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Abstract: The scope of this paper to familiarize that the concept strong product, Cartesian product ,Cross products
in ¥ -Polar fuzzy graph and also we prove that the theorems and examples.
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l. INTRODUCTION

Chenet al, established the concept of m -polar fuzzy set as an expansion of bipolar fuzzy sets in 2014. This concept beyond is that

“m -polar information”. An W-polar fuzzy graph is a team of G=(M,N), wherever M:V—[0,1]™ is an m-polar fuzzy set in V and
N:Vx V—[0,1]™ is an m-polar fuzzy relation on V 3 p;oN (x,y) < min{p;oM (x), p;oM(y)}, V x,y € V. An W-polar fuzzy set
or a [0,1]™ or m-th power of [0,1] set on X is strictly a mapping A:X—[0,1]™. The set W(x) is expressed by the set of all ¥ -
polar fuzzy sets on X.

2. ¥ — Polar Fuzzy Graph Network

Definition 2.1 :Consider a graph structure G=(U ,E; ,E,,........ ,E;,) and let M and N; are W-polar fuzzy set on U and E; individually,
3 p;oN(xy) <min{p,o0M(x),p;,oM@)}V x,y €U, i en,j e m.If p,oN(xy) =0V x,y €U X U\E; V j.Then the graph G, =
(M,Ny,Ny ........ , N,) is called theW -polar fuzzy graph structure on G. Assume the graph structure G =(U, E;,E,) 3 U =
{ci, e 03,4} By = {c1, 62} & By = {365, C204}

If Gony = (M, Ny,N,) isa four polar fuzzy graph structure of G = (U, E;, Es,....., Ey).

Theorem 2.1: Cartesian product of two W-polar fuzzy graph network is an W-polar fuzzy graph network.

Proof:Consider the two graph structure are G;=(U,, Eq1, Eqzseeeevenes Ein) & Gy = (Ug Bz, Epgy e ,E»,) be the Cartesian
productis G = (U; X U, ,E1; X Epq, Eq3 X Eysy,.....E1n X Eyy).Suppose that G(lm):(Ml,Nll,le,..,Nm) be the W -polar fuzzy graph
network of G, & G(zm)z(Mz, N,1, Ny,,..,Ny,) be the fuzzy graph network of G,.Subsequently W -polar fuzzy graph network of G is

(My X My ,Nyg X Ny, Nyg X Noygy oo ,Nin X Nop). We know that,M; x M, & N;; X N,; are the ¥ -polar fuzzy set of
U; X U, & Eq; X E,;.Next we have to prove that N;; X N,; is an W -polar fuzzy relation on M; X M, V i.

Case (i):xe U; & x, y,€ E5; .We know that,
pjo(Ny; X Npi)((xx2)(xy7)) = pjoM; (x)"pjoN,i(x; y2) —» (1)
By the definition ,p;oN (x,y) < min{p;oM (x), p;oM (y)}—»(2)

By applying (2) in (1), pjo(Ny; X Nap) ((xx3)(xy,)) < pjoM; ()N [min{p;oM,(x;), pjoM,(y2)}]=min{pjoM;(x)ApjoM,(x,),
pj0M1(x)/\Pj0M2(3’2)}]—> (3)

By the Cartesian product, p;jo(M; X My)(x,x;) = pjoM;(x;)ApjoM;(x;)
By (3).pj0(Ny; X Ny;)((xx3) (xyz))=min{p;jo(M; X M;)(xx;),pjo(M; X My)(xy,) }
Case (ii):If xe U, & x,ye E;; .\We know that,p;jo(Ny; X Np)((x1¥) (y1Y)) = pjoM,(y)ApjoNy;(x; y1)

Byapplying(2)in(1),p;o0(Ny; X No) ((x1y) (1Y) < pjo My(y)A[min{ pjoM;(x;),pjoM,(y1)}]
=min{p;oM,(y)\pjoM;(x1),pjoM,(y) \p;oM; (1)}

By applying(3),p;0(Ny; X N2)((x1) (1¥)) = min{p;o(M; x M2)(x1y),p;0(My X Mz)(y1y) }¥j € m.In the case (i) and case
(ii) takes V i € n. Hence Ny; X N,; isan W-polar fuzzy relation on M; X M, V i € n. Hence the proved.
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Theorem 2.2: Cross Product of two W -polar fuzzy graph network is an W -polar fuzzy graph network

Proof:Consider the two graph structure are G;=(U,,E11, E12, ---,E1n) & G1=(U3,E3q, E45, -..,E5y) be the Cross product is G=(U; *
U, Ey1 * Ezq, Eqp * Eyy,....Eq * E5y).Suppose that G(lm):(Ml,Nn,le,..,Nln) be the W-polar fuzzy graph network of G, &
G(Zm):(Mz,Nn,sz,..,NZn) be the fuzzy graph network of G,.Subsequently W-polar fuzzy graph structure of the G is (M, *
M, \Nii * Nyy, Nip * Nyy, ... ,Nyy, %Ny ). My % M, & Ny; * Ny; are the W -polar fuzzy set of U, * U, & E;; * E,;.Next we have to
prove that N;; N is an W -polar fuzzy relation on M; =M, ViWhenever x;y;€ Ej; & x;Y,€Ep;,pjo(Ny; *

Np) ((x122) (71Y2))=P;0 Ny (%1 Y1) AP0 Ny (x, ¥, )—(1)p.We know that,p;oN (x,y) < min{p;oM (x), p;oM (y)} .The equation
(1) becomes,

pjo(Ny;oNy) ((x122) (¥1Y2)) < [min{p;oM, (x,), p;oM; (y;) }]* [min{p;0 M, (x,), p;oM;(y;)}]

= min{p;oM; (x;) Ap;0M, (x3), p;o M, (y1)\p;0 M, (¥, )—2)
We know that the definition, the Cross product

pjo(My x M;)(x1x;) = Pj0M1(351)/\Pj0Mz(xz)_> 3)

By,p;jo(Ny; * No) ((x1%2) 01,) ) = min{p;o(My * M) (x,x5), p;o(My * My)(v,5)}  Thisis takes V i € n. Hence Ny; * Ny is
an W-polar fuzzy relation on M; * M, V i € n.
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Corollary 2.3: Strong product W -polar fuzzy graph network is an W -polar fuzzy graph network.
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Conclusion: In this paper we discussed the concept three types of three types W -polar fuzzy graph network is an W -polar fuzzy
graph network.
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