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The 4-colour theorem
Any map can be coloured with four colours 
so that each touching region doesn’t share a colour.

They are also simple planar graphs.
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The 5-colour theorem
 

So K5 is non-planar because: 

Euler’s formula: 
simple, planar graph has

Every ‘face’ has at least 3 edges
Every edge has at most 2 faces,
So                        .

Non-planar: 
5 vertices,
 10 edges

Planar: 
5 vertices,
 9 edges



The 5-colour theorem

There must be some vertex with five 
or fewer neighbours..

Euler’s formula: 
simple, planar graph has



Four colours: true



The 4½-colour theorem



The 4½-colour theorem

4 or 8/2 colours



The 4½-colour theorem

4 or 8/2 colours 4½ or 9/2 colours



Further Reading

http://www.people.vcu.edu/~dcranston/slides/planar-fractional-talk.pdf

https://www.ams.jhu.edu/ers/wp-content/uploads/sites/2/2015/12/fgt.pdfhttps://arxiv.org/abs/1410.7233


