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STAR RELATED EVEN SUM GRAPHS
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Abstract

A sum graph is a graph for which there is a labeling of its vertices with disting
positive integers so that two vertices are adjacent if and only if the sum of their labels is
label of another vertex. Integral sum graphs are defined similarly, except that the labels may;
be any integers. The concept of Even Sum Graphs was introduced by Chinju Krishna K, et al
A graph G is called an even sum graph if there is a labelling 1y of its vertices with distinct no
- negative even integers, so that for any two distinct vertices a and b; ab is an edge of G if an
only if ni(a) + n(b) = n(c) for some vertex w in G. The minimum number of isolated vertices?

required 1o mzke the graph G, an even sum graph is called the even sum number of G and i
denoted by v (Q).

Kevwords : even sum graph, even sum number, star, bistar. cycle.
Subject Classification : 05C03, 05C70, 05C75, 05C78

1. Introduction

The concept of Sum Graphs and Integral Sum Graphs was mtroduced by F. Harary [14].
The properties of Sum Graphs are investigated by many authors, including Chen. Z 1], Mary
Florida. L [17], Nicholas. T [15, 16], Soma Sundaram. S [15];, Vilfred.V [16 - 20], Surya
Kala.V 18, 19] and Rubin Mary. K [19, 20]. Insired by the concepts of Sum Graphs and
Integral Sum Graphs, Chinju Krishna. K, ct al. introduced Even Sum Graphs. In this paper we

investigated different types of Star Related Even Sum Graphs [ 2 - 11]. For all basic ideas, we

refer {12, 13 ).
Bistar B, , is the graph obtained by joining the center (‘apex) vertex of two copies of
Ki.n. A graph < Cq, Ky, > wherem > 11is obtained by attaching the central vertex of a star

graph K, to a vertex of a cycle Ca.
2. Main Results

Theorem: 3.1. B,,,, is an even sum graph.

Proof: Let a;,1 <i<2,1<j<n be the vertices of two copies of Ky« with the central vertices b;,
1<1<2. join the central vertices by an edge. The resuftant graph is B, ;. Define a function n:
V(B ) = 227 U {0} by nib:) = 2; nlar) = 4; nlaz)) = nasy-1) +nlbi), 2 <5< n; niby) = 0;
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N(@z1) = nf@in) +n(bz); naz)) = nfazgj-1m+ 2, 2 <j<n. Then the labels are distinct and for
any edge ab in By, ,,, the condition n(a) + n(b) = n(c) holds for some vertex c in . Hence
Bnn is an even sum graph.

Example: 3.2. An cven sum graph of B¢ is shown in the Figure 3.1.

o ay 16
18
b 20
! 2 @ 22
) 24
! 26
Figure: 3.1

Theorem: 3.3. < C,, K, ,»> is an even sum graph.

Proof: Let ajay... ana; be the cycle Cy, and let bi,ba.....bm, ¢ be the vertices of Ky, m where ¢ is
the central vertex. Identify a; with c. The resultant graph is < Cn, Ky > . Define a function n:
V(= Co, Kiow> ) — 227 U {0} by n(ar) = 0; n(a2) = 2: m(az) = 4; (ai) = Mai-2) + nai. 1), 4 <
1<) = n(an-1) +nan); nbi) = n(bi-2)+ 2, 2 <i<m. Then the labels are distinct and

for any edge ab in < Cp, Ky >, the condition n(a) +n(b) =n(c) holds for some vertex ¢ in G
Hence < Gy, Ky m> is an even sum graph.

Example: 3.4. An even sum graph of < Cg, Ky, s> is shown in the Figure 3.2.

Figure: 3.2
3. Conclusion

34
In this paper, we have explored the concept of even sum graphs and we investigated
different types of star related even sum graphs. This paper motivates 10 derive similar results

on other types of graphs to be an even sum graph and (o investigate the characterization of
cven sum graphs.

References

[1] Chen. Z, * Harary's Conjecture on Integral Sum Graphs’, Discrete Mathematics.
160, pp. 241 — 244, 1990.

135




e ETE RN O WS ot ( . : 4
SProacecdmas of the Nouonal Conference ou Advances in Graph Theory

P N e it O TS 92 -
ISBN.Y9Y8 - U1 -00R3488- 7 -0

{2] Chinju Krishna. K. David Raj. C and Rubin Mary. K, ‘Some Standard Regy[#
Even Sum Graphs’, Malaya Journal of Mathematik, 8(4), pp. 2282 - 2284, 202§

[3] Chinju Krishna. K, David Raj. C, Rubin Mary. K, ‘Path Related Even Sum 3
Graphs’, Turkish Online Journal of Qualitative Inquiry, 32(3), pp. 32682 - 3268
2021. 3

4] Chinju Krishna. K, David Raj. C, Rubin Mary. K, ‘Some Results on Even &
Ladder Graphs’, Turkish Journal of Physiotheraphy and Rebabiliation,
pp. 6341 - 6344, 2021. '

[5] Chinju Krishna. K, David Raj. C, Rubin Mary. K, ‘Some Results on Disconne¢g
Even Sum graphs’, Shoshsamhita ( Journal of Fundamental and Compar
Research), Vol. VIII, No. 1(XVI), pp. 116 — 118, 2022.

[6] Chinju Krishna. K, David Raj. C and Rubin Mary. K, ‘Cycle Related Even
Graphs’, Proccedings in the Intemmational Conference on Recent Trends in- Mod
Mathematics organized by PG & Research Department of Mathematics, St. Jo
College, Palayamkottai held on 234 & 24" September 2021, pp. 132 - 135.

[7] Chinju Krishna. K, David Raj. C and Rubin Mary. K, ‘Few Results on Even §
Graphs’, Proceedings in the International Virtual Conference on Current Scena
in Modern Mathematics organized by PG & Research Department of Mathematicg;
Aditanar College of Arts and Science, Tiruchendur held on 4™ February 2022, ‘
44,

[8] David Raj. C. Rubin Mary K and Chinju Krishna K, *Sum Graphs and its
Related Concepts’. International Journal of Aquatic Science, 12 (2) 126 - 129,
2021.

[9] David Raj. C. Chinju Krishna. K and Rubin Mary. K, “A Study on Even Sum
Graphs™. South East Asian Journal of Mathematics and Mathematical Sciences

Vol.18, pp. 119-124,2022.

[10] Gallian. J. A. ‘A Dynamic Survey on Graph Labeling’, Electronic J. Comb., 19
DS6, 2017. :

[11] Harary. F, *Graph Theory’. Addison Wescley, Reading Mass, 1969 . 2 :

[12] Harary. F, ‘Sum Graphs Over all Integers’, Discretc Mathematics, 124 (1994), 99- 55
105. :

[13] Nicholas T, Soma Sundaram. S and Vilfred V, Some Results on Sum Graphs,

1. Comb.Inf. and System Sci., 26, pp. 135 - 142, 2001.

[14]  Vilfred. V and Nicholas. T, ‘Banana Tres and Union of Stars are Integral Sum
Graphs'. Ars Comb.. 102. pp. 79 - 85,2011. 7

[15] Vilfred. V and Mary Florida. [.. M, ‘Relation Between Sum, Integer Sum, 7
Chromatic and Edge Chromatic Numbers of Few Graphs’, Preprint. 2

[16] Vilfred. V and Surya Kala. A “Morc Properties on Sum Graphs’, Proceedings of 7
the Intemational conference on Appplied Mathematics and Theorctical Computer
Science held at St. Xavier’s Catholic College of Engineering. Nagercoil, Tamil
Nadu, India, pp. 142 — 145, 2013.

[17] Vilfred. V. Surya Kala. A and Rubin Mary. K, ‘More on Integral Sum Graphs’,
Proceedings of the International  conference on Appplicd  Mathematics and
Theoretical Computer Science held at St. Xavier’s Catholic College of Engineering.
Nagercoil, Tamil Nadu, India, 173 ~ 176, 2013,

136




