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ABSTRACT
The tensor product G; ® G, of two graphs G; = (V4,E,) and G, = (V,, E,) such that the vertex set of
Gy X G is the cartesian product V(G;) X V(G,) and two vertices sets (v, ,uy) and (v, ,us), p,q,7,5 =
1,2,...InV(G,) X V(G,) are adjacent, if v, v, € E; and ugu, € E, the tensor product G; ® G, itis denoted
by T(G; @ G,). A set D of vertices of a graph T(G; ® G-) is locating, if any two distinct vertices sets
(vp, uq), (v, us) outside D, N(v,,uy) N D # N(v,,ug) N D, where N (v, u,), N (v, us) denotes the open
neighborhood of (v, ,u,) and (v, ,u,). If D is also a dominating set, it is called a locating set of T(G; ®
G,) and denoted by y,4,(T(G; ® G3)). In this paper, we establish a locating domination number of tensor
product G; @ G, graph. Further, we also discuss path, cycle, star, complete graph and properties of T(G; ®
Gy).
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 y;4(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 G; and G, are called tensor product G; & G-.

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 verticesv,weV — D, N(v) N D #
N(w) n 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 y,;,(G), is the minimum cardinally of
a locating dominating set in G.

Definition: 2.2

Tensor product

LetG, = (V1,Ey) and G, = (V,, E,) be two graphs. The tensor product of G; and Gz denotedby G=G; @
G, is the graph with vertex set V. = V; X V, and two vertices (u,v) and (v, v") in V are adjacent in the

tensor product G; Q G,if uu' € E; and vv' € E,.

(Vll ul): (Vll uZ)l (Vll U3)
V X V = (Vz, U1); (V21 uZ)r (Vz, u3)
(v3,u1), (V3,uz), (v3, u3)

3. The locating domination number of tensor product of graphs:
Here we observed the exact values of y;4(T (G; @ G,)) for some standard graphs and proved some standard
results.
Theorem: 3. 1

For a path tensor product graph B,, & B,, theny,4(T(B, & B,) = 2.
Proof:
LetV(B,) ={v1 vz, ....,vm}and V(B,) ={ ug, Uz, ... un} be the vertex sets in two path graphs. Let V(T (B,, &
B)) ={(viy),i=12..mandj = 1,2,....n} be the vertex set of Tensor product B,, @ B,graphs.
The degree of every vertex of T (B,, @ PB,) graph is greater than or equal to 1.
Theorem: 3. 2

Let G be a cycle tensor product graph Cm ® Chp, then yig (T (Cm ® Cp)) > 3.

Proof:
Let V(Cm) = {v1, vo,....... vm}and V(Cy) {ug, ua,....... un}, be vertex sets in two cycle graphs. Let V (T (Cm
®Cn) ={ (viu),i=1,2...mand j =1,2.....n} be the vertex set of Tensor product Cn ® Cn graphs. The
degree of every vertex of T (Cm ® Cp) graph is 4. Then the graph T (Cn ® C,) is 4 — regular graph.
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Case (i): m, n = 3The collection of (vi, u;) ¥ i,j = 1,2,3 is the vertex set of dominating set D of T (Cz® Ca)
graph. If any two vertex sets (v, ,uq), (v, us)wherep,q,r,s = 1,2,3 in V((T (Cs® Cs)) — D) satisfy the
condition that N(vp ,uq) ND # N(v,,us) N D, N(v,,ug)and N(v,, us)are the neighborhood of (v, , ug),
vy, us).
Theorem: 3.3

For a path and cycle tensor product graph Pm ® Cy , then yig (T (Pm ® Cn)) 2k if k 22, m,n >2.
Proof:

Let V(Pm) = {v1, vz, ....... vmpand V(Cn) ={ug, uo, ....... un}, be the vertex sets in path and cycle
graphs. Let V(T(Cm®Chn)) = {(vi, Uj),i = 1,2...mandj = 1,2 .....n} be the vertex set of tensor product
Pm ® Cy, graphs. The degree of every vertex of T (Pm ® Cy) graph is greater than or equal to m.

D=3
Y1d (T (S3 ® S4)) =3

4. RESULTS
Corollary 4.1
Let G be a path and star tensor product graph then
v (T (P ® Sn))= {fnzi flfn‘; 2
Corollary 4.2
For a complete and cycle tensor product graph Km ® Cy then,
n
yid (T (Km ® Cp))= {n(or)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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