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Abstract: In this paper, effective adjacency matrix of a fuzzy grapinisoduced. An algorithm for finding a minimal complementar
nil dominating set of fuzzy graph is studied with suitablamples.
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1 Introduction

In 1965, The theory of fuzzy set was introduced by L.A.Zadeh.[In 1975, the notion of fuzzy graph and several fuzzy
analogues of graph theoretical concepts such as pathgscgad connectedness are introduced by Rosengld [
Bhattacharya ] has established some connectivity concepts regardingyfuiaut node and fuzzy bridges. A
generalization of intersection graphs to fuzzy intergectiraphs are presented by McAlestgfih 1988. Bhutani 2]
introduced M-strong fuzzy graphs. Mordesahihtroduced the concept of fuzzy line graphs and the bagipgnties in

the year 1993. The concept of domination in fuzzy graphsrreduced by A. Somasundaram and S. Somasundaram
[10] in 1998. In 2015, Manjusha and M.S. Sunitiihtroduced the concept of strong domination in fuzzy gapsing
strong arc. Mohamed Ismayil et af][introduced the concept of complementary nil dominatiofuirey graph.

In this paper, the notion of effective adjacency matrix igidted and also introduced the algorithm for finding the
minimal complementary nil dominating set of a fuzzy graph.

2 Preliminaries

Definition 1.[8] A fuzzy setV is a mappirgfrom V to[0,1].A fuzzy graph G is a pair of functions& (g, u) whereo
is a fuzzy subset of a non-empty setV arid a symmetric fuzzy relation an(i.e) 1 (uv) < o(u) A o(v). The underlying
crisp graph of G= (o, u) is denoted by G= (V,E) where ECV x V.

Definition 2.[8] Thescalar cardinalitypf SC V is defined byy ,.so(u). Theorder(denoted by p) andize(denoted by
q) of a fuzzy graph G are the scalar cardinalitymfand u respectively.

Definition 3.[10] An edge e= (u,v) of a fuzzy graph is called an effective edgg i, v) = o(u) A g (v).
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Definition 4.[10] Let G= (o, ) be a fuzzy graph and letue V. If u(u,v) = o(u) A o(v) then u dominates v (or v is
dominated by u) in G. A subset D of V is calledileminating setn G if for every v¢ D there exist uz D such that u
dominates v. The minimum scalar cardinality taken over athéhating set is calledomination numbeand is denoted
by the symboy. The maximum scalar cardinality of a minimal dominatingisetalled upper domination number and is
denoted by the symbbl.

Definition 5.[10] A set SCV inafuzzy graph G= (o, 1) is said to béndependent séfno two vertices of S are adjacent.

Definition 6.[5] Let G= (o, u) be a fuzzy graph on V. A setSV is said to be a&omplementary nil dominating séir
simply called cnd-set) of a fuzzy graph G if S is a dominateigsad its complement¥ S is not a dominating set.

Definition 7.[5] A cnd-set S of a fuzzy graph-6(o, i) is called aminimal cnd-seif there is no cnd-set’$uch that
Scs.

Definition 8.[5] A cnd-set S of a fuzzy graph-6(o, 1) is called aminimum cnd-seif there is no cnd-set’Such that
|S| < |S]. The minimum scalar cardinality taken over all cnd-set i$ezha complementary nil domination numband
is denoted by the symbwl,q, the corresponding minimum cnd-set is denoteg:ky-set.

3 Effective adjacency matrix

Definition 9. Let G be a fuzzy graph on underlying graph @ith n vertices. Then the effective adjacency matrix of G is
a nx n matrix whose entries are defined by

1 if either i=j or (v,v;) is an effective edge
= (1)

0 otherwise

and it is denoted by EAKA).

Example 1Consider the fuzzy graph as given in Figdre

v1(0.2) e1(0.2) v(0.5)

e(0.1)]  e5(0.2) €(0.3)

v(0.) 0.1  vi(03)

Fig. 1: lllustration of the Algorithm

(vi) 1 1 1 1
The effective adjacency matrkAM(A)= [ (v») 1 1 1 O
(vs) 1 1 1 1
() 1 0 1 1
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4 Algorithm for finding complementary nil dominating set in a fuzzy graph

Let us assume th& = (V,E) be a fuzzy graph without isolated vertex but not complete.

Step 1:

Write the effective adjacency matixAM(A) of a given fuzzy graph.

EAM(A) = EAM(A)

Step 2:

Calculate the number of 1's occurred in each rovESM(A).

Step 3:

EAM(A) = R(A). If n rows has exactly two 1's, then choose the verewith minimum membership value among the
vertices. (If more than one vertices has same membershipv#hen choose a vertex arbitrarily, goto step 5. Otherwise
goto step 4

Step 4:

In R(A), Choose the row with maximum number of 1's.(s&yrow)

If more than one row has an equal number of 1's, then chooset@xugith minimum membership value.(If more than
one vertex has same membership value then choose arlitraélvertex).

Step 5:

Putv; in D.

Step 6:

Delete the row and column correspondingitin R(A).

Step 7:

CalculateD; =V —D.

Delete the row corresponding win EAM(A).

Step 8:

Calculate the column total &AM(A).If any one of the total is zero, théy =V — D is not a dominating set. Goto step 9
OtherwiseD; =V — D is a dominating set, then goto step 4

Step 9: [Check D is a dominating set or not]

Delete all the rows corresponding to the verticeDein EAM,(A)

Calculate the column total &AM, (A).

If all the column totals are non-zero, then goto step 10. Mtise goto step 4.

Step 10:

D is a dominating set and also it is a minimal complementargaihinating set.

Example 2Consider the fuzzy graph as given in Figre
Step: 1

v4(0.2) e3(0.2) v3(0.5)
65(0.2)
e6(0.2 4(0.1) (0.3)
v5(0.4) vi(0.1)  &(0.1) v2(0.3)

Fig. 2: lllustration of the Algorithm
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(V1) (v2) (v3) (Va) (V5)

v) 1 12 0 1 O
The effective adjacency matrxkAM(A) = () 111 1 0 EAM(A) = EAMy(A)
(v 0 1 1 1 0
(vy) 1 1 1 1 1
(v, 0 0 0 1 1

Step: 2

The number of 1's occurred in row 1, row 2, row 3, row 4 and rowée3 4, 3, 4 and 2 respectively.
Step: 3

EAM(A) = R(A) The row 5 has exactly two 1's. Choogge
Step: 5

Putvs in D.

Step: 6

Delete a row and a column correspondingon R(A).
Step: 7

CalculateD; =V — D = {vi1,V,V3,V4}.

Delete the row corresponding¥g in EAM(A).

(V1) (v2) (v3) (va) (v5)

M) 1 1 0 1 0

EAMA) =|(v) 1 1 1 1 0
(vyy 0 1 1 1 0

) 1 1 1 1 1

Step: 8

(vi) (V2) (v3) (va) (Vs)
vi) I 1 0 1 0
W 1 1 1 1 0
EAMA) =|(vy) 0 1 1 1 0
) 1 1 1 1 1

3 4 3 4 1

The column totals cdEAM(A) are 3, 4, 3, 4 and 1. Hence all the column totals are non-zerim €ep 4.
Step: 4

vi) 1 1 0 1
RA=[(w 1 1 1 1
vs) 0 1 1 1
() 1 1 1 1

The number of 1's occurred in row 1, row 2, row 3 and row 4 are 3,dnd 4 respectively. The rows 2 and 4 has equal of
no of 1's. Then minimum weight of, andv; is v4. Choosev.

Step: 5

Putv, in D.

Step: 6

Delete the row and column correspondingian R(A).
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o)1 1 0
R(A) = (V) 1 1 1
(V3) 0 1 1

Step:7

CalculateD; =V — D = {vi,V2,V3}.

Delete the row corresponding¥g in EAM(A).
Step:8

(V1) (v2) (va) (Va) (Vs5)
M) 1 1 0 1 0
() 1 1 1 1 0
(vyy 0 1 1 1 0

The column totals oEAM(A) are 2, 3, 2, 3 and 0. Hence one of the column total is zero. Gepo%
Step:9 CheckD is a dominating set or not

Delete all the rows corresponding to the verticeDgin EAMy(A).

Calculate the column total @AM (A).

(V1) (V) (Va) (Va) (Vs)
) 1 1 1 1 1
EAMG(A)=|(vs) O 0 0 1 1

1 1 1 2 2

All the column totals are non-zero. goto step 10.
Step:10
D = {va,Vv5} is a dominating set and also it is a minimal complementargaihinating set.

Example 3Consider a fuzzy graph G = (o,u) given in FIGURE 3, where
0 ={u1/0.3,u2/0.4,u3/0.6,us4/0.2,U5/0.8,us/0.7} and . = {(ug,u2)/0.3,

(U2, u3)/0.4, (U3, Us) /0.2, (U4, Us) /0.2, (Us, Ug) /0.7, (Us, U1 ) /0.3, (U3, Ug) /0.4},

S= {ug, Up, U3, Us}- iS Yeng-set.

u5(0.8) 02 1,(0.2)

Fig. 3: Fuzzy Graph
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