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April 16, 1979

Professor John Milnor
School of Mathematics
The Imstitute for Advanced Study

Dear John:

Thank you for your advice concerning
Hassler Whitney.

We have proposed to Hass that his
material be published without the
imprimatur of the Institute and have
encouraged him to look for an independent
publisher.

Sincerely,

John Hunt
Associate Director
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THE INSTITUTE FOR ADVANCED STUDY
PRINCETON, NEW JERSEY 08540

SCHOOL OF MATHEMATICS March 29, 1979

Mr. John Hunt
Institute for Advanced Study

Dear John:

Thanks for sending me the Whitney material, which I showed
to the Mathematics Faculty. Our general feeling is that it looks
quite strange for the Institute to be officially associated with
such a project. It may well be extremely worthwhile--we have no
expertise in judging such materials. In any case, we have in
recent years tried to cut down on our involvement in this kind of
informal publishing which can consume a great deal of secretarial
time,

Is there any way you can help Whitney to find funding and/or
a publisher, without making it seem that the Institute is starting
a School of Education?
Sincerely,
John Milnor

JMcdu
Enclosures
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April 3, 1979

MEMORANDUM

To: Ms. Sabina Modzelewski
From: Aida La Brutte

Re: Publication monies for Professor H. Whitney

Just to put into writing what I mentiomed to
you last Friday.

Dr. Woolf would like a special budget of $1500
to be set aside from the Publication Fund for use,
if needed, by Professor Whitnmey. This is in
connection with the publication and distribution
of his elementary mathematics activities. At the
end of next year Dr. Woolf would like an accounting
of the monies in this special budget, and al]l unspent
monies should be returned to the regular Publication
Fund.

Many thanks.
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ANt palrias)
THE INSTITUTE FOR ADVANCED STUDY A D s |

PRINCETON, NEW JERSEY 08540

Jan, B8, 1979

Harry Woolf, Director, IA S
Dear Harry:

I am writing you to let you know of my desire to issue some
mathematical notes for schools, through the Institute, to be for
sale. It goes somewhat beyond my "Mathematical Activities, Part A"

(a volume I believe you know of), and I would prefer to have your
OK for the project. I have talked with John Hunt about it.

Briefly, my Part A is for grades 1-2 in schools. Several nundred
teachers apparently are using it in the St. Louis region, it has been
made the basis for a developing program for two years work in Camphmas,
Brazil; to what extent elsewhere, I do not know. About 360 copies have
been sold (by the IAS). The regular price is $3.50 per copy.

My proposed notes, "Meaningful Math," are for normal. and even &
more for remedial work, through elementary ariﬁhetic. I should have
Chanter I complete within a few weeks; hence I must know soom if pessible
about putting it out. I propose to write perhaps five chapters in
all; the whole may take some months per chapter,

My principal purpose is to show the practical re=zlity in getting
a basically different viewpoint in teaching from what is now occuring:
getting students to truly think for themsglves. Only in this way can
theylearn easily, and use math in applications also.

Here are some financial notes, Part A (in its second printing)
cost the Institute about §1600 plus postage. If the remaining copies
are sold ($3.50 per copy), about 85-90% of this will come back.

(There were many complimentary copies, to help promote the methods,)

The proposed chapters (unbound, about L0-50 pp apiece) will cost
about 35¢ each to produce. I propose a charge of §1 each, In terms
of the usual prices of educational materials, this is low.

Part A was copyrighted by the Institute. I would like to copyright
the individual chapters in my own name.

With thanks for your attention, %

Hassler Whitney
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THE INSTITUTE FOR ADVANCED STUDY
Princeton, New Jersey

SCHOOL OF MATHEMATICS

HASSLER WHITNEY

Hassler Whitney was born March 23, 1907 in New York City.
His undergraduate studies were at Yale, and he received his Ph.D.
degree from Harvard in 1932. He was a National Research Council
Fellow at Princeton University in 1931-32 and at Harvard in 1932-33.
At Harvard he was successively Instructor, 1933-35, Assistant Professor,
1935-40, Associate Professor, 1940-46, and Professor, 1946-52, He
accepted the appointment as Professor of Mathematics at the Institute
for Advanced Study in 1952.

Whitney's interest has been mainly in topology and its
applications, especially applications to differentiable manifolds.
His methods are geometric and intuitive and his work is marked by
great originality and strength. He is regarded by mathematicians
throughout the world as an outstanding scholar, a leader in his
field , and in the front rank of mathematicians of his age. His
lectures, writing and personal contacts have been of wide influence.
Several mathematicians, including Chern, Eilenberg, and Steenrod
have been greatly stimulated by him and the same is true of a
number of younger people at Harvard and elsewhere.

A large part of his work has been on differentiable manifolds
and it is on this subject that he gave the Colloquium Lectures before
the American Mathematical Society at Cormell in 1946.

He helped develop the subject of cohomology and made some of
its first applications. He has made important contributions to the
problem of determining whether or not two given objects in a space

can be continuously deformed so that they coincide.

f5¢4
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Hassler Whitney

Born March 23, 1907

Ph, B, Yale 1928

Mus. B. Yale 1929

Ph, D Harvard 1932

Hone Sce D. Yale 1947

Wational Research Council Fellow, Princeton 1931-2, Harvard 1932-3.

Instr, Harvard 33-35, Assistant Prof. 35-L0, Assoc. Prof, LO-L6, Prof. L6 --

Whitney's interest has been mainly in topology and its applications
especially anplications to differentiable manifolds. His methods are geometric
and intuitive and his work is marked by great originality and strength. He is
regarded by mathematicians throughout the world as an outstanding scholar, a
leader in his field, and in the front rank of mathematicians of his age. His
lectures, writings, and personal contacts have been of wide influence,

Several mathematicians, including Chern, Eilenberg, and Steenrcd have been
greatly stimulated by him and the same is true of a number of younger people
at Harvard and elsewhere. |

This statement attempts to describe mainly in non-technical language
some of his interests which can be most easily so described and it is not
intended to be an exhaustive or well rounded account.

As mentioned above, a large part of his work has been on differentiable
manifolds and it is on this subject that he gave the colloquium lectures before

rthe American Mathematical Society at Cornell in 19hé. A differentiable mani-
fold is a smooth geometric figure of any number of dimensions, some examnles
in low dimensions being the circle, the surface of a sphere or the surface

of a ring, These manifolds arise in many ways in algebra, geometry, and

analysis. To take one illustration, each »oint of a manifold may represent
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the state of a mechanical system, and the manifold as a whole is then the
totality of nossible states of the syrstem. Changes in the system cause the
points to move about on the manifold. These facts were largely the motiva-
tion for the original work in the subject by 2oincare. Locally a manifold
is like a euclidean snace (euclidean space is the ordinary space of our
experience or its counternart in hicher dimensions) of the same dimension
but taken in its entirety there may be great differences and the study of
these differences is one of the tasks of topology.

There are two different ways to give a precise definition of differ-
entiable manifolds, the first by abstract vpostulates and the second bty
regarding the manifold as imbedded in euclidean space by means of equations.
Whitney showed that these two points of view come to the same thing so that
it is permicssible to adopt whichever is more convenient, He showed first
that an abstract n-dimensional manifold can be imbedded in euclidean svace
of 2n+l dimensions and later that 2n dimensions is sufficient, The question
of how many dimensions are necessary to imbed a particular manifold is very
difficult and almost all the information known has been obtained by Whitney.
He has an examnle of a li~-dimensional manifold (the complex projective plane)
which can not be imbedded in 7-dimensional space.

At each point of a manifold there is a collection of tangents which
themselves form a space or a fibre, called the tangent space at the point.
The totality of these tangent spaces or fibres forms a larger snace called
a fibre snace, and an examination of this larger space has been fruitful,
The idea of fibre spaces, that is spaces built up by layers of other spaces,
had many origins but Whitney was one of the first, and most successful, to
exploit it in this direction. He and others used these large spaces to find

properties of the original manifold,



Director's Office: Faculty Files: Box 38: Whitney,Hassler-Publications
From the Shelby White and Leon Levy Archives Center, Institute for Advanced Study, Princeton, NJ, USA

2

Many of his early napers were on one-dimensional complexes or graphs
with some attention to the four color map problem, In another early paper
he gave a characterization of a plane in the language of combinatorial
topology. At about the same time he studied families of curves of the kind
which are solutions of differential equations. His next papers were on
properties of derivatives and were at least partly in preparation for his
work on differentiable manifolds, He remarked in 1936 (in Scripta Mathe-
matica) that he regarded his best naners up to that time as numbers 5, 10,
15, 18, 25, and 28 of the bibliography.

He helped develop the subject of cohomology and made some of its
firet applications. He has made important contributions to the problem of
determining whether or not two given objects in a space can be continuously
deformed so that they coincide,

Whitney has several hobbies including mountain climbing and music,
It may be of interest that he is a descendent of Eli Whitney, inventor of
the cotton gin, and of Simon Vewcomb, the mathematical astronomer. His
honorary degree from Yale came at the centennial celebration of the found-
ing of the Sheffield scientific school. At about this time he was offered
a Sterling professorship at Yale but did not accept. During the war he
carried on mathematical research for the NDRC., He was invited to give an
hour addrecs at the International Congress of Mathematicians held at
Harvard in 1950, and he was chairman of the conference on topolo;y, held
at the congress. He also addressed international meetings of topologists
in Paris in 1948 and in Moscow in 1935. He has been vice president of the
American Mathematical Society and is a member of the Wational Academy of

Sciences and the Philosophical Society.



Director's Office: Faculty Files: Box 38: Whitney,Hassler-Publications
From the Shelby White and Leon Levy Archives Center, Institute for Advanced Study, Princeton, NJ, USA

1.
2.
3.
Le

17.
18,

19.

20,

ra

22.

23.

BIBLIOGRAPHY OF HASSLER WHITNEY

The coloring of graphs, NAS ®roc., v. 17, 1931, 122-125.
Non-geparable and nlanar graphs, NAS Proc., v. 17, 1931, 125-127.
A theorem on grachs, A.M., 5.2, v. 32, 1931, 378-390.

Note on “erron's solution of the Dirichlet problem, NAS Proc., v. 18,
1932, 68-70,

Non-separable and planar graphs, AMS Trans., v. 3L, 1932, 339-362.

Congruent graphs and the connectivity of craphs, A.JeMe, V. 5L, 1932
150-148.,

Regular families of curves I, NAS Proc., v. 18, 1932, 275-278,

Regular families of curves II, NAS Proc., v. 18, 1932, 3L0-3L2.

A logical expansion in mathematics, AMS Bull., v. 38, 1932, 572-579.

The coloring of graphs, A.M., v. 33, 1932, 688-718,

A characterization of the closed 2-cell, AMS Trans., v. 35, 1933, 261-273.
A set of topological invariants for praphs, A.J«Ms, Ve 55, 1933, 231-235.
On the classification of graphs, A.J.M., v. 55, 1933, 236-2kl.
2-Isomorphic granhs, A.JeMe, V. 55, 1933, 245-25L,

Regular families of curves, A.M. 8.2, v. 3L, 1933, 2LL-270..

Characteristic functions and the algebra of logic, A.M., 8.2, v. 3l,
1933’ h05'111)4.

Planar graphs, Fundamenta Mathem., v. 21, 1933, 73-8L.

Analytic extensions of differentiable functions defined in closed sets,
AMS Tra.ns., Ve 36, 19314’ 63"890

Derivatives, difference quotients and Taylor's formula, AMS Bull., v. LO,
193]4’ 89‘9}-‘ .

Differentiable functions defined in closed sets I, AMS Trans., v. 36,
193L, 369-387.

Derivatives, difference ouotients and Taylor's formula I, A.M., 5.2,
Ve 35, 193'4, h?6"h810

Functions differentiable on the boundaries of regions, A.Me, 5.2, V. 35,
193k, L76-L81.

On the abstract properties of linear denendence, A.JsMs, V. 57, 1935,
509-533.



Director's Office: Faculty Files: Box 38: Whitney,Hassler-Publications
From the Shelby White and Leon Levy Archives Center, Institute for Advanced Study, Princeton, NJ, USA

-2~

2L, ﬁgrffgﬁntiable manifolds in Euclidean snace, 1'AS Proc., v. 21, 1935,
2=10l1 e

25. Sohere-snaces, MAS Proc., v. 21, 1935, L6L-L68,

26. A function not constant on a connected set of eritical points, Duke Math,
Journ.’ Ve 1, 1935’ 51’-""517-

27« Differentiable functions defined in arbitrary subsets of Tuclidean snace,
AMS Trans., v. LO, 1936, 309-317.

28, Differentiable manifolds, A.M., S.2, v. 37, 1936, 6L45-60Q.

29. The imbedding of manifolds in families of analytic manifolds, A.M., 5.2,
ve 37, 1936, 865-878,

30. On regular closed curves in the plane, Compositia Math, L, 1937, 276-28L.

3l. Mat{ices of integers and combinatorial topology, Duke Math. Journ., 3, 1937,
35- '50

32« On the maps of an n-sphere into another n-schere, Duke Math. Journ., 3,
1937 ] b6-50-

33. The mans of an n-complex into an n-sphere, Dulre Math. Journ., 3, 1937,

51-55.
3ke On nroducts in a complex, "roc. Mat. Acad. of Sei., 5, 1937, 285-291.

35. Analytic coordinate systems and arcs in a manifold, Amnals of Math, 38,
1937’ 809"818 -

36. To>elogical pronerties of differentisble manifolds, Zull, Am. Math, Soc.,
,_’.3, 1937, 785"805'

37. A numerical equivalent of the four color prolem, Monatshefte fur Math.
and “hys. 3, 1937, 207-213.

38. Cross sections of curves in 3-snace, Duke, Math. Journ., L, 1938, 222-226.
39. On vroducts in a comilex, Annals of Math. 39, 1938, 397fh32.
0, Tensor preducts of abelian grouns, Duke Math. Journ., L, 1938, L95-528,

L1. Some combinatorial properties of comylexes, “roc. Hat. Acad. of Sci. 26,

19130, 1}-13‘1’-18 .

L2, gﬁetig theory of sohere-bundles, ®roc. Nat. Acad. Sci. U.S.4. 26, 19L0O,
-153,

L3. On regular families of curves, Bull. Amer. Math. Soc. 47, 1941, 1L5-147.

Lli. On the topology of differentiable manifolds, Lectures in Topology, Us of
Michigan ®ress, 1941, 101-1h1.



Director's Office: Faculty Files: Box 38: Whitney,Hassler-Publications
From the Shelby White and Leon Levy Archives Center, Institute for Advanced Study, Princeton, NJ, USA

=,

L5, Differentiability of the remainder term in Taylor's formula, Dulke Math,
Journ., 10, 1943, 153-158,

L6, Differentiable even functions, Duke iiath, J., 10, 193, 159-160.

L7. The general tv-e of singularity of a set ¢f 2n-1 smooth funetions of n
variables, Duke Hath. J., 10, 1943, 161-172,

L8, Tomics in the theory of Abelian grouds. I. Divisibility of Homomornhisms,
Pull. Amer, lath, Soc., 50, 19Ll:, 129-13L.

L9« On the extension of differeniialle functions, Dull, Amer. Math. Soce,
50, 1oLk, 76-81.

50s The self-intersections of a smooth n-manifold in 2n-s»ace, Ann, of lath,
(2), L5, 19LL, 220-2Lb,

5l. The singularities of a smooth n-manifold in (2n-l)-srace, Ann, of Math.
(2), LLS, 19]4,4, 2’-17-293.

52+ Algebraic tonology and integration theory, ®roc. at, Acads. Scie UsSeAs
33’ 1‘”1‘-'7’ 1“6.

53+ Ceometric methods in cohomologyr theory, “roce Uat, Acad. Sci. Us.S.A. 33,
1947, 7=9

SLhe Commlexes of manifolds, Proc. Nate Acads Sci. U.S.A. 33, 1947, 1l0-11,
55, On ideals of differentiable functions, 4Amer, J. llath, 70, 19L7, 635-658,

6. Relations betireen the second and third homotyny grouns of a sim-ly con-
cected shace, Ann, of lath. (2) 50, 19L9, 180-202.

57. Classification of the man ings cf a 3=-comunlex into a2 simwly connected
space, Ann, of Math, (2) 50, 19L9, 270-28L.

58. An extension theorem for mayings into eimly connected epaces, Amm. of
HMath., (2) 50, 1949, 285-296.

59. La tonolorie algebrioue et la theorie de 1tintegration, Tonoclogie alge~
"rique, 1949, 107-113.

60e With L. He Loomis, An ineguality related to the isoperinetric inequality,
B‘lll. AmeI'. Iiath. SOC. SS, 19,-19, 961"962-





