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ATMATIGS Academic Activities

Excerpts and notes on P‘ﬁg; Years of Amer ican
Mathematice by George D. Birkhoff, source: American
Mathematical Soclety Semicentennial Publications, Volume II:
Semicentennial Agdresses,

Mathematical background in the United States: (p. 270):

George Washington was a scientifically-minded gentleman
farmer and a skilled surveyor, famlliar with trigonometry.

Benjamin Fpanklin discovered experimentally the
electrical nmature of the lightning discharge, theorized
concerning electricityas a fluld, add was interested enough
in mathematics to devise ingenious magic squares.

Thomas Jefferson regarded geometry and trigonometry
as "'most valuable to every man,'" ngobra and logarithms as
"1often of value,'™ while he classed "'conic sections, curves
of the higher orders, perhaps even spherical trigonometry,
algebraic operations beyond the 2d dimension, and fluxions'"
as a "tdelicious luxury'™; in his later years Jefferson spent
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much of his time in mathematical reading, and was ever a
true friend of mathematics.

However, untll the middle of the last century, ihs
Americang intere t in mathematics was "genteel and amateurish"
and the best of the mathematiclans of those d looked
appreciatively toward Europe "without much thought of high
emulation," (p. 270)

Benjamin Peirce, Professor of Mathematioc: at Harvard
Uniwv College wae the most eminent mathematician of
tke period (published on algebra in the American Association
for the Advancement of Science in 186}, and was the father of
pure mathematics in our country. (zp. 271-272) 'The other
scientists who used applied mathematics were taken by the
astronomers and the physicists and the chemists. Peirce,
alone, started the trend toward abstract mathematics in pure
research,

Education in general: Birkhoff agrees with Flexner
in his book Universities, "the Johne Hopkins University was
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the first American institution 'consclously devoted to the
pursuit of knowledge, the solution of problems, the critical
appreciation of nohiovmnt, and the training of men at a
really high level.' (p. 273) This wu, Birkhoff saild,
despite the opon:lﬁ of Yale Uniuuity. 847, (Gn.dunto
School) and Harv Universityy 1872 gnat English
algebraist, James Joseph Bylvutor. Op-md he Department of
Mathematice at Johns I-Iopkm andximkkixkag in 187

initiated the American Journ fg_ luthomtl 8. Baltimore
has continued To be & center o activity.

The founding of the American Mathemat ical Society (formerly
the New Immueu Society) in 1888 was the most
important e development of mathematies in this
country, PFrench and German mathematical traditions were
particularly well established amd of Iincomparable brillianey
represehted at that moment by Henri Poincareé, the young
David Hilbert, and a number of others of very high rank,

Italy and Scandanavian countries were flourishing. Yet the
European mathematiclans had had no occasion to note the work
of their American colleagues except for Poincaré's notice of
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Hill's Lunar Theary, but failed to note Peirce's algebraie
advances .

A number of young Amoricans studled abroad, came back
and initieted mathematical departments notably at Ghielgo
Univereity. Chicago University originated in 1892, A
Chicago was Moore. A% about the same time Osgood and BOcher
inspired by thelr German so journ and in particular by the great
Felix Klein of CBttingen, bent their every effort to
strengthen the tradition at Harvard,

Birkhoff's tribute to Henry Burchard Fine who had
studled under a famous German methematician and his bringing
promising young men to Primceton, in particuler Eisenhart,
Veblen, and Wedderburni "From that day forth there has always
been an important mathematical group at Princeton." TFurther
impetus with the founding of the Institute for Advanced
Study with the first appointments of Eimstein, Veblen and
Weyl in"ideal research posts.,"” ™The others at the Institute
have in genmeral already obtained thelr doctor's degree and
come to enjoy a period of uninterrupted study and research

o) T
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under favorable conditions, The Institute is fortunately able
not only to augment 1ts staff through distinguished temporary
appointments, but also té give partial financial support to
many of those who come to study at the institute,”

Birkhoff'es own bilography: he came to Princeton in 1909
from the University of Chicago where he went in 1902 and
worked under Moore, a great mst hematician who 8 tudied the
Germans and inspired those who worked with him; then to
Haryard to learn more analysis, particularly from Osgood and
# Bocher; then back to Chicago for more work with Moore on
analysis, studying Hilbert and others, In 1907 he taught
at the University of Wisconsin, 1909 to Princeton. "The
presence of Veblen, nearly of my own age, with large ideas
for American mathematics in general and for the Princeton
Department in particular, meant much to me during my three
years there., Veblen was then completing his important
Pmioctho Geometry, volume 1, written in collaboration with

« W, Young, om many will remember kindly. It was my
grivilogo to read the book in p proof, and to learn of
eblen's geometriec program and ideas directly from him in our
frequent walks and talks together,"

TR T
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Thughe hes selected Chicago, Cambridge and Princeton
for special reference, though he concedes that American
methematics reaches beyond whg may be found in any three
or even ten centers,

There are now (1938) 30 institutions where advanced

students of mth.onatiu so with advantage to study for
the doctorate, while only zom ago he was farced to go
to Europe to scoure adequate training. He lists the

univers itites, among which is the California Institute of
Technology, Brown University, ete., Rice Institute, the
great eastern universities, some of tho middle western,

the Univereity of Toronto in Canada. "All that is required
in many cases 1s that mathematicians in a position of
influence take the proper utog As instances in point, I
w uld cite what was done by Fine at Princeton and by Harris
Hancock at Cineinnati," (p. 276)

Then he goes statistical, In 1886 therelere a mere
handful of competent mathematicians in the United States;
whereas, now there 1s a body of over 2,000 American members
of our BSociety, between one and t wo hundred of whdm have
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gone far beyond a doctoral dissertation to make important
additions to mathematical knowledge, and some forty and fifty
of them with established international reputations,

Cites those of leadership in the fleld: Moore, oustanding;
George Bruce Halsted, geometer who attracted two notable figures
L. E. Dickson and R, L. Moore. Also James Plerpont at Yale,
Also younger men besides those mentioned including Veblen:

Gs A, Bliss, G, C, Evans, Lefschetz, Marston Morse,
Jo Py Ritt, M, H, Stone, and Norbert Wiemer. ( || , .. "

A second group are those who have come from Europe in
the last twenty years, largely on account of various adverse
conditions, A large influx which has benefited American
mathematice greatly, some of them the greatest mathematicians
of Europe; a partial list: Artin, Bochner, Courant, Gronwall,
Hille, van Kampen, Lefschetz, Lovz, Menger, von Neumann,
Oystein, Ore, Rademacher, Radd , Shohat, Struik, Sfasz,
Szegh, Tamarkin, Uspensky, Weyl, Whitehead, Wintner, Zariski.

There followed a caution that with the accession of these
Europeans, avallable oppaértunities for young American

9 'j}- ot
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mathematicians is certain to be lessened. "I belleve we have
reached a point of saturation, where we must definitely avoid
this danger." (0Of good young Ameriféans being forced to take
lower positions).

One of the factors encouraging American universities to
strengthen their mathematical staffes 1s that no extraordinary
laboratory or library expenses are incurred; furthermore,
mathematics is in a state of continual creative growth, ever
more important to engineer, scientist, and philosopher al ike;
and excellent mathematicians from here and abroad are within
finaneial reach.

Statistics on education: In 1888 probably 200,000 s tudents
in our high schools and preparatory school, in 1938 there are
between 2,000,000 and 3,000,000 due to the unquestioning
belief in higher education in our country. Nearly 1,000
colleges, universities and advanced technical s chools hxum
in the United States in 1938 serving half a million or more
students with plant representing billions of doliars of
endowment, but of them some 250 meet the exacting requirements
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of appr:oval by the Association of American Universities.

The American Mathemst ical Soclety has a membership of over
2,000 persons, The Mathematical Association of America,
devoted primarily to the interestes of colliegiate mathematiocs,
has nearly 2500 members, Between two and t hree thous:nd
mat hema tical teaching positions in our higher institutions
with an average salary which he estimates lies between two
and three thousand dollape; therefore about six millions of dollars
which goes each year to the support of higher matimatics,

Burdens of these positions: He learned in 1924 from
Flields at Toronto that the American professor was the worst
treated of all,

In 1938

Harvard had been able to reduce the mnnt/tno
teaching and tutorial routine of the regular mathematlical staff
to sl x hours a week, of which only three hours are d*voted to
more or lees elementary mathematical instruction,
affords an opportunity for research, These eonditionn
obtain in a few institutions, Twelve hours of instruction a

TR
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week, including at leaet one course of advanced grade 1s
ebout all that can be required if the best standards of
scholarship are to be expected. Hours of instruection should
be reduced to not more than nine, and if there are heavy
outside duties, there should be a compensating diminution

in teaching,.

American periodicals are important to this, He lists
them (p. 278). There are seven affording excellent facilities
for the publication of original articles. There is only one
of them, the Journal of Mathematics and Physics, directed
toward applied mathematics, In bDook form %Eo %oh&uiga
Publications and a similar new series in contemp on by
the Iuiﬁu%o for Advanced Study afford an opportunity here.
The National Academy of Sciences publishes shorted articles,
g0 does the Rice Institute Pamphlets, but the American
commer@ial publishing business i£ not concerned with
significant mathematical books as the European. (p. 279)

Then there follows an analysis of significant mathematical
advances which have heen made in America during the last 50 years,
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an outline, inecluding logie a.lgobn, analysis, geometry and
applied mathematics, (pe 580 ffe) Thes: are fairly
detalled accounts, and they give individual oredit for
developmente in the various fields. (pp. 280-313.)

He classes as applied mathemat ica that which seems to
be oleloly connected with physics or some other branch of
sclence, "Inasmuch as most of the so-called 'pure!
mathematics of the present day was at one time 'applied,'
the term 1s a very vague one, Nevertheless, the field of
applied methematiecs always will remain of the first order of
importance inasmuch as it indicates those directions of
mathematical effort to which nature herself has given approval,

"Unfortunately, American met hematicians have shown in the
last fifty years a disregard for this most authentically
justified field of all. It was remarked at the outset that
the Amrioln tradition was at first of quite the opposite
character," He recalled only six Americans deeply concerned
with applied mathematics in the usual sense, of whom four were
brought up in the greet British tradition: Bateman, Brown,
Murnaghan, Robertson, Synge, and Tolman., Brown was the

R
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world's foremost lunar theorist; Tolman is to be regarded

as primarily as physical chemist, All eix had an extremely
broad scientific outlooks The names of Bateman and Tolman
will always be ment oned among those who were closest in spirit
to the special theory of relativity at the time of ikx its
discovery. Bateman has added to classical electromagnetic
theory. Tolman has contributed to the relativistic theory of
the expanding universe in which he has shown his daring
speculative spirit, Other com ents ae to the others are
included., (p. 313)

Excerpts and notes on FPifty Years of Americen Mathematics, ete,

(800 page one of this memo for more detail) by George D,
Birkheff, From File I«12
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1929-1931

193
A THEMATICS Acedemic Activities
NATIONAL RESEARCH COUNCIL (GERERAL) Foundations
PLEXNER, SIMON Biogrephicel
VEBLEN, 0,

See correspondence between Oswakd Veblen and
Simon Flexner in the file, Veli, The year of Veblen's
service in some administrative capaeity in the Hational
Research Couneil mus t have been 1923-2l, because of the
sub jeots upon whieh Flexmer and Veblen correspond, and also
Vernon Kellogg. The correspondence in 1929 and x§3& 1931
appertains to the Natlonal Academy of Sciensce,

File Vel
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o/ MATHEMATICS Academic Activitics
VEBIEN, 0. Blographical
PLEXNER, A.

Veblen's early work to set up Researeh Fellowships in
Mathemat ics, etc, all were for recearch in applied mathematics
and as was practicelly all research in the United States
of that day.

With Flexner came research in Pure Mathematice.

Veblen Interview, December 28, 1956, pege 7

o
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1923

GEMEVAL (IFTERNATIONAL EDUCATION BOATD) Foundations
MATHEMATICS Academic Activities

F'le. A, BW‘I

to his Boards "He )} was reporting on where man had arrived in
his mattematioal » and whore the opportunities for
seemed brightest, His performance was characteristiec

of immense peins and Mon&m analysis with which he
scanned every recommendation he brought before fhm his trustees,
GBttingen and Paris were preferred in his because

£ all the places in the world at thet they represented
in mathematical sclence,

mmsmmmwmw'mm ps 151
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1923
GENERAL (SECOMDARY SCHOOLS) Educational Institutions
MATEENMATICS Academic Apctivities

See peges 113-121 regarding what of maethemsutics should
be taught in gremmer and secondary schools, (Very little)

Flexner--A Modern College A Moderan Echool, 1923
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rebe = nay

TG seatente sebivities

BoCRSPE.LER Foumdetlions
RESBASOR Iroeetures
VEuLER, o, Blog rapaical
#sserial eaplsd rom the 11‘
to epbablich s msinematical ine mvam of propes
tralning im this fleld,.
Piled in Verticsl File under "v® rfer Veblene
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or
ATM‘I‘ICS Academic Activities
VEBLEN, 0. Biographical
FLEXNER, A.

Rlexner to Veblen, June 12, 192,

"I have your interesting letter of June 10 regarding the
desirability of making some more satisfactory provision for
the Department of Mathematlcal Research in this Gountry. I
shall take the matter up with Dr, FRose and my colleagues, and
let you know if there is anything wmxoan ds which we are in
a position to do in reference to it. With gy much appreciation
of your oxtrml; interesting letter, I am, Very sincerely yours,
Abraham Flexner.

V File,"Flexner Aprahem"
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1930

PRI NCETON UNIVERSITY KelatisnmxNUAL: Edu, Institutioms

PHYSI 08 Academic Aetivities
L/‘mmmncs

SHENSTONE, ALLEW Biographica 1

VEBLEN, 0,

EISENHART

Interview with Professor Allem Shenstone, May 23, 1956.
Filed in Vertical file under Shenstone Interviews.

Interview with Frofessor Shenstone, 5/23/56
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POLICIES Adminis tration
/MATHEMATICS Acadenis Activities

ECONONICS

BINKHOFP, GEBRGE D, Blogrephieal

George D. Birkhoff to Fleiner, November 5, 1931. Copy.
"Ceambridge, Nov. 5, 1931
"Dear Doctor Flexner:

"It was a mmﬂuhgo to see you and have such a
good telkk with you le you were in Cambridge. I enjoyed
also your interesting lecture at the 0ld South Meeting louse
and your responses to the numerous questions from the
audience, It was an sudlence of a kind I find appealing,

¥Since I saw you I have been thinking more sbout your

edmirable report to the bSoard of the Institute for Advanced
Study. Your report is & wonderful one wihich should be regarded

Wil
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as a permanent statemsnt of the ideals of the Institute,.

"I will give you, however, my principal reations for what
they are worth

"(1) Subjects
" Your selecction of mathematies as a first subject is a
very wise one, not becauses it stands far pure intellectial

| endeavor of the higheet type and plays an ever inereasi

- role in the sciences, but also because the whole field o
buman thought should undergo 'methemsticel clerification’,
George BSoole, the Irish mathematielan and inventor of
symbolie logiec saye in his book on the Mathemstical Laws of
Thought that he looked in Vain through the philosophlieo work
of Spinoze, c¢ast in almost geometric form, for a single
syllogiasm} What are the various self-consistent pointes of
view, the precise definitions, the underlying assumptions,
and the purely logical consequences in various important
social domeins? I think 4t 1s important for the human race
to find outs My forthocoming book on Aesthe tic Measure will
represent one investigaution of this general type.
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"in your second subject of economics I think you have
also made the best possible schoice., Ha Ehih the Chinese
philosopher has pointed out that the materisl success of the
West 18 really spiritusl in many of its aspects., Perhaps
he did this to counteract a rather prevalent Chinese view
that Western civilization is merely materialistic., He is
clearly right to the extent that human welfare can Le
immeasurably improved in the far East and this would malke
g:nlbh a development of the splrit not possible at present.

t we know po little of eco ¢ lew from & fundamental,
impartial world point of view, Clearly the Institute can
be of great service in the economic field,"

“(2) rersoms

"The staff, especially the first steff, is fundamentally
important for the Institute, The Institute must therefore
\ secure men of the highest possible calibre, outstanding
figures of thelir day. By so doing there will be set up a high
\ ~and severe intellectual standard such as is obviously not
to be found today in Americean Universities. 1 reg the
setting of proper standerds in this munner as extromely important in
| this country.
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"In order to get this initial steff it is obvi-usly
necessary to set your maximum sclariss at a rather h level.
I think much will depend upon the deeision of the Institute
in this direction, Not that the question of compensation
is a fundamental one, once & certain satlsfuctory level has
besn reached, but retiner that imerice hes become and is
likely to remain a country in which the status of the
scholar and of scholarship is deeply bound up with the reward
which 18 given him, At Harvard today the regulsar maximum
salary iz $12,000 and is likely %0 go to $15,000 in a few
years., <‘he University of Chicage has alresdy gone beyond
this latter amount (at leest in offers) in specilal cases.

“The working conditions at the Institute will of course
be 1deal from the outset, and this faect will weligh very
heavily with the kind of men you want to get,

"(3) Lgocationd

From our talk together I know that you are comuorug
Princeton and Washington as possible locstions. I think that
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!rhntorﬁl perhaps betier, primarily because of the

remarkable mathematical center there and the fuot that Princeton
is on the upegrade among American Universitiss, 48 &

physiecal site and in geographical location, 1t would be hard

to improve upon Princstm,

Pgsmbridze also has points to consider, as an intellectual
center of first order, not tco large for a reasoncble
quiet in living.

"However I come back finally to Princeton as the possible
future location of the highest centers of learning and resemrch,
near to New York, The Princeton mathemctical group will
cooperate strongly with yours. That is slso an important item.

"I am looking forward with much interest to seeing
Professor Mitreny in a few days.

"With kindest pemembrances,

Sincerely yours,
/8/ George D. Birkhoff

A e
L ba R
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7/ MATHEMATICS Academic Activities
WEYL, HERMANN Biographical
PLEXNER, A,

Correspondence official I, A, S, file.

A, 10/18/56 £
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AMTHEMATIOS (ALGEBRA) Academie Activities
WEDDEBURN Biographical

Veblen to Flexner,

Weddeburn and Dickson best algebraists in U, 8. and then
Albert.

1ve;1
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PRINCETON UNIVERSITY Relations WOAI
~MATHEMA 7108 Academic Activities
EISENHART Blegraphical
VEBLEN, O,
FLEXNER, A,

See Flexner to Eisenhart, November 12 and ¥isenhart to
Flemer regarding asking Frinceton mathematicians to I, A . 8.
Flexney of fers to hold back on Primseton faculty. F[isenhart
says that would prejudiece Princeton in recruiting in future.

fie is taking matter up with Curriculum Committee--Board of
Trus tese~-Princoton,

I1I-17
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193336

,J&mnxuar:cs Academie Activities
COURANT Biogrs hical
FLEXNER, A.

Corres ondence showing close friendship between the
mathematicians and Flexner. See Courant's note on Nazis an
Naturwisschenschaft Spring and Berliner--95/12/35, q/17/35. 12/12/35.
Flexner helped Courant with Fosdick and Weaver in N¥H

work 12/1../36,

A, 10/18/56, Institute file on Courant
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1933 iy

GENERAL falations WOAY

PRINCETCN URIVERSITY

VHMATRENATICS Acudemic Activities
Minutes, ps T

Hioutes, pe &1

TRUSCLVED, That the Institute for Advanced Study apprepriste Twe thensand
Sellars ( )-ﬂxrmamm“nwdm
of the of Mathematios %o be issuved under the joint editorship of the School of

L
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PONTRJADIN, L. S, Mography
Acadenio Agtivitiee

Lefachets, 5. to Pontrjegin (Mesaow)
"Dear Lev Semenlichy

"1 take great plsasure in informing you that the Institute {or Advanced Study
made & grant of J1000 to you for the

E
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