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In this lecture, I will describe a simple-to-compute polynomial invariant of a planar trivalent graph with a perfect matching

(think: Jones polynomial for graphs). This polynomial when evaluated at 1 counts the number of 3-edge colorings of

the graph that has the same color for all the perfect matching edges. (If the count is non-zero, it implies the map

is 4-colorable.) I will then discuss how to categorify this polynomial to get a Khovanov-like cohomology theory for

planar trivalent graphs. This is the first “TQFT” for graphs that gives combinatorial information instead of topological

invariants. (Received September 15, 2019)
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