
Graph theory
A graph G -

- ( YE) consists

of a time set

V - veliger .

and a

set E E ( Y ) of pairs

{ u,v3 (u# v ) called Edge

Usually represent graphs
preferably.
V vetiver correspond to points

C- edges correspond to segments
joining points .
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✓ = { 1,2 , 3,43 .

E = { 21,23 , 21,33 , 21,43
{ 2,33 , 23,43 . }
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Any set with a binary relation

(symmetric) . can be considered as

a graph : consider 21
,
.
-on} wite

relation 2i,j3 ⇒ i. Ij or
jli .



Then for h= 6
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Notice our graph definition does
not allow in-line edge

(E is a
set not a mortised

.

nor does it allow loopy

①/ 4) ← loops .

multiple
edges



Some common Important graphs.
1) The complete graph on n

vertices kn .

¥9 ' Ks
.
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2) A graph is bipartite if

✓ = SWT and tf fu,v3eE

UES
,
VET or vice versa .

FF's ad



The complete bipartite graph
Kym contains an edge for

each pair UES VET .

! Kss
.

Bipartite graphs are useful in

assignat problems person
-task

de
.

4. A hypoabe On has 2
"

vetiver iespondiy to binary
strings of length n

.

The Qu
has an edge between two
vertices if he stays differ
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Vertices in On well be useful in

coding theory .

#¥e many edges are in Qn?

Hint: cse induction noting that

On split into two copies

of Qm, jawed by some

edges .

of length ^

Recall that Q1 words are

in bijection wite the set of

scbsets of El
. - >
n3



Therese we can also view

bennies of Qn as subsets of

{ 1,333 wife an edge between

23
A and Biff

← 123 A - Bai or

31¥31 B - Awi for

21 some i.

,
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of " Boolean lattre
"
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A pI is a graph Pn
wite n vestries that can be

ordered so that {Ui ,Uitllae
He any edges .

-

A- cirw.cn is a Pak Panik
an additional edge sumn ?
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The Peterson graph .

""÷
Exercise label

the edges
cite trees

.

{ iig.k.hn/-- 21 . - →53 .

and vertices

EEE! so

-
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DE Tuo gaps
G = ( V. E ) and

G
'
= ( VIE ' ) are isomorphic

If there is a bijection
Y : V → V

'
sit .

Eu,V3 E E ⇐

@cu ) , 4h33 E E
'

.
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LEI -- IE 't IVI -- IVY are GE G
' ?

Toph lingo :
air areIf Eu,V3 EE we say

neighboring or adjacent



If UEV and KEE is an edge
K -- Eun} we say U and K

are incident ( u is an end

telex of K )
The set of neighbors of u is

demoted Niu) .

The degree
of u is due)= IN lull .

A telex B isolated if dcuto
.

The degree sequence of G
is d

,
> de>

. . . .

> da where

di -- dcui)
.

Isomorphic graphs take the same
degree seqenue .



Proposition Cthm 6.1)
.

G -- ( V,E) a

graph then

E day = 21 El
UEV

Proof
. If duel = § !?¥%! ) .

= 21 El

corollary . every graph has an

lien # of versions of odd

degree .

the E day is even by above .

UEV

*Era
DW t I deal is even

duel odd .



For a sum of odd #G to be

even there must be an

oven
# of them .

D
.


