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The clique on a nodes is denoted kn.
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im kn has all edges
#

#1We give a way to countthe
edges and show thatitgives nsn-17.-

2

label thenodes v,, U2, ..., vn. Starting w/
v., countthe uncounted edges and add to
thetotal.

v, has not uncounted edgesVer has n-2 uncounted edges
=

Un-has I uncounted edge
us has 0 uncounted edges

IE1 =(n -1) +(n - 21 +...) +0
=nx)
2

#2 In In every node has deg.
n-1. So,

Endeg(u) =Ev (n -1)
=

y

Butby thehandshaking lemma,

Erdeg(v)
=2 IE)

n(n -1) =21E)
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#3ageer Protes?Sin
using induction overn.

Base Lase:n =1.

K, has o edges.

11) =0 So P(I) holds.

Inductive case:we WIS Fn2:P(n-1) => P(n)

Assume P(n-1). Thatis, assume Yu, has

-2) edges
Now, consider an arbitrary dique kn.
Leton be thegraph created by removing
one node and all its incidentedges from kn.

example:1.

t
Note thatKn=In-1



Goal:Hedges (n=

Hedges of kn=# of edges of
#of edges7 have to

kn-1 add to
Or, toget
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DetA bipartite graph G=/LUR, E) s.t.- -

(nR =0 (L, R disjoint) and EEEE1,w3:
l =2,rzB

ex A- B 2 =EA,E}
-

- R
=[B,(D3

E- C

-D
F
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claim IfG contains a A (K3), then it-

is notbipartite.

ProofAiming fora contradiction, suppose-

thata contains a 1 and itis bipartte.
Let V, V2, us be thenodes ofthe1.

example:
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-
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vote.
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A
becauseweree⑧

Withoutloss ofgenerality, suppose v,tL
and U2ER. Since v2 ER, vz E7,127
thereis an edge from v, to us and both are
in R, which contradicts thatG is

bipattife,



②other dir?not
agraph

is bipartite,men ithasa

R 2

Disproof by counter example:ifyou
Det A graph is par -
-

if we can draw itin the L
plane wontedge crossings.

d note:Igraph
B= A are equal if

=1
-

1
verts same,X edges same

A

EA- D- G- C· -
BF

ku is planar

k5 is not
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