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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 a l l  total onto minus edge 

dominating functions of G and it is denoted by γ′
tom 

(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. 
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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 function f: E → {0, 1} is called an 

edge dominating function of  G  if f (N[e]) ≥ 1 for every e ∈  E(G). A function f: E → {-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 𝛾′
𝑚 

(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 f: A → 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 

𝛾′
𝑜𝑚 

(𝐺) is the minimum weight of a set of all onto minus edge dominating functions of G. That is 

𝛾′
𝑜𝑚 

(𝐺) = min {w(f): f is 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 a l l  total onto minus 

edge dominating functions of G and it is denoted by 𝛾′
𝑡𝑜𝑚 

(𝐺). 

 

[1]The complete bipartite graph 𝐾1,𝑛 is called a star. [1]The graph obtained from 𝐾1,𝑚 and 𝐾1,𝑛 

by joining their centers with an edge is called a bistar and it is denoted by B(m,n). [7] A friendship 

graph 𝐹𝑛 is a graph obtained by taking n copies of the cycle 𝐶3 with a common vertex.[7] A flower 
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graph 𝐹𝑙𝑛 is a graph obtained from a Helm 𝐻𝑛 on 2n+1 vertices by joining each pendent vertex of the 

Helm to the central vertex. 

2. Main Results 

Theorem 2.1 

          For n ≥ 5,  𝛾′
𝑡𝑜𝑚 

(𝐾1,𝑛 ) = 2. 

Proof :  Let 𝐾1,𝑛 be the star graph.. Let e1, e2, e3, . . . , en  be the edges of 𝐾1,𝑛. 

 
 Define a function f: E → {-1, 0, 1} by  

𝑓(𝑒𝑖) = {

−1  𝑓𝑜𝑟 𝑖 = 1                                                    
1  𝑓𝑜𝑟 𝑖 = 2, 3, 4                                        

0 𝑓𝑜𝑟 5 ≤ 𝑖 ≤ 𝑛                                       
 

Here  f(N(e1)) = 3  

For 2 ≤ i ≤ 4,  f(N(ei)) = 1 

For 5 ≤ i ≤ n,  f(N(ei)) = 2 

 Thus f is total onto minus edge dominating function of 𝐾1,𝑛.  

 Also, the weight of the function  f    is  

                                  f (E) = (1)(-1) + (3)(1) +( n - 1)(0) 

                                           =  2 

  Hence for n ≥ 5,    𝛾′
𝑡𝑜𝑚 

(𝐾1,𝑛) = 2. 

 

 

Theorem 2.2 

For m ≥ 3  and n ≥ 1   ,  𝛾′
𝑡𝑜𝑚(𝐵(𝑚, 𝑛) )  = 2. 

Proof :  Let B(m,n) be the bistar graph with m+n+2 vertices and m+n+1 edges. 

 
Let e1, e2, e3 , . . . , em+n+1  be the edges of B(m,n). 

 Define a function f: E → {-1, 0, 1} by   

𝑓(𝑒𝑖) = {
−1 𝑓𝑜𝑟 𝑖 = 1                                                                              

1  𝑓𝑜𝑟 𝑖 = 2,3 , 𝑚 + 𝑛 + 1                                               
  0 , 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒                                                                        

 

Then f(N(e1)) = 3,  f(N(e2)) = f(N(e3)) = 1 

 For 4 ≤  i  ≤ m,  f(N(ei)) = 2 

 For m+1 ≤  i  ≤ m+n+1,  f(N(ei)) = 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 

 Hence for m ≥ 3  and n ≥ 1  ,  𝛾′
𝑡𝑜𝑚(𝐵(𝑚, 𝑛) )  = 2. 

Theorem 2.3 

For n ≥ 3 ,  𝛾′
𝑡𝑜𝑚(𝐹𝑛 ) = 0. 

Proof :  Let 𝐹𝑛 be the friendship graph. Let e1, e2, e3, . . . , e3n  be the edges of  𝐹𝑛. 

 
Define a function f: E → {-1, 0, 1} by   

𝑓(𝑒𝑖) = {

−1 𝑖𝑓 𝑖 ≡ 2(𝑚𝑜𝑑3)                                                                              
1  𝑖𝑓 𝑖 ≡ 0(𝑚𝑜𝑑3)                                                                          

  0 𝑖𝑓 𝑖 ≡ 1(𝑚𝑜𝑑3)                                                                            
 

 

Then  

𝑓(𝑁(𝑒𝑖)) = {

𝑛 − 1 𝑖𝑓 𝑖 ≡ 1(𝑚𝑜𝑑3)                                                                              
1     𝑖𝑓 𝑖 ≡ 2(𝑚𝑜𝑑3)                                                                          

  𝑛 − 2 𝑖𝑓 𝑖 ≡ 0(𝑚𝑜𝑑3)                                                                                
 

 Thus f is an onto minus edge dominating function of  Fn.  

 Also, the weight of the function  f is  

                                  f (E) = (n)(-1) + (n)(1) + (n)(0) 

                                           =  -n + n + 0 

                                           =  0 

For n ≥ 3,  𝛾′
𝑡𝑜𝑚(𝐹𝑛 ) = 0. 

Theorem 2.4 

For n ≥ 3 ,  𝛾′
𝑡𝑜𝑚(𝐹𝑙𝑛 ) = ⌈

𝑛

2
⌉. 

Proof :  Let 𝐹𝑙𝑛 be  the flower graph with 4n edges. Let e1, e2, e3, . . . , e4n   be the edges of 𝐹𝑙𝑛.  

 
Define a function f: E → {-1, 0, 1} by   
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𝑓(𝑒𝑖) = {

−1  𝑖𝑓 1 ≤ 𝑖 ≤ 𝑛                                                                                                         
1  𝑖𝑓 𝑛 + 1 ≤ 𝑖 ≤ 2𝑛                                                                                           

0   𝑖𝑓 3𝑛 + 1  ≤ 𝑖 ≤ 4𝑛                                                                                       
 

For 2n + 1 ≤ 𝑖 ≤ 3𝑛, 

Case (i) : When n is odd  

𝑓(𝑒𝑖) = {
0 𝑖𝑓 𝑖 is odd except 𝑖 = 2𝑛 + 1
1 𝑖𝑓 𝑖 is even and 𝑖 = 2𝑛 + 1   

 

Case (ii) : When n is even 

𝑓(𝑒𝑖) = {
0 𝑖𝑓 𝑖 is odd    
1 𝑖𝑓 𝑖 is even 

 

 

Then for i = 1,  

𝑓(𝑁(𝑒1)) = {
3 𝑖𝑓 𝑛 is odd    
2 𝑖𝑓 𝑛 is even   

 

For 2 ≤  i ≤  n, 

  

𝑓(𝑁(𝑒𝑖)) = {
2 𝑖𝑓 𝑖 is odd    
3 𝑖𝑓 𝑖 is even 

 

For i = n+1, 

  

𝑓(𝑁(𝑒𝑛+1)) = {
2 𝑖𝑓 𝑛 is odd    
1 𝑖𝑓 𝑛 is even 

 

For n+2  ≤  i ≤ 2 n, 

  

𝑓(𝑁(𝑒𝑖)) = 1 

For 2n+2 ≤  i ≤ 3 n, 

  

𝑓(𝑁(𝑒𝑖)) = {

⌈
𝑛

2
⌉                               𝑖𝑓 𝑖 is even                       

⌈
𝑛

2
⌉ + 1                            𝑖𝑓 𝑖 is odd                             

 

 

For i = 2n+1, 

  

𝑓(𝑁(𝑒2𝑛+1)) = {

⌈
𝑛

2
⌉  𝑖𝑓 𝑛 is odd     

⌈
𝑛

2
⌉ + 1  𝑖𝑓 𝑛 is even             

 

 

For 3n+1 ≤  i ≤ 4n, 

  

𝑓(𝑁(𝑒𝑖)) = {

⌊
𝑛

2
⌋  𝑖𝑓 𝑛 is odd         

𝑛

2
− 1  𝑖𝑓 𝑛 is even             

 

 

Thus f is an onto minus edge dominating function of Fln.  Also, the weight of the function  f is  

                                  f (E) = (n)(-1) + (n + ⌈
𝑛

2
⌉)(1) + (2n - ⌈

𝑛

2
⌉ )(0) 

                                           =  -n + n + ⌈
𝑛

2
⌉ 

                                           =  ⌈
𝑛

2
⌉ 

  Hence ,  For n ≥ 3 ,  𝛾′
𝑡𝑜𝑚(𝐹𝑙𝑛  ) = ⌈

𝑛

2
⌉. 
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