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  ABSTRACT 

The tensor product 𝐺1 ⊗  𝐺2 of two graphs 𝐺1  =  (𝑉1, 𝐸1) and 𝐺2  =  (𝑉2, 𝐸2) such that the vertex set of 

𝐺1 ×  𝐺2  is the cartesian product 𝑉(𝐺1) ×  𝑉(𝐺2) and two vertices sets (𝑣𝑝 , 𝑢𝑞) and (𝑣𝑟  , 𝑢𝑠), 𝑝, 𝑞, 𝑟, 𝑠 =

 1, 2, …. in 𝑉(𝐺1) × 𝑉(𝐺2) are adjacent, if 𝑣𝑝𝑣𝑟 ∈ 𝐸1 and 𝑢𝑞𝑢𝑠 ∈ 𝐸2 the tensor product 𝐺1 ⊗ 𝐺2  it is denoted 

by 𝑇(𝐺1 ⊗ 𝐺2).  A set 𝐷 of vertices of a graph 𝑇(𝐺1 ⊗ 𝐺2) is locating, if any two distinct vertices sets 

(𝑣𝑝, 𝑢𝑞), (𝑣𝑟, 𝑢𝑠) outside 𝐷, 𝑁(𝑣𝑝, 𝑢𝑞) ∩ 𝐷 ≠ 𝑁(𝑣𝑟, 𝑢𝑠) ∩ 𝐷, where 𝑁(𝑣𝑝, 𝑢𝑞), 𝑁(𝑣𝑟, 𝑢𝑠) denotes the open 

neighborhood of (𝑣𝑝 , 𝑢𝑞) and (𝑣𝑟 , 𝑢𝑠).  If 𝐷 is also a dominating set, it is called a locating set of 𝑇(𝐺1 ⊗

𝐺2) and denoted by 𝛾𝑙𝑑(𝑇(𝐺1 ⊗ 𝐺2)).  In this paper, we establish a locating domination number of tensor 

product 𝐺1 ⊗ 𝐺2 graph.  Further, we also discuss path, cycle, star, complete graph and properties of 𝑇(𝐺1 ⊗

𝐺2). 

Keywords: Tensor product of graphs, locating domination, locating domination number of tensor product 

of graphs.  

1. INTRODUCTION 

For a graph 𝐺, 𝑉(𝐺) and 𝐸(𝐺) denote the vertex set and edge set of 𝐺, respectively. As an operation on 

binary relations, the tensor product was introduced by Alfred North Whitehead and Bertrand Russell in their 

Principia Mathematica (1912).  It is also equivalent to the Kronecker product of the adjacency matrices of 

the graphs.Locating set was first introduced by Slater. The concept of a locating dominating set was 

introduced and first studied by Slater. A locating -dominating set is a dominating set 𝐷 that locates all the 

vertices in 𝑉(𝐺) − 𝐷 and the locating- domination number of 𝐺, denoted by 𝛾𝑙𝑑(𝐺) is the minimum 

cardinality of a locating-dominating set in 𝐺.John Mccoy and Michael A. Henning [2] continued the study 

of paired-domination in graphs.  The cross symbols show visually the two edges resulting from the tensor 

product of two edges.the graphs 𝐺1 and 𝐺2 are called tensor product 𝐺1 ⊗ 𝐺2.  

2. Preliminaries 
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Definition: 2.1 

Locating domination: 

A dominating set 𝐷 is called a locating dominating set if for any two vertices 𝜈, 𝑤 𝜖 𝑉 − 𝐷, 𝑁(𝑣) ∩ 𝐷 ≠

 𝑁(𝑤) ∩ 𝐷. Thus, with a locating dominating set every vertex in 𝑉 –  𝐷 is dominated by a distinct subset of 

the vertices of 𝐷.  The locating domination number of 𝐺, denoted by 𝛾𝑙𝑑(𝐺), is the minimum cardinally of 

a locating dominating set in 𝐺. 

Definition: 2.2 

Tensor product 

Let 𝐺1  =  (𝑉1, 𝐸1) and 𝐺2  =  (𝑉2, 𝐸2) be two graphs. The tensor product of 𝐺1 and G2 denoted by G = 𝐺1 ⊗

 𝐺2 is the graph with vertex set 𝑉 =  𝑉1  ×  𝑉2 and two vertices (𝑢, 𝜈) and (𝑢′, 𝑣′) in 𝑉 are adjacent in the 

tensor product 𝐺1 ⊗ 𝐺2if 𝑢𝑢′ ∈ 𝐸1 and 𝑣𝑣′ ∈ 𝐸2. 

𝑉 × 𝑉 =  {

(v1, u1), (v1, u2), (v1, u3)

(v2, u1), (v2, u2), (v2, u3)

(v3, u1), (v3, u2), (v3, u3)
  

3. The locating domination number of tensor product of graphs: 

Here we observed the exact values of 𝛾𝑙𝑑(𝑇 (𝐺1 ⊗ 𝐺2)) for some standard graphs and proved some standard 

results. 

Theorem: 3. 1 

For a path tensor product graph 𝑃𝑚  ⊗ 𝑃𝑛, then 𝛾𝑙𝑑(𝑇(𝑃𝑚  ⊗ 𝑃𝑛) ≥ 2. 

Proof: 

Let 𝑉(𝑃𝑚) = {v1, ν2, ..., νm} and 𝑉(𝑃𝑛) = { u1, u2, ... un} be the vertex sets in two path graphs. Let 𝑉(𝑇(𝑃𝑚  ⊗

 𝑃𝑛)) = {(vi, uj), 𝑖 = 1,2 … . 𝑚 and 𝑗 =  1, 2, … . . 𝑛} be the vertex set of Tensor product 𝑃𝑚  ⊗ 𝑃𝑛graphs. 

The degree of every vertex of 𝑇 (𝑃𝑚  ⊗  𝑃𝑛) graph is greater than or equal to 1.  

Theorem: 3. 2 

 Let G be a cycle tensor product graph Cm  Cn,  then γld (T (Cm  Cn))  3. 

Proof: 

Let V(Cm) = {ν1, ν2,……. νm}and V(Cn) {u1, u2,……. un}, be vertex sets in two cycle graphs. Let V (T (Cm 

 Cn)) = { (νi, uj), i =1, 2….m and j = 1,2…..n} be the vertex set of Tensor product Cm  Cn graphs. The 

degree of every vertex of   T (Cm  Cn) graph is 4. Then the graph T (Cm  Cn) is 4 – regular graph. 
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Case (i): m, n = 3The collection of (νi, uj)  i,j = 1,2,3 is the vertex  set of dominating set D of T (C3 C3) 

graph. If any two vertex sets (𝑣𝑝 , 𝑢𝑞), (𝑣𝑟 , 𝑢𝑠)where 𝑝, 𝑞, 𝑟, 𝑠 =  1,2,3 in V( (T (C3 C3)) – D) satisfy the 

condition that 𝑁(𝑣𝑝 , 𝑢𝑞) ∩ 𝐷 ≠ 𝑁(𝑣𝑟  , 𝑢𝑠) ∩ 𝐷, 𝑁(𝑣𝑝, 𝑢𝑞)and 𝑁(𝑣𝑟 , 𝑢𝑠)are the neighborhood of (𝑣𝑝 , 𝑢𝑞), 

(𝑣𝑟 , 𝑢𝑠).  

Theorem: 3. 3 

For a path and cycle tensor product graph Pm  Cn , then γld (T (Pm  Cn ))  k if 𝑘  2, 𝑚, 𝑛  2.  

Proof: 

 Let V(Pm) = {ν1, ν2, ……. νm}and V(Cn) ={u1, u2, ……. un}, be the vertex sets in path and cycle 

graphs. Let V(T(CmCn)) = {(νi, uj), 𝑖 =  1, 2 … . 𝑚 and 𝑗 =  1, 2 … . . 𝑛} be the vertex set of tensor product 

Pm  Cn graphs. The degree of every vertex of   T (Pm  Cn) graph is greater than or equal to m. 

D|=3 

γld (T (S3  S4)) = 3 

4. RESULTS 

Corollary 4.1 

Let 𝐺 be a path and star tensor product graph then  

γld  (T (Pm  Sn))= {
 2 if  n = 2
m if n  3    

 

Corollary 4.2 

For a complete and cycle tensor product graph Km  Cn  then,  

γld (T (Km  Cn))= {
𝑛

(𝑜𝑟)
𝑛 − 1

 if n≥ 2 

5. Conclusion 

 In this paper, we discussed about the tensor product of graphs for some special graphs and also found 

the locating domination number for tensor product of those graphs. 
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