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Abstract

For a (p,q) graph G, an injective map f from V(G) to {£1,+2,...,+p} is said to be a pair sum

labeling if the induced edge function f, from E(G) to {Z — 0} defined by f, (uv) = f(u) + f(v) is

1—1 and f,(E(G)) is either of the form {tmq,+m,,...,tme} or {*m;,+m,,...,tme-1} U
2 2

{mgq+1} depending on g which is either even or odd. A graph that admits the behavior of pair sum
2

labeling is named a pair sum graph. In this manuscript we study the pair sum labeling of uniform
(3,n)-cyclic graph, n-cyclic copies of C3 and path union of ladders.

Keywords: Pair Sum Labeling, Uniform, (3, n)-Cyclic Graph, n-Cyclic Copies of C3, Path Union of
Ladders.

1. Introduction

Among the miscellaneous types of graph labeling, pair sum labeling of graphs is a newest form of
labeling strategy. The labeling concept of pair sum graphs was introduced by Ponraj et al. [1]. The
considered graph G in this article is of simple, undirected, finite. Terms not characterized here are
utilized in the feeling of Harary [4]. An investigation of Pair sum labeling for certain standard graphs
like cycle, path, bi-star complete graph, and some more kinds of graphs are discussed in [1-3]. Also
they have proved most of all categories of trees admits pair sum labeling up to order n > 8 [5].

Definition 1

For a (p,q) graph G, an injective map f from V(G) to {+1,%2,...,+p} is said to be a pair sum

labeling if the induced edge function f, from E(G) to {Z — 0} defined by f, (uv) = f(u) + f(v) is

1—1 and f,(E(G)) is either of the form {tm,,+m,,...,+me} or {£xmy,+m,,...,+me-1} U
2 2

{mq+1} depending on g which is either even or odd. A graph that admits the behavior of pair sum
2

labeling is named a pair sum graph.
2. Main Result
Definition 2

A uniform (3,n)-cyclic graph SCI where n is even is obtained by attaching cycles of length 3 to all
the pendent vertices of a star graph S,, .1 (See Figure 2(a)).

Definition 3
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Let the graphs G4, G,,..,G,, n = 2 be all replicated copies of a constant cycle graph G. Adding an
edge in between any two vertices of G; and G;,; consecutively for i = 1,2,...,(n — 1) and an edge
between G,, and G, is named as a uniform n-cyclic graph.

Let L}, 1%,..., L} be m copies of ladder graph L; are labeled as follows (See Figure. 1).

1 2 -1
Ly L3 Ly Ly

Figure. 1 m copies of ladder graph Ly

Definition 4

Let us consider the m-copies of ladder graphs L3 where m > 4 is even. The graph P(L%') is obtained
by joining an edge in between the vertices v; of Ly and u;,; of L5™ wherei = 1,2,...,m — 1
consecutively is named as path union of ladders.

Theorem 1
The uniform (3, n)-cyclic graph SC3 is a pair sum graph if n is even.
Proof:
Let the vertex set of SC3 be {uq,uy,...,usn; 1 <i < n,vq,v,,...,v3n;1 < i <n}and w be the hub
2 2
vertex.
Now let us define f: V(SC}) - {il,iz,...,i‘%n}
such that
fw)y=1
. . 3n
f(u;) = 2i wherei = 1,2,..,7
. . 3n
f(v;) = —2iwherei = 12,..,~
Furtherly from the edge function which is induced, we have
f. E(SC3) = {Z — 0},

fe(uiuj) =20+ 2),i#]j
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fe(viv)) = =20 = 2], i # ]
fo(wuy) =1+ 2i,
fewy) =1-2j,

then

fE(SC)) =
{{+3,49,+15,..., +(3n — 3)},U {£6, 18, +30,..., (6n — 6)},U {£8, £20,+32,..., +(6n —
4)}U {10, £22, +34,..., +(6n — 2)}}.

(See Figure 2(b))

Hence the graph SC?¥ is a pair sum graph.

Figure 2(a) SC; Figure 2(b) Pair sum labeling of SC;

Theorem 2

The n-cyclic graph C3', n > 2 is a pair sum graph if n is even.

Proof:

Let the vertex set of C3' be {u1,u2,...,u37nj 1<i< n,vl,vz,...,v37n; 1<i<n}

Now let us define £:V(C) - {1, 42,..., +3}

such that
f(u) =iwherei = 1,2,..,37"
f(v)) = —iwherei = 1,2,..,37”

Furtherly from the edge function which is induced, we have

3623



P. Noah Antony Daniel Renali, S. Roy

fer E(C3) = {Z - 0},

feuiy) =i+ j, i # ]

feiv) = —i—j, i # jfo(Wvigq) = —1

then

fECS) =

{£1,£7,£13,...,+(3n — 5)},U {£3,£9, £15,..
2}, {£5,+11,4+17,...,+(B3n— 1}, }.

(See Figure 3(b) )

Hence the graph C% is a pair sum graph.

uz

Figure 3(a) C;

Theorem 3

fe(uiv;—1) =1

L, EBn—-3)}LuU{£4,£10,%16,...,£(3n —

2 5
3 5 9 11
7
1 4 3 4" 10 6
1 1
5 = -7 . 9
2 3 -4 5
3 -4 -10 11
1 -6

Figure 3(b) Pair sum labeling of Cj

The graph P(L%) is a pair sum graph when m > 4 is even.

Proof:

Let the vertex set of P(L%) be {uy, uy, ..

GUs, 1 S TSN, v,v,,...,03,,1 <0 <0}

Now let us define f: V(P(L})) - {+1,%2,...,+3m}

such that

f(u,) =iwherei=1,2,..,3m

f(v,)) = —iwherei =1,2,..,3m

Furtherly from the edge function which is induced, we have

fer E(P(L3)) = {Z - 0},
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feuw) =i+j,i#j
fe(iy) =—i—j,i#]

fe(vinip) =1
then

FE(P(LR)) = 1U {&3,+15,+27,..., +(6m — 9)} U {+4,+16,+28,..., +(6m — 8)} U
{+6,+18,430,...,+(6m — 6)} U {+7,+19,+31,..., +(6m — 5)} U {+8, +20,+32,..., +(6m —
)} U {10,422, 4+34,..., +(6m — 2)} U {+11, 423, 435,..., +(6m — 1)} U

(49,421, 433,..., +(6m — 15)}.

(See Figure (4(b))

Hence the graph P(L73) is a pair sum graph.

2 Yy Uy Uy Ug Uy 84 5.7 92 341 2 3 1 9 3¢5 7

Vio Yy v, vy U Uy Uyp Uy 09 493 43 M0 9

-22 -20 -10 -8 10 8 22 20

V12 v % Y U g uy nH @ 4N g pos mm

Figure 4(a) L3 Figure 4(b) Pair sum labeling of Lj

3.Conclusion

Therefore as a progress in this manuscript, we have determined pair sum labeling for certain graphs
such as, uniform (3, n)-cyclic graph, uniform n-cyclic graph, path union of ladder graphs. Pair sum
labeling for interconnection networks is under examination.
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