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The Heron—Rota-Welsh unimodality conjecture ([32,
56, 64]) asserts that the coeffi- cients of the
characteristic polynomial of a matroid form a log-
concave sequence. This implies that the coefficients
are unimodal.

A special case of the conjecture is an earlier conjecture
by Read, asserting that the coefficients of the
chromatic polynomial of a graph are unimodal. In 2009
June Huh used algebraic geometry to prove Read’s
unimodality conjecture [33] for graphs, and the more
general Heron—Rota—-Welsh conjecture for matroids
represented over a field of characteristic 0. The case of
matroids representable over a field of a non-zero char-
acteristic and the case of general matroids remained
open.

In 2010 June Huh and Eric Katz [36] found a different
algebraic-geometric approach and proved the case of
matroids repre- sentable over a field of an arbitrary
characteristic. Finally, in 2015 the Heron—Rota-Welsh
conjecture was proved in full generality by Karim
Adiprasito, June Huh, and Eric Katz [1]. For this
purpose it was necessary to extend theorems from
algebraic geometry (primarily the Hodge—-Riemann
relations and the hard Lefschetz theorem) to cases well
beyond the scope of algebraic geometry. Huh and his
coauthors developed an entirely novel theory of great
Interest and importance.
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Nine years later, at the age of 34, Huh is at the pinnacle of the math
world. He is best known for his proof, with the mathematicians Eric
Katz and Karim Adiprasito, of a long-standing problem called the
Rota conjecture.

The mathematician Gian-Carlo Rota developed a number of
different conjectures that bear his name.

Even more remarkable than the proof itself is the manner in which
Huh and his collaborators achieved it — by finding a way to
reinterpret ideas from one area of mathematics in another where
they didn’t seem to belong. This past spring IAS offered Huh a
long-term fellowship, a position that has been extended to only
three young mathematicians before. Two of them (Vladimir
Voevodsky and Ng6 Bao Chau) went on to win the Fields Medal,
the highest honor in mathematics.

That Huh would achieve this status after starting mathematics so
late is almost as improbable as if he had picked up a tennis racket
at 18 and won Wimbledon at 20. It’s the kind of out-of-nowhere
journey that simply doesn’t happen in mathematics today, where it
usually takes years of specialized training even to be in a position to
make new discoveries. Yet it would be a mistake to see Huh'’s
breakthroughs as having come in spite of his unorthodox beginning.
In many ways they’re a product of his unique history — a direct
result of his chance encounter, in his last year of college, with a
legendary mathematician who somehow recognized a gift in Huh
that Huh had never perceived himself.



