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ABSTRACT

In this paper we discuss several operations on intuitionistic

fuzzy graph such as union, join, composition, Cartesian
product and study their domination parameters.
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1. INTRODUCTION

The first definition of fuzzy graphs was proposed by

Kafmann, from the fuzzy relations introduced by Zadeh.
Although Rosenfeld introduced another elaborated definition,
including fuzzy vertex and fuzzy edges, and several fuzzy
analogs of graph theoretic concepts such as paths, cycles,
connectedness and etc. The concept of domination in
fuzzy graphs was investigated by A. Somasundaram,
S. Somasundaram [6] and A. Somasundaram present the
concepts of independent domination, total domination,
connected domination of fuzzy graphs . C. Natarajan and
S.K. Ayyaswamy introduce the strong (weak) domination in
fuzzy graph [2]. The first definition of intuitionistic fuzzy

graphs was proposed by Atanassov [1]. The concept of

domination in intuitionistic fuzzy graphs was investigated by
R.parvathi and G.Thamizhendhi [8]. In this paper develop the
concept of Domination in operations inuitionistic fuzzy graph.

2. DEFINITIONS
An intuitionistic fuzzy graph (IFG) is of
the form G=(V,E) , where V={v1,v2,...,vn} such that

VvV —>[0]], 7, :V —>{0]1]denote  the degree of
membership and nonmember ship of the element
V, €V respectively and O0< 4 +y, <1 for every
vV, eV G=12,..n) (i) E VxV
U, :V xV —[01]and ¥, :V xV —[0,1]are such
M (ViVj) < 1 (Vi) A /ll(vj)’
that 72(Vivj) < 71(\/1) Vv 71(Vj)a and
0< 1, (Viv;) +7,(viv;) <1.
An (v,.v,) of
called an strong
,Uz(Vi’Vj):,Lﬁ(Vi)/\ﬂl(Vj)’
72(Vi’Vj):7/1(Vi)V71(Vj)'
Let G=(V,E) be an IFG on V. Let U,V €V we
say that u dominates v in G if

c where
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o (ViV;) = 14, (Vi) A g (V5),

72(Vivj) :71(V1)V7/1(Vj)

A sub set S of V is called a dominating set in
G if for every V€V — S, there exist U € S such that

u dominates v.
The minimum cardinality of a dominating set
in G is called the domination number of G and is

denoted by 7(G) or ¥ .

A vertex u of an IFG is said to be an isolated
Hy (ViVj) < (V) A /ul(vj)!
72(Vivy) <7 (V) v 7 (v5)
veV —{u}.

vertex if for all

Let G =(V,E) be an IFG on V. A subset S of V is
said to be an independent set if
H; (Vivj) < (Vi) A /'ll(vj ):
72(Vivj) <71(V1)V71(Vj)

to be a maximal independent set if S (U{V}is not an

for all U,V € S.S is said

independent set for any VeV —S.
The maximum cardinality of an independent set in G is
called the independence number of G is denoted by

:Bo (G) .the maximum fuzzy cardinality of an independent
dominating ser of G is called the independent dominating
number of G and is denoted by }; (G)

3. MAIN RESULT

3.1 Union of IFG
Let G; =(V1,E;) and G, =(V,,E;) be intuitionistic fuzzy graphs

on V4,V; respectively with V; MV, = @. The union of G,
and G, denoted by G, +G,, is the intuitionistic fuzzy
G V, UV, defined by
G=(G,UG,)=((ts W ). (1, 7). (1, W 1), (7, W 72))

graph on

where

wu)ifuev,

(U ) (U) = ,Lli(u) if uev,



y,(u) if ueV,

(r,Vr)U)= ]/1I(U) if uev,

u, (uv) if uveE,

(1, uyzl)(uv) = yzr(uv) if uveE, and
0 otherwise

7,(uv) if uveE,

(7, Uy, Juv) =<y, (w) if uvek,
0 otherwise

Remark: since dominating set D of G, UG, is of the

form D = D, U D,, where D is the dominating set of
G; and D, is the dominating set of G,, it follows that

7(G,UG,) =7(G,) +7(G,).

Example:
£(:5,.
a(3.8) (345 b(a4,.5) o
(-2,.6)
(+4,+5) (:3,.3)
(:2,°3) 23) d(.4,.3) e(:3,:3)
o G2
£(.5,.2
a (:3.8)  (305) b(.4,.5) (2
(+2,+6)
(:4,:5) (:3,.3)
<(-2,-3) 23) d(:4,:3) e(.3,.3)
G1+G2

In Fig. the dominating set of G;={a,d}and

In Fig. the dominating set of G,={e}and
y (G,)=(3.3)
The dominating set of G;+G, is{ad,e} and
7 (G, +G,)=(7.9)

3.2 Join of IFG
Let G; =(V,E;) and G, =(V,,E,) be intuitionistic fuzzy graphs

on Vy,V, respectively with V, MV, = @. The join of G,
and G, is the intuitionistic fuzzy graph G on V, UV,
defined by
G=(G,+Gy) = (s + 1), (s + 7)1ty + 1), (¥, + 72))
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where
: w)ifueV,

+ ) (U)=1""
(g + 1) (U) {ul(U) itucy,
y,(u) ifuev,

(7, + 7)) :{7/1I(U) if uev,

u,(uv) if uveE,

(1t + 1, YOV) =1 1, () if W eE,
2, (U) A g (V) if UeV, &veV,
and

v,(uv) if uveE,

(7, +7, )uv) =1y, (W) if uvekE,
ri(u) v 71’ (V) if ueV, & eV

3.2.1 Theorem
Let G,=(V,,E,)and G, =(V,,E,)be two
IFG on V; andV, respectively with V;, NV, = ¢ then

i 1(G, +G2)=min{/(G1)’7(Gz)1{ﬂ1(u)+ﬂ1 (V) 7, (u)+ 7, (W)}
where U; €V,,VeV,
i, 7 (G, +G,) =min{y,(G,), . (G,)}
Proof
(i). It follows from the definition of G, + G, any

edges of the form uv, where U; €V,,VeV, is an

effective edge. Hence any vertex of V; dominates all the
vertices of VV,. Now let D be any minimal dominating set of

G, + G, . Then D is of the following form

1) D=D;where D, is a minimal dominating set of G,
2) D=D,where D, is a minimal dominating set of G,

3) D={uv}where UV, andVv eV, {u}isnota
dominating set of G; and {u} is not a dominating

set of G,.

Hence
76, +G,) =min (G, 1(G) L W) + 4 7+, )}
where U, €V,,VeV,.

(if). Since every vertex of V; dominates every
vertex of V; in G,+G,. Any independent set in G, + G, is
either a subset of V,or a subset of V,. Hence any minimal
dominating set D of G, + G, is one of the following

forms
1) D=D,;, where D; is a minimal independent
dominating set of G;
2) D=D,, where D, is a minimal independent
dominating set of G,.

Thus 7; (G, +G,) =min{y, (G,),7,(G,)}

Example:



(.5,
a (:3,.6) (:3,.5) b(.4,.5) (5.-2)
(:2,+6)
(-4,.5) (+3,43)
<(.2,.3] (2.3) d(.4,.3) (:3,.3)
G G2

(:2,.6)

(:2,.3)

Gi+G,
The dominating set is {e} and

(G, +G,)=(.3,.3)

3.3 Composition of IFG

Let G; =(V1,E;) and G, =(V,,E,) be intuitionistic fuzzy graphs
on V,V, respectively then the composition of G; and G,
denoted by G, o G, is the intuitionistic fuzzy graph G on

V, <V, defined by

G=(G,°G,)=((tty ° 1), (71 ° 1), (115 © 1,), (7, © 7,))Wh
ere

(;u1 °/11I)(u11u2) :/ul(ul) N /'11’ (uz)
(n 0}/1')(U1,U2)=}/1(U1)V)/1 (uy)

w (Uu) Ap (u v,)if u, =v, &u, #Vv
(2 © 21, Uy, )Y, = { L ’

H (uz) AN Hy (Vz) A p, (u,v;) otherwise
and

2 U7 YUp,)(Vv,) = {y )V 7 ()i =4, 8, 2,

" (uz)\/71 (V) v 7, (uyv, ) otherwise

3.3.1 Theorem

Let D, and D, be dominating sets of the intuitionistic fuzzy
graph G, =(V,,E;)and G, (V,,E,) respectively. Then
D, x D, is a dominating set of G, o G,.
Proof:

Let (u,v)e D, xD,.Then ue D,or vgD,

Case (i) u¢ D,andv e D,
Let U; € D1 be such that u; dominates v. Then
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4, (Uu;) = £, (U) A g4 (u;) and
IACESAORYACH.
Now (u, v) € D, x D, and
(1 0 11, ) ((UV)(U;,V)) = 1 (UU) A g, (V)
= 14, (U) A 21 (U) A 41y (V)
= 14y (U) Aty (V) A gy () A (V)

= (g o 11, )JUN) A (2t 0 ) Uy V)
And

(2 72 ) (U VU, V)= 7, () v 7, (V)
AN AR
=@V 7, )V 7 ) v, ()
= (072 UV (7 0 7, Uy )

Hence (U, , V) dominates (u,v) in G, o G,

Case (i) Ue D, and v ¢ D,

Let V; € D, be such that v; dominates v. Then
1, (V) = 1, (V) A gy (v)and
72 V) =7, () v 7, (V)
Now (uVv,) e D, x D, and
(1 © 1) (UUY)) = 21, 0) A 1, (V)
= i U) A gt () Ay (V)
= W) A gy (V) A g (0) Ay (V)

= (0 11 )JUN) A (1 0 11 )V, V)
And

(02 072 ) (V)UY))=7, ) v 7, ()
AN A2
=7 )V, VW)V 7 W)
= (h o7 UV (70 7, )W)
Hence (U, V) dominates (uv) in G, o G,
Case (i) Ue D, and ve D,

Let U, € D, and v, € D, be such that u; dominates u in
G; and v; dominates v in G,. Then
H, (Uuy) = 24, (U) A gy (uy) and

)/2’(UU1) S AONFACH
And

My (VW) = 4, (V) A 1y (v, ) and

72 (W) =7, (V) vy (vy)
Now (u, v,)e D, xD, and



(i o 11, ) (U VYU V,)) = g (UU,) A sty (V) Ay (V)
= 1, (0) A gy () Aty ) A gy (V)
= W) Ay (V) A (0) Ay (V)
= (o 1 Y(UV) A (pty © 41 YU, V)

And

(2 072 ) (W)U v)) = 7, () v 7, ()7, (v)

— VUV W)V, ()
:7’1(“)\/71'(V)V71(u1)\/71,(vl)
= (107 YUV (7 07, U,

Hence (U,,V,)dominates (u, v) in G, oG,. Thus
D, x D, is a dominating set of G, o G,.

Example:
als2,.5)
(1,.7)
('2"7) (-2,+5) d('zf'5) E(.1,.?)
b(.3,.7) (.2,.6) <(+3,.4)
G]_ GZ
(:2,:5)
ad(:2,.5) bd(.2,.7) 20 (:2,.5)
C2,.7)
A1,.7q) Sl 7\7)
G11.7)
QR )] 1,.7)
~1) (+1,.7
o1.7)
ae(1,.7) el be(:1,.7) (1,.7) ce(1,.7)
7
G, °G,

Dominating set of G, o G, is {ae}

3.4 Cartesian product of IFG

Let G; =(V,E;) and G, =(V,,E;) be intuitionistic
fuzzy graphs on V,V, respectively then the Cartesian product
of G; and G, denoted by G, xG,, is the intuitionistic fuzzy

graph G on V, xV, defined by

G=(G, xG,) = ((tty x 14,), (1, ¥ 7)1ty X 113), (7, X 75))
where

(et % 22) Uy, Uy) = 20, (Uy) A 213 (U,)
(7/1 X71I)(u11u2) =]/1(U1)V7/1 (uz)
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m (U) A gty (UyV,)if g =v,

(g %ty YUUL)(VyV,) =1 4y (Up) A gy (Uy V) iF U, =,
otherwise

and

7, (U) vy, (Uv,)if u, =v,
(72 x 7, YU, ) (VyVy) =17, (Uy) vy (upvy)if u, = v,

otherwise

3.4.1 Theorem
Let D;and D, be minimum dominating set of the

intuitionistic fuzzy graph
G, =(\V,,E))and G, =(V,,E,) respectively. Then
7(G, ®G,) < ﬂDl xV, ’Nl x Dz‘}'

Proof :
We first prove that D; xV,, is a dominating set of

G, ®G,. Let (u;,u,)e D, xV,. Hence U, ¢ D,

since D is a dominating set of G;, there exist V; € D1 such
that

Hy (ulvl) = (ul) Ny (Vl) and
72 (ulvl) =N (ul) Vv 71(\/1)
Now (V,U,) € (D, xV,)and
(1, ® 1, J(UU)U,) = 44 (U;) A pty(U,)
= 15 () A (W) A (V)
= () A gy (U) A g (0) A 1 (U)
= (1 ® 1) (W) A (44, ® ) (00,)
(72 ® 7, (U, WU)) = 7, (U,) v 7, (U,)
A2 AIZAD
= W)V 7 )V 7 (8) v 7, (U,)
= (L ® 7)) v (7, ® 7, )(u,)
Thus (vyu,) dominates (uu) in G, ® G,. So that
D, xV,is a dominating set of G, ® G,. Similarly
V, x D, is a dominating set of G, ® G, and hence it
follows that 7, (G, ® G,) < {D, xV,|,V, x D, }.




Example:
a(.2,.5)
(1,.7)
(:2,.7) (+2,45) d(.2,.5) e(1,.7)
b(:3,.7) (,2,.6) c(:3,,4)
G, G,

(+:2,.5)

ad(.2,. (2.5 bd(2.7) d(:2,.5)

(1,3 _
(1}.7) ¢1.-7)

ae(h G1,-7) be(1,.7) (1-7) _#2(.4,.7)

(s1,.7
G, xG,

Dominating set of G, X G, is {ae, ad}

4. CONCLUSION

In this paper we have prove some rests on
operations on intuitionistic fuzzy graph . Further, the
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authors proposed to introduce new dominating parameters in
intuitionistic fuzzy graph and apply these concepts to the
intuitionistic fuzzy graph models in computer networks.
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