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1. State and prove Euler’s formula relating the number of vertices, edges, and faces, of a planar
graph.

Euled’s Tormula s N-m+f =2 For N vechices, ™ edyes. £ Faces
We will peove this by (nduction:

Pose case (m=0) We haw a planar graph with O edyes, and
4t must hove 4 yerkex, and 4 €ace (itfnde face) 4 Planar

Se n-m+?=2==>1‘o*i=7,:-‘-).2,=2,':§>Formu/a helds for byye

case.
Tnduchive Hypothesis Let & be a 2P with N verdices
k. edges, aad & faces . G s planar, and assume that N-k3f <2
¢y frue | _
Taduciive Sjgg‘ Remcve an edoc from G, Then +he el
Graph will hawe K's k-] edges, Dl?.n vertices, and (' £ oy ces as

temoving on edge will Merge 2 daces indg |, or d/’SC;nncc4 it.
S we Can see thot N K'+f' < h F(k-1) +(F-1)
=n-ktbtf- -
=h-K+f
And accordng to Inductive Hypothesis 4his is epuql o 2.

Sa N -kK'+ £'=7 . Hepe we proved n-m+f <2 fic poar grphs D
by 1 Nduckion



