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1. A bipartite graph is a graph with no edges.

2. A complete bipartite graph is a graph with all possible edges.

3. Suppose V (G) = {1, 2, 3, 4} and E(G) = {{1, 2}, {2, 3}, {3, 4}, {4, 1}}. Give a bipartition
sets V1 and V2 for the graph G.

Section 9.2 Definitions and Basic Properties (Part 1)

Definitions and Basic Properties

P 1. Compute V (G) and E(G) for the following graph.
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P 2. Compute
P

v2V (H)

deg v for the following graph. Also compute |E(H)|.

H

v3 v4

v1 v2

P 3. What is the maximum number of edges in a graph containing n vertices?

P 4. Prove that at any party an even number of people must have shaken an odd number of
hands.

P 5. Let G be a graph and p = 2k + 1 for some integer k. Prove that if deg v = p for all
v 2 V (G) then p | |E(G)|.
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Def A graph G is a pair consisting of a

vertex set V14 and an edge set ECG

whose elements are subsets of 4 of size

2 called edges

E The graph G has a vertex set

4 1,2 3,4 and an edge set

E G 1,23 2,33 3 4 a 12,23 34

0 0 0 0

1 2 3 4

c as is to it 2

vertices a and 3 are adjacent since 2,33 f E 4

the degree of 3 is 2 since 3 is incident to

2 edges deg 37 2 and deg 41 1

That For all graphs 4 deg v 2 F G
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deg is of edges incident to

Ʃ degv counts every edge twice
VEVG

deg111
counts 1,2

deg 12
counts 1,2

That For any graph the number of vertices of

odd degree is even

P Let A be the set of vertices of odd degree

Let B V G 1 A G AT B
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deg v is odd

k f sit deg i

it evenby.IT eviousthm

Ʃ 2 Kitt is even
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Therefore Al is even



path

Ps Pn

cycle

2 Tn CnII I
3 T

complete graph

a graph containing
all possible edges

2 3 kn

bipartite
1 0 3 V G AUB

1,2 ANDIE B 3 4,53 ELA ECB

complete bipartite
3 a bipartite graph

2,3 3,24 which contains all possible
2 o g edges

kn m



Def the graph H is a subgraph of if

V14 E G and ECH E E G

Ex Let

then

is a subgraph of G


