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of an undirected graph are eqcy

0
graph is a multiple of k. 4 degr Ce k

; ok b of vertices of the given grap},
Lh

II::tt n, be the number of edges of the given graph, d
(4
By Handshaking theorem, we have

2n

Y degV; = 2nm,

i=1
= 2nk = 2n, (Using (1))
= B, = nk
= number of edges = multiple of k. :

+ . The number of edges of the given graph is a multipleﬁf of k.

Example 1 : How many edges are there in a graph with ten vertices eich,
degree six. | j
Soluti éf” [ % )
Let e be the number of edges of the graph.
+ 2¢ = Sum of all degrees

= 10x6

= 60
2e = 6()
e= 30

" There are 3 edges.



p is not an integer.

ic
graph does not exist,

(or)

-, theorem (Theorem 2), in a graph the

| ’ Guch @

ﬂgzg s even. Therefore, it is not possiple to ha\I,I: T;’zr of odg degree
: . crt b
gf 4 degre® 165, Which jg

quch a graph does not exist.

13 For the following degree se

u
o exist a graph or not, G 44,4 3, 2 fing if there
Sﬂluﬁoﬂ ;
Sum of the degree of
all vertices FAd t4 1448 5
| = 47

f Which is an odd number.
Such a graph does not exist.

| Eumpled4: How many vertices does a regular graph of d j
| s sy graph of degree 4 with 10

j Solution :
;' 2d®) = 2e '
} Let ‘n’ be the number of vertices and ‘e’ is the number of edges.
: - Inaregular
; 4n=2x10 | graph each vertices |
is of same degree
= n=75

_ ce 4 with 10
Thite are 5 vertices'in 8 regular graph of degr

e AR S Al . L i . —

tdges,



_ ; . : e |
. Does there exist simple graph with five ——ATieq
Example 3 follo wing degrees? If so draw su ch graph Vemcem

e

(a) 1, I; 1) 1!1 (b) 3, 3, 3, 3,2

Solution :
that in any graph the numb
(a) We know y grap er of odd degree Vertices

always even.
In case (a) number of odd degree vertices is 5 (not an evye )
n

Such a graph does not exist.

(b) For case (b),
Sum of degree = 14 = even

The g;gphexist. The graph is
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o PA ALy,
‘a

le2: Check the given 2 graphs G qng G’are Isomorpp;
Exaﬂﬂl UC or not,

Solution j
The number of vertices (5) and number of edges (6) are same

The degree sequence are same. Since, in G we have the vertices u4
and u of degree 3. They must be mapped to the vertices Vo and v, in G

Define a mapping:

GV, W3 V), Us V3, uy > vgand uy — vs

Then the edges. X, x|, X¢, X5, x3,and X4 are mapped into e, €y, €3, &4

Check the 2 given graphs G and G, are Isomorphic or not.
v, Hi iy

Vs u" 0 uS
G

| Wl |
0-one correspondence between edges 1n G and



3.28
For, B . 7 T
The graph ¢ G have the degree sequ 5 2

sequence of G'is I 9 2.3, 4

Therefore, G and G B e bl
: mine whether we graphs given below are |
Example 4, LT S0morpp;, or

not

a 5 9
d c -t V7
V4 !
G . 3
Solution : G
The graphs G and G both have eight vertices and ten edges.

In G, degree (@) = 2,
Since each of the vertices vz, V3.
Therefore, a in G must correspond to either vy, V3,

yg and vy is of deg 2 in G
vg and v7 of G'.

Each of the vertices Vo, V3, V6 and v7 in G' are adjacent to another
vertex of degree 2 in G', which is not true for a in G. |

Therefore G and G’ are not Isomorphlc
£ ‘M

Example 5 : Chcek thc‘ iven two g graphs G and G'are Isomorphtc or not.




pHS the o graphs given in the ; 3.29
rG;R:mplt TR Jolowing figure Lsomorpicy
v
bS

fion ¢ : :
Soli o vertices 42 ay, dg and ag each of degree 3 is adjacent to

InY : vertex of degree s
, bs and bg are each of degree 3. But these vertices are

¢ vertex of degree 3.

and G' are not Isomorphic.

24
panple 7: .etennine whether the following pairs of graphs are
isomorophic. : 2
th i
Vs
Us U, uj Vs
Solution ! Y
The given 2 graphs have

(1) Same number of vertices (5)
(2) Same number of edges (8)
Moreover, @ve given diagram and us are of degree 3 each, )
degree 4 each and u3 is degree 2. Similarly v and vy are of
5 and vs are of degree 4 each and v, is of degree 2.
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. The given 2 graphs are Isomorphic. 0
Example 8 ¢ State whether the following graphs are isomorphic ,
r not
Solution : E
Here both G1 & G, has

f vertices (5)

(1) Same number O
f edges (6)

(2) Same number O
Iff: G, > G2 defined by

f (vp)) = %2

f (‘12) = u3
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