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Invalid Conterexample in the Proof of Graph Theory
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Abstract: By using the convertible property of the topological graph for inside cycle and outside, the
graph is divided into two parts which both contain the same cycle. Then using the method of color
exchange, the vertex color on the cycles of two parts in the same position can be corresponded with
each other. Thus the reducibility of the 3- cycle and 4-cycle with both vertexes inside and outside can
be proved. Meanwhile, point out the invalid counterexample of the “Heawood graph”, then come to the
conclusion that whether the proof by Kemple is right or wrong still remains in suspense, while the
counterexample by Heawood is on doubt a mistake.
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Fig.1 Solve the color conflict by using the color exchange method
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Fig.3 3-cycle with vertex both inside and outside is reducible
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Fig.4 The colors can be corresponded with each other on the 4-cycle of fig.4 (a) and (b) in case one
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Fig.5 The colors can be corresponded with each other on the 4-cycle of fig.4 (a) and (b) in case two
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Fig.6 The colors can be corresponded with each other on the 4-cycle of fig.4 (a) and (b) in case three
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Fig.7 The counterexample given by Heawood
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Fig.8 Simplifying the graph with color conflict
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