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ABSTRACT - Let G be a (p, g)-graph. G is said to be a square sum graph if there exist a bijection f: V (G) — {0, 1, ...,
p - 1} such that the induced function f * : E(G) — N given by f (uv) =[f (U)]* +[f (V)]* for every uv € E(G) are
all distinct. In this paper, we find the bijection f on the vertex set of G to produce square sum labeling on almost

bipartite graph and mongolian tent.
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I.  INTRODUCTION

Labeling of a graph G is an assignment of labels to vertices
or edges or both following certain rules, A useful survey
on graph labeling by J.A.Gallian (2015) can be found in [4].
The perception of labeling to the vertices and edges in
graphs has flourished with types of labeling being applied
in different areas by the researchers. Prominent among the
types of labeling is square sum labeling [1], [2] ,[5], [6],
[8], [9]. In this paper we deal only finite, simple, connected
and undirected graphs obtained through graph operations .

Definition 1.1 :

An almost-bipartite graph [3 ] is a non-bipartite graph with
the property that the removal of a particular single edge
renders the graph bipartite.

Definition 1.2 :

Let G be a (p, q)-graph. G is said to be a square sum graph
if there exist a bijection f: V(G) — {0, 1, ..., p - 1} such

that the induced function f* : E(G) — N given by

£ (uv) =[f (W] +[f (V)] for every uve E(G) are all
distinct.

Definition 1.3 :

A Mongolian tent [7] M is defined as the graph obtained

from P, x P by adding a new vertex above the grid and

joining every vertex of the top row to the new vertex.
Il.  SQUARE SUM LABELING :

The Pairs of positive integers whose sum of squares are
distinct, constitute an important part of number theory. For

example, in number theory a positive integer n has a

representation as a sum of two squares if N = a*+b? for
some a, b € Z. Square sum graphs are vertex labeled graphs
with the labels from the set {0, 1, ..., p - 1}

such that the induced edge labels as the sum of the squares
of the labels of the end vertices are all distinct. Not every
graph is square sum, the graph which admits square sum
labeling is said to be a square sum graph.

1. MAIN RESULTS

Theorem 3.1 :
The Almost bipartite graph P, + e is square sum.

Proof:

Consider the graph G= P, + e,where P, isthe path V; v, .......

Case-1:Whenmisevene=V, V_,

Vi={V;, Vg, ., Vg dand Vo= {V,, V,, .., V }.
Case-2:Whenmisodd e =V, V
V1={V1,V3

o Vo dFand Vo={V,, V,, ..,V }-
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V,,.Let V, and V, be the bipartition of the vertex set of G.
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For both the cases we definef: V (G) —{0,1,2,..,m-1} by f(v;) =i-1,1<i<m.
The function finduces a square sum labeling on G.

Forif v, # Vv, , then f (v,) = f(v,).

If & =V, ,V,and €; =V, ,V; then

f*(e)=[f (v )P +[F (I [T (v )T +[F V)P =r"(e).

Sothat fis square sum labeling on G.Hence G is a Square sum Graph .

@ @ @ @@ ® @ @ @ (@ & @

Figure 1: Square sum labeling of almost bipartite graph Figure 2: Square sum labeling of almost bipartite

P.+e. graph P, +e.
Theorem 3.2 :The Mongolian tent M _ is square sum .
Proof:

Let M be a Mongolian tent graph with vertex set {u, X1, X 5 - X 15 Xp1 5 Xp 55000 X X 1, X - Xo.n3 Where uis

2,n 7 n’lv n2os -

the vertex above the grid and X; ; be the j" vertex in the i" row.
We note that |V (M_)|= n? +1and |[E(M)|=n(2n-1).
Definef: V(M) — {0,1, 2, ..., n*%} as given below:

letq, Q,, ... Q,, be prime numbers such that n’> 0,>Q0,>....... >(,, and there exists no prime number gsuch that n®>g> g,

Let{m m,,..m, }={0,123.. n°-1}-{q,.q, Gn}, wherem < m,<...<m,

Now we define f (u) = n” ;
f(x;)=0a;.1<i<nm
FOG o) = My T<j<n;
f (X o yr) = My_ppny; ifiis0dd, 3<i<n 1<j<n;
f(X;)= My, ifiiseven, 4<i<n 1<j<n.
The function f induces a square sum labelingon M .
For, ife, =u,V; and €, =U,V, then
(g =u, = f(v1) < f(wp) or f(v1) > f(v2),
then f7(e,)= [ (u)]" +[F (V)P £[f ()P +[F (W)= ().
(iiIfu, #u,, then f (u)) < f(u,) = fF(v)<f(v,).
Hence f7(e,) = [ (UL +[f(V)I*# [f ()P +[F (W)= f(e,) .

sothat f~ isa square sum labeling of M .Hence M is a square sum graph.
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Figure 3: square sum labeling of the Mongolian tent M10 4

V. CONCLUSION

It is very fascinating to study graphs which admit square
sum labeling. To examine equivalent results for different
types of graphs is an open area of research.
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