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Abstract - Graphs are simple model of relation. It is a convenient way of representing information involving
relationship between objects. In this chapter, we discussed the concept some operations such as null anti-fuzzy
graph and the relationship between complete anti fuzzy graph and strong anti-fuzzy graphs are discussed.

Suitable example is illustrated to demonstrate the null identity fuzzy graph.
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I. INTRODUCTION

Zadeh [12] introduced fuzzy sets in 1965 to represent/manipulate data and
information possessing non-statistical uncertainties. It was, particularly,designed to mathematically
represent uncertainty and vagueness and to provide formalized tools for dealing with the imprecision
intrinsic to manyproblems. But it was Rosenfeld [10] who considered fuzzy relations on fuzzy sets and
developed the theory of fuzzy graphs in 1975. Rosenfeld has obtained the fuzzy analogues of several
basic graph-theoretic concepts like bridges, paths,cycles, trees and connectedness and established some
of their properties. There are several operations on G1 and G2 which result in agraph G whose set of
points. These include the Cartesian product, the composition and the tensor product. Other operations
of this form are developed in Harary and Wilcox [3] and they investigated some invariant properties of
them. Operations on (crisp) graphs such as conjunction, disjunction, rejection and symmetric difference
were extended to fuzzy graphs and a methodology is proposed to find the resulting fuzzy graphs of the
same operations using adjacency matrices of G1 and G2 [7]. Bhutani [1] introduced the notion of weak
isomorphism and isomorphism between fuzzy graphs. Nagoorgani and Malarvizhi [8] discussed the
order, size and degree of the vertices of the isomorphic fuzzy graphs. Nagoorgani and Latha [6]
introduced neighbourly irregular fuzzy graphs and highly irregular fuzzy graphs and a comparative
study between them had been analysed. In this chapter, we discussed the concept some operations such
as null - identity anti fuzzy graph and the relationship between complete anti-fuzzy graph and strong

anti-fuzzy graphs are discussed. We derived some theorem and example on them.

Il. PRELIMINARIES
DEFINITION: 2.1

Let G be a simple fuzzy graph M of G is called anti fuzzy graph such that M(x,y) <
S(x)S((y),¥ (x,y) € G An anti-fuzzy graph AfG = (S, M) over the set V is called strong anti-fuzzy graph if
M(x,y) <SS,V (xy) €G
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DEFINITION: 2.2

An anti-fuzzy graph G4, =(o,n) is a strong anti-fuzzy graph if p(u,v) =
o(uw)va(v),V(u,v) € p*, and is a complete anti fuzzy graph if p (w,v) = o(w) vo(v), Y(u,v) € o*. Two

nodes u and v are said to be neighbours if p (u, v) >0.

DEFINITION: 2.3

Let G be simple graph, the anti-fuzzy graph
AFI € AF,(V,E) is called identity anti-fuzzy graph such that denoted by I- if AFI(e) = 1,Ve € E.

DEFINITION: 2.4

An IFG G: (V,E) is said to be a strong IFG if

2 (vi, v]-) = min (#1 (CHONA (vj)) and v, (v;, v]-) = max (vl(vi),vl(v]-)) V(v vj) EE.

I1l. OPERATIONS OF ANTI FUZZY GRAPH
DEFINITION 3.1
Consider an anti join G; = G, + G;, = (v, Uv,, E; UE, UE") of anti fuzzy graphs where E’ is the

set of all edges joining the vertices of V; and V, where we assume that V; NV, = @. Then the anti join of anti

fuzzy graphs G4, and G4, is an anti fuzzy graph G, = G4q + Gaz: (01 + 05, 14 + W) is defined by

o to,(u) =0, Ua,(W)ifueV,uv,
W+ (w,v) =y Up(u,v)if(u,v) € E; UE,
Wy + py (u,v) = max{o,(w),o,(v)}if (w,v) EE’
DEFINITION: 3.2

Let G be a simple graph let AfH = (S;, M;) and
AfG = (S, M) is two anti-fuzzy graph over set vthen AfH is called anti fuzzy sub-graph of anti-fuzzy graph such that
Si(x) SOM;(x,y) < M(x,y)V(x,y) € AfG

Now we define null-identity anti fuzzy graph.
EXAMPLE: 3.1

Let = [v, ,v,,v3,v4] and E = [e; , ey, €5 , e,]. Here anti fuzzy graphAfG such that

__(0if viisnot end of e;
M(x,y) = { 1 if vis end of e;
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V( X, Xj = 1,\7’( xi,xj) € V) whileV (xl-,x]-) =1
i = 2,3,4,5, V( X ,x]') ¢V

In the following graph G, and G,

V1 1 Vo, Vi 1 \'Z
2 3 2 3
V3 V4 V3 V4
4 4

Of the graph G, we apply Anti fuzzy graph
M@y, v,) =1and Sw)S(w,) =1
Then M(vy,v,) < S(v1)S(v,)

M(vy,v,) =2
S(w) =1,5(;) =3

Then M(vy,v3) < S(v1)S(v3)

If M(v3,v,) =3

S(vy) =3,5(,) = 4

M(v3,v,) < S(w3)S(W,)

If M(vy,v,) =4

Sy) =1,5(w,) =4

Then M(v,,v,) < S(v,)S(v,)

Of the graph G, we apply Anti fuzzy graph
My, v,) =2and S(vy) =2,5w,) =3
such that S(v;) S(v,) = 6
Then M(vy,v,) < S(v,)S(v,)
If M(vy,v3) =4
S(v)=2,53) =4
Then M(vy,v3) < S(v,)S(v3)
If M(vs,v,) =5
S(vs) =4,5(w,) =5
Then M(v3,v,) < S(v3)S(vy)
If M(vy,v4) =3
S(wy,)=3,5(w,) =5
Then M(v,,v,) < S(w,)S(vy)
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THEOREM: 3.1

If G1: (01, 1) and G,: (03, 1,) are complete anti fuzzy graphs, then G, @ G, is a strong anti-fuzzy graph.

PROOF:
Let G, D G, = G = (o,w)whereo = 0, @ 0, and p = p; D pyand
G:(V,X)whereV =V, XV, and
X = {{(ul, vy), (uy, 1) (uy € vy (v v,) € X5} U {((ullvl)(uz‘vl))
/v1 € v, (Ug, up) € X1}
U {((ug,vy), (up, 1)), ug, Uy € Vi, uy # Uy, 01,1, € Vi, vy # v,

Either {(uy,u,) € X; or(vy,v,) € X5}
CASE (i):
Lete = ((uy,vy), (ug,v,)), Y uy € Vi, (vy,1,) € X,
Then,
(@ Mz)((uy vy), (U, vz)) = min{o; (uy), pp (v, v2)}

= 01(u V[0 (V) vor (v3)

Since G , is a complete anti fuzzy graph.
ol (A ACHIMEACTNACH]
= (01 @ 02) (uy, v1)v(0y ® 02)(uy, v5)

CASE (ii):
Lete = ((u1,171), (uz;v1)),v vy €V, (ug, up) € Xy

Then,
(RS Hz)((u1'v1); (uz:v1)) = min{o, (vy), wy (U, uz)}

= 0,(v)v[o1 (u)vo (uy)

Since G ; is a complete anti fuzzy graph.
= [0 (u vy (v)]v[o1 (uz)voz (v1)]

= (01 D 02)(Uq, V1) V(01 B 03) (uz, V1)

CASE (ii):
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Lete = ((uy,v1), (up, 1)),V Uy, up € Vy, (v1,v,) €V,
a) Suppose (uqy,u,) € X; and(v,,v,) € X,
Then,
(n, @ Hz)((u1’v1), (uzfvz)) = min{oy (uy), o7 (Uz) o (v4, v3)}

= O'l(ul)vo-l (uZ)V{JZ (vl)t ) (UZ)

Since G , is a complete anti fuzzy graph.
= [o1(u) vy (v1)]v[oy (uz) Vo, (V)]
= (01 © 02) (uy, v1)v(0; © 02)(uy, v2)

b) Suppose (uy,u,) € X; and(vy,v,) € X,
Then,
(g @ 1) ((wy, v1), (U3, v,)) = min{o, (v), 05 (v,), 1y (uy, uy)}

= 0y (UI)VO'Z (UZ)V{O-l(ul)J O-l(uZ)

Since G , is a complete anti fuzzy graph.

= [0y (u)voy(vy)]v[o1(uz)vo, (V)]

= (01 @ 02)(uy, v1)v(01 B 02) (uy, v7)

Thus in all cases, it is true that G, @ G, is a strong anti-fuzzy graph.
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