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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 NOTICES was sent to press. The summer and annual meetings are
joint meetings of the Mathematical Association of America and the American Mathematical Society.
The meeting dates which fall rather far in the future are subject to change., This is particularly true
of the meetings to which no numbers have yet been assigned.

Meet- Deadline
ing Date Place for
No. Abstracts*
593 October 27, 1962 Hanover, New Hampshire Sept, 12
594 November 16-17, 1962 Tallahassee, Florida Oct. 2
595 November 17, 1962 Los Angeles, California Oct, 2
596 November 23, 24, 1962 Northwestern University Oct. 2
597 January 24-28, 1963 Berkeley, California Nov, 23

(69th Annual Meeting)

April 26-27, 1963 New Mexico State University

August 26-30, 1963 Boulder, Colorado

(68th Summer Meeting)

January 20-24, 1964 Miami, Florida

(70th Annual Meeting)

August, 1964 Ann Arbor, Michigan

(69th Summer Meeting)

January, 1965 Denver, Colorado

(71st Annual Meeting)

August, 1965 Ithaca, New York

August, 1966 New Brunswick, New Jersey

* The abstracts of papers to be presented in person at the meetings must be received in the Head-
quarters Offices of the Society in Providence, Rhode Island, on or before these deadlines. The dead-
lines also apply to news items. The next two deadline dates for by title abstracts are September
5 and September 25,

G

The NOTICES of the American Mathematical Society is published by the Society in January,
February, April, June, August, October and November, Price per annual volume is $7.00, Price per
copy, $2.00, Special price for copies sold at registration desks of meetings of the Society, $1.00 per
copy. Subscriptions, orders for back numbers (not available before 1958), and inquiries should be
addressed to the American Mathematical Society, 190 Hope Street, Providence 6, Rhode Island.

Second-class postage paid at Providence, Rhode Island, and additional mailing offices.
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SixXty-Seventh summer Meeting

University of British Columbia
Vancouver, B. C.
August 28-31, 1962

PROGRAM

The sixty-seventh summer meeting
of the American Mathematical Society will
be held at the University of British Colum-
bia, Vancouver, B. C., from Tuesday,
August 28, to Friday, August 31, 1962,
During this week there will be meetings at
the University of British Columbia of the
Mathematical Association of America, and
the Society for Industrial and Applied
Mathematics. Additional information about
the programs of these other meetings will
be found elsewhere in these NOTICES under
"Activities of Other Associations”,

There will be no Colloquium Lec-
ture at this meeting because of the occur-
rence in August, 1962 of the International
Congress of Mathematicians at Stockholm,
Sweden.

The Committee to Select Hour
Speakers for Summer and Annual Meet-
ings has invited Professor C. C, Lin of
the Massachusetts Institute of Technology,
Professor Charles Loewner of Stanford
University, Professor Albert Nijenhuis of
the University of Washington, Professor
R. S. Pierce of the University of Washing-
ton, and Professor R. L. Vaught of the
University of California, Berkeley to ad-
dress the Society. All of these lectures
will be given in the Auditorium Building
about 200 yards west of the Buchanan
Building., Professor Lin's address, en-
titled "Hydrodynamic stability - a study
in applied mathematics", will be given at
9:00 A.M. on Wednesday, August 29. Pro-
fessor Loewner will speak at 2:00 P .M,
on Thursday, August 30, The title of his
talk is "On semigroups in analysis and
geometry", Professor Nijenhuis's talk on
"Derivations and structure' will be given
at 2:00 P.M. on Tuesday, August 28, Pro-
fessor Pierce will speak on "Representa-
tions of lattices” at 9:00 A M. on Friday,
August 31, Professor Vaught's address
will be given at 9:00 A M. on Thursday,

August 30, The title of his talk is'Models
of complete theories".

Sessions for contributed papers will
be held in the Buchanan Building at 10:30
A.M. on Wednesday, 10:30 A.M..and 3:30
P.M. on Thursday, and at 2:00 P.M. on
Friday. Abstracts of the papers to be pre-
sented at these sessions appear on pages
284-313 of these NOTICES. There are
cross references to the abstracts in the
program. For example, the title of paper
(1) in the program is followed by (592-9)
indicating that the abstract can be found
under the designation 592-9 among the
published abstracts. There will beno ses-
sion for late papers.

The Council of the Society will meet
at 4:00 P.M. on Thursday, August 30 in
the Study Room of the International House.
There will be a Business Meeting of the
Society at 10:00 A M. on Friday, August 31
in the Auditorium Building.

The Mathematical Sciences Employ-
ment Register will belocated in Room 1221
of the Buchanan Building. It will be main-
tained on Tuesday, Wednesday and Thurs-
day from 9:00 A .M. to 5:00 P.M. During
these same days, there will be book ex-
hibits in the main hall on the second floor
of the Buchanan Building.

REGISTRATION

Registration headquarters will be in
the main floor corridor of the Buchanan
Building. The Registration Desk will be
open from 2:00 P.M. to 8:00 P.M. on Sun-
day, from 9:00 A,M. to 5:00 P.M. on Mon-
day through Thursday, and from 9:00 A.M.
to 2:00 P .M. on Friday. All persons attend-
ing the meeting are requested to register
as soon as possible after their arrival.

. The schedule of registration fees is as
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follows:



Members of participating organi-

zations (except students) $2.00
First nonmember in member's

family .50
Other nonmembers in mem-

ber's family free
Students free
Nonmembers not in any of the

above categories $5.00

A directory of all persons attending the
meetings will be located at registration
headquarters.

ROOMS AND MEALS

Accommodations will be available
in the University residences to all attend-
ing the meetings and to adult members of
their families, Only a few units are avail-
able on campus which are suitable for
families with children under twelve, Chil-
dren twelve and over can be accommodated
in the regular residences at the regular
rates. Low cost dormitory space isavail-
able in converted huts in Fort Camp and
Acadia Camp. The costof dormitoryhous-
ing will be $2.00 a night per person in a
single room. In a double room with separ-
ate beds the cost is $1,50 a night per per-
son. The university also has a number of
new, modern, three-story permanentresi-
dences containing mostly single rooms.
The cost of permanent residence housing
will be $4.00 a night per person, A small
number of double rooms with separate beds
are available at $3.00 a night per person,
Towels and bedding will be provided. Auto-

Suggested Hotels and Motels

matic laundry facilities are available,
Rooms inresidences may be occupied from

2:00 P .M.,Saturday, August25to 2:00 P. M.,
Saturday, September 1,

The nearest hotels or motels are
located in downtown Vancouver (about 6
miles from the campus). The nearest pub-
lic campsites arelocated at Alouette Lake,
about 40 miles from the campus.

The main cafeteria located in the
Auditorium building will be open all day
from 8:30 A.M. Cafeteria service will also
be available in three dining roomslocated
in the three main residence areas. Meal
hours are: Breakfast 7:30-8:30 A.M.,;
Lunch 11:45-1:00 P .M,; Dinner 5:00-6:30
P.M. Prices of regular cafeteria meals
are: Breakfast-50 cents; Lunch-65 cents;
Dinner-85 cents.

RESERVATIONS

Reservations for University resi-
dences and dormitories should be made by
writing directly to the Conference Office,
Department of Extension, University of
British Columbia, Vancouver 8, Canada at
the earliest possible date and before
August 9. A reservation form for this pur-
pose can be found on the inside backcover
of these NOTICES.

HOTELS AND MOTELS

Persons desiring hotel and motel
accommodations should make their reser-
vations directly with the appropriate
manager, and under no circumstances
write to the Conference Office which is in
charge only of the University facilities.

Units or Minimum Rates

Name Address Phone Rooms Single Double

Burrard Motel 1100 Burrard MU 1-2331 60 $ 8.00 $11,00
Devonshire Hotel 894 W, Georgia MU 1-5481 150 7.50 10,50
Doric Howe Motor Hotel 1061 Howe St. MU 2-3171 103 8.00 10.00
Georgia Hotel 801 W, Georgia MU 3-1182 314 9.00 12.50

Georgian Towers Motor

Hotel 1450 W, Georgia MU 1-4321 105 7.00 13,00
Kamlo Apt., Hotel 1120 Denman St, MU 4-7474 47 7.00 10,00
Travelodge Motel 1304 Howe St, MU 2-2767 74 7.00 9.00
Bayshore Inn 1601 Georgia St, MU 2-3377 308 12,00 15,00
Sands Motor Hotel 1755 Davie St. MU 2-1831 100 8.50 9.50
Sylvia Hotel 1154 Gilford St. MU 1-9321 125 5.00 8.00
Vancouver Hotel 900 W, Georgia MU 4-3131 561 9.00 11,50

250



ENTERTAINMENT AND RECREATION

There will be an outdoor Salmon
Barbecue on Wednesday, August 29 at 6:00
P.M. in the vicinity of the University
Residence "Common Block". Tickets for
the barbecue can be purchased at the Re~-
gistration Desk. The price of tickets is
approximately $2.50 for adults and $1.25
for children under twelve,

A tea will be given between 4:00
P.M. and 6:00 P.M. on Tuesday, August28
in the courtyard of the Buchanan Building
if the weather permits, and otherwise in the
International House.

Some of the athletic facilities of the
University will be available to members
and their guests, The Seattle World's Fair
and the Vancouver International Festival
will be in operation during the meeting.

TRAVEL

Vancouver is approximately 140
miles north of Seattle, Washington on High-
way 99. The best route to the University
from the south is on Highway 99 via Deas
Island Tunnel (toll), Oak Street bridge
(toll), West 41st Avenue and Marine Drive.

Vancouver is served by Canadian
Pacific, Qantas, Trans Canada, and United
Airlines; the Canadian National, Canadian
Pacific, and Great Northern Railroads;
and the Greyhound Busline. Automobile
ferry service is available from Vancouver
Island on British Columbia Government
ferries from Nanaimo and Swartz Bay, and
by Canadian Pacific from Nanaimo,

Public transportation in Vancouver
is provided by buses from the city center
to the Blanca loop (15centfare), transfer-
ring to the UBC bus running to the campus
(10 cents).

Airport, Bus, and Limousine ser-
vice. Bus and Limousine service costs
$1.25, Cab from the airport to Vancouver
about $4.50, Cabfrom the airportto U.B.C.
about $6.00, and Cab from the city center
to U.B.C. about $3.00, For one or two per-
sons, the most economical way to travel
is to take the bus from the airport to
Granville and Broadway streets, and con-
tinue by taxi to U.B.C. (total cost about
$4.00 for one person).
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CUSTOMS INFORMATION

Crossing the United States - Can-
adian border either way is made without
difficulty of delaybycitizens or permanent
residents of the United States. Passports
are not needed. However, U. S. Citizens
should carry some document establishing
their citizenship. Alien permanent resi-
dents of the United States are advised to
have their Alien Resistration Receipt Card
(U. S. Form 1-151). Visitors to the United
States who have only a single entryvisa to
the U.S.A. should present their documents
at an office of the United States Immigra-
tion and Naturalization Service before en-
tering Canada, to be sure that they have the
necessary documentation for their re-entry
to the United States, Further information
regarding entry to Canada and what mer-
chandise may be taken back into the United
States may be obtained by writing to the
Canadian Government Travel Bureau at
one of the following addresses: Ottawa,
Ontario, Canada; Canada House, 680 Fifth
Avenue, New York 19, New York; 102 West
Monroe Street, Chicago 3, Illinois; 1 Sec-
ond Street, San Francisco 5, California,

The Canadian currency system is
the same as that of the United States, but
the rate of exchange between the American
and Canadian dollar varies from time to
time. United States visitors are advised to
exchange their currency for Canadian funds
at a bank in Canada to be assured of re-
ceiving the prevailing rate of exchange.

MAIL AND TELEGRAM

Communications with members of
the Society and their guests should be ad-
dressed to them in care of the American
Mathematical Society, The University of
British Columbia, Vancouver 8, Canada,

COMMITTEE ON ARRANGEMENTS

H. L. Alder R. S. Pierce

N. J. Divinsky R. A, Restrepo

R. D. James W. H, Simons

B. N. Moyls G. L. Walker
(Chairman)



Mr. F. L. LYNCH, JR. of Seton Hall
University died on March 12, 1962 at the
age of 42,

Professor R. L. SWAIN of Rutgers,
The State University died on February 4,
1962 at the age of 49.

ERRATA

The announcement on page 191 of the
June issue of the NOTICES concerning Dr.
GERTRUDE BLANCH should read as fol-
lows:

Dr. GERTRUDE BLANCH has been
appointed a Senior Scientist inthe Depart-
ment of Defense, She remains ather posi-
tion at the Air Force Aeronautical Re-
search Laboratories, Wright-Patterson
Air Force Base, Ohio.

The announcement on page 191 of the
June issue of the NOTICES concerning
Mr. MAREK FISZ should read as follows:

Dr. MAREK FISZ of the Warsaw Uni-
versity, Warsaw, Poland has been appoint-
ed to a professorship atNew York Univer-
sity.

The announcement on page 191 of the
June issue of the NOTICES concerning
Mr. S.S.HOLLAND should read as follows:

Dr. S. S. HOLLAND of the National
Academy of Sciences-National Research
Council has been appointed to an assistant
professorship at Boston College.

The announcement on page 193 of the
June issue of the NOTICES concerning
Mr.N.R.STANLEY shouldread as follows:

Dr. N, R. STANLEY of Sperry Rand
Corporation has accepted a position as
Senior Mathematical Physicist with The
Perkin-Elmer Corporation, Norwalk, Con-
necticut.
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Employment opportunities

vith PAN AM
at Cape Canaveral

Pan American, as prime contractor
to the U.S. Air Force, has fulfilled the
responsibility for planning, engineering,
operating and maintaining Cape Canov-
eral and the Atlantic Missile Range since
1953.

Pan American staff members have
participated intimately in all stages of
the national programs since early V-2
tests through Project Mercury’s series of
manned space flights.

Significant opportunities for senior
mathematicians and mathematical
statisticians exist in the following areas:

Time series and their application
Numerical Analysis

Design of Experiments
Regression Analysis

Stochastic Processes

Celestial Mechanics

Trajectory Analysis

Operations Analysis

These positions will require senior
mathematicians and mathematical statisti-
cians possessing MS or PhD degrees.

In addition to normal company
benefits, Pan Am offers the unique
advantage of a 90% world-wide air-
travel discount.

You are invited to send your resume
in confidence to David P. Bruner, Person-
nel Manager, Guided Missiles Range
Division, Pan American World Airways,
Inc., P.O. Box 4336, Patrick Air Force
Base, Florida.

An Equal Opportunity Employer.

N,

?m GUIDED MISSILES RANGE DIVISION

" CAPE CANAVERAL, FLORIDA
=z




NEW AMS PUBLICATIONS

Announcing a Translation of the Chinese
Journal

ACTA MATHEMATICA SINICA

Under the title CHINESE MATHE-
MATICS - ACTA, the American Mathemat-
ical Society, with the support of the Na-
tional Science Foundation, will publish a
cover-to-cover translation into English
of Acta Mathematica Sinica, which is the
official journal, containing research on
pure and applied mathematics, of the Insti-
tute of Mathematics, the Academy of Sci-
ences, Peking. The translation is directed
by the Joint Committee on Translations of
the American Mathematical Society and
the Institute of Mathematical Statistics.

Under present conditions very few
copies of the original are available except
in China, and since most Western mathe-
maticians do not read the Chinese lan-
guage, the Society is publishing an English
edition of the full journal.

Our translation begins with Volume
10, for the year 1960, of the original,
which in that year had only 3 issues, al-
though in all other years it has been a
quarterly, Our issues will correspond
exactly to those of the original, the trans-
lation for the 1960 volume being numbered
Volume 1. The number of pages in the
translation will be about 500 a year.

Volume 1, Number 1 of CHINESE
MATHEMATICS - ACTA was published
in July 1962. The List Price is $20.00 per
year; price to members $12.00, Orders
may be placed with the American Mathe-
matical Society.

MATHEMATICAL REVIEWS

All back issues of MATHEMATICAL
REVIEWS are again available in complete
volumes, beginning with Volume 1 (1940),
Volumes 8, 9, and 17 have been reprinted
in bound volumes.

List price per volume 1-16 (1940-1955)
$42.00

List price per volume 17-22 (1955-1961)
$50.00

AMS members receive 25% discount,
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SELECTED TRANSLATIONS
IN MATHEMATICAL STATISTICS
AND PROBABILITY, VOLUME II

19 Papers on Statistics and Probability
242 pages; List Price $4.80; 25% discount
to members of IMS and AMS.

The Institute of Mathematical Sta-
tistics and the American Mathematical
Society jointly announce the publication of
Volume II of the series of books SELEC-
TED TRANSLATIONS IN MATHEMATI-
CAL STATISTICS AND PROBABILITY.
This volume contains nineteen papers on
mathematical statistics and probability.

Volume I, containing 25 papers,
was published in February, 1961, These
translations, made under a grant from the
National Science Foundation, are published
for the Institute of Mathematical Statistics
by the American Mathematical Society,
under the direction of a Joint AMS-IMS
Committee on Translations.

SELECTED TRANSLATIONS
SERIES II, VOLUME 20

Six Papers on Partial Differential
Equations by B, M. Levitan, M., A, Naimark,
O. A. Ladyzenskaya, A. I. Koselev, E. M.
Landis, and M. I, Visik.

364 pages; List Price $5.30; 25% discount
to members,

TRANSLATIONS - SERIES 1

Selected Translations, Series I,
first published during 1949-1954 as 105
pamphlets, has been arranged by subject
and republished in hard covers averaging
500 pages per volume, Series I was ori-
ginally translated and published under a
grant from ONR; the new edition has been
made possible through a grant from the
NSF.

Volumes 1, 2, 3, and 4 have been
issued in July, 1962. Volumes 5 through
11 are scheduled for publication in the
fall, 1962,

List Price per volume, $5.00; 25% discount
to members.



LETTERS TO THE EDITOR

Editor, the NOTICES

The short article, An Alternative
to _the Doctor of Arts, by Professor S. G.
Ghurye and Professor Richard R. Gold-
berg, provides the ingredient for a syn-
thesis of two problems and their solutions,
These problems are the providing of col-
lege mathematics teachers and the pro-
viding of mathematical specialists in ap-
plications.

The fact that the proposal for a
Doctor of Arts degree in mathematics is
receiving serious consideration is an in-
dication of forces at work, Professor
Melvin Henriksen's letter in the June issue
points out that any definite action taken by
the Society should be well defined and
carefully thoughtthrough, With due respect
to his fears, I wish to make acase for the
granting of a new degree, and one bearing
the title of "Doctor." I propose:

(1) that the American Mathematical
Society encourage colleges and univer-
sities to offer a program leading to the
degree of Doctor of Mathematics;

(2) that the initiation, scope and heri-
tage of the degree be provided by the
AMS, and that it further encourage, as
a requirement in common among those
which may be stipulated by the schools
individually, AMS certification by
means of national (or international)
comprehensive examinations.

Whether or notanything is proposed
other than a change from "Arts" to " Math-
ematics" depends perhaps on the point of
view, To Leonard Gillman the Doctor of
Mathematics degree could be what is
awarded in place of Ph.D. candidacy; to
Melvin Henriksen the AMS certification
could act as a safeguard that the new re-
quirements not become a joke. Actually,
the change of title is motivated from two
directions. The first concerns an indirect
effect; although the new title raises its
own questions, it avoids explaining in the
future why the Doctor of Arts is granted
only in mathematics. The second concerns
the distinction between the A.B. and the
B.S. degrees; the gemneral requirements

274

of the new degree could be tailored to fit
the science backgrounds of those who
think that a doctorate in mathematics is
just what they need in their field.

The April 1962 Reportof the Mathe-
matical Sciences Section of the National
Register of Scientific and Technical Per-
sonnel on "Professional Characteristics
of Mathematical Scientists", states:

""One possible explanation is the
increasing application of mathemat-
ics to other branches of science, As
the other sciences--social as well
as natural--become more highly de-
veloped and precise, they tend to
use more and more refined mathe-
matical techniques, Thus some
mathematical sophistication is nec-
essary not only for the physicist and
engineer, but for the economist, the
biologist, and the experimental psy-
chologist as well, This need for a
mathematical background inthe sci-
ences has sentenrollments in math-
ematics courses up faster than in
any other area,"

Although it might seem in prin-
ciple,"... not at allnecessary thata person
have a 'doctorate' of some kind to become
a qualified college teacher of mathemat-
ics," there is evidence of a differenttrend
in the recent book Compensation on the
Campus, ed. by ]J. F. Wellemeyer, Jr.
(National Education Association; Wash-
ington, D, C., 1961), p. 340, In a salary
scale chart effective September 1959 at the
thirteen institutions forming the California
State College System, Professors, Asso-
ciate Professors, Assistant Professors,
and Instructors are divided into

Class I - College Degree to Doctorate
Class II - Doctorate or Equivalent

In industry there are similar discrimina-
tions. Like it or not, the doctorate is a
durable status symbol.

Certification by the AMS, in addition
to having the advantages listed by Profes-
sor Ghurye and Professor Goldberg, would
make it possible for many colleges who do



not now offer doctoral programs in mathe-
matics to do so, thereby training large
numbers of just those students most in-
clined to go into teaching, There would be
the satisfaction of meeting a national
standard for certification, carrying with
it the impulse to continue to participate,
A Doctor of Mathematics could pursue,
with an indeterminate handicap, mathe-
matical research on the same basis as a
Ph, D.

Gerald W. Kimble

Editor, the NOTICES

The Committee on the Undergradu-
ate Program in Mathematics (CUPM)
learned some time ago that U. S, Army
policy did not allow ROTC students re-
ceiving their bachelor's degrees to be de-
ferred from undertaking their active duty
commitments in order to continue their
studies, except for students in "medicine,
dentistry, law (in certain cases), osteo-
pathy, veterinary medicine, and theology."
A letter prepared by the Committee was
sent to appropriate authorities in arguing
the case that the acute shortage of mathe-
maticians should be realised, and that
qualified ROTC students should be deferred
for graduate study in mathematics, How-
ever, a separate exchange of letters be-
tween Professor John G. Kemeny (of
CUPM's Panel on Teacher Training) and
some officials in the Department of De-
fense have been most illuminating,

On April 16 Professor Kemeny
wrote the Secretary of Defense, Robert
McNamara and presented the case for a
change in policy as follows:

"As several Government surveys
have shown in recent years, the shortage
of mathematicians is more acute than that
of any other field of specialization, Since
during the last decade we have averaged
only 250 Ph.D.'s in mathematics a year,
even a small fraction of this force diverted
due to ROTC commitments can have a
seriously detrimental effect. A three-year
interruption in the graduate training of
such students will put them under a serious
disadvantage when they return to graduate
school, and often it means that they are
discouraged from completing their train-
ing.
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""Many mathematicians have advised
undergraduates to drop out of ROTC pro-
grams rather than be faced with a serious
interruption of their graduate training, I
can also testify from personal experience
that students who are commissioned at the
end of their senior year find themselves
with a serious handicap in competing for
graduate fellowships, since it is known that
the students would be called to active duty
in no more than two years.

"At the same time I should like to
call to your attention that all three of the
Armed Services continually beg academic
institutions for more Ph.D.'s in mathemat-
ics for their researchinstallations, If they
could be persuaded to allow ROTC mathe-
maticians to complete their work towards
the Ph.D. before being called to active
duty, this might go a long way towards re-
lieving the shortage of competent mathe-
maticians in the Armed Services."

A reply from Carlisle P. Runge,
Assistant Secretary of Defense (Manpower)
on April 26 indicated that there had been
a change in policy, so on May 1 Professor
Kemeny requested answers to two ques-
tions:

"1l, Am I correct in understanding
from your letter that a suitably qualified
candidate could be deferred until he has
completed his Ph,D, in mathematics?
Naturally, I would understand that such
deferment would be subject to there not
being a critical shortage of military offi-
cers, and that in any case he would be
obligated to fulfill his military duties at
the completion of his graduate training.
If I am correct in so interpreting you, this
would be very good news to many of us.

"2, Would you permit me to circu-
late your letter amongst mathematicians?
I know that a vast majority of them have no
idea that deferment to the Ph.D.is a possi-
bility."

The following answer was obtained:

"Dear Mr. Kemeny:

This is in reply to your letter of
May 1, to the Assistant Secretary of De-
fense (Manpower) which has been referred
to this office for a direct reply.

In reply to your first question the
answer is yes provided the individual who
is granted a delay fulfills his tour of active



military duty prior to the expiration of his
-military obligation,

There is no objection incirculating
the Assistant Secretary of Defense (Man-
power) letter of April 26, addressed to you,
however, it should be keptin mind that such
delay authority is contingentupon military

requirements,
Sincerely yours,

LYNN D, SMITH

Brigadier General, U. S. A.

Acting Director, Reserve
Affairs and Readiness Plans"

(Signed)
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NEWS ITEMS AND ANNOUNCEMENTS

THE MATHEMATISCHES FOR-
SCHUNGSINSTITUT OBERWOLFACH re-
ports that the March 26-30, 1962 Confer-
ence on Complex Analysis, under the chair-
manship of H, Grauert (Gottingen), R.
Remmert (Erlangen), and K. Stein (Mun-
chen), was attended by many foreign
mathematicians from England, France,
Italy, the Netherlands, Switzerland, and the
United States. Most of the lectures and
discussions were in English,

The following lectures were presented:

R. Remmert (Erlangen): Uber homogene
kompakte komplexe Mannigfaltig-
keiten

H. Holmann (Munster): Quotienten kom-
plexer Raume nach komplexen Trans-
formationsgruppen

H. Kerner (Gottingen): Approximation
holomorpher Abbildungen in homo-
gene komplexe Mannigfaitigkeiten

H. G. Tillmann (Heidelberg): Distribu-
tionen als "Randwerte" holomorpher
Funktionen

T. van de Ven (Leiden): Drei Bemer-
kungen uber homogene komplexe
Mannigfaltigkeiten

P. Dolbeault (Malakoff): Classes d"hom-
ologie de certains cycles analytiques

K. J. Ramspott (Munchen): Bemerkungen
uber Rungesche Paare

W. Thimm (Bonn): Luckengarben von
koharenten analytischen Modulgarben
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F. Norguet (Strasbourg): Application de
la théorie des résidus
O. Forster (Munchen): Funktionswerte

als Randintegrale in komplexen Rau-
men

N. Kuhlmann (Wurzburg): Uber die Auf-
losung der Singularitaten 3-dimen-
sionaler komplexer Raume

W. Rothstein Munster): Analogon eines
Satzes von Hartogs bei analytischen
Mengen

E. Calabi (Minneapolis): Inclusion and
vanishing theorems in compact mani-
folds

M. Atiyah (Oxford): Some remarks on
harmonic forms

U. Hirzebruch (Munster): Halbraume
und Holomorphismengruppen

G. Scheja (Munster): Uber homologische
Codimension in komplexen Raumen

K. Spallek(Munster):Verallgemeinerung
eines Satzes von Hartogs-Osgood fur
Funktionen auf Serreschen komplexen
Raumen

A, Pfister (Munchen): Uber das Koef-
fizientenproblem der beschrankten
holomorphen Funktionen von zwei
Veranderlichen

H. Rohrl (Minneapolis): Uber das Rie-
mann-Privalovsche Randwertproblem
Automorphiefaktoren

K. Konigsberger (Munchen):Systeme von
Automorphiefaktoren






the complete business name and address);
temporary job title, if you will be on
leave, including the name and address of
the employer and the duration of the tem-
porary job; an indication of secondary em-
ployment, if you will hold two concurrent
positions, including job title, business
name and address; and finally, your mail-
ing address.

CORPORATE MEMBERS

As of June 20, 1962 the following
were supporting the Society through Cor-
porate Memberships.

Academic Press

Aerospace Corporation

Bell Telephone Laboratories, Incorpo-
rated

E. 1. du Pont de Nemours and Company,
Incorporated

Eastman Kodak Company

Ford Motor Company

General Motors Corporation

Hughes Aircraft Company

International Business Machines Corpo-
ration

Lockheed Missiles and Space Company

Pergamon Press, Limited

Procter and Gamble Company

Radio Corporation of America

Remington-Rand UNIVAC

RIAS

Shell Development Company

Socony Mobil Oil Company, Incorporated

Space Technology Laboratories, Incor-
porated

Standard Oil Company,
New Jersey

United Gas Corporation

United States Steel Corporation

Incorporated,

THE AUSTRALIAN MATHEMATI-
CAL SOCIETY announced that annual mem-
bership dues under the reciprocity agree-
ment with the American Mathematical So-
ciety are $6.00 andnot $7.50 as previously
announced.,

TEGCHNEWS

for Scientists, Mathematicians
Operations Evaluation Group

One of our analysts has returned
from field assignment with the
fleet and told us a significant im-
provement resulted when one of
his recommendations was put into
practice during fleet maneuvers.
OEG's field activities, assigned on a
rotational basis, represent unique
travel opportunities for scientists
and mathematicians. There are
OEG men with the fleet in the
Mediterranean, the Far East, Ha-
waii, Key West, Norfolk, and San
Diego, and field representatives in
Newport, R. I. and London, England.

OEG’s technical management has been transferred to the
Franklin Institute. We will operate as a part of the new
Center of Naval Analyses, in a role that promises to be
broader that our former one. Having just celebrated its
20th anniversary of work for the U. S. Navy, OEG looks
forward to an even more productive future.

“For 20 years, the Navy has consistently been the first of
the services to foresee the opportunities for operations
research and the requirements on its part to assure its
success'—Dr. Jacinto Steinhardt, OEG director, at the OEG
Vicennial conference.

OEG provides scientific analysis in diverse problem areas
of Naval operations, including nuclear warfare, air, sub-
marine, and anti-submarine warfare, logistics, and strategic
planning. OEG’s present expansion has created a need for
scientists, mathematicians. economists, and engineers with
advanced degrees to fill career positions whose potential
is as outstanding as their challenge. Imaginative, enter-
prising scientists thrive on the complex problem-solving
they do at OEG . . . assignments that often involve impor-
tant contributions to our national purpose. The positions
are well paid and carry comprehensive peripheral benefits.
Please send your resume to Dr. Frank Bothwell, Chief
Scientist, Center of Naval Analyses.

OEG

CENTER OF NAVAL ANALYSES
Arlington Towers, Arlington 9, Virginia
An equal opportunity employer.
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BACKLOG OF MATHEMATICAL RESEARCH JOURNALS

Information on this important matter is be-
ing published twice a year, inthe February and the
August issues of the NOTICES, with the kind co-
operation of the respective editorial boards.

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

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

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

Column 3. For each journal, this is the
estimate as of the indicated dates, of the total num~-
ber of printed pages which will have been accepted
by the next time that manuscripts are to be sent
to the printer, but which nevertheless will not be
sent to the printer at that time. (Pages received

but not yet accepted are being ignored.)

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

Column 5, The first quartile (QI) and the
third quartile (Q;) are presented to give a measure
of the dispersion which will not be too much dis-
torted by meaningless extreme values. The median
(Med.) is used as the measure of location. The
observations were made from the latestissuere-
ceivedin the Headquarters Offices before the dead-
line date for this issue of the NOTICES. The wait-
ing times were measured by counting the months
from receipt of manuscript in final revised form,
to month in which the issue was received at the
Headquarters Offices. It should be noted that when
a paper is revised, the waiting time between re-
ceipt by editors of the final revision and its publi-
cation may be much shorter than isthecase for a
paper which is not revised, so these figures are
to that extent distorted on the low side.

1 2 3 4 5
Estimated
No. Approx, Backlog current Observed waiting time
Issues Ino, pages |6/1/62 11/30/61]| waiting in latest issue
per published time Q Med, Q

JOURNAL year per year pages pages months months months months
American J, of Math, 4 NR* NR* NR * NR* 7 8 10
Annals of Math, 6 1200 NR* 800 12 8 12 12
Annals of Math, Statistics 4 1500 100 0 15 6 8 9
Arch.Hist,Exact Sciences [notfixed 200 0 NR* 8 5 7 8
Arch.Rational Mech, Anal, pnotfixed 1000 0 NR* 5 6 6 8
Canadian J. of Math, 4 700 275 350 12 12 15 19
Duke Math, ]J. 4 700 350 150 14 12 12 14
Illinois J. of Math, 4 700 425 300 16-18 14 15 16
J. Math, Analyses Appl. 8 1000 500 NR* 6 ** *x **x
J. of Math, and Mechanics 6 1000 NR * NR* 10 ** ** **
J. of Math, and Physics 4 350 NR* 120 9 7 8 12
J. of Mathematical Physics| 6 1350 652 0 6 9 10 12
Michigan Math, J. 4 400 70 40 6 7 9 9
Pacific J. of Math, 4 1400 600 1000 12 16 17 19
Proceedings of the AMS 6 1000 900 900 14 13 14 14
Quarterly of Appl. Math, 4 NR* NR* NR* NR* 8 10 11
SIAM Journal 4 800-900 200 60 9-12 9 11 12
SIAM Review 4 400 0 0 9-12 5 6 8
Transactions of the AMS 12 2200 1500 850 13 11 11 12

* NR means that no response was received to a request for information,
** Dates of receipt of manuscripts not indicated in this journal,
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(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

SUPPLEMENTARY PROGRAM-NO. 12

During the interval from April 28, 1962 through June 27, 1962, the papers
listed below were accepted by the American Mathematical Society for presentation by
title. Readers may wish to refer to Page 713 of the November, 1960 issue (No. 49 of
these NOTICES) where it is explained in detail that the presentation of papers by title is
now dissociated from meetings of the Society.
After each title on this program is anidentifying number. The abstract of the
paper will be found following the same number in the section on Abstracts of Contributed
papers in this issue of these NOTICES.

C(S) spaces of P} type
Professor Dan Amir, Hebrew Uni-
versity (62T-194)
(Introduced by Professor Branko
Grunbaum)
On a class of linear difference-inte-
gral equations
Dr. P. M. Anselone and Dr, Donald
Greenspan, Mathematics Research
Center, U, S. Army, Madison, Wis-
consin (62T-259)
Some higher-order cohomology oper -
ations
Professor W, D, Barcus, State Uni-
versity of New York, Long Island
Center (62T-252)
On finite groups whose generators are
subgroup generators, II. Preliminary
report
Professor H. F. Bechtell, Lebanon
Valley College (62T-189)
Meromorphic minimal surfaces
Professor E. F. Beckenbach and
Mr. G. A. Hutchison, University of
California, Los Angeles (62T-268)
Some results on infinite valued predi-
cate logic. Preliminary report
Mr. L. P. Belluce, University of
California, Berkeley (62T-266)
Optimality in diophantine program-
ming
Dr. Adi Ben-Israel and Professor
Abraham Charnes, Northwestern
University (62T-246)
An arc is tame in 3-space if andonly
if it is strongly cellular
Professor R. H. Bing, University of
Wisconsin and Dr, A. Kirkor, Uni-
versity of Warsaw (62T-211)
The segmental variation of Blaschke
products
Professor G. T. Cargo, Syracuse
University (62T-236)
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(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)

Normal functions, Montel's property,
and interpolation in H
Professor G. T. Cargo, Syracuse
University (62T-235)
Fractional order differences of the
coefficients of polynomials
Dr. G. T. Cargo and Dr. Oved
Shisha, National Bureau of Stand-
ards, Washington, D.C. (62T-241)
Problems in linked operators. L
Professor Robert Carroll, Rutgers,
The State University (62T-253)
Entropies of several sets of real
valued functions. Preliminary report
Dr. G, F. Clements, Syracuse Uni-
versity (62T-244)
Linear and quadratic equations in a
Galois field with applications to geo-
metry
Professor Eckford Cohen, Univer-
sity of Tennessee (62T-210)
Arithmetical notes, XII. A sequel to
note VI,
Professor Eckford Cohen, Univer-
sity of Tennessee (62T-226)
Arithmetical notes, XIII. A sequel to
note 1V,
Professor Eckford Cohen, Univer-
sity of Tennessee (62T-237)
Existence of stable payoff configura-
tions for cooperative games
Professor Morton Davis, Princeton
University and Mr. Michael Masch-
ler, Hebrew University (62T-202)
The degree of a rational matrix func-
tion
Professor R. J. Duffin, Carnegie
Institute of Technology and Pro-
fessor Donald Hazony, Case Insti-
tute of Technology (62T-212)
The behavior of complex algebraic
varieties as integral currents
Professor Herbert Federer, Brown



(20)

(21)

(22)

(23)

(24)

(25)

(26)

(27)

(28)

(29)

(30)

(31)

University (62T-215)

Provable well-orderings of and re-

lations between predicative and rami-

fied analysis

Professor Solomon Feferman, Stan-

ford University (62T-206)

A Skolem-type normal form for lan-

guages with a generalized quantifier

Mr. Gebhard Fuhrken, University of

California, Berkeley (62T-198)
Noncharacterizability of the ordering
of the natural numbers

Mr,. Gebhard Fuhrken and Professor

R. L. Vaught, University of Califor-

nia, Berkeley (62T-199)

The cohomology structure of a ring
Professor Murray Gerstenhaber,
Institute for Defense Analyses and
University of Pennsylvania (62T-
242)

Strongly divergent fourier series in

FK-spaces
Professor G. W, Goes, University of
Western Ontario (62T-245)

Integral inequalities for subadditive

functions

Professor R. P. Gosselin, Univer-

sity of Connecticut (62T-228)

On amenable semigroups with a finite

dimensional set of invariant means

Professor E. E. Granirer, The

Hebrew University of Jerusalem,

Israel (62T-240)

(Introduced by Dr. Harry Kesten)
A note on entire functions and a con-
jecture of Erdds. II

Mr, Alfred Gray, University of Cali-

fornia, Los Angeles and Professor

S. M. Shah, University of Kansas

(62T-193)

A classification of ordinal recursive

functions

Mr. J. R. Guard, Princeton Univer-

sity (62T-255)

Hierarchies of recursive arithmetics
Mr. J. R. Guard, Princeton Univer-
sity (62T-256)

Some structure in the hierarchy of

maximal principles in settheory

Mr. J. D. Halpern, University of

California, Berkeley (62T-178)
Homogeneous Riemannian manifolds
of nonpositive curvature

Dr. Robert Hermann, University of

California, Berkeley (62T-254)
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(32)

(33)

(34)

(35)

(36)

(37)

(38)

(39)

(40)

(41)

(42)

(43)

(44)

A geometric remark concerning the
bounded symmetric domains
Dr. Robert Hermann, University of
California, Berkeley (62T-191)
A unified description of the symmet-
ric bounded domains
Dr. Robert Hermann, University of
California, Berkeley (62T-200)
A vector space of products of deter-
minants
Professor A. F, Hillman, Mr.D. W,
Forslund, and Mr. G. J. Giaccai,
University of Santa Clara (62T-186)
Differential ideals of Wronskians
Professor A. P, Hillman, Mr.D. W.
Forslund, and Mr. G. ]J. Giaccai,
University of Santa Clara (62T-187)
Integral representations of the direct
product of groups
Mr, Alfredo Jones, University of
Ilinois (62T-196)
The number of indecomposable inte-
gral representations
Mr. Alfredo Jones, University of
Ilinois (62T-197)
An extension of the Picard-Vessiot
theory
Professor H.F,Kreimer, Yale Uni-
versity (62T-220)
The foundation for an extension of
differential algebra
Professor H.F.Kreimer, Yale Uni-
versity (62T-221)
Mahlo's operation and the existence
of a-complete prime ideals
Dr. H. J. Keisler, Institute for
Defense Analyses, Princeton, New
Jersey (62T-257)
The equivalence of certain problems
in set theory with problems in the
theory of models
Dr. H. J. Keisler, Institute for
Defense Analyses, Princeton, New
Jersey (62T-258)
On operator-roots of an analytic
function
Professor Svetozar Kurepa, Institut
za primijenjenu matematiku, Za-
greb, Yugoslavia (62T-224)
A theorem about similarity of opera-
tors
Professor Svetozar Kurepa, Institut
za primijenjenu matematiku, Za-
greb, Yugoslavia (62T-225)
The module type of a ring, Prelimin-



(45)

(46)

(47)

(48)

(49)

(50)

(51)

(52)

(53)

(54)

(55)

(56)

ary report
Professor W. G. Leavitt and Mr,
R. E. Peinado, University of Neb-
raska (62T-216)

On the subgroup topology of Marshall

Hall algebra and the theory of num-

bers
Professor Joseph Lehner, Michigan
State University (62T-264)

An unconditionally stable, explicit,

two-level method for solving para-

bolic partial differential equations
Dr. M. S. Lynn, California Research
Corporation, La Habra, California
62T-234)
(Introduced by Dr. D. P, Squier)

Do infinite creative sequences exist?
Mr. T.G. McLaughlin, University of
California, Los Angeles (62T-263)

Stability theorems for systems of non-

linear ordinary differential equations
Dr. O. L. Mangasarian, Shell De-
velopment Company, Emeryville,
California (62T-232)

Exponential analogues of a general-

ized Lambert series
Sr. Gregory Marie Meyer and Pro-
fessor Francis Regan, St. Louis
University (62T-233)

Hamiltonian semigroups
Professor D. W, Miller, University
of Nebraska (62T-248)

Raising the differentiability class of

a manifold in euclidean space
Professor D. A. Moran, University
of Nlinois (62T-217)

On a cubic congruence in three vari-

ables, II
Professor L. J. Mordell, University
of Arizona (62T-214)

On anhomomorphic mappings between

algebraic systems
Mr. A. A. Mullin,
Illinois (62T-183)

Isolated components and the associ-

ated primes of an ideal
Professor D. C. Murdoch, Harvard
University (62T-251)

Connected spaces without

o -connected sets
Professor Jan Mycielski,University
of California, Berkeley and Institute
of Mathematics of the Polish Aca-
demy of Sciences (62T-179)

The Euler-Maclaurin functional for

functions with a quasi-step discontin-

uity

University of

infinite
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(57)

(58)

(59)

(60)

(61)

(62)

(63)

(64)

(65)

(66)

(67)

(68)

(69)

Dr. Israel Navot, Israel Institute of
Technology, Haifa, Israel (62T-239)
(Introduced by Professor R. M,
Foster)
A new proof of de Rham's decomposi-
tion theorem for a reducible Rieman-
nian manifold
Professor Katsumi Nomizu, Brown
University (62T-265)
On aclass of weakly alternative rings.
Preliminary report
Mr. D. L. Outcalt, The Ohio State
University (62T-250)
Recursive equivalence types whose
predecessors are well-ordered
Dr. W. H. Richter, Rutgers, The
State University (62T-218)
A generalized associator identity.
Preliminary report
Mr. D. J. Rodabaugh, Ilinois Insti-
tute of Technology (62T-213)
Multiple valued functions on groups
Professor R. H. Rosen, University
of Michigan (62T-231)
The Grothendieck group of torsion-
free abelian groups of finite rank
Professor Joseph Rotman, Univer-
sity of Illinois (62T-201)
Dual of a Moore space. Preliminary
report
Dr. Prabir Roy, Institute for Ad-
vanced Study (62T-219)
Multiple quadrature with backward
differences
Dr. H. E. Salzer, General Dy-
namics/Astronautics Corporation,
San Diego, California (62T-188)
On subplanes of free planes,Prelim-
inary report
Mr. R. I, Sandler, Institute for De-
fense Analyses, Princeton, New
Jersey (62T-209)
Discrete groups acting on nilpotent
Lie groups
Mr. J. C. Sanwal, Cornell Univer-
sity (62T-249)
A general interpolation theorem, Pre-
liminary report
Professor Martin Schechter, New
York University (62T-192)
The circles of curvature of levelloci
and orthogonal trajectories of har-
monic functions
Mrs. D. B. Shaffer, Harvard Uni-
versity (62T-208)
Lemniscate surfaces in R®
Mrs. D. B. Shaffer, Harvard Univer-



(70)

(71)

(72)

(73)

(74)

(75)

(76)

(77)

(78)

(79)

(80)

(81)

sity (62T-229)

On the factor spaces of the complex

doubly stochastic matrices
Mr. Richard Sinkhorn, The Boeing
Company, Wichita, Kansas (62T~
243)

A class of domains with Bergman-

Shilov boundary
Dr. Janina Sladkowska,
University (62T-203)
(Introduced by Professor Irving

Sussman)

Bounds for analytic functions in do-

mains with Bergman-Shilov boundary
Dr. Janina Sladkowska, Stanford
University (62T-204)

(Introduced by Professor Irving
Sussman)

Translation-invariantlinear function-

als on spaces of functions of two vari-

ables, Preliminary report
Mr. J. A. Smoller, Purdue Univer-
sity (62T-247)

Chains in partially ordered sets
Professor S. K. Stein, University
of California, Davis (62T-184)

Determination of H*(BO(k,...), Zj)

and H¥BU(k,...), Z3)

Mr. R, E. Stong, University of Chi-
cago (62T-222)

Cobordism classes of k-trivial mani-

folds
Mr. R. E, Stong, University of Chi-
cago (62T-223)

An isomorphism between two rings of

arithmetic functions
Dr. M. V., Subbarao and Mr, R. A,
Melter, University of Missouri
(62T-267)

Rings of a direct sum of cyclic groups
Professor B. R. Toskey, Seattle
University (62T-238)

Concerning continuous images of com-

pact ordered spaces
Dr. L, B, Treybig, Tulane Univer-
sity (62T-182)

Topologies generated by outer meas-

ures
Dr. R. J. Troyer and Dr. W. P.
Ziemer, Indiana University (62T-
181)

Infrapolynomials with prescribed de-

rivatives at given points
Professor J. L. Walsh, Harvard
University and Dr, Oved Shisha,
National Bureau of Standards,Wash-

Stanford

(82)

(83)

(84)

(85)

ington, D, C. (62T-180)
Products of indecomposable, aperio-
dic, stochastic matrices
Professor Jacob Wolfowitz, Cornell
University (62T-227)
A pseudosimple set withno recursive
center
Mr. C. D. Wyman, Dartmouth Col-
lege (62T-190)
(Introduced by Professor D, L.
Kreider)
On categorical PC classes of an ex-
tended first order language
Mr, Mitsuru Yasuhara, University
of California, Berkeley (62T-207)
A characterization of closed convex
sets in a complete inner-product
space. Preliminary report
Mr. S. W. Young, University of
Texas (62T-195)
(Introduced by Professor H.S. Wall)
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ABSTRACTS OF CONTRIBUTED PAPERS

The Summer Meeting in Vancouver, B.C.
August 28-31, 1962

592-1. G. C. HEWITT, Montana State University, Missoula, Montana, The existence of free

unions in classes of abstract algebras,

Let OLbe a class of abstract algebras of the same type, Let {A,lx € A} be a subset of . A
system <A3h/1>/\eA consisting of an algebra A € & and a family of projection h,: A —> A, is called a
free union if the following extension property is satisfied: if {g,\lzl € A;} is a set of homomorphisms
g): B _’Ah’ where B € (%, then there is a unique homomorphism g: B — A such that 83= hpeg for
all A. This concept is dual to that of free products studied by D, J. Christensen and R, S, Pierce,
Theorem., Let 07 be a class of abstract algebras of the same type with the following properties:

(1) any homomorphic image of an algebra of s indl; (2) any free product of algebras of & is in

Y. Let {All/] € A} be a subset of &7 Suppose there is a C in ¥ and a family of homomorphisms

hp: C—>Aj onto. Then the free union of {A,|) € A} exists, If we add the hypothesis (3) every algebra
of O contains a one element subalgebra, or (3') Zcontains free algebras of arbitrarily large genera-
ting sets, then every subset of (¥ has a free union. In fact, we can conclude that, Theorem: If J7
satjsfies: (1) any homomorphic image of an algebra of &Y is in ¢%; (2) any subalgebra of an algebra

of ¥ is in (¥; (3) every algebra of J contains a one element subalgebra; then every subset of Z has

a free union if and only if it has a free product, (Received January 2, 1962,)

592-2, J. G. CEDER, University of California, University, California, The max-chord

structure of planar convex bodies,

A max-chord of a planar convex body C is a chord having maximum length in a given direction,
For x € C define N(x) to be the number of max-chords of C which pass through x, Various results are
obtained on the topological structure of the sets N'l(k) for k = 1, 2,...,00 and on the structure of the
range of the function N. For example: Suppose N has finite range where m = max[Range N - {oo}].

Then, if N'l(m) N N'l(oo) = ¢, then m is odd and N'l(m) is open. (Received February 26, 1962.)

592-3, J. A, MORRISON, Room 3D-278 Bell Telephone Laboratories, Murray Hill, New Jersey.

The effect of radiation pressure and oblateness on the equatorial orbit of an earth satellite,

The effect on the equatorial orbit of a satellite of an oblate earth, which is subject to a radiation
force in a fixed direction parallel to the orbital plane, is considered, The radiation force is modified
in such a way that the equations of motion possess a first integral and reduce, upon elimination of
the time, to a second order differential equation for the reciprocal of the distance of the satellite
from the center of the earth, By suitably modifying the oblateness force this equation becomes a
nonhomogeneous Lamé's equation of order 2, the solution of which may be derived in terms of Jacobi's
elliptic and theta functions, An exact expression is obtained for the change in the reciprocal radius

after n revolutions of the satellite, and this expression is examined in detail in the case when the
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radiation and oblateness forces are of the same order of magnitude, When the radiation force is not
fixed but rotates in the orbital plane, this may be taken into account in an approximate manner that
leads to a nonhomogeneous Lamé's equation of nonintegral order for the reciprocal radius, (Received

March 19, 1962.)

592-4, A, L, DULMAGE and N, S, MENDELSOHN, University of Manitoba, Winnipeg 19,

Manitoba, An algorithm related to the optimal assignment problem,

The authors have recently given an algorithm for finding the canonical decomposition of a
bipartite graph. This algorithm can be used to determine the dimension of the dual solution space of
an optimal assignment problem. It can be used also to reduce the problem of finding all dual solutions
of an optimal assignment problem to the problem of finding all dual solutions when there is exactly one

primal solution. (Received March 19, 1962,)

592-5, A, L. DULMAGE and N. S. MENDELSOHN, University of Manitoba, Winnipeg 19,

Manitoba, Cyclic matrices.

A directed graph D with vertex set V = (1,2,..., n) is cyclically d-partite if V can be partitioned

into V,, V,,..., Vj such that if the ordered pair (i,j) is an edge of Dand if i € Vg, j € V;» then

t - s =1 modd. The directed graph Dy of an n by n matrix A is defined by agreeing that (i,j) is an
edge of D, if and only if aij # 0. The following results are noted, If the directed graph Dy of an n by
n matrix A is cyclically d-partite then there is a polynomial f(x) and an integer a = 0 such that (1) the
characteristic polynomial of A is f(xd)xa: (2) the characteristic polynomial of Adis [f(x)]dx“ and,

(3) there is a permutation matrix P such that p-ladp = Diag. (A}, Aj,...,Ay) and the characteristic
polynomial of Ai is 1F(x)x(li for i= 1,2,...,d with z“i = a, Also, there exists a polynomial g and an
integer such that the minimal polynomial of A is g(xd)x/‘i The following application is immediate,
Let A be an irreducible nonnegative matrix with index of imprimitivity d, There is a permutation
matrix P such that p~!Adp = Diag. (Al’AZ""’Ad) where the A; are primitive and have the same
characteristic equation except for a factor which is a power of x, This generalizes a well known

result, (Received March 19, 1962.)

592-6. S. P. LLOYD, Bell Telephone Laboratories, Murray Hill, New Jersey. An adjoint

ergodic theorem,

Let P(t), 0 <t < o0, be a semigroup of operators on a Banach space such that M =
mt-—’oonp (t)]| < oo, It is shown that the closed convex hull of {P*(t), 0 <t < oo} in the weak*
operator topology contains projections of norm £ M onto the subspace of vectors invariant under
all {P*(t), 0 <t <oo}. In an application, a Doeblin-like decomposition of arbitrary Markov processes

is obtained, (Received May 28, 1962,)
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592-7. ABRAHAM CHARNES, W, W, COOPER and K, KORTANEK, Room 346-A, Technological

Institute, Northwestern University, Evanston, Illinois, A general dual theorem for convex programs

with convex constraints,

To date the dual theorem of E, Eisenberg (Duality in homogeneous programming, Proc, Amer,

Math, Soc. 12 (1961) 783-787) for the problem of minimizing a (first-degree) homogeneous convex
function subject to general linear inequality constraints is the only generalization of the linear pro-
gramming theorem in which the dual problem does not involve primal optimizing variables, Based on

a little-known work of Haar, A, Charnes, W, W, Cooper and K, Kortanek (Duality, Haar programs,

and generalized finite sequence spaces, Proc, Nat, Acad. Sci, May 1962) have generalized the major

theorems of linear programming to pairing of a finite dimensional vector space and a ''generalized
finite sequence space' (g.f.s.s.). These results are applied to yield a dual theorem associating aé
dual problems minimization of an arbitrary convex function over an arbitrary convex set in n-space
with maximization of a linear function in non-negative variables of a g.f.s.s. subject to a finite system
of linear equations., In principle, this result includes Eisenberg's and all other special results, such
as those of Dennis, Dorn, Wolfe, and the interesting special nonlinear theorem of Duffin (Dual pro-

grams and minimum cost, J. Soc, Indust, Appl, Math, 1962), The above type of maximization is

essentially computable by standard methods, (Received April 2, 1962,)

592-8, SEYMOUR GINSBURG and T. N. HIBBARD, 2500 Colorado Avenue, Santa Monica,

California, The solvability of machine mappings of regular sets to regular sets,

The following three results are shown, (1) It is recursively solvable to determine of arbitrary
regular sets U and V whether or not there exists a complete sequential machine which maps U into V.
(2) It is recursively solvable to determine of arbitrary regular sets U and V whether or not there
exists a generalized sequential machine which maps U into V so that the image of U is infinite if U is
infinite, (3) It is recursively solvable to determine of arbitrary regular.sets U and V whether or not
there exists a complete sequential machine whichk maps U onto V. The generalized sequential machine
onto problem is unresolved, Results (1) and (2) are demonstrated by showing that only a preassigned
number of machines need be examined to see if any one of them maps U into V. Result (3) is proved
by exhibiting a recursive procedure which ultimately yields a decision, Unfortunately it is not known

how long this procedure must be applied. (Received by April 16, 1962,)

592-9. ROBERT HERMANN, University of California, Berkeley, California, A geometric proof

-of the Bruhat double coset lemma,

Let G be a complex simple Lie group, let S be a maximal connected solvable subgroup, and
let M = G/S. M is known to be a homogeneous compact Kaehler manifold, The lemma in question
states that the number of orbits of S acting on the usual way on G/S is equal to the Euler character-
istic of M, It is shown that there is a real valued function on M with nondegenerate critical points
having precisely one critical point on each of the orbits and that the orbit of S at each critical
point is the stable manifold of the gradient field of the function at that critical point, In general, this

method gives sufficient conditions that certain foliations with singularities have only a finite number
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of leaves and proves fixed point theorems for certain foliations that seem to be different from those

obtainable by purely topological arguments, (Received April 16, 1962,)

592-10, R, F, RINEHART, Case Institute of Technology, Cleveland 6, Ohio, and J. C. WILSON,

Florida Presbyterian College, St, Petersburg, Florida, Higher and iterated Hausdorff derivatives,

Let A be a finite dimensional, linear associative algebra with identity over the real or
complex field, F, with basis e,, €;,..., €;, €| being the identity of A, A function (&) with domain (open)
and range in A is called H(ausdorff)-differentiable of order m, if the mth differential
dm(f(§)3 8'"--v8(m)) = ZLIZ:i:l@mfr/axsm...axsl d'sl d's'2 ...dg::])er, where S(j) =
Zidi(j)ei'di(j)eF is expressible as a multilinear function of §',..., s(m)’ with coefficients in A
independent of the & (j). The "detached coefficient" of the 8{is called the H(ausdorff)-derivative of
order m. The concept of the mth iterate of the first order H-derivative of f(&) is not equivalent to
that of the mth order H-derivative, However, if f(¥) is H-differentiable (order 1) in an open set of

A and is continuously H-differentiable of order m, then the mth iterated H-derivative exists and is

equal to the mth order H-derivative, (Received April 19, 1962,)

592-11. P. F. G, STANEK, Von Neumann Hall, Princeton, New Jersey. The symmetrizer sub-

group of the general linear group.

Let K be a field with more than three elements, Let G be the group of all n by n invertible
matrices with entries from K; let S be the subgroup of matrices of determinant one, For X, Y € G,
define the symmetrizer of X and Y by [X,Y]= xTyTxy, where xT = x transpose. Also define G* to
be the subgroup of G generated by all symmetrizers; and, by induction, set G(k) = (G(k'l))*. Let H
= nﬁ‘; G (k). Some results are: (i) G* always contains S; (ii) if K is a finite field or Q, the field of
rational numbers, then H = S; and (iii) if K = R, the field of real numbers, H = {X € Gldet X > 0} = G*,
A discussion of the group H, for fields K, Q € K € R, will be given, (Received April 19, 1962,)

592-12, E. J. TAFT, Yale University, New Haven, Connecticut. Uniqueness of invariant

Wedderburn factors,

Let A .be a finite-dimensional associative algebra over a field of characteristic not two, Let R
be the radical of A, and assume that A/R is separable, Let G be a finite group of automorphisms
and antiautomorphisms of A, whose order is not a multiple of the characteristic of the ground field,

It is known that G leaves fixed a maximal separable subalgebra of A (Invariant Wedderburn factors,

Illinois J. Math, 1 (1957), 565-573), Theorem: Let S be a G-fixed maximal separable subalgebra

of A, Then T is a G-fixed maximal separable subalgebra of A if and only if there exists an element

x in R such that 1 - x is G-orthogonal (i.e., left fixed by the automorphisms in G and sent into its
inverse by the antiautomorphisms in G) and the inner automorphism of A determined by conjugation
by 1 - x maps S onto T. If the characteristic is zero, this automorphism may be written in the form
exp(Ad z), where z is a G-symmetric (i.e,, left fixed by the automorphisms in G and sent into its
negative by the antiautomorphisms in G) element of R, This result generalizes the theorem announced

in Abstract 588-8, Notices Amer, Math, Soc. 9 (1962), 28. (Received May 3, 1962,)
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592-13, A. H, FREY, Jr., 10301 Westlake Drive, Rockville, Maryland, A generalization of a

theorem of Fglner,

A semigroup S is said to be right amenable if there is a positive linear functional u of norm 1
on the space M(S) of bounded real-valued functions on S with the property that u(f) = )u(fy) for all
f € M(S)andy €S (fy(x) = f(xy) for all x € S). Theorem. A semigroup S is right amenable if and only
if, for each finite subset iw 1 wz,..,,wn} of S and positive real number e, there exists a finite subset
F of S and a non-negative, real-valued function % on S such that > (x) = 0 for x € F' (F' denotes the
complement of F) and Z?=l ersry(x) - ’Zywi:xy(y) | < e S7xes7(x). This characterization leads to
a generalization of a theorem of Fglner [Math, Scand, 3 (1955), 243-254]. Theorem, For a semigroup
S to be right amenable it is {sufficient} inecessary} that for each finite subset {wl, Wy, W § of S
and positive real number e, there exists a finite subset F of S such that {card (FwiNF) 2 (1 - ¢)
.card (F)} {card (Fw; NF') < (e) card (F)} for i =1, 2,...,n. This gives a characterization of right
amenable right cancellation semigroups, The necessary condition is seen not to be sufficient for S to
be right amenable by considering any set S with two or more members and defining xy = y for all
x, y € S. The question of the necessity of the sufficient condition is unanswered. (Received July 2,

1962.)

592-14, T. G. OSTROM, University of Washington, Pullman, Washington, Semi-translation

planes,

This paper is an investigation of some of the questions in connection with a class of planes
constructed by the author, Investigate the nature of possible extensions of this class; collineations
moving /00; dualities, and some aspects of the coordinate system., A semi-translation plane means
a finite projective plane of order qZ such that (1) For every line ,Z, the group of elations with axis
,Z is at most of order qz. (2) For some line foo’ there is a set of q+ 1 points, each of which is the

center of a group of elations of order q with /00 as axis, (Received May 7, 1962.)

592-15. A. R, AMIR-MOEZ, 208 Walker Hall, University of Florida, Gainesville, Florida,

Adjoint geometry of linear transformations,

Let Aj,...,Ap be a set of linear transformations on a unitary space. Imposing certain conditions
on A; we get interesting equalities and inequalities among the singular values of A, all i. For example,
let Ai*Aj =K, i<}, and A%A; = E, where E is a projection of rank p, Let B = (1/k) S7A; and
7\1 Zoeez= 2, be the singular values of B, Suppose M E ... B p are the real singular values of K,

2 ; 2 : sk
Then Ai+j-n =1/k + (k - 1)/k)}xi, i = pand Ai+j+1 = (k - 1)/k)}’j’ i>p,andi+j=n+1, The
hypothesis also implies two more inequalities, There are many theorems of this nature which are

proved in this paper, (Received May 11, 1962.)

592-16., V. L, SHAPIRO, University of Oregon, Eugene, Oregon. The uniqueness of functions

harmonic in the interior of the unit disc,

With ||f(r,8)|| designating the sup norm on concentric circles of radius r, a theorem is estab-

lished which has the following theorem as a corollary, Theorem 1., Let f(r,8) be harmonic for

0 Sr <1, Suppose that (i) for every 8, f(r,8) —0 as r —1, (ii) [If(x,8)] = of(1 - r)'zlﬁr—al.
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Then £(r,8) is identically zero, Theorem 1 is best possible in three different senses, i.e, (i) cannot

be weakened by replacing 'for every @' by '"for every 6 but one mod 2w", (ii) cannot be weakened
either by replacing o[(1 - r)_z] by O(1 - r)—z] or by replacing the sup norm on concentric circle of
radius r by the L! norm on concentric circles of radius r, The main theorem established is the

following: Theorem 2, Let f(r,8) be a function harmonic in the interior of the unit disc and let E be

a countable set contained in the interval [0,2m). Suppose that (i) ||f(r,8)]| = o(1 - r)'z] asr—1,

(ii) f«(8) and £*(8) are finite for 6 in [0.2m) - E, (iii) f «8) and £*(8) are both in Ll on [0,2m),

(iv)(1 - r) £(r,8) —0 as r —>1 for 8 in E. Then f«(8) = £*(8) almost everywhere in 0,27) and £(z,8)

g 021"1:-(1-,9 - g)f«(g)dg. In the above, f,(0) designates the lim infl___’1 of £(r,8), £*(8) designates
the lim sup, and P(r,0) is the usual Poisson kernel, (Received May 14, 1962.)

592-17. J. W, KENELLY, JR., University of Southwestern Louisiana, Lafayette, Louisiana and
W. R. HUTCHERSON, University of Florida, Gainesville, Florida, On quadratic transformations and

ordered neighborhoods,

Repeated applications of some quadratic transformations on certain algebraic curves passing
through a singular point on a projective plane produce number patterns which suggest a more general

truth, ﬁN R. Hutcherson and J. W, Kenelly, Jr., Three branch points on a surface in a space of ten

dimensions, Revista, Matematica y Fisica Teorica (Tucuman) 13 (1960), 36-40: J. C. Morelock,

N. C. Perry, and W, R, Hutcherson, Fibonacci sequence applied to quadratic transformations, Revista

(ibid) 12 (1959), 81-84]. We use the general equation of a polynomial, invariant under an involution

of a period p (prime and positive), Assume (i + j + k) = [ml +my + m3]. The parentheses represent
the degree of the term where i is the largest exponent of x;. The brackets represent the degree of the
general term, It is found that in this term the exponents of the variables X1, X2, X3 have a net
increase in value of m; + mj, mj - k, and zero, respectively, with each application of the quadratic

transformation R, X1t Xp! X3 = z%: z1zp: z323. (Received May 14, 1962,)

592-18, PAUL AXT, Michigan State University, East Lansing, Michigan. Relativization of a

primitive recursive hierarchy.

In a previous paper (Abstract 62T-124) a hierarchy of classes of primitive recursive functions,
En' n=0,1, 2,,,,, established by an enumeration procedure of Kleene, as applied at successor
ordinals, is shown to be identical to én+4, n=0, I, 2,..., of the Grzegorczyk hierarchy of primitive
recursive functions. A relativized form of this hierarchy, El’l‘, n=0, 1, 2,..., is investigated here
which as shown gives an analogous classification of the functions primitive recursive in an assumed
function x. This relativized hierarchy is used to give a hierarchical classification of length w? of the

2-recursive functions which has as its wsegment E_, n =0, 1, 2,..., . (Received July 6, 1962.)

592-19. R. P. KANWAL, The Pennsylvania State University, University Park, Pennsylvania,

Expansion coefficient of wave fronts in continuum mechanics,

In continuum mechanics the intensity of a wave front is measured by the absolute value of the

jump of a representative physical parameter across that front, The purpose of this paper is to point
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out that expansion and contraction of these waves can be evaluated by studying the variation of the

wave intensity along the orthogonal trajectories to the wave fronts, (Received May 17, 1962,)

592-20, E. K. BOYCE, Rensselaer Polytechnic Institute, Troy, New York, R. J. DUFFIN,
Carnegie Institute of Technology, Pittsburgh, Pennsylvania, D, HAZONY and H, J. NAIN, Case Institute

of Technology, Cleveland, Ohio. Synthesis of n-port networks by a matrix Richards' theorem,

Let Z(s) be a positive real n by n rational matrix function of the complex frequency variable s,
A synthesis method is developed to obtain an n-port network whose impedance matrix is Z(s), The
method is based on the Bott-Duffin synthesis procedure, Each cycle of the synthesis represents Z(s)
in terms of a prescribed realizable loss-less 2n-port buffer network terminated in a positive real
n-port matrix function of reduced degree. To carry this out, an extension of Richards' theorem for
matrix functions is employed which is due to Boyce and Duffin (Bull, Amer, Math, Soc, 61 (1955), 161),
Unlike the usual one port method the present n-port method employs two Richards' transformations
per cycle as indicated in the method of zero cancellation (D. Hazony, IRE Trans. on Circuit Theory,
Vol, CT-8, pp. 114-120, June 1961), Each cycle reduces the degree of the matrix by at least two.
(Received May 28, 1962.)

592-21, J. A, NOHEL, University of Wisconsin, Madison 6, Wisconsin, Some problems in

nonlinear Volterra integral equations,

Upper (lower) bounds for the norm of solutions of the system of integral equations (1) x(t)
= h(t) +/‘5q(t - #)(7x(7))d7, t = 0, where h,f are given vectors with n components and q is a
given n by n matrix defined on 0 St < tg, |x| < oo for some tg >0 (tg = + oo not excluded), are
obtained in terms of maximum (minimum) solutions of a related scalar integral equation, (2) r(t)
= H(t) +‘/'(§O(t -)w(r,x(T)dT, 0 st < tg. In (2) H, Q, w are nonnegative functions such that
jh(t)| = H(), la®)] = Qt), [f(t,x)] = w(tx]), for 0 = t < ¢, |x| < o0o; it is assumed that h, f, H, w are
continuous, q,Q are integrable on every finite subinterval of [0,ty) and w(t,r) is nondecreasing (non-
increasing) in r for each fixed t. In particular, global existence and boundedness theorems for solu-
tions of (1) are obtained; the method of comparing solutions of (1) with those of (2) is also adapted
to yield general uniqueness and convergence of successive approximation results for solutions of (1).
Known results of this type for systems of first order differential equations occur as special cases,

(Received June 4, 1962,)

592-22, R, J. DUFFIN, Carnegie Institute of Technology, Pittsburgh, Pennsylvania, and

C. S. DURIS, 1714 Grandview Avenue, North Braddock, Pennsylvania, A convolution product for

discrete analytic functions.

This paper concexrns complex valued functions defined at the points of the complex plane with
integer coordinates, The functions of particular interest, called discrete analytic functions, satisfy
difference equations analogous to the Cauchy-Riemann equations, Previous work has shown that it is
difficult to define a suitable analog for the product of discrete analytic functions which preserves

this analyticity., To obtain such an analog this paper considers a 'convolution product', which is a
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summation resembling the convolution integral appearing in the theory of the Laplace transform, The
path over which the discrete convolution is taken is an arbitrary chain of lattice points in the complex
plane. This product is commutative, associative and distributive; and if the factors involved are
discrete analytic so is the product, Moreover the convolution product may be related to a discrete
analog of the Laplace transform. With this machinery it is possible to develop a discrete theory
similar to that of Volterra integral equations. The solutions of these 'integral equations' are dis-
crete analytic., In turn, this gives a procedure for continuing the solutions of difference equations

on the real axis to discrete analytic functions in the complex plane, (Received June 7, 1962.)

592-23, ROY LEIPNIK and HENRYK MINC, University of Florida, Gainesville, Florida,

Fixes in finite semi-groups and the Isbell property,

The fix F, of an element a in a semi-group S is the set of all x € S such that xa = ax = X, Some
basic properties of fixes are obtained, A pair of commuting elements a, b of S is said to possess
the Isbell property in case F, #@, Fy # @ imply F, " Fp, # @, S is said to possess the Isbell property
if each pair of commuting elements does, The Isbell property is shown to hold in all finite semi-

groups of order less than 8, A counter-example is exhibited for order 8. (Received June 7, 1962.)

592-24, L. L, HELMS, University of Illinois, Urbana, Illinois, and GUY JOHNSON, William

Marsh Rice University, Houston 1, Texas, Class D supermartingales,

Meyer has shown that a potential (i.e., a non-negative uniformly integrable supermartingale
{yt, F.: 0 s t = 0o} with right-continuous sample functions and lim;_, .y, = 0 with probability 1) can
be decomposed into a difference of a martingale and a process with increasing sample functions if and
only if the family {yT: T € 1}, where I is the class of stopping times for the process, is uniformly

integrable (Meyer, A decomposition theorem for supermartingales, Illinois J, Math, 6 (1962)). An

example of a potential which cannot be decomposed in the above manner is constructed by composing
the superharmonic function u(p) = |jp||~!, where p € E3, with a Brownian motion process starting
from (1,0,0) in E3. Theorem. Let o Fi 0 =t = oo} be a non-negative supermartingale with
right-continuous sample functions, If the family {yT: Te¢ I} is uniformly integrable, then

limy _, onP [.suP0§t§ooyt > n]= 0, The converse holds if the supermartingale has sample functions

which are.continuous with probability 1. (Received June 7, 1962,)

592-25, D, H. CARLSON and HANS SCHNEIDER, University of Wisconsin, Madison 6, Wisconsin.

Inertia theorems for matrices: The semi-definite case,

Generalizations and applications of the Main Inertia Theorem for Matrices (Ostrowski-
Schneider, J. Math, Anal, Appl. 4 (1962), 72-84, O. Taussky J. Soc. Indust, Appl. Math 9 (1961),
640-643) are discussed in the case f(AH) Z 0. In two special cases the relation between In H and
In A is determined. It is shown that for all A there exists a non-singular Hermitian H such that
7f’(AH) Z 0 and a necessary and sufficient condition is given for the existence of H > 0 for which
7P(AH) = 0. Conditionsb are found for the existence of a Hermitian K such that Z(AK) 2 0 and for a
given subspace 7{, and 7Z = 7Z(K) = 7{(7?(AK)). (Here 9((1() is the null-space of K,) If such a K exists,
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further conditions are found under which ?(H) = 7 for all Hermitian H with J¥(AH) = 0 and
7/(7f(AH)) = 7). Finally, an effective test is given for the H-stability of a matrix A, (Received
June 11, 1962,)

592-26, B. L, CHILTON, University of Buffalo, Buffalo 14, New York and H. S, M. COXETER,

University of Toronto, Toronto 5, Ontario, Canada, A limiting surface for the polar zonohedron.

A polar zonohedron |'_Coxeter, Regular polytopes, Macmillan, New York, 1962, p. 29] is a
convex polyhedron having n(n - 1) rhombic faces and 2n(n - 1) edges: n - 1 pairs of opposite edges
in each of n directions, namely the directions of n evenly spaced generators of a cone of revolution,
The 2(n - 1) edges in each direction belong to the same number of faces, forming a zone, If n > 2,
the remaining edges of these faces form two skew 2(n - 1)-gons, The vertices of each skew
2(n - 1)-gon lie on a twisted curve consisting of arcs of two circular helices on cylinders with parallel
axes, The n(n - 1) + 2 vertices of the whole polyhedron lie on the surface obtained by revolving
either of the helical arcs about the common generator of the two cylinders, The meridian of this sur-
face of revolution is an arc of a sine curve, When n increases, the polyhedron approximates the

surface more and more closely, (Received June 15, 1962,)

592-27. B, R, TOSKEY, Seattle University, Seattle 22, Washington, Nonzero idempotents in

certain rings,

Multiplication in an associative ring whose additive group is the direct sum of two infinite
cyclic groups generated by u; and u, is uniquely determined by a set of numbers 8ijk defined by
ujug = gy Uy + gij2u2 and subject to the associativity conditions 8ij181kp + 81j282kp = &ik18ilp
+ 8ik2812p (see Beaumont, Duke Math, J, 15 (1948), 367-369), It is shown that if 8111 8112’ 8221
and g,,, are given integers, then integers g1, 81,2, €21+ @8nd g, can be chosen such that the
numbers gijk are the multiplication coefficients of a ring containing nonzero idempotent elements
if and only if |g;; 1+ |g2221+ |g1128221]#0. In the proof of this result, all such rings are found, up to

isomorphism, which contain nonzero idempotent elements, (Received June 15, 1962.)

592-28, TAQDIR HUSAIN, University of Ottawa, Ottawa 2, Ontario, Canada. On completion and

completeness of B(()-spaces, Preliminary report,

Let E be a B(C)-space (see Notices Amer. Math. Soc, 7 (1960), 943, Abstract No, 576-135),
It is known that E is B-complete (Bull, Soc, Math, France, 86 (1958), 41-74) if and only if it is a
B(e)-space where C = A , the class of all locally convex (l.c.) spaces., Here it is shown that a com-
plete 1.c, space E cannot be characterized in terms of B(C)-spaces for any class C of l.c, spaces.
It has been shown by exhibiting that a quotient space of a B(C )-space is always a B(C)-space, How-
ever, it is well-known by an example due to G, Kothe that a complete space may fail to have this
permanence property, Further, it is shown that the completion Eofa B(C)-space E is also a
B(C )-space provided every subspace F of any l.c. space G in (? is also in €. From this it follows
that the completion of a B(?){)—space is always a B(?{)-space, where ZZ is the class of all metrizable

1.c. or normed spaces., (Received June 15, 1962,)
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592-29., P. C, HAMMER, Numerical Analysis Department, 5534 Sterling Hall, University of

Wisconsin, Madison 6, Wisconsin. Extended topology: Continuity, II,

A separation S is a hereditary binary relation in the class of all subsets of a space M, A
Wallace separation is a symmetric separation which is disjunctive, i.e, (X,Y) € S implies X and Y
are disjoint. Let S and S; respectively be separations for spaces M and M), Then t:M— M, is
(8,81)-continuous provided X,Y & M, (X,Y) ,Q/S implies (tX,tY) ﬁ{ S,. Properties of such continuitie
are derived, Theorem. 1. To each Wallace separation S for M there corresponds a unique maxim
Wallace separation, S*, defining the same class of connected sets as S, 2. To each class  of suk
of M there exists a unique minimum superclass C* of sets each of which is connected with respect
a Wallace separation, 3. Let S and 5, be Wallace separations for spaces M and M, respectively,
necessary and sufficient condition that t:M — M1 map S-connected sets onto Sl-connected sets alw
is that t be (S*,Sl)-continuous. Remark, As applied to real-valued functions of a real variable, S*
cannot be replaced by the separation of any topology. The separation S, in the conclusion of (3) ma
be replaced by S¥. Part (2) permits application of (3) to preserve arcwise-connectedness of mappi
of the plane onto itself, That is, there exists a Wallace separation S with precisely the arcwise

connected sets as connected sets, (Received June 18, 1962,)

592-30, Y. L, LUKE, Midwest Research Institute, 425 Volker Boulevard, Kansas City 10,

Missouri, Approximate inversion of a class of Laplace transforms with application to supersonic

flow problems,

Solution of numerous applied problems requires the inversion of a Laplace transform which
involves functions of hypergeometric type, An approximate procedure for inverting transforms of
this kind is presented, The method inverts rational function approximations of these transcendents

(see Y. L. Luke, On economic representations of transcendental functions, J. Mathematical Phys,

38 (1960), 279-294) and yields simple and useful expressions for the desired inverse functions. To
illustrate the technique, consider the solution of the wave equation with a particular set of boundar
conditions, The functions which arise have numerous applications in supersonic flow, acoustics an
heat conduction. In the field of aerodynamics, these include the velocity field of a circular cylinde:
impulsively moved in the axial direction with constant axial force, the flow past quasi-cylindrical

bodies, shock-body interference, wing-body interference and the transient motion of a body of revo

tion in supersonic flow, (Received June 19, 1962.)

592-31. J. R. KINNEY, Massachusetts Institute of Technology, Lincoln Laboratory, Lexingt

73, Massachusetts, Tangenitial limits of functions from the class S,.

Suppose £(z) = Zn>0cnzn, Zn“ len IZ < oo for some o, 0 < o <1, Then f(z) approaches
limr__,lf(rele) as z approaches el® with 1 - lz] = leie - 2|7, for all » < (1 - »)/(1 - a), except
possibly for a set E whose capacity of order 1 - #/ is zero. Similar results are proved for the

fractional integral and fractional derivative of f(z). (Received June 19, 1962.)
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592-32, R. T, HARRIS, 133 Physics Building, Duke University, Durham, North Carolina,

On invariant subspaces for a class of one-parameter group of operators,

Let D and E be banach spaces with conjugate duals E' and D' where D C E € E' ¢ D' with all
maps induced by inclusion required to be continuous with dense range; in addition, assume that the
duality between D and D' coincides with that between D and E' when both are restricted to D XE',

If {R(t): - <t <+ o} is a strongly continuous one-parameter group of operators in L(E) such that
for all x € E, <R(t)x,x> is positive definite, then with suitable conditions on IR(t)IL(E) , and p(t), the
norm of the restriction of the adjoint of R(t) to D considered as an operator from D into D', it is
shown that there exists a family of nonzero operators commuting with R, p(V,e) associated with each
e > 0 and every nonvoid relatively compact subset V of the spectrum of R such that (i) p(V,e)p(V',e') =
p(V',e")p(V,e), and this = 0 if and only if VN V' = @, and (ii) lp(V,e)2 - p(V,e)lL(D’D,)< €.

(Received June 20, 1962.)

592-33, T. S. PITCHER, Massachusetts Institute of Technology, Lincoln Laboratory,

Lexington 73, Massachusetts, On adding stochastic processes,

Let x(t) be a Gaussian stochastic process on a finite interval and y(t) another process independ-

ent of it, If P, and P, are the measures induced on sample space by the processes x(t) and

vy

x(t) + y(t), then P, is absolutely continuous with respect to P, if and only if PY(EIPX_,_f <Pyp=1

y
(Received June 21, 1962,)

592-34, RICHARD SINKHORN, 1144 North Market, Wichita 14, Kansas, On best doubly

stochastic estimates,

To any given strictly positive square matrix A there corresponds a unique doubly stochastic
matrix T , which can be expressed in the form TA = DIAD2 where I)l and Dz are diagonal matrices
with strictly positive diagonals, The matrix T, can be obtained from A as a limit to the iteration
defined by alternately normalizing rows and columns of A, The rate of convergence is geometric;
there exists a number 9/, 0 < 9 <1, such that [T, - A@ |l 2 C>™ for some constant C where A® g
the nth stage of the iteration on A, The convergence is uniform with respect to A on compact subsets
of the strictly positive N X N matrices and consequently T is a continuous function of A when A is
strictly positive. When A is non-negative but contains zero entries certain peculiarities develop and

none of the above results need hold. (Received June 22, 1962.)

592-35, MANABU HARADA, 1725 Orrington Avenue, Apartment 520, Evanston, Illinois,

Hereditary orders, Preliminary report,

Let R be an integral domain with the quotient field K, and £ a semi-simple K-algebra with
finite dimension over K. If an order A over R in X is hereditary as a ring, call it an h-order
(hereditary order)., Theorem 1, Be restricted to the case where X is simple and R is a Dedekind
domain, Assume that R is a discrete rank one valuation ring and = is simple. Theorem 2. h-orders
Q containing /A can be completely determined by the form Q = A r‘i,r‘i maximal orders containing .A,,
and the number of those orders is equal to 2B - 1, where n is the number of maximal ideals in A
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Theorem 3. The inversible two-sided fractional ideals of A is a cyclic group generated by the

radical of A\. Finally, h-orders in quaternions are considered as an example, (Received June 28,
1962,)

592-36. STEPHEN KULIK, 240 Prospect Avenue, Long Beach 3, California. On the series

solution of ordinary simultaneous equations,

Let (1), £;(X)=0,i= 1,2,...,, n; X = (X]»X2...,Xp), be a system of n simultaneous equations in n
unknowns. Under conditions given in the paper, the following solution of (1) is constructed, A system
of equations (2), Fi(X;u) = 0, can be formed in various ways such that F;(X;ug) = £;(X), where up is a
constant, System (2) has a unique solution (3), x; = ki(u), in a neighborhood of the solution A =
(@1,a2,...0ap) of (1), and k;(u) have the series expansions there, kj(u) = kj(uy) + (u - ul)k'i(u Dt
where ki(m)(u 1) depend on the values of Fi(X;; uy) and their partial derivatives with respect to
Xis KpseensXps XUy being the solution of (2). Now, if X = ki(ul) is close enough to a;, then the series

solution of (1) is a; = ki(“l) + (“0 - ul)k‘(ul) + ... . (Received June 28, 1962,)

592-37. MAREK FISZ and V. S. VARADARAJAN, 220 West 104th Street, Apartment 12,

New York, New York. A condition for absolute continuity of infinitely divisible distribution functions.

Let F(x) be an infinitely divisible distribution function, and let H(u) be the function assigned
to F(x) by Khintchine's formula, If, for some ug > 0, in one at least of the intervals (- ug,0),
0, u, H(u) is both unbounded and absolutely continuous, F (x) is absolutely continuous, If follows

from this and from a result of the first author (On the orthogonality of measures induced by

L-processes, Trans, Amer. Math, Soc. in print) that any nonsingular L-distribution function is abso-

lutely continuous, (Received June 28, 1962.)

592-38., S. W, GOLOMB, Building 185, 4800 Oak Grove Drive, Pasadena, California,

On certain multiplicatively recurring sequences,

Let {b(r)} be the sequence defined, for each non-negative integer r, by the recursion
(1) bsr) 1, b(r) —Tl'l_oh(r) +rforn =0, Thus {b(o) {,1L,1,1,1,1,...3, {b( )} {1,2,3,7,43,1807,...},
{b(z) = {1 3,5,117, 257 65537,...} etc. The recursion (1) is equivalent to (2) by (r)_ 1, b(r) =1+r,

b(r) (b(r) /2) +(r-r /4) for n £ 1. For the roots of r/2 =1 - r /4, viz, r = 0 and r = 2, the

corresponding sequences ibl(lr)} have rational representations, viz. bl(lo) =1 and bl(lz) = Zzn_1 +1

(for n >0). For all other values of r, there is a constant 8. such that bﬁr) -r/2= eﬁn -& f.,r) ,

with 0 < Cr(lr) < l/bl(lll)1 for large enough n, For each value of r, the terms of {bflr)} are pairwise
relatively prime, The sequence {bflz)} was the subject of a famous false conjecture of Fermat, The
sequence {br(ll)} has many remarkable properties, including :g‘;ll/bﬁl) = 1 with Zl;:ll/bx(ll) being
the closest strict underestimation of 1 which is the sum of k reciprocal integers. For any modulus m,

{bl(_lr)} is ultimately periodic mod n. (Received June 27, 1962,)
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592-39, D. C, MURDOCH, Harvard University, 2 Divinity Avenue, Cambridge 38, Massachu-

setts, Subrings of the maximal ring of quotients associated with closure operations,

Let R be a ring with maximal right quotient ring Q in the sense of Utumi [Osaka Math, J. 8
(1956) 1-18]. Let X'Ar and X be the lattices of right and two sided ideals of R. A closure operation
< in X’r is pilateral if XS & X To each bilateral closure « corresponds a ring R, between R and Q
which is constructed from the semi-endomorphisms a of R (as a right R-module) such that J €2,
Jedoma= J gj", The bilateral closures are partially ordered and for each < there is a unique
maximal < such that Rz = R.. These maximal closures form a complete lattice which is dual
isomorphic to the lattice of closure subrings R, of Q. A bilateral closure «(P) is associated with
each prime ideal P of R. In a commutative Noetherian ring, if Q is the full ring of quotients and
(P) is maximal, R ®) = RP’ the local extension of R with respect to P, Sufficient conditions for a

similar theorem in the noncommutative case are discussed, (Received June 27, 1962.)

592-40, A. L. PERESSINI, Room 213, Altgeld Hall, University of Illinois, Urbana, Illinois.

An order-theoretic property of the weak topology in sequence spaces,

Suppose that X is a vector space of real sequence such that A contains the vector space ¢ of
sequences with only finitely many nonzero coordinates, G. Ké6the defines the a-dual ),x of
Aas AX= {u=(y) €w: ngl [xjuj| < + oo for all x = (xy) in A} where w denotes the vector space
of all real sequences, The spaces A and \* are in duality with respect to the bilinear form
(x,u) = (x,u) = ng 1¥iu; and both spaces are ordered vector spaces for the partial order defined
by x 2y if X295 for i = 1,2,.... Theorem 1, If 1 is a vector lattice (resp. if A is perfect, i.e.,
A= ()\x)x) then the lattice operations in A are c(/l,/\x)—continuous if and only if /\x = ¢ (resp. A = w).
Theorem 2, If A is a lattice, the lattice operations in A are always o(), 7|X)-sequentially continuous,
The proof of the second result makes use of Kdthe's projective limit characterization of the weak
topology in perfect spaces. Generalizations of these results to Kéthe (function) spaces are discussed.

(Received June 25, 1962.)

592-41. J. I, ROSENBLATT, The University of New Mexico, Albuquerque, New Mexico,

Sufficient conditions for fixed length confidence intervals in two stages.

Let Xl’ XZ"" be independent random variables with common distribution function F € %,
and let 8 be a scalar associated with F, Useful simply verified sufficient conditions are given in
order to insure that for fixed 8 > 0 and fixed a € (0,1), Pg {lgn (X4 1see0sXyn) - Op| =8} Z 1 -a
where n is a random variable measurable with respect to the o-algebra generated by Xyreenr Xy {gj}is

a sequence of real valued Baire functions, gj having domain Rj. (Received June 25, 1962.)

592-42, WITHDR AWN
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