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On the Total 9-colorability of Plane Graphs with Maximum Degree 8 without 4-fans
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Abstract: Let G=(V,E) be a graph with sets of vertices and edges V and E, respectively. A total k- Vi 35 FH O S 25
coloring of G is a mapping ¢: VUE—~{1, 2, -+, Kk} such that ¢(xX)#@(y) whenever x and y are two

adjacent or incident elements of VUE. G is totally k-colorable if it admits a total k-coloring. Let A denote
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the maximum degree of G. Clearly, at least A+1 colors are needed to totally color G. Behzad and Vizing
independently conjectured that every graph is totally (A+2)-colorable. It is known that plane graphs with
maximum degree A=q9 are totally (A+1)-colorable. By exploring new reducibility of minimal
counterexample, we use discharging method to prove that plane graphs with maximum degree 8 and
without 4-fans are totally 9-colorable, where a k-fan in a plane graph consists of k consecutive 3-faces
intersecting at a vertex. This improves some known results on the topic of total 9-colorability of plane
graphs with maximum degree 8.
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