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Given G= (V,E), a coloring of G assigns colors to vertices V where
for each edge the endpoints have different colors.

Notice that the last one, has one three colors.
Fewer colors than number of vertices.
Fewer colors than max degree node.

Interesting things to do. Algorithm!
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A Tree, a tree.

Graph G=(V,E).
Binary Tree!

More generally.
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/\

To tree or not to tree!
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edges connectingitto V- S; |[ENSx (V—-S)| > |S|
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is at least the size of the small side.
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Thm: For any cut (S, V — S) in the hypercube, the number of cut
edges is at least the size of the small side, |S|.
Proof: Induction Step. Case 2.
1So| = [Vol/2.
Recall Case 1: |Spl,|Si| < |V|/2
|S1] < | Vi]/2 since | S| < |V]/2.
= >|S;| edges cut in E;.
[Sol = [Vol/2 = [Vo— S| < |Vo|/2
= >| Vo] —|So| edges cut in Ep.
N Edges in Ex connect corresponding nodes.
= =|S| —|S1| edges cut in E.

Total edges cut:
> S|+ Vol —[So| +[So| — [S1] = | Vol
Vol =VI/2>S]. O
Also, case 3 where |Sq| > | V|/2 is symmetric.
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Hypercubes and Boolean Functions.

The cuts in the hypercubes are exactly the transitions from 0 sets to 1
set on boolean functions on {0,1}".
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Central area of study in computer science!
Yes/No Computer Programs = Boolean function on {0,1}"
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Euler, coloring, types of graphs.

And Isoperimetric inequality for Hypercubes.
Welcome to Berkeley!

Have a nice weekend!
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