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Abstract: Let G = (V, E) be a graph. The total onto minus edge dominating function is a function
f. E —{-1,0,1} such that f is onto and f(N(e)) >1 for all e € E(G). The total onto minus edge
domination number of a graph G is a minimum weight of a set of all total onto minus edge
dominating functions of G and it is denoted by v’ 5y (G).

In this paper we discuss about the total onto minus edge domination number for some graphs : Star graph,
Bistar graph, Friendship graph and Flower graph.

Keywords and Phrases: Edge dominating function, onto minus edge dominating function, total
onto minus edge dominating function , Star graph, Bistar graph, Friendship graph and Flower graph.
Subject Classification: 05C69

1. Introduction and Preliminaries

The minus dominating function was introduced by Dunbar et al [3]. Further the concept was extended to
define other edge parameter like minus edge domination number which was introduced by B. Xu and S. Zhou [5].
Let G be a simple graph with vertex set V(G) and edge set E(G). The closed neighborhood Ng[e] of an edge e in
a graph G is the set consisting of e and all the edges adjacent with e. A functionf: £ — {0, 1} is called an
edge dominating function of G if f(N[e]) >1 for every e € E(G). A functionf: £ — {-1, 0, 1} is
called a minus edge dominating function of G if f(N[e]) >1 for every e € E(G). The minus edge
domination number for a graph G is ', (G) = min {w(f): f is minus edge dominating function of G} [4].
We denote f(N[e]) by f[e]. S. Jerlin Mary and Y. S Irine Sheela were introduced the concept of onto
minus dominating function[6]. A function /- 4 — B is said to be onto if every element in B has a pre-
image in A. The onto minus edge dominating function is a function f: E — {-1, 0, 1} such that f is onto
and f(N[e]) >1 for every e € E(G). The onto minus edge domination number of a graph G denoted by
¥ om (@) is the minimum weight of a set of all onto minus edge dominating functions of G. That is
Y om (G) = min {w(f): fis onto minus edge dominating function of G}. The open neighborhood Ng(e) of
an edge e in a graph G is the set of all the edges adjacent to e. The total onto minus edge dominating function
is a function f: E —¢—1,0,1} such that f is onto and f(N(e)) >1 for all e € E(G). The total onto
minus edge domination number of a graph G is a minimum weight of a set of all total onto minus
edge dominating functions of G and it is denoted by y'tom (G).

[1]The complete bipartite graph K, ,, is called a star. [1]The graph obtained from K, ,,, and K, ,,

by joining their centers with an edge is called a bistar and it is denoted by B(m,n). [7] A friendship
graph F, is a graph obtained by taking n copies of the cycle C; with a common vertex.[7] A flower
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graph Fl,, is a graph obtained from a Helm H,, on 2n+1 vertices by joining each pendent vertex of the
Helm to the central vertex.

2. Main Results

Theorem 2.1
Forn=>5, v tom (Kin ) =2.
Proof : Let K ,, be the star graph.. Letey ez es, ..., e, be the edges of K .

Define a function f: £ — {-1, 0, 1} by
-1 fori=1
fle) =3 1 fori=234
Ofor5<i<n
Here f(N(e1)) =3
For2<i<4, f(N(e)) =1
For5<i<n, f(N(e)) =2
Thus f is total onto minus edge dominating function of K ,,.
Also, the weight of the function f is
f(E) = (1) + (3)(@) +(n-1)(0)
=2
Henceforn>5, v tom (Kin) = 2.

Theorem 2.2

Form>3 andn>1 , y'tomB@mn)) =2.
Proof : Let B(m,n) be the bistar graph with m+n+2 vertices and m+n+1 edges.

Letey ez es, ..., emn+1 De the edges of B(m,n).
Define a function f: £ — /-1, 0, 1} by
—1fori=1

fe)=4 1 fori=23,m+n+1
0, otherwise
Then f(N(e1)) =3, f(N(e2)) =f(N(es)) =1
Forda< i <m, f(N(e})) =2
Form+1 < i <m+n+1, f(N(ej)) =1
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Thus f is an onto minus edge dominating function of B(m,n).
Also, the weight of the function f is
f(E) =1(-1) + 3 (1) +[ m+n+1-4] (0)
=2
Henceform>3 andn>1 , y'tomB(m,n)) =2.

Theorem 2.3
Forn>3, v'tomF. ) =0.
Proof : Let F;, be the friendship graph. Let e1, ez €3,. . ., €3y be the edges of F,,.

Define a function f: £ — {-1, 0, 1} by
—1if i = 2(mod3)
f(e) =4 1ifi=0(mod3)
0if i = 1(mod3)

Then
n—1if i = 1(mod3)
f(N(e)) = 1 ifi=2(mod3)
n—2if i = 0(mod3)
Thus f is an onto minus edge dominating function of F.
Also, the weight of the function fis
f(E) = (n)(-1) + (N)(1) + (n)(0)
=-n+n+0
=0
Forn >3, v'¢om(Fy) =0.

Theorem 2.4

Forn>3, v tomFl,) = E]
Proof : Let FL,, be the flower graph with 4n edges. Let e; ez €3,. .., €an be the edges of Fl,,.

Define a function f: £ — {-1, 0, 1} by
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-1if1<i<n
fle) =13 1lifn+1 <i <2n
0 if3n+1 <i <4n
For2n+1<i < 3n,
Case (i) : When n is odd

( )_{Oifiisoddexcepti =2n+1
fled = lifiisevenandi =2n+1
Case (ii) : When n is even
_(0if iisodd
fle) = {1 if iiseven
Then fori=1,
_(3ifnisodd
f(N(e)) = {2 if niseven
For2<i<n,
_(2if iisodd
f(N(e) = {3 if iiseven
Fori=n+1,

2if nisodd
1if niseven

F(Veens)) = |

Forn+2 < i<2n,

f(N(e)) =1
For2n+2< i<3n,
n
> if iiseven
N(e;)) =
fve) E]J’l if iisodd
Fori=2n+1,
n
[E] if nisodd
f(N(ezn41)) = [n L
El +1 if niseven
For 3n+1< i<4n,
n
IEJ if nisodd
f(N(e)) =4n

E—l if niseven

Thus f is an onto minus edge dominating function of Fl,. Also, the weight of the function fis
() =MD+ 0+ [2h@ +@n-[2)Ho

ool
-1

Hence, Forn >3, v'tom(Fl, ) = E]

2386



Tuijin Jishu/Journal of Propulsion Technology
ISSN: 1001-4055
Vol. 44 No. 4 (2023)

References

[1] F. Harary, Graph Theory, Reading mass, 1969.

[2] Teresa W. Haynes, S. T. Hedetniemi and Peter J. Slater Fundamentals of domination in
Graphs, Marcel Dekker, 1998.

[3] Jean Dunbar, Stephen Hedetniemi, Michael A. Henning, Alice McRae, Minus domination in
graphs. Discrete Math 199(1996), 35 - 47.

[4] A note on the minus edge domination number in graphs S.M. Sheskholeslami. Ars
Combinatoria - July 2013.

[5] B. XuandS. Zhou, On minus edge domination in Graphs, J. Jiangxi Normal University, 1(2007), 21-
24 (In Chinese).

[6] Characterizations of onto minus dominating function in graphs, S. Jerlin Mary and Y. S Irine Sheela,
The International Journal of analytical and experimental model analysis.

[7] Gallian, J. A. Dynamic Survey DS6: Graph Labeling, Electronic J. Combinatorics, DS6, 1-58, 2007.

2387



