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This polynomial, called the chromatic polyno-
mial, is a fundamental invariant of graphs. Up to
the removal of loops and identification of parallel
edges, any other numerical invariant which can
be recursively computed by deletion and contrac-
tion of edges is a specialization of the chromatic
polynomial. In my first paper, I proved that the
coefficients of the chromatic polynomial form a
log-concave sequence for any graph, resolving a
conjecture of Ronald Read from 1968. An impor-
tant step in the proof is to construct a complex
algebraic variety from the given graph and ask a
more general question on its topology and singu-

larities.

In general, to any isolated complex hypersur-
face singularity, the classical works of John Mil-
nor and Bernard Teissier from the 60s and the
70s associate a sequence of numbers that encode
the Euler characteristics of all of its general hy-
perplane sections. Their theory shows that these
Milnor numbers can be computed by counting
the number of solutions to a system of equations
determined by the initial singularity. I learned
these from Hironaka before moving to the US for
graduate school, and I noticed that an analogous
theory can be constructed for complex projective
hypersurfaces. Teissier has shown that the Mil-
nor numbers of any isolated hypersurface singu-
larity form a log-convex sequence, so I tried to
see whether something similar can be said about
the Milnor numbers of projective hypersurfaces.
Interestingly, a careful modification of Teissier’s
reasoning revealed that the Milnor numbers of
any projective hypersurface form a log-concave
sequence, an opposite conclusion. That was inter-
esting, so I kept that in mind. After I moved to the
US, I met Hal Schenck, a combinatorial algebraic
geometer who was then working at the University
of Illinois at Urbana-Champaign. I took a reading
course from him, and I learned about interesting
projective hypersurfaces associated with graphs:
For a graph G, the hypersurface is defined by
[[;;(zi — ;) = 0 where the product is over all

edges of G.

At that point, it was very natural for me to
wonder about the graphic interpretation of the
Milnor numbers of those projective hypersurfaces.
It turned out that the Milnor numbers were ex-
actly the absolute values of the coefficients of the
chromatic polynomial of the graph, which was
deeply satisfying. Later I learned that the result-
ing log-concavity was a well-known conjecture in

graph theory, so I wrote a paper explaining the
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above story. In a sense, I knew the solution before

I knew the problem. I was lucky.®
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