"'/_'_'13 7 Operations of Graphs o
we wouId learn about some OpeT:
G, and G thelr umon wnll be a grap

ations on the graph
h such that :

Umon leenftwo gfaphs
: V(G uGz) V(G, )uV(Gz)

=i ‘E(G uGz) =E(G, )uE(Gz) ok : :
- 7 -’a ' e‘.‘ b
'e:,"'__. 9b ., J‘V'-: 7 G
.‘.» ‘7 T é,? 84 ‘_ - €
&y = Ei‘ ‘U, g .
SEL €
‘d_ij' c . * ez L d .

: g TR s o Gy ' G,UG,
lntersectlon Gwen two' graphs G,a nd G, w1th at least one vertex in common th

mtersectlon w1|l be a graph such that
: e V(G mGz) V(G )nV(Gz)

E(G mG) E(G )ﬁE(Gz)

en their
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Sum of Two Graphs: 1fthe graphs G,
is defined as the graph whose vertex setis V(G,) + V(G
which are in G, and in G, and the edges obtained,

For example,
a' T

¢’ 1L

G, G
Ring sum: Let G (V,, E)) and G, (V, E;) be two grap
denoted by G,® G,, is defined as the graph G such that
() V(@) =V(G)UV(G)
(i E(G)=E(G,)VE(G,) - E(G,) N E(G,)i.e., the edges
The Ring sum of two graphs G, and G, is shiown below
1

) X 2
y
a
5 b 3
G' G.

Complement: The com

G and where two vertices u and v are adjacent only when they are no

and G, suchthat V,(G)) ™ V(G,) = ¢; then the sum G+ G,
,) and the edge set is consisting those edges,
by joining each vertex of G, to each vertex of G,

-
-
, ‘

G,+0 ot e

hs, Then the ring sum of G and G,

that either in G, or G, but not in both.
|

1 3~ ‘

z 2

4
% 6,06, _

plement G'of G is defined as a simple graph with the same vertex setas ’

tadjacent in G.

For example,
v v
u w u w
z X z X
y y
G Complement of G

* A graph G is self-complementary if it is isomorphic o ts complement.

. For example, the graphs

AN

and

. p—

h with five verticesis
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i : ‘ DISCRETE MATHEMATICS
| E’f‘"?'P'e 20. Show that every self-complementary graph has 4 or 4 + | vertices, -
* Solution: A graph with » vertices

b can be self-complementary only if the edge set ofof k_can B
b'e partitioned Into.two subsets of equal size, ' 5 i

- . Hence, the total no. of edges in k, must be even. Now k, has ulliind) edges which is even
When n=4kor 4k +1 and which is odd otherwise, ' o
~ "Product of Gra Phs : To define the
() andv=(v,,v,)in v = VXV, Tl

- uyadj vilor [u= vianduadjv,]

product G, x G, of two graphs consider any two points 1=
2- Then uand v are adjacent in G,* G, whenever [v,= v, and u,and

Forexample,
o gt Ut (v (U
Lig u, | . v, W,
: o
e vi . - (Vl .U,) (V| ;V:) I (Vi :wﬂ)
R '.G'r . . G:_ . : ‘GIXG:

Eig_, 13.25. The product of two graphs

:Cbin;[).oléi_tio‘ﬁ:_;_l‘ﬁe composition G = G|[Gi] also has V- = V,x V, as its point set, and = =
' (u), uy) is adjacent with v =(v,,v,) whenever [u,adj v)) or [u,=v,and u,adj v,]. For the graphs G, and
G, of Fig.13.25 both compositions G, [G,] and G, [G,] are shown in Fig. 13.26.

& N B . . (U, : IJ.) ’ : (Uz ' V-)
_ (ug,u,) ‘-(ui Ve - (uy, w,) ' l

(V, l:ul’ (V, 1 vl)

(Vl [ U;)f o ‘_v(‘vl'_l V) (v, ' W,)

. - . S ()
HRLIEY T e et E T gy

L T Ly Fig. 13.26. Two compositlons of graphs | .
 Fasions A pair of vertices v,and v, in graph G is said to be ‘fused’ if these two vertices are
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