


Tait’s webs

I Task Color countries such that two countries that share a border get di�erent colors

I Above A four coloring of the world (counting the ocean as a country)

I Question How many colors are needed when varying over all maps?

It is easy to see that one needsat least four colors:

The 4CT (\four colors su�ce") was the �rst major theorem with a computer assisted proof

Appel{Haken’s proof � 1976 has
770ish pages

with 500 pages of
\cases to check"

The book is from � 1989

:

Today A di�erent proof due to Tait & Temperley{Lieb & Yamada & Turaev

Spoiler The proof also has a computer component

How to go to graphs? You know the drill:

Here is an example why this is actually cool:

Northamptonshire borders Lincolnshire with a� 20m border

That is impossible to see on the real map!

Tait’s webs = trivalent planar graphs (the name came later)

Examples

Examples

Bridge = edge that disconnects
the graph after removal

\Bridges ! countries touching themselves"
so we disregard them

Proof sketch: 4CT ) 3CT

Identify the 4 colors with elements ofZ=2Z � Z=2Z
and use the rule (a) + ( b) = ( a + b):

Proof sketch: 4CT ( 3CT

Identify the 4 colors with elements ofZ=2Z � Z=2Z
get \two-color subgraphs" color and overlay them

and use the rule (a) + ( b) = ( a + b):

Three colors su�ce Or: SO3 webs in action January 2024 2 / 5




























































