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Abstract: LetG(V,E) be asimple (p,q) graph. A function f* is called a sum labeled
Annihilator dominating function if f:E(G)— {1,2,...,q} such that the induced map "
0 if » f(e )=0(mod 2
defined by f*(v,)= 2 fle)=0l )
1 else

where ¢, is an edge incident with v,. And the set {vi /f *(vi):l} is a minimal sum labeled
annihilator dominating set.

Index Terms: Sum labeled annihilator domination, Triangular ladder, Z — P, graph, sum
labeled annihilator edge domination.

I.INTRODUCTION

Domination and labeling are two different concepts in graph theory. We make an attempt to
combine them both. In this paper we introduce a new type of graph domination called sum
labeled annihilator domination . We label the vertices(edges) of the graph G by imposing
some conditions on the label of the edges(vertices) thereby determining the minimal
annihilator(edge) dominating set.

1. DEFINITIONS AND THEOREMS

Definition: A dominating set [3] D of a graph G is said to be an annihilator dominating set,
if its induced subgraph (V —D)is a graph containing only isolated vertices. The annihilator

domination number ya(G) is the minimum cardinality of an annihilator dominating set.

Definition: An edge dominating set F of a graph Gis said to be an annihilator edge
dominating set, if its induced subgraph <E — F) is a graph containing only isolated edges. The

annihilator edge domination number y, (G) is the minimum cardinality of an annihilator
edge dominating set.
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Definition: The graph obtained from the graph G by adding a pendant edge to each vertex of
G is denoted by G".

Definition: Z — P, is obtained from the pair of path P, and P, by joining i" vertex of P,

with (i +1)" vertex of P, .

Definition: The graph join G, + G, is obtained from G,and G, by joining every vertex of G,
to all the vertices of G, .

Definition: The triangular ladder (TL ) is obtained from a ladder by including the edges
for i=12,...,n—1with 2n vertices and 4n—3 edges.

| |+1

Theorem: Path graph P,;m=3,4x and 4x+1,x>1 admits sum labeled annihilator

domination.
Proof: Let G be a path graph P,. For P,, Define f:E(G)—{2lby f(e,)=1,f(e,)=2.

For P,, Define f:E(G)—{1,23lby f(e,)=1,f(e,)=3, f(e;)=2.
For P,, Define f :E(G)— {1,234} by f(e)=1,f(e,)=3 f(e,)=2.
For both m =4x,4x+1,x >1 Define f:E(G)— {,2,..,m} by

f(e)=2,f(e,)=3 f(e,)=1 forall P,,

i fori=4k and4k+3,1<x<x-1
f(e)=1i+1for i=4k+1,1<k <x-1

i—-1 fori=4k+2,1<k<x-1.

For m=4x+1,f(e)=i fori=4k;1<k<x,i=4k+3;1<k<x-1.

The induced vertex labeling are f*(vi):{o if Zf( )=0(mod 2)

1 else
where e; is an edge incident with v;. Case i) When m=4x, D={v,,v,,...V, } is the minimal

annihilator dominating set [2], since any annihilator dominating set with fewer elements than
D is neither annihilating nor dominating. Also this set satisfies {v, / f *(v,)=1. Hence D is

a minimal sum labeled annihilator dominating set. Case ii) When
m=4x+1 D=4{v,,v,,..,V, ,} isthe minimal sum labeled annihilator dominating set as in

the above case.

Theorem: Cycle graph C,, admits sum labeled annihilator domination iff m=4x or 4x-1.

Proof: Let G beacycle graph C,,. Let V(G)={v,/1<i<m} and
E(G)={vv,., :1<i<m-1}U{v,v, }. Case i) When m=4x—1 Define f:E(G)—> {2,...m}by

m+1

f(e,,)=i1<i smgl, f(e,)= +i:1<i sz—ll The induced vertex labeling are
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(v i)_{o it > f(e;)=0(mod 2)
1 else

where ¢, is an edge incident with v, and the set D=1{v,,v,,...,V, ,,V, | is a minimal annihilator

dominating set and this set satisfies {vi £(v;)=1 } Therefore D is a minimal sum labeled

annihilator dominating set. Case ii) when m = 4x, Define f:E(G)— {1,2,..,m}by

fley,)=i:1<i smTJrl, f(eZi)zmTJrlH 1< smT_l. The induced vertex labeling are

)= if 3" f(e,)=0(mod 2)
1 else
where e; is an edge incident with v; and the set D= Vg0V, 1V, | is @ minimal

annihilator dominating set also D satisfies {vi 1£(v;)=1 } Therefore D is a sum minimal

annihilator dominating set. Case iii) Conversely assume cycle graph C_ admits sum labeled
annihilator domination. To prove m=4x or 4x—1. Suppose m = 4x,4x—1. When we label

the edges continually with odd numbers for the [%—‘ vertices and even numbers for the rest

of the vertices then we get only two vertices with odd label which cannot form an annihilator
dominating set. Here the only possible way to label in the order odd number, odd number,
even number, even number, odd number, odd number and so on with two odd numbers and
two even numbers alternately. Even then we cannot get a minimal annihilator dominating set.

Theorem: Comb graph P,,, concedes sum labeled annihilator domination.

Proof: Let G be acomb graph P, Let {v,,V,,..,V,,U;,U,,..,u, } be the vertices of P, .
Let =V, :1<i<m-1,f, =vu,:1<i<m. Define f:E(G)—{2,...m}by
f(e, ):IZIS i<m, f(f)=m-1+i:1<i<m.The induced vertex labeling are
. it 3" f(e,)=0(mod 2)
f ( i)_
1 else
where e, is an edge incident with v;. The set that satisfies v, 1 £7(v,)=1} is a minimal sum

annihilator dominating set D. Here D ={V,,U,,V4,U ..., Viy 1, U, J-
Theorem: Crown graph C,,, concedes sum labeled annihilator domination.

Proof: Let G be a Crown graph C;, . Let {,,V,,..,V,,U;,U,,...,U, | be the vertices of P, .
Let e =V,v,,,:1<i<m-1le, =v,v, f,=vu,:1<i<m. Define f:E(G)— {L2,..,m}by
f(e)=i:1<i<m, f(f)=m+i:1<i<m. The induced vertex labeling are

)= {o if 3" f(e;)=0(mod 2)

1 else
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where e; is an edge incident with v;. The set that satisfies {vi /f *(vi):l} is a minimal sum

labeled annihilator dominating set D. Here D ={v,,u,,V,,u,,..,V, ;,U.} .

Result: Star graph does not admit sum labeled annihilator domination.

Theorem: Wheel graph W, ,m =4x+1,4x+ 2 admits sum labeled annihilator domination.

Proof: Let G be the wheel graph W, . The vertex set of W_ is {v,v,,V,,...,v, } where v is the
f.} be the edges where

apex vertex. Let {g,
& =VV,,:1<i<m-Lle, =v,v, f; =, :1<i<m. Define f:E(G)—{2..,m}by
f(e)=m+(i+1):1<i<m-1 f(e,)=m+1, f(f,)=i:1<i<m. The induced vertex labeling
f*(vi):{o it 3 f(e,)=0(mod 2)

1 else
where e; is an edge incident with v, . The set that satisfies {vi /f *(vi):l} is a minimal sum

labeled annihilator dominating set D. Here D ={v,v,,V,,....V, } .

41V

Theorem: K, + K, ,, satisfies sum labeled annihilator domination.

Proof: Let K, +K, ,, with V(G)={x,y}U 1w, :1<i<m} and
E(G):{e,f.,gj,hj,jj:j:1to n{ where
e=xy, f,=xu;,g; =yu;,h; =xv, j, =yv; :1< j<n. Define f:EG)- {L2,.,.m}by

fe)=1 f(f;)=4j-21(g,)=4j, f(h)=4j-1,(j,)=4j+1 j=12..,n. The induced

vertex labeling are ¢-(y,) 0 if Y fle;)=0(mod 2)
1 else

where e; is an edge incident with v;. The set that satisfies {vi /f *(vi):l} is a minimal sum

labeled annihilator dominating set D. Here D ={x,y}.
I11. SUM LABELED ANNIHILATOR EDGE DOMINATION

LetG(V,E) be asimple (p,q) graph. A function f~ is called a sum labeled Annihilator edge
dominating function if f:V(G)— {1,2...., p} such that the induced map f " defined by

f*(ei)z{o if £(v,)+ f(v,)=0(mod 2)

1 else
where v,,v, are the end vertices ofe, and the set fe, / f *(e;)=1} is called a minimal sum

labeled annihilator edge dominating set.

Theorem: Path graph P, ;m=4x-1,4x and 4x+1,x>1 admits sum labeled annihilator edge
domination.

Proof: Let G be a path graph P, P. Let V(G)={v,}", and E(G)={v,v,, |/ -

iVi+l
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Case i) when m=4x. Define f:V(G)— {1,2,.., m} by
f(vi)=%|—135, am; fv,)= (m+—21)+j,j=2,4,6,...,m—1.The induced edge labeling are

f*(ei):{o it £(v;)+ f(v,)=0(mod 2)

1 else
where v;,Vv; are the end vertices ofe;. The set that satisfies {ei /£ (e, ):1} is a minimal sum

labeled annihilator edge dominating set F. Here F ={e,,¢e,,...e, ,}
Case ii) when m=4x.Define f:v(G)—{2,..,m} by

f(vi)=%|_135, ,m=1; f( ) m+J,j_246, ..M. The induced edge labeling are
f*(ei):{o if £(v,)+ f(v,)=0(mod 2)

1 else
where v;,v; are the end vertices ofe;. The set that satisfies e,/ t"(e,)=1} is a minimal sum

labeled annihilator edge dominating set F. Here F ={e,,&,,...€,_, /.
Case iii) when m=4x+1.. Define f:vV(G)— {L.2...,m} by

f(v,)= IJ2r1|—135, LM f( ) m_THz,j:ZA,Q...,m—l.The induced edge labeling

o

where v;,v, are the end vertices ofe;. The set that satisfies {e. /(e ):1} is a minimal sum

0 if f(v,)+ f(v,)=0(mod 2)
1 else

annihilator edge dominating set F. Here F ={g,.e,,...€, ,}. Any annihilator edge
dominating set with fewer elements than F is neither annihilating nor edge dominating.

Theorem: Comb graph P, admits sum labeled annihilator edge domination.

Proof: Let G be acomb graph P, . Let {v,,v,,...,V,,U,,U,,..., U, } be the vertices of P, . Let
e =V\V,,:1<i<m-1 f, =vu, :1<i<m. Define f:V(G)— {1.2,.., m/by

Ui+t
f(v,)=i1<i<m, f(u,)=m+ j:1< j<m.. The induced edge labeling are
) 0 if f(v,)+ f(v,)=0(mod 2)
f (ei):
1 else
where Vv;,v, are the end vertices ofe;. F ={e,.€,,...€,,} is minimal annihilator edge

dominating set. Also this set satisfies fe, / f *(e,)=1}. Therefore, F is the minimal sum
labeled annihilator edge dominating set.

Theorem: Crown graph C,. concedes sum labeled annihilator edge domination.

Proof: Let G be a Crown graph C;, . Let {v,,V,,...,V,,U;,U,,..,u, } be the vertices of P, .

Let e =v,v,,, :1<i<m-Le, =v,v, f, =v,u; :1<i<m. Define f:V(G)— {L2,..,m}by

Vil
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f(v,)=i:1<i<m, f(u;)=m+i:1<i<m+i. The induced edge labeling are
f*(ei):{o if £(v,)+ f(v,)=0(mod 2)

1 else
where v;,v, are the end vertices ofe;. F = {e,.8,,...€,} is minimal annihilator edge
dominating set. Also this set satisfies {ei /f *(ei)zl}. Therefore, F is the minimal sum
labeled annihilator edge dominating set.

Theorem: Cycle graph C_,m=4x,4x—1 concedes sum labeled annihilator edge domination.

Proof: Let G beacycle graph C,. Let V(G)={v,/1<i<m} and

E(G)={vv,., :1<i<m-1}U{v,v, }. Case i) When m=4x—1 Define f:V(G)— {,2...m} by
I fori=4k-3 and 4k -2, 1<k <x

)=1i+1for i=4k-1,1<k <x-1
i-1 fori=4k,1<k<x-1

f(v,
0 if f(v,)+f(v,)=0(mod2)

The induced edge labeling are f*(ei)z{
1 else

where v;,v, are the end vertices ofe;. The set that satisfies {ei 1 £7(e )=1} Is a minimal sum
labeled annihilator edge dominating set F. Here F ={e,,e,,...€, ;€.
Case ii) When m=4x—1. Define f:V(G)— {1,2,..,m} by

% fori=135,...,.m-1

f(Vi): .
% for i=2,4,6,...m

0 if flv, )+ f(v,)=0(mod 2
The induced edge labeling are f*(ei): ( J) ( k) ( )
1 else
where v;,v, are the end vertices ofe;. The set that satisfies {ei /(e )=1} is a minimal sum

annihilator edge dominating set F. Here F ={g,,&,,...€,}.

419 Sy

Theorem: Z — P, [1] admits sum labeled annihilator edge domination.

Proof: Let G bea Z-P, graph. Let V(G)={uyv,}".,E(G)=1{e, f,,g,} where

i=1? [

e, =VvVv,, f.=uu,,0 =uV, :1<i<m-1 Casei) When m is odd. Define

f:V(G)—>{2..m} by f(v)=i:1<i<m, f(y)=m+i:l<i<m

The induced edge labeling are f*(ei)z{f n; f(vj)+ f()=0(mod 2)
else

where Vv;,v, are the end vertices ofe;. Case ii) When m is even. Define
f:V(G)—>{L2...,m} by f(v,)=i:1<i<m, f(u)=2m-i+Lll<i<m.
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The induced edge labeling are f°(g, )= 0 if f(vj)”(vk)zo(mc’d 2)
1 else
where v;,v, are the end vertices of e;. In both the cases, The set that satisfies {ei AN ):1}

is a minimal sum labeled annihilator edge dominating set F. Here
F={e.8,.¢ 5 fhh. f .}

Theorem: Triangular Ladder TL, concedes sum labeled annihilator edge domination.

Proof: Let TL, be a triangular ladder[1] then we define vertex and edge set as
V(G)={uv,}" E(G)={e, f,,g;,h } where

i=1?

e, =uv :1<i<m, f, =uu,,,9,=Vv,v,,,h =u,_v, :1<i<m-1

Case i) When m is odd. Define f:v(G)—{,2,..,m} by

f(v,)=i:1<i<m, f(u)=m+i:1<i<m

The induced edge labeling are f*(ei)={0 i f(vi)+ f (v )=0(mod 2)
1 else

where v;,v, are the end vertices ofe;.

Case ii) When mis even. Define f:v(G)—{1,2,..m} by

f(v,)=i:1<i<m, f(u)=2m—-i+11<i<m

The induced edge labeling are f*(ei)={0 1y, )+ £ )=0(mod 2
1 else

where v;,v, are the end vertices ofe;. Then for both cases the set that satisfies {ei /(e ):1}

is a minimal sum labeled annihilator edge dominating set F. Here

F={e,6€ 1 1y Froes T 128100 Ora | -

IV. CONCLUSION

In this article we have define sum labeled annihilator domination and sum labeled annihilator
edge domination and shown that some graph concedes it.

REFERENCES

[1] Arthy. J, Ramanathan. K, Manimekalai. K, (2019) International Journal of Innovatice

http://xisdxjxsu.asia VOLUME 17 ISSUE 09 638-645



http://xisdxjxsu.asia/

Journal of Xi’an Shiyou University, Natural Science Edition ISSN : 1673-064X

science and Research Techonolgy (2019) Cycle and path related graphs on L-Cordial
labeling, ISSN: 2456 2165.

[3] Rao Kavaturi .V.S, Vangipuram. S (2016) Annihilator Domination in some standard
graphs, International Journal of Pure and Applied Mathematics, Volume 106, No. 8
123-135.

[2] Terasa W. Haynes, Stephen T. Hedetniemi and Peter J. Slater, (1998), Fundamentals of
Domination in graphs. Marcel Dekker, INC.

http://xisdxjxsu.asia VOLUME 17 ISSUE 09 638-645



http://xisdxjxsu.asia/

