
warmup:label deg. ofeach node
I

·o
2z

6 edges, IE1 =6

Xot
13 +22

=4 +8 =12

Edeg(v) =12, 21E1 =3
2 =12

Theorem 11.8 "Handshaking Lemma"
LetG =IV, E) be an undirected graph.
Then

v deg (r)
=2 IE)

Proof let G:(V,E) be an undirected graph.
Notice thatevery edge is connected to
exactly I nodes, meaning thatitcontributes 1 tothedegree of2 nodes.

So Iverdeg(v)
=2IE).

More formally, consider this pseudocode.



Algorithm1(G =(V,E)): ~-V
du =0 for all VEV
for each edge 34, 13 in E.
du =du+1
du =dr +1 ⑧

1. Is thealgorithm correct?W

2. Whatis du afteriteration;?
reV

& dv =2i.

VEV

Because theloop runs IEI times,

E dv =21E).
VEV

factthatfollows simply from a
I previous theorem/lemma

lary
letnodd denotethenumber ofnodes
mose degree is odd. Then hood is even.

I

go2
2



of Aiming fora contradiction, suppose
that isad

Evdegs)
=Sdr + Edu
vEV: VEV:

deg(v) is odd degsul↑ I is even
re

ZIE), goal:this is mustbe even
unich odd. V because sun of
is even odd # evens is even

#
Butthis contradicts tha

S =P(20,1,2,33)

o 50,1,23

↳
513
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