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Each face is adjacent to at least three edges.
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K337 Edges? 9. Vertices. 6.
e < 3(v) — 6 for planar graphs.
9 < 3(6)—6? Sure!
Step in proof of Ks5: faces are adjacent to > 3 edges.
For Ks 3 every cycle is of even length or > 4.
Finish in homework!
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Euler’s formula.

Euler: Connected planar graph has v+ f =e+2.

Proof: Induction on e.

Base: e=0,v=Ff=1.

Induction Step:
Ifitisatree.e=v—1,f=1,v4+1=(v—-1)+2. Yes.
If not a tree.

Find a cycle. Remove edge.

Outer face.

Joins two faces.

New graph: v-vertices. e — 1 edges. f — 1 faces. Planar.

v+ (f—1)=(e—1)+2 by induction hypothesis.
Therefore v+f=e+2.
Quick:
v+1=(v—1)+2,addedge: f > f+1,e—e+1.
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Graph Coloring.

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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Four color theorem is about planar graphs!
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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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Also, case 3 where |Sq| > | V|/2 is symmetric.
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