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Chern, S-S

October 6, 1961

Professor S. S. Chem
Department of Mathematics
University of California
Berkeley, California 94720

Dear Professor Cherns

This is to confirm that we have reserved a
room for you at Marquand House, 150 Stockton Street,
Princeton. It is the Institute's guest house. And
eince there is a housekeeper there, Mrs. Moriarty,
it would be helpful to her if you can let her or me
know the approximate time of your arrival on October 16.
She will expect you to stay through the night of the 18th.
Breakfast will be provided each morning.

I have cancelled the Nassau Inn reservation which
I told you about in my previous letter.

Sincevely yours,

School Administrative Officer
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SHORT-TERM HOUSING REQUEST FORM

DATE: _ gSeptember 1, 1981

TO: MARY WISNOVSKY
FROM: SCHOOL OF MATHEMATICS

NAME OF VISITOR: Professor S. S. Chern
ADDRESS : Department of Mathematics, University of California :
i | ( ‘
Berkeley, CA 9L720 q|l &l
e d
INVITED BY: Professor Borel S——— N
IR A \6-4
DATES OF VISIT: October 16-19, 1981 &
S
VA 0
f a |/{ q : ')
ACCOUNT TO BE CHARGED: Professor Chern q ; Q“ ‘5\
f_{ ~ \
arrival date and time if known:  Qctober 16. 1981 oM U\t'
\ U\

departure date: _ Qctober 19, 1981

number of persons: 1

APARTMENT ASSIGNED: MARQUAND HOUSE @ $25 per night

Rates: $20 per day; $5 for each additional person

CHECK OUT TIME: BEFORE NOON

INSTRUCTIONS FOR PICKING UP KEYS: All apartments will be locked.

Keys may be obtained from the switchboard area in Fuld Hall. If visitors
arrive before or after normal working hours (9-5) and there is no security
person at the switchboard, the visitor should dial 9-452-3134 using the
telephone located next to the staircase in the front lobby of Fuld Hall.
The security officer will notify the Institute guard who will then come to
Fuld Hall and give the key to the visitor and give him directions to his
apartment,

RETURNING KEYS: When the visitor departs he/she must put the key in the
envelope and return it to Charles Greb at 96 Einstein Drive or .if Mr, Greb is
not there, they can slide the key under the office door at 96 Einstein Drive.

cc: School, Sabina, Glenda Clilee ,Housing Office

Mrs A,




SCHOOL OF

MATHEMATICS
LAS
Memo to Professor Borel
Memo from CDU
Date: 9/ 1/ 81

We have a reservation for Professor
Chern for October 16, 17, 18 nights
at Marquand as well as the Nassau Inn.
If all looks well with the Marquand
arrangement sometime early in October

I will cancel the Inn. Am I to let him

D R Y



From The Shelby White and Leon Levy Archives Center, Institute for Advanced Study, Princeton, NJ, USA

Records of the School of Mathematics : Members, Visitors, Assistants : Box 5 : Chern, S.S.

September L, 1961

Professor S. S. Chern
Department of Mathematics
University of Califormia
Berkeley, California 94720

Dear Professor Cherns

I have been asked to let you know that we have made reserva-
tions for you at the Institute and at the Nassau Inn for the nights
of October 16, 17, and 18. The Nassau Inn reservation is a backup
in case the Institute guest house is not yet in operation. This is
considered unlikely, but we felt it safer to make both.

The rate at Marquand House (at the Institute) is $25 per night
and this includes breakfast. At the Nassau Inn a single rate rune
from $57 through $64 and $67. They could not tell me which rate is
for yours because they will not know which room is to be assigned
until your check=in time.

Looking forward to seeing you then,

Sincerely yours,

School Administrative Officer



From The Shelby White and Leon Levy Archives Center, Institute for Advanced Study, Princeton, NJ, USA

Records of the School of Mathematics : Members, Visitors, Assistants : Box 5 : Chern, S.S.

INSTITUTE FOR ADVANCED STUDY
PRINCETON, NEW JERSEY

REQUISITION FOR PAYMENT
Date. March 4, 1968

Pay o (R S....a....chem......................................_......................................................................................................................................‘......,.....

Address ... g et S T R AL ) NN N, o S S SR O
APProvet Dy (BIIAEIIE)] ..o orivserr i Rttt essresis onsersaremmsssontonemiasmssm st et adhsemmesmasmapmemmsssoesesssmmmarmsnseie: JNNOIORE 5 T o0 . - o8

To be charged to ........ B I e e B

In payment of (Itemize)

Honorarium.

Check NO. oo srnassnneas BatcH: TN, oo Ak e o oM e 10E S o LI

Extensions Chkd ..., Biiterel Bifee ool ol cn ol L.l vk
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February 26, 1968

To: Professors Beurling, Borel, Harish-Chandra, Hormander,
Montgonery, Selberg, Whitney
Dear Colleagues:
Professor S. S. Chern will be visiting here on Wednesday
and Thursday, March thirteenth and fourteenth. I have invited
him to give a lecture on one of these days. I propose that we

give him an honorarium of $15 0.

Sincerely yours,

AW:MMM A. Weil

Approve Disapprove
Beurling
Borel
Harish-Chandra
Hdrmander
Montgomery

Selberg

NN

Whitney

Please return this vote to Miss Underwood.
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UNIVERSITY OF CALIFORNIA, BERKELEY

SANTA BARBARA - SANTA CRUZ

DEPARTMENT OF MATHEMATICS BERKELEY, CALIFORNIA 94720

February 21, 1968
Dear André:

I believe when 1 last wrote you, you were about
to go to Bembay. The 4griskis said Eveline went to Paris
because of the illness of lMme Gillet, I hope everything
went well,

The purpose of this letter is to tell you that
I expect to be in Princeton March 13,1li, Last fall you
asked me to speak about my results with Nirenberg and 1
could not find the time, If you still wish and Nirenberg
has not talked agbout it in Princeton, I will be glad to
speak about it on one of these two days. My title:An
intrinsic seminorm in the homology groups of a complex
manifold, Needless to say, I will not mind if this cannot
be arranged.,

I wonder whether you could make a reservation
for me at the Nassau Inn for the nights of March 13,1k,

We got the card sbout Sylviel's marriage, Our
best wishes, Seeing you soon,

ot _
S5 Th. Mandh J4
B}n. -
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(= ‘ﬂxj 5. S, Cliasnan,
THE INSTITUTE FOR ADVANCED STUDY, Princeton, New Jersey > @ @ @ W
Office of the Director

ée: Mr, Morgan
Mre., Barnett 2
Miss Underwood v~

5 Cetcber 1964

mﬂ&wwmmmmmmh:m, 1965, but we
cannot be certain of having housing svailable for you for that month,
We shall, efsmu,domm This supersedes my letier to you
of Bovember

¥e all lock forward with pleasure to having you with us again
for a visit,

Singerely yours,
Robert Oppenheimer

m- s. s.m
The Institute for Advanced Stuly
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September 29, 1964

Verna:

Profegsor Chern now has straightened out his finances among the
various sources of income for this term. Instead of the $13,000 that
we have reserved for him, his grant from us will be $9,500., Will you
be sending hﬁm a revised invitation?

Thank you,
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THE iINSTITUTE FOR ADVANCED STUDY, Princeton, New Jersey @ @ P W
Office of the Director

26 March 196k

Dear Dr, Chern:
I am plessed to inform you that we are resgerving the sum
of $13,000 for your stay at the Institute next year.
wnimgmaum,
Sincerely,

Robert Opoenheimer

Br, 8. 8, Chern
Department of Mathematies
University of California

prdeliboania
we. DO
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UNIVERSITY OF CALIFORNIA

Department of Mathematics
Berkeley 4, California

March 17, 1964
Dear André:

I just filled in the application forms for housing
in the project and it occurs to me that I should perhaps
write you about the financial aspect, in order to avoid
misunderstanding. Oppenheimer mentioned a grant-in-aid
and Borel assured me that the Institute could pay my
half-year salary plus the pension, if necessary.

My half-year salary is $12,150. T
8.25 per cent of it, is $1,002, so the totaf is $13,152. I
think it is very likely that I can get $4, 000 from my NSF
contract, but it will be some time before |l can be really

sure about this. Z____ l\
N

pension, being

You and several frien ssed the wish for me
to stay as long as I can. A e@ ssions with the family,
it now looks that I will only st i}l};.he end of the first
d2

N
and l;erw;ohlfach in June and I

s in Paris in the beginning
at’that time?

term, leaving a little b

am planning to spend a\few
of June. Will



March 24, 1964

Peggy

Professor Selberg asked me to let you
that $13, 000 can be reserved for Professor

Chern's stay here next year.

Verna,
know

VSN ‘PN ‘U0}oduld ‘ApniS paoueApy 1oy 81niisu| “I8jua) SaAIYOIY AAST UOST pue sHUM Agjays 8yl wol
"S'S ‘WY : G XOg : SJUB]SISSY ‘SIOJSIA ‘SIOqUIB| : SOBWBUIRI JO [00UDS BUj} JO SPI0dDY
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THE iNSTITUTE FOR ADVANCED STUDY, Princeton, New Jersey @ @ I]D w
Office of the Director

cc Mr, Morgan
Mrs, Barnett
vAiiss Underwood

& Yovember 1563

3 -t S}
,/,_,&'_'.r{, “'i{- ,(': 5’ ’?}

Dear Ir., Chern:

On the recommendation of the Faculty in the School of Mathematics,
I am pleased formally to offer you a membership in the Institute for
Advanced Study for the first term of the acadesic year 196L-1965. We
will make available tc you a supplementary grant-in-aid to make up the
difference between the amount of support you receive from the Hatienal
Science Foundation and your half-year salary. We would be very pleased
to have you stay on in Jamwary, 1965, tut we cannot be certain of having
housing available for you for that month., We shall, of course, do our
best.

We all look forward with pleasure to having you with us again for
2 visit.

Jdincerely yours,

Robert Oppenheirmer

Dr. 5. 3. Chern
Department of Mathematics
University of California
Berkeley L, California

NOTE TO MR. MORCGAN: Please reserve $13,000,



6, It was agre=d to offer S, S. Chern membership for the first term of

=——tit academic year 1964-~65 and to let him know that we will supply the part of his
half-year salsry that he ca2nnot get from the National Science Foundation, A ~—
reservation of $13,000 was mzde for this purpose., He should be told that housing

cammot be gu=aranteed for the part of January 1965 that he wishes to remain here,
[The Director will write,]
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September 16, 1963

Mr., Jay Wilson fi
Princeton University Press J
William Street
Princeton, N. J.

Dear Mr. Wilson:

Enclosed is the revision of Professor Chern's paper
about which 1 talked with you today. Thank you for
making the necessary arrangements to have it entered

in the paper which iz to appear in the Morse Volume.

Very truly yours,

Secretary $
School of Mathematics

CC: Professor Chern

Enclosure

Professor Chern: Thank you very much for the copy of the
letter of recommendation for Resnikoff, '
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UNIVERSITY OF CALIFORNIA

DEPARTMENT OF MATHEMATICS
BERKELEY 4, CALIFORNIA

September 11, 1963

'

lIliss Caroline D, Underwood
Institute for Advanced Study
Princeton, N.J.

Dear liiss Underwood:

Thank you for your note of Septerber 6, I have kept

a cony of ny letter to Professor Selberg on Dr.Resnikoff, which
I enclose herewithe I hope you will find it readable,

I would like to take this opportunity in asking you
to do me a favor, 1 wish to make a slight change of my paper

whirgh is due to appear in the Ilorse Jubilee Volume, As Professor
Cairns is not at the Institute this year, I do not lmow to vhom
this revision should be sent, I am enclosing it herewith and I

L E A

will be grateful if you could forward it to the appropriate

o

person in charge so as to reach the printer with the least delay.
With best regards and thanks,

Sincerely yours,

Znclosures:
Copy of letter to Professor Ae. Selberg
Revision of Chernts manuscripte.
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10/8/64
Professor Weil:
With all of the discussion about our not duplicating with NSF funds the NSF
funds a member receives from his home institution I just checked on Professor

Chern's. It has been recommended that he be paid his grant from the new,
as yet not received, NSF grant in Analysis and Algebra. This should probably

be changed??? To IAS grants???
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September 2, 1955
Mr,. Minot C. Morganm, Jr.
Institute for Advanced Study
Dear Mr. Morgan:
I am sending in the Final Report on the National
Seience Foundation contract \;.»f Professor S. S. Chern
(NSF-G778) today.

Sincerely yours,

Secretary
School of Mathematics
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September 2, 1955

Mathematical Sciences Division
National Science Foundation
washimton 25, D. c.
Gentlemens

I am enclosing herewith the Final Raport‘on the
Research Grant NSF-G778 held by Professor S. S. Chern
during the academic year 195L=55.

Sincerely yours,

Secretary
School of Mathematics

Enclosure

R -

e -
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FINAL REPORT OF RESEARCH WORK ON
NATIONAL SCIENCE FOUNDATION
RESEARCH GRANT NSF-GT78

by
Shiing-shen Chern

My work during the year 195L-55 was concerned with the following three
topics:

1) Characteristic classes of differentiable and complex manifolds. It
is shown that the characteristic classes of a complex manifold are defined up
to a more strict equivalence relation than cohomology. Also some applications
are found, in particular, to the problem of differentiable imbedding of mani-
folds.

2) Infinite contimuous pseudo-groups. Further work is done on the
foundation of the theory. More complete results are achieved in the case
which generalizes Kahler geometry.

3) Theory of surfaces in Euclidean space. A simple proof is found of
the Hopf-Hartman-Wintner theorem on closed special W-surfaces. Work has also
been done on the extension of inequalities of the Brunn-Minkowski type to
arbitrary closed surfaces.

The following peapers are under publication or preparation:

1. An elementary proof of the existence of isothermal parameters on a

surface, to appear in Proceedings of the American Mathematical Society.
2. On special Wesurfaces, to appear in Proceedings of the A.M.S.

3. On curvature and characteristic classes of a Riemann manifold, to
appear in Abh. of Hamburg University.
L, Infinite contimuous pseudo=-groups, under preparation.

5. On closed surfaces in Euclidean space, under preparation.
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THE UNIVERSITY OF CHICAGO
CHICAGO 37+ ILLINOIS

DEPARTMENT OF MATHEMATICS

August 15, 1955
liiss C, Underwood
Instifute for Advanced Study
Princeton,N.J.

Dear Iliss Underwood:

Thanks for your letter of August 10, I must apologize
in not having sent you my final report as promptly as I should,

I am enclosing now a copy of this report,and I
wonder whether it is suitable for the purpose,

With besk thanks and greetings,

Sincerely yours

OB e
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Report by Shiingeshen Chern

liy work during the year 195L-55 is concerned with the
following three topies:

1) Characteristic classes of differentiable and complex
manifoldse It is shovm that the characteristic classes of a
complex manifold are defined up to a more strict equivalence
relation than cohomologye. Also some applications are found,in
particular, to the problem of differentisble imbedding of
manifoldse

2) Infinite continuous pseudo=-groups, IMurther work is
done on the foundation of the theory, liore complete results
are achieved.ég the case which generalizes EKahler geometry,

3) Tpeory of surfaces in Euclidean space, A simple
proof is found of the Hopf=Hartman-Wintner theorem on closed
special W-surfaces, Viork has also been done on the extension
of inequalities of the Brunn-lMinkowski type to arbitrary closed
surracese

The following papers are under publication or preparation:

1, An elementary proof of the existence of isothermal
parameters on a surface, to appear in Proc, of Amer,liatheSocs

2e On special Wesurfaces, to appear in Proc,AliS.

3¢ On curvature and characteristic classes of a Riemamn
manifold, to appear in Abh,of Hamburg University.

i, Infinite continuous pseudo-groups, under preparation,

e On closed surfaces in Euclidean space, under preparations
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, August 10, 1955

Professor S. 5. Chern

Eckhart Hall : : ;
University of Chicago . 3
Chicago 37, Illinois

Dear Professor Cherns .

On- behalf of Professor Monigomery and the rest of
the Faculty of the School of Mathematics I should like
to acknowledge receipt of, and thank you for the letter
you have written in support of the application of Dr. W.
Klingenberg.

I bave been wondering whether you have yet written
the final report on your work at the Institute for the
end of your coniract with the National Science Foundation.
Mr, Morgan will wish to know when this is done so he can
close the books in the financial work on your contract.,

Thank you for the above information,

_ Sincerely yours,

Secretary
Sehool of Mathematics

o
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PROPOSAL FOR NATIONAL SCIENCE FOUNDATION CONTRACT 16 [sd
This proposal is submitted by the Institute for Advanced Study, Princeion, New
Jersey, on behalf of Professor Shiing-shen Chern for the academic year 195L4=1955.

Summary of mathematical work by 5. S. Chern: I got my B.S. degree from Nankai

University, Tientein, China, in 1930. In the next four years I started some work,
of a rather modest nature (1, 2, 3)*, on differential geometry. Since then differen-
tial geometry has been the field of my major interest, although some of my later
works can be said to belong to it only in a broad sense. In 1934 I was given a
Fellowship by the Chinese Government and I went to the University of Hamburg,
Germany, to work with Professor W. Blaschke. I received my D.Sc. degree in 1936
with a thesis on the geometry of webs (L, 5). The next year I was working with the
great French mathematician Elie Cartan in Paris. It was a most profitable sejour
during which my general outlook of mathematics was greatly widened. I returned to
China in 1937 to teach at the National Tsing Hua University., In the years 1937-L3
I worked on integral geometry, projective connections, geometry of paths, etc. (9 =
25). My main interest was to attach a connection to a geometric being, although the
problem at that time was studied only in its various special cases.

A turning point in my mathematical career came when I was granted a stipend by
the Institute for Advanced Study in 1943. I stayed in Princeton from 1943 to 1946
and had the benefit of contact with various mathematicians, During this period I
was able to combine my training in classical mathematics with the more modern develop-
ments. In particular, I saw the role that the theory of fiber bundles was to play in
differential geometry and established it in a conclusive way (27, 28, 32, 34, 35). Wy
works in these three or four years are perhaps among the best ﬁ';a.t I have done.

After I joined the University of Chicago in 1949, I have been interested in the
homology theory of fiber bundles (LS, L9, 5L). In particular, I was able to lay a

satisfactory fundation of the theory of characteristic classes on an algebraic variety.

" Mbers refer to the papers in the Bibliography,
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T
Ly latest interest is in complex manifolds and infinite continuous pseudo=-groups,
which seem to form a natural a far-reaching generalization of complex manifolds (55).

Plans for Research: It is proposed to make a study of the different aspects of

infinite continuous pseudo-groups with emphasis to the particular cases of complex
and symplectic manifolds. The subject can be said to have originated from the
Norwegian mathematician Sophus Lie in the last part of the 19th century, as a

natural extension of his work on transformation groups. In the beginning of this
century Elie Cartan devoted several extensive papers on the subject. Vhile the theory
of Lie groups has deservingly received considerable attention in the mathematical
researches of the last two decades, the theory of infinite continuous pseudo=-groups,
vihich can be considered as its generalization, remains unnoticed. Recently, another
of its particular cases, the theory of complex manifolds, has become the object of
extengive researches.

Perhaps two of the main reasons that the subject has not received sufficient
attention are the unsatisfactory status of its foundations and a lack of pyoblems due
to the fact that most of the outstanding local problems were solved by Cartan. This
situation has now changed. For, in the first place, the development of notions in
modern mathematics has permitted an entirely satisfactory understanding of most of
the results in existence, as shown in a forthcoming paper of mine in the “Colloque de
géométrie différentielle, Paris". In the second place, t;his clarification of the
foundations opens the way to the study of various global problems, which have so far
hardly been touched. Among such problems is the question whether a manifold has a
structure corresponding to a given pseudo-group. This contains as particular cases
the questions whether an even-dimensional manifold can be given a complex structure
or can be a symplectic manifold in the sense of Ehresmann. Recent achievements in
fiber bundles have scored great progress on the question of existence or non=existence
of tensor fields satisfying algebraic conditions, such as that of continuous linearly

independent vector fields. In our problems the tensor field will be subjected not
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only to algebraic conditions, but also to conditions in the form of partial differen-
tial equations, In a sense these should be more interesting and deeper problems in
differential geometry.

Miore specifically, the plan of research will consist of two parts:
1) Further clarification of the work of Cartan, This will perhaps involve more work
than it seems. In the first place, it has been found necessary to supply details of
Cartan's proofs of his statements and to replace, when possible, his proofs based on
computation by more conceptual ones. In the second place, Cartan dealt exclusively
with the complex analytic case while our interest will be in the real case and
possibly only under differentiability assumptions. Considering the fact that the
Cauchy=lowalewski theorem is not true without analyticity assumptions, a critical
study of Cartan's work from this viewpoint seems to be of interest and is by no means
trivial.
2) Study of some global problems. Two of the most urgent questions are: a) Does the
six-dimensional sphere have a complex structure? b) Does the complex projective plane
have more than one complex structure? In the case that the answers to these questinr.
are negative, it is my opinion that progress should be achieved by analytic rather
than geometrical methods. A more elaborate study of the corresponding differential
systems than hitherto undertaken is in order. Similar questions, of different degrees

of difficulty and generality, can be proposed and studied.

List of mathematical papers by Shiing-shen Chern:

1, Pairs of plane curves with points in one-to-one correspondence, Sci. Repts. Tsing
Hua Univ. 1 .(1932) 1L45-153

2. Triads of rectilinear congruences with generators in correspondence, Tohoku kath,
J. Lo (1935) 179-188

3. Associate quadratic complexes of a rectilinear congruence, Tohoku lath. J. LO
(1935) 293-316

L. Abz#hlungen filr Gewebe, Abh. math. Sem. Hamburg 11 (1935) 163-170

5. Eine Invariantentheorie der Dreigewebe aus n~-dimensionalen Lannigfaltigkeiten in
2n-dimensionalen Riumen, Abh. math. Sem. Hamburg 11 (1936) 333-358

6. Sur la géométrie d'une equation différentielle du troisidme ordre, C. R. Acad. Sci.
Paris 204 (1937) 1227-1229 !

7. Sur la possibilité de plonger un espace & connexion projective donne dans un espace
projectif, Bull, Sci, Math. 61 (1937) 234-2L3
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8. On projective normal coordinates, Ann. of kath. 39 (1938) 165-171
9. On two affine connections, J. Univ. Yunnan 1 (1938) 1-18

10. Sur la géom€trie d'un systéme d'équations différentielles du second ordre, Bull.
Sci. Math., 63 (1939) 206-212

11. The geometry of higher path-spaces, J. Chin. Math. Soc. 2 (19L0) 2L47-276

12, Sur %;s énvariants intégraux en géometrie, Sci. Repts. Tsing Hua Univ. L (19L0)

-5

13. The geometry of a differential equation y''!' = F(x, y, y', ¥''), Sci. Repts.
Tsing Hua Univ. L (1940) 97-111

1. Sur uge gggéralisation d'une formule de Crofton, C. 1. acad. Sci. Paris 210 (19L0)
157=1

15. (With Chih-ta Yen) Formula principale cinematica dello spazio ad n dimensioni,
Boll. Un. kat. Ital. 2 (1940) L3L-L37

16. Generalization of a formula of Crofton, “uhan Univ. J. Sci. 7 (19L0) 1-16

17. On integral peometry in Llein spaces, snn. of liath. L3 (1942) 178-179

18. (Vith Hsien-chung Wang) Differential geometry in symplectic space, Sci. Repts.
Tsing Hua Univ. L (1947) LS3-L77 Y

19. Sur une classe remarquable de variétés dans l'espace projectif a n dimensions,
Sci. Repts. Tsing Fua Univ. L (19L7) 328-336

20. Sur les invariants de contact en géométrie projective différentielle, icta Pontif.
Acad. Sei. 5 (1941) 123-1LO

21. On the invariants of contact of curves in a projective space of n dimensions and
their geometrical interpretation, Acad, Sinica Sci. lecord 1 (1942) 11-15

22, The geometry of isotropic surfaces, Ann, of dath. L3 (1942) 545-559

23. On a Teyl geometry defined from an (n-l)-parameter family of hypersurfaces in a
space of n dimensions, Acad. Sinica Sci. Record 1 (1942) 7-10

2. On the Euclidean connections in a Finsler space, Proc. Nat. icad, Sci. USA, 29
(1943) 33-37

25. & generalization of the projective geometry of linear spaces, Proc. Nat. Acad.
Sci. USi, 29 (1943) 38-43

26, Laplace transforms of a class of higher dimensional varieties in a projective
space of n dimensions, Proc. Nat. Acad, Sci. USA, 30 (19Lk) 95-97

27. A simple intrinsic proof of the Gauss-Bonnet formula for closed Riemannian
manifolds, Ann. of liath. 5L (19hL) 7L7-752

28, Integral formulas for the characteristic classes of sphere bundles, Proc. Nat.
acad, Sci. USA, 30 (19LL) 269-273

?2. On a theorem of algebra and its geometrical application, J. Indian lath., Soc. 8
(19Lk) 29-36

30. On Grassmann and differential rings and their relations to the theory of multiple
integrals, Sankhya 7 (1945) 2-8

31. Some new characterizations of the Euclidean sphere, Duke Math. J, 12 (1945) 279-290

32. On the curvatura integra in a Riemannian manifold, inn. of Math. L6 (19L45) 67L-68L

33. On Riemannian manifolds of four dimensions, Bull. amer. M:th. Soc. 51 (1945) 964-
971

3L4. Some new viewpoints in the differential geometry in the large, Bull. amer. Math,

35. Characteristic classes of Hermitian manifolds, ann. of kath. L7 (19L46) 85-121

26, On the characteristic classes of Riemannian manifolds, Proc. Nat. Acad. Sci. USA,
33 (19L7) 78-82 :

37, lNote on affinely connected manifolds, Bull. Amer. iath. Soc. 53 (1947) 820-823;
correction, ibid 5l (1948) 985-986

36. On the(chirﬁctegistic ring of a differentiable manifold, Acad. Sinica Sci. Record
2 (1947) 1~

39. On the multiplication in the characteristic ring of a sphere bundle, Ann. of Lath.
L9 (19L8) 362-372
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L4LO. Note on projective differential line geometry, aAcad. Sinica Sci. Hecord 2 (1948)
137-139 ‘

L1. (vith Yuh-lin Jou) On the orientability of differentiable manifolds, Sci. Aepts.
Tsing Hua Univ. 5 (1948) 13-17

42. ("ith Ye-fon Sun) The imbedding theorem for fibre bundles, Trans. Amer, lLiath.
Soc. 67 (1949) 286-303

k3. ( ith Sze-tsen Hu) Parallelisability of principal fibre bundles, Trans. Amer.
liath. Soc. 67 (19L49) 30L4-309

Lli. Local equivalence and Luclidean connections in Finslerian spaces, Sci. Repts.
Tsing Hua Univ. 5 (1948) 95-121

LS. (Vith E. H. Spanier) The homology structure of fiber bundles, Proc. Nat. acad.
Sci. USA, 36 (1950) 248-255

L6. Differential geometry of fiber bundles, Froc. Int. Congr. Hath. II (1950) 397-Ll1l

L7. Topics in differential geometry, mimeographed notes, Princeton 1951.

L4L8. On the kinematic formula in the Fuclidean space of n dimensions, Amer. J. Math. Tk
(1952) 227-236

L9. (" ith E. H. Spanier) A theorem on closed orientable surfaces in four-dimensional
space, Comm. Liath. Helv. 25 (1951) 205-209

50. Some formulas in the theory of surfaces, to appear in Boll. Soc. liat. liexicana

51. (With C. Chevalley) Elie Cartan and his mathematical work, Bull. Amer. kath,
Soc. 58 (1952) 217-250

52. Some relations between Riemannian and Hermitian geometries, to appear in Duke iath. J.

53. (With N. H. Kuiper ) Some theorems on the isometric imbedding of compact Riemannian
manifolds in Fuclidean space, Ann, of lath. 56 (1952) L22-430

SLh. On the characteristic classes of complex sphere burdles and algebraic varieties,
Amer. J. kath. 75 (1953) 565-597

SS. Inflnlte continuous pseudo-groups, to appear in Colloque Geom. Diff. Paris

56. la geométrie des sous-variétés d'un espace euclidien 3 plusieurs dimensions, to
appear in 1l'Ens. ldath.

Financial Statement:

Salary for Professor Chern (full time) ; 330C0
Overhead (at 15 percent) L50
Total $3L50

FACULTY SPONSOR:

Deane liontgomery, Professor of lathematics

APPROVED FOR
THE INSTITUTE FOR ADVANCED STUDY:

DATED Nev. 17 1983
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THE INSTITUTE FOR ADVANCED STUDY Copy to Mr. Morgan
PRINCETON, NEW JERSEY Mrs. Barnett

,,run Underwood

OFFICE OF THE DIRECTOR

11 May 1954

Dear Professor Chernt

On the recommenciation of the Faculty of the
School of Mathematics, I am pleased formally to offer
you a membership in the Institute for Advanced Study
mwm:urlﬁh-ss.mmmiodof
Research Foundation and Guggenheim
nts. We can make available to you a
of §500 to supplement your NRF and Guggen-
ng your expenses during your
Since your NRF grant includes
% in salary, there is a possibility

alth w Sor & vinlhs

Professor Shiing-Shen Chern
Department of Mathematics
University of Chicago
Chicage, Illinois
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Copy to: Miss Underwood
0 NATIONAL SCIENCE FOUNDATTON v

Y Washington 25, D.C.

April 1, 1954

Dr. Rebert Oppenheimer, Director
The Institute for Advanced Study
Princeton, New Jersey Research Grant NSF-G778

Dear Dr. Oppenheimer:

I am pleased to inform you that the sum of §$3,450 is hereby
granted by the National Science Foundation to The Institute for Advanced
Study, for the support of research entitled "Pseudo-Groups with Emphasis
on Complex and Symplectic Manifolds," under the direction of Shing-Shen
Chern, Department of Mathematics, for a period of approximately one year.
This grant will be paid on or about April 15, 1954, in full.

It is a condition of this grant that it may be revoked in whole
or in part by the Foundation after consultation with the principal investi-
gator and the grantee, except that a revocation shall not affect any
commitment which, in the judgment of the Foundation and the grantee, had
become firm prior to theeffective date of the revocation; and that funds
not committed by the grantee prior to the conclusion of the work conteme
plated under this grant shall be returned to the Foundation.

It is a further condition of this grant that disposition of
domestic patent and other rights in any inventions or discoveries made
or conceived during the research shall be the responsibility of the grantee;
that disposition of foreign patent and other rights to any such invention
or discovery shall be determined by the United States Govermment; that the
grantee shall give the Foundation reasonable notice of application by the
grantee or other person or institution for a foreign or domestic patent on
any such invention or discovery; and that upon issue of a domestic patent
on any such invention or discovery, the patentee shall grant the Government
an irrevocable, royalty-free, nonexclusive license for use of such invention
or discovery for governmental purposes.

The Foundation desires that this grant be administered in general
accordance with the Foundation's policies for research grants as stated in
nGrants for Scientific Research," December 1951, and in conformity with the
other understandings reached between the Foundation and the grantee relating
to this grant.

Please acknowledge receipt at your earliest convenience,
Sincerely yours,

Signed/Alan T, Waterman
Alan T, Waterman
Director
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THE UNIVERSITY OF CHICAGO
CHICAGO 37 - ILLINOIS

DEPARTMENT OF MATHEMATICS

April 21, 195k
Dear Deane:

I have been informed by the CGuggenheim Foundation
that I am awarded a Fellowship for 195)1-55, with a grant of
$35000,00, Some time ago Professor lMorse wrote me that my applica=-
tion for a grant of )3,000,00 from the National Science Founda-
tion will most likely come through, I wonder whether the Institute
has now received official information to that effect,

The ggenheim grant is $1,000 short of the expectation
on which the University Administration has based the financial
estimate for my leave of absence, liy annual salary for 195.-55
will be $12,000, Our original estimate to make up this sum is:
#lLy000 (Guggenheim) + $3,000 (WSF) + $5,000(Chicago)e. Besides
this the University was planning to pay an extra 3250 for contri-
bution to my annuity fund (The University share should be {500
or 5% of my salary whichever is lower) and a grant to cover part
of my expenses to move my family to Princeton and back. Under
the present circumstances the University share of my salary has
to be revised upwards, After a talk with lMacLane we agreed %o
find out from you whether it would be possible to get a grant,
from the fund reserved for me, of {500 say, of which $200 will
be for annuity contribution and $300 for part of my travelling
expenses, It is likely that the University will then be able
to pay half of my salary, with the other half made up by grants
from the NSF and Guggenheim,

With best regards,

Cordially yours

Clor



Ct1 5~

THE INSTITUTE FOR ADVANCED STUDY

PRINCETON, NEW JERSEY

23, 195)

Do you approve?

DMsipM
Encs.
K. GBdel

VSN ‘TN ‘uojeoulld ‘ApnjS peouBApY o) 8ni)su| ‘Jajua)) SaAIYoly AAeT uoe pue sjiiyp Agleys syl wol
"S'S ‘UIBYD : G XOg : SJUBJSISSY ‘SIOJISIA ‘SIOqUIS : SOBWSYIB JO [00YOS 8] JO SPIooay

M. Horse

-
W
e

A. Selberg

Please return this letter and its encloswres to Miss Underwood.

J. von Heumamn

He Hld.m

R. Oppenheimer

oAk
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THE INSTITUTE FOR ADVANCED STUDY

PRINCETON, NEW JERSEY

23, 195k
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THE UNIVERSITY OF CHICAGO
CHICAGO 37 - ILLINOIS

DEPARTMENT OF MATHEMATICS

larch 11, 1954

Professor II, liorse
Institute for Advanced Study
Princeton, N.J.

Dear Professor liorse:

Thank you for your letter of llarch 6 and for the
information that my application for a grant of $3000 from
the National Science Foundation will probably come through
in two weeks, According to a preliminary discussion of my
plans with the University Administration, we are counting
on a sum of $T7000 from outside to make up my next year's
salarye As I have applied for a Guggenheim fellowship, I
am not certain whether I would need further financial
assistance from the Institute, until the awards of tThe
Guggenheim Fellowship are announced,

I have applied to lirs, Barnett for housing,
With best thanks and regards,

Cordially yours

2 B Cha



Copy: Mrs. Barnett

SR o U L L R

March 6, 195k

Chern
University of Chicago

o
B

Professor S,
Tekhart Hall
Chicago 37, Illinois
can
that
v 3
First,
your
s
Secord,
or you,
is
anything, it is desirable

VSN ‘N ‘U0jaoulld ‘ApniS pasueApy Joj S1NnjIsu| ‘18JUSD SAAIYOLY AAST UOST puk SIUAA AQJays 8y wiold
"S'S ‘WIBYD : G XO : SJUBJSISSY ‘SIONSIA ‘SISQUIS|N : SOBWSYIBIN JO [00YOS 8U) JO SPI0dsy
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THE INSTITUTE FOR ADVANCED STUDY
PRINCETON, NEW JERSEY

OFFICE OF THE DIRECTOR

9 December 1953

Dear Miss Clouds d

In Dr. Oppenheimer's absence, I‘
acknowledge your letter of November
to Professor Shiing-shen Chern's udy of Dif-
ferent Aspects of Pseudo-Group
Cases of Complex and Sympleot

This, or a si
mitted to any other ageney
so.

s has not been sub-
it our intention to do

Sincerely yours,

Rosanna W. Jaffin
Secretary to the Director

Miss Frances W, Cloud

Administrative Assistant, Division
of Mathematical, Physical & Fngineering
Sciences

National Science Foundation

Washington 25, D. C.

CC: Miss Underwood
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November 18, 1953

Professor S. S. Chern
Eckhart Hall
University of Chicago
Chicago 37, Illinois

Dear Chern:

We have sent in your application to the National
Seience Foundation., I imagine there is a very good chance
that you will get both the Guggenheim and a grant from the
National Science Foundation, and that it is desirable to
continue both these applications., However, in order to
help you to make definite plans, our department has voted
to reserve 84000 to pay you if you get nc other grant from
outside Chicago or to pay you a part of this if the outside
grants you receive are insufficient, I think we all under—
stand that if both of your applications are successful
that Chicago will probably be able tc make wp the difference
in your salary. BEveryons here is very plesasedthat you will
be here, I suggest that you write about housing to
Mrs. Ruth Barnett, at the above address, unless you already
have some definite plans of your own.

Sincerely yours,

DM MMM Deane Montgomery



T

Frofessor liorse

you say to the proposal made by Professor

do

What

d

naerwoo

&

del?
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THE INSTITUTE FOR ADVANCED STUDY

PRINCETON, NEW JERSEY

Professor S. S. Chern
Department of Mathematics
University of Chicago
Chicago 37, Illinois

Dear Chern,

1/ to our department. Everyone
éxt’ year. As a first practiecal step
3 Institute apply for a grant in
on. I would expect chances
If you agree I will consult
z in a proposal for you. In this case you
' application which would be two or three

I think it might be desirable
your behalf to the National 2

pages of material

bibliography.
You would also

mary 6f your past and intended work and

well known that I presume you could be brief,
what size the grant should be. With the
necessary number of copies could be prepared

Sincerely yours,

DM: js Deane Montgomery

Faculty
School of Mathematics

Do you favor having the Institute apply for such a grant for Chern if
he wishes to have it done?

From The Shelby White and Leon Levy Archives Center, Institute for Advanced Study, Princeton, NJ, USA

Approve Disapprove

Professors G8d=1 x
Morse ¥ e =S—— \“

Oppenheimer (absent) ) ~
Selberg — G, “‘!S‘""'\““d" K‘%
von Neumann / avol?
Whitney Cecopree wnH *
Please return to Miss Underwicad. W
¥ J am im fmm lf 1'\'11'1!;-.‘; him, Wio{oﬁa Hat fm#d ;{bhdn‘l%a‘ on aen T Al -d(
fvw'h'dnl 2 Tt he m-ma “/‘f'(} fm Lave 1@6"%& ol ohee
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THE UNIVERSITY OF CHICAGO
CHICAGO 37 - ILLINOIS

DEPARTMENT OF MATHEMATICS

November 1, 1953
Dear Deane:

Thanks for your letter of October 22 and your
trouble in sending me Leray's notes, which I have received,
Please find enclosed a check of 3,00 for these notes,

I appreciate very much your consideration in bringing
up the financial question concerning my plan next year, As you
know, a leave of absence for a Guggenheim Fellowship is in our
University the equivalent of a sabbatical leave, In general,
the University consents to pay the balance of my salarye I
have been given a green light to apply for the Guggenheim, but,
until I get it, no official action is expected to be taken by
the University. A grant from the Institute or from the National
Science Foundation will mean, in the event I get the Guggenheim,
a saving1§£ this Department, as the balance of my salary will
be correspondingly smaller, It will strengthen my position in
getting the leave of gbsence, for the Department would then be
able to bring in a replacement, If I do not get the Guggenheim,
such a grant would be necessary for me to apply for the leave
of absence,

It seems to me that in both cases it is to my advan=-
tage to apply for a grant, as you have suggested, Please let
me know if some official forms have to be filled,

I am at the moment ineclined to think that I should
spend both terms of 198h-55 in Princeton. Unless I write you
to the contrary, this will be my plan,

Sincerely yours

WS KOl
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A surmary of mathematical work by S.S.Chern:

I got my B.S. degree from Nankai University, Tientsin,
China, in 1930, In the next fg:r years I started some work, of
a rather modest nature (1,2,3,, on differential geometry. Since
then differential geometry has been the field of my major interest,
although some of my later works can be said to belong to it only
in a broad sense, In 193l I was given a Fellowship by the Chinese
Government and I went to the University of Hamburg, Germany, to
work with Professor W,Blaschke, I received my D,Sce decree in
1936 with a thesis on the geometry of webs (li,5)s The next year
I was working with the great French mathematician Elie Cartan in
Paris, It was a most profitable sejour during which my general
outlook of mathematics was greatly widened, I returned to Chinas
in 1937 to teach at the National Tsing Hua Universitye. In the
years 1937=l3 I worked on integral geometry, projective connections,
geomeyry of paths,etcs (9-25)e My main interest was to attach
a connection to a geometric being, although the problem at that
time was studied only in its various special casese.

A turning point in my mathematical career came when
I was granted a stipend by the Institute for Advanced Study in

{xmw
16h3, I stayed in Princeton 2; 19L3 to 19l6 and had the benefit

AFardouws
of contact with mathematicianse During this period I was able
to cormbine my training in classical mathematics with the more
nodern developments. In particular, I saw the role that the

Fal (el

theory of fiber bundles was to play in differential geometry
and esteblished it in a conclusive way{27,28,32,3l,35) Iy

Humbers refer to the papers in the Bibliography.

i3
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works in these three or four years are perhaps among the best
that I have done,

After I joined the University of Chicago in 19[}.9} I
have been interested in the homology theory of fiber bundles
(L5,19,5l)e In particular, I was able to lay a satisfactory
foundation of the theory of characteristic classes on an algebraic
variety, liy latest interest is in complex manifolds and infinite
continuous pseudo-groups, which seem to form a natural end far-

reaching ceneralization of complex manifolds{55).



From The Shelby White and Leon Levy Archives Center, Institute for Advanced Study, Princeton, NJ, USA

Records of the School of Mathematics : Members, Visitors, Assistants : Box 5 : Chern, S.S.

P
i PLANS FOR RNSEARCH
It '.la proposed to make a study of the different aspects of infinite
omt:l.nnoi:m pseudo-groups with emphasis to the particular cases of complex
and symplectic manifolds. The subject can be said to have originated
from the Norwegian mathematician Sophus Lie in the last part of the 19th
century, as a natural extension of his work on transformation groups.
In the beginning of this century Elie Cartan devoted several extensive
papers on the subject, While the theory of Lie groups has deservingly
received considerable attention in the mathematical researches of the
last two decades, the theory of infinite continuous pseudo-groups, which
can be considered as its generalization, remains unnoticed. Recently,
another of its particular cases, the theory of complex manifolds, has
become the object of extensive researches,
Perhaps two of the main reasons that the subject has not received
sufficient attention are the unsatisfactory status of its foundations
and a lack of prcblems due to the fact that most of the outstanding local
problems were solved by Cartan, This situation has now changed. For,
in the first place, the development of notions in modern mathematics
has permitted an entirely satisfactory understanding of most of the re-
sults in existence, as shown in a forthcoming paper of mine in the
"Colloque de géométrie différentielle, Paris", In the second place,
this clarification of the foundations opens the way to the study of
various global problems, which have so far hardly been touched, Among
such problems is the question whether a manifold has a structure corres-
ponding to a given pseudo=groups. This contains as particular cases the
questions whether an even=dimensional manifold can be given a complex

structure or can be a symplectic manifold in the sense of Ehresmann,
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Recent achievements in fiber bundles have scored great progress on the
question of existence or non-existence of tensor fields satisfying
algebraic conditions, such as that of continuous linearly independent
vector fields, In our problems the tensor field will be subjected not
only to algebraic conditlons, but also to conlitions in the form of
partial differential equations, In a sense these should be more interest-
ing and deeper problems in differential geometry. |

More specifically, the plan of research will consist of two parts:
1) Further clarification of the work of Cartan. This will perhaps in-~
volve more work than it seems, In the first place; it has been found
necessary to supply details of Cartan'’s proofs of his statements and to
replace, when possible, his proofs based on computation by more concep-
tual ones., In the second place, Cartan dealt exclusively with the
complex analytic case while cur interest will be in the real case and
possibly only under differentiability assumptions, Considering the
fact that the Cauchy-Kowalewski theorem is not true without analyticity
assumptions, a critical study of Cartan®s work from this viewpoint seems
to be of interest and is by ro means trivial,

2) Study of some global. problems, Two of the most urgent questions
are: a) Does the six-dimensional sphere have a complex structure? b) Does
the complex projective plane have more than one complex structure? In
the case that the answers to these questions are negative, it is my
opinion that progress should be achieved by analytic rather than gecmetri-
cal methods, A more elaborate study of the corresponding differential
systems than hitherto undertaken is in order. Similar questions, of

di fferent degrees of difficulty and generality, can be proposed and studied,
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__\I have started thinking about these quest.iona about a year ago,.
It wil\gerh:ms take several years before ‘the scope and significance
of the mbjecp become more clear, However, it is believed that _some
notable progreéé could be achievéd after a year's work. l/l,es‘(llll.ts which
will be obtained will be publ‘irshed in standard mthmg,ti‘;l journals,
As the subject has conf."act with various branches ‘M{athemtica, such
as algebraic topalogy, theory of partial differéntial equations, differ-
ential geometry, etc., it woﬁi\d._be advisable to pursue this work in a
large center where advice will b;\gva;,hble. If a Fellowship will be
awarded, it is my intention to spep\ﬁy‘lq_ major part of the at the
Institute for Advanced Study, Princeton, N. J. If possible, I alm
plan to visit Paris and Zurich for two or fhree months in order %o
discuss my problems with mathematicians in myMrﬂ field such as
H. Cartan, A, Lichnu‘owics in Paris, C. Ehrq;mann in Strassbourg, and
H. Hopf, B. hekmm in Zurich. / )

I beliew 4n the intrinsic valut’ of know edge and 1ntend to make

my dm.re of contribution in the ﬁ.eld of pure mathematics, I exnect to

devote my life in mathematical research.

Shiing-shen Chern
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THE UNIVERSITY OF CHICAGOD
CHICAGO 37 - ILLINOIS

DEPARTMENT OF MATHEMATICS

November 11,1053
Dear Deane:

Thanks for your letter of November li, I am enclosing
herewith a summary of my work and two copies each of my plan of
research and Bibliographye. The latter are the ones I submitted
to the Guggenheim and the Tormer is its abbreviated version, I
wonder whether they make up a suitable application for a grant
from the NSFe I shall appreciate any changes you care to make,

As for the size of the grant, it seems to me that
it would depend on the fact whether I could get g Guggenheim,
In the affirmative case I feel that a sum of $3,000,00 will be
as much as I would expect, I have no idea what I should do if
I do not get a Guggenheim, Being inexperienced in such matters,

I shall welcome any suggestion from you,

Sincerely yours

L 5. Clen,
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THE INSTITUTE FOR ADVANCED STUDY

PRINCETON, NEW JERSEY

November l, 1953

Professor S. S. Chern
Department of lMathematics

University of Chicago A
Chicago 37, Illinois 1
Dear Chern,
I am showing your letter of November u?\%?g artment. Everyone
would like very much to have you here sext year. first practical step

I think it might be desirable to hay ;ﬁ;;}nstltute apply for a grant in
your behalf to the National Scienceg Found @;bn. I would expect chances
for something of this kind to be veryg moog. If you agree I will consult
our department about sending 3 )s&l for you. In this case you

could send me the informatiofd For ppliecation which would be two or three
pages of material giving a ry of you¥ past and intended work and
bibliography. Your work is\sq well wn that I presume you could be brief.
You would also have to i 'ic L

?/Slze the grant should be. With the
agreement of all inw cessary number of copies could be prepared

and sent in from hefrrel. (w
Tif:rhi Sincerely yours,

Deane liontgomery
DM:js

Faculty
School of Mathematics

Do you favor having the Institute apply for such a grant for Chern if
he wishes to have it done?

Approve Disapprove

Professor GBdel
llorse
Oppenheimer (absent)
Selberg
von Neumann
Whitney

Please return to Miss Underwood.
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November L, 1953

Professor S. S. Chern
Department of Mathematics
University of Chicago
Chicago 37, Illinois

Dear Chern,

I am showing your letter of November 1 to our department. Everyone
would like very much to have you here next year. As a first practical step
I think it might be desirable to have the Institute apply for a grant in
your behalf to the National Science Foundation. I would expect chances
for something of this kind to be very good. If you agree I will consult
our department about sending in a proposal for you. In this case you
could send me the information for an application which would be two or three
pages of material giving a summary of your past and intended work and
bibliography. Your work is so well known that I presume you could be brief.
You would also have to indicate what size the grant should be. With the
agreement of all involved the necessary mumber of copies could be prepared
and sent in from here.

Sincerely yours,

Deane lontgomery
DM:js

Faculty
School of Mathematics

Do you favor having the Institute apply for such a grant for Chern if
he wishes to have it done?

Approve Disapprove

Professor G8del
Morse
Oppenheimer (absent)
Selberg
von Neumann

Whitney
Please return to Miss Underwood.
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PROPOSAL FOR NATIONAL SCIENCE FOUNDATION CONTRACT
This proposal is submitted by the Institute for Advanced Study, Primceton, New
Jersey, on behalf of Professor Shiing-shen Chern for the academic year 195L+1955.
Summary gf_ mathematical work by S. S. Chern: I got xy B.,S. degree from Fankai

University, Tientein, China, in 1930. In the next four years I started seme ¥ork,
of a rather modsst nature (1, 2, 3)*, on differential geemetry. Since then differen-
tial geometry has been the field of my major interest, although some of my later
works can be sald to belong to it only in a broad sense., In 193L I was given a
Fellowship by the Chinese Government and I went to the University eof Hamburg,
Germany, te work with Professor V., Blaschke. I received my D.Sc. degree im 1936
with a thesis on the geometry of webs (L, 5). The next year I was werking with the
great French mathematician Elie Cartan in Paris. It was a most profitable sejour
during which my general outlook of mathematics was greatly widened., I returned to
China in 1937 te teach at the National Tsing Hua University. In the years 3937-43
I viorked on integral geometry, projective connections, geometry of paths, ete. (9 -
25). iy main interest was to attach 2 connectien to a geemetric being, although the
problem at that time was studied only in its varieus special cases.

A turning point in my mathematical career came when I was granted a stipend by
the Institute for Advanced Study in 1943, I stayed in Princeton froa 13L3 te 1946
and had the benefit of contact with various mathematicians, Duriag this period I
wag able to combine my training in classical mathematics with the more mgdern develop-
ments. In particular, I saw the role that the theory of fiber bundles was to play in
differential geometry and established it in a conclusive way (27, 28, 32, 34, 35). Wy
works in these three or four years are perhaps among the best that I bave dene.

After I joined the University of Chicago in 1949, I have been interested im the
homology theory of fiber bundles (L5, L9, 54). In particular, I was able to lay a

satisfactory fundation of the theory of characteristic classes on an algebraic variety.

* ﬁumbers refer to the papers in the Bibliography.
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Y
Ly latest interest is in complex manifolds and infinite continuous pseudo-groups,
which seem to form a natural a far-reaching generalization of complex manifolds (55).

Plans for Research: It is proposed to make a study of the different aspects of

infinite gontinuous pseudo-groups with emphasis to the particular cases of complex
and symplectic manifolds. The subject can be said to have originated from the
Norwegian mathematician Sophus Lie in the last part of the 19th century, as a

natural extension of his work on transformation groups. In the beginning of this
century Elie Cartan devoted several extensive papers on the subject. Vhile the theory
of Lie groups has deservingly received considerable attention in the mathematical
researches of the last two decades, the theory of infinite continuous pseudo=groups,
which can be considered as its generalization, remains unnoticed. Recently, another
of its particular cases, the theory of complex manifolds, has become the object of
extensive researches.

Perhaps two of the main reasons that the subject has not received sufficient
attention are the unsatisfactory status of its foundations and a lack of pyoblems due
to the fact that most of the outstanding local problems were solved by Cartan. This
situation has now changed. For, in the first place, the development of notions in
modern mathematics has permitted an entirely satisfactory understanding of most of
the results in existence, as shown in a forthcoming paper of mine in the "Colloque de
géométrie différentielle, Paris". In the second place, this clarification of the
foundations opens the way to the study of various global problems, which have so far
hardly been touched. Among such problems is the question whether a manifold has a
structure corresponding to a given pseudo-group. This contains as particular cases
the questions whether an even-dimensional manifold can be given a complex structure
or can be a symplectic manifold in the sense of Fhresmann. Recent achievements in
fiber bundles have scored great progress on the gquestion of existence or non-existence
of tensor fields satisfying algebraic conditions, such as that of continuous linearly

independent vector fields. In our problems the tensor field will be subjected not
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oenly to algebraic conditions, but also to conditions in the form of partial differen-
tial equations. In a sense these should be more interesting and deeper problems in
differential geometry.

Miore specifically, the plan of research will consist of two parts:
1) Further clarification of the work of Cartan. This will perhaps involve more work
than it seems. In the first place, it has been found necessary to supply details of
Cartan's proofs of his statements and to replace, when possible, his proofs based on
computation by more conceptual ones. In the second place, Cartan dealt exclusively
with the complex analytic case while our interest will be in the real case and
possibly only under differentiability assumptions. Considering the fact that the
Cauchy=howalewski theorem is not true without analyticity assumptions, a critical
study of Cartan's work from this viewpoint seems to be of interest and is by no means
trivial. |
2) Study of some global problems. Two of the most urgent questions are: a) Does the
six-dimensional sphere have a complex structure? b) Does the complex projective plane
have more than one complex structure? In the case that the answers to these questi~-.
are negative, it is my opinion that progress should be achieved by analytic rather
than geometrical methods. A more elaborate study of the corresponding differential
systems than hitherto undertaken is in order. Similar questions, of different degrees
of diffieculty and generality, can be proposed and studied.

List of mathematical papers by Shiing-shen Chern:

1. Pairs of plane curves with points in one-to-one correspondence, Sci. Repts. Tsing
Hua Univ. 1 .(1932) 1L45-153

2. Triads of rectilinear congruences with generators in correspondence, Tohoku Math.
J. Lo (1935) 179-188

3. Associate guadratic complexes of a rectilinear congruence, Tohoku Hath. J. LO
(1935) 293-316

L. Abz#hlungen fllr Gewebe, Abh. math. Sem. Hamburg 11 (1935) 163-170

5. Eine Invariantentheorie der Dreigewebe aus n~-dimensionalen liannigfaltigkeiten in
2n-dimensionalen Riumen, Abh. math. Sem. Hamburg 11 (1936) 333-358

6. Sur la géométrie d'une équation différentielle du troisidme ordre, C. R. Acad. Sci.
Paris 204 (1937) 1227-1229 ,

7. Sur la possibilité de plonger un espace 2 connexion projective donne dans un espace
projectif, Bull. Sei. Math, 61 (1937) 23L4=2L3
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8. On projective normal coordinates, amn. of lMath. 39 (1938) 165-171
9. On two affine connections, J. Univ, Yunnan 1 (1936) 1-18

10. Sur la géométrie d'un systéme d'équations différentielles du second ordre, Bull.
Sci. Math. 63 (1939) 206-212

11. The geometry of higher path-spaces, J. Chin. Math. Soc. 2 (19L0) 247-276

12, Sur é;s %nvariants intégraux en géometrie, Sci. Repts. Tsing Hua Univ. L (15L0)

-9

13. The geometry of a differential equation y''' = F(x, ¥y, ¥', ¥'!), Sci. Repts.
Tsing Hua Univ. 4 (1940) 97-111

1. Sur u?e gggéralisation d'une formule de Crofton, C. i. acad, Sci. Paris 210 (19L0)
57=1

15. (With Chih-ta Yen) Formula principale cinematica dello spazio ad n dimensioni,
Boll., Un. kat. Ital., 2 (1940) L3L-L37

16. Generalization of a formula of Crofton, 'uhan Univ, J. Sci. 7 (19L0) 1-16

17. On integral peometry in Llein spaces, 4nn, of lath. L3 (1942) 178-179

18. (Tith Hsien-chung Vang) Differential geometry in symplectic space, Sci, Ilepts.
Tsing Hua Univ. L (1947) L53-L77

19. Sur une classe remarquable de variétés dans l'espace projectif in dimensions,
Sci. Repts. Tsing Hua Univ. L (19h7) 328-336

20. Sur les invariants de contact en geométrie projective différentielle, Acta Pontif.
Acad. Sci. 5 (1941) 123-1LO

21. On the invariants of contact of curves in a projective space of n dimensions and
their geometrical interpretation, Acad, Sinica Sci. lecord 1 (1942) 11-15

22. The geometry of isotropic surfaces, ann, of iath. L3 (1942) S5L45-559

23. On a Teyl geometry defined from an (n-l)-parameter family of hypersurfaces in a
space of n dimensions, Acad. Sinica Sci. Record 1 (1942) 7-10

2Lh. On the Euclidean connections in a Finsler space, Proc. Nat. icad, Sci. USA, 29
(1943) 33-37

25. & generalization of the projective geometry of linear spaces, Proc. Nat. Acad.
Sci. USA, 29 (1943) 38-L3

26, Laplace transforms of a class of higher dimensional varieties in a projective
space of n dimensions, Proc. Nat. Acad, Sci. USA, 30 (19Lk) 95-97

27. A simple intrinsic proof of the Gauss—Bonnet formula for closed Riemannian
manifolds, Ann, of liath. 54 (19LL) 7L7=752

28. Integral formulas for the characteristic classes of sphere bundles, Proc. Nat.
acad, Sci. USA, 30 (19LL) 269-273

0. On a theorem of algebra and its geometrical application, J. Indian liath. Soc. &
(19Lk) 29-36

30. On Grassmann and differential rings and their relations to the theory of multiple
integrals, Sankhya 7 (1945) 2-8

31. Some new characterizations of the Fuclidean sphere, Duke Math. J. 12 (19L45) 279-290

32. On the curvatura integra in a Riemannian manifold, inn. of Math. L6 (1945) 67L-68L

33. On Riemannian manifolds of four dimensions, Bull. amer. K:th. Soc. 51 (1945) 964~
971

33. Some new viewpoints in the differential geometry in the large, Bull. amer, liath.
Soc. 52 (19L6) 1-30

35. Characteristic classes of Hermitian manifolds, ann. of kath. 47 (1946) 85-121

25, On the characteristic classes of Riemannian manifolds, Proc., Nat. aAcad. Sci. USA,
33 (19L7) 78-82

37. lNote on affinely connected manifolds, Bull. Amer. iiath. Soc. 53 (19L7) 820-823;
correction, ibid Sk (1948) 985-986

28. Om the(chir?ctegistic ring of a differentiable manifold, Acad. Sinica Sci. Record
2 (1947) 1~

39. On the multiplication in the characteristic ring of a sphere bundle, ann, of lLiath.
L9 (1948) 362-372
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LO. Note on projective differential line geometry, Acad. Sinica Sci. Hdecord 2 (19L8)
137-139

L1. (Vith Yuh-lin Jou) On the orientability of differentiable manifolds, Sci. lepts.
Tsing Hua Univ. 5 (1948) 13-17

k2. (" ith Ye=fon Sun) The imbedding theorem for fibre bundles, Trans. Amer, Liath.
Soc. 67 (19L9) 286-303

L3. ( ith Sze-tsen Hu) Parallelisability of principal fibre bundles, Trans. Amer.
bath. Soc. 67 (19L9) 30L-309

Ly, Local equivalence and Luclidean connections in Finslerian spaces, Sci. Repts.
Tsing Hua Univ. 5 (1948) 95-121

LS. (i'ith E. H. Spanier) The homology structure of fiber bundles, Proc. Nat. scad.
Sci. USA, 36 (1950) 2L48-255

L6. Differential geometry of fiber bundles, Proc. Int. Congr. liath. II (1950) 397-L11

L7. Topics in differential geometry, mimeographed notes, Princeton 1951.

L48. On the kinematic formula in the FEuclidean space of n dimensions, Amer. J. Math. 7L
(1952) 227-236

L9. (" ith E. H. Spanier) A theorem on closed orientable surfaces in four-dimensional
space, Corm. lLath. Helv. 25 (1951) 205-209

50. Some formulas in the theory of surfaces, to appear in Boll. Soc. liat. liexicana

51. (With C. Chevalley) Elie Cartan and his mathematical work, Bull. amer. Lath.
Soc. 58 (1952) 217-250

52. Some relations between Riemannian and Hermitian geometries, to appear in Duke iath. J.

53. (With N. H. Kuiper ) Some theorems on the isometric imhedding of compact Riemannian
manifolds in Buclidean space, Ann, of Math. 556 (1952) k22-130

Sh. On the characteriﬁtic classes of complex sphere burkales and algebraic varieties,
Amer. J. iath. 75 (1953) 565-597

gsS. lnflnlte contimous pseudo-groups, to appear in Colloque Geom. Diff. Paris

56. la geométrie des scus-variétés d'un espace euclidien 3 plusieurs dimensions, to
appear in 1'Ens. liath.

Financial Statomggg:

Salary for Professor Chern (full time) " 330C0
Overhead (at 15 percent) , héo
Total $3L50

FACULTY SPONSOR:

Deane lontgomery, Professor of liathematics

APPROVED FOR
THE INSTITUTE FOR ADVANCED STUDY:
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THE INSTITUTE FOR ADVANCED STUDY

PRINCETON, NEW JERSEY

October 22, 1953

Professor S. S. Chern

Department of Mathematics

University of Chicago

Chicago 37, Illinois ;

Dear Chern:

I find that Leray's noteg/are for sale and two copies are
being sent to you. Some revisions and i rements of these are now
in process but I judged from your at you would like to have
what is available at present

Everyone here wo
long a time as possible.
up the question of a
some such agency as
one here would wan
from your point of

Certainly all of

here possible.

iastic to have you here for as
care to have the Institute take

' alf either from itself or from
ience Foundation, I know that every=-
erative. If such a thing is advantageous
consult with the people in our department.
t to do all that we could to make your stay

Liao is now working on a fixed point theorem for periodic trans-
formations of composite period which is very nice. j

Sincerely yours,

DMs js Deane Montgomery
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THE UNIVERSITY OF CHICAGO
CHICAGO 37 - ILLINOIS

DEPARTMENT OF MATHEMATICS

Okotcn 20, 14553
.D\L\A D&L\M:

Tha &, Yo ;'M/gm Y, taa Gex Y haw a].zpv\/bw«w N
bTug pmtaiin, FMavatip pw 1454 =SS and havt @ ivin e name
M Afrtma - 1 A M Al BA U G iy pascc pAan Do ajpcndt
K ArnA nw T Cn Pacaura, . T ko T A T80, 4 ade Ty
My my At p Wit M Tunatituk , 1o Wit T owe 20 wwdh
Y iy vmAh i ok wide

MLanitn , T waadia whithe it rodd 1 poreitle
G A o Wihncs of LLYM;,’, Nl M Jptt A iffrata A Apmafie
Thitas B o nfeithasabe sboicst b we Pl limaictinl , M Lz, SThs
G LAk tng & 2inan na A Ar I Gahsar @y 1Rk THGe
hotl, a1 ot git ey sshx T vada whuaiha Ymer My A
LM pa B gt T, G 1 i istnd e .

Wt 4et g uno-,
S by Yy mas
S A e
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DEPARTMENT OF MATHEMATICS

September 1, 1949
Dear liss Blake:
There is a friend of mine, Dr, H, C, Wang,
who would like to have some application forms for a stipend
to the Institute for next year, I shall be much obliged, if
you would send me some forms, to be forwarded to him,
Heanwhile, although I have got my mails forwardeg

from the Institute, it seems that I have not got some printed -/ ¢

3 «
ﬁ-"

matters, in particular, the latest issue of the Annals, This | .
’ v

may be due to the reason that lliss Iglehart is away, which v
causes some delay.

We have got one of the university apartments,
and are at the moment busy in procuring furniture and moving,
This settles one of the main problems, Iy visa is still on
a temporary basis, But I understand that some action of the
Immigration Office here is due soon, The Surmer Quarter is
just over and I expect to remain here, with the possibility
of malkking a trip to Canada. Both my wife and I find the neigh-
borhood of the University better than expected, although we
miss the country life in the Project.

With best wishes and thanks, also from my wife,

Sincerely yours

./gé[\w—s

s
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Dear Richard: : 2 ; 5
Chern, as you probably kncw, has accepted & permanent
rrofessorship at the University of Chieago. But this canmot &
be effective unless he succeeds in changing his visa into a non=
quota immigration visa. He has applied at the American Consu~
late in Toronto, but 1taeensthemiestwior him to get ade i
mitted to Gmmdamuldbebywofan invitation for a pathe-
matical lecture at Toromto Universily. I nave just written to

Robinson asking whether the Departmaut, there would be able to
extend an invitation to Chern, Lut I realize that it is pretly
late and the temm is about to closes If you can help in afy
way to bring it alout that Chern gets an invitation, please dol
Are you in contact with Tuan? I guess it's difficult
now to do anything for him, :
Cordially yours,

. M
LA e o B

Hermann Weyl

Professor Richard Brauer
Mathematics Departaent
University of Michigan
Ann Arbor, Hichigan
H¥W:CB
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Dear Robinsonsg -

I wonder whether it would still be possible before the close of the =~
tema {or your Department to extend an invitation for a lectwre or a talk in
the Mathematical Colloquium to Professor Shiing=Shen Cherny, who is now at our
Institute.

5 =
et i

Chern, who recently came over with his family ffom Nanking, is as you g
probably know a very cutstanding man in the field of differential gecnetry in
the large and topologye During t e last years he built up the mathematical
wing of the Academia Sinica in China, Because it was impossible for him to
countinue his work there in the pregsent circumstances, we invited him tc the
Institute for tiiree years, which is exceptional. But since he arrived here 3
he has had several offers frowmother universities, and recently accepted a per- g
manent professorship at the University of Chicago to begin July 1, I think y
this is sufficient evidence of the caliber of the man, There is no doubt that p
he could give you a very interesting talk. :

'+ But the reason Wiy tiig is urgent is his visa problem. He won't be
able to ‘I:-eacil at Chicago without changing his visa and immigrating into the o
United Statess He applied to the Awerican Consul in Toronto, but the Consul
would not taice action before Chern shows that_he can enter Canaca. An invita-
tion to Toronto would be the easiest way to make it poaa;.ble for him to present
his case in person to the Consul,

We are very fond of Chern here, and he is a man who deserves every

s WL

supporte
I remecber with great delight the days which I spent in Toronto about

& year ago. Let me take this opportunity to thank you for sending me & reprint

of your paper "'n the disjoint product of irreducible representations of the sym-

metric group, which is of course of great interest to me, I reciprocate by

sending ‘you my paper in the Canadian Journal and another about which I talked in

~ Toronto last year.

With best regards, P Yours sincerely,

Professor C, de B. Robinson

Eathematics Department

University of Toronto

Toronto 5, Ontario, Canada- Hermann Weyl ~
HWsCB \

4

.

PeSe I Just spoke to Chern, and when I asked him he snggeat.ed as
topic for a lecture, "Differential geometry and topology".
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April 8, w9

Dear lir. Mulles

I should like to write you a few words about
Professor Shiing Shen Chemn, whom I know qulte well :
both personally and scientifically. : -

. He was at our Institute during tho academic ! -
years 19L3=29L5 and through the fall of 1945, and dure |
ing tuls time did scientific work of the very highest ;
grade,= 5o mch go that it is fair to sgy that he is a= -
mathematician of the firel rank as well as belng, ao-
éording to well informed opinion, the leading mathema=
tician of China, He has recently come to the United
states agaln, because the disturbed conditions in China,
ard particularly at Nanking, mace it impossible for him _
to contlnue hig scieutific work there, Several Ameri= ' 3
can universities have sought his services, but he now
wishes to accept a full professorsiip at the University
of Chicago, wilch is of couree a very distinguished ap~-
pointment; :
I think that on every account his case a8 an .
ayplicant for the necessary permission to do persanent | i
work in the United States can bLe described as exceptlon=
211y merdtorious, : '

: Yours slncerely,

o
¥y, Homry L. Mulle Oswald Veblen
Asgistant District Commigsioner

Immigretion and Naturaligation Ser\n.ce

L2 south 15th Street

Miladelphia, Penngylvania

r ulf( -

P et Y L =
Ve e A }/h\ s L
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April 13, 199

The Commlgsionor of Immlgration

and Naturaeligation Sexvice
Departuent of Justice

Dear Cirs

dr Paatht b Ehlin
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THE INSTITUTE FOR ADVANCED STUDY
PRINCETON, NEW JERSEY

OFFICE OF THE DIRECTOR

February 22, 1949

To: Miss Trinterud
From: Mrs. Leary
Subject: Grant for Professor S. £. Chern (1948-1949)

A grant of §L40C0, should be charged
for Professor S, S. Chern for the 19
to him to cover traveling costs from China sho
the grant; the balance is to be for
February through June 1949,

School of Mathematies

Copy: Prof. Veblen

The month Eyments s about §360. Prof. Chern at the
time of uidhedidnotnoodcuhimdhteln

approxims was advanced to him for travel expenses.,
His rent, i g utilities, coal, etc. comes to a little
over $100. & me He has one of the three-bedroom apart-
mn‘bs.

N e e ———

-
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Publications of Shiing-shen Chern

Abgz#hlungen fUr Gewebe, Abh,d.Hamb,Univ. 11 (1935), 163-170

Fine Invariantentheorie der Dreigewebe aus r—dimensionalen Mannigfaltigkeiten im B2 o
Abh,d,Hamb,Univ, 11 (1936), 333-358

Sur la géondtrie d'une &uation différentielle du troisidme ordre, Comptes Rendus
Acad.Paris 20l (1937), 1227-1229

Sur la possibilite de plonger un.espace & connexion projective donne dans un espace
projectif, Bull.Sc.Math.,, 2 série, 61 (1937), 23L4=-2L3

On projective normal coordinates, Annals Math. 39 (1938), 165-171

The geometry of higher path-spaces, Jour.Chin,Math.Soc. 2 (19L40), 247-276

On a Weyl geometry defined from an (n=l)=parameter family of hypersurfaces in a
space of n dimensions, Science Record 1 (1%ld), 5-11

On the invariants of contact of curves in a projective space of n dimensions
and their geometrical interpretation, Science Record 1 (1941), 13-17

On integral geometry in Klein spaces, Ann.,Math. 43 (1942), 178-189

The geometry of isotropic surfaces, Ann,Math. L3 (1942), 5L5-559

On the enclidean connections in a Finsler space, lN.A.S.Proc, 20 (1943), 33=37

A generalization of the projective geometry of linear spaces, NAS Froc. 20
(1943), 38-43

Laplace transforms of a class of higher dimensional varieties in a projective
space of n dimensions, NAS Proc. 30 (19LL), 95-97

Integral formulas for the characteristic classes of sphere bundles, NAS Proc,.
30 (19LL), 269-273

A simple intrinsic proof of the Gauss-Bonnet formula for closed Riemannian mani-
folds, Ann.,Math. L5 (19Lk), TL7=752

Some new characterizations of the Fuclidean sphere, Duke Math.Jour. 12 (1945),
279-290

On the curvatura integra in a Riemannian manifold, Ann.Math. 46 (1945), 67L-68L

On Riemannian manifolds of four dimensions, AMS Bull, 51 (1945), 96L-9T1

Some new viewpoints in differential geometry in the large, AMS Bull, 52 (1946), 1-30

Characteristic classes of Hermitian manifolds, Ann,Math, rl? (19L6), 65-121

-
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Chern, Shiing-shen 1911-2"])99-18(?)/);5 (Sa.iled from
B.S. 1930 Narikai Univ, SanFrancisco Feb.27/L6

M.Se 193l Tsing Hua Univ,, Peiping, China Feb,5/L5=
DeSc. 1936 Hamburg Univ., Germany

Born Oct.26,1911, Kashing, Chekiang Province, China
Citizenship = Chinese
Married (lst trip— without family); 2 children
Entered USA:
1) At Miami,Florida, Aug.11/L3 under Official®Visa No. 332 issued May 25/L3 at
Chunki.ng China, Visa ahd Entry permit unlimited. # Ofﬁ.ual's(?)
2) At Honolulu Jan.1/L9 by Pan-Amer.World Airways under Visitor's
Visa Noe 598,issued Shanghai,China, Dec.28/L8

Princeton home address:

1) L7 Wiggins Street
2) 3-=D Goodman Road

Permanent address - Institute of Mathematics, 320 Yoyang Road, Shanghai, China
In case of emergency notify Mr, S.C.Chang, 1i8 Governor Street, Frovidence, R.I.

Honors and societies = Ting Wen—kiang Prize of Academia Simica 1943; member, German
Math, Soc., AMS

Positions helds
Reaearch Fellowship of Natl, Tsing Hua Univ. 193L=36
" " China Foundation 1936=37

Nat.l. Tsing Hua Univ, = Prof, Math, 1937=- CRn Caans )
IAS stipend and Chinese Govt. grant 1943-Dec./L5
Academia Sinica Inst.of Math,, 1946~ (D Reaoa)

IAS stipend Feb.5/L9=-

Field - Math.
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T 5 Che

INSTITUTE FOR ADVANCED STUDY
Princeton, New Jersey

Sclool of Mathematics

Arrival date: Feb.5.1949
Ffull name: Shiing=-Shen Chern

-Departure date:
Princeton address: 3D Govaume. Roerad 'v/ Telepnone:

Permanent address! ILuwtiat o) Mothauitis, 320 Yoyang Rean, Shanghni, China

Date and place of birth: Married or single: M

: Number of children 9
Citizenghip: Clhinter accompanying you: !

g
J’ If foreign, under what kind of visa iiu you enter the United States? (q

g Viega No: a8
’/;7 Place and date of issue: Shanghal , Dec.29,19%8
- Expiration date of visa: Dac 22,1949

Date and port oP entry to United States: Juu ) ,la49 , H Ay

—
Name of ghip:

=l Name of airline: Pem-Auciian WalA Anwins

/,)>- Expiration date of entry permit:

//ﬂare and address of person, outside of Princeton, to be notified in
case of em ergc:ﬂc:j'-

My, §.€. CThanyg ,N4 B Govianw Stawx | PAovid,.,, R I.
/ Tield of work at Institute: Mathwwste

asdemic degrees: (Give name of college or university and year conferred)
Yellowships: (Give full name, dates and place of study)

£71 »ositions held: (Please give dates and state i

Publications: (Please give title and referen
T

e in tuill, with Vol, Nc
y2ar and pege numberg. Use other side o 2

—Please—f+tiout—inuplleate ant gend eonyto Directorls 0°Ff fice
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February L, 1949
Dear Chemn: ; ‘

I am delighted to have your letter and to hear
that you will cooperate with our little seminar. I de-
cided that it would be best to have Kuiper make his re-
port next londay, and mot to start your series until the
following Monday, February 1l ‘

It has always been a source of regret to me
that I didn't have the energy during the war years to
take advantage of your presence here in Princeton. I
hope it will be somewhat better this tine.

Hoping to see you on londay morning at 10:20,

Yours sincerely,

Professor S. Se. Chermn Oswald Veblen
Kindness of lrss ¥. Y. Chang 3
0OV:GB
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@ Lan ) q ;}) C_ Q’L*‘bv“-’\.—

Air Nail
Jamary 31, 1949

ly cear Chern:

¥hile I was away on y vacation I was delighted to hear that you
had arrived in this countyy, and now on returning to Princeton I hear that
you will probably get here on Saturdgys I mysell may Le oul of reach at
that time and I am therefore sending you this words There is & group of

' mathematicians here whio are vezy much interecsted in your field ans/i who have,

some of them, done related work. Ve are therefore hoplng very ruch that
you will teke an active, and indeed & leading, part in our little seminar,
The seminar meets regularly on Monday morning at 1l0slo, Just today we
had a report from Dr, Santalo on "Integral formulas for intersection of
surfaces”, and would be quite ready to hear Lfrom you on londay the Tth,
if you were inclined to speak, On the other hand, if you would prefer
to wait, the substitule program will be a paper by Dre Nicolaas H, Kuiper
in which he gives a classification of compact conformally Fuclidean spacess

of course it is obvious that both I and the others to whom I have
referred would be very anxious to have you cocperate in our seminar, On
the other hard I realige that it is quite possible that you may have other
plans, and indeed might prefer not to male ary plans at all until you have
been here for a whiley Therefore please don't feel that thls letler 1s
as ingistent as it scundse

Sincerely yours,

Oswald Veblen

?I'Ofm Se 8¢ Chern :
Care Frofessor Andre Wedl
Feldhart Fall

\ University of Chicago
Ciicago 37, Illinois
OVsCB
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(Sl RS

Alr Mail
Jamuary 17, 1949
Dear Prefessor Stone:

Professor Veblen fyom Florida asie me to lot you
know that Frofessor S, 8. Chern is now in Califomnla,
Care Professor Ny Ve Dohnenblust, 4595 Thorndale fpad,
Pasadena lj, where he axpects to stay until January 30e
After that he can be reached in care of Frofessor Andre
Weil until Pebruary L, when he will loave Chicago for
Princeton,

Sincerely yours,

Gecretary,School of Mathematics

Frofessor Marshall I, Stone
Tckhart Hall

Univeralty of Chigago
Chicagd 37, Ill.
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THE INSTITUTE FOR ADVANCED STUDY =~ w
PRINCETON, NEW JERSEY ‘ '

CFFICE OF THE DIRECTOR

December 23, 1948

Dear Professor Chern:

Dr. Oppenheimer has given me your 1 of December 1lhth, and
I am writing to say that we are arranging to have of the Institute apart=
ments ready for you and your family. So far ses now, it will be one
of our three-bedrcom uni titute graunds, very =
supp with some china,
t have them., The attached

Since we have to do_s in order to make one of the

apartments available for you, : helpful if you can let me know )
just as soon as the date of your / nite. We realize how difficult
it must be to get passage but w oy will be successful.

(Mrs. John D, Leary)
Aide to the Director

Professor S. 5. Chem
Institute of Mathermatics
Acadenia Sinica

320 Yoyang Road
Shanghai, China

|- Copy: School of Mathematics
Mrs. Stephens - Hold 3D Goodman; am trying togetsmﬂnm
month of February !.or Sti ' meerta
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December 23, 1948

Dear Professor Chern:

Totder vhieh T oot ved rast ordaw and ar
v Voddoe - & - ol ,\,,. - .-__L.l.-"‘ ke it 0L

once o Mrs. keary who is now in chapge of finding and
assigning housing for the Institute members. By the end
of the day I understand that she had arranged an apartment
for you in the group of apartments near the Institute build-
ing. The apartment would be furnished unléss you should
chance to wish otherwise, which seems unlikely. You will
hear from Mrs. Leary in more detail, but I hasten to get
this assurance to you before you leave.

: It is good news that you have got as far as
Shanghai, and that you have a reservation, if you wish it,
to fly so soon. 'We look forward to your arrival with the
greatest pleasure.

Sincerely yours,

7
- \ y
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\ LETTERHEAD OF

INSTITUTE OF MATHEMATICS, ACADEMIA SINICA
320 Yoyang Road, Shanghai, Chira

December 21, 1948

Dr. Robert Oppenheimer
Institute for Advanced Study
Princeton, New Jersey

U. S. A,

Dear Dr. Oppenheimer:

Enclosed please find a calculation memoc for
of myself and my family (23 persons) from Shanghai to P
to $2,171.14k. As my trip has been arranged by t» _
I request you to deposit the same amount to t.h “ollowi peount ¢

g travelling expenses
ceton, amounting

China Travel Service, ice
Wells Fargo Bank and U ompany
Market at Montgomery Stre

San Francisco

I am scheduled to leave § by air on December 20th. I expect
to spend about two weeks in the We and to be in Princeton in the end
of Jamuary. In San Francisco Rk ~I-edn be reached by the following address:
¢c/o Professor Y. R. Chao, Deparime f—giines
Berkeley, California.

With my thanks

Sincerely yours

(signed S. S. Chern)

Copy: Prof. Veblen
Prof. Weyl .
Miss Blake = School of Mathematiecs file

NOTE; The requested sum has been sent to the Wells Fargo Bank with
request it be deposited to China Travel Service account.

EWL
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(SM) S.S.Chern

COrY
INSTITUTE OF MATHEMATICS
Academia Sinica
320 Yoyang Road
Shanghai, China

December 1l, 1948

Dear Dr. Oppenheimer:

I am glad to inform you that I have got our passport
and am now applying for the visa., If things come out smoothly,
the visa will probably be granted in ten days. The transporta-
tion, however, poses a more serious problem. Because of the
West Ooast strike and the evacuation, there is a great backlog
of people on the waiting list for ships. ©Perhaps we have to
go by air.

As my chance of coming to Princeton increases, I am
thinking of the housing problem after our arrival, I under-
stand that there is a number of apartments built on the Insti-
tute ground. It would be a most satisfactory arrangement, if
some vacancy can be found there, I shall be much obliged, if
you could give some thought on this problem. Meanwhile, I am
writing to my Chinese friends in Princeton to help me in this
matter.

I have yet no idea about the date of our departure.
An air reservation has been made on January 5, 1949, but we
shall go by plane only after all hopes to go by sea are aban-
doned.

FPlease notice that my new address is in Shanghai,
With best regards,

incerely yours

(Signed) S. S. CHERN

Profs. Morse /
v.Neuma‘}m \/
Siegel
Veblen v
Weyl Vv
G.Blake
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THE INSTITUTE FOR ADVANCED STUDY

PRINCETON, NEW JERSEY

OFFICE OF THE DIRECTOR

December 10, 1948

TO WHOM IT MAY CONCERN:

This will certify that Professor 5. 5. Chern has been
appointed & member of the Institute for Advanced Study in Princeton,
Hew Jersey from Jamuary 1, 1949 to December 31, 1951, and that funds
will be made available to defray the cost of travel for him and his
family from China to the United States and for the maintenance of
Professor Chern and his famlly while in the United States under this
appointment.

Robert Oppenheimer
Director

Subseribed and sworn to before me

this 10th Day of Doc-borz 1948.

¢ of New Jersey
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Dr. Robert Oppenheimer
Institute for Advanced Study
Princeton, New Jersey

U. 5. A.

Dear Dr. Oppenheimer:

I received with thanks your cable of November 29, which
confirme my appointment at the Institute. My procedure of securing
the passport has been ready and, if things come out smoothly, I shall
be able to get the passport in a week.

I talked to Mr. George Harris of the American Embassy and
the United States Educational Foundation in China. He promised his
help in visa and transportation. He suggested that in getting the visa
it would be necessary to present to the American authorities a formal document
of my appointment and travelling allowances, the cable being not
considered as valid. May I therefore reguest you to send me such a
document, one copy each, to the following addresses:

Professor S.S. Chern Professor S.8. Chern

Institute of Mathematics Institute of Mathematics
Academia Sinica, 320 Yoyang Road Academia Sinica, 1 Jeou Hwa Shan
Shanghai, China Nankinényhina

(This does not mean that there are two institutes. Our Institute used
to be in Shanghai and was moved to Namking last spring. The building
ie now being used by other institutes of the Academy).

According to Mr. Harris it would be much easier to get a
plane reservation than ship. As the situation here may develop very
quickly, I think it is advisable to depart as early as possible. How-
ever, travel by air will make the total expenses a pretty large sum, and
I do not want to put such a2 drain on the already fixed budget of the
Institute. I believe I can pull together some resources of my owan. In
case the sum becomes too large, I shall be completely agreeable to pay a
part of it myself. I have no doubt that this can be settled after I
arrive in Princeton.

Please send further communications to my Shanghai address.
With best regards,

(Signed) S.S. Chern
Shiing-shen Chern
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corY

. /, “le December 2, 1918

Dr. Robert Oppenheimer
Institute for Advanced Study
Princeton, New Jersey

U. 5. A,

Dear Dr. Oppenheimer:

I received with thanks your cable of November 29, which
confirms my appointment at the Institute. My procedure of securing
the passport has been ready and, if things come out smoothly, I shall
be able to get the passport in a week.

I talked to Mr. George Harris of the American Embassy and
the United States Educational Foundation in China. He promised his
help in visa and transportation. He suggested that in getting the visa
it would be necessary to present to the American authorities a formal document
of my appointment and travelling allowances, the czble being not
considered as valid. #ay I therefore request you to send me such a

document, one copy each, to the following addresses:;
7

Professor S.S. Chern Professor $.5{ Chern

Institute of Mathemstics Inetitute of Mathematics
Academia Sinica, 320 Yoyang Road Academia ica, 1 Jeou Hwa Shan
Shanghai, China Hanking,/China

(Thie does not mean that there are two institutes. Our Institute used
to be in Shanghail and was moved to Nanking last spring. The duilding
ie now being used by other institutes of the Academy).

According to Mr. Harries it would be much easier to zet a
plane reservaticn than ship. Ais the =i%tuation here may develop very
quickly, I think it is advisable to depart as early as possible. How=
ever, travel by air will make the total expencee 2 pretty large sum, and
I do not want to put such a drain on the already fixed budget of the
Institute. I believe I ecan pull together some resources of my own. In
case the sum becomes too large, I shall be completely agreeable to pay a
part of it myself. I have no doubt that this can be settled after I
arrive in Princeton.

Please send further communications to my Shanghal address.
With best regarde,

(Signed) S.S. Chern
Shiing-shen Chern
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() Qho
THE INSTITUTE FOR ADVANCED STUDY
PRINCETON, NEW ]ERSEY

CFFICE OF THE DIRECTOR

December 1, 1948

Certified cable

American Embassy

Nanking
China

This is to certify that three year appointment Jamary 1, 1949 with

m&mml grant of $4,000 is offered to Profassor 3.\5. Chern, Academia

p
Sinica, Nanking, by te Institute for ?My.
m / Robert Oppenheimer

A
Subsecribed andsvorn to g(gmj
er, -

this 1lst Day of Decemb

Notary Public of New Jersey

Copy: Professor Veblen 1\\’% o o
'L\ . Q:&
Charge: School of Mathematics Ll
2 O » \}KJ
o> %e"’ o°
) 0 g
F;&- M . Do
o'c‘ OE «09-66.46& @)
S ‘3&0&& ‘\?e;g
& x L
g ®
gfos'e'e @3,0 9:""\
01‘ »&’ﬁ
o (\00
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(D) 53, (ot
UDY

THE INSTITUTE FOR ADVANCED

s S S PP T o
AT PRINCETON, NEW JERSEY
, s - —
s, o, \//
q Ay, t" v

VS

OFFICE OF THE DB.F}TDR

S S :
T g " Rt

Hovember 3C, 19118

1}

Special Delivery

¥r. P. Yen

Chinese Consulate Ceneral
1250 Sixth Avenue

New Tork City

Dear M¥r, Yen:
In confirmation of my telephone co th you today, I am

sending you this written request that the Conan the Nanking

Foreign Hinistry to the following effect

The Institute for Advanced Stud ;
Institute of thhmtiee Acad Sinica, Hanking, a three year

The School of Mathematliea heré is most amxious to facilitate the
coningofh-efeesor Cheph Lo m,mmweﬂtm,b—
lioves that prompt sary. We would appreciate your sending a
certified cable em to membership at the Institute for
Advanced Study immediately /cmkform.hcmlomd It is our under-

standing that this amount i3 ssted to cover the cable charges and that
rofunduubondotouifthisummw

Thank you very much for your courteocus help.
Yours sincerely,

(Mrs., John D, Leary)
Aide to the Director

| Copy: Prof. Veblen
. 3‘20. check - #2585
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PRINCETON UNIVERSITY
PRINCETON NEW JERSEY

Department of Address reply to
MATHEMATICS FINE HALL
BOX 708

PRINCETON, N.J.

Hovember 24, 1948

Dear

I heve just reccived word from Professor S. S. Chern,
Institute of lMathemetics, Acadeic Sinica, 1 Jeou Hwa Shan,
Nanking 5, China, to the effect that conditions in China are now
80 disastrous for scientific work thot he i1s oager to lcave the
country to come to the United States on a permcnent or temporary
basis. As Chern wes notoriously a "last ditch fighter" the
situation must be exceedingly bad indeed.

The information about Chern is as follows. He is 37
years old, married and the father of two children. He studied
in Germany and France and toock his doctorate at Hamburg in 1936.
He spent two years et the Institute for Advenced Study, 1943-1945.
His early work was in differential geometry, but he soon switched
to topology, working mainly in a combination of topology and diff-
erential gecmetry. There is no question that Chern has acquired
in recent years a front renk position as a topologist. He has
an exceedingly pleasant personality, speaks excellent English and
is a forceful and interesting lecturer. His success as a teacher
at all levels is a certainty. Indeecd no Chinese mathematician
known to the uncersigned rersonally could fit in better in any one
of our institutions.

While it might take him a little time to get ready, I
believe thet he could probably be evailable as early as next Spring.
In case you so desire, I should be gled to provide any further in-
formation thet I mey have.

Sincerely yours,

Se Lefschetz
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BXIPRAEEKEFT LA
INSTITUTE OF MATHEMATICS

ACADEMIA SINICA

gLt

1 Jeou Hwa Shan, Nanking 5
November 22, 1948
Dear Professor Weyl:

Yesterday I received a cable from Dr.Oppenheimer,
offering his help to bring me to the US, I Imagine that you and
my other frineds of the School of Mathematics must be the motive
for this action, and it 1s needless to say that I am deeply
grateful for your khhdness,

The situation is such that Nanking itself is
in danger of falling into communist hands, and I think it would
be my last choice to be behind the iron curtain. E am therefore
starting preparations to make the trip. As I believe I should
bring my family along, the undertaking would probably involve
a consliderable amount of difficulties, particularly owing to
the rapidly changing situsation.

I have,written to Dr. Oppenheimer, suggesting
the steps he would careﬁ%%‘help me., Among these 1 believe the
most important thing is to get the permission and help from the
State Department, because it would then solve the difficulties
of both viaa and transportation.

The general attitude of the intellectuals here
is that of resign, as there are so few other alternatives. How-
ever, nocbody seems to have any 1dea of the communists' attitude
toward the educated people, particularly those educated in the
West, It is commonly believed that it would be liberal in the
early stage and that the grip would be tightened afterwards.
Most of us also think that any form of coalition government with
the communists would be short-lived. I have talked to my autho-
rities about my plan. They are in favor of the idea of sending
some of us to places of safety, whenever possible.

With my best regards to you and my other friends
at the Institute,

Very sincerely yours
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(%) CSannn

THE INSTITUTE FOR ADVANCED STUDY
PRINCETON, NEW JERSEY
November 18, 1948

To: Professor Veblen
From: Mlrs. Leary

The Visa Division in the State Department can
only suggest that either Prof. Chern is advised to
travel immediately to a safer place than Nanking -
taking papers and credentials - and apply at Consul
there; or that we send a certified cabbe (including
terms of our contract) to the American Consul at
Nanking at same time as we cable or write Prof. Chern.
The certified cable can be notarized and apparently
can be expected to expedite Consul's action,.

Passage is sure to be difficult. At present
everyone has to go to Hong Kong or Shanghai and fly
to Manila (about $75.): wait there for ships to start
again for U.S. Flight all the way would be over $700.
per person. There are family rates, ete. but it would
be very high.

EWL
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WS, -t
N emorandum

To.__krs. leary Date. Novo d1/h8

From CGeEBlake Re. Professor Shiing-chen Chermm

Professor Veblen suggests that I send you the iollowing information
about Professor Shiing=-Shen Chern, who was a member of the Institutet®s School
of Mathematics 19,3-<1i5. He was borm 1911 in China, is married, had one child
when he was here and probably more now, After obtaining his B,S, and .S, in
China, he got his D.Sce 1936 Hamburg, Germany. Beglnning in 1937 he was Pro-
fessor of Mathematics at the Kational Tsing Hua University of Peiping, and since
his return to China has been Director (at least Acting) of the Institute of Math-—
ematics of the Academia Sinica, now in Naniking. The most recent letter from him,
this autumn,is from the address i

Institute of Mathematics
Academia Sinica

1 Jeou Hwa Shan

Nanking 5, China
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INSTITUTE OF MATHEMATICS

Academic Sinica
1 Jeou Hwa Shan, Nanking 5

November 9,1948

Dear Professor Lefschetz:

You perhaps have followed the recent develop=-
ments in China, The general situation is very unstable
and the present hardship is much more than the war years.
No matter what the outcome is, I beliesve that it will be
quite a few years before mathematical research in China
can have any hope of real progress. You know I have
always hoped for the best for my country and have so far
not waversd about hardship. However, the conditions are
now such that I may not be able to continue my work. Daily
necessities such as rice, fuel, ete., are now taking a great
deal of my energy.

Under such circumstances I think that you must
be sympathetic to my intention to pull out of this place,
although I made this decision not without pain, I am there-
fore asking you whether you know there is at present any
possibility for me to get a position in the US, either on
a temporary or permanent basis, I shall be ready to leave
at any time. However, as I shall naturally bring my family
(wife and two kids) along, it will probably take some time
in the preparation. Looking forward for your help and ad=-
vice, I am,

Yours very sincerely,

(SIGNED) S. S. Chern
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(1IAS) S.S.Chern

S s

Consular Seetion - U.S, Embassy = Rio de Janeiro - July 2L, 19L7

CGOFPX

Dear Professor Veblen:

There is a possibility, still in the nebulous stage, that we may be
able to invite someone to Chicago on an arrangement similar to that we made
(very successfully, I believe) with Marcel Riesz. My thoughts turn at once
to L.K.Hua and Chern, either of whom could contribute a great deal to our
graduate progtam., Can you throw light on the immediate plans of either Hua
or Chern? At the moment, I obviously camnot stimmlate anticipations by
any kind of direct inquiry. I know that both would welcome further stays in
the U.S.3 but I have heard that Chern may receive some kind of invitation
from Columbia, an arrangement with which I ought not to interfere = and I am
not informed of Hua's plans at all.

I am having an interesting time here though lecturing and sightseeing
do not give me much time to work. There is one really excellent young mathe-
matician (25) here named Leopoldo Nachbin == born and raised in Brazil but of
Austrian parentage. He is turning out real mathematics, mostly on topological
lattices and related topics. As soon as his position in the Faculty is secure,
he should come to the U.S. for a year or two., I think Chicago may be able to
help = I would be glad to make him a visitirg lecturer (he is an excellent ex-
positor, even in English) if I can make the necessary arrangements with the Uni-
versity, but then travel expenses would have to be picked up somewhere.

#* #* * * * * *

(Sighed) MARSHALL STONE
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April 30, 1947
Dear Prolessor Cherns

Professor Chiang gave me your message that you wished your reprints
sent out now, and the remainder sent to _ou, Ithapwa'bobealuclq'tme
when the professors are away for the lational Academy meeting. mtiaagi.m
my chagrin when I came actually to put the reprints into the envelopes, to
find in one package teo sets of reprints, the wnder and hidden one being
"(n the curvatwra integra in & Riemannian manifold",= the cause of all the de-
lgyl SimeTﬁndthsthvfeemmVeblmnﬁFqlalmiyﬁmthatamtha
Pulletin reprint "On Riemamnian nanifolds of four dimensions" assune that
wmrmmmmwmmmmwuaimmmmmw
Except as thls affects local distribution, I have now sent these four reorints to
all the addresses you gave mg + Pref, Arthur N. Eillgram now here, but of the
University of Hotre Damey however, there were nearly 30 copies too few of the
Bulletin reprint to go around, Of that I am semcing you one copy, by itself,
to nake sure that you are not without it, Many copies of the other three re=
printaungotoyouatt&wwndmsinicainwﬂmm,lnmpmh-
ageSe i

m.ﬁayl,ynumwhmhoard,nmitomﬂwgoaaenomoperaﬁon
vhich involved a long stay in the hospital, DBut she is now recovered and
looks well and beautiful again, and plans to fly in three weeks with Professor
Weyl to Zdrich where he will give a swmer courses Professor Siegel was still
in G8itingen when our latest letlers were writlen., Professor Dirac will be a
Vieiting Professor here for the whole of next year. DBub, especially important,
“the new Directcr tw follow Lre Aydelotte on lils retirement next fall has now
been appointed,- Professor J. Robert Crpenbedmer of California and los Alamos, -
who will therefore also add another theoretical physicist to owr Schools Dre =
Aydelotle has bought the brieck house next the TenBrcecks cn Battle Road, and
will contimue lis scholarsiip and fellowship- activities in Fuld Hall, Frofesp- ,
sor Chow and his family are now esiablished in the new Institute apartuents - e
between Fuld Hall and the golf coursej he brought over here today his lovely
daughter llarian, And rofesscoyr Iua is recovering at the Jolms HHopking lop= =
pital from an operation to cure his lameness] I!dss Miller paw him there a day P
orsongoandfomdhinmemaﬂentspiﬁts,am]oohngfmuﬁtohamm .
towalkagai.nbai‘omlong.

Sincerely yours,

- .

Professor Shiing=-Shen Chern

Vathematics Departuent 7
Teing Iwa University :
Peiping, China



From The Shelby White and Leon Levy Archives Center, Institute for Advanced Study, Princeton, NJ, USA

Records of the School of Mathematics : Members, Visitors, Assistants : Box 5 : Chern, S.S.

December 3, 1946
Dear Professor Chern:

Yesterday Professor Chiang brought me your letter of early lovember and
the charming filigree pin., It is wost dainty and I thank you, but you should not
have sent me anything. However this will be a pleasure and a happy reminder of
your stayy~which we all regret could not still be continuing.

Since this letter must be both social and Lusiness, I hope you will ex-
cuse typewriting. ko

- You thought we had lj sets of your reprints.s Three which you list we have,
but not non ghe curvatura integra in a Riemannian manifold) Annals of Mathematics L6
(19L5), /h?lri(&h, which was published before the other three, I wonder whether that
set could have been among the things which Frofessor Tuan sent before sailing to a
friend in California? Mrs. Weber in I'ine Hall has no record concerning orders for
reprints, and doubts whether the Waverly Press keeps such records but will inquires
I am puzzled too by the large number of reprints of your Annals paper "Characteris—
ric classes of Hermitian menifolds",= 300 I should estimate on unpacking them now.
We shall be glad to send out these reprints; but possibly shall wait for further
word about the missing set. All this year we have had a second secretary for the
School of Mathematics, Miss Ray, who will go ahead now with preparing the envelopes.
Of course sending the remaining reprints to you will wait until the others have been
sent out,

Professor Tuan has several journals and two bocks, waiting Jfor the instruc—
tions he promised me as to where to send them, One of the Looks is a copy of the
new editlon of Professor Weyl'!s Classical Gro'upg, and the other something from the
Chelsea Publishing Company. Belated notices from the A.M.S. etc., I hardly think
he will wish to have forwarded., Perhaps you would remind him to send me word?

Professor Siegel is now in G8ttingen for g temporary visiting pmfessorahip

in his old chair, and Professor Morse in Paris to receive an honorary degree. Pro-
fessors Borsuk and Hlavaty and Thitehead are all here at present, rofessor Heinsz
Hopf at the University to stay, giving a course, until April 1; and H‘oféssor liarcel
Riesz has already arrived for the mathematics conference (December 17-19 inclusive)
of the University Bicentennial, and will talk at tomorrow's Math, Club., We have
given up hope of Professors Alexandroff and K@]mgoroff for this year, but are ex-
pecting next week Dr. linakshisundaram and lr. Chandrasekharan from India. Travel
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Professor Shiing-Shen Chern = 2 Decexber 3, 1946

arrangemnents have been difficult for several people.

I am ever so glad you find conditions at least mcre comfortable in China.
¥rs. von Neumann, just back from a visit with her family in England, thinks we do
not know what shortages, and hardships and patience are,- and I suppose we don't.
Personally I am most happily, though less accessibly,situated in my new room at
12 Princeton Avenue., Alf Hunt, established in Tulsa, Oklahoma, where I understand
lirs., Boyd has bought a house for them, has been free there from asthma and hay fever.

Thank you once more, and with best wishes to you and your family for
Christmas and the New Year, y

Sincerely yours,

i/h

Professor Shiing=Shen Chern
Institute of Mathematdcs
Academia Sinica

320 Yoyang Road

Shanghai, China



From The Shelby White and Leon Levy Archives Center, Institute for Advanced Study, Princeton, NJ, USA

Records of the School of Mathematics : Members, Visitors, Assistants : Box 5 : Chern, S.S.

Bry 2H ik %85 %EH

INSTITUTE OF MATHEMATICS
ACADEMIA SINICA

320 YOYANG ROAD

SHANGHAI, CHINA v

November 5,13946

Dear Miss Blake:

I have received your letter of September 6 and I
am glad to learn that you are having & busy term. I only regret
that I am not in Princeton.

I understand that you have now four ts of reprints
of mine:1.0n the curvatura integra in a Riemanniap manifold, @ . ‘=i
2. Characteristic classes of Hermitian manifolds,\3.Some new “-(/745)
viewpoints in differential geometry in the large,-¥. On Riemannian
manifolds of four dimensions. As there is no more to come in
prospect, I think it is time to send them out. Meanwhile I don't
think it to be fair for you to take all these trouble. I there- B
fore suggest that you send the remaining reprints to me, so that b
I can take care of them myself. In order to avoid possible loss
in mailing, would you mind to divide the packages so that the
same set of reprints will be put into different packages.

] Please also add E.Stiefel,Technische Hochschule,
2 4, Zurich,Switzerland on my list.

—

L

¥
4§
L
t

I hope you have moved into a satisfactory place to
live. I imagine Princeton must have changed a great deal since
I lerft.

have to take care of this newly founded institute. But our

o University in Peiping also deeds me to teach there. The probable
¢ J‘;solution is that I shall spend the spring term there. Life in

- 77| China is far from beifg normal, but conditions are much better
ﬂ . than during the war years and I am glad that the war 1is over.

/

e

\ I shall be in Shanghai still for some time,as I

With best greetings,
Sincerely

J?_ rQ C;£1/u44___
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BT RAERE H B HEH

INSTITUTE OF MATHEMATICS
ACADEMIA SINICA

320 YOYANG ROAD
SHANGHAI, CHINA

September 21,1946.
Dear Miss Blake:
I have asked my friend Mr.Chiang to bring
you a small souvenir, Mr.Chiang sailed from Shanghai on
.September 2 and will be working in NYU. I hope it will reach
you in due time.
Recently two mathematicians wrote me ,asking
for my reprints. Please send for me to the following addresses:
hL.E F. TrombleY,lﬂﬁﬁaﬂﬁoxbury,Daxxgitwaé,niohigan TS e Araeny
\1 D. B. Scott,Queen Mary College,University of London,Mile End :
\ Road,London E,l.,England.-
My work here is pretty busy,but rather inte-
resting. Greetings and thanks.
Sincerely yours

L Uor
(Shﬁing-shen Chern)
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Septerber 6, 19L6
Dear Professor Chern:

At last Professor Ambrose has sent me
your repriats which went te Amm Arbor, I have
also your Ammals reprints on "Characteristic
classes of Fermitian manifoldg" and your Bulle—
tin reprinte "Un Riesamian manifolds of four
dimensions”, But as you say more are coming,
unless I hear from you to the contrary I will
let your reprints accumulate for a fow wonths
wore before seuding them out agzain.

The League of Nalionsg have gone, most—
1y to the United Najions, =nd uost newcomers znd
most of our own professors have not arrived yets
But we are having extremely busy times neverthe-
lesse [rofessor and Irs. Weyl are at Lhe seca=
shore for a few days. Professor and lrse. Veblen
are still in Laine, Frofessor von leumann's new
"Computing Laboratory™ has risen to its first—floor

Over



\
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window-frames,~ down Olden Lane just beyonc Wes's
h.ouse, To our sorrow Professor Pauli has declined
the professorship here and decided to stay in Zéirich.
VWe have no furiher word from Frofessors Alexandroff
and Kolmogorei{f, but are expecting a long list of
mathematicians including Drs. Chandrasekharan, Borsuk,
Dirae, Belmann, Minakshisundaram, F.J.Burray, Yax
Uewmnan of Fnsland, Ramamathan, and J.He.C.Fhitebead.
The ¢t ovm is crowded — the Institute has
bought permancut. prefabricated housing for 38 families
to be installed near the Institute — lrs. Boyd's
house has been bought by the University and we z2ll
have to move in about a week, I after 10 years.
A1f Bunt is suffering considerasly from asthma and
hgy fever, and on that account may be transferred
to Oklahoma, The Hunts and 21l of us remember your
stay here with pleasure. [lease remcmber me most
kindly to Professer Twam if you see him,
| Simcerely,

3 SRR
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Pieasepaxdont.:he paper — you see I couldn't stop
writingl ' :

N LA T

] .
B gy st oo b iy
m'l'u.-.a‘r_'r..- .

ol
A
nt,

ol -}
P e )

SRl izt

A e !
B W o !

4




o T&MGC_ 2 Tbv‘u_ S-; ]QQL_

Deg Miwe Blak -

Ree urak beactipu X ity tu Lhan. , m‘mu«amc‘, by dikestd @4 a Sebutr a M=

1
{

&
e
g- Fm“% Lt L‘I.M (/{.lu:uu.\. et l,\A.J o-]- A lﬁ(;wwzu u-mth, hes |
gn:_ | fr‘tuhd mnh)m, 4, Lo KW'\HA'»«.,, L) P&;d..r, hn o {ar a} ‘I-." ham ativea . The mut q
£ & o A
55 b o arfutia B hgin Cu B Lnp o Octoten.
§§ As 1 by M phas L skl 4 g aay freotcte Shanghian v a
o< 1
5 Aor A, in nden B bale Can o e Methondicad Tttt of Mo Ao Netowd
S E Acidumy . Tt T ol g o Pliiiny uhen B sdverddly $igine . O T
%E Wran At P shatrag of pddll, v China.
é% I Mk Y viey el pav e TR0 Qe bian tidoon in Aididntting
=< i
gg Mg ke hnd in OMin poeTlins . L Wmditand Thar T sjuinke o ving Loary afin
E S
55 P M Bt wire st & Pdpos Apikoran | bmh T han tcked hic, B 2ndk
=g
52 R ks B . o ik Conlilivns Wi Chizga ank o Sbitee don mar i |
gﬁ “thVt“‘! So JAreen 1""‘"‘*‘“"‘"’&""}@% band Mun oSl ndlin, & %
-0
§§ 1/“"-““1'“1 LAY #‘—‘\MM dA A ar s (
Y 5 W .
€ \ gt ) Ledibh of Mathonke |, Acadinla Sivien 320 Yoyan, Roud, Shnugd
-~ 11 EM ?%“M'V L‘:i«'-\ C/L-"“"“i bmel Pﬂb}*«-—,q Haa A ot

B State, mat acadan Yron | Zad Profesw itdaw., ke, Hotia

+ ':W‘ACVI'“ Mot Y wA fe Lo aw) 1y vocetim Ao w‘“’“
WAL WA ek WS Pl u%‘f ot Ym W have a Miasant vacatiam,

.“_ o 1 Lik i \\‘ " L :,“ Stﬁ% lt"Mg



From The Shelby White and Leon Levy Archives Center, Institute for Advanced Study, Princeton, NJ, USA

Records of the School of Mathematics : Members, Visitors, Assistants : Box 5 : Chern, S.S.

(SR

April 15, 1948
Dear Miss Hull:
7eplying to your inquiry of April 11, Pro-
fessor Shiing-Chen Chern's permanent address will be ‘

Department of Mathematice
Tsing Hua University
Peiping, China

But as Tsing Hua University has not yet re-established

" itself in Peiping since its post-war retuvrn from the
South, it would be safer ratil you have further in-'
forzation from Frofessor Chern to use the address of
his father-in-law, from which mail would always be
forvarded: o R

1 F Passage 190 A ) )
Route Destelan S
Shanghal, China X

Yours sincerely,

Hiss Evelyn M. Hull

hmerican lathematical Society

551 West 116th Street

Few York 27, N.Y. Secretary,School of Mathematics

Copy sent to Prof. Chern
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AMERICAN MATHEMATICAL SOCIETY

531 WEST 1167TH STREET. NEW YORK 27. N, Y.
April 11, 1gk6

Miss Gwen Blake

Secretary, School of Mathematics
Institute for fdvanced Study
Princeton, New Jersey

Dear Miss Blake:

At the request of Professor Chern, the re-
printes of his paper, which appeared in the January issue
of the Bulletin, were sent to Warren Ambrose at the
University of Michigan.

Will you give us Professor Chern's present
address?

Sincerely,

A a8 g :

Evelyn M. Hull
EMH:S Office Manager
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OUfficer in Charge

Immigration end Raturslization Service
U. S. Depariment of Justice

Biami, Florids

‘Deer Sir:

I wish to report to you the depzrture of Professor
Shiing-Shen Charn on December 18, 1945, Professor Chern
hes left for Sen Francisco where he expects to obtzin
pessege to China. He is returning to his post of Professor
of Mathemstics st the Nationsl Teing Hus University in
China.

Yours very truly,

Jane 8, Richardson
Assistent Secretsry

Copy to Miss Blake
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January 24, 1946 P
Dear Professor Struik: _ |
Your note of yesterday is received and T
am at once forwarding your note to Professor Chern
by Air Mail in Pesadena, which he expecied to reach "
on January 18 and leave at an unknown date to sail- e
to China. He was going first to ’ ‘
1 F Passagze 190
fioute Destelan
Shanghai, China
which he hoped to reach sometime in February. But
his permanent address is

Wathematics Department
Tsing Hua University
Peiping, China

Sincerely ,ours,

Professor Dirk J. Struik

Mathepatics Departument

u.I.T. :

Cambridge 39, ass. Secretary,School of Mathematics
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JOURNAL OF MATHEMATICS AND PHYSICS
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Merch 17, 1945

Proiecssor Shiing-shen Chern
47 %iggins Street
Princeton, New Jersey
Dear Professer Cherns

On the recommendstion of the Faculty of the School of
Mathemeticeg, it gives me greet pleessures to offer you &
renewel of your stipend of $1,800 for the scademic year
1945-1946., It is & grest plsasure to neve you here at the
Institute eand I heer with satisfection fine reports of the
work you &re doing, I think it is & very intelligent
policy om the part of the Chinese Goverument to offer
scholars such opportunities &s you have, during the war
period so &s to be prepsred to revive the universities in
the most effective way as scom &s the war is over.

With warmest good wishes, I am

Yours sincerely,

Frank Aydelotte

FAgjsr

Copies to \érrcf essor Weyl
Kiss Miller



From The Shelby White and Leon Levy Archives Center, Institute for Advanced Study, Princeton, NJ, USA

Records of the School of Mathematics : Members, Visitors, Assistants : Box 5 : Chern, S.S.

(96 Qe

CoPY
In replying pleszse
U. 5. DEPARTMENT OF JUSTICE refer to this file
IMMIGRATION ARD NATURALIZATION SERVICE number:
MIAMI, FLORIDA 0606-1197

August 29, 1944

Miss Marie C. Eichelser
Agsistant Secretory

The Institute for Advenced Study
Princeton, New Jerssy

Dear Madem:
In re: Prof.. SHIING-SH&N CHERR
We thank you for your courtsous letter of Jume 30th.

Qur records show that Prof., Shiing-Shen Chern weas
admitted o8 a Government Official, under Section 3(1) of the
Immigration Act of 1924 snd is st liberty to remain while he
maintaing that status.

For the closing of our files, it would be appreciated
if he would inform this office &s to dete, place and memsns of
departure shortly before he does finally lesve the United States.

Yours truly
Francis J. H. Dever
Qificer in Charge

by
H. B, Reed
Chief, Naticmality and
Status Section
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Copy to Miss Blake \

Aoril 4, 1944

Dear Professor Chern:

On the recommendstion of the School
of Mathematics it gives me great pleasure to
invite you to continue your membership in the
Institute for Advanced Study for the zecademice
year 1944-45, with a stipend of $1500.

Looking forward to having you here
for another year, I am

Yours sincerely,

FRANK AYDELOTTE, Director

Professor Shiing-shen Chern
Institute for Advanced Study
Princeton, New Jersey

FA/MCE
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Very sincerely yours,

-
L]

Dear Doctor Aydelotte:

The School of Mathamatics wishes to recom-
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Date Auwt !8,!‘}4—&
Full neme S’)il‘ng-—shen Chern

College or university, degrees, year conferred
Nankas University ,B8.8. ,1930 .
_ﬂfing Hua Umvers:fy PE'F"'Q , China , .3 193¢
Hamburg University , Germany , D. dc., 1936.
Date and place of birth
October 2€& ,191" , &l‘ln‘nq, CJ"’GJHQ Province C’nnq

Citizenship Chl'ncse, - Merried or 51ngle Married

If foreign, under what kind of visa did you enter the Unitecd States? O)‘ﬁcr‘a/

Vise No. 332 Place and date of issue C;)ungk;ng qu 28,1943
When ‘does it expire? —AMQUS".' f0 1944 TR A iR € ; }A'\, |

When and where did you enter the United Statos? Auguﬁl I, 19¢3, Miami

D e N L] 4

Entry permit cxplrus when'? A.l,(-ﬁ-ws:t 0, 144 LR cnas® o r,: TS

g &(4/
-

Princeton home address U7 W,‘gqfn.s' S%-ee'é Telephone 45 &6 M

Permanent address _].J’ing thiia Um‘verxh‘y, '(unm;‘ng, China

‘)-NLDEJ—— ,—? en R oo
Person to notifly in casc of emergency, with address

Chih Meng, 119 West t7#h Clreet | New Yovk Cidy V..

Honors and societies '
“Ting Wen-kiang Pvrize , Atademia Sinico L1942
Member , Grerman Mathematical Joa‘e*y

Positions you have held, giving dates, or are holding (including any
graduate scholarships and fellowships)

PY'OJ(eﬁO\’ of Mathematics /Va-ﬁ,o;,al Tiing Hua Umvcnnfy v 1937 —
R-CSCarck F"”'Wz Na’l’o"a, 7:’”‘9 HM Umvcmfy , /434‘- —326 .
RC&CRY‘(}\ Fellow - C}N'na /—_aundall;‘on, 1926 —37.

Publications (Pleass zive title and reference in full, with Vol. No.,
year, and page numbers.)

Al’zal’iﬂngen )cur (Tcwcbc. AUvanal/ungen der ”lmbur-g;.rdven Universit at
Bd.nl1azs), /42—170
2. Eine Invariantentheore der D reigewebe aus r-dimensionalen
Mannigtaltigkeiten im R, sbid , BA.II11936), 322249
3. Sur I qéﬂme}ff‘e Avine éqwa}.ion Aifférentielle Au Froisieme ordre,
Comptes Rendug Acad. Faris  Jome 204 (1937) 1227 1229
U Suv la possibili+€ e Planger- Un eshace & Connexipn Projective
Aome dans un espace projectif, Bull. Se. Math. 2 aérie, tome 61(1927),23%~243
(Usc other side of shect, if necessary.) (Jdee pthey Side)
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5.0n projective nOrmal coordmaleg Anna/s o,f MaMemalrcg
vol. 29 (1938) , 165171 .

¢. The Geomelry of higher pa/'h—spaces wa Chin. Math. Joc,,
vel. 2 (19%0) , 2¢47-276.

7. On integral geemetry in Klein spaces , Annals of Mathematics,
vol 43 :(4942)., 178 ~1£9: ‘

8. The gepmetry of isotropic surtfaces, Annals.of Mathematics,
Vol 42 (1942) , Cyr -89, : :

g On a Weyl geometry defined from an (n—f)~Pdramde.- Family
O]L hyP"‘“rfaCM In a space 0)("‘ "”_”‘:"-"QHS. ,SLcience Record ,
vel- I (1941),5-11. _ .

/0. On the invariants of contact Of Curves in a_projcdr‘ve. Space.

of n dimensions ard their geometrical interpretation, Stitnce Recordd,
vol | (19%1) , 13=117.

1. On the euc/;dean connections in o F"’S’e'“—‘yhace /
Proc. Nat. Acd. ;. 4.5 A., vol- 2011922) ,33-27.
12. A gene ralization of the projective geometry oF J/inear
Spaces , Proc. Nal. Acad. Sci. 0.5 A.  vol 20(71943),38-43.
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CHINESE EMBASSY
WASHINGTON, D.C.

August 2, 1943

Mr. Frank Aydelotte, Director
The Institute for aAdvanced Study
Princeton, New Jersey

Dear Mr. aydslotte:

I am directed by the Ambassador to acknowledge
the recelipt of your letter of July 19, concerning the
air passage for Professor S. S. Chern.

Upon the request of the Embassy, the State De-~
partment has already wired, through the appropriate
authorities, to the Air Transport commanding officer
at Karachi, India, its recommendation for an sarly

priority of air passage for Professor Chern,

Yours very truly,

K, S. Wang
Third Secretary

KSwW/da



From The Shelby White and Leon Levy Archives Center, Institute for Advanced Study, Princeton, NJ, USA

Records of the School of Mathematics : Members, Visitors, Assistants : Box 5 : Chern, S.S.

Copy for Miss Blake

July 19, 1943

His Excellency The Chinese Ambassador
Chinese Embassy
Washington, D. C.

Dear #r. Ambassador:

As you doubtless know, Professor Shiing-shen
Chern has been selected by the Chinese government to
spend a2 year in mathematical research in the United
States and has been elected a member of the School of
Mathematics of the Institute for Advanced £tudy.

Preofessor Chern wrote to Professor Oswald
Veblen of this Institute to say that he hopes to make
the trip from China to the United States by air, that
commercial air lines are available for most of the
journey, but that from Cairo across Africa the only air
transportation available is by United States Army trans-
port planes, Profeszor Chern has asked us to do anything
in our power to assist him in getting permission te
travel by one of these planes.

I have taken this matter up with the War
Department and have been informed that a request for
such a prierity should be made by Chinese officials
through the usual chennels., I should be grateful on
Professor Chern's account if you would be s¢ kind az to
take this matter up with the proper authorities with a
view te ebtalining for Professor Chern the permission he
is seeking.

Professor Chern's address, should you wish
to communicate with him, is P. 0, Box 96, Kunaing, China.

Relieve me,

Yours very truly,

FA/MCE FRANK AYDELOTTE, Director
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July 13, 1943

Dear Harvey:

I am writing to ask whether you could do
anything to assist Professor Shiing-shen Chern of
Kunming, China, perhaps the most eminent living
Chinese mathematician, to obtain passage by Army
transport nlane from Cairo to some point on the east
coast of Africa or the west coast of Brazil, where
he could continue his trip to the United States by
commercial air line.

Prolessor Chern has been given an appoint-
ment by the Chinese government to spend 2 year in
advanced research in mathematics at the Institute for
Advanced Study and we have awarded him 2 stipend to
assist in paying his expenses., He plans to make the
journey through China to the United States by air
and can do most of it by commereial air lines, I
understand, however, that from Cairo across to the
other side of Africa or possibly to Brazil there are
no commercial air lines operating znd that the only
way of getting across is by Army transport plane.

Professor Chern asked me for a letter to
the military authorities inm Caire, vouching for him
and explaining his purpose. I have sent him such a
letter by air mail to Chima, but I am afraid this may
not he sufficient and I have been wondering whether
it would be possible for you to say = word in the
right qQuarter so as to facilitate Professor Chern's

assage, I should appreciate deeply anything that you
eel able to do, and I am sure that any assistance
given to Professor Chern would be a very friemndly act
to Chinese scholarship.

With kindest regards, I am
Yours sincerely,

Frank Aydelotte
Harvey Bundy,

Esq.
Office of the Secretary of War
wa’hmgm’ D. C.
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July 8, 19u43

Dear Professor Chern:

Professor Veblen has sugzgested that
it might be better if I furnished you with two
certificates of your appointment to the Institute
and 2 letter to the military authorities at Cairo
for permission to travel on an Army transport plane.
I accordingly enclose these two documents, each in
duplicate, and have notarized the one concerning
your eppointment in case it might be more useful
for you to have it in that form.

I enclose alsc a copy of the supplement
to our Bulletin Wo.l0 of the Institute, which you
may find 1t convenient to have with you in order to
show the military authorities and others the list
of names of the officers, trustees, 2nd members of
the faculty of the Institute for the purpose of
indicating to them the nature and importance of the
institution. I hope this material will answer your
purposes.

Looking forward with keenest pleasure to
having you with us next year, I am

Yours sincerely,

FRANY AYDELOTTE, Director

Professor S. S. Chern
P. 0. Box 96
Yumming, China
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July 2, 1943

Counanding Officer
U. 5, ¥ilitary Transport Service
Cairo, Fgzypt

Dear Sirs

The Bearer of this letter, Professor
Shiing-shen Chern of Xunming, Chins, is an eminent
Chinese mathematiclan, who has been designated by
his government te pursue advanced research for &
year in the United States., Profezsor Chern has
been elected a wmember of the Institute for Advanced
Study for the academic year 1943-1944 and hzs been
awarded a research stipend., He plans to come from
China to the United States by air.

I am informed that for part of the

Journey across Africa there is no commerelsl &ir line
available and that this part of the Jjourmey must be
made, if at all, in an Army tramsport plane, Because
of Professor Chern's ealnence in his field znd the
importance of the work which he 1s plamning to under-
take here, 1 venture to request rom you an authoriza-
tion for ‘rofosser Chern to be allowed to travel on an
Aray transport plane over this portion of his Jjourney.

1 should greatly appreciate any assistance
you may be able to render to Professor Chera.

Yoursz very sincerely,

FA/MCE FRANK AYDELOTTE, Director
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July 8, 1943

TO WHOM IT MAY CONCERN:

This 1s to testify that by formal
vote of the School of Mathematics of the Institute
for Advanced Study, Professor Shiing-shen Chern
of Kunaing, China, has been elescted to membership
in the Institute for Advanced Study for the
academic year 1943-1944 and has been awarded a
research stipend of £1500.

FRARK AYDELOTTE, Director

Subsceribved and sworn to before me
this 2th day of July, 1943.

Notary Public, Otute of Wew Jersey
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RepArdROLhe

Ballistic Research Laboratory,
Aberdeen Proving Ground, Md.,

7 July 1943.

Dr. Frank Aydelotte,
Institute for Advanced Study, A
Princeton, New Jersey. 3

Dear Frank: ff

I inclose herewlth a letter from Chern which
I failed to hand you last Monday. I believe it would
be more effective if you would give him the letters
which he asks for. I also suppose it would be de~-
sirable to inguire from sufficiently high authority
about the possibility of using the Army Transport
Plane. May I speak with you about this matter next
Monday?

Sincerely yours, '

0. Veblen.
1 Inecl.
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(¢ “> QR S |

Aﬂ.‘ﬂ 80. 1943 ‘- -
Board of Economic Warfare
Technical Data license Division ‘
252 Seventh Averme , “‘ﬁ
New York, New York : ol
Gentlemen: : o
Fleage exanine the attached technical data for exportation, '

LICENSE NO.: Mone

CONEICNTE: Professor Shiing-shen Chern - |

funming, China ‘ 2

ULTIMATE CONSICNEE: Same as above ‘

NATIONALITY OF CONSIONEE: Chinese

BUSINESS OF CONSIONEE: University professor, National Teing Fua University,
now in Fumnming, China b

RUSINESS RELATIONSHIP VWITH CONSICNEE: HNone. i’ollol research=-workers in
' mathematics.

NUMBER OF PACKAGES: 1

TUBJTCT: 2 mathematical reprints by Professor Shiing-shen Chern: P
"On the Euclidean connections in a Finsler space" (pp.53-37) 1
"A generalization of the projective geometry of linear
spaces (pp.56-45)
both published in the Proceedings of the National Academy of
Sciences, Vol. 29 (1943) at the pages noted

NEED: Anthornodlhilmmmtwrmwm‘

SECRICY: The data has not been declared secret, confidential or restricted
by any officer or agency of the United States.

Very truly yours,

0B (Professor Herman Veyl)
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®

May 3, 1948

Dear Professor Chern:

I received your letter of March 4 a few days ago,
and have talked over the question of your stipend mwore fully
with Dr. Aydelotte, who has &lso been in communication with
Dr. Hu Shih. These gentlemen are convinced that the sup~
ple:mnt of this Institute to your Chinese stipend is hardly
sufficient for the purpose intended. I anm therefore happy
to state that I can now officially offer you a stipend of
£1500 from owr Institute. This we feel confident will be
sufficient for your expenses while you are here, but it will .
be necessary for you to obtain from other sources the lunds
for coming and for your return to China.

With best greetings,

Yoursg sincerely,

Oswald Veblen

Professor 5. S. Chem
P.0. Box %

Hunming, China
OViGB
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ReafrdROLhe

April 30, 1943

Dear Professor Chern:

I have been glad to distribute the reprints
of your two papers in the Proceedings of the National
Academy of Sciences as reguested by your iet.tar of
March 4 (with one exception) and enclose herewith a
copy —'of each for yourself. The exception wag that I
could find no "Professor E. Eneser" at Columbia Uni-
versity, and instead sent reprints to Professor Ed-
ward Kasner of the Mathemstics Department at Columbia,
whom you may perhaps have meant.

Sincerely yours,

Secretary,School of Mathematics

Professor Shiing—ahen Chern
P-O. BOI %
Kunming, China

-
&
*P
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v ’ T

(O Y P SEN

April 12, 1943 e
Dear Professor Chern: L
Two or three weeks ago I received from you i 2
a letter which I appear to have lost. But the gist =
of it was that you have been chosen by your Univer- "l
sity as one of a mumber of professors who will re-
ceive stipends with which to come to the nited States.
This would on the face of it appear to make it unneces- 'ﬂ
sary to seek a stipend for you from our institule as I fé%
suggested in my letler of February 1. It 1s, however, f
clear from your letter, and I think obvious froa gen—
eral considerations, that it would be helpful if jyou 1
could receive from our Institute an increment to your R
stipend. |

Therefore I am happy to say that I can now e
officially offer you a stipend of £1000 from this In- :
stitute for the academic year 1943-44, for the purpose

of supplementing what you receive from Chinese sources. ‘ (f!
I hope that this will help to make your siay in this

country more comfortable in a material way, and more

profitable scientifically.

I look forward with great pleasure to wel-
coning you here as a colleague.

Yours sincerely,
Professor S. S. Chern -1
P.0. Pox 96 r f’

Kunming, China
OV:GB Oswald Veblen
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n Chern
. Box 96
funming, China
March 27, 1943.

M T2

hiing-che
0

Dear Frofessor Veblen:

I have sent you, in September 1942, a paper by my co-
worker, Mr.Hsien-chung #Vang,entitled:" On a projective invariant
of a non-holonomic surface". In your letters tn me you have
not mentioned this paper. 1 think that it might probably be
lost, so I send you herewith a second copy.

This paper is his thesis for the Master's degree. If you
think fit, please hz2lp to get it published in an American mathe-
matical journal. Otherwise the ifaculty of our University will
be much pleased, iif you or some other mathematician would like
to give some comments on this paper.

I am planning my journey and ¥ shall try my best to arrive
Princeton in Semtember. The allowance of our University will be
enough to cover my travelling expenses to aAmerica by ship. The
uncertainty lies in the expenses of my return trip. I should
like to know the ansmer to your inquiry from the ULivision of
Cultural kelations oI your State Department, because 1 think
that it is better to make an arrangement for the return trip
before 1 s&=tt my journey.

iith best thanks and wishes,

Sincerely yours

55 s ..

(shiing-shen Vhern)

D askdRs

Y—
%]
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Shiing-shen Chern
P. 0. Box 96
Kunming, China
March 4, 19453.

Dear Miss Blake,

I have been informed by Professor Veblen that two
mathematical papers of mine with the titles:

1. On the Euclidean Connections in a Finsler Space;

2. A Generalization of the Projective Geometry of
Linear Spaces;
will appear in the Proceedings of the National adademy of
Sciences. 1 was advised to send you a list of persons to
whom I should like to have my reprints sent. Such a list I
enclose herewith. #ill you be kind enough to send my reprints
to the persons named, and in addition to send two cogies to
myself’? .‘;‘?;" X é:ﬁé‘ B i ) a'f-{l !""‘”] e i‘"':\l G
—r———TS N XY : \
1 have asked my friend lr.Hsiao-f Tuan (a graduate \\
student in mathematics residing now at Princeton University)
to take care ol these reprints. It will certainly be good
if you should do me this favour. As for the remaining copies,
please keep them in your Institute, as I am coming to join
the Institute in the next academic year.

With my best thanks in advance,

Yours sincerely

S £ Rt

(Shiing-#hen Chern)
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» \G. A. Bliss, University of Chicago

™ C.Chevalley

" )\ John de Cicco, Getumbiz tricersity”
n Y J. Douglas, Setumbia University
}i " A. Einstein

% L.P. Eisenhart
: . 1G. Fubini
SDoct'ér Yung-chow Huang, M.I.T.
" Y. K. Huang, University of Chicago
Professor wes—¥ampem, Johms Hopkins tniversity—
B Knebelmann |
=7

" E. Kneser, Columbia University @ V¢ Roies Ak

" 3 W. Mayer

\ ‘l/‘,‘- 3«-’-"‘-& e —

_ K.lenger, University of Notre-Dame
= \ K. Horse

it S J. Vvon Neumann

» | D.J. Struik, M.I.T.
" 3 H.P.Robertson

8 T.Y.Thomas, California University

n X

X Mr. Hsiao-fu Tuan

Tucker

Professor\O.Veblen
o 1H..u’eyl
n | N. Wiener, M.I.T.
n A8, Lefrhehz
s | G.D. Birkhoff , Havvavd University
» 1 T L. Coolidge ,Harvard Dmiversity

» | D.D. Kosambi , Fergusson College Tndia | Poona .
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February 9, 1943
Dear lr. Peck: ’ Ee RC
Many t_l'xanks for your letter of February 5.
Sinee the acadeaiic year of our Institubte begins ik
about September 20, it would probably be best to ar- 5w |

range to have Dr. Chern come sometiwe in the month ,
of Septenber. : i
7 Yowrs sincerely,
e =
Oswald Veblen

. Willy! R. Pwk' Sw:ial Assistent
Division of Cultural Relations
_Department of State :
Washington, D.C. :

07:0B
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ADDRESS OFFICIAL COMMUNICATIONS TO
THE SECRETARY OF STATE
WASHINGTON, D. C.

DEPARTMENT OF STATE
WASHINGTON

In reply refer to
RC

February 5. 1943

My dear Mr, Veblen:

I have received your letter of February 1, 1943,
confirming the conversation we held on January 26, 1943,
at which time you recommended that the American Govern-
ment provide transportation for Professor S. S. Chern to
come to the United States and subsequently to return to
China, in order that he may be able to spend a year in
the United States in advanced study. It is noted from
your letter that the Institute for Advanced Study would
be inclined to sward Professor Chern a stipend during his
year of sojourn,

Your letter does not so state, but my recollection
is that you thought Professor Chern would not desire to
come to this country until the latter half of the year.
If that 1s so, the fiscal regulations would require thet
the proposal be carried out, 1f sdopted, with funds made
avallable after June 30, 1943.

In the meantime I will investigate the possibility
of favorable action on the suggestion you have made.

Sincerely yours,

Special Assistant
in the
Division of Cultursl Relsastions

Mr. Oswald Veblen,
The Institute for Advanced Study,
School of Mathematics,
Princeton, New Jersey.
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o Qe ( da ‘"\) CRo B N
ey e |
(D° i s ‘
February 1, 1943
Dear Mr. Peck: A
day I recall our conversstion of last Tuesday about ;
Professor S. S. Chern

Kunming, China
You will perhaps remember that I stated that Professor Chern is a2 mathematician

of very high rank, not only in his own country vhere mathematics is relatively i
undeveloped, but also according to the standards of Burope and America. Pro-
fessor Chern has studied with the leading authorities in his own field (differ—
ential geometry) in France and in Uermany. Since his return to China he has
been doing original work of a very high order. He would now like to make bet-
ter scientific contacts with his colleagues in the United States.

I am very strongly of the opinion thnt for a country in the position
in which China now finds itself, it is of the first importance to develop a few
citigens who are recogniszed in all parts of the world as leaders in their respec—
tive fields of scholarship. Dr. Chern is one of the few, and perhaps the only,
Chinese whom I know who has a chance of playing this role in mathematice. On
the other hand, I think it will be very much to the credit of the United States
if we can contribute substantlally to the development of such a man.

( I have discussed the question with my colleagues and with the Director |

P.0. Box 96 il

of the Institute, Dr. Aydelotte. If it were possible for your organization to
\ bring Dr. Chern to this country and to provide for his return to China, e &
. be glad to give him the leading place on our list of candidates for stipem
mathematics. This would insure him an income of §1500 for the year that
spend with us. '
If you wish to pursue this matter further, I shall be very g]ad. to come
to see you at some time when I am in Washington, or Lo write you again.

Yours sincerely, : g

Mr. Willys R. Peck, Special Assistant Oswald Veblen ~
Division of Cultural Relations .
Depertment of Stat.e_

Washington, D.C.
ovV:03B -

M N e B
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February 1, 1548

Dear Professor Chern:

I shall be very glad to continue to assist in finding
suitable places for the publication of your papers from time to
time. I only regret that I do not have time to read them myself.

I have talked with my colleagues, and we should be much
pleased if you could spend a year at ocur Institute. I think
there is no doubt that we could obtain for you a stipend of
$1,500. for the academic year 1948-1944. The difficulty, however,
would be in meeting the expenses of yowr Journey to America and
back. I am making inquiries from the Division of Cultural Rela-
tions of our State Department. Perhaps you could arrange it some-
how as an enterprise of the Chinese Covermment in promoting cul-
tural relations with the United States. I am making the argument
that it is very important for China to develop leaders in the vari-
ous fields of scholarship, and for the United States to cooperate
in this process.

~ With best wishes,

-~

s Yours sincerely, _
e O]
e et
: Oswald Veblen 4
Professor S. S. Chern By o
F.0. Box 96
Kunming, China Ay

ov:GB

P.S. Regarding the reprints of your note in the Pro-
ceedings of our National Academy of Sciences, should you not like
to send to the Secretary of our School of Mathematics (Miss Blake),
a list of addresses to which she would send your reprints directly
from here, sending also additional copies to you in China? As we
understand that mail goes to China only by air, and there may be
other difficulties in commection with sending printed matter at
present, we are asking the editor of the Proceedings to send your
reprints either to you, or to our Institute, according to his best

met.
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THE INSTITUTE FOR ADVANCED STUDY
Princeton, New Jersey

October 30, 1942

Dr. S. S. Chern
Tsing Hua University
Kunming, China

Dear Dr. Chern:

Your two notes reached me a couple of weeks ago.
Since I am very busily engaged on work for the Army I was not
able to study them myself and therefore asked my old friend
Professor J. L. Vanderslice to read them for me. He is very
much pleased with them and I have sent them on to the Editor
of the Proceedings of the National Academy of Sciences.

For your benefit I am sending you a bit of criticism
which Dr. Vznderslice wrote about your papers. 1 agree with him
that it was better not to delay publishing in order to let you
take account of his critique. I thoughf,however, it would be
interesting for you to know what he said so that you could take
account of it in some future publication in case you wish to do so.

"The gist of the only criticism I can make is this.
Chern takes for granted the reader's complete familiarity with
Cartan's 1908 method and plunges into complicated manipulations
of Pfaffians. Having succeeded in bringing his problem into a
form to which Cartan's equivalence theorem applies he is satisfied
to close abruptly with the briefest reference to the significance
of his results, geometric or otherwise. Thus one feels a lack of
motivation at beginning and end.

In paper 1, page 1 could be expanded rendering the
selection of the basic equations 3 (p. 2) less arbitrary. At |
least a reference could be given to cover the point. Analogous
basic Pfaffiars have been used by Cartan and Chern before (i.e.
"Geometry of Higher Path Spaces" published in an oriental journal)
but in nothing I have seen is the discussion as complete as one
unfamiliar with the origins of the method requires. Pages 2-5
devoted to inveolved manipulations condensed from his book manu-
script can hardly be more concise. Then, at the end (pages 5,6)
an expansion of the geometrical remarks is desirable, in particular,
actual exhibition of the projective connection there referred to.

The same criticism as above applies with somewhat less
force to the introduction of the simpler paper 2. Otherwise it
seems all right; certainly concise enough, and a more elaborate
conclusion is not necessary in a geometry so well known.
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In briefest form my conclusion is this. The papers
are good but need a clear cut explanation of the method and con-
clusions or a reference to a widely available source. If Chern
wants quick publication this lack is not immediately essential
and could be filled in one of his future contributions to the
subject.”

I do not know whether you ever see any of my other
friends in China. If you do I hope that you will give them my
warm greetings.

Yours sincerely,

Oswald Veblen
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Kunming, August 15,1932,
Dear Professqr Veblen,

I havq received your letter in August of 1941 and I
thank you vejy much for your kind interest in my application
of a stipend in the Institute for Advanced Study. Since the
outbreak of /the Pacific War, my hopes of working in your
Institute seem difficult to be realized. However, I still
wish to kngw the decision of the Institute concerning my
application.

I wish to inform you of my recent research work, in
which you mignt be 1lnterested. In the last academic year I
have concentrated my effort on a study of the different
geometric objects by a constant use of Cartan's method of
equivalence. With the application of this method the theories
of Riemann spaces, Finsler Spaces, Cartan spaces, the geometry
of paths, etc. all come under a unified treatment and the
analytic manipulations are in many respects simpler. Besides
I have obtained some new geometries, of which those of the
isotropic hypersurfaces (the case for a space of three dimen-
sions has been communicated to you) and the r-spreads are the
most important ones. I am endeavoring to write a book and I
hope to report to you its progress later on.

I enclose herewith two short notes containing the
results which I obtained during the last year. As at present
it is very difficult to publish anything in our country, I
beg you to send them to a journal of your country. In order
to secure prompt publication I have written the papers in a
form which is suitable to appear in the Proceedings of the
National Academy of Sciences. I enclose you also a manuscript
entitled "The projective geometry of r-spreads", which con-
tains the detailed calculations of one of the papers, so, that
you can check my results.

Any advice from you will be heartily appreciated.
Thanking you in advance,

I am
Yours Sincerely

S. 5. o (Shiing-shen Chern)
My address: Dr.Shiing-shen Chern, P.0.Box 96,Kunming,China.
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The Projective Geometry of K-spreads

Funily of r-spreads and its Piafiian systen

Anutural genseralization of the results of the last two
chaupters ig that we have in a space of n dimensions (x’,---yx”)
a lamily of r-spreads (i.,e.,r-dimensional varieties) depending
on N=(r+l)(n-r) parameters. For r=1 and r=n-1 we get the
geometries already treated. Another important particular case
is given by the family ol r-dimensional ]linear spaces in a
projective space of n dimensions. 7Theselinear spaces depend
exactly on N parametere and it ies a well-known fact that the
group of one-to-one transformations whieh carry a linear space
to & linear space is the grounr of projective transformations,
There is therefore reason to expect that the geometry in our

<
space is a generalized projective geometry. Irn the following

L]

azee we shali show that this is lne case.

{u

' Suppose the family of r-spreads in question ke given.
ie assume the r-spreads to te sueh that through a point and
tangent to an r-dimensional element through the point there
pasces one and only one spread of the family. To represent
the iamily analytically let us write the equation of the
r-dimengional element as
(1) AXE — fif dX* = O,

Throughout this chapter we shall assume the range of every
small Creek index to be irom 1 to r and that of every small
Latin index to be from r+l1 to n. Along a spread of the family
we then have N A

df ~lip dx”= O,
#here r4 are functions of x*,x‘,p . 1t follows that our
spreads are integral varievies ol the Piaffian system

A7~ g dx" =0,
(Z) {d/z.,‘;-,— s P =0,

#hich,under our assumption, is completely integrable.

1)8ee,lor instance,Schreier-Sperner,iinfiihrung in die
Analytische Geometrie und Algebra,ll,j14,Berlin 1335.
AITl 1
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Jonversely,vwhen such a Piaffian system is ziéven,its
general integral can be expressed in the form
3) [P ) =C

L SRR A, i) =,
where F¢,If are N 1nuv,c"dert first integrals. £ince the first
integrals are independent with respect t0‘$ , the variables ]
can be eliminated and the result is
4) DB %, (§) =
Thece equations define an N-parameter family of r-spreads. The
study of the geomeiry of the family of r-spreads can therefore
be based on the Pfafiian system (2).

To express the conditions for the complete integrability
of the system (2) we introduce the notation

(5') _‘é_f_ 2@k BF ﬂ"

a9 37{‘1 : ,
where ¥ is any function 01 Xt o x+ « Then we can write
6  dF= 9L dx*4 2 (dr ﬂdx*}+ OF (d fi§ — 1 dA™).

By Erobenluf'a theorem a necessary an SuIIIClent condition
for the complete integrability of (2) is given by
[dhidnt] =0, [digdn®|=0, mod. dn—pidnt dps-1idn®

By means of (6) it is easily found that these conditions are
eguivalent to
(7) -k, Sk 48_,
§2. Invariant Pfafiian forms of the zeroth order

In our discussions we shall deal with propertiss of the
family of spreads which remain invariant under general point
transformations
@y LTI DU 2 +0.

X = ALCH,KE), O (K",
The left-hand mewbeis of tue qQU&tLOﬁS (27 are not invariant
Pfaffian forms. However,ii we ajoin to the variables x< ,u* ,pé
the new variables uw ,u ,uy ,u¥ ,u; , the Pfailian Iforms
W = USAAP + UK~ f§dnP),
() W = U (dn ~fgdxP),
w§ = u,f(dfg— " rf’) + (g (dxs— 1 dx?),
are invariant(in the space of all the variables). They are
XI1 2
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called the invariant Plafiian forms of the zZeroth order.

! '~
]

a3y
V7))

0

The Piafiian iorms an be modified without losing

the property of being invariant. In particulasr, we can reduce
- o - y
D

he number of the new variables by imposing some invariant
conditions., As a natural set of conditions we takes the
following:

w0) o= [Wwi] | wtod.
These conditions can be put in a form which involves the new
variables u. Ye introduce,for this and for latsr purposes,
the elements oi the inverse matrices of (uf) and {uj )y defined
by the conditions

% 06)3 Ifﬁ U-d' tLJ’ Sd'
(11) d‘g = u}‘d, = S%.
Then it is easily found that the conditions (10) are eguivalent

1o

(12) Cé,f = ufvf,

Ll ™

The Pfafiian forms a)ﬂL in (3),with u# given by (12),are further

invaeriant Pfafiian forms nf the zeroth order. From the lorm
of the expressions in (9) we =see that thne extarior derivatives

e
e
~

O

wW¢ are he lorms

(13) B (w*) = Wﬁ‘fﬂ%} *W"w’]
| (W) = [$fw?] + [wwWg], |
where ¢f, ;‘f, ¢; are newly introduced Fiafiisn iorms, such

T }PLE.A t

\H

Y Cpg J“S’LUBJ/ - & 3 c
(14) £ = Jugob — dutvf ud vf, med | 07 W, Wi
1 = dug uf

It follows .,___x.., 30 1ar as Lﬂ,)d" 'J remain independent variables,

the Piafiian forms & W af CP# 4’3“454’ re linsarly independent.
Yo find tne expression 1or the extlerior derivative of

we form the exterior derivatives oi the equations(l13). The

resul

¢ a c’ ﬂa_)ﬂ'd @-wé')a)dj;o
j[(cﬁ ~ pfpf— Pruwg ) | - [(wg'+ P Wp H
o [y~ 45 45 —4)?¢‘JWJ+I(¢‘ ¢"‘<}§’+¢‘aﬂ)wﬂj =0.
The first equation oi hat xprescior mr&)*f‘?pa)ﬂﬂ@fa)f

1 contain gy or a]p in each of ite terms., Since the systenm

i""
2]
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(16) (=0, wi{i=20

is equivalent to (2) and is hence completely integrable, the
terms in the last expression not involving cof must be of the
form G&ﬁ[aﬁaf] . e can therefore put _ _

(7)  (o)'=-[pfs] +[Ffwi] + [¢g ] + Qi [T,

where g4 are new Pfaffian lorms. Using this equation,we get,

irom the first equation of (15),

(1) Qf = A
and
() [ pf - Fwi + PG )wi] =0

ie shall derive from the quantities f the first set
of invariante of the family of spreads. The Pfafiian forms
gpg,CP;' in (13) are determined up to the transformation
g BT g0l ai- o,
P = & + a0t = ag
where the a's are arbitrary. when rg,c; are replaced respectively

p
s 4z ; . ‘g . y TS
tities QQ are replaced by %% srelated to ﬁ% as Iollows:

B _ B L ol
Qi = Qg +& ar.
From this equation we get
B __ _p) 4B
Q,ufj = ng' 4"(1 r)@[ P
Because of (18) it is poscible to determine gq such that

Q{%*‘—: 0«

#e shall drop the asterisk and sunpose the conditions

(1) QY =o.

te always satisfied. Then.§g are independent of the choice of

by ﬁﬁ‘,ﬁfﬁ the equation (17) retains ite form, while the quan-

cf ’ff and are invariants.

$3. Invariant Pfaffian forms ¢f the first order
An important step for further discussions is to find the
expression for %% « For this purpose we shall first calculate

o4, 0f ,zetting

(22) {‘Pﬂ-fd“?‘“f—dfv%wé.

B . niod X &
b = dugof + dfvt g — ugy vfo, .

whernce
i) ] -] = ~ ko f 0fu] - o [had' -ttt W]
wiod. ¥

III‘4
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Is £ we that

(23) élff = ~shuguf S uy v~ cgulof vf & alfg
. . ’ké&’(éfcefuﬂa%gﬁafcﬁf*1%50r“g;§r[~
ang nence Tnav

s & = il ) £ 2
%, — (1) Uiy v + 52 Syl irf —-@(ﬁ# Uf 755 S 5%) ;

1t is ecasy to see,on account of (21), that we can arrive at

J
the conditions

(24) Q;f 0

by properly choos The conditions (24) determine ui
in %terms of _‘,.." +0f JUf ,uf yand the new variables ‘_g:J& v .
The Piaffian forms

(26) W = Usob (A1 ~Wdx?) + (4w~ [3dAP)
with yg given by (24),are invariant and are called the invariant

Piaffian forms of the first order,

It is to be noticed that when r=1 or r=n-l, the conditions
(21) and (24) signify that all gj% vanisgh, This suggests that
it is either not possible or at least not practicable to derive
further invarient Pfuffian {orms by imposing conditions on :d‘f;.
We therefore concentrate our attention to the equation (17) and
form the exlerior derivative of this equation. nNeglecting all
terms Env-:lvi:; a)t sHe get

[{sj(-95~4140) +8§ﬁ -8 +(-dGE+ Q- i b Qe -G
s )0’ ‘f’d;“’ﬁﬂ‘@f&yw" jiﬁ] jof mod .k %q&

jl").', Ut‘!’tnr f -'1 '—J.Vt”‘
qu) I 9bf | = [$wg]- [‘Et; IOdJ stad.. ¥k
and 1e second equation of M_r %
(¢°‘) [$595] + [F5w4] = [ G ] meod. w*
ere gﬁf are newly introduced i__}.lij_u.l forms. Substituting
these expres into the last gm.»ttj.qr, we fc,t

MR et it qar
i —adwhaﬂagw )wdw] =0, /mfu{ w# -G

From this ’c ion wWe deri v

S —g dq, 4) "' Kf?é f o B P
ap S-S -S4 fﬂ . mm}ﬂ)}%%ﬁf (Hply 8

On account of the cond l’L_L"I‘ (21} 1t followa that
XII S
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Eh — P £ R
@§) A1 +&d, + Sy =0, med. DT W% WF,

wnhere

@) b=

Again,puttiing B ;y':nj maxing use of the expression loréi

K™

in (28) ,we get

Qi = 775 Y yod WF * wk

This allows us to put £
30) 39; fﬂr‘gJ“E**@#ﬁ“’ﬂ*C‘Zl‘ﬁw %
where the coefficients #5 iuk -%gi saULFiJ naturally the
relatxansé ; B
Qs =0, Qfe=0. Clg =0

Substituting the expression (30) into (17), we get

(W) =— [P wp] +[Prwi] + 55 [fw <] + B4
) ) =~ [9% pft]u H’;,- J bw] rcﬁ,ﬂ[a)a)]

+Qglo J]+6g{,ﬂa)5a)d +qj[mgao]

This equation gives the exterior derivatives of the invariant
Pfaffian forms oi the iiret order. I the coefficients we
suppose the following relations to be satisfied:
(31) ik PG =0 49 Cj;}ﬁ::o,
hich is obvi ously possl

" @ inveriant riafiian forms,the coefficients
< (other than ;5 ) need not be invariants, because they depend
on the choice of the Plfafiian forms rg,tj,ci. The coefficients
or their combinations which are independent oi the choice of
these FPiaffian forms are invariants. From the iora of the
equations (13) and (31) the Pfaffian forms in question are
determined up to the trans ormation

P8 = 4’0‘**5‘5(“”

&, = H*‘+ dydﬁ a4 = 42,;

ff"" ?”"‘*+ a5t wPt Gk agg = aé,

= & + bpP + bty tzf’m,

where Lne coef iLPlﬂ”t" are arbitrary #hen the cg,tg,cd in (31)
are replaced by rgf ;* or,the quantitiee Q are changed as follows:
X

a‘fﬁ = Qup + 705 big,
Qe ~ e+ 3677 GIR Sﬁ%)
%%— cg,g% ¢ 51l - S + 1r 55 e,

we
XI1 6
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e @d +b‘j@
aég == @#’ +c§¢,§ Sfofzj +bi% -

Hence in order th L +' e conditions (%2) remain unaltered, we
mast have F

b =0, e —@é +8ag,
where a, is an ab -...-"J...‘.}.') > f .‘, . It follows that the most
reneral change of th 1 afiian forms rg,raﬁ,r%‘,rd ie given by
4’5 a ¢d¥* aﬂg
(33 d’; b a0k, 4% = ag,

4"’"1‘ APt ak )k ah = aF.
- + by + (- 45+s,’i ) wp.
and are ir

.f the coefficients in E_ 1) 4](5

,ﬂy-émla ‘Pﬁ are tI..; sformed ‘under ei"‘! as foll
(34) {% ’@% o fg"’dﬁ Stby),
¥ ¢
cz,f ~ Qs+ Shaly - ~SJ4&+S«( 26+i7S; 4).

.ﬂf e al V{.I AN' 13.11;41’1 forms ')-E. secong order

The object of this section is to introduce irom r_",rt

. 1 P ﬂ ?

further invariant Pfafiian iorms. shal! first reduce the num-
ber of arbitrary coefiicients in (<'~) by imposin oma invariant
con a.bL’)r'.En -’-'-_.A. £ , ¥g are 1&\_1 To us
(35_) GM = —ji7 (Sfebﬂsfcia)”ﬂ;pw’#@f Wf, mod. Wk
Ifrom which it iollowe that

() e [50)  a [$5 108 ] = - 1y SB[ ] - i [Ber0™]
{?6" HHHF1 1 p] = +ﬁ;rfr[wfuff]‘r+f%ﬁwﬁw] pod- ¥

= = 5 o
ine eliifect 01 the transiormatio ﬁ?

R = R 5P 1 SBa 4 i (SBaf 5T
- 17 (e SF+5758 )4,

we d /
@";‘— &JJ n- rafg}”—ﬂ rgédf r+ §Téa/

illence by properly ch ))sur J,gd sWe can mage
dhen (37) are catisfied, the conditions that the fransformation

-

ZZY 7 T 3 :
(}J} leaves them unaltered are

___J___._
(38) Ay = 7547 &y
e suppose that the conditions (37) are fulfilled and taat

XI1 7
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between the coefficients of (%33) the relations (38) hold. Then
e *LL,lrﬂ (34 )

(37) Ak - Qufe ~SE 4y + i SE(SE 4 +53ap),
g0 that ve thL
(5461) @gﬁ”@ Y 4 rd‘@ "'n r+ (5&4 4’23“,‘2)
To show that aj can be chosen to make i% vanish it is necessary
to show that the gquantities in gquestion are symmetric in j,k.
For this purpose we substitute the expressions (30) and (35)
into (26), The result is y
[- 3‘(&ﬁw€’+g5§wé) 8,6(62, wf’m,‘zafé) Sf @™+ Qe wE)
_d%wﬂyg @,ﬁ@ +@,,, #E - @Pﬁcﬁd-@fé#
+ Qlfy GV OTWE] =0, mod w
This equation Zgond that we Lun uu

o) A5Gl th v Qe tf -~y of 1 AL+ o
Qlfpwf’—f—%[ﬁa}ﬁ_;_adqm&)k

#e then substitlute the expression into the lzaest equation
and p(]h.d.te to zZero the cogufh,lent of aﬂ’a)ﬁa)ﬁ] Jettlnf

-S5Rf +Sk RS 58 6% +s5 g -SEQ + SY

+ Q! fg; thﬁ = 0.
From thie ,v;tlon ﬁe aet by putLl od=p , fL;}’,
- + tﬁ =

| S"f ;éJrS,é@ LT )(Qgg C\f,g) L. it B
The xlI‘t term of this equation is zero, bdehﬂ Bt \37). %he
game is true of the second term, since, from the second egquation
of {15), we have
on frer — RE2
Hence it follows that

g ( (
(42) gk = ait. |

From (3%a) and (42) Js aee that qg can be chosen to
arrive al iLhe conditions
(43) (e =
In order that the trurklor*atlﬁt (33) leaves the conditions (43)
unaltered,we must thL
il '

44 G = e (Séa5+ S5 dg).

The conditions (3%8) and (44) show that by the transfor-

mation (33) the Pfaffian forms of, ¢4 are changed by terms which

Fl
involve only the n-r guantities a,. #We take ag ta be new
variables and adjoin them to the variables z“,n‘, W Jé ,J},ud.
#ith respect to this set of variables the FPfaffian forms 3, J

Ikl B
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are invariant. ihey are called the invariant -faffian forms

of the second order. then thie is the case, the Ifafiian forms

tg‘,rd are determined up to the transiormation
d _— bA¥ L 2% R g% — g
45) {cﬁ,- T+ g OF, A = g,
Q= ¢;, + by,

ne total nuzber ni var

b

abies in ocur set is equal to

n{n+2). On the other hand,we have introduced the invariant
Plfaffian l",).["_;‘_‘:' of the zeroth order (/Od,‘ a_)‘; s those of the
first order a); sand those o1 the second order c;bg, ¢J£ >
the total number of which is (‘—rw)»r #e shal! prove that
we ecan introduce n(r*l)-r rther invariant Piafilian forms,

linearly independent between them and linearly independent
irom aJ‘f w‘; wc'i: 47‘3, CP’- « II this is done we shall arrive at
a sftuation by which we have the same number of linearly
independent Ffaffian forme as the number of nur variables.
This situation ies our ultimate goal.

Belore doing thies let ues form the exterior derivatives
ol the invariant Ffafiian lorms of the second order ¢§(,¢; .
From (36) and (19) we see that we can set

(PP - [4394] £ [95i] + a5 S3 [0 + if7 [y ]
@b = Retp [Ww'] - g [wh0'] = [0 aJJ

%)’ [95; £] -[F5 0] + 57 55 (4] c%p[w‘a) ]
fa) W] - e [0 of | — E@tw

where a{’( Qﬁ nu w1y roduced -fafiian forms,of which
the latter ones are subjected to the conditions
3 e
(47) [Qg k] =0.
The exoressions for the exterior derivatives oi 6*'5 are there-
Aetermi . w N e o ¢ f . P
fore determined,when we know 6@) gjé . To find the latter
Pfaffian forme we form the extsrior derivatives of the equa-
tion (31) =nd make use of (46). The resulting equation,when

completely expanded, i= as follows:

XI1 9
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5;[(4’41“4’ ¢'g)éd”+[((9 W - Qédaj )“)jl

+[(dﬂw Qs b +p PF + Ry 1,0 )Y
f [(dQiq- &ngﬁz#@amf ’Laf‘ii}‘g%ﬁ‘f’?}%n r&&p ¢ )aJ’EwJ)] ‘
-f[(da'f" -4 ﬁ‘P[’f& L P; +&‘@¢ -—(,]“r(ll)5+ Ty B Y

L 7 11 Pg itk ¥+ Qi 4’)«)9‘4)’]

(450 +i¥§%;tgé=4%%&dF+{2ﬂg (Eéﬁ%féuf¢“uahﬁ4f*L;13¢L—+q354%3

~Gfwt -RE} }g,a)fs)a)ga)’] *‘i’iﬁ Edé‘wfw’] + Qe el [ 03]
+ngf r[{d aﬂ(y] @P(,; [}d’aMd]
'+(CL +Q [w?w W’
+ us%ﬁi' “%+ q,;ug ) [} whe’]
- S% QAL 55Kl - sﬁa,,fwww =0.

4

ye shall hi= equation i
“9q) x—rglf(¢4+¢f4is)“y]+[ ﬁ‘yj
* s R’ ] + [ wéww[wj '] <o,

Y=gy %fé’r@wﬂ}%ﬁ—rwﬁ
llggi = d @k -Qp O +285u%% + e d? +Q,9p¢4+-— zsb,
50 g —d%ﬁﬁf'fi”ézéﬁi 155 a1 +c’5'~é‘3i ;
i +
4 = g8 %ﬁw I T B + 4597,

the congruences sodulo (,00‘ wk, oy
'hat the right-hand aemter the fourth equation of (50
ie 4 linear combipnation of (Uf L(Jﬁ, (U,g has teen established
and is expressed by (40). ihen (40) is ubstituted into (4
the terme involvin aJ’é and those not Lr.\fw'!'."'._..'djﬁ
vanish separately. By a proper choice 01 the Flaffian forms
ve get fre 18} or (4 the egquatinr
[(ﬂ—rg,; 474 +¢f¢ﬁ +‘fowa)ﬁ f %ﬁ cdi+({"f’w )CO’*J =0,
¥hieh express the vanishi rme involving a)f
sauakiics
(51) —gf@mf@b%m +l%paﬁ+[4’fcd‘] [ %w@
m faffian 1 satisfying the
52) frz,,m wﬁm] =q0.
From (51) it foll ows that
275 (¢J+LEP£4¢])+[L5;§“)§]_-—;0, med . W* ¢
and nence that

XI1 10



MeRibesscy iRt s ARSIEIRNMA BN R d GR&EY; Briticeton, NJ, USA

From The Shelby White and Leon Levy Archives Center, Institute for Advanced Study, Princeton, NJ, USA

&y

hesnall

RFoAteEMath

Records of the School of Mathematics : Members, Visitors, Assistants : Box 5 : Chern, S.S.

ReafrdROLhe

4’4 +[¢£¢Pg]+f‘})ﬁm§] 0, ned. W W¢
[( ﬁ nrS %;ME}W’Ov fnwd W* Wt

L"Z‘V;@,ms,q;,/; ~0, mod 1% i e

i u;{;: Tgféﬂ}rrgla nwzl zd" a)ﬂ QY.

(55’) gﬁgﬁ —r& - #v3 fépé —r6g) =0, mod. W W Wi,

where

Cont

eIore progceeding r e 20
consequence irom the eguailon {(43). ne equation (2l) glves,
vhen the indices

| 4a+[¢£¢5]~[tg,pwﬁj [w wg’pa@ Wkl

%‘géﬁ ol 65 D¢ W .
Y =G ¢+ Os-sEbe, e, c()"‘u)" W4

Using (48),it is not difficult to chow is of the iorm

(55) Qb = —[94%s] + [mew?] (g [4)[[()}]
T - [Chf] + [0 Wk ] + S (00T +Sipr 1]

(5@) ;-S‘J.pf -+ Oxfﬂ d

e now form the rioxr derivat the first equa-—
F;, i 0T | ) 'J.".t':? 2 1;..,1 M ;:)/ i n Y [d%wfa)dj
Yor a fixe Ie] o1 V e Ja ve multi ) '.‘)
o P ¥ \ ST BN
m w 0" W] e AT
thilch Ve non-zZeron -5 1 muitinlied by the

}....'.‘t -.‘.72\

[Xé%’wwfj
80 That 1t yllows that
”(m}/@ mod. a)du)‘ (U‘;(

.r!.‘._ _L '.",:

’\,.
=R st %4# I RS RET
(57) *Qﬁﬁf;‘f A (R G DT +SFRE 98) +SPO+F
i r(gd ‘9{1 *gr‘% _ggg,@ 83’5553)—0, mied w0l Wy

£3 13



MeRbesscy iRt s ARSIEIRNMA (BN R d GR&EY; Briticeton, NJ, USA

From The Shelby White and Leon Levy Archives Center, Institute for Advanced Study, Princeton, NJ, USA

&y

hesnall

RFoAteEMath

Records of the School of Mathematics : Members, Visitors, Assistants : Box 5 : Chern, S.S.

ReaArdROLhe

Contracting § and Y , we get, on remembering (37),

(58) (MH)@;‘@%'&,?(:‘H)S&B‘; + QA bl =0, mod. P w¢ wi

from which it follows th .
67@ ﬂ-f‘HEpBJ Fa éﬁ mod . Wt a' Wi
Substituting this into J, 2 get
Qg )Fﬁ_ (é‘ 9& +é}‘- ; )1/‘»027{ d)d‘u)‘ a)c.«.

These t: gonse Lu.ru. x pit us to put
$9) Of = wrm S8 b~ agir Ky Wty ko Kg wE
0) 84 = it 91+559;)+Wrwr+%£ o+ gl wf,

with
(61) U'r-()! :@1“0 D ot =0
while, becaus ol #e have also:
Iayﬁ &] =4.

(62) Vi}r V}fl’, %f Vide, Voo [w'w?id
20, invariant rFfafiian forms of the third order and the Iourth
order

As it has been stated we shall introduce rif'wl* rg‘ furthez
invariant rfafiian forms, which are linearly inde oi
gach other and l.nearly independent irom a)“a)‘ u)d, ¢;’
Thesze are natur _‘_11_} ailaraead by f?._ ) '6‘ . Since they are
not completely determined, we ghall determine them by imposing
some invariant conditions. The fa i that they are completely
determined ther implies the croperiy ol being invariant.

,_Q"‘ '—m‘*)h [@”‘wﬂ] ~[PFu?],
5,_7; —(:d)—[uJ"‘qu] ~[P;a)?],
SCq = Wy)'~ r{ r[?at{)]‘f‘[ch(tﬂp] 'F[_[djq?;]
. Bp = () + ;5 [4>Pu54]+[¢,é'¢x] [opu3]
R/ S
( B (nrii [O#0WR] + fla'er],
=y g, (6] (¢°‘wd]+[¢f¢z]
- S5 Girv (—aka)é] + v (W D)

@‘z- (.qb;‘) —ﬁ-_—r;—,ij"’] + ¢§¢£]+[¢;¢E‘]-

Batiaee 3% 4 TE) f 22y [ \ wa } T
From \(1L23)41\ :ld,‘\--k- s\ ), \0OU)} W& nNavVe
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(=0,
52t =o,
%p[w“w” +gLta’] + G [pwl Qg lopa ],
@ﬁ == MH @ [‘Pﬁ@"]"’ﬂﬂrp[‘ofaﬂ] (‘ﬁra [‘Opl()r]
2 + Rel [mWJ + R[] + Rk [wp ],
P = (el w'wF] + Qe U()J‘a)fjwt @‘ﬂ [wiof]
4’ £
+%[umf] B Vﬂ [w'0#] +V‘ g W]

Forming the exterior der ve of the first equation of (63),

7 . {@w@] +[@“wa =0.
g = /% I#Ew‘fl%,[mfw‘*] +$}£[a)fa>"] wisd, ot

or the m this 1 e I ult concerning the
exprescion for @‘:; , 3ince f;‘ is determined up to the trans-
F o e 4 puae g f A \
01 10 1 (49 )

e see how far the :sfafiian forms Oa are deter-

If the Pfafiian forus O ,:; ,G4 are replaced by

+ 1 “ # . . Py 3 s i \ . . o : .

6}6 . J*"d ;the lat er ones according to ) sthe expression

ﬁé corresponding Lo Qg is related to @ﬂ 22 follows:
52, %W‘J -Gk~ i S3li 00T by [T
QPR T R W)
+(@}§w dﬂ)[a)gaJUH Wlé@f)[mw]
+(Rg,k egﬁ)ww] +6@;’~ ) [whw c;]

A comparison of thes uation deter-
ined up to transiormation o1 the iform
(65) 9;@ G4 +Cﬂ;a)ﬁ+&,w? +qga)'
here th coeffici € Arbltrary.
I1f we czearch for the efiect of the transformation (45),
65) on the ﬂ¢s¢11¢;“;' (64), it is easy to Iind

m = Gir "’zUHj (Sf% +55br) +ipk (SEGrS5Cer)
m o= V}; ~SM,,( + ﬁ(cg“;@z +3‘ﬁ(;f) 4 3
f%r*nmsdcy-f-ﬂ r(‘g%bl;;*% ), S‘.

% Rﬁﬁ#‘%% T r+15;6 G%
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) the conditione (61 @ retain the 1Iollowing:

(67) Ly =0, 17
oW st !} r

11l¢ e . L .r+' ) = g
Cﬂ =- B bz, Clg = %t
Underx iitior
W @ﬂ"“zmn t’?'
Rﬂﬂi%g +(1+ -r+l)dzfﬁ
e car hereiore ‘”'1 N ee bT’l c
Rm =e Rgu*%«, =0,

\

by which "r) ""df% ..... ly sterpined. It follows that by
e conclilons p.
o o, R kB o
the Fiafiian iorm: f';.‘,ud are completely determined, while a,,_
is deter up .to the transiormation
&7 Qi 6’;1#('@,0(}*
faiiian fors }. nus detlernined are invariant and are
called the invariant "fafiian forms of the third order.

hall proceed to determine eé « For thic rpose
#e Du%

87 = - i R [ uP] + Ko [PwP] + K [16RF]
i +@zf£m¢wﬁ] + [Ght],

where fying the c¢ondition:
(7/) [}'i a)i]-/O .
xpreszions for J C @ determined from the conditions
-'(J"'? (658) e let us put furthe:
(7-2) {QJ é“ [% 4’?]'#1144! ’u)t 9‘]
b; = &/ [6,47] - L7 ]
Then c' Fert LL n of the four and the fifth

eguations o 5) will -,;V-_

QG T «[B 4] - [%f"ﬁfﬁ?” - [s?w‘]
-~ Sp (i [0 k] - 7 [0S ) =0,
- @) - (6] -[BFwi] +E¢"‘@J + Lri”'fd’ﬁ} PE DL T
| ~S‘( 7 [Op04]- 5 rLLd"@.:] Y

(7 ) nfrH@J Edﬁﬁﬁﬁggfb ""’??4%’{‘&1[95;)6();]
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5&4’; +U}1 ¥ + Vmcp")w,]
_L%CPA'(" £¢ﬁ) al{] ‘f’[ﬂ)al(j}o,‘é]__o wod Wt w-

('74) 09; & H’“‘a)r] [d,,;“)‘,] 8, smad. B 17

D’W 0ol + G gg{ & + QL Hf RE% BF
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d’zfé Rpﬁd’?* (9% K ,;45( (:?”dff [ ‘
njr+1 ﬁlf- &nﬂ, q‘g—"O%wd Wit Wy
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+‘9{f(62f +0d£j’)d>ﬁ+ };ﬂ @g 5O+ REYPE)
. =0, mod. w u)" Wy
‘%—(9‘;-—30 mod. wWe.

combinir Lthese ¥0 equations, we can

(7%) 9;3’__,4_(@51’7»@‘[{)4,4 %'(T%L(”fm‘f’j tfg ‘?’}’CPI)
—FTMQ)’(—F Tgu) +T§1“)d:

Substituting (75) to | | e
gt = l—@*ﬂ%#%ﬂ%" 5% ) [#F0°]
(7b) m(kﬁm"wfﬁ f;z?ﬁﬁwfj)

tdfu)lf‘] + WEawP] B
rém"w@ :-%;'f‘z‘g [2 w‘u)f] +T2PL a),g f]

inere,owlng 0 4 Cchar 2 0f notation, the 1uan ti are only
gub jectesd to the condition:
(77) e = T
When the ._‘,‘.... )} ie applied, the -efiect on the
coeificients is _l.! 1l by 1
'T%p o Itﬁ n—rﬁgﬁ (;16
1t follows 1t} ditiorx
(78 ,E b2,
the gquantities ¢ f/-.-—.Lr;.' hence the Pfaffian forms Og are com-

il e Yne A4 ‘ o T pm— R b loan 4
ple Lely deler ...L;...-';.. iflg riglillian 10Xme 6ﬁ thus obtained are

irli 19
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invariant and are called the invariant Piafiian forms of ths

fTourth order.

It is interesting to remark that for r-1 and r=n-1 it
iz sutfficient for our purpose to introduce the invariant
Pfaffian forms up to the third order inclusive. In order that
the results hold for a general value of r, however, those of

the fourtk order are necessary.

§6. Solution of the problem of equivalence anda geometirical
interpretation _ -

Concluding the results of ti.e above Iive sections we
see ithat we have arrived at a situation by which we h#:c n(n+2)
variables z%,x¢ ,wﬁ ,u.ﬂ u, ,13 ,ud,a.ﬁ and the samne nuaber of linearly
independent invariant Ffafiien form: dfci dh ?F Vﬂ q;’at
In order that two iamilies of r-spreads are jlhlleeut,l-e.,
that there sxistec a roint transformation which carries the
spreads of the one family to those oi the other family, it is
necesaary and sufficient that the corresponding invariant
rfaffian forms are squal under the transformation. #hen the
exterior derivatives of the invariant Pfafiian forms are ex-

preszed as exterior guedrutic foras of themselvea, the coeifi-
cients whicn enter in these expressions are invariants, Thus

the quantities ,k,V,T which entor LJQ,,( @‘3,@,@‘* are invariants.
Further invariasnts are given by tne coeliicients in the express-
ion: for &y, @g . It ie well-known that a complete system
of invariants ig ziven by thesge invariants and their covariant
derivatives. In this Wway, the problem of squivalence is com-
pletely solved.

A particular case of our family of r-spreads is given
by the family of linear spaces. In this case, we easily find
(79) =P =5 =5 =y =Bg=0.

The invarisnt fafifian forms bebahe the relative components
of the zrour of crdjectivc transiormations in a space of n
dixensions. Ey a process whigh we have repeatedly applied,we

can utilize the invariant Pfafiian forme in the general case

m

to define a generalized projective geometry or a projective
connection in the space. vWe state this result in the follow-
X1I 16
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CHINESE EMBASSY
WASHINGTON,D.C.

May 29, 1942

Mr. Frank Aydelotte, Director
The Institute for Advanced Study
Princeton, New Jersey

Dear Sir:

In the absence of the Ambassador, I wish
to acknowledge the receipt of your letter of May
23rd, and to assure you that it will be brought to
his attention upon his return to Washington next
week.

Very truly yours,
LOTA LOIS ING (7)

Private Secretary
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Copy {for Miss Blzke

gl

Bl s,

o e

ML 9..0F Nsy 23, 1942
4 &

| His Excellency The Chinese Ambassador
The Chinese Embassy
Weshington, D. C.

My dear Dr. Hu Shih:

I take the liberty of writing to you about a very
eminent Chinese mathematicien, who is eager to come to Princeton
to work =t the Institute for Advanced Study. This is Professor
Shiing-shen Chern, whose acedemic career is summsrized in the
enclosed ststement. Frofessor Chern's publications, which have
been read by members of our School of Mathemsatics, indicate
thet he is one of the most promising msthemsticians of this
generation.

It seems to us quite clear that Professor Chern him-
gself snd Chinese mathematics in general would be advsnced if it
could be made possible for him to come to the Institute for a
yeer or, still better, for two. At the end of the wer Professor
Chern could be immensely useful in his own professorship =t
National Teing Hua University end indeed throughout zll the
universitiss of Chine.

We should be most happy to have Professor Chern es
& member of the Institute if it could be made possible for him
to come. I regret to sey that we have no funds out of which we
could oifer to defray the cost of his travel or of his expenses
in Princeton. I em writing you in the hope thst it may be
poseible for the Chinese government to make Professor Chemn's
visit to Princeton finencielly possible. His own high qualifi-
cetions and the importance of the subject would seem to us to
Justify the Chinese government in underisking this expense.

With kindest regards, I em

Yours sincerely,

FA/HCE FRANK AYDELOTTE, Director

0 stabm can (962 Clix
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This reminds me of another project which I have. thought
of. There is a Chinese mathematician, Professor Chiing-shen
Chern, who seens to all of us here to be probably the best that
has yet been produced in China., He would like to come to the
Tnstitute. DBub we don't see how to mamage 1t elther from Lhe
‘pointorviuorm,wfrmmpointofviwofthooth«r
arrangements that would be needed, If any suggestion should
ocour to you, I alould be very glad to have it.

Yours sincerely,

Oswald Veblen

Dean N.C.D.Richardson
Brown Universily
Providence, R.I.
Ov:GB

Copy sent Prof. Neugebauer
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e — v Lt
Y Sy 1 :
11_,-,.,_' 2 /

- 'ﬁﬂz ROCKEFELIER FOUNDATION
49 West 49th Street

New York
April 30, 1942

Dear Mr, Aydelotte:

In my letter to you of April 10th I remarked that
we would give the question of bringing Chern to this country
further thought and that I would communicate with you again.

I am writing now to sgy that at o2 conference of the
officers having to do with refugee scholars it was decided
that the Foundation would not undertake to bring a scholar
from China at this time.

Cordially yours,

(Signed) Frank Blair Hanson

Mr. Frank Aydelotte, Director
The Institute for Advanced Study
Princeton, New Jersey

FBH:CR

COPY
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April 22, 1942
Dear Frank:

The facts concerning Professor Shiing-shen Chern are about as follows:

He wrote me on May 8, 194l, asking whether he could get a stipend in the
Institute in 1942, With his letter he enclosed an account of his researches,
and a paper which he offered for publication in one of the American methematical
journals. The paper struck me as being extremely good, and the referee's report
pronounces it first class. His work altogether seems to establish that Chern is
the most promising Chinese mathematician who has thus far come to our attention.
Our mathematical group would therefore, except for the difficult situation in
witich we find ourselves, have recommended him for a stipend from the Institute.

In the present circumstances our recommendation is that an attempt
should be made to bring him to the Institute for a couple of years. The problem
of bringing him here and of retwning him to China at the end of his period might
be referred to:the Chinese Embassy in Washington, and the’ funds might be sought
from one of the Foundations. We feel that Chern seems to be & man of such un-
usual quality, and the need of China for the development of such men so immediate,
that there should be a good chance of carrying out a program of this sort.

I enclose a short outline of Dr. Chern's career, which he supplied him-
self, and may add that he is now a professor at the National Tsing Hua University,
which was moved from Peiping to Kunming, Where it is now I don't know.

Sincerely,

Oswald Vabl_en

Dr. Frank Aydelotte
OvV:GB
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COPY

My Academic Career
Shiing-shen Chern

I was born on October 26th, 1911, in Kashing,
Chekiang Province, China., After graduating from the
Fulun #ddle School, Tientsin, I entered the Nankail
University, Tientsin, in 1926 and obtained my B.Sc. degree
in 1980. In 1930-8l1 I was assistant in the Department of
Mathematics at National Tsing Hua University in Peiping.
In 1831-34 I was studying in the Graduate School of Tsing
Hua University, and completed my work with distinction in
1984. I was then granted a fellowship by the University
to study abroad for three years. I studied from 1934 to
1986 in Hamburg, Germany, under Professor W. Blaschke and
received my degree of "Doktor der Naturwissenschaften" in
February 1986. In 1936-37 I studied in Paris under the
direction of Professor Elie Cartan. In 18937 I came back
to China to be Professor of Mathematics at National Tsing
Hua University, which poeition I am still holding.



(IAS)

CHERN

P

F.AYDELOTTE TO F.B.HANSON Apr.8/4f SEE (IAS) AYDELOTTE

VSN ‘TN ‘uoladulld ‘ApniS paoueApy 10} alniisu| ‘1sjua) SaAIYdLY AAST uoa pue alUAA AQIBYS 8yl wol4

VSN ‘TN “U0R0Id {(REHS PROVSAPYE G RIBUF W IdAUR OSSR A8SHERRShEING G1BKIBYS OY.8R

"S'S ‘wIBY) : G XOg : SJUB)SISSY ‘SIONSIA ‘SIaqUIBIAl : Soljewayle|\ JO [00U0S 8U} Jo Spioday



Nembsssc¥iriprmdisteantnd®ancad ShedY; Privceton, NJ, USA

From The Shelby White and Leon Levy Archives Center, Institute for Advanced Study, Princeton, NJ, USA

&y

hesmall

RFoAtoEMath

Records of the School of Mathematics : Members, Visitors, Assistants : Box 5 : Chern, S.S.

ReafrdROLhe

April 8, 1942

Ir., Aydelotie:

I have checked up with Alexander, lorse,
von Neumann and Weyl. They are all in favor of
your going shead and making the best arrangement that
you can with the Rockefeller Foundation about the sti-
pends for Siegel and O8del.

¥We also think that it would be very desirable
to do something about the case of Ir. Chern, who appears
to us to be the most promising Chinese mathematician who
has appeared on the horiszon.

It 2lso ocours to me that it would be desirable
if you could talk over the case of Tarski with Dr. Hanson
on the basis that with a little supplementary help f{rom
the Foundation he would be taken care of at Berkeley for
the duration of the war.

0.V.
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| 2L, 1 w lﬁ»-.-'&

THE INSTITUTE FOR ADVANCED TUDY

SCHOOL OF MATHEMATICS, SENB-didty PRINCETON, N.J.

Application for Stipend

Full name Shiing-shen Chern Date of birth Oet,26, 1911,

Place of birth Kashing,Chekiang,
Present address P,0,Box 96, Kunmin Chin China,
Citizenship Chinege

Permenent address P,0,Box 96, Kunming, China,m unmerried? lagrried
Children? One child

Degrees received when and where?

B.A. 193C,Nagnlkzal University, rientsin, China,

M.A.

Ph.D. 1936,University of Hamburg, Germany,

Major subject Mathematics

Minor subjects Physics and astronomy

Have you held any fellowships or scholarships before?- Which,when,and for study where?

Fellowship of National Tsing Hus Universitv,1934-37, for study in
the University of Hamburg, Germany,1934-36, and for study in the

University of Paris, france, 1936-37,

Former end present teaching positions Professor of Mgthematics, National

Tging Hua University, China, 1937-.

applicant ask to
Recommenders (preferably professors under whom candidate has studied, whmﬁshouldésend
directly to the School of Mathematics . confidential information about the
candidate's character and scientific abilities):

1 hove asked Professor E,Cartan and Profegsor W.Blaschke to send you .

not sure whether their letters of rec

(Over)



Nembsssc¥irtprmdrstetantndbancad SaeHY; Privceton, NJ, USA

From The Shelby White and Leon Levy Archives Center, Institute for Advanced Study, Princeton, NJ, USA

&y

hesnall

5PhesteLNEh

Records of the School of Mathematics : Members, Visitors, Assistants : Box 5: Chern, S.S.

ReerdRoLhe

Thesis and other published papers (give titles and exact references; and send copies
if possible):

Jee gccompanyving list. voples are sent to you under separate
cover,

Outline (in not more than 200 words) previous and intended research:

Previous research:
1. Projective differential geometry (Papers 1,2,3,19,2C)

*he most important contribution in this field ia the generalizatian
of the Laplace transformation of conjugate nets to that of a class of
p-dimensional varietles in n-dimensicnal projective space(19).

2., Uifferential geometry in simplectic apace( Paper 18)
Theory of curves and hypersurfaces,

%, Topological differential geometry (Papers 4,5) .

4, Theory of generalized spaces or Non-Riemannian Geometryv (Papers
6:758:9310911!13,21)

Pogsibllity of the immersion of a projectively connected sgpace in
$ent—ed o projectively flat space of higher dimension., Geometry of
an ordinary differeatial eguation of the third order, Geometry of
higher path-spaces. Geometry of isotropie surfaces.

5. Integral geometry (Papers 12,14,15,16,17)

Kinematic principal formula in n-dimensional Euclidean space.
Integral geometry in any Klein space, in particular the generaliza-
tions of Crofton's formula and Cauchy's formula. <The intrinsic -
parameter of G, Piek of a curve enters into these formulas,

Intended research:

1. Ueneralization of the formula of Gauss-Bonnet, The formula of
Gauss-Bonnet is simply an "integral form" of the equation #®3=K[Wu]
of Cartan for the theory of surfaces. By this obgervation some
formulas analogous to that of Gauss-Bonnet (for n-dimensional
Riemannien geometry and for some other generalized geometry) may be
derived,

2, bifferential geometry in the large. Topology of homogeneous spaces.

3. Geometry of a space of n dimengsions with an m-parameter family of
p-dimensional varieties. (Generalization of the geometry of paths)
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A 1> .

CH08D) CRuinnn,

June 23,1941,

Dear Professor Veblen:

Your letter of June 2,1941, was duly received,

1 thank you very much for your kind interest and infor-
mations eoncerning my spplication for e stipend from
your Institute,

Following your advkce ,I enclose herewith a form
of application; at the sgme time I =zm sending vou from
Shanghail some of the reprints of my mesthematical papers.

I think that a letter of recommendation directly addressed
to you elther from Professor Cartan or from Pﬁofesaor
Slaschke might be of some help to my case; so I am writing
to them to that effect, but, under the present conditions,
the correspondence might be interrupted anywhere in its
course,

With best regards and thanks,

I am
Yours sincerely
L oG ANRGLE
(Shiing-shen Chern)
Pleage notice, my address is:
Dr, Shiing-ghen Chern
P,0,.Box 96

Eunming, China
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List of Mathematical Papers by Shiing-shen Chern,
1. Paire of Plane Curves with Points 1n One-to-one Corres-
pondence, Science Reports of I'sing Hua University, Series 4,
701.1(1932), pp.145-153.
24 I'riads of Congruences with Generators in Correspondence,
I'8hoku lMathemetical Journal,vol.40(1934),pp.179-188.
:, Agsociate ‘uadratic Complexes of a Rectilinear Congruence,
r8hoku Mathematical Journal, vol.40(1934),pp.293-316,
4, Abzzhlungen fUr Gewebe, Abhandluncen aus dem mathematischen
Seminar der Hamburgischen Universitit, B34,11(1935),5,163-170,
D Eine Invariententheorie der Ureigewebe aus r-dimensicnalen
dannigfaltigkeiten im R, , Abhandluncen aus dem mathematischen
?‘fﬂj’.:lif g{i‘r;il.%;nhbu‘r;g&s%%i?iversitfét, Bd,11(193%),5.333=-358.
6., Sur 1z gbométrie d'une Squation différentielle du troisiéme
ordre, Uomptes Rendus de 1'Académie des Seciences & Farls, Tome
204(1937), pp.1227-1229,
Ts Sur 1la poaaibilité de plonger un espace S connexion
projective donne dans un egspace projectif, 3Bulletin des
Seiences ﬂathémetiques, 2,sbrie,tome 61(1937),pp.234-243,
8. On Projective Normal Coordinates,Annals of llathematies,
v0l.39(1938),pp.165-171.
Q. Cn Two Affine Connections,Journal of the University of
Yunnan,vol.1(1933),pp.1-19.
10. Sur la gfomftrie d'un systdme a'équations diftdrentielles
du second- ordre, Bulletin des Selences Mathématigues,2,série,
tome 63(1939),pp.206-212,
11, <+the Geometry of nigher Path-spaces, Journal of the
Chinese Mathematlcal Society,vo0l.2(1940),pp.247-276.,

1



Nembsssc¥iriprmdistetantnd®ancad SReHY; Privceton, NJ, USA

&y

hesmall

FoAtoEMath

From The Shelby White and Leon Levy Archives Center, Institute for Advanced Study, Princeton, NJ, USA

Records of the School of Mathematics : Members, Visitors, Assistants : Box 5 : Chern, S.S.

ReafrdROLhe

12, Sur les invariants 1ntégraux en gfométrie, Science

Reports of Tsing Hua University, Series A,vol,4(1940),pp.85-95,

13.  The Ggometry of a Differentizl Equation of the Third

Order,Science Reports of Ising Hua University, Series A,

vol.4(1940),pp.97-111,

14, Some Problems in Integral Geometry,quareéerly Journal of

Seience of Wu-han Unilversity,vol.4(1940),pp.1-15.

15. (with Chih-ta Yen), Sur la for'mu'lerpr'incipale cinématique

dans 1'espace 3 n dimensions,Rendiconti B.Accademia dei Lincei.

16, Sur une gbnéralisstion d'une formule de Crofton, Comptes

Rendus de 1'Académle des Sciences & Paris,juin 1940,

@%¥. On the Integral Geometry in Klein Spaces, swbmitfed to the
fov publication

Anngls of ligthematics,

18, (with Hsien-chung Wang), Differential Geometrv in

Simplectic Space I, to appear in the Science Reports of I'sing

Hua University.

19, Sur une classe remarqusble de varidtlés dans 1‘'espace

projectif 2 n dimensions,to appear in the Science Reports of

Taing Bus University.

20, Sur les ibvariants de sontaet dans 1a céométrie projective

différentielle, to zppear in Rendicontl R,Accademia dei Lincei.

21, Ihe Geometry of lgotropile Surfaces, Submited to the Annals

of Mcthematics fer publication,

22, On Projectively Flat Spaces. Unpublished.
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(IAS) SHTIING SHEN CHERN

Prof. Veblen has Chern reprints’'in his file.
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June 2, 1841
Dear Professor Chern:

I have handed your paper on "The Geometry of
Isotropic Surfaces®™ to the editors of the Annals of Math-
ematics.

I am also very much interested in your desire

to work at our Institute. Personally I hope very much
that you will be able to do this. It will not, however,
be possible to say anything about your chances of obtain-
ing a stipend from the Institute for the academic year

1 1 til next autumm. In the meantime I thimk it
would be a very g ea if you would fill out the en—
closed form for application. I am also mailing you under
scparate cover a copy of the latest bulletin of the Imsti-
tute.

With best wishes, and the hope that this letter L%
will reach you as quickly as yours did me (less than two :

weeksl), j":
Yours sincerely, . [
- I
|
Dr. Shiing-shen Chern Oswald Veblen
P.0. Box 96 :
Kunming, China
ov:CGB
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May 8th, 1941.
Dear Professor Veblen: 7 =
I beg to send you herewith a new paﬁer of mine,
"The Geometry of Isotropic Surfaces", which, if you think
fit, I hope you will send it to an Aﬁerican mathnematical
journal for publication. - st Csﬁ{7w;-;) Sy
I enclose also, for your attention, a short account
of my academic career and my mathematical researches——— 1
should like to have your advice as to whether, with such
preparations, I could get a fellowship to work in the
Institute for Advanced Study at Princeton. I returned from
France to China in 1937. By that time,the National Tsing
Hua University, of which I am a professor, had moved from
Peiping to Kunming in South—wesg‘aﬁina and had lost all
its books and equipments. We have endeavored to build up
a center for the training of students, and in this work we
have fairly succeeded. But qwing to the pressure of the
war, we can not, at present, afford to build up a mathe-
matical library indispensable for serious research workers.
With such meagre equipments as you could not imagine,
I have been pursuing my work for the last four years. In
this period I have nevertheless achieved some results which,
as my enclosed account will show, may be more significant
than those done by me during my years of study in Europe.
To continue my advanced work further, I should like to have
a chance to work for one or two years in your Institute for
Advanced Study at Princeton, and so 1 should like to know
whether the Institute can grant me a fellowship in 1942,
as there is now practically no hope of getting any such
fellowship from a Chinese institution. Should the fellow-
ship be granted to me, I shall try my best to finance the
passage and travelling expenses mycelT.
As the ordinary mails between America and China

are now gquite irregular, I may be pardoned if 1 should
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ask you to send me your reply by air mail (China Clipper).
I send you by ordinary mail some reprints of my
papers and I hope you will receive them later.
With thanks in advance,
I remain
Yours sincerely
S S che—
.= . (Shiing-shen Chern)
My address is:
' Dr. Shiing-shen Chern
| P. 0. Box No. 96
Kunming, China.
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COPY
May 8th, 1941
Dear Professor Veblen:

I beg to send you herewith a new paper of mine, "The Geometry of Iso-
tropic Surfaces", which, if you think fit, I hope you will send it to an American
mathematical journal for publication.

I enclose also, for your attention, a short account of my academic career
and my mathematical researches ==~ I should like to have your advice as to whether,
with such preparations, I could get a fellowship to work in the Institute for Ad-
vanced Study at Princeton. I returned from France to China in 1937. By that
time, the National Tsing Hua University, of which I am a professor, had moved from
Peiping to Kunming in South-west China and had lost all its books and equipments.
We have endeavored to build up a center for the training of students, and in this
work we have fairly succeeded. But owing to the pressure of the war, we can not,
at present, afford to build up a mathematical library indispensable for serious
research workers.

With such meagre equipments as you could not imagine, I have been pur-
suing my work for the last four years. 1In this period I have nevertheless
achieved some results which, as my enclosed account will show, may be more
significant than those done by me during my years of study in Europe. To con-
tinue my advanced work further, I should like to have a chance to work for one
or two years in your Institute for Advanced Study at Princeton, and so I should
like to know whether the Institute can grant me a fellowship in 1942, as there
is now practically no hope of getting any such fellowship from a Chinese institu-
tion. Should the fellowship be granted to me, I shall try my best to finance
the passage and travelling expenses myself.

As the ordinary mails between America and China are now quite irregular,
I may be pardoned if I should ask you to send me your reply by air mail (China
Clipper).

I send you by ordinary mail some reprints of my papers and I hope you
will receive them later.

With thanks in advance,

I remain
Yours sincerely,
S. S. CHERN
(Shiing-shen Chern)
My address is:
Dr. Shiing=-shen Chern
P.0.Box No. 96
Kunming, China.
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A Short Account of My Scientific Researches
Shiing-shen Chern

I began my researches oun wopics of projective diffe-
rential geometry. In Papers [ll,L21,13JT I studied some
problems in this field by following Wilczynski's method.
Later I made use of Cartan's method of moving frames and Gare
in Paper |20) a simple geometrical treatment of the pro-
blem of invariants of contact studied by C.Segre and
B.Segre, and proved some new theorems. In Paper 1194 I
indicated a possible generalization of the theory of
Laplace transiorms of conjugate nets to a class of p-
dimensional varieties in n-dimensional projective space.
For p=2 these varieties are identical with the surfaces
sustaining conjugate nets, while in the general case
they may be characterized geometrically as followes: Let
A be a point on the variety Vp» Sp the tangent p-flat of
VP at A, Srwrthe ambient space containing all osculating
2-flats at A of curves on V, through A. It is well-known
that, if Sy is a (p+q-1)-flat in §,,, through A, the
tangents to the curves whose osculating 2-flats belong to

§H$4form a quadric cone having an equation of the form
Aprt Lp+1 + FApig Bprg =0,
Pp1, - -+, &pey being quadratic differential forms. Our

varieties in question are then characterized by the pro-
perty that &pm , ®p+q are perfect squares of linear
differential forms. The totality of such varieties depends
on p(p-1) arbitrary functions in two variables. Every
such variety has p(p-1) transforms, which are varieties of
*Phe titles of these papers and the journals in
which they appeared are given in the list at the end of
this account.
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the same nature. The whole theory of Laplace transforms
and Laplace sequences of surfaces may thus be extended.

In Paper |[18] I also appbied the method of moving
frames to study the differential geometry in the so-called
"simplectic" space in which the group of transformations
is the simplectic group (by using a term of Weyl).

vhe set of Papers [6),(7], (8], (91, 10}, [11], [13],
|21) §eals with the theory of generalized spaces (or Non-
Riemannian Geometry). In Papers |6), 13, I gave the defini-
tion of a normal conformal connection in the plane in which
there is given a differential equation of the third order
possessing a certain important property, the definition
being invariant under the group of contact transformations.
The general case has also been studied. It leads to a
geometry having as fundamental group a certain five-para-
meter group. In Papers LlOJ,Lll) I studied the geometry
in an n-dimensional space in which there is given a system
of differential equations of the r-th order. This problem
was proposed by D.D.Kosambg and studied by many others. I
showed that, if there is a set of absolute parameters on
the curves, the space is affinely connected. In Paper[9j
I gave the definition of two affine connections in a four-
dimensional space arising from two geometrical objects of
a particular type. Paper 17] zives a theorem on the possi-
bility of the immersion of projectively connected spaces
in a projective space of higher dimension, thus generalizing
the theorem of Schlifli-Cartan concerning the immersion of
Riemann spaces in an Enclidean space. In Paper[BQ I gave
an analytic characterization of the projective normal coor-
dinates in the sense of Cartan and showed that these coor-
dinates are different from those of Veblen-Thomas. In
Paper (21} I showed that a Weyl connection can be defined
in the three-dimensional space in which there is given a

2
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two-parameter family of surfaces.

Papers x&],;ﬁQ are concerned with the topological
differential geometry of Blaschke. In Paper (4| I deter-
mined the maximum rank of an n-web of hypersurfaces in a
space of N dimensions, a problem which is related to
algebraic gedmetry. In Paper ;54 I gave a theory of diffe-
rential invariamts of a three-web of r-dimensional varieties
in a 2r-dimensional space and determined in particular
the conditions under which certain configurations formed by
varieties of the web hold.

In Papers (12], 141, 15], 161, |17| I extended some
of the results of Blaschke and Santalo on integral geometry
in Euclidean space to any space of Klein in which there is
given an arbitrary transitive Lie group of transformations.
In Paper LISJ I gave the kinematic principal formula in
n-dimensional Euclidean space , while in Paper (12 I
studied the integral geometry in Mdbius plane (plane with
the six-parameter Mobius group of transformations) and in
the affine plane. Papers [14], 16),[17) deal with the
integral geometry in a general Klein space. Aside from
some Ifundamental notions there are given in\these papers
the generalizations of the formulas of Crofton and Cauchy.
These formulas are proved in their most general form, in
which the intrinsic parameter of G.Pick ( parameter which
generalizes the affine arc, the projective arc, etec.) plays
an essential rdle. By the notions so introduced many ques-
tions in this direction can be further treated.

In Paper-u22! I attempted to study the topology of
homogeneous spaces, in particular, the problems generaliz-
ing the Clifford-Klein Space Problem. I showed that, under
certain conditions, the only two-dimensional spaces on
which there can be defined a locally flat projective connec-
tion are the projective plane and the sphere.

3
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List of Mathematical Papers Published by Shiing-shen Chern.
1. Pairs of Plane Curves with Points in One-to-one Corres-
pondance, Schence Reports of Tsing Hua University, Series 4,
v0l.1(19%2),pp.145-153,

2 Triads of Congruences with Generators in Correspon-
dence, Tohoku Mathematical Journal, vol.40(1934),pp.179-188.
Je Associate Quadratic Complexes of a Rectilinear Con-
gruence, Tohoku Mathematical Journal, vol.40(1934),pp.293-316.
4, Abzihlungen fiir Gewebe, Abhandlungen aus dem mathema-
tischen Seminar der Hamburgischen Universitidt, Bd.11(193%5),
S.163%-170.

5. Eine Invariantentheorie der Dreigewebe aus r-dimen-
sionalen HMannigfaltigkeiten im R,., Abhandlungen aus dem
mathematischen Seminar der Hamburgischen Universitsit,
Bd.11(1936), S.333-358.

B. Sur la géomdtrie d'une équation différentielle du
troisidme ordre, Comptes Kendus de 1'Académie des Sciendes

% Paris, Tome 204(1937),pp.1227-1229.

Te Sur la possibilité de plonger un espace & connexion
projective donné dans un espace projectif, Bulletin des
Sciences Mathématiques,2.série, tome 61(1937),pp.23%4-243,

S. On Projective Normal Coordinates, Annals of Mathematics,
v01.39(1938),pp.165-171.

9. On Two Affine Connections, Journal of The University

of Yunnan,vol.1(1938),pp.1-19.

10. Sur la géométrie d'un syst®me d'équations différentielles
du sécond ordre, Bulletin des Sciences Mathématiques,?2.série,
tome 63(1939),pp.206-212.

11. The Geometry of Higher Path-spaces, Journal of the
Chinese Wathematical Society, vo0l.2(1940),pp.247-286.

12. Sur les invariants intégraux en géométrie, Science
Reports of Tsing Hua University, Series A,vo0l.4(1940),pp.85-95.
13, The Geometry of a Differential Equation of the Third
Order, Science Reports of Tsing Hua University, Series A,
vol.4(1940),pp.97-111.
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14. Some Problems in Integral Geometry, Quarterly Journal
of Science of Wu-han University.

15. (with Chih-ta Yen), Sur la formule principale cinéma-
tique dans l'espace & n dimensions, Rendiconti R« Accademia
dei Lincei.

16. Sur une généralisation d'une formule de Crofton,
Comptes Rendus ae 1'Acaoémie des Sciences & Paris, juin 1940,
17. On the IntegralnpfgngFX in Klein Spaces, Sulwillia & '
Annals of Mathematics:

18. (with Hsien-chung Wang), Differential Geometry in
Simplectic Space I, to appear in the Science Keports of
Tsing Hua University.

19. Sur une classe remarquable de variétée dans 1l'espace
projectif 4 n dimensions, to appear in the Science Reports
of Tsing Hua University.

20. Sur les invariants de contact dans la géométrie pro-
jective différentielle, to appear in HRendiconti R. Accademia
dei Lincei.

2l. The Geometry of Isotropic Surfaces. Unpublished.

22. On Projectively Flat Spaces. Unpublished.

5]
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My Academic Career
Shiing-shen Chern

I was born on Qctober 26th, 1911, in Kashing,
Chekiang Province, China. After graduating from the
Fulun Middle School, Tientsin, I entered the Nankai
University, Tientsin, in 1926 and obtained my B.Sc. degree
in 1930. In 1930-31 I was assistant in the Department of
Mathematics at National Tsing Hua University in Peiping.
In 1931-34 I was studying in the Graduate School of Tsing
Hug University, and completed my work with distinction in
1934. I was then granted a fellowship by the University
to study abroad for three years. 1 studied from 1934 to
1936 in Hamburg, Germany, under Professor W.Blaschke and
received my degree of "Doktor der Naturwissenschaften" in
February 1936. In 193%6-37 I studied in Paris under the
direction of Professor klie Cartvan. in 19357/ I came back
to China to be Frofessor of mathematics at National Tsing
Hua University, which position I am still holding.
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