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ABSTRACT

In graph theory, a branch of mathematics the disjoint union of graphs is an operation that
combines two or more graphs to form a larger graph. Eulerian to the Swiss mathematician
Leonhard Euler, who invents graph theory in the 18" century. The disjoint union of two sets
and is binary operator that combines all distinct element of a pair of given sets, while

retaining the original set membership as a distinguishing characteristic of the union set.
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Introduction:

Graph theoretical concepts are widely used to study and model various applications, in
different areas. They include, study of molecules, construction of bonds in chemistry and the
study of atoms. Similarly, graph theory is used in sociology for example to measure actors

prestige or to explore diffusion mechanisms.

Definition: The union of two graphs Gi1and G: is the graph Giu G2 with
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V(G1u G2) = V(G1) UV(Gy) and E( G1u Gy) = E(G1) UE(G2)

Definition: If P, denotes a path on n vertices, the graph L, = P2xPy is called a ladder .
Definition: The graph Cn OK1 m is obtained from Cn and Kim by identifying any vertex of
Cn and central vertex of Kim.

Theorem
K1,m UKy, Is apair sum graph.
Proof

Let X,X1,X,...Xm be the vertices of K, and
E(Kl,m)Z{Xxj:l <j<m}.
Let y Y1, Yo,..., yn betheverticesof K, ,, and
E(Ky,n)={yyj:1=j= m}.
when n=m.
consider g(x) =1
g(x)=jtl  1<j<n

g(y)=-1
giy) =-G+1)  1<j<n
when n>m

consider g(x) =1
gix)=j+11<j<m
g(y)=-1
g(yi) = - (+1) 1<j<m

g(Ym+2j-1) = -(m+1+j) 1<j< 5 if n-m is even or
1<j< n—r2n— if n-m is odd
g(Ym+2j) = m+j+3 1<;< n _2m if n-m is even or
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if n-m is odd

Then g is a pair sum labeling.

Theorem
P.UK,m is apair sum graph.

Proof

Let X;,X,,...Xpbe the path P,.Let V(K; )={y.y;:1< j<mj}and

E(Kym={yy;:1<j< m}.

When n=m.

Consider g (x)=1, 1<j<n,
gy)=-1,
a(y;)=-2j, 1<j<n,
when m>n.
consider axj)=i, 1<j<n,
g(y):_lv
a(y;)=-2j, 1I<j<n-1
Oyme2i 1)=2n-+], 1<j< ™" i monis odd or
1<j < M=N  if m-nis even,
O(Yn+2j-2) =- (2n+j-2) 1<5< m_2n+1 if m-nis odd or
1<j< ™41 ifm-niseven

Then g is a pair sum labeling.
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Theorem

If n=m, then C,UC,, isapair sum graph.

Proof

Let X;X,,... X,X; be the first copy of the cycle in C,UC,,

the second copy of the cycle in C,,UC,,.

When n = m= 4k.

Consider
a(x;)=j, 1<j<2k-1
0(Xo)=2k+1,
9(Xok+j)=" 1<j <2k-1,
I(Xm)= —2k-1,
a(y;)=2k+2j, 1 <j< 2k,
I(Yak+j)=—2k-2], 1 <j<2k.

When n=m= 4k+2

Consider

a(xj) =i , 1<j<2k+1

g(Xok+1+j) =-j 1<j<2k+1
a(yi) =2k+2j, 1< j< 2k+1

a(Yok+1+) = -2k-2j, 1<j3<2k+1
when n=m=2k+1.
g(xj)=—) and g(yj)=] we have a pair sum labeling.

Theorem

If m <4,then nK,,, is a pair sum graph.

1097

and y;Y,...ymY; be


http://www.ijfans.org/

e-ISSN 2320 —7876 www.ijfans.org
Vol.11, Iss.9, Dec 2022
Research Paper © 2012 IJFANS. All Rights Reserved

Proof

Obviously m=1,the result is true.
Case 1: m=2.

Assign the label jand j+1 to the vertices ofj'[h copy of K2 for all odd j. For

even values of j,label the vertices of the jth copy of K2 by—j+1and-j.

Case 2: m=3.

Subcasel mis even.

Label the vertices of first n/2 copies by 3j — 2, 3j — 1, 3j(1 <j < n/2). Remaining n/2
copies are labeled by -3j + 2, -3j + 1, -3].

Subcase 2 nis odd.
Label the vertices of first (n — 1) copies as in Subcase (a). In the last copy label the

3(n-1) +1 -3(n-1) P 3(m-1)
2 ' 2

vertices by 5

+3 respectively.

Theorem
Any triangular snake T, is a pair sum graph.
Proof

Let V(T)={X;.y;:1 <i< m+11<j <m},

E(Tm)={XiXi+1.XyjYYj+1:1 <1 <m,1 <j <m-1}.

The proof consider three cases
Casel: m= 4n-1
Define

g(x))=2j-1, 1<j<2n,
O(Xon+j)="2j+1, 1<j<2n,
a(yy)=2j, 1<j<2n-1,
9(Y2n)=—8n+3,
9(Yzn+j)=—2, 1<j<2n-1.

Case2: m=4n+1

Define
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g(X;)=—8n-3+2(j-1),

O (Xan+14)=80+3-2(-1),
a(y)=-2+2(-1),
9(Y2n+1)=3,
I(Yon+j+1)=8n+2-2(j-1),

I(Xn+1)=1,

g (Xn+1+§)=2), I1<j<n,
I(Xn+1-j)=2], 1<j<n
a(yn)=3,

d(Yn+1)="5,

0Yn+14j)=5+2j,  1<j<n-1,
9Vn)="(5+2j), 1<j<n-1

Clearly T,,, is a pair sum labeling.

Theorem

The crown C,,OK; is a pair sum graph.

Proof

Let Cm be the cycle given by X;X,,...X,X; and let y;,y,,...y, be the

pendent vertices adjacent to Xy,X,,...,.Xrespectively.

Casel: miseven.

Subcase(a): m=4n.
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Define

a(x))=2j-1, 1<j<2n

g(x2n+j): _2j+1, 1 S] <2n,

g(y;)=4n+(2j-1), 1<j<2n,

g(y2n+j):_(4n+2j_1), 1 SJ <2

Subcase(b) m=4n+2.
Obviously g is a pair sum labeling.
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