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CHROMATIC POLYNOMIALS OF A GRAPH

• The Proper q-coloring
• When no two adjacent vertices have the same color 

• Chromatic Polynomial
• The number of ways a graph’s vertices can be colored so that the adjacent 

vertices are different colors
𝑋𝐺 𝑞 = 𝑡ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑟𝑜𝑝𝑒𝑟 𝑞 − 𝑐𝑜𝑙𝑜𝑟𝑖𝑛𝑔𝑠

𝑞 = 𝑡ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑜𝑙𝑜𝑟𝑠



CHROMATIC POLYNOMIALS OF A GRAPH 

• This idea stems from the Four Color Theorem

• Whitney [1932] found that the chromatic polynomial is indeed a polynomial.

• 𝑋𝐺 Τ𝑞 𝑞 = 𝑎0 𝐺 𝑞𝑑 − 𝑎1 𝐺 𝑞𝑑−1 +⋯+ (−1)𝑑𝑎𝑑 𝐺

• Which was then computed by deletion-contraction relation by Hoggar [1974]

• 𝑋𝐺 𝑞 = 𝑋𝐺∖𝑒 𝑞 − 𝑋 Τ𝐺 𝑒 𝑞

𝑞 𝑞 − 1 3 𝑞 𝑞 − 1 𝑞 − 2𝑞4 − 4𝑞3 + 6𝑞2 − 3𝑞

𝑞 𝑞 − 1

𝑞 − 1𝑞 − 1

𝑞 − 2

𝑞 − 1𝑞



GOALS

• In the present, I am proving how the graph of a deleted edge’s chromatic polynomial minus the graph of a 

contracting edge’s chromatic polynomial calculates the chromatic polynomial of the graph.   

• In the future, I am using this special case to understand the Theorem of Matroids and get a definition for 

Matroids.

• The end goal is to proof Rota’s unimodality conjecture: “If 𝒘𝒌 𝑴 is the number of rank k flats of a rank d 

matroid M, then the sequence 𝒘𝟎 𝑴 ,… ,𝒘𝒅 𝑴 is unimodal.” 
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