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Color Count

As a graduate student, the mathematician June Huh proved
that equations associated with graphs, called chromatic
polynomials, satisfy certain properties.

CHROMATIC POLYNOMIALS

How many ways can you color a graph so that no two connected
vertices have the same color? Given n colors, the graph's chromatic
polynomial counts the number of possible colorings.

Edge Vertex

|

L L ]
This graph's polynomial is:
@ = =1 lar s Gl = w0l A s
Where n = number of colors

With fewer than 5 colors, the graph can't be colered
and this equation sums to 0.

Take n = 3, for example:
(3)°-10(3)*+35(3)°-50(3)*+24(3)=0
With 5 colors, this graph can be colored in 120 different ways:

(5)5-10(5)* + 35 [5)° - 50 (5)% + 24 (5) =120
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What Is a Matroid?

Matroids are structures that capture the abstract concepts of
independence and dependence. These concepts appear in many
contexts, including graphs and sets of points.

GRAPH POINTS IN THE PLANE

L ®a

— e d
\‘ b c d, e
L ® L ] J

d and e lie

on the same location

INDEPENDENCE

Independent sets of edges
do not form a cycle, which
is o closed loop.

In an independent set of points,
no more than two points lie
on the same line

b ®a
a \

[ ~.d
@ ® ®

L The subset [abd} s
~3 (_/
is independent.

DEPENDENCE

Dependent sets of edges If three or more points lie on the
same line, the set of points

is dependent

form a cycle.

o T
®n
® o

\
S The subset {bcd} é/f
is dependent.

THESE CASES GIVE RISE TO THE SAME MATROID

If certain properties are satisfied, the matroid consists of the initial set
of elements {abcde} and the collection of all its independent subsets

o) )l D99 55 Mg yie A Al dasuin Sldos s> b o
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*Jordana Cepelewicz, He Dropped Out to Become a Poet.

Now He’s Won a Fields Medal, Quanta Magazine, July 2022.
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