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Leonard Carlitz
(1907–1999)
David R. Hayes

Leonard Carlitz died on September 17, 1999, at the
age of ninety-one years. Born in Philadelphia on De-
cember 26, 1907, he received his doctorate in
mathematics from the University of Pennsylvania
in 1930, working under the direction of H. H.
Mitchell. Carlitz leaves a remarkable mathemati-
cal legacy, including work in number theory, finite
field theory, combinatorics, special functions, and
the arithmetic of polynomials over a finite field.

Carlitz spent a postdoctoral year (1930–31) with
E. T. Bell at the California Institute of Technology
as a National Research Council Scholar. During
1931–32, he studied with G. H. Hardy at Cam-
bridge University, supported by an International
Research Fellowship. This was the era when Hardy
and Littlewood led one of the great centers of re-
search in number theory, and Carlitz found the
mathematical atmosphere there exhilarating. His
work in additive number theory derives from that
period.

On his return from Cambridge in 1932, Carlitz
accepted a position at Duke University, where he
remained until his retirement in 1977. He was a
member of the editorial board of the Duke Math-
ematical Journal from 1938 to 1973, often serving
as managing editor. In 1964 he was named James B.
Duke Professor of Mathematics, the first member
of the Duke mathematics department to hold one
of these distinguished professorships.

Carlitz directed forty-five doctoral students at
Duke. They are listed below with their dissertation

titles. The fact that the great majority of these dis-
sertations involve finite fields reflects Carlitz’s
abiding interest in the area for which he is perhaps
best known. His approach to his students was low-
key and supportive.

Carlitz published 770 research papers during his
active years, and a final paper, culled from his
classroom notes, appeared in the April 1995 issue
of Finite Fields and Their Applications. In 1953 he
published a record 44 papers. His most active
decade was 1960–69, when he averaged 27 papers
per year. During the early 1960s, when I was one
of his graduate students, Carlitz had a National Sci-
ence Foundation grant that paid for a half-time sec-
retary. On more than one day I observed him read-
ing a journal paper raising a question that he found
of interest, that evening writing up a paper of his
own answering the question, and having it typed
and sent off to a journal the following day.

The importance of some of Carlitz’s most pro-
found papers was not appreciated until many years
after they appeared in print. This unfortunate cir-
cumstance is sometimes attributed to the large
number of his research papers. However, his choice
of nondescriptive titles for many of his papers is
a more likely explanation. In 1938 he introduced
[2] the first Drinfeld module, now called the Car-
litz module, anticipating a portion of Drinfeld’s
1974 paper. Carlitz’s paper showed how one may
explicitly construct the abelian extensions of the
function field Fq(T ), a new and elegant solution of
Hilbert’s Twelfth Problem over Fq(T ). Nevertheless,
Carlitz entitled this paper “A class of polynomials”.

David Goss’s book [7] contains a detailed ex-
position of the Carlitz module and, more generally,
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of Carlitz’s deeply original papers in the arith-
metic of polynomials over Fq . Carlitz wrote many
papers on permutation polynomials, which provide
one approach to the design of random number gen-
erators. His interest in this area originated in a
paper of Dickson [5], whom Carlitz regarded as a
mentor. Carlitz conjectured [8] that there are only
a finite number of permutation polynomials of
any given even degree over the totality of finite
fields of odd order. This deep conjecture was
proved [6] in 1993 using the classification theorem
for finite simple groups. See [1] for a more detailed
account of Carlitz’s contributions to finite field the-
ory. Carlitz’s work with Olson [4] provides a sharp
bound [3], [9] for the minus part of the class num-
ber of Q(µ(p)), p prime.

References
[1] J. BRAWLEY, Dedicated to Leonard Carlitz: The man

and his work, Finite Fields Appl. 1 (1995), 135–151.
[2] L. CARLITZ, A class of polynomials, Trans. Amer.

Math. Soc. 43 (1938), 167–182.
[3] ——— , A generalization of Maillet’s determinant and

a bound for the first factor of the class number, Proc.
Amer. Math. Soc. 12 (1961), 256–261.

[4] L. CARLITZ and F. R. OLSON, Maillet’s determinant,
Proc. Amer. Math. Soc. 6 (1955), 265–269.

[5] L. DICKSON, The analytic representations on a power
of a prime number of letters with a discussion of the
linear group, Ann. of Math. 11 (1897), 65–120.

[6] M. FRIED, R. GURALNICK, and J. SAXL, Schur covers and
Carlitz’s Conjecture, Israel J. Math. 82 (1993),
157–225.

[7] D. GOSS, Basic Structures of Function Field Arithmetic,
Springer-Verlag, Berlin, 1996.

[8] D. HAYES, A geometric approach to permutation poly-
nomials over a finite field, Duke Math. J. 34 (1967),
293–305.

[9] S. LANG, Cyclotomic Fields I and II, Springer, New
York, 1990.

Dissertation Students of Leonard
Carlitz
Lutz, Jo Ann, Correspondences and admissible
polynomials, 1977.

Edmonds, Frances Chevarley, Enumeration
of rectangular arrays of a given size, 1974.

Morris, Stephen Brent, Permutations by cut-
ting and shuffling—a generalization to q-di-
mensions, 1974.

Alexander, Elaine Elliston, Stirling and Euler-
ian operators, 1973.

Barkauskas, Anthony Edward, Analytic and
algebraic properties of Lommel polynomials,
1972.

Vaughan, Theresa Phillips, Linear transfor-
mations and polynomials over finite fields,
1972.

Hodel, Margaret Jones, Enumeration of cer-
tain sequences, 1972.

Kurtz, David Corey, Concavity and asymp-
totic properties of arrays of numbers, 1971.

Hudson, Richard Howard, On the distribu-
tion of quadratic residues and non-residues,
1971.

Williams, Henry Gordon, Jr., An extension of
the Simon Newcomb problem, 1971.

Krabill, James Richard, Generalized
Dedekind-Rademacher sums, 1971.

Nash, Humphrey Hadon, Single variable Bell
polynomials, 1970.

Wagner, Carl George, Interpolation polyno-
mials over the function fields GF(q, x), 1969.

Dunning, William Calvin, On the solution of
cubic equations in a finite field, 1969.

Grimson, Roger Connell, Enumeration of
rectangular arrays, 1969.

Anderson, John Timothy, A generalization
of the Bernoulli and Stirling numbers, 1968.

Reid, Lois Jean, Operational equations for
some symmetric q-polynomials, 1967.

Howard, Fredric Timothy, A sequence of
numbers related to the exponential function,
1966.

Al-Salam, Nadhla Abdul-Halim, A class of hy-
pergeometric polynomials, 1965.

Long, Andrew Fleming, Jr., Factorable poly-
nomials in several indeterminates over a finite
field, 1965.

Wells, Charles Frederick, Permutation poly-
nomials over finite fields, 1965.

Menon, Korandattil Venugopalan, Inequal-
ities for symmetric functions, 1965.

Fray, Robert Dutton, Congruence proper-
ties and generating functions, 1965.

Church, Charles Alexander, Jr., Some per-
mutations with restricted positions, 1965.
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Roselle, David Paul, Generalized Eulerian
functions and a problem in partitions, 1965.

Van Meter, Robert Guy, The number of so-
lutions of certain systems of equations in a fi-
nite field, 1963.

Hayes, David Ryan, The distribution of irre-
ducibles in GF[q, x], 1963.

Cavior, Stephan Robert, Equivalence classes
of functions over a finite field, 1963.

McConnel, Robert Merriman, Pseudo-ordered
polynomials over a finite field, 1962.

Stevens, Harlan Riley, The Hurwitz product
of sequences satisfying a generalized Kum-
mer’s congruence, 1960.

Al-Salam, Waleed A., The Bessel polynomials
and some related functions, 1958.

Johnson, J. Robert, Jr., Congruence proper-
ties of certain difference equations, 1957.

Corson, Harry Herbert, III, Systems of equa-
tions in a finite field, 1957.

Hodges, John H., Some matric equations in
a finite field, 1955.

Pohrer, Robert G., On the solution of equa-
tions in a finite field, 1954.

Olson, Frank R., Arithmetic properties of
Bernoulli numbers of higher order, 1954.

Byers, Gordon Cleaves, Class number for-
mulas for quadratic forms over GF[q, x], 1953.

Spencer, Stephen M., Jr., Transcendental
numbers over certain function fields, 1951.

Silva, Joseph A., Representation of arith-
metic functions in GF[pn, x] with values in an
arbitrary field, 1951.

Garrett, James R., Normal equations and re-
solvents in fields of characteristic p, 1950.

Cohen, Eckford, Sums of an even number of
squares in GF[pn, x], 1947.

George, Theodore Samuel, Concerning the
equilibrium point of the Green’s function for an
n-dimensional spherical annulus, 1942.

Wade, Luther Irwin, Jr., Certain quantities
transcendental over the field GF[pn, x], 1941.

Lee, Herbert Leonard, Power sums of poly-
nomials in a Galois field, 1941.

Canaday, Ernest Franklin, The sum of the di-
visors of a polynomial, 1940.
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