UND lattice) 

if each element of :l has a unique normal decomposition. A multiplicative lattice isomorphism 

f: :l ~ :l' which maps primes into primes, primaries into primaries and 0 into 0 is called a dense 

~~bedding if for each A' E :l' which is not less than or equal to any isolated component of zero there 

exists a nonzero A E :l such that f(A) ~ A'. Theorem 1. :lis a UNO lattice if and only if :l is a 

finite direct sum of lattices having a nilpotent maximal, and one-dimensional lattices in which 0 is 

prime and in which each nonzero element is greater than or equal to a product of nonzero prime 

elements. Theore!!!_ 2.. A lattice :l in which each element has a normal decomposition is a UND 

lattice if and only if there exists a dense embedding of a lattice of ideals of a finite direct sum of 

Dedekind domains and special primary rings into :l such that maximal ideals are mapped onto 

maximal elements of :l. Theorem 3. Let :l be a UND lattice. Each primary element of :l is a 

power of a prime if and only if .:f is represented as a lattice of ideals of a direct sum of Dedekind 

domains and special primary rings. (Received August 18, 1969.) 
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69T-A179. C. J. EVERETT and NICHOLAS C. METROPOLIS, Los Alam~s Scientific Laboratory, 

Los Alam'Js, New Mexico 87544. Approximation of ~he llt~o_o_:_~~: 

A class of functions g (w), K ~ 2, is defined, for which the recursive sequences wnt 1 = 
1/IJ K K , 

gK(wn) converge toN , with relative error ent 1 "" C(K)en. Newtons m.~thod results when K = 2. 

1he coefficients of the gK(w) are of the form UK/LrUK-r' where Ur, Ls are generalized" factorials," 

and form a triangle which is Pascal's when v= 2. 1n this case, if w1 = ~/y1 , where x 1 , y 1 is the 
2 2 n 

first positive solution of Pell's equation x - Ny = 1, then wnt 1 = xat/Yntl is the K pth or 

2Kn pth convergent to the continued fraction for JN, its period p being even or odd. (Received 

August 22, 1969.) 

69T-A180. CRAIG R. PLATT, University of Manitoba, Winnipeg 19, Manitoba, Canada. 

Oae-one and onto in algebraic__:ategories. 

An algebraic category is a category whose objects are universal algebras and whose morphisms 

are all the homomorphisms between them. Theorem. Let K be a small category and I and S sub­

categories of K. Then (a) and (b) are equivalent: (a) There exist an algebraic category H and an 

isomorphism F: K - H of categories such that the image of 1 is the set of 1-1 homomorphisms of H, 

and the image of S is the set of all onto homomorphisms of H; (b) the following hold: ( 1) K, I, and S 

have the same objects, (2) I consists of monomorphisms of K, (2') S consists of epimorphisms of K, 

(3) if xy is in I, then xis in I (where xy means x followed by y), (3') if xy is inS, then y is inS, 

(4) if m is in I, nisin S, x andy are inK, and xm = ny, then x = nz for some z inK. For the case 

of a one-object category, this was proved by M. Makkai (Acta Math. 15 (1964), 297-307). For small 

categories, the above solves Problem 10 of Gratzer ("Universal algebra," Van Nostrand, Princeton, 

N.J., 1968). (Received August 21, 1969.) 

69T-A18l. NARAIN D. GUPTA, University of Manitoba, Winnipeg 19, Manitoba, Canada. 

Metanilpotent varieties of groups. 

v 
A. L. Smel'kin [Dokl. Akad. Nauk SSSR 178 (1968), 307-310 =Soviet Math. Dokl. 9 (1968), 100-

103]has proved that if IJ.l is a subvariety of !!!cUI (nilpotent-of-class-c-by-abelian) such that Ill does 

not contain the variety of all metabelian groups then every !!\-group is an exponent-by-nilpotent-by­

exponent group. We show that the same conclusion holds if ll is a subvariety of !llc 'Jtl. (Received 

August 25, 1969.) 

69T-Al82. CHARLES A. GREEN, University of Maine, Orono, Maine 04473. Upper semilattices 

in which prime and irreducible ideals coincide. 

LetS be an upper semilattice. Definitions are as in Abstract 68T-A55, these cJiotiaiJ 15 

(1968), 1040, except that the empty set is included am~ng the ideals. Theorem l. The irreducible 

and prime ideals inS coincide iff S is a decomposition semi.lattice. _Theorem 2. S is a decomposition 

semilattice iff for every ideal A and every x not in A there exists a prime ideal containing A but not x; 

equivalently, iff every ideal is the intersection of the prime ideals containing it. (Received August 26, 

1969.) 

963 



69T-Al83. RONALD F. HIRSHON, Polytechnic Institute of Brooklyn, Brooklyn, New York 11201. 

Direct decompositions of a group into indecomposable direct factors. 

A group which obeys the maximal condition for normal subgroups may not in general be decom­

posed in an essentially unique way as a direct product of directly indecomposable groups. Our main 

result indicates that if G satisfies the maximal condition for normal subgroups then the possibility 

for an essentially unique decomposition for G is dependent on the cancellation properties of homo-

morphic images of G. This result generalizes the well-known theorem that a group with a principal 

series may be decomposed in an essentially unique way. It is also shown that for certain groups G, 

the hopficity of homomorphic images of G plays a role in determining whether or not G may be de­

composed in an essentially unique way. (Received August 22, 1969.) 

69T-Al84. MARK L. TEPLY, University of Florida, Gainesville, Florida 32601. On 

noncom mutative splitting rings. 

The concepts of torsion and primary are as inS. E. Dickson's paper, "Decomposition of 

modules." II: "Rings without chain condition," Math. Z. 104 (1968), 349-357. All rings have identity, 

and all modules are left unitary R-modules. Definition. A ring R is called splitting if each module 

contains its torsion submodule as a direct summand. In his paper, "Noetherian splitting rings are 

Artinian," j. London Math. Soc. 42 (1967), 732-736, Dickson conjectures that all splitting rings are 

torsion and shows that the conjecture holds for commutative Noetherian rings. Theorem l. Suppose 

each S-primary filter contains two-sided ideals Ls, Ks satisfying: (i) Ks!::: Ls ~ R. (ii) Ls is finitely 

generated as a left ideal, and (iii) Ks is finitely generated as a right ideal. Then R is a splitting ring 

if and only if R is torsion. Corollary. Suppose each maximal left ideal is two-sided and is finitely 

generated as both a left and a right ideal. Then R is splitting if and only if R is torsion. Theorem 2. 

Suppose R/ j(R) is torsion, where J(R) denotes the jacobson radical of R. Then R is splitting if and 

only if R is torsion. (Received August 28, 1969.) 

69T-Al85. R. ALAN DAY, McMaster University, Hamilton, Ontario, Canada. Injectives in 

equational classes in Heyting algebras. Preliminary report. 

A Heyting algebra is a bounded relatively-pseudo-complemented lattice considered as a 

(universal) algebra with operations: v, A,-, 0, l, where x ~a- b iff a Ax~ b. For n <: w, let An 

be the Heyting algebra obtained by adding a new unit to the Boolean algebra with 2.n elements. Let 

'Jt be the equational class of all Heyting algebras. Lemma I. For A, B E 'Jt, A E S(B) then B is an 

essential extension of A iff V b E B, b <: 1 implies :!! a E A • "l • b "'a <I. Lemma 2. A non-Boolean 

A is subdirectly irreducible iff A is an essential extension of A1. Theorem. For non-Boolean 

equational class It c:: 'K, the following are equivalent: (!) .ft contains a non-Boolean injective algebra, 

(2) lt has (enough) injectives, (3) It= HSP(An) for some 1 ~ n < u.•. (Received August 28, 1969.) 
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69T-Al86. K. B. REID and EZRA BROWN, Louisiana State University, Baton Rouge, 

Louisiana 70803. On the existence of doubly regular tournaments. 

Let e be an arc of a tournament T and denote by T(e) the number of 3- cycles of T which contain 

e. T is called homogeneous if there is an integer k such that T(e) = k for all arcs e of T. T is called 

doubly regular if every node dominates the same number of other nodes and every pair of distinct 

nodes dominates the same number of other nodes. Theorem l. Tis homogeneous if and only if Tis 

doubly regular. Theorem 2. Doubly regular tournaments exist for all prime power orders congruent 

to 3 (mod 4). Theorem 3. If there exists a doubly regular tournament of order n, then there exists 

a doubly regular tournament of order 2n + l. (Received August 29, 1969.) 

69T-Al87. TREVOR EVANS, Emory University, Atlanta, Georgia 30322. Residually finite 

semigroups of endomorphisms. 

In"Finitelypresentedloops,lattices,etc.are hopfian," (J. London Math. Soc. 44 (1969), 551-552) 

it was shown that Malcev's theorem that a finitely generated residually finite group is hopfian, 

generalizes to any variety of algebras. There is a similar generalization of B aumslag' s theorem 

that the automorphism group of a finitely generated residually finite group is residually finite 

(J. London Math. Soc. 38 (1963), ll7-ll8) to semigroups of endomorphisms of residually finite alge-

bras in any variety. This generalization yields, by considering the semigroups of endomorphisms 

of free groupoids and free loops, new proofs of the well-known facts that free semigroups and free 

groups are residually finite. (Received August 29, 1969.) 

69T-Al88. PAUL E. SCHUPP, Courant Institute, New York University, New York, New York 

10003. Small cancellation quotient groups of free products with amalgamation. 

There has been considerable study of "small cancellation" quotient groups of free groups and 

free products. We have discovered that there is a small cancellation theory of quotient groups of free 

products with amalgamation. Many previous results from the free product situation, such as the 

generalized Greendlinger's Lemma and results on torsion elements, continue to hold in the free 

product with amalgamation case. The present theory has some immediate applications to embedding 

problems. Say that a group G has property Q if every countable group can be embedded in a quotient 

group of G. Theorem. Let K be a free group. Let H be a finitely generated subgroup of K with 

[K: H] = oo. Let L be any group containing, as a proper subgroup, an isomorphic copy, H', of H. 

Then the group K • L amalgamating H = H', has property Q. Theorem. The group G = 

(a, b, c, d; b- 1ab = a 2 , c- 1bc = b 2 , d- 1cd = c 2 , a- 1da = d 2 ) used by G. Higman to prove the existence 

of a finitely generated infinite simple group, has property Q. (Received September 2, 1969.) 

69T-Al89. DEBORAH E. PRINCE, University of Kansas, Lawrence, Kansas 66044. 

X- hypercentral groups. 

Let X be a class of groups closed under the taking of subgroups, quotient groups, and finite 

direct sums. For any group G, let X 1(G) be the set of elements x E G such that G induces an X group 

of automorphisms on xG. This set is a characteristic subgroup of G. By defining Xa+l (G)/Xa(G) = 
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x 1 (G/Xa(G)) and taking unions at limit ordinals, it is possible to define the X-hypercentral series of 

a group G. If G = XfJ (G) for some fJ, G E. HXA. Theorem. Let x 1 be the class of noetherian groups 

and x 2 the class of artinian groups. Fori= 1,2, the cartesian product of HXiA groups fGa1aEt, is an 

HXi A group if and only if all but finitely many of the G are nilpotent of bounded class. An element 
a 

x E G is called residually X if x = e or if there exists N <l G such that e 1 xN E X 1 (G/N). A group 

G E RX if each element is residually X. Theorem. If G E RX and if G satisfies the minimal condition 

for normal subgroups, then G is an X extension of a ZA group. In particular, G E HXA. Theorem. 

If G E Rx and N is a minimal normal subgroup of G, then N ~ X1(G). Theorem. If the set R = R(G) 

of residually X elements of. G forms a proper subgroup of G, then: (i) G = G'. (ii) G has no proper 

normal subgroups N such that G/N EX. (iii) x 1 (G)= X2(G) = z1 (G)= Z 2 (G). Furthermore, if G 

satisfies the minimal condition for normal subgroups, then R = Z(G). (Received September 2, 1969.) 

Analysis 

69T-Bl67. WILLIAM D. L. APPLING, North Texas State University, Denton, Texas 76203. 

Concerning part of the Bochner-Radon-Nikodym theorem. 

U, F, R8, RA, R~ and the notion of integral are as in previous abstracts of the author. For 

each f in R A let Q[ denote {tIt in R8 , J Utf exists} For each g in R:, let Zg denote {tit in Qg' 

0 = r f r lt(V)-t(l)ig(lJl, Theorem 1. If g is in R+A' sis in Q, and for each c > 0 there is some t JUJV ;o___ E 

in Zg such that fuis(V)- t(V)ig(V) <c, then sis in Z_Jr. J;:he~2. If g is in R:, then Zg includes 

II =- { tjt in Q , t has no more than two numbers in its range~, Z contains every maximum function 
g g g 

of every finite subset of II , and finally, by Theorem J., Z includes Q and hence is Q • Theorem 3. 
g g g g 

Suppose T is a transformation from RA into RA such that T(~) = ~ and for some K and all f and h in 

RA and V in F, fviT(f)(I)- T(h)(IJI !11 KJvif(I)- h(l)l. Iff is in RA, tis in~ and for each I in F, 

t (I) T (f) = T(t (I)f), then f VtT (f) = T (jtf)(V) for all V in F. (Received April 9, 1969.) 

69T-Bl68. JAMES R. CHOIKE, Wayne State University, Detroit, Michigan 48202. An ele_:nen­

tary proof of a theorem of Valiron. 

Theorem. Let f(z) be an unbounded holomorphic function in lzl <1 that is bounded on a 

boundary path L1 whose end is lzl = 1. Then there exists a boundary path L along which f(z) .. oo. 

In particular, if L1 is a spiral, then L is also a spiral. This theorem was proved by G. Valiron 

r• Sur les singularites de certaines fonctions holomorphes et de leurs inverses," J. Math. Pu:J:es 

Appl. 15 (1936), 423-435). Ou_:~ne of proof. Let R be the simply-connected region (izl < 1)- L1 . 

We map R in a one-to-one conformal manner onto the unit disk I~ I < 1 in such a way that the 

initial point of L,_ corresponds to ~=- 1 and the prime end p of R, whose impression is izl = 1, 

corresponds to ~ = + 1. Denote this map by C = C (z) and let z = z( C) be the inverse map. Let 

F( C) = f(z( ~ )). We now apply the following consequence of the Phragmen-Lindeliif theorem and 

the Gross-Iversen theorem. Theorem. Let F( C) be holomorphic in I Cl < 1 and continuous for 
----- iB 

I ~I ~ 1 with the exception of the point c = +1. Suppose also that IF(e >I ~M <+ 00 for a Fa, 

and that there exists C 0 such that I C 0 I <1 and IF( !;:0 Jl > M. Then there exists a path L' in 

I C I< 1 terminating at !;: = + 1 with F( C)- oo along L'. (Received June 27, 1969.) 
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6?T-B169. MITSURU NAKAI, University of California, Los Angeles, California 90024, and 

Nagoya Univecsity, Japan. On Royden algebras and quasi-isometries. 

Let M be an m-dimensional orientable separable manifold of class c1 with Borel measurable 

metric tensor (g .. ) such that in each parametric ball there exists a finite constant k :.: 1 with 
-1 lJ -

k ( 6 ij ) ~ (gij ) ~k( 0 ij) a.e. The Royden algebra R(M) associated with M is the algebra of all 

bounded continuous functions f with JMdf A *df < oo. A homeomorphism T of an M onto another 

M' is a quasi~isometry if there exists a finite constant k ~1 with k-l p(p,q) ~ p'(1, , Tq) ~kp(p,q) 
for every p and q in M, where p and p' are the induced metrics on M and M'. Theorem. R(M) 

and R(M') are algebraically isomorphic if and only if M and M' are quasi-isometrically (resp. 

quasiconformalJy) homeomorphic for m :;; 3 (resp. m = 2). (Received June 30, 1969.) 

69T-Bl70. JAMES H. WELLS, University of Kentucky, Lexington, Kentucky 40506. Some 

results· concerning multipliers of Hp"• 

Let E and E be subs paces of r,P[- "• 1r] and L q[- 7r, !rJ&-espectively. Define E ® E to be 
p q ·00 p q q p 

the space of all functions h = &1 fi *&f where fi E L , &f E L -, * denotes convolution and ( 1") 

'L:IIfi I~ II~ I~ < oo with llhll the infimum,of the numbers (1") over all such representations of h. 

Theor~ 1. (i) The dual space of H ® Lp (1 ~ p < oo) is (linearly isometric to) the space (H,Hp) 

of multiplier transforms from H into HP. (ii) The dual space of H ®H00 is (H,(L/H0 )). Theorem2. 
p' oo -oo p' -

The following multiplier problems are equivalent: (i) (H,If) = (H ,L /H0 ) = (H , C/ A0) 
oo-oo oo-oo - - - - -

(1 <p <oo), (ii) (H,H) = (L /H O, L /H 0 ) = ( C/ A0, C/ A0 ), (iii) (A,A) = M/H0 = (M/H0 ,M/H0 ). 

Here M denotes the finite measures, C the continuous functions on the unit circle and A those 

elements of C with spectrum in the nonnegative integers. (Received June 30, 1969.) 

69T-Bl71. NIEL SHILKRET, Polytechnic Institute of Brooklyn, 333 Jay Street, Brooklyn, 

New York ll20l. Non-Archimedean measure and integration. 

Measure and integration theory are discussed for set functions m: I( ... [0, ooj, ~e·a ring, which 

have the "maxitivity" property m{ UEi) =sup m(Ei) instead of the usual additivity property. Several 

examples of maxitive functions are given in which m(E) may reasonably be ihterperted intuitively as 

the "size" of E. The most important difference between maxitive and additive measures is that maxi­

tive measures, unlike additive measures, may not be continuous from above at every set. The standard. 

theory must be modified to accomodate this deficiency. Thus, for example, Lebesgue's dominated 

convergence theorem is valid, provided the dominating function is a mean limit of simple functions. 

The integral is defined only for nonnegative functions, and is given by jfdm = supa> 0 amfi :;;a3. The 

theory of measure and integration of maxitive functions i!l applied to obtain a simple development of 

the theory integration for measures taking values in a non-Archimedean field or Banach space. 

(Received June 27, 1969.) 

69T-Bl72. MARC A. RIEFFEL, l.Jniversity of California, Berkeley, California 94720. Unitary 

representations induced from compact subgroups. 

Let K be a compact subgroup of a locally compact group G. Mackey and Mautner, using defini­

tions involving. certain function spaces, showed in some now classical papers how to induce unitary 
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representations of K up to G. In the present paper it is shown how these induced representations 

can be defined in terms of certain Hilbert module tensor products, or alternatively, certain spaces 

of Hilbert-Schmidt intertwining operators. Such definitions permit convenient derivations of the basic 

properties of these induced representations. The methods and results are quite analogous to those 

contained in" Induced Banach representations of Banach algebras and locally compact groups," J. Func­

tional Analysis 1 (1967), 443-491, but they do not work if K is not compact. An important role is 

played by the fact that the Hilbert space tensor product turns out to provide the left adjoint for the 

construction of spaces of Hilbert-Schmidt operators. (Received July 7, 1969.) 

69T-Bl73. W. C. ROYSTER and T. J. SUFFRIDGE, University of Kentucky, Lexington, Ken­

tucky 40506. '!)pically real r>:lynomials. 

Let TR denote the class of normalized functions f analytic and typically real in the unit disk E, 
2 n 

that is, Im (f(zJ1olm (z) ~0. Let Pn (z) = z + a 2z t ... tanz be a polynomial and let R(u) be a p::>ly-
n 

nomial such that R(cos 8) =I:k=l ak(sin kB)/sin e. Then Pn E TR if and only if R(cos e) ~ 0 for all 

8, - 1r ~ 8 < w. The following theorem is proved. Let Pn (z) be a polynomial of degree n and let k, 

l < k "' n, be fixed. If am0ng all polynomials of degree n belonging to the class TR the kth coefficient 
n-1 (n-2)/2 2 

\:assumes its extreme value for P (z), then R(u) has the form R(u) = :1:2 a (l:!:u)n ._1 (u- y.) 
n n-1 2 (g -3 )/ 2 J- 2 J 

for n even, where - l ~ y. ~ 1, 1"" j ,., (n - 2)/2 and R(u) =- 2 a (1 - u ) n . 1 (u - y .) or R(u) = 
J - - - n J= J 

n-1 (n-1)/2 ( 2 
2 ann j=l u- yj) for n o:id, 1"" j ~ (n- 1)/2. This theorem is used to obtain exact bounds on 

ak, k "' n, n ~ 5. The coefficient regions for the odd polynomials of degree three and five are obtained 

also. (Received July ll, 1969.) 

69T-Bl74. ERNEST J. ECKERT, California State College, 5151 State College Drive, Los Angeles, 

California 90032. Equality of norms of homogeneous quadratic polynomials and their polars. 

* Let Un (x1 , ... ,xn) be a continuous symmetric n-linear operator from E X ~X •.. X E to X with 
* 2 •• 

E and X real B-anach spaces, and Un(x) = Un(x, ... , x). If E =X = L (a,b), S. Banach (Uber hom ogene 

2 * * n po1ynome in L • Studia Math. 7(1938 ), 3 6-44) proved that IIUn II = II un II. In general IIUn II ~ n ;n: IIUn II 

(A. Taylor, •• Additions to the theory of polynomials in normed linear spaces," TCihuko Math. J. 44 

(1938), 302-318; J. Kopec, J. Musie1ak, "On the estimation of then-linear transformation," Studia 

Math. 15 (1955), 29-30). If X = Reals with cone K = (xlx;;; 01, or X = Lp(a,b) with K =(xJx(t) ;;; 0 a. e.} 

or X = C(T) =real bounded continuous functions on a topological space T with K = (xlx(t) ;;; o}, or 

X = 8- space with a cone K (M. G. Kre1n, S. G. Kre1n, "Sur l' espace des fonctions continue dMinies 

sur un bicompact de Hausdorff es ses sousespaces semiordonnes," Mat. Sb. 13(55) (1943), 1-37) then 

* we have the following Theorem. Let u2 : E X E-X satisfy u2 (x) ;;; 0 for each x E E. Then JJU2 II = 

JJU2 11. (Preliminary Report) (Received June 30, 1969.) 

69T-Bl75. PAUL ERDOS, Hungarian Academy of Science, Budapest, Hungary and ARTHUR H. 

STONE, University of Rochester, Rochester, New York 14627. On the sum of two Borel sets. 

It is shown that there exist Borel subsets C, D of the real line whose linear sum C + D 

(x + y Jx E C, y E D)) is not Borel; one can even make C a Cantor set and D a G 6. The idea of 
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the construction is to imitate a known plane counterexample in A X B, where A and B are suitable 

additive subgroups of R, and then transfer it to A + B cR. By using results of Mycielski (Fund. 

Math. 55(1964), 139-147), similar examples can be found in any connected topological group, with a 

complete metric, which is either locally compact or abelian. (Received July 17, 1969.) 

69T-Bl76. THOMAS B. HOOVER, University of Michigan, Ann Arbor, Michigan 48104. Hyper_: 

invariant subspaces for n-normal operators. 

Let 1( be a (complex) Hilbert space, and let A be a (bounded, linear) operator on 1(. A nontrivial 

proper subspace ~of !I( is said to be hyperinvariant for A if 71( is invariant under every operator on !I( 

that commutes with A. An operator B on the Hilbert space :'(is said to be n-normal if there exists 
2 . 

a Hilbert space 'JI and n mutually commuting normal operators A .. (1 "' i, j ~ n) on 'JI such that !I( lJ - -
is the direct sum of n copies of 'J1 and B is (unitarily equivalent to) then X n matrix (A .. ) acting on 

lJ 
1(. '!:heorem. Every nonscalar n-normal operator has a hyperinvariant subspace. This theorem is 

proved using techniques for handling continuous matrix-valued functions on a Stonian space deve-

loped by Deckard and Pearcy in [Proc. Amer. Math. Soc. 14(1963), 322-328Jand [Pacific J. Math. 

14(1964), 857-869]. (Received July 2, 1969.) 

69T-Bl77. VIDYADHAR S. MANDREKAR and HABIB SALEHI, Michigan State University, 

East Lansing, Michigan 48823. The square-integrability of operator -valued functions with respect 

to a trace-class valued measure. 

Let'JI and !I( be two separable Hilbert spaces and a be a I)-ring of subsets of a spacer.. Let M 

be a countably additive fun.:tion defined on (] with values in the class of all nonnegative operators of 

* traceclass on 'JI. The integral Jct,dM'Ilr for 4', it (not necessarily bounded) operator-values functions 

from 11 into !I( is defined. It is shown that the space L 2 ,M given by ( cf': trace ·* J <I> dM<l> finite 1 is a 

complete inner product space over the ring of all bounded operators on !I( into !I(, and the bounded 

simple functions are dense in it. The stochastic integrals of the form J<l>d~ , where <I> E L 2 ,M , and 

~ is a countably additive orthogonally scattered measure on (]with values in the operators of Hilbert­

Schmidt class are defined. As a consequence, the Kolmogorov Isomorphism Theorem for operator­

valued stationary stochastic processes is obtained. (Received July 25, 1969.) 

69T-Bl78. B. ALAN TAYLOR, University of Michigan, Ann Arbor, Michigan 48104, and DAVID 

L. WILLIAMS, Syracuse University, Syracuse, New York 13210. The closed ideals of A 00 • 

m (m) 
Let A denote the Banach space of all functions f analytic for jz I < 1 and such that f 

is continuous for jzj o€1 with norm liflim= max(jf(j) (z)j: jzj ,;), 0 "'j ,;m1. Let A00 = n (Am: 1 ~m~oo) 
m 

with the topology determined by the seminorms II •lim• 1 ~ m < oo. For an ideal I in A , let I\oc 
m 

denote the ideal of all functions g E A which vanish (counting multiplicities) on the common zeros 

in izi'"" 1 of the functions in I. Also, letS = SI denote the greatest common divisor of the 

singular inner parts of the functions in I. Theorem l. An ideal I is closed 
-----00 m 

in A iff I = S!loc = (Sg: g E r10c} = (hE I roc : S divides h}. Theorem 2. An ideal I in A , 1 ~ m < oo, 

whose functions have at most a finite number of zeros in common is closed iff I = (h E lloc : S divides 

h}. (See also B. A. Taylor and D. L. Williams, Abstract 663-203, these c.Jfoticei) 16(1969), 144.) 

(Received August 4, 1969.) 
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69T-B179. C. T. BERENSTEIN, Courant Instutitute of Mathematical Sciences, New York Univer­

sity, New York, New York 10003, and MILAS A. DOSTAL, University of Montreal, Montreal, Quebec, 

Canada. Topological properties of analytically uniform sp~ces. 

Analytically uniform spaces (AU spaces) which were introduced and studied extensively by 

L. Ehrenpreis (see, e.g., his forthcoming book"' Fourier transforms in several complex variables'", 

Interscience Publication), are duals of certain spaces Yf of entire functions with the topology defined 

by some AU structure which is a family (k) of functions k (C)(~~ gn) describing growth of elements 

in Yf. We show that such spaces Yf are always nuclear. Nuclearity of a large class of AU spaces 

is also !?roved. Furthermore we study several topologies on the spaces of test functions for the 

Beurling distribution spaces .e~ (cf. G. Bjorck, '"Linear partial differential operators and generalized 

distributions," Ark. Mat. 6 (1966), 351-407). Convenient AU structures on these spaces are exhibited. 

They represent a natural generalization of those studied in our article, Structures analytiques 

uniformes dans certains espaces de distributions, C. R. Acad. Sci. Paris Ser 268 (1969), 146-149. 

However the proofs in this more general case are entirely different. (Received August 4, 1969.) 

69T- 8180. E. WARD CHENEY and KENNETH HUGO PRICE, University oi' Texas, Austin, 

Texas 78712. Minimal interpolating projections. 

A (bounded linear) projection p of a normed space X onto a subspace Y is" minimal"' if 

liP II ~ /IP'/1 for every projection P' of X onto Y. Let T be a compact Hausdorff space, let X = C(T), 

and let dim (Y) = n. If there is a subset T0 of n points in T such that (x - Px)j'I0 = 0 for all x, then 

P is an •• interpolating projection'". Theore~. An interpolating projection is minimal if and only if 

for each bounded linear map L: X~ Y, the condition LjY = 0 implies that 0 ~ inf t(Lx) (t): t ~ T, 

x EX, /lx/1 = 1, (Px) (t) = /IPII). Corollary. Let Y have the Haar property (i.e., 0 is the only member 

of Y having n or more roots), Let P be an interpolating projection of X onto Y of the form Px = 
n 

:Bi=lx(ti)Yi(ti E T, Yi ~ Y). If Pis minimal, then either /IPII = 1 or there exist at least n + 1 points 
n 

at which the function 0i=l1Yil reaches its maximum on T, (Received August 4, 1969.) 

69T -Bl8l. CARL L. DeVITO, University of Arizona, Tucson, Arizona 85721. On a class of 

locally convex spaces. Preliminary report. 

We shall use the terminology of J, Kelley, I. Namioka and coauthors[" Linear Topological 

Space," Van Nostrand, Princeton, N. J.J. All spaces mentioned will have their Mackey topologies, 

Let E be a real, locally convex space and let E' be its dual. We shall say that E is an ab-space if 

* every net in E' which is weak Cauchy and eventually in some m•Iltiple of every strong neighborhood 

* of zero, is weak convergent to a point of E'. Every ab-space is quasi-barralled, Theore~ 1. Let 

(E 11 lv in I} be a family of ab- spaces and let E be their product, If E is not an ab- space then the 

cardinal number of 1 is strongly inaccessible. We prove several characterizations of ab-spaces, 

These lead to: Every bound space is an ab-space; the strong dual of an ab-space is complete. A 

sequence (x n} c: E is said to be a local null sequence if there is a sequence fXn }•, of real numbers 

such that: lim Xn = oo and t\nxn} c:E converges to zero. The topology on E' of uniform convergence 

on the local null sequences of E will be denoted by t0 • Theorem 2. E is a bound space iff every net 

* in E' which is weak Cauchy and eventually in some multiple of every t 0 -neighborhood of zero, is 

* weak convergent to a point of E'. Theorem 3. The strong dual of an ab-space is sequentially 

t 0 -complete. (Received August 6, 1969.) 
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69T-Bl82. BRUCE B. RENSHAW, University of California, Berkeley, California 94720. u;1 

the reduction theory for W* alge~ras. Preliminary report. 

Let Z = C( fl} be an abelian W* algebra, and A =(A*}* any W* algebra. Let Z ® A and Z ® A 

be the C*tensor product and W* tensor product respectively, and let C( II., A) and C*( fl,A) be the 

Banach spaces of bounded functions !:"~- A which are uniformly, resp. weakly continuous. 

!he:>~· The known *isomorphism Z 15!1 A = C(r<,A) extends to a positive isometry Z ® A = C*( !I.,A), 

b +-+ [ bt}tE fl with the following properties: (1) If b, c ~ Z ® A and either b or c E Z fliJ A, then 

(bc}t = bt ct for all t E fl. (2} If b, c E Z ~A are arbitrary, then be is the unique element of 

Z ®A such that for all 9 E A*, 9((bc}t} = fl(bt~} a.e. (3} lf (b J is a bounded net in Z ®A 
0. 

and bo. ~ b weakly*, then b is the unique element of Z ~ A such that for all 9 E A*, e (b o.t} ~ 

e (bt} a.e. Here "a.e." is interpreted as "off a meager set". This result generalizes to the 

inseparable case the result of Sakai, Bull. Amer. Math. Soc. 70 (1964), 393-398. (Received August 12, 

'1969.) (Author introduced by Professor jacob Feldman.} 

69T-Bl83. FRIEDRICH WILLE, Universitat der Freiburg, 78 Freiburg, Hebelstrasse 40, 

Germany. An existence theorem for monotone operators. Preliminary report. 

Theorem. Let E be a reflexive Banach space and E* its adjoint. Let F: E ~ E* be a 

hemicontinuous monotone operator satisfying the condition (a}: limllxll~oo IIF(x}ll = oo. Then 

F maps E onto E*. Re~ark. The theorem generalizes a result of Minty, Browder, Kachurovskii 

a.o., who use coercitivity, i.e. limllxll~ 00 (F{x),x)/ llxll = oo, instead of (a} (cf. Kachurovskii, 

Russian Math. Surveys. 23 (1968), ll7-165}. (Received August 12, 1969.) 

69T -Bl84. ROBERT W. CARROLL, University of Illinois, Urbana, Illinois 61801, and JEFFREY 

M. COOPER, Northwestern University, Evanston, Illinois 60201. Remarks on variable domain problems 

in abstract evolution equations. 

Let H be a separable Hilbert space and V (T} c: H, 0 .., t "'T, a family of dense Hilbert spaces 

having continuous injections with S(t} = R- 1/ 2 (t} where ((R(t)x,y}}t = (x, y}H for x E H and y E V(t). 
-2 1 p p p . 

Assume first S ( •} is weakly C in H. Set W = L {V(t}} = fu E L (H); u(t} E V(t} a,e.; Su E L (H)}, 

2 ~ p < oo, and let L: W ~ W' = Lq(V'(t}} (V'(t} = antidual ofV(t}} be defined by Lu = u' with D(L} = 
q 

(u E W; u' E L (H); u(O} = 0}, (1/p) t (1/q} = 1, while L': W ~ W' is determined by L'u = -u' with 

D(L') = {u E W; u' E Lq(H}; u(T) = o}(' in h'(H)). The main theorem asserts that L'* = Lw = L s = L 
and thus given a family A(t): V(t} ~ V'(t) of monotone (nonlinear} operators such that Au E W' for 

u E W it follows that solutions of the weak problem L wu t Au = f E W', u(O} = 0 (or lie E H) are 

unique (cf. (*} R. Carroll, Proc, Conf. Equations of Evolution and Nonlinear Semigroups, University 

of Kentucky, 1969, ll-24}. Next a new class of weak linear uniqueness theorems is obtained which 

extends earlier work of the authors. The idea is to assume that a suitable family G(t} E :!_(H) satisfies 
1 -o. 

R(G(t}} c:V(t} with G( •} weakly C (e.g. G(t} = S (t} in(*}}; here (A(t)x,y)= a(t,x,y} with A(t} 
• -1 

linear and p = 2. Then natural hypotheses on SG, G, S , a(t,u,GG*u} or a(t,u,Gu), etc., modeled on 

those of(*), § 2, yield weak uniqueness. (Received August 13, 1969.) 
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T-Bl85. SIDNEY A. MORRIS, School of Physical Sciences, The Flinders University of 

South Australia, Bedford Park, South Australia 5042. A strong version of the Tychonoff fixed point 

theorem. 

"Tychonoff' s fixed point theorem is not immediately applicable in analysis because the domain 

is required to be compact, a situation rarely met in practice" --J.· D·ugundji (Top:>logy). Accordingly 

the following is presented. Theorem. Let f be a continuous mapping of a convex set C of a Haus­

dorff locally convex linear topological space into a compact subset of C. Then there is at least 

one fixed p:>int. This is established by a modification of Tychonoff' s proof in his paper "E in Fix­

punktsatz" (Math. Ann. 3 (1935 ), 767 -776). Under the additional assumption that C is closed, the 

theorem is proved in Bonsall (Lectures on some fixed point theorems of functional analysis, Tata 

Institute) using a technique of Nagumo. It appears, however, that this extra condition can be dis­

pensed with in that proof, thus giving an alternative proof of the result above. (Received August 

12, 1969.) (Author introduced by Professor Brian Abrahamson.) 

69T-Bl86. WITOLD M. BOGDANOWICZ, Catholic University of America, Washington, D. C. 

20017 and VERNON E. ZANDER, West Georgia College, Carrollton, Georgia 30117. A vectorial inte­

gral with respect to an infinite product of vector-valued volumes. 

Let W, Y ,Zt (t E T) be Banach spaces over a scalar field F. Let (Xt •\ ,vt ) (t E T) be a 

family of probability volume spaces and let (X,V ,v) be the product probability volume space (Abstract 

658-109, these c}/oticei) 15 (1968), 750). Let L(v, Yj be a space of Bochner summable functions and let 

K(vt ,Zt) be spaces of vector-valued volumes (Bogdanowicz, Proc. Nat. Acad. Sci. U.S. A. 53(1965), 

492-498). Let z~ E Zt (t E T) be a fixed T-tuple such that Etlllzt'll-11 is finite. Denote by Z' 

the family of all tuples z = (z ) such that z (! Z for t E T and '0..11zt - z.'ll is finite. Denote by 
t t t • .. 

K(v,Z') the space of all functions p such that (i) ~t(A) = l't(At)Tfor all A= x1At E V, where 

Pt E K(vt ,Zt) for t E T, (ii) IJ(X) E Z', and (iii) I:Tj llut II - II is finite. Let u: Y X Z' .... W be an 

infinitely-linear bounded continuous operator (Abstract 658-108, these cJioticeiJ 15(1968), 750). Let 

Z 0 be the space of all bounded linear operators from Y into W. Th=or~. If for IL E K(v,Z') we 

define a function tJ' by the formula 1.1-'(A) = u( • ,ll(A)) for all A E V then the function IJ' belongs to the 

space K(v,Z 0 ) of vector-valued vobmes. Thus an integral can be defined for f E L(v, Y), IJ (! K(v ,Z') 

by ju(f, (dpt )T) = Ju0 (f,d~t'), where u0(y,z) = z(y) for ally E Y, z E z0• (Received August 14, 1969.) 

69T-Bl87. STUART P. HASTINGS, Case Western Reserve University, Cleveland, Ohio 44106. 

On solutions of the Fa,lkner-Skan bounda::r._v:_alu_: _ _Problem. 

2 
We consider the boundary value problem (1) f"' t ff' t 8(1- f' ) = 0, (2) f(O) = f'(O) = 0, 

(3) f'(oo) = 1, for negative fj. Th«:_ore~..: Suppose f is a solution of (I) -(2). If fj < 0 and f''(O) = 0 

or if- 1 ~ {J < 0 and f"(O) ;,; 0, then f'(oo) =I. For small It! I there is a solution f0 of (1)-(2)-(3) 
(t 

such that fi)(O) < 0, - 1 ~f' ~ 1 on O,oo), and (1 - iQ(t))e .... 0 for some £ > 0. Remark. The proof 
2 3 ---

is easy using the function V = f'' I 2 - 8 (f' 13 - f' ). An interesting question is whether there is only 

one solution with the properties of f0 . (Received August 14, 1969.) 
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69T-Bl88. HERBERT W. HETHCOTE, University of Iowa, Iowa City, Iowa 52240. Asy_~ptotic 

bounds for zeros of special functions. 

For n ~ 1 let an and bn be zeros (ordered by increasing values) of u(x) and v(x), respectively, 

which are nontrivial solutions of u" t p(x)u = 0 and v" t q(x)v = 0 with p(x) and q(x) continuous. It 

is shown that if an is asymptotic to bn' p(x) ~ q(x), and either p(x) or q(x) is nonincreasing, then 

an ~ bn for n ~ 1. Inequalities are obtained for the negative zeros a 0 of the Airy function Ai(z) and 

the zeros j of the Bessel function J (x). (Received August 18, 1969.) 
v•n v 

69T-Bl89. KARL E. GUSTAFSON, University of Colorado, Boulder, Colorado 80302. i'oel?~itz_: 

Hausdorff Theore~-~n Banach space. 

__!l:eorem. In a (real or complex) Banach space, the union of the numerical ranges of every 

linear operator (bounded or unbounded, perhaps not densely defined) is convex. Coroll..::y. In a 

smooth Banach space, the numerical range is always convex. (Received August 25, 1969.) 

69T-Bl90. SYED M. MAZHAR and R. S. KHAN, College of Engineering, Aligarh Muslim 

University, Aligarh, India. Some integrability theorems for Dirichlet series with positive coefficients. 

~oo -XI(: 
Let 1 = X1 < X2 < X3 < ... < Xn- oo and f(t) = wk=O ake , o < t ,. oo. In this note four 

theorems have been proved. These theorems generalise certain results due to Askey and Boas 

tMRC Technical Summary Report No. 850 (1968), Madison] for power series. A typical theorem 
~ ~00 proved by the authors is as follows. Theorem. !fLJ ak < oo, ak ~ 0, l < p ~ :x> and rn =L.ik=n ak, 

-00 p -t/p -t -2/p p 
then I;n=l ( Xntl- Xn)rn < oo if and only if e (l - e ) (f(O)- f(t)] E L (O,oo) where (XiXntl} 

is an increasing sequence and !)((X -X l/Xp) < oo. (Received August 18, I969.) 
nt1 n n 

69T-B19l. SAMUEL ZAIDMAN, Universit~ de Montr~al, Montr~a1, Qu{bec, Canada. Uniq~eness 

of bounded solutions for some abstract differential equations. 

Let us consider: a Hilbert space H; a self adjoint operator A in H, of domain D(A); u(t), 

- oo < t < oo - D(A), continuously differentiable in H, and equation u'(t) = Au(t) is verified. Assume 0 
ttl 2 

is not an eigenvalue of A, and suppose (l) sup_ 00 <t<ooft l!u(sJI! ds < oo. Then u(t) =131ft r: (- oo,oo). 
2 

The result is true also for more general solutions u(t); precisely for u(t) E Lloc (- oo, oo; H) such that 
00 1 J_00 (u(t), 'l''(t) t A <('(t))Hdt = e, 1ftp € b(R ; D(A)). lf (1) is verified, u(t) is null almost everywhere on 

- oo < t < oo. (Received August 21, 1969.) 

69T-B192. JAMES W. NOONAN, University of Maryland, College Park, Maryland 20742. On 

the coefficients of functions of bounded boundary rotation. preliminary report 

Let Vk denote the class of functions f(z) = z t a 2z 2 + .•. that are analytic in the unit disc U, 

satisfy the condition f'(z) f 0 in U, and map U onto a domain with boundary rotation at most k!T. 

V. Paatero showed (Ann. A cad. Sci. Fenn. Ser. A, 33 (1931)) that f (! Vk if and only if log r· (z) = 
2!T -it - 1 Jo log (I - ze ) diJ(t)\where IJ(t) is real-valued and of bounded variation on to, 2w] with 

J2!T ,.ZIT 
0 diJ (t) = 2 and J 0 ldk~il~ .; k. Let M(r ,f') = max lz l=r If' (z Jl. Th_=_neii_l: l. Let f(z) r: Vk. Then the 
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limit w= liiiT-d{l - r) M(r,f') exists finitely. If w >0, then there ex1sts e0 E [0,2tr] such that 
k/2+1 i90 

w = limr-l {1 - r) lf'(re Jl. Th_:orem 2. Let f(z) E Vk and w be as above. Then 

1. I II k/2 ... 1 ;rlk/2 +lJ c 11 L f( l z v d 1 F 1m an n = lA' . . ~-~· et z = z t a 2z t .. E k an et (z) = 
k/2 2 

(l/k)({(1+ z)/(1 - z)) - 11 = z t A2z t .... Then there exists a positive integer n 0(f) such that 

Jan I ~An for n '!!': JU (f). Also, equality holds for infinitely many n if and only if f(z) is a rotation of F(z) 

Parts of the proofs of Theorems 1 and 2 follow a method due to Hayman. (Received August 18, 1969.) 

691-8193. JAMES FRANCIS G. AUCHMUTY, University of Chicago, Chicago, lllinois 60637. 

The generation and topologization of the field of convolution quotients. 

The set of continuous functions defined on the positive quadrant R n in Rn is an integral domain 
+ 

with resp·=ct to addition and convolution and the quotient field of this set is the field of convolution 

quotients Q. It is proved that p~, the set of distributions whose support is bounded below, its ideals 

and some of its subrings; including the set of all locally Lebesgue integrable functions whose support 

is either bounded below in Rn or is contained in Rn generate quotient fields isomorphic to Q. If R is 
+ 

a topological integral domain with a unit element, M(x) is the additive group of fractions (y/x: y E R} 

then M(x) has a natural topology and the inductive limit of the family {M(x): x E R) with resp.ect to 

the natural inclusion maps is isomorphic to the quotient field QR of R and this is a strict inductive 

limit iff R has no topological divisors of zero. Furthermore if R is also a vector space, QR is a 

topological vector space by this construction and applying this to the rings that generate Q one obtains 

a number of definitions of convergence simi.lar to those given in Mikusinski' s "Operational calculus", 

Pergamon Press, New York, 1958. (Received August 18, 1969.) 

691-8194. GODFREY L. ISAACS, Herbert H. Lehman College, City University of New York, 

Bronx, New York 10468. Some results !n absolute summability. 

With A(u) of bounded variation over (O,U], each U > 0, and A(O) = 0, we write ~· (w) = 

(r(k' t l)f 1J:(u ... w{dA(u){k' ~ 0) and C(w,s) = s:e-usdA(u). It is shown that if Js is positive and 
-ws' 

fractional and if e Rk(w) is summable IC,OI for somes' whose real part is < 0 (it being supposed 

that the integral defining Rk' (w) exists in the (C, k') sense with, say, k' = CkJ t 1) then C(w,s) is 

summable IC, k t ~I (each ( > 0) for each§ whose real part is greater than that of s'; if !sis positive 

and integral the conclusion holds with '= 0. Together with a 'converse' result, this may be used to 

show that if the abscissa of IC,kl summability of C(w,s) is negative then it has the value 
-1 00 

liffiw_ 00 w logJw JdRk(uJI except possibly for one (fractional) value of )S. (Received August 21, 1969.) 

69T-B!95. PAUL T. SCHAEFER, State University College, Geneseo, New York, 14454. 

Infinite matrices which map l into c. preliminary report. 

Let A = (ank) be an infinite matrix, let c denote the set of convergent sequences and let c A 

denote the set of all sequences x such that A(x) = limn0 k ankx k exists. The matrix A is an t-c ma.trix 

if ! ccA, where ! = (x: 'E lxk I < t oo) . A regular t -c matrix is one such that 0xk = A(x) for all 

x E!. W!1en cA is considered as an FK space in the usual way, the t-c matrix A is called (1) perfect 

if I is dense in c A, (2) of~ M if t E 1 and 0ntn~k = 0 for all k imply that tn = 0 for all n, 

(3) re:o-:~sibl~if Ax = y has exactly one solution x (! c A for every y E c, (4) re12~aceabl~ if there is a 

regular t-c matrix B with ~ :=>cA. The following results, analogous to the well-known c-c and 
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1- t cases, are obtained. 'i:·h~rem 1. A reversible, row-finite, regular t-c matrix is perfect if 

and only if it is of type M. Theorem 2. A necessary and sufficient condition that an t-c matrix be 

consistent with every 1-c matrix B such that cB :::> c A and A(x) = B(x) for all x f. I is that A be perfect, 

Iheorem 3. A matrix A is replaceable if and only if t0 = fx E t: !:xk = o1 is not cA -dense in t. 

Proofs of these results are standard, since continuous linear functionals on c A are representable 

by t-c matrices when A is an t-c matrix. (Received July 14, 1969.) 

69T-Bl96. WiTHDRAWN 

69T-Bl97. ROBERT H. MARTIN, JR., Georgia Institute of Technology, Atlanta, Georgia 30332. 

Uniformly accretive operators and evolution equations. 

Let E be a Banach space and E* be the dual of E. If D c: E and A is a function from D into E 
2 2 

then A is said to be accretive if for each x, y ED and each fEE* such that f(x - y) = llx - y II = llfll , 

we have f(Ax - Ay) ~ 0. Lemma 1. A is accretive if and only if liiilti ... tJ llx- Y- hCAx- Ay] II - llx- Ylll/h~ 0 

for ~ach x, y E D. Call A uniformly accretive if for each p > 0 and each bounded subset Q of D such 

that A is bounded on Q, the limit in Lemma 1 is uniform for x, y E Q with llx - Yll ~ f3• Le~ma 2. If 

E * is uniformly convex then A is accretive if and only if A is uniformly accretive. Theore~ 1. If A 

is a continuous (resp. demicontinuous and locally bounded) function from E into E for which each z in 

E has a neighborhood Vz such that A is uniformly accretive on Vz' then for each z in E there is a uni­

que differentiable (resp. weakly differentiable) function uz from C O,oo) into E such that uz(O) = z and 

u~ (t) + Auz(t) = 0. Also, if z and ware in E then lluz(t) - uw(tJII ""lluz(s) - uw(s)ll whenever 0 1!; s "!' t. 

The~re~ 2. The results of Theorems 1 and 2 of Tosio Kato ("Nonlinear semi-groups and evolution 

equations," J. Math. Soc. Japan. 19 (1967), 508-520) are true if the assumption that E* is uniformly 

convex is replaced by the operators A(t) are uniformly accretive and (a) of Lemma 2.5 in Kato's 

paper holds. (Received August 25, 1969.) 

69T-Bl98. HAR! M. SRIVASTAVA, University of Victoria, Victoria, British Columbia, Canada. 

A class of generating functions for generalized hypergeometric polynomials. 

Let v be a function oft defined by v = t(l + v)b+ 1 , v(O) = 0. ln the present note it is shown 

that(*) L;00_0(at(~+l)n)tn6,t_n/mJ(- n) kok{(l +a+ bn) J-l[f(x)J~k! = 
atl n- -1 00 K-O m ·rr. mk 

1 + v) {1 - bv) 'Bk=Ocklf(x)(- v) } /k!, where m is .an arbitrary pasitive integer, the ck are 

arbitrary constants, and f(x) F 0 is a real function of x. Various specialized forms of the generating 

relation(*) occur throughout the literature. In particular, if the ck are given by (**) ck = 

nf=l (aj)k/nJ=l(pj)k, k = 0,1,2, ••• , where {3j F 0, -1, -2., ••. ; j = 1, 2, ... , q; then it readily yields a 

class of generating functions for generalized hypergeometric polynomials which for m = 1 lead to 

certain earlier results of the author CH. M. Srivastava, "Generating functions for jacobi and Laguerre 

polynomials", Proc. Amer. Math. Soc. (to appear)]. (Received August 27, 1969.) 

69T-Bl99. G. S. Ol.KHA, M. R. Engineering College, Jaipur, India, and P. N. RATHIE, Queen's 

University, Kingston, Ontario, Canada. On a generalized Bessel function and an integral transform. 

l.l •ll. 1/2 00 ). -1 l.l t' The authors define a generalized Bessel function as,(*) liJ .,_,,{x) =x J t J (xt) ,(1/t)dt, 
v •v ''" o v v 
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under certain sets of conditions for the convergence of the integral. (Jn specializing the parameters, 
1,1 1/2 

this gives rise to several known Bessel functions: (i) w11 _1, v ,O (x) = lz.v _ 1 (2x )--the well-known 

Bessel function (ii) wiJ'I-I (x) = 2(l-1Jl{ 1+V)JJJ (2/..1./ 2 +1/ 2 x 1/ 2 )--Wright's 
' V •IJ+j.l/2+1/2, JJ/2 - 1/2 211 tl 

generalized Bessel function and (iii) w1•1 , (x) = w •(x) --the well-known Bessel function 
V•V •0 v•IJ 

introduced by G. N. Watson. Several recurrence relations and other properties of this generalized 

Bessel function (*)are derived. A generalized integral transform with the function(*) as the kernel 
JJ•JJ' •r:r J 00 r:r IJ.•Il' 2 2 is defined as follows. .!l( v' ). : f(x); y = ro (xy) w ,,(x y )f(x)dx. The particular cases of this 
,, ' ' ... 7) '" 1\ 2 ) 

transform include the well-known integral transforms with j 11(xy), j~(xy) and w11 , 11.(x y -)respectively 

as the kernels. An inversion formula is established and other properties studied in detail. 

{Received August 28, 1969). 

691'-BWO. KEITH MILLER, University of California, Berkeley, California 94720. Finite dif­

ference approximants to exp(- tA) which are high order convergent in operator norm. Preliminary 

report. 

Suppose f is holomorphic on the sector (z: 0 li arg z :§ w <Tr 1 2} with boundary r, and 
-z q+l -z 

(i) lf(z)- e I ~ ulzl on r for lzl ""H, (ii) lf(zll and le I 
-z 

~ !, (iii) lf(zll and le I are~,< I on r for lzl > H, 

are 
-z 

approxim'Hes e there as follows: 
-elz I 

~ e on r for lz I ~ H, 0< fJ 
-z 

(iv) lf(z)l and le I are~ 6/lzl on rror lzl > H, where It'• H, a, f?, y.fi are positive constants, and 

q ""I. Let A be a" sectorial operator" on Hilbert space, with numerical range in (z: 0 ~ arg z ~ p < w1 
(see 1. Kato, "Perturbation Theory,•• Springer-Verlag, New Yor~ 1966, pp. 487-490. Theorem. There 

-tA _ n q -----
existsK(w-p.q,H,a;,~,a,6)suchthat lie - [f(tA/n)] II ~K/n ,n=1,2, ••• ,forallt~ 0. The proof 

-tA 
involves merely estimates on the Cauchy integral formula for e • The result is even simpler for 

self adjoint A; Kato suggested extension to sectorial A. The major application is to parabolic PDE' s, 

with- A an elliptic finite difference or finite element (see thesis, j. Blair, University of California, 

Berkeley, in progress) operator, or to "stiff' ::,ystems of ODE's (see work by Dahlquist, Widlund, and 

Gear). Condition (iii) fails for Crank-Nicolson and for the" diagonal pad~" approximants advocated 

by Varga. However, all "below diagonal Pad~" approximants (seeR. Varga, j. Math. and Phys. 40 

(196!), 220-231) satisfy (i)-(iv) for sufficiently small w. (Received july 11, 1969.) (Author introduced 

by Professor Alessandro Figa-Talamanca.) 

69T-B201. DONALD BRATTON, 2000 West Hemlock Street, Oxnard, California 93030. 

Spectral algebras. 

Let A be a topological algebra (see Abstract 69T-869, these cNOtiaiJ !6 (1969), 571) supplied 

with a continuous involution. The absolute value of x E A is the number lx I = JP(i{*X), where p is the 

P-guage (Abstract 69T-Bl05, these cNOtice0 16 (1969), 671). A is called a spectral algebra when it 

is Gelfand (Abstract 69T-B !05, cited) and the set of x E A such that lxl ~I is bounded. Hypothesis, 

In each spectral algebra, x E U ,. xn f' U, where U is the unit ball lxl ~ 1. A is called regular when 

there exists a constant K such that lxy I ~ K lxllyl. If the topology of a spectral algebra A is defined 

by a finite set of seminorms, then A is regular. If A is a regular spectral algebra then U is a closed 

convex set stable for multiplication. Each commut&tive spectral algebra is regular and U = P. Let A 

be a commutative powergrowth *·algebra and B a spectral algebra. Assume that A is Tonell~ and 
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that B is Hausdorff and quasi-complete. For each continuous* -representation cp: A ~ B there exists 

a compact space Kanda decomposition tp = 'l'z • cp1 where cp1. is a continuous *-representation 

A ~ C, (K) and lfJz a continuous *-representstion C-(K) ~ B. Each commutative powergrowth spectral 

algebra which is Hausdorff and quasi-complete is topologically *-isomorphic to an algebra C-(K), 

where K is a compact space. (Received September 2, 1969.) 

Applied Mathematics 

69T-C32. HERMAN E. GOLLWITZER, The University of Tennessee, Knoxville, Tennessee 

3 7916. Bounds for a nonoscillatory solution of a nonlinear differential equation. 

In the second order equation ( *) y" + q(t) IY Ia sgn y = 0, let q be positive, continuous on 

[ a,oo), a> 0, a f 1. Let y (t) be a positive, nonoscillatory solution of(*). Theorem. If a > 1, 

oo a-1 >..(a-1~ Joo 
(tJ sqds}y(t) ;:;; C, where Cis a constant. Corollary. If lim inf t t sqds > 0, 0 < >.. < 1, 

then y(t) ~ ct". Basically, the theorem is proved by multiplying(*) by ty(t)-a and integrating by parts 

several times. This sharpens an estimate of Moore and Nehari. MR 22 ;1.2755, Theorem IX. This 
>.. ->.. (a-1)-2 a 

estimate is, in general, sharp since t is a sol~Jtion of y" -X(>..- l)t IYI sgn y = 0. Ana-

logous estimates, too lengthy to state here, are also true when 0 < a < 1. These sharpen previous 

results of Belohorec, MR 35 #5703, Theorem 4. (Received July 22, 1969.) 

69T-C33. PADAM C. JAIN and K. S. RAO, Indian Institute of Technology, Bombay-76, India. 

Numerical studies of Karman vortex street in the wake of a circular cylinder. 

Jain and Rao tsupplement of Phys. Fluids, Vol. 12, 1969, to appear] have investigated numeri­

cally the existence of limiting steady state solutions at Reynolds numbers up to 60. In the present 

paper, the authors have obtained the formation of the Karman vortex street by numerical computations 

of the unsteady problem at Reynolds number 200 by taking the boundary far from the cylinder. Figures 

have been drawn to show the development 'of the flow pattern and the Karman vortex street, the 

vorticity distribution, the pressure distribution, and the drag, on the time. (Received June 25, 1969.) 

69T-C34. WITHDRAWN. 

Geometry 

69T-Dl9. DONALD A. EISENMAN, University of California, Berkeley, California 94720. 

Intrinsic measures on complex manifolds and holomorphic mappings. III. 

Theorem. Let M be a hyperbolic (Kobayashi) manifold, U open and relatively compact in 

M, f: M- M holomorphic, and suppose Uc:f(U). Then U = f(U) and f is an automorphism of M. 

Let D be a domain in Cn, n 1!; 2, and let D0 be the union of D with all compact components of cf -D. 

Theore~. Let U c: B c:D, where U is open and relatively compact in B and B is homeomorphic to 

~n - -
B • Let f be a holomorphic mapping from D - U to itself. Then either (i) f* (1T 2n-l (B - U )) = 0 in 

1r 2n-l (D 0 - U) or (ii) f extends to automorphisms of D and D 0• (Received June 13, 1969.) (Author intro­

duced by Professor Shung-Shen Chern). 

69T -D20. JOEL L. ROBERTS, Purdue University, Lafayette, Indiana 4 7901. Generic projection 

of al!;:ebraic varieties. 

Let k be an algebraically closed field, Vr c: !Pn a nonsingular closed subvariety (IPn = projective 
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n N ,n td n 
n-space over k). Let crd: IP - IP (N = 1 d )- 1) be defined by global sections of the sheaf O(d) on IP 

Let m be an integer, r + 1 ~ m ~ 2r. Theorem 1. lf d ~ 3r/(m- r), then for Lin adense open subset 

of the Grassmannian G(N, N - m - 1 ), the projection ITL from L has the properties: 

(i) IT= IT LIV: V ... V' c IPm is finite and birational; (ii) if v.• is the closure of {x (' V'lx is a closed 
-1 l 

point, and IT (x) contains at least i points of V ), then VJ. is purely of dimension r - (i - 1 )(m - r), and 

V2 = Sing(V' ); (iii) for x in a dense open subset of Vi - VJ.tl , (*): V' has exactly i branches at x, all 

of which are simple; (iv) conversely, if(*) holds, then ~,V' ""' Oo,W, where W consists of i (linear) 

r-spaces through the origin 0 in affine r-space, which intersect exactly in an (r - (i - 1 )(m - r))-space, 

and xI' Vi' - Vitr· Theo.:.=m 2. If d ~ 2, then for Lin a dense open subset of G(N,N - 2r), the projection 
2r-l 

ITL has properties (i)--(iv) of Theorem 1 (with V' c IP )1 and (v) for the remaining finitely many 
,.., . 2 

closed p:)ints of Sing (V' ), either: (a) char(k) 'f 2, and Ox,V • "' k[ [t1 ,.,.,t r _ 1, t 1 tr ,, • ,,tr JJ c 

-[ - "' ~ - 2 3 . 
k[ t 1 , •.• ,tr]], or (b)char(k)- 2, and Ox,V'- k[ Ct 1,. .• ,tr-I' t 1 tr'"''\-- 1 tr• tr t tr.J ]. (Received August 

25, 1969.) 

691-021. R. E. HARRELL and LES A. KARLOVITZ, Institute for Fluid Dynamics and 

Applied Mathematics, University of Maryland, College Park, Maryland 20740. Nonreflexivity and the 

girth of spheres. 

Let X be a Banach space and Bits unit ball, ]. J. Schaffer ("Inner diameter, perimeter, and 

girth of spheres," Math, Ann, 173 (1967), 59-79) defined the girth of Bas the infimum of the lengths 

of centrally symmetric simple closed rectifiable curves lying in the boundary of B. Note that the 

girth of B is always greater than or equal to 4, Remark. There exist spaces X (for example C tO,Il) 

such that (a) the girth of B is 4 and such that (b) the girth is actually achieved by some curve. 

Theorem. lf X is a separable Banach space which satisfies (a) and (b), then X is nonreflexive. 

(Received August 27, 1969.) 

Logic and Foundations 

69T-E66, ALBERT]. V. SADE, 364 Cours de la Republique, (84) Pertuis, Vaucluse, France. 

Sur le premier syst~me de Lukasiewicz. 

Le ler syst~me, (S), de Lukasiewicz, (Ll) CCxyCCyzCCxz, (L2) CCNxxx, (L3) CxCNxy, avec 

M.P., ad met en logique bivalente une solution est une seule, Cxy = xy t x t I, Nx = x + 1. Toute 

solution de (L2), (L3), MP satisfait Ll, qui est inutile. En logique trivalente, (S) admet 8 solutions T, 

dont 4 sont isomorphes des 4 autres par (0,2) = t ... 2t + 2; ce sont, Nx = x 2 + x t 1, Cxy = (00,01,02; 

lO,ll,l2; 20,21,22 ... lll, alb, lll, avec (a,b) = 1° (0,0), 2° (0,2), 3° (2,0), 4° {2,2). Chaque axiome de 

(S) est independant des autres, mais le syst~me n'est pas strictement complet car la fonction 

CxCCyyNCzz, qui prend la valeur x 2 + x + 1 dans les 3 premiers cas, devient 2x2 + 2x + 1 dans le 

4i~me, la fonction CCxxx prend quatre valeurs differentes dans les 4 cas. Toutefois le caract~re 

complet, au sens de Lukasiewicz, peut lhre demontre en quelques !ignes en montrant, au moyen 

des polynomes Cxy, que toute formule tautologique par rapport lll'une des 4 solutions Test aussi 

tautologique par rapport aux trois autres. Tl permet de demontrer toutes les th~ses du syst~me. 

(Received May 19, 1969.) 

69T-E67. WITHDRAWN. 
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69T-E68. SAHARON SHELAH, The Hebrew University of Jerusalem, Jerusalem, Israel. 

On unsaturated ultrapowers. 

This notice answers several questions in Keisler, "Ultraproducts which are not saturated," 

J. Symbolic Logic 32 (1967), 23-43. We use his concepts. Stability is defined in Abstract 68T-El7, 

these cNoticeiJ 15 (1968), 930-931. For simplicity letT, T 1 be denumerable complete first-order 

theories. Theorem I. Tis minimal iff it is stable or has not the f.c.p. Theorem 2. If T, T 1 are stable 

and has the f.c .p .. , then they are equivalent by Keisler's order. Among the non minimal theories they 

are minimal. Theorem 3. There exists a nonminimal nonmaximal theory T, iff there exists a nongood 

regular ultrafilter D on I, such that 1T i E I ni /0 ~ N 0 implies 1T i E I ni /D > II 1. There exists non­

minimal nonmaximal nondenumerable complete theories. Theorem 4. If MI /0 is (2111')+ -saturated, 

and M is ).-saturated, then MI/D is \-saturated. Theorem 5. If T, not necessarily denumerable, has 

a maximally ).-saturated model of power > ).ITI, and X >IT I, then for every regalar /J• IJ > ITI, 

T has maximally ~.~-saturated models of arbitrarily high powers. (There are generalizations for 

homogeneous and universal models.) (Received Febrauary 24, 1969.) (Author introduced by Professor 

Michael 0. Rabin.) 

69T-E69. T. G. McLAUGHLIN, University of Illinois, Urbana, Illinois 61801. Quasiretraceable 

sets and almost quasiretraceable sets. 

Call a set a of natural numbers quasiretraceable .. it is regressive and is a finite union of 

retraceable sets; denote by Q the class of such sets. Call a almost quasiretraceable "' it is regres­

sive and is the union of finitely many recursive isomorphs of retraceable sets; denote by AQ the 

class of such sets. Denote by R the class of all regressive sets. Clearly, Q 1:: AQ 1:: R. By Abstract 

66T-469, these cNOticeiJ 13 (1966), 732-733, AQ 'f R. In view of Dekker's result that any co-r.e. re-

gressive set is a recursive isomorph of a co-r .e. retraceable set, we complete the proof of the 

properness of the above inclusions as an immediate corollary to the Theorem. There exists a co-

r.e. regressive set not a member of Q. This theorem extends a previous result of the author (Proc. 

A mer. Math. Soc. 17 (1966), 427-429). (Received June 26, 1969.) 

69T- E 70. AUBERT DAIGNEAULT, Universite de Montreal, P. 0. Box 6128, Montreal, Can ada. 

Boolean ultrapowers. 

Let X be a nonempty set and B a complete Boolean algebra with dual B:. The Boolean power 

of X over B is the set .S(X, B) of all partitions c: X - B of 1 E B indexed by X. According to Riben­

boim [Theorem 3 in "Boolean powers," forthcoming in Fund. Math.), S(X, B) can be identified with 

the set of all continuous functions c valued in the discrete space X and defined, each, on an open dense 

subset Zc of B * and which cannot be extended to larger domains in B *. Let D be an ultrafilter of B. 

The Boolean ultrapower x 0 = S (X, B)/D is obtained by identifying c 1 with c 2 iff the closure of 

[z E Zc 1 nzc21c1(z) = c2 (z)} is in D. Similarly if R c Xn it induces R0 c X~: ( c 1/D, ... ,cn;D) E Ro 

iff the closure of [z E z n ... n z I ( cl(z) •...• c (z)) E R) is in D. Theorem. (XD, R ) is c 1 en · n o 
an elementary extension of (X, R). A similar result holds for a-bounded Boolean powers (a an 

infinite cardinal) in which one assumes only that each sum of less than a elements exists in B and 

one takes only a-bounded partitions i.e. the partitions c such that for less than a elements x it is 

true that c(x) 'f 0. The proof is based on a study of the full functional B -values polyadic algebra with 

base X. (Received July 18, 1969.) 
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69T-E71. WITHDRAWN. 

69T-E72. DOUGLASS B. MORRIS, Van Vleck Hall, University of Wisconsin, Madison, 

Wisconsin 53706. Existence of models of ZF with involutions. Prelimi.nary report. 

Let M ';)e any countable model of ZFC. A certain Cohen extension N of M has infinitely many 

sets of total indiscernibles and a property allowing the extension to a larger finite domain of any 

group of partial automorphisms satisfying certain conditions. Let N* be any special elementary 

extension of N. The properties of N carry over to N* in such a way that any countable group can 

be isomorphically embedded in the automorphism group of N*. In particular, N* has automorphisms 

of order two. This answers a question of Cohen. (Received August 4, 1969 .) 

69T-E73. SOLOMON GARFI../NKEL and HERBERT S. SHANK, Cornell University, Ithaca, New 

York 14850. On the undecidability of the theory of finite planar graphs. 

We will say that an equivalence relation E is of type (n1 ,. •• ,nrr) if its equivalence classes are 

of cardinality among n! , .•• ,n mand there ex1st equivalence classes of E of each cardinality. ln 

addition we say that two equivalence relations on the same field N are disjoint iff the only pairs 

they have in common art! the diagonal pairs (n,n ), n E N. ln particular we are interested in the 

theory T' whose models are of the form (N, E, F), where N is finite and E and F are two disjoint 

equivalence relations of types (2m - 1) and (1,2) on N respectively. Le~~--" T' is hereditarily 

undecidable. We prove the lemma by using the Rabin-Scott method of semantic embedding, taking 

as our base theory the theory of finite reflexive binary relations. Again applying this same m-ethod 

using T' as our base theory, we obtain --Theorem. The elementary theory of finite planar graphs 

is hereditarily undecidable. (Received July 31, 1969.) 

691-E 74. WALTER F. TAYLOR, University of Colorado, Boulder, Colorado 80302. Compact 

models. 

Let If' be any (A ,v ,:i[ )-formula with two free variables. Let t(!(n) be the first-order sentence 

which asserts that there are n elements pairwise related by tp. Let tp(oo) be the first-order sentence 

( :i!x)ip(x,x). Take 1/J to be any first-order sentence, and consider the infinitary rule of deduction: 

from all 1/J ::> tJ'(n), deduce 1/J ::> tp(oo). Call a theory (WAC)-consistent if it does not entail a 

contradiction, using this new rule together with the usual rules. :!2_l_:orem (Countable language). 

A theory !: has a weakly atomic-compact model iff !: is (WAC)-consistent. Assuming the continuum 
-:+ 

hypothesis, related results are as follows. Theorem (Countable language). If !!I is weakly atomic-!!! -

compact, then !!I is weakly atomi.c-compact. !!:~orem. If the graph G has chromatic number N2• 

then G has elementary extensions of arbitrarily large chromatic number. The main tool is the 

partition calculus of Erdos and Rado (generalization of Ramsey's Theorem). For the compactness 

notions referred to above, consult (Fund. Math. 59 (1966), 289-298]. (Received August 12, 1969.) 

69T-E75. WITHDRAWN. 
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69T-E76. JACOB M. PLOTKIN, Michigan State University, East Lansing, Michigan 48823. 

Nonalgebraic theories and models of ZF. 

Let T be a complete theory with equality, Fn (T) the formulas of at most n free variables, 

\! a model ofT. For a1, •.•• ak E I1IIlet rta1, ... ,ak) =tiP EFk(T) 1~1 = 0(a1 ••.. ,ak)). De_!inition. 

a E I WI, B ~ I Ul a algebraic/ B if there exist br , .•. ,bn E B such that tY E I~ I I r{b1 •···•% ,y) = 

r(b1 , ... ,bn' a)) is finite; cl(B) = (XIx algebraic/B). Lem~~· If n is W-hom0geneous then cl(cl(B)) 

cl(B ). Lemma (Nerode). If T is ~ 0 -categorical and B ~ In I is finite then cl(B) is finite. Defi~~tion. 

T is nonalgebraic if for any infinite model ~ ofT and any B ~ IWI cl(B) = B. Theorem. Any non­

algebraic ~ 0-categorical theory T can be extended to a nonalgebraic No -categorical theory T' having 

one new relation symbol denoting a dense linear ordering without end points. With the theorem and 

lem:nas one can prove a support lemma in the manner of Pincus (Thesis, Harvard University) and 

by generic embedding (Abstract 68T- E 13, these c/'.foticeiJ 15 ( 19 68 ), 807) obtain models of Z F where 

the universe is linearly ordered but various forms of choice fail. (Received August 18, 1969.) 

69T-E77. LAWRENCE FEINER, State University of New York, Stony Brook, New York 11790. 

The strong homogeneity contecture is fals_.=_. 

One can effectivize and relativize Hugill's construction (Proc. London Math. Soc.19(1969), I-16] 

in order to imbed in the Turing degrees between o( 5 )and o( 6 ), a 0( 5 ) -recursive linear ordering which 

is not isomorphic to any o!4 ) recursive linear ordering. Since [diD ~ d ~o11 )1 is a 0( 4 ) -recursive 
(1) . (5) (6) 

partial ordering, (diD ~ d ~ 0 } and [diO ~ d ~ 0 } are nonisomorphic. Thus, there is no jum? 

preserving isomorphism from [did'!; 0} to (did '!; 0( 5 )1. (Received August 18, 1969.) 

69T-E78. ALEXANDER ABIAN, Iowa State University, Ames, Iowa 50010. Sy'::_~~~t~~odels 

and the axiom of regularity. 

Consider the Synergistic model (S, (j described in Abstract 69T-E64, these c/'.foticeiJ 16 (1969), 

844. It was shown that the axiom of choice (C) is valid in (S, t ). Using induction on ordinal u it is 

easily seen that there is no infinite descending t-chain in (S, ( ). Thus, the consistency of the axiom 

of regularity (G) with ZF t C can be proved by means of Synergistic models without necessitating the 

construction of a model for the entire ZF t C t G. (Received August 25, 1969.) 

, 
69T-E 79. MIHALY MAKKAI, Mathematical Institute of the Hungarian Academy of Sciences, 

Budapest, V. Realtanoda u.13 -15, Hungary. Regular relations and Svenonius formulas. 

Let R be a regular binary relation between structures of a countable similarity type T, c .f. 

CP. Lindstrom, Theoria.32 (1966), 172-185]. Let CR(K) =df (B:ARB for some A EK} andKW1 =df 

t A: A E K and A i.s countable}. We construct a class SR of infinitary sentences of form p A!; 

where p is a prefix of length w and I: is a (countable) set of finitary formulas of ,. such that Theo::em. 

(i) any element of SR is preserved under R, (ii) any finite approximation of any element of SR is 

logically equivalent to an element of t.R (for the definition of t,R c.f. loc. cit.), (iii) for any countable 
w w1 

T' :::>,. and any set T of finitary sentences of ,.•, there is ct> f' S such that CR 1 (Mod(T) ~T) = Mod ( ~). 

This is a generalization of Theorem 2 in (M. Makkai, Abstract 69T-E17, these c/'.foticeiJ 16 (1969), 

425]. Coro_llary (P. Lindstrom loc. cit.). For sentences 'fJ ,1/J of ,., tfor any A and B, A I= 'P and 

ARB imply B I= ¢] iff [there is" E t.R such that 'P I=" 1=1/JJ • (Received August 22, 1969.) (Author 

introduced by Professor Rob·~rt L. Vaught.) 
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69T-E80. A. M. SETTE, University of Campinas, Caixa Postalll70, Campinas, Sao Paulo, 

Brazil. A note on ~-algebras. 

A (!-w-algebra is an implicative lattice in Curry's sense ("Foundations of mathematical logic," 

McGraw-Hill, New York, 1963 ), a= <A,,., 1\, v, ::l ) , in which it is defined a unary operation ', such 

that a v a' ,. 1 and a" ~a for every a E A. (The operations /1., v and =:> are monotone with respect 

to the equivalence relation "'.) This notion was introduced by N. C. A. da Costa as an algebraic 

version of the propositional calculus (!-w (C. R. Acad. Sci. Paris, Ser. A-B. 257 (1963), 3790-3792, 

and 263 (1966), 429-432). N.c. A. da Costa and the author have studied in ("Les alg~bres .:!-w ," 

to appear in c. R. Acad. Sci. paris, Soh. A.-B.) several properties of these algebras, showing, in 

particular, that the operation ' is (in general) nonmonotone with respect to "' • In this work we prove 

that it is (in general) impossible to define a nontrivial equivalence relation R on A, such that 

<A, R,", v, ::J, •) is a ~w-algebra and "· v, ::l and' are simultaneously monotone with respect to R. 

We present also a new algebraic version Of the propositional calculus (!-.w and our algebraic methods 

may be applied to many other cases, for instance to the propositional calculi (!-n , 1 ~ n < w (N. C. A. 

da Costa, c. R. Acad. Sci. Paris, Soh. A-B. 257 (1966), 3790-3792). (Received August 13, 1969.) 

(Author introduced by Professor Newton C.A. da Costa.) 

Statistics and Probability 

69T-Fl4. C. J. EVERETT, Los Alamos Scientific Laboratory, Los Alamos, New Mexico 87544 

and S. M. ULAM, University of Colorado, Boulder, Colorado 80304. The entropy of interacting 

populations. 

A study is made of interacting populations which closely parallels the Boltzmann kinetic 

theory and the Planck- Einstein-Tolmsn treatment of radiation interacting with matter. The ana­

logues of the Boltzmann equation, H-theorem, and Maxwell-Planck steady state distributions are 

obtained. The analogy is perhaps surprising, since our formulation is in terms of a scalar "energy" 

rather than a vector "velocity". The "reversibility paradox" is thus avoided. (Received July 17, 1969.) 

69T- Fl5. DAVID F. FRASER, Brown University, Providence, Rhode Island 02912 . .!:..._ 

probabilistic method for the rate of convergence to the Dirichlet problem. 

The expectation EP(4?)approximates the solution u(z) = E W(4?) of the Dirichlet problem for a 

plane domain D with boundary conditions tp on the boundary ')' of D, where W is Wiener measure, 

P is the measure generated by a random walk which approximates Brownian motion beginning at 

z, and~ is the functional on paths which equals the value of rat the point where the path first 

meets y • This paper develops a specific rate of convergence. If ')'is c 2, and Pn is generated by 

random walks beginning at z, with independent increments in the coordinate directions at 

intervals 1/n, with mean zero, variance lJn, and absolute third moment bounded by M, then 

jEPn '4?) - E W ~)I ~ (CMV I p(z,y))n -l/ 16(log n) 918 , where V is the total variation of t(J on ')' ,p (z, ')') 

is the distance from z to ')', and C is a constant depending only on ')'. (Received July 1, 1969 .) 

(Author introduced by ProfessorS. A. Sawyer.) 
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69T- Fl6. C. J. EVERET and P. R. STEIN, Los Alamos Scientific Laboratory, Los Alamos, 

New Mexico 87544. A Monte Carlo method for generating random sequences of prescribed expected 

density. 

A "single transit" method of producing such sequences is given, employing a Poisson series 

of trials, which is simpler, faster, and more flexible than "sieve" devices. If F(x) is a suitable 

function, a sequence P (n) , n l!' 1, may be defined such that, if n is accepted for the random sequence 

B with probability P'(n), then P(iB(N)- F(N)i < 3rF(N)) > 1- l/r2 (1- r)F(N) - 1, where B(N) is the 

number of n :; N accepted for 8, and 3r is any prescribed relative error. The "gap distribution" 

and "Goldbach property" are studied for various P(n), including P(n) = 1/2 (coin tossing) and 

P(n)~l/log n (prime distribution). Sample Theorem. For almost every sequence IT of "random 

primes", every sufficiently large even integer is a sum of two distinct integers of IT. (Received 

July 18, 1969.) 

69T-Fl7. NATHANIEL A. FRIEDMAN, State University of New York, Albany, New York 12203, 

and D. S. ORNSTEIN, Stanford University, Stanford, California 94305. On mixing transformations. 

Theorem. Each ergodic measure preserving transformation on the unit interval induces mixing 

transformations on a dense class of measurable subsets. (Received July 22, 1969.) 

69T-Fl8. WILLIS L. OWEN, University of Minnesota, Minneapolis, Minnesota 55414. Optimal 

stopping rules when the variance is infinite. 

The following results were conjectured by Shepp in Ann. Math. Statist. 40 (1969), 993-1010. We 

have established this conjecture. Let tJCnl be a sequence of independent identically distributed random 

variables which are in the domain of normal attraction of a stable law V of index a, 1 <a <2. Let 

E(Xi) = 0 and Sn = X 1 + ... + Xn. Let Yt, t E [O,oo), be a stable process of index a, with Y 0 = 0, and 

E(Y t) = 0. Theorem 1. There exists an increasing sequence of real numbers { bn), such that the 

stopping time T 0 = inf { j: Sj l!' bj} is optimal in the sense that E(STjTo) = sup E(ST 1 T) where the 

supremum is taken over all stopping times for Sn. Theorem 2. There exists a positive finite con­

stant yO, such that the stopping time v = inf{ t: Yt ~ y0 (1 + t)l/a} is optimal in the sense that 

E [Yv /(1 + v )] = sup E tY T/(1 + T)] where the supremum is taken over all stopping times for the 

Yt process. Theorem 3. If the distribution of Y 1 is V, if {bn} is the sequence of Theorem 1 and y0 

is the constant of Theorem 2, then limn -cxfnln11 a= y0 . (Received July 3, 1969.) 

69T-Fl9. EDWlN 0. ELLI.OTT, Bell Telephone Laboratories, Holmdel, New Jersey 07733, 

Extensions of measures and abstract stochastic processes. 

An abstract stochastic process is considered with a probability measure P defined on a 

sigma-field Fll< of cylinder sets in a function space n having a nondenumerable parameter set I 

(the cylinders are based on measurable sets in subspaces of denumerable dimension). If for each 

t E I, at = {x E 0: x(t) Eat} where at is a measurable subset of the tth coordinate space, and 

if a = U I a and A E Fll< , then the set Aa is called a nilset provided P(Aa ) = 0 for each t E I. 
te t t 

With { pk} any sequence of nilsets and B any member of Fll< it is shown that the outer measure 
- k - k k 
P{B -U(p}) = PIB). The measure Pis then extended toP' where P'(A) = InffP(A -U(p 1 ): { (3 } 
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is a sequence of nilsets) and A is any subset of n. This P' is an outer measure on n and it is 

shown that sets of the form fx IE n: x(t) E bt, t E I} (bt a measurable subset of the tth coordinate) 

are measurable under p'. Thus, events determined by conditions on nondenumerable collections of 

random variables are measurable. This differs from the usual extensions in stochastic theory 

since it is not based on a (P) nonmeasurable Ac r1 of outer m·easure one (e.g., to obtain a separable 

process). (Received August 5, 1969.) 

69T-F20. N. S. MENDELSOHN, University of Manitoba, Fort Garry Camp'<ls, Winnepeg 19, 

Manitoba, Canada. Intersection numbers for t-designs. 

A t-design is a system consisting of v poi~ts, b blocks, each block containing k points and 

every subset oft points appears in exactly Xt blocks. Every t-design is an s design s ~ t and 

X s = ( ~=: )/ ( ~=:). If B is a fixed block, intersection numbers x 0,x1 , ••• ,xk are defined where xi is 

the number of remaining blocks each of which intersects B in exactly i points. These satisfy the 

equations ~~ ( i )x. = (X - 1) ( k) u = O,l,. •• ,t and b = X • These generalize to intersection numbers 
'-'1=U U 1 U U 0 

x(~) where x(u) is the number of sets of u remaining blocks which intersect B in i points. The 
1 1 ..-.k i ( s) Xu - 1 k · · intersection equations are LJ. ( ) x. = ( ) ( ). For symmetnc (v,k, X) des1gns we can 

(ti) li=U U 1 S S . . . . 

define similarly numbers y. as the number of sets of remammg u blocks, wh1ch mtersect a 
1 ). i (s) X -2 X 

fixed pair of blocks in exactly i points. The equations are I: i=u(u)y x = ( us ) ( 2 ), u = 0,1,2. 

The equations are used to show the nonexistence of symmetric t-designs with t ~ 3. (Received 

August 14, 1969.) 

Topology 

69T-Gl25. DOUGLAS E. CAMERON, Virginia Polytechnic Institute, Blacksburg, Virginia 

24061. Minimal r2 Quasi-P spaces. Preliminary report. 

Definitions. A quasi-P space is a T1 space in which every Gd is open; a P space is a 

completely regular quasi"-P space; a '12 quasi-P space is L(i) if every open filter base with the 

countable intersection property has at least one adherent point; a 12_ quasi-P space is L(ii) if 

every open filter base with the countable intersection property and unique adherent point converges, 

_!heorem 1. L(ii) implies L(i) but not conversely; the converse does hold in P spaces. Theorem 2.. 

A T2 quasi-P space is minimal T2 quasi-P if and only if it is L(ii). Theorem 3. Finite products 

are L(ii) [L(i)J if and only if each component space is L(ii) [L(i)J. Theorem 4. In a T2 quasi-P 

space (X,T) the following are equivalent: (a) L(i); (b) (X,T) is closed in every T2 quasi-P space 

in which it may be embedded; (c) every open cover of the space has a countable proximate sub­

cover. :rheorem 5. Every minimal12_ quasi-P space is semiregular; a minimal T2 quasi-P space 

is regular if and only if it is maximal Lindelof. (Not every minimal T2 quasi-P space is regular.) 

Theorem 7. A P-space is minimal p if and only if it is maximal Lindelof. (Received June 2, 1969.) 

69T-Gl26. C. J. MOZZOCHI, 18 Tuxis Road, Madison, Connecticut, 06443. On the complete­

ness of a symmetric generalized uniform space III. 

Let (X,'t<) be a symmetric generalized uniform space, Let :J be a filter in (X,.r( '!.<)). Definition. 
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:J is a .6-filter with respect to U iff for every F E :J there exists x E X and WE 'lA such that W(x] c:F. 

Let (Xa, ?{a) and (~,?~!:}be symmetric generalized uniform spaces. Definition. (X,'IA) is 6-complete 

iff whenever (X,'IA) is uniformly isomorphic to a dense subspace (Xa,Ua) of (Xb,Ub), then X a = ~. 

Theorem, Suppose (X ,'U ) is a dense subspace of (X ,'U ) and :J is a .6-filter in (X ,?J ), then a a b b -lJ -b 

15 = (F n xa IF E 31 is a base for a .6.-filter in (X a. 'U.J· Theorem. Suppose (X,U) is separated. lf 

(X,t() is A-complete, then every filter in (X,?../) is the neighborhood system of a point in (X,J'('U)). 

Theorem. Suppose (X, 'lA) is uniformly isomorphic to a proper dense subspace (Xa, 'U.a) of (Xb ,'Ub ). 

If (Xb,'U.b) is separated, then there exists a .6.-filter in (X, 'U.) which is not the neighborhood system 

of a point in (X,J'('IA)) (cf. Abstracts 68T-412, 68T-G, these cNoticeiJ 15(1968), 623,809). (Received 

May 7, 1969.) 

69T-Gl27. CHARLES L. HAGOPIAN, California Institute of Technology, 109 Steele Laboratory 

Pasadena, California 9ll09. The existence of arcs in certain plane continua. 

Let M be a compact plane contin;mm such that for each pair of distinct points p and q in 

M, if M is not aposyndetic at p with respect to q, then M is aposyndetic at q with respect to p. In 

this paper the following results are established. Theorem. lf x and y are distinct points of M and 

M is not aposyndetic at x with respect toy, then M contains an arc which has x andy as end points. 

Corollary. If there is a point y in M such that for each point x in M - (YJ• M is not aposyndetic 

at x with respect to y, then M is arc-wise connected. (Received May 5, 1969.) 

69T -Gl28. 0. T. ALAS, Universidade de Sao Paulo, Caixa Postal 8105, Sao Paulo, Brazil. 

A characterization of collectionwise normal spaces. 

Let (E,T) be a normal Hausdorff space, w be an element which does not belong to E. Let Y = 

EU (w1 be the one point (=Alexandroff's) compactification of a discrete space of support E. Theorem, 

The space (E,T) is countably paracompact and collectionwise normal if and only if the topological 

product space E X Y is normal. The proof is based in the following theorem proved by M. Katl!!tov: 

A Hausdorff space is collectionwise normal and countably paracompact if and only if for each locally 

finite family (F. I I of closed subsets there is a locally finite family (V. ). of open subsets such 
1 'iE 1 1E I 

that Fi c: Vi , for any i E I. (Colloq. Math. 6(1958), 145-151-- Russian.) (Received July 8, 1969.) 

69T-Gl29. WITHDRAWN. 

69T-Gl;30. SIBE MARD!~IC, University of Zagreb, Zagreb, p.p. 3I4, Yugoslavia. Mapping 

products of ordered compacta onto products of more factors. 

An ordered compactum is a Hausdorff compact space K provided with a total ordering ~ and 

such that the topology of K is the order topology induced by ..; • Theorem. Let X , ••• ,X + , p,q :.: 1, 
-1. p q -

be infinite Hausdorff compact spaces such that there exist ordered compacta K1 , ••• ,Kp and a mapping 

f of I) X .•. X K onto x 1 X ••• X X + . lf for all X., j E ( 1, ••• ,p + q J• the degree of separability 
p p q J 

s (Xj ) :!! ~ T • T !!. 0, then the weight w(Xj ) ~ ~ T for at least q + 1 indices j. Corollary. If all 

~ • j E ( 1, ••• , p + q 1• are separable, then at least q + 1 among the spaces Xj are metrizable. W. W. 
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Babcock (Dissertation, Tulane University,-New Orleans, 1964, pp. 1-29) obtained the weaker conclusion­

that at least one of the spaces Xj is metrizable under the stronger assumptions that all!) •···• Kp 

are separable and that f is an open mapping. (Received July 14, 1969.) 

69T-G13l. RONNIE LEE, University of California, Los Angeles, California 90024 and The 

Institute for Advanced Study, Princeton, New Jersey 08540. Piecewise linear classification of some 

hom:)topy lens spaces . 

.2n+l 
Let S be the unit (2n + 1 )-sphere, each point of which is represented by (c , .•. ,c ) of 

' 2 2n+l 2n+l 0 . n 
complex numbers c. wlth L:lc. I = 1. Let ( :ll ,s- ) denote the :ll -action on S g1ven by the 

1 1 P P 2n+l 
formula y .(c 0 , ... ,cn) = (yc0 , •.• ,ycn) where y = exp(2tri/p). Its orb1t spaceS /'E. is the 

pn 
(2n + 1 )-dimensional lens space Ln (p). We claim the following: Theorem. Let -'ht(L (p)) be the 

set of simple homotopy triangulations of L n{p ). If 2n + 1 1'; 7, and n is odd, then there is an exact 
n n n -

sequence of pointed sets 0- Lzn+ 2 ('E.p)- ... Jht(L (p))- (L (p); G/PL] - 0 where (L (p); G/PL] is 
n 

the group of G/PL-bundle over L (p), and L, (:Z: )-is the reduced surgery obstruction group of 
,n+2 p 

Wall. (Received June 26, 1969.) 

69T-Gl32. BRUCE R. WENNER, University of Missouri, Kansas City, Kansas City, Missouri 

64110. Sums of finite-dimensional spaces. 

Analogues are developed to the sum theorems in the dimension theory of metric spaces. It is 

shown that, within the class of metric spaces, any locally countable, a-locally finite, or closure­

preserving sum of finite-dimensional sets is countable-dimensional. Similar results are obtained 

under the more general hypothesis of countable-dimensional rather than finite-dimensional sets. 

(Received July 3, 1969.) 

69T-G133. JEFFREY L. TOLLEFSON, Tulane University, New Orleans, Louisiana 70118. 

On characterizing 3- manifolds that are products. 

A free Zk action on a manifold M is proper if a generator of the action is homotopic to the 

identity map. M* denotes the orbit space M/Zk. Theorem 1. Let M be a closed, connected, 

orientable, irreducible 3-manifold. If M admits a proper free Zk action (for some prime k ~ 2) such 

that H1 (M*; Z) has no element of order k, then (i) M fibers over the circle, and (ii) M admits an 

effective S0(2) action without fixed points. A manifold M is said to cover itself properly k times if M 

admits a proper free Zkaction with M*"' M. Theorem 2. A closed, connected, orientable 3-manifold 

M covers itself properly k times, for every prime k ~ 2, if and only if M is the product of a 2-mnnifold 

and ff . A nonproduct example exists that meets all the conditions of Theorem .2 except that it double­

covers itself in only a nonproper manner. (Received July 17, 1969.) 

69T-G134. MILTON ULMER, Wesleyan University, Middletown, Connecticut 06457. Functions 

on product spaces. Preliminary report. 

For any infinite cardinal number N, a space is said to be pseudo- N -compact provided each 

locally finite family of open subsets is of smaller cardinality than N. A function f from a product 

space na.EA X a. into a space Y is said to depend on fewer than N. coordinates provided there exists a 

986 



subset B of A such that IB I < ~ and f(p) = f(q) for all p, q E nnE: A Xnsuch that p 8 = q8 . Now let 

X =nnE A X n' with IAI '!!; ~ and each IXnl '!!; 2. Paralleling and partially extending results by Mazur, 

Corson Isbell, Ross Stone, and Engelking (see Fundamenta Math. 59 (1966), 221-31) we show 

(provided~ is not the suprem·Jm of a countable set of smaller cardinals) that any continuous function 

from X into any space Y such that Y X Y is normal and the diagonal of Y X Y is a G _ set, depends on 
/j 

fewer than N coordinates provided X is pseudo- N-compact. Now suppose each Xn is completely 

regular and Hausdorff. For each such N we have: Each function in C(X) depends on fewer than 

N coordinates if and only if X is pseudo- ~-compact. But if ~= Supn EN mn, each mn < N, and if X 

is pseudo- ~-compact but not pseudo-mn -compact (n E N), then there exists a function in C(X) which 

does not depend on fewer than ~coordinates. (Received July 25, 1969.) (Author introduced by 

W. W. Comfort.) 

b9T-Gl35. R. CHRISTOPHER LACHER, Florida State University, Tallahassee, Florida 32306. 

Cellularity criteria for maps. 

A space A is cell-like iff there exist a manifold M and an embedding tp: A - M such that tp(A) 

is cellular in M. A map is cell-like iff its point-inverses are cell-like spaces. Theorem 1. Let X 

andY be euclidean neighborhood retracts, f: X ... Y a proper, onto map. Then the following are 
k 

equivalent: (a) f is cell-like. (b) The mapping cylinder off is LC rel Y for all k. (c) For any open 
-1 -1 

set U of Y, fjf (U): f (U) - U is a proper homotopy equivalence. Definition. A map f: X - Y is a 
k -1 -1 

UV -map iff, for any y E Y and neighborhood U off (y) in X, there is a neighborhood V off (y) in U 
q q+l n n 

such that every mapS ... V extends to a map B - ,u; 0 ~ q ~ k. Theorem 2. Iff: S - S is an 
k 

onto UV -map, 2k + 2 '!!; n, then f is cell-like. Hence, if n f 4, f is cellular. Theorem 3. Iff: M ~ N 
k 

is an onto UV -map between closed orientable topological n-manifolds, 2k + 1 '!!; n, then f is cell-like. 

Hence, if n f 3,4, f is cellular. Note. Theorems 2 and 3 are best possible codimensionally. 

(Received July 14, 1969.) 

69T-Gl36. HARVEY ROSEN, Florida State University, Tallahassee, Florida 32306, and 

MICHAEL D. TAYLOR, Florida Technological University, Orlando, Florida 32816. An equality for 

two-sided surfaces with a finite number of wild points. Preliminary report. 

Let S be a closed connected 2-sided surface of genus g(S) embedded in the interior of a 

3- manifold (with or without boundary) M 3 . There is an open connected neighborhood W of S such that 

W - S consists of exactly two components, U and V. We define g(S,U) = n if there exists a point x of U 

and a sequence of closed surfaces 1), s2 , .•• in U such that (1) the genus of each\ is n, (2) each Sk 

separates x from Sin U, (3) S =lim Sk, and (4) conditions (1)- (3) cannot be satisfied by any integer 

·smaller than n. We suppose that Sis wild from U just at the points p1 •···•Pm· Without loss of 

generality, Sis locally tame from V at these points. We define g(I\:, U) to be the local enveloping 

genus at pk of any arc on S which has pk as an endpoint. Theorem. If m = 1 and g(S) = 0, then 

g(S, U) = 0; but for any other pair of nonnegative integer values for m and g(S), we have g(S,U) = 

g(S) + L:g(pk' U) if Sis orientable, and g(S, U) = g(S) + 2 'Eg(pk' U) if Sis nonorientable. (Received 

July 22, 1969.) 
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69T-Gl37. ROBERT F. BROWN and ALFRED W. HALES, University of California, Los Angeles, 

California 90024. Primitive roots of unity in H-manifolds. II. 

See Part I for definitions. Let (M,m,e) be an H-manifold and set 1T= 1r1 (M,e). Corollary 1. 

lf 1T is infinite cyclic, then (M,m,e) has !b(k) totally primitive classes of kth roots of unity, where lb is 

Euler's function. Corollary 2. If 1T is infinite, then there exist primitive kth roots of unity in 

(M,m,e) for each k!!: 2. Corollary 3. If 1T is finite and p divides 11TI then there exist primitive pkth 

roots of unity in (M,m,e) for each k!!: 1. Example. For each k = 2,3, •.• , there is an H-manifold 

(S3 , m(k)' e) with no primitive kth roots of unity. (Received July 3, 1969.) 

69T-Gl38. RICHARD E. HODEL, Duke University, Durham, North Carolina 27706. A note on 

Frr- screenable spaces. 

According to McAuley (Proc. Amer. Math. Soc. 9 (1958), 796-799) a topological space is 

Iict -screenable if every open cover has a cr-discrete closed refinement. In this paper two results 

about such spaces are proved. (1) Every metacompact space in which every closed set is a G is 
0 

F cr -screenable. (2) Every F cr -screenable space is countably metacompact. With regard to (1) it 

should be pointed out that Worrell (Portugal Math. 25 (1966), 175-1 79) has given an example of a 

metacompact space not F cr -screenable. (Received July 28, 1969.) 

69T -Gl39. ROBERT CONNELLY, University of Michigan, Ann Arbor, Michigan 4804. 

Unknotting close polyhedra in codimension three. Preliminary report. 

,. k 
A special case of the main result is: Theorem. Let K (::: K be compact polyhedra contained 

in the interior of a combinatorial manifold Mn, where k l!; n- 3. Let I!< 0 and N, a neighborhood of 
-- D 
K -'Kin M , be given. Then there is a 0 < 0 such that if h: K ... M is a PL ~embedding such that 

A 
h!K = 1, then h is ambient (in M) P LIt-isotopic to 1 fixing M - N. The proof uses only the statement 

of Lickorish' s cone unknotting theorem, elementary engulfing techniques, and some new techniques 

involving shadows. This is a generalization o"f and independent of the results obtained by Miller 

(Abstract 69T -G42, the"Se c#oticeiJ 16 (1969),583) as well as Cernavskii (Topological imbeddings of 

polyhedra in Euclidean space, Dokl. Akad. Nauk SSSR 165 (1965 ), 1257-1260 = Soviet Math. Dokl. 6 (1965 ), 

1606-1609.) Using the recent stable homeomorphism theorem of Kirby, Siebenmann and Wall, 

(Abstract 69T-G27, these c#oticeiJ 16(1969).ll2)and classical results of Connell and Stallings it is an 

immediate corollary that if a codimension three topological imbedding of a compact polyhedron in 

the interior of a combinatorial manifold is locally p L, then it is I! -tame, where dimension of the 

manifold is <;5. (Received August 4, 1969.) 

69T-Gl40. F. THOMAS FARRELL and JOHN B. WAGONER, University of California, Berkeley, 

California 94720. A torsion invariant for proper h-cobordisms. Prelimi.nary report. 

L vf+l n n 
et be a connected p.l. or smooth proper h-cobordism between M and M . Let M 

- + 
have one stable end I! and let the relative Whitehead group off: 1Tll! ... 1r1M _ be Wh(f) = K0 (f)/[ ±g), 

where [:l:g 1 is the subgroup generated by triples ( Z [ 1Tll! ), :1: g, Z[ 1Tll! ) ) for g ~ 1Tl M _. There is 

~~ -an exact sequence Wh(1r1t ) .... Wh (1r1M_) .... Wh(f)- Ka!1Tll!) .... Ka!1T1M_). "~"means smooth 

or p.l. equivalence. Theorem (n ~ 5). (a) There is a torsion invariant T =T(W; M_, M+) EWh (f) 
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such that W ""'M_ X I iff 'T' = 0. (b) Any element of Wh (f) can be realized as the torsion of a proper 

h-cobordism on M_. (c) '1l 'T' = 0 iff W has an open neighborhood of infinity with a product structure. 

As in the Whitehead torsion theory fo1 compact h-cobordisms one can prove sum, product, transfer, 

and duality formulae. The theory generalizes easily to the case where M_ has finitely many stable 

ends, L. C. Siebenmann has a theory of infinite simple homotopy types which yields some results 

for proper h-cobordisms on an arbitrary M_. Our methods produce an algebraic torsion invariant 

for his simple homotopy types of a locally finite, connected, finite dimensional CW -complex with 

finitely many stable ends. (Received August l, 1969.) 

69T-Gl4l, BRUCE A. ANDERSON, Arizona State University, Tempe, Arizona 85281. A class 

of spaces with Tr -complements. 

Call a topological space splitable if it has an infinite family of pairwise disjoint open sets 

and call a space a DN-space if for each point in the space, there is a net in the complement of the 

point that converges to the point and whose range is a discrete subspace. A technique of A. K. and 

E. F. Steiner is used to extend results of the author and D. G. Stewart in a paper to appear in the 

Proc. Amer. Math. Soc. Theore!ll: 1. If a T1 space (X,T) has a dense splitable DN-subspace, then 

T has a T 1 -complement that is compact on cofinite subsets of X. Corollaries of this result are that 

all Frechet (hence first axiom) Hausdorff spaces, all locally compact Hausdorff ·spaces and all sym­

metrizable Hausdorff spaces have T1 -complements. _!heorem 2. If (X,T) is a T 1 DN-space that can 

be expressed as the union of infinitely many pairwise disjoint open sets, then there are topologies J 

and K on X such that any distinct pair of these three topologies are T1 -complements. Theorem 3. 

Every T1 space is an open and closed subspace of a'\ -space that has a T 1 -complement. (Received 

August 4, 1969.) 

69T-Gl42. S. SWAMINATHAN and A. C. THOMPSON, Dalhousie University, Halifax, Nova 

Scotia. Browder-Gohde-Kirk theorem for a class of topological spaces. 

Corresponding to a family .B oi subsets of a topological space X, which is stable for closure 

and arbitrary intersections, a a-uniformity on X is a collection 'U of symmetric subsets of X X X 

containing 6 such that for each x E X and U E ,_.~ the trace Ux = (y E X: (x,y) E U1 is a member 

of B. For each nonempty A !:: X, the functions D(A) = (U ~ '!.{ : A !:: Ux for every x E A) and N(A) = 
(U E '!.{ : A !:: Ux for some x E A} serve to introduce the concepts of diameter and normal structure 

for A, e.g., A has normal structure (w.r.t.?J) iff D(B) c N(B) for every B E/3 which is contained in 

A and is not a singleton. A mapping f of X into itself is called (i) nonexpansive iff D(A) !:: D(f(A)) 

for every two-element subset A of X, and (ii) normalising iff D(B) c N (hull f(B)) for every nontrivial 

8 E B, where hiiiT A denotes the smallest closed member of B which contains A. The following 

theorem places the Browder-Gohde-Kirk fixed point theorem for Banach spaces in the setting of 

topological spaces endowed with a 15'-uniformity. !~eo rem. Let (X, 1.'1,'!.{) be a compact space with a 

13 -uniformity. Then every nonexpansive and normalising mapping of X into itself has a fixed point. 

[Received June 30, 1969.) 
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69T-Gl43. ALDEN H. WRIGHT, University of Wisconsin, Madison, Wisconsin 53706, and 

University of Utah, Salt Lake City, Utah 84ll2. Mapping cylinder neighborhoods and a flatness condi­

tion for a 3-sphere in a 4-sphere. 

3 . 4 . 3 
Let s0 be a 3-sphere embedded 1n the 4-sphere S Let W be a complementary domam of s0 

4 3 -
in S . If x E s0, we will say that x has a mapping cylinder neighborhood in W if there exist (1) an 

open neighborhood V of x in ~O, (2) an open 3-manifold U , (3) a proper (compact) map f/J of U 
X X X X 

onto Vx, and (4) an embedding 1/Jx of the mapping cylinder ~ into Vi which is the identity on Vx. 

Theorem. If each point of S~ has a mapping cylinder neighborhood in W, then Vi is a 4-cell. R. C. 

Lacher ("Cell-like mappings, II," to appear) has also proved this theorem with the additional hypo­

thesis that W is ULC 1 (uniformly locally !-connected). Lacher uses results of McMillan ("Strong 

homotopy equivalence of 3-manifolds," Bull. Amer. Math. Soc. 73 (1967), 718-722). To obtain the 

theorem we instead use a result of the author (Abstract 69T -Gl21, these cJ{oticei) 16 (1969), 853-854) 

and the fact that W is r-ule for all integers r ~ 0 (see Theorem II.5.35 of Wilder, "Topology of 

manifolds." Colloq. Publ. Vol. 32, Amer. Math. Soc., Providence, R. 1.,11949; sec. ed., 1963). 

Otherwise the proof of the theorem is the same as Lacher's proof. The proof of the theorem is given 

in the author's Ph. D. thesis (University of Wisconsin, 1969). (Received August &, 1969.) 

69T -Gl44. JAN MYCIE LSKI, University of Colorado, Boulder, Colorado 80302. Some condi­

tions for a mapping to be a homeomorphism. 

Let K be the closed n-cell, I the interior of K, B the boundary of K and X any Hausdorff space. 

Theorem. If f:K .. X is continuous, fii is an open local homeomorphism, fiB is one-to-one and f(I) n 
n 

f(B) = 0 then f is one-to-one. Corol~ry. Iff: K .. R is continuous, fii is a local homeomorphism 

and fiB is one-to-one then f is one-to-one. E. Duda has shown that the Corollary is still valid if 

we replace "fii is a local homeomorphism" by" fii is open and finite-to- one". A related result is 
n n 

the following. Theo_!"e~. Iff: R .. R is continuous, open and closed, finite-to-one and the set of 

points at which f is not a local homeomorphism is bounded then f is one-to-one. It is not known if 

the supposition" finite-to-one" in these two theorems is essential. (Received August 8, 1969.) 

69T-Gl45. MARSHALL M. COHEN, Cornell University, Ithaca, New York 14850. P.l. n-balls 

in Rn whose union is not a manifold. 

n 
!heorem. If n ~ 5 there exist subpolyhedra A and B of R such that A, B and A n B are p.l. 

n-balls while AUB is not a topological manifold. Proo!.:_ L. C. Glaser has proved D.l ~]that, if 

n ~ 5, there exists subpolyhedra C and D of ~In such that C, D and C no are p.l. n-balls while 

C U D is a p.l. manifold with nonsimplyconnected boundary. Let A = vC and B = vD be the cones 

from the origin v. Then AU B is a pseudomanifold with boundary CUD U v(Bdy(C UD)). But the 

link of v in Bdy(A U B)--namely Bdy(C U D)-- is not simply connected. Hence Bdy(AUB), and thus 

AU B itself, is not a topological manifold, q.e.d. tJ.1 Proc. Amer. Math. Soc. 16(1965), 1357-1364. 

(2JTrans. Amer. Math. Soc. 122(1966), 3ll-320. (Received August 8,1969.) 
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69T-Gl46. P. E. CONNER and LARRY SMITH, University of Virginia, Charlottesville, 

Virginia 22903. On the homological dimension of rl~ (X). 

In a previous publication (to appear in the Inst. Hautes. Etudes Sci. Publ. Math.), we have 

studied the homological dimension of the bordism module rJU(X) over the complex bordism algebra 

u * 
rl* . We also presented several methods of estimating this integral invariant. Here is one more 

such estimate. Theorem. Let X be a finite complex and p a prime integer. If there exist (l) a 1 , .•. ,an' 

operations in the two sided ideal generated by the Bockstein 13 in the Steenrod algebra a(p), and 

(2) a class x E H* (X;Z ) such that a ..• a x f. 0 E H* (X;Z ) then hom dim rlU(X) ~ n. (Received 
p 1 n p "u * 

August 12, 1969.) * 

69T-Gl47. FRANCIS T. CHRISTOPH Jr., Temple University, Philadelphia, Pennsylvania 

19122. Extensions of topological semigroups. 

Particular cases of the following general problem are considered: Given a collection Sa' a E A, 

of topological semigroups, place a semigroup structure on Ua E A Ua where Ua <::: Sa for each a E A 

such that Ua E A Ua is a topological semigroup and certain factor semigroups of Ua E AU a are topo­

logical semigroups and fulfill some specified conditions. This problem is specialized by considering 

topological ~ea~ extensions (i.e., if S, T are disjoint topological semigroups, T having a zero 0, then 

a topological semigroup H is a topological ideal extension of S by T if and only if H contains S as an 

ideal and H/ S is a topological semigroup which is topologically isomorphic to T), adjunction spaces, 

semilattices of topological semigroups, and the catena construction of Hofmann and Mostert, 

"Elements of compact semi.groups,•• Merrill, Columbus, Ohio, 1966. (Received August 14, 1969.) 

69T-G148. ROBERT B. BROOK, School of Arts and Sciences, University of Hartford, 200 

Bloomfield Avenue, West Hartford, Connecticut 06117. The trace relation in topological dynamics. 

For a topological group T, the set of all its closed syndetic invariant subgroups is denoted 

by V(T). If (X,T) is a transformation group, the :_rae..=_ relation on (X, T) is defined to be the set of 

all ordered pairs (x,y) EX XX such that yEn { ilf!H E V(T)) and is denoted by A(X,T) or A. 

In case A= 1:!., the diagonal of X, we say that (X,T) has singleton traces. Theorem 1. For a minimal 

set (X,T) the following statements are equivalent: (1) (X,T) has singleton traces; (2) (X,T) is 

embeddable in a product of perodic transformation groups; (3) (X,T) is embeddable in a product of 

periodic coset transformation groups. Theorem 2. Let (X,T) be a compact singleton trace trans­

formation group, and let x E X. Then (xT, T) is an equicontinuous mi.nimal set. Theorem 3. Let 

(X, T) be an equicontinuous minimal set where T is locally compact abelian, and let there exist 

x 0 E X such that card(x 0T0 ) ~ 2, where 10 is the connected component of the identity in T. Then 

(X,T) has singleton traces. Theorem 4. An equicontinuous compact transformation group (X, T) where 

T is locally compact connected has singleton traces. An example shows the necessity of the hypotheses 

in Theorems 3 and 4. (Received August 18, 1969.) 

69T-Gl49. MITSUYOSHI KATO, Institute for Advanced Study, Princeton, New Jersey 08540. 

Classification of compact manifolds homotopy equivalent to the sphere. 

We consider a pair (Q, a) consisting of a compact oriented J, (= TOP, PL or DIFF) q-manifold 
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Q (possibly IT1 ( oQ) t 0) homotopy equivalent to sn and a generator a of Hn(Q). (Q, a) and (Q', a') are 

E-equivalent, if there are orientation preserving Jt embeddings i: Q- Q' and j: Q' - Q such that 

i a~ a' and j a'~ a Let J-.!>q be the set of E-equivalence classes of such pairs. Let F J- ck be the 
* • · n n 

set of locally flat concordance classes of locally flat orientation preserving .b embeddings 

f: sn X ok - sn+k. A map '1-'k: F J-C~ - J- :;_ ~t!+k is well-defined by essentially associating f a mani­

fold Dn+ 1+k Ufon+l XDk. We generalize Haefliger's Theorem (Ann. of Math. 83 (1966), 402-436). 

Theorem A. For n + k ~ 4, if J- ~ DIF F or P L, and for n + k. !!; 5, if .J, ~ TOP, vn,k is bijective. 
k k k ;-

The abelian groups FCn ~ FDIFFCn and FPLCn have been studied by Haefliger, Levine (k '!' 3), 

Fox-Milnor, Kervair and Levine (k ~ 2). Theorem B. For n + lc 'f 3,4, FTOP~ is an abelian group 

and if n f. 3, FPLC~ "'FTOPC~. Fork 'l;: 3, FTOPC~ "'FPLC~ "llZ 2 . (Received August 25, 1969.) 

69T-G150. WARREN WHITE, Pura e Aplicada, Rua Sao Clemente, 265, Rio de Janeiro, Brazil. 

On the envelope of a singular 2-sphere. 

Let S be a 2- sphere in E 3 , f: S - int S a map. The envelope, E (f). of f is the boundary of the 

unbounded component of E 3 - f(S). We may adjust f slightly so that E(f) is a PWL 2-manifold 

bounding a cube with handles. If S is free and Tis a curvilinear triangulation for S, then there is a 

small map f: S - int S with a small embedding g of the 1- skeleton of T into E (f). This paper studies 

methods of cutting or killing the handles of E(f) in such a way that g may be extended to a small 

embedding of S into int S. Theorem. A free 2-sphere with a nowhere-dense set of wild points is 

tame. Corollary. Every Sierpinski curve on a free 2-sphere is tame. (Received September 2, 1969.) 

Miscellaneous Fields 

69T-H52. MARLON C. RAYBURN, University of Manitoba, Winnipeg 19, Manitoba, Canada. 

On Borel fields. 

Let X have at least three points, L)be its lattice of topologies and/; its lattice of cr-algebras. 

Set T: L) -.A by T(T) ~ B[T], the Borel field generated by topology T, Theorem. If ·VrT{Ta) is a 

topology (complete Boolean algebra), then VrT(1~) ~ T(VrTal· Corollary 1. If X is countable, then 

Tis a complete join homomorphism of L; onto /;. Corolla~ 2. Over any X, 1' is a complete join 

homomorphism from the ideal of finite topologies onto the ideal of finite cr-algebras. Note Tis not 

a meet homomorphism on the ideal of finite topologies for any X. (Received August 20, 1969.) 

69T-H53. SAM! BERAHA, Johns Hopkins University, Baltimore, Maryland 21218. A program 

for generating the chromials of regular maps by tracers. 

The map is represented by an adjacency matrix whose square serves to: (1) determine the 

number of boundaries of each'region, (2)detect and eliminate 2-rings and 3-rings, (3) canonize the 

matrices, (4) produce a key that adds to the flexibility of the program by allowing choices in the 

reduction of the maps, (5) order the matrices for storage and retrieval. In the absence of 2-and 

3-rings to every a .. ~ 1 corresponds a(~) ~ 2 (in the square of the matrix), and a( 2_) equals the 
lJ lJ 11 

number of boundaries of the i'th region. In the presence of 2- and 3-rings flaws occur in the formalism 

that can easily be repaired but are kept in order to serve as tracers for detecting and eliminating 

such rings. The chromials are generated in Lewis form. (Re<:eived August 25, I969.) 

992 



FOR OVER 25 YEARS THIS COLOPHON-~~ HAS 

BEEN SYNONYMOUS WITH THE FINEST IN 

MATHEMATICS TEXTS. THE TRADITION CONTINUES 

WITH THESE NEW PUBLICATIONS 

ELEMENTS OF COMPLEX ANALYSIS 
By J.D. DePree, New Mexico State Univer­
sity, and Charles Oehring, Virginia Poly­
technic Institute. 
A detailed treatment at the senior-graduate 
level emphasizing geometric motivation 
without appealing to it for proofs. The angle 
concept and orientation of Jordan curves 
are discussed carefully. Later chapters deal 
with the Riemann mapping theorem and 
boundary behavior, harmonic functions, en­
tire functions, and analytic continuation cul­
minating in Picard's theorem. 

390 pp., 73 il/us. $10.95 

LECTURES ON ORDINARY 
DIFFERENTIAL EQUATIONS 
By Einar Hille, Yale University 
Intended for use in courses at the graduate 
or advanced-graduate level, this book 
stresses the theory of ordinary differential 
equations. All the topics treated have figured 
in lectures given by the author over a period 
of forty-five years at Harvard, Princeton, 
Yale and other leading universities. 
This is the first book to give the analytic 
theory of linear differential equations in 
Banach algebras. In addition, several chap­
ters deal with material not to be found in any 
other modern treatment. 

723 pp., 20 illus. $17.50 

INTRODUCTION TO 
COMMUTATIVE ALGEBRA 
By Michael F. Atiyah and I. G. Macdonald, 
Oxford University. 
This book grew out of lectures given to third 
year undergraduates at Oxford University 
and is intended to provide a rapid introduc­
tion to the subject of commutative algebra. 
It is designed for the student who has had a 
first elementary course in general algebra. 
It is not intended as a substitute for the more 
voluminous tracts on the subject but con­
centrates on certain central topics and, fol­
lowing the modern trend, puts more em­
phasis on modules and localization. 

128 pp., $7.50 

GRAPH THEORY 
By Frank Harary, University of Michigan. 
Unique in its depth and breadth of theorem 
coverage, this book is intended as both a 
text and a reference for students of pure 
and applied mathematics, computer sci­
ence and other areas to which graph theory 
applies. The text is also useful for advanced 
seminars on specific topics, and can serve 
to supplement a course in combinatorial 
theory. 
The material presented here in logically or­
,ganized fashion unifies the theory of graphs 
as a coherent subject. 

274 pp., 146 illus. $12.50 

PLEASE REVIEW AGAIN THE BOOKS WITH 

THIS SYMBOL /y IN YOUR LIBRARY 

Addison-Wesley 
PUBUSHING COMPANY, INC. 

Reading, Maesachusetto 01867 
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Invitation to 
Number Theory 
By 0YSTEIN ORE. This guide is designed to 
show why the properties of numbers have 
fascinated mathematicians through the 
centuries-and perhaps induce the reader 
to discover some number relations of his 
own. #20 in the series. 

Geometric 
Transformations II 
By 1. M. YAGLOM. Translated by Allen Shields. 
A sequel by the prominent Soviet mathe­
matician to his Geometric Transformations I, 
published as #8 in this series in 1962. 
Illustrative problems throughout. #21 in the 
series. . . 

READY IN JANUARY 

Elementary 
Cryptanalysis 
By ABRAHAM SINKOV. The basic mathemati­
cal techniques of professional code­
breakers-demonstrated by a man who 
worked as a U.S. Government cryptologist 
for more than 30 years. #22 in the series. 

In Random House paperbound trade edition: $1.95 each 
In L. W. Singer special paperbound text edition for high 
school teachers and students: $1.29 each 
In Random House School & Library Binding: $2.95 each 
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Ballard: GEOMETRY . ..,. 
Geometry for teacher education or prerequisite preparation of mathematics majors • 
By William R. Ballard, Univ. of Mont. • About 300 pp. About $9.75. 1/70. 

Cooper & Steinberg: AN INTRODUCTION TO METHODS OF OPTIMIZATION • ..,. 
An elementary treatment of optimization methods • includes classical theory, linear and 
non-linear programming, search techniques, and integer programming • By leon Cooper 
and David Steinberg, Washington Univ. • About 350 pp. 3/70. 

Douglis: IDEAS IN MATHEMATICS •970 
From the MINNEMAST program • for the terminal course for liberal arts and education 
majors • By Avron Douglis, Univ. of Md. • About 500 pp. 3/70. 

Embry, Schell & Thomas: CALCULUS AND LINEAR ALGEBRA •97o 
An introductory text • integrates linear algebra with the calculus of one and several 
variables using affine approximations • By Mary R. Embry and Joseph Schell, Univ. of 
N. C.; and J. Pelham Thomas, Western Carolina Univ. • About 450 pp. 3/70. 

Epstein: LINEAR FUNCTIONAL ANALYSIS •970 
Fundamentals for the one-semester course • for mathematics, physics, and engineering 
majors • By Bernard Epstein, Univ. of N. M. • About 175 pp. About $9.50. 1/70. 

Gelbaum & March: MATHEMATICS FOR THE 
SOCIAL AND BEHAVIORAL SCIENCES •97• 

Vol. II: Linear Algebra, Differential and Difference Equations, Applications 
Companion to Volume I on Calculus, Probability, and Statistics • a complete two-year 
sequence for majors in the social and behavioral sciences • By Bernard R. Gelbaum and 
James G. March, Univ. of Cal., Irvine • About 340 pp. 4/70. 

Kasriel: UNDERGRADUATE TOPOLOGY •970 
Introduction to seMheoretic topology • provides a firm foundation in metric spaces • By 
Robert H. Kasriel, Geoq;Jia lnst. of Tech. • About 300 pp. 3/70. 

Munroe: 

Owen: 

CALCULUS •970 
Calculus of one variable, linear algebra, and multidimensional calculus • for a three­
semester sequence • By M. Evans Munroe, Univ. of N.H. • About 560 pp. About $12.50. 
2/70. 

MATHEMATICS FOR THE SOtiAL AND MANAGEMENT SCIENCES •97o 

Finite Mathematics 
For the one-year sequence • non-calculus approach • problems mainly from the social 
and management sciences • By Guillermo Owen, Rice Univ. • About 340 pp. About $8.25. 
3/70. 

W.B.SAUNDEBS COMPANY 
We•t Wa8hlagtoa Square, Philadelphia, Pa.I910S 

995 



McGRAW-HILL BOOKS 
OPTIMIZATION IN INTEGERS AND RELATED EXTREMAL PROBLEMS 
THOMAS L. SAATY, U.S. Arms Control and Disarmament Agency. 288 pages 
(tentative)/$13.50 (tentative). Available February, 1970 
This is the only text to offer comprehensive coverage of the subject. The author 
stimulates the reader's interest in the elementary methods and ideas of discrete 
optimization and related problems through his presentation of theory and inclu­
sion of a wide variety of examples and applications of optimization in integers. 
The book also contains many exercises and illustrations. 

MODERN APPLIED ALGEBRA 
GARRETT BIRKHOFF and THOMAS C. BARTEE, both of Harvard University. 416 
pages (tentative)/$11.50 ·(tentative). Available January, 1970 
An abstract algebra text for·courses which place some emphasis on applications 
in such fields as computer theory, communications, and the physical sciences. 
Modern matrix methods in abstract algebra are also stressed. The level is junior­
senior, and the whole range of modern applied algebra is covered. 

RATIONAL THERMODYNAMICS 
C. TRUESDELL, The John Hopkins University. McGraw-Hill Series in Mqdern Ap­
plied Mathematics. 224 pages/$13.00 (tentative). Off press 
A collection of the author's introdu-ctory lectures on special topics in the new ther­
modynamics. He emphasizes the conceptual problems rather than details, but at 
key points he presents full and rigorous mathematical proofs, and some passages 
contain simple and broad arguments which have never been published in the 
periodical literature. 

INTRODUCTION TO THE CALCULUS OF VARIATIONS 
HANS SAGAN, North Carolina State University at Raleigh. 480 pages/$14.50. 
Now available 
A text specifically designed to give a broad foundation toward an understanding 
of single integral problems in one or more unknown functions in the Calculus of 
Variations. 

APPLIED MATHEMATICS FOR ENGINEERS AND PHYSICISTS, Third Edition 
LOUIS A. PIPES, University of California at Los Angeles; and LAWRENCE R. HAR­
VILL, University of Redlands. 960 pages (tentative)/$14.00 (tentative). Available 
May, 1970 · 
Provides the engineer and applied physicist with the techniques necessary for 
the analysis of the mathematical problems that arise in practice and for the com­
prehension of important technical papers. This edition contains new chapters on 
probability and statistics and on approximate methods in applied mathematics. 
The many new problems are another feature. 

THE STRUCTURE OF PROBABILITY THEORY WITH APPLICATIONS 
ARAM J. THOMASIAN, University of California at Berkeley. 832 pages/$14.95. 
Now available 
This book is used successfully by juniors, seniors, and graduate students in many 
fields. The first five chapters are a self-contained presentation of sets, functions, 
etc. The remainder of the book covers the discrete and then continuous case in 
an explicit manner with a gradual orientation that makes the modern measure­
theoretic formulation seem natural and palatable. 

McGRAW-HILL BOOK COMPANY 1330 West 42nd Street, New York, N.Y. 10036 
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Wiley Mathematics Texts 
make Teaching and 
Learning Easier 

ADVANCED CALCULUS: An Introduction to Analysis 
Second Edition 
By WATSON FULKS, University of Colorado. 
This highly respected textbook emphasizes the careful development of theory, 
and colters in depth those results that are useful to further work in mathematics 
and immediate use in science and engineering applications. A Solutions Manual 
will be available. 1969 Approx. 616 pages $11.95 

LINEAR ALGEBRA AND MATRIX THEORY 
Second Edition 
By EVAR D. NERING, Arizona State University. 
A revision of the popular linear algebra text, designed for the junior-senior level 
course. Changes in the new edition include rewriting of some passages for in­
creased clarity, updating of notation, and new problems and applications. 

INTRODUCTION TO GEOMETRY 
Second Edition 
By H. S. M. COXETER, University of Toronto. 

1969 In press 

Improvements made in the second edition add to the usefulness of this book. 
Each of the 22 chapters is reasonably self-contained. There are exercises at the 
end of almost every section, the hardest ones having hints for their solution. 

1969 Approx. 496 pages $10.95 

PROJECTIVE AND EUCLIDEAN GEOMETRY 
Second Edition 
By W. T. FISHBACK, Earlham College. 
This volume develops projective geometry first from Euclidean geometry, then 
from an axiomatic viewpoint. Projective geometry is then used as a starting point 
for the development of the beginnings of affine, Euclidean, hyperbolic, and ellip­
tic geometries. 1969 Approx. 320 pages $10.95 

ELEMENTARY DIFFERENTIAL EQUATIONS AND 
BOUNDARY VALUE PROBLEMS 
Second Edition 
By WILLIAM F. BOYCE and RICHARD DiPRIMA, both of Rensselaer Polytechnic 
Institute. 
Already established as a superior textbook, Boyce and DiPrima is now even 
clearer, more accurate, and timely. Among the features are the balance between 
theory and application, careful motivation, and outstanding treatment of the many 
topics. 1969 533 pages $10.95 

AN INTRODUCTION TO PROBABILITY THEORY AND 
STATISTICAL INFERENCE 
By HAROLD J. LARSON, Naval Postgraduate School, Monterey, California. 
This book offers a pedagogically and mathematically sound introduction to the 
subject. It is clearly written and mathematically concise. There are over 400 prob­
lems with answers, and more than 250 worked examples selected from general 
science. 1969 387 pages $10.95 

JOHN WILEY & SONS, Inc., 605 Third Avenue, New York, N.Y. 10016 
In Canada: John Wiley & Sons Canada, Ltd., 22 Worcester Road, Rexdale, Ontario 
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New in January 1970 

Mathematical Operations Research and Statistics 
Editor responsible for the content: Prof. Dr. OLAF BUNKE, Quarterly, 80 pages, 
17 X 24 em, illustrations, price per copy M 10,-
The contributions in the periodical will be published in German, English, French 
or Russian. 
The new periodical will include research studies of a theoretical and applied character, 
showing new aspects in applying methods of operations research and statistics. They 
will be of particular interest to mathematicians, economists, scientists and engineers. 
The periodical will deal with methods of mathematical programming, mathematical 
statistics, mathematico-economic models, econometric methods, game and decision­
making theory, input and output analysis, modelling, operation and reliability theory, 
inventory and queuing theory, graph theory and network analysis, operations planning 
and allied topics. -

XX On request a detailed prospectus and 
be obtained from: 

specimen copy may 

0) AKADEMIE VERLAG BERLIN 
108 Berlin, Leipziger Str. 3-4 

German Democratic Republic DDR 

The Hebrew University of Jerusalem 

Faculty ofScience 

Invites applications for 

POST DOCTORAL FELLOWSHIPS 

in the fields of 
Mathematics & Computer Sciences 

Inquiries for the academic year 1970-71, 
specifying particular interest-including 
letters of recommendations, curriculum 
vitae and all other pertinent information­
should be addressed to the Dean of the 
Faculty of Science no later than November 
15, 1969. Fellowships will include round­
trip travel fare. 
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NUMBER THEORY 
Edited by W. J. LeVeque & E. G. Straus 

Proceedings of Symposia in Pure Mathematics, 
Volume 12 

112 Pages; List Price $5.60; Member Price $4.20 

At the seventy-third annual meeting of the 
American Mathematical Society, Houston, 
Texas, January 24-28, 1967, a Special 
Session on recent advances in the theory of 
numbers was held. The Program Committee 
for the Special Session consisted of E. G. 
Straus and W. J. LeVeque. The articles in this 
volume comprise all but one of the papers 
presented. All of the talks were of 20 minutes 
duration except that of H. M. Stark, which 
was an hour address. In several cases, what 
was only sketched in the talk, because of lack 
of time, is presented in this volume in detail. 

For additional information or to place an order 
please write: 

AMERICAN MATHEMATICAL SOCIETY 
P. 0. Box 6248, Providence, Rhode Island 02904 



Announcing a new mathematical book series ... 

SIAM-AMS Proceedings 
The PROCEEDINGS OF SYMPOSIA IN APPLIED MATHEMATICS has 

been published by the Society since 1949, the topics of the symposia being 
chosen by the AMS Committee on Applied Mathematics. In 1966, this com­
mittee became a joint committee with the Society for Industrial and Applied 
Mathematics. It, therefore, seemed appropriate to discontinue the PSAM series 
with Volume 19 and replace it with a new series to be known as the SIAM-AMS 
PROCEEDINGS. The new series will be hard-bound and, except for a newly 
designed cover, will be similar to the old series. 

Volume I of the SIAM-AMS PROCEEDINGS is entitled Transport Theory. It 
consists of 336 pages and will sell for the list price of $11.00 and a member 
price of $8.25. 

This first volume of the new series will be a compilation of papers presented at 
a symposium in applied mathematics that was held in New York City on April 
S-6, 1967i the editors are Richard Bellman, Garrett Birkhoff, and Ibrahim 
Abu-Shumays. 

The book's four parts provide an excellent and comprehensive survey of the 
current state of transport theory and should serve as a stimulus for research in 
this field. 

AMERICAN MATHEMATICAL SOCIETY 

CUSHING-MALLOY, 
INC. 

1350 North Main St., P. 0. Box 632 

Ann Arbor, Michigan 48107 

LITHO PRINTERS 

• 

Known for 

QUALITY- ECONOMY 

SERVICE 

• 

We specialize in reproducing out-of­
print books, as well as typewriter com­
position. Let us quote on your next 
printing. 

999 

P. 0. Box 6248, Providence, Rhode Island 

INDEX 
TO 
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Academic Press ...................... cover 4 

Addison-Wesley Publishing Co ......... 993 

Akademie-Verlag ........................ 998 

American Mathematical 

Society ........................... 998, 999 

Cushing-Malloy, Inc .................... 999 

The Hebrew University 

of Jerusalem ........................... 998 

Holt, Rinehart and 
Winston, Inc ...................... cover 3 

McGraw-Hill Book Company .......... 996 

Random House, Inc ..................... 994 

W. B. Saunders Co. .. ................... 995 

John Wiley & Sons, Inc .................. 997 



HOTEL RESERVATION FORM 
Miami, Florida 

January 22-26, 1970 

MUST BE RECEIVED NO LATER THAN DECEMBER 15, 1969. 

Please fill out this application form and return it immediately to: 

Mathematical Meetings Housing Bureau 
City of M~ami Convention Bureau 
499 Biscayne Boulevard 
Miami, Florida 33132 

Do not make reservations directly with hotels. All reservations will be confirmed. A deposit will be 
required by some hotels in Miami Beach. At time of confirmation, registrant will be informed of 
deposit requirement. No deposit is required by hotels in Miami proper. In case cancellation is 
necessary after you have been given confirmed reservations at a particular hotel, please advise the 
hotel directly as quickly as possible. In accordance with common practice, reservations will be held 
until 6:00 p.m. on the day of arrival unless a later hour is specified below. Please note that all rates 
are subject to a state sales tax at 3"/o. Miami Beach hotel rates are subject to a state and local sales 
tax totaling 5"/o. 

(Please print) 

NAME--------------------------~--,~--~--.~------------------------------
( last name first) 

MAILING ADDRESS (to which confirmation will be sent) 

(city) (state) (zip code) 

Employing Institution'---------------------------------­

I would like hotel accommodationS at 

HOTEL (1st choice>-------------------------------------------------­

( 2nd choice)·-------------------------------------------------­

(3rd choice)·-------------------------------------------------­

(4th choice>--------------------------------------------------
Type of accommodations;:_ _________________ Single (s) at $. _____ _ 

_______________________________ D.ouble (s) at$ ____ _ 

-----------------------------~Twin (s) at $. _____ _ 

-----------------------------~Suite (s) at $. _____ _ 

I will arrive (date) ______________ .at (hour) _____________ .a. m. /p.m. 

I will depart (date) at (hour) a.m./p.m. 

Persons for whom this reservation is made (please list all names and type of room for each): 

·1·----------------------------------------------------------------------------2. _________________________________________________________________ _ 

3. _________________________________________________________________ _ 

I will (will not) share a room. 
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Diversity and 
Depth in Mathematics 
from Holt, Rinehart and Winston 

MODERN INTERMEDIATE ALGEBRA FOR 
COLLEGE STUDENTS 

Vivian Shaw Groza and Suzanne Shelley, both 
of Sacramento City College 
This modern presentation uses set concepts 
consistently. The manner of development is 
axiomatic, with all important concepts logical­
ly justified by valid proofs. Solutions Manual 
1969 I 336 pages I $8.50 

INTERMEDIATE ALGEBRA 
Andre L. Yandl, Seattle University, 
Elp10n Zemgalis, Highline College, and 
Henry S. Mar, Seattle Community College 
Written for the college freshman who is not 
science-oriented as well as for the student who 
will continue in trigonometry and college alge­
bra, the book provides challenging exercises 
for the more ambitious student, and simpler 
exercises for the beginner. Instructor's Manual 
1969 I 432 pages I $8.50 

COLLEGE GEOMETRY 
David C. Kay, University of Oklahoma 
The three geometries-spherical, Euclidean, and 
hyperbolic-are studied both axiomatically and 
from models, with an extensive development 
of non-Euclidean trigonometry and its conse­
quences. 
1969 I 384 pages I $9.50 

TRIGONOMETRY: A Programmed Text 
Mervin L. Keedy, Purdue University, and 
Marvin L. Bittinger, Indiana University 
This text incorporates a significant amount of 
reading material with frequent questions, de­
manding student response and participation in 
the learning process. 
1969 I 272 pages I $5.95 paper 

TRIGONOMETRY: A Functional Approach 
Bni Rice and Joe Dorsett, both of 
St. Petersburg Junior College 
All major trigonometric topics are developed 
through a distinctive classroom approach. 
Questions, problems, summaries, bibliogra­
phies, and appendixes are included. 
1969 I 320 pages I $7.95 

PLANE GEOMETRY, Third Edition 
Frank A. Rickey, and J. Perry Cole, both of 
Louisiana State University 
The authors present a concise, analytical de­
velopment of plane trigonometry that provides 
the trigonometric background for modern 
courses in analytic geometry and the calculus 
of functions of real variables. 
1969 I 272 pages I $7.50 

APPLIED PROBABILITY 
W. A. Thompson, Jr., University of Missouri 
Designed for advanced students of engineer­
ing, mathematics, and statistics, this book fo­
cuses on probability in its applied context. 
Theory is developed from the beginning, but 
the relation of theory to application is empha­
sized. 
September 1969 I 192 pages I $10.50 (tent.) 

ELEMENTARY STATISTICAL METHODS, 
Third Edition 

Helen M. Walker, Claremont Grad'..tate School 
and University Center, and Joseph Lev, 
New York State Education Department 
New chapters added to this edition cover the 
chi-square and F distributions, contingency ta­
bles, analysis of variance, partial and multiple 
correlation and multiple regression, and sam­
pling from a finite universe with applications 
to survey sampling. 
September 1969 I 384 pages I $8.95 (tent.) 

Ask your HRW representative for more 

~ ;llil~~-~e·ll~i~;;:o~~' 
313 Mlldl80n Avenue, New York, New York 10017 



AMERICAN MATHEMATICAL SOCIETY 
P.O. Box 6248 

SECOND-CLASS POSTAGE 
PAID AT 

PROVIDENCE, RHODE ISLAND 
AND 

Providence, Rhode Island 02904 ADDITIONAL MAILING OFFICES 

Return Requested TIME VALUE 

SIMPLIFIED INDEPENDENCE PROOFS, 
BOOLEAN VALUED MODELS OF SET THEORY 
by J. BARKLEY ROSSER 
Mathematics Research Center, United States Army, University of Wisconsin, Madison, Wisconsin 

This monograph is an expository account of fessionallogicians. However, the proofs pre-
one of the most profound developments of sen~ed by Rosser are fairly simple and involve 
mathematical logic in recent years. The au- familiar concepts, so that they can be fol-
thor shows how to construct models for set lowed by interested mathematiciahs who 
theory in which the truth values of state- have a modest familiarity with axiomatic set 
ments are elements of Boolean Algebra, and theory. Also, adequate explanations about 
how by proper choices of Boolean Algebra Boolean Algebra are provided to enable the 
one can arrive at independence proofs. The non-mathematical reader to comprehend the 
basic construction is presented in full detail proofs fully. There is also a guide that ex-
with ample explanations. Cohen's original in- plains how to skip most of the details and 
dependence proofs were of such depth and still understand the key ideas of the proofs. 
conceptual novelty as to appeal only to pro-

SEMIGROUPS 
edited by KARL W. FOLLEY 
Department of Mathematics, Wayne State 
University, Detroit, Michigan 
The articles in this volume are 
based on lectures presented at the 
Wayne State University Sympo­
sium on semigroups. Emphasis is 
placed on analysis and probability 
of semigroups, the algebraic struc­
ture of semigroups, and the struc­
ture of topological semigroups. 
Technicians, research mathemati­
cians, and computer scientists will 
find this work valuable. 
1969, about 275 pp., $14.00 

1969, 217 pp., $10.00 

QUANTITATIVE AND QUALITATIVE 
GAMES, A GEOMETRIC APPROACH 
by AUSTIN BLAQUIERE 
Franc6is Gerard, Facult~ des Sciences de Paris 
GEORGE LEITMANN 
Department of Electrical Engineering and Computer Science 
University of California, Berkeley, California 
A volume of MATHEMATICS IN SCIENCE AND ENGINEERING 
A Series of Monographs and Textbooks 
This book is a record of joint research by the two authors in 
the field of two-person games and is based on lectures given 
by A. Blaquiere at the Institute Henri-Poincare. Two person­
games are treated with perfect information. Both quantitative 
games (games of degree, zero-sum) and qualitative games 
(games of kind) are considered. Results, i.e. general properties, 
necessary conditions, and sufficient conditions are derived 
from a geometric point of view using properties of surfaces 
associated with optimal play. 
1969, about 175 pp. 
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