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Abstract- In this work we introduce the complement of strong
fuzzy graph, tensor product of fuzzy graphs and strong fuzzy
graph. Complement properties of tensor product of strong fuzzy
graphs are discussed.

Index Terms- Complement of fuzzy graph, strong fuzzy graph,
Tensor product.

I. INTRODUCTION

Rosenfeld [3] introduced fuzzy graph in 1975. The operations
of Cartesian product, compositions of fuzzy graphs were
defined by Moderson.J.N and peng.C.S [6]. In this note, we
discuss a sub class of fuzzy graphs called strong fuzzy graph
which were introduced by Moderson.J.N and peng.C.S [6]. In

Definition 2.2 Let (o, n) be fuzzy sub graph of G = (V, X). Then (o, p) is called a strong [6] fuzzy graph of G if

o(u) A o(v) for all (u, v) €X.
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Fig. 1 Strong fuzzy
graph
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Definition 2.3 The complement of a fuzzy graph G° : (c%u°) where o°

1 (uv)=o(u)Ac(v) when p(uv)=0.

Note: (G°)° = G if and only if G is a strong fuzzy graph.

Definition 2.4  The tensor Product of two fuzzy graphs (oi, W) on G;= (V;, X;), i=1,2 is said to be a fuzzy graph

the present study we have been introduced the tensor product of
fuzzy graphs. The operations on (crisp) graphs such as Cartesian
product, composition, tensor, and normal products are extended
to fuzzy graphs and some of their properties are incorporated to
investigate. Properties found are related to complement of fuzzy
graph and strong fuzzy graph

Il. BASIC DEFINITIONS

Definition 2.1 Fuzzy graph with S as the underlying set is
a pair G: (o, n) where 6: S — [0,1] is a fuzzy subset, p:S x S—
[0,1] is a fuzzy relation on the fuzzy subset o, such that

H(x,y) = Min {5(x),6(y)}for all forallx,y € S.

u(u, v) =

=c and p° (uv)=0 when p(uv)>0

G1®G;=

((51@ G2, Hi® I.lz) onG= (V,X) where V= V1 X V2 and X :{(UI! UZ), (VI! Vz)\(ul,V1)EX1,(U2,V2)EX2}.

Fuzzy sets o1 6,and U1 @ W, are defined as

(71 ® 72) (U1, Uz) ={(g2 (U)A o2 (Uz)} forall (uy, Uz) EV (u1 & uz) {(Us, Uz), (V1, V2)} = {#2 (Ug, Va)A p2 (Uz, V2)}

X; and (vq,Vv2) E X,

Il
Tensor product of strong fuzzy graphs 3.1

(Ug, ux) €

PROPERTIES

The tensor product of two strong fuzzy graphs (o, W) on Gsi= (V;, X;), i=1,2 is defined as a strong fuzzy graph Gs, @ Gs,= (01
® o2 M1 H2) on G = (V,X) where V=V, XV, and X ={(u1, Uz) (V1, V2)\(U1,V1) EXq ,(U2,V2)EX2}.
Fuzzy setso =0, g 6,and p= ;@ are defined as o(uq, Uz) = (01(U1) A 62(U2) ) H((U1V1),(UzV2)) = {o(u1, V1)Ac(uz,V2)}

Theorem 3.2 Let Gg; :( 64, H1) and Gg,: (o2, U2) be two strong fuzzy graphs. Then G, ®Gg, is a strong fuzzy graph.
Let G5, ®Gs, = G:(o,u) where 6 = 6:Q 0, P= 11 &Q Uz and G* =(V,E) where

V =V, X V2 E={(u4,Uz2)(V1,V2):U1V1 € Eq UV, € EL}
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Now, H(U1, Uz) (V1,V2) = Ha(U1,Va) A 2 (U2 V2)
= (61(U1) A o1( V1 )A (62(U2)AG2(V2)) since G, andG, being strong.
= (01(U1) A (52(U2)A02(V2))) A (01(V1) A (02(Uz) A 62(V2)))
= (61(U1)A(02(U2))A(01(U1)AG2(V2)) JA (61 (V1)A 62(U2))A(01(V1)AS2(V2))}
= {(61°02) (U1, Uz)A(01°02) (U1,V2)}IA{(01°02)(V1,Uz)A(01°02)(V1,V2)}
={o(us, Uz) A 6(ug,V2)}A {6(v1,Uz) A o(v1,V2)}
=o(uy, Uz) A G (Vq, V2).

Hence G =G, ®G,, is a strong fuzzy graph.
Theorem 3.3 If Gy :( 61, 11) and Gs,: (o2, |1z) be two strong fuzzy graphs then Gs: @ Gs; = Gs: ® Gsz
Proof:

Let Gg1 :( 01, M) and Gg,: (o2, H2) are strong fuzzy graphs. G
(o,1)=Gsy @ Gsz E=py @ pz , 6 (V,E)

Gs1 (01,1)=Gs (VyEy)
Gsz(oy, uz)= Gz (V2 ,E2)

Gs: ®Gs2:(01® o0, M Q)

Now , the various types of edges say e, joining the vertices of V are the following and it suffices to prove that
us @ uz=Hi @Mz ineach case.

Case (i)
e=(U1,Uz)(V1,V2) uiv,€ E;, and u,v,€E;
Then e€ E  Hence p(e)=0
Thus U (e) = o(uy, Uz) Ao (vyq, V)
=[o1(U1)A(o2(U2)]A[(01(U1)AG2(V2)]
=[01(U1) A 61(V1)]A [02(Uz)Ac,(V5)]
Since u;v,€E; = u,v,€E: and UyVv,€E, = U,V,€ Ez

we have (P21 ®@Hz )(e) = M1 (Uv)A THz (UzVz)

=[o1(u1) A 61( V1 )]A [02(Uz)AC2(V2)]

= W ® w(E)
Case (ii)
e=(U4,Uz)(V4,V2) uiv.€ E;, and u,v,€E;
Then e€E  also e E
Hence u(e)=0
u,v1€ E1, and u,v.€E;
(H1 ®Hz )(e)=0
Case (iii)
e=(uq,Uz)(vq1,V2) uiv.€ E;, and uxv,€E;

Then e€E  also e E
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Hence u(e)=0
AISO U1V1€ El, = U1V1€E_1

UV.€E, = u2v2€ﬁ
Hence (i1 @z )(e) =0

Case (iv)

e=(U1,Uz)(V1,V2) u,v1€ E1, and uv,€ E,

Then e§E  also e§ E
Hence u(e)=0

Also u;v;€ E; = u;v;€Es
U2V2'€ Ez = U2V2’€E:
Hence (i1 ® 1z )(e) =0

Thus from case (i) to (iv) it follows that

Gs1 @ Gsy = Gs;  Gsz
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Remark 3.4

If general G; and G, are not strong fuzzy graphs then G, & G = G ® G2

U+ (5)
uz (4)
V1 (.6)
G,
EIUL Uz). (,l_;ll’ V2) 3
A
A
(‘Vlf (V4,V5) .3
G ®
2
Us(:5) Vi(.6)
Gy
V2(.3)
Uy(.4)
2

vy ((3)
(ug, uy).4 (uq, vo) .3
3
2
A 3
2
(Vq,uz2)4 .3 (Vq, V2)
G1 ® G2
(Ul,Vg).3
(Ul,Uz).4
1
(V1,v2).3
(Viup).4 —_
' Gi ® G2
G2
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Corollary 3.5:  If G; ® G; is strong then atleast G1 or G is strong.
us (4) 4= vy(B) T P
JRCICE R RN )
\ / 4
(V1,U2).5 G ® G (Vovo)5

In this example G; is strong G, is not strong and also leads that if one factor is strong then G; ® G is strong.

However, the following example shows that this may not always be true.

U1(.5) U-( 7
| S | 4
V1(6 «. £ O\ G
(Upuz).5 4 (Vo). 2
G .
(V1,v2).6
(Vl.Uz).
A G & G2
Here G; is strong G, is not strong then G; @ G is not strong.
[5]

IV. CONCLUSION
In this paper we have proposed, complement of strong fuzzy

graphs, tensor products of strong fuzzy graphs and the
complement properties for tensor products of strong fuzzy graphs
.In the fuzzy environment it is reasonable to discuss complement
of strong fuzzy graphs and its properties.
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