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OUTLINE

• The statement

• History

• Equivalent formulations

• A proof

• Beyond the Four-Color Theorem
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HISTORY
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Francis Guthrie

• In 1852 colored the map of England with four colors

• asked brother Frederic whether true for all maps

• Frederic communicated the question to de Morgan
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A. de Morgan

• Leading mathematician in London at that time

• Thought seriously about the problem
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Arthur Cayley

• First printed reference in 1878
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Alfred Kempe

• Published the first “proof” in 1879

• Proof refuted by Heawood in 1890

• Kempe’s ideas used in the ultimate solution
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Percy Heawood

• Refuted Kempe’s proof

• Studied colorings of graphs on surfaces
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THE TORUS
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THE TORUS

Heawood’s formula: (7 +
√

48g + 1)/2 colors suffice
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Peter Guthrie Tait

• Published a “proof” in 1880

• Proof refuted by Petersen in 1891 and

• definitely by Tutte in 1954

• Tait’s proof gives an equivalent formulation of the 4CT
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Tutte’s example
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REDUCIBILITY

developed by Franklin, Bernhard and Bernhard, Reynolds,

Winn, Ore and Stemple, Ore, Stromquist, Meyer, Tutte,

Whitney, Allaire, Swart, Düre, Heesch, Miehe




