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Abstract: In this paper, we provide three operations on Intuitionistic fuzzy graphs, namely direct product, semi strong product and
strong product on Intuitionistic fuzzy graphs. We give sufficient condition for each one of them to be complete and we show that if any
of these product is complete, then at least one factor is a complete intuitionistic fuzzy graph. Moreover, we introduced and study the
notion and sufficient conditions for the preceding products of two Intuitionistic fuzzy balanced graphs to be balanced and we prove that
any isomorphic Intuitionistic fuzzy graph to a balanced Intuitionistic fuzzy graph must be balanced.
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1. Introduction

The concept of fuzzy relation which has a widespread
application in pattern recognition was introduced by Zadeh
[8] in his landmark is Fuzzy sets in 1965. Fuzzy graph and
fuzzy analogs of graph theoretic concepts were first
introduced by Rosenfeld [6] in 1975. Mordeson and Peng [2]
defined the concept of complete of fuzzy graph and studied
some operations on Intuitionistic fuzzy graphs. In [7] the
definition of complement of an Intuitionistic fuzzy graph
was modified so that the complement of the complement is
the original Intuitionistic fuzzy graph.

Moreover some properties of  self-complementary
Intuitionistic fuzzy graphs and the complement of the
operations of union join and composition on Intuitionistic
fuzzy graphs that were introduced in [2] we studied.
Formally, a fuzzy subset of a non - empty set V is a mapping
w:V - [0,1] and a fuzzy relation y on fuzzy subset u is a
fuzzy subset ¥V x V. All throughout this paper, we assume
that u is reflexive, y is symmetric and V is finite.

2. Preliminaries

Definition 2.1
An Intuitionistic fuzzy graph is of the form G= (V,E) where
(i) V={v,vy,..,v,} such that u,: V- [0,1] and
y1: v = [0,1] denote the degree of membership and non
- membership of the element v; € V respectively and
0<uy(w)+yiv) <1, vy, e V(i=12..,n)
(i) ES VXV where pu,:Vx V- [01] and y,:V X
V - [0,1]and y,: V X V — [0,1]are such that
a2 (v1,v2) < minfpy (v1) + pp (v2)]¥2(vy, v2)
< max[y, (v;) + v, (v,)]
and0 < py(v1,v5) + v (v, v5) < 1V (v1,1,) €
E(1,2,..,n)

Definition 2.2

An Intuitionistic fuzzy graph G(V,E) is completeif
p2(w1,v2) = (V) Ap(vy) and v, (vy,v3) = y1(v1) A
]/1(172) for all V1,7V, eEvV

Definition 2.3
Let G: (V,E) be a self complementary Intuitionistic fuzzy

1
graph, then P ) EZvl,vzeV:ul (W) A
w2(v2) and viv2e Vy2(viv2)=12vi,v2e
Vylviny2(vZ2)

Definition 2.4

Two Intuitionistic fuzzy graph G;: (41, 4,) and (¥4, y2) with
crisp graph Gi:Vi,E; and Gy: (ui,u3) and (y1,y;) are
isomorphic if there exists a bijeciton h: V; - V, such that
i (w) = Uy (h(u)), yi(u) =7, (h(u)) and  up(u,v) =
w3 (h(w), h®)),v; = v3(h(w), R@))Vu,v € V.

In this paper, we provide three new operations on
Intuitionistic fuzzy graphs, namely direct product, semi -
strong product and strong product, we give sufficient
conditions for each one of them to be complete and if any
one of these product of two Intuitionistic fuzzy graphs is
complete, then at least one of the two intuitionistic fuzzy
graphs must be complete. Moreover, we introduce and study
the notion of balanced Intuitionistic fuzzy graph and show
that this notion is weaker than complete and we give
necessary and sufficient conditions for the direct product.
Semi - strong product and strong product of two balanced
intuitionistic fuzzy graphs to be balanced. Finally we prove
that given a balanced Intuitionistic fuzzy graph to G must be
balanced.

3. Complete Intuitionistic fuzzy graphs

Definition 3.1

The direct product of two Intuitionistic fuzzy graph
Gyt (uy,y1) Wwith crisp graph Gi: (Vy, Ey) and Gy: (u2,72)
with crisp graph G5: (V,,E;) where we assume that
Vi n V, =@ is defined to be the Intuitionistic fuzzy graph
G I1Gy: [ TT\mug), (i Ty1), (M), (v2Ilyz)] - with
crisp graph G*: (Vi X V,E) where,
E = {(uy, v1)(uz, v3): (uy, up) € Ey, (vy,v2) € Eo}
(e W, v) =y AV (w,v) € Vi X V;
iy D @) =1 W Ay Y (W) € 1y x Vand
(HZH/JE)((ulivl): (uz,vz)) = pp (g, up) A s (v, v2)
211y3) ((ug, v1) (U2, 1)) = 2 (ug, up) Ays(ve,v2)

Volume 11 Issue 11, November 2022

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: SR221107184909

DOI: 10.21275/SR221107184909

1021


mailto:1vimalvishali@gmail.com
mailto:2geethae836@gmail.com
mailto:josemistika@gmail.com

International Journal of Science and Research (1JSR)
ISSN: 2319-7064
SJIF (2022): 7.942

Definition 3.2

The semi - strong product of two Intuitionistic fuzzy graph
G_1: ((11, u2), (y1,¥2)) with crisp graph Gj: (Vy,E;) and
Go: (5, 13)(¥1,v3)) with crisp graph G3: (Vo, E;) where
we assume that V;n V,=¢ is defined to be the
Intuitionistic ~ fuzzy graph Gy - Gy: [(ug - ui), (y1 -
vyl ,pu2- w2xy2- y2x with crisp graph &x (Vix V2, £)
where, E={wv)Wvy):u€ V,(v,v,) € E;} U
{(uy, v (ug, v2): (Wy,up) € Ey, (vy, ;) € Er}

(1 D) =p @A @)V Wv) € VX V,

- D) =ri@ Ay VvV wv) € Vyx 1,

(uz - ﬂ;)((u' v1), (W, 172)) =@ A p3(vy,v,)

(2 ¥3) (W), (w,v2)) = y1 (W) A y3(v1,v2) and

(s - HE)((W'%)(HZ,UZ)) = pp(ug, up) A p3 (w1, v2)

(2 Vz*)((upﬁ)(uz,vz)) =y, (ug, uzx) A y;(v1,17)

Definition 3.3

The strong product of two Intuitionistic fuzzy graph

Gq: ((llpllz)' (Vpl’z)) with crisp graph Gyi: (Vy,E;) and

G, &(u3, u3) (v1,v>) with crisp graph G;: (V,, E;) where we

assume that V; n V, = @ is defined to be the Intuitionistic

fuzzy graph G; ® G: [((u1 ® u)), (1 ® vl [(.Uz X
H“2, xy26  y2+ with crisp graph &= Vix V2, £ where

E =

{(w, v, vy):u € Vi, (vy,v;) € E} U

{(ul,w)(uz,w): wE VZ! (ulluZ) € El} U

(&) @y a2 @yt gd ARy w206 v, v, x 1,

n® D) =riWAyi@V W)€ VXV,

(2 ® 13)((w,v1), (W, v2)) = py (W) A 3 (v1,v2)

(u ® HE)((ULW)' (uz,W)) = pi(w) A pp (g, uy)

2 ® v3)((w 1), (u,v3)) = y1(w) Ay3(v1,v2)

¥i ® v2)((ww), w,w)) = yi(w) Ay, (vy,v;) and

(u, ® HE)((U1,V1)(U2,V2)) = pa(ug, up) A pz(v1,v2)

2 ® ¥3)((w, v1) (WU, v2)) = v2(ug, up) Ay;(vy,v2)

Note: The direct product, the semi - strong product and the
strong product of two complete Intuitionistic fuzzy graphs
are again Intuitionistic fuzzy complete graphs.

Theorem 3.1

It G: ((u1, ) (v, v2))nd - Gz (u1) (v1, v2)are
Intuitionistic fuzzy graphs then G;I1G, is complete.

complete

Proof:

If (uq, v1)(uy,v,) € E. Then since G; and G, are complete.
(g 1) (g, v1) (g, v2)) = g (ug, up) A s (v_1,v;)

= py (Ug) A pg (up) Apg(v1) A g (vz)

= (M) (g, v)) A ) (U, v3)

iy ((ug, v1) (uz, 1)) = v2(ug, up) A Y3 (v1,v7)
=y1(u) Aya(u) Ayi(v) Ayi(v2)

= (Ily) ((ur, v1)) A a7 (g, v2)

Hence G;T1G, is complete.

Theorem 3.2

If Gy: ((upy) @i vD)and  Go: ((u2,v2), (u3,v3))  are
complete Intuitionistic fuzzy graphs then G- G, is
complete.

Proof:

If (w,v)(u,v,) € E. Then

(o T3) ((u, v1) (w, 1)) = py (W) A 3 (v4,v2)
= py(ug) Api(vi) Api(vy) = Gpis complete
= (U )W) A (g 1)Uz, v7)

02 v (W)W, vy)) = y1(W) Ay; vy, v2)
=y1(w) Ayi(vp) Ayi(vy) = G,is complete
= 0 D@ v)) A (1 ¥z, v2)

If (uy, v1)(uy,v,) € E thensince G; and G, are complete.
(2 T1p3) ((ug, v1) (Uz, 1)) = pp (ug, up) A s (v1,v2)

= pq (ug) A pg (ug) A pg(v1) A pg(v2)

= ((M - u) @, 771)) A (uy e p)(ug, v2)

(2 VE)((ULUO(UZJVZ)) =y (ug, uz) Ay;(v1,v7)
=y1(u) Ay (u) Ayi(v) Ayi(v2)

= ((Vl : Vf)(ul,vl)) Ay v (U, vy)

Hence G; - G, is complete.

Theorem 3.3

If Gy: (o D vD)) and Go: ((uz p3), (v1,v3))  are
complete Intuitionistic fuzzy graphs then G; @ G, is
complete.

Proof:

If (w,v)(u,v,) € E. Then

(a) (00 (6, v2)) = iy () A 3 (01, 02)
= p1 (uy) Api(vy) Api(vy) = Gyis complete
= ® p,v)A ((M1 ® #D)(u' v,)

0. ® Yf)((u; v)(u, Vz)) =y1(w) Ay;(vy,v3)
=y1 () Ayi (W) Ayi(vy) = Gyis complete
=ne® Vf)((u, Ul)) Ay @ vi)(u,vy)

If (ug, w)(uy, w) € E then
(MZHHE)((ul,W)(uz,W))& = pg A pp (U, up)

= pi(w) A pg(uy) A g (up) (< Gis complete)

= (1 ® W wW) A (1 @ i) (uz,w)

2 ® v3)((w, w)(ug, w)) =y (W) Ay;(ug,uy)
=y W) Ay1(u) Ayi(ug) (¢ Gis complete)

= ((h & Vl*)(ul,W)) A1 ® vi)(uzw)

If (uy,v1)(uy,v,) € E thensince G, and G, are complete.
(HZHME)((M: v1) (uz, Uz)) = pp(ug, up) A pz(vy,v7)

= g (W) A pg (uz) A i (vy) A pg(v2)

= (1 @ 1w v)) A (1 @ up)(uz,vy)

02 ® v3)((ug, 1) (uz, v2)) = v1 (ug, up) Ay; (vy,v7)
=y (W Ay1(u) Ayi(vy) Ayi(v2)

= ((V1 ® Vf)(u1'v1)) Ay ® vi)(uz, vy)

Hence G_1\otimes G_2 is complete.

Theorem 3.4

It Gy: (o, D vD)) and Gy ((2, 13)(v2,v3))  are
complete Intuitionistic fuzzy graphs, then G; @ G, = G; ®
GZ =~ Gl ® Gz.

Proof:
Let G: ((#1'5)(]/1:]’_2)) =6 Q Gl = U @ Uy v =

*
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o e G_l: ((:ull E)(Yb y_Z))

Gy = (V1'EQ o

Go = (W1, i ¥2))

G; = V2, E)andGy @ Go: (1 @ p1, 71 @ v1), (12 @
12 V2 @ ¥2) -

We only need to show that u, ® u; =1, @ 15

For any arc e joining nodes of V. We have the following
cases:

Case: 1

e = (u,vy)(u,vy)where (v,v,) € E,.
complete by the above theorem.

p#i(e) =0 o
(2 ® u3)(e) =0 [(vy,1,) € E]

Case: 2

e = (u,v1)(uy, vy)where(vy,v,) € E; and v; # v,. Since
e€ Eandu*(e) =0and

pw(e) = p(u,v) Apg(w,vz)

= (uy) A pi(vr) Apg(vr)

y*(e) = vi(w,v1) Ayi(u,v2) .

=y1(u) Ayi(wy) Ayi(vp)and as(vy, 1) € E;

(& ® H_I)(e) = 1 (W) Az (vy, v7)

(72 ® ¥;)(e) = y1(w) Ay;3(vy, v,)and asG, is complete
(1 ® u3)(e) = uy (wy) Api(wy) Api(vy)

(72 ® v;)(e) = y1(u) Ayi(v1) Avi(v2)

Then as G is

Case: 3

e = (ug, w)(uy, w)where
E\;u*(e)=0,y(e) =0 and as
1) =0,(72® v;)(e) =0

Case: 4

e = (uy, w)(uy, w)where
E,u"(e)=0 andy*(e) =0
w(e) = py(ug, w) A pg (uz, w) = pg (u) A ps(uz) A pz (W)
v* (e) = vi(up, w) Ayi(uz, w) =y (w) Ayz(uz) Ayz(w)
and is (wy,up) € Ey, (1) ® uy; = ui(w) A (uq,up) =
pa () A py (uz) A pi(w)

(=® %) =i W AV2(u,up) = y1 (W) Ay (W) A

y1 (w) sinceG;, is complete.

(u;,up) € E,  since  e€
(u,uz) € E1(1z ®

(uj,u,) & E, since e¢g

Case: 5
e = (ul, Vl)(uZ, Vz)Where(ul,uz) e El and %1 * Uy SInCE‘
e€ Eu(e)=0 and

7@ =0 and as (ww)e EH(G® 1) () =0=
72 Q )
Case: 6
e = (uqy, v1)(uy, vo)where(uy, uy) € E; and vy € vy,since
e E,u(e) =0, y"(e) = 0andso
w(e) = uy(ug, w) A py (uz, w)
o = pq (W) A pz(ug) A pg(vy) A pi(v2)
y*(e) = y1(uy, w) Ayq(ug,w)
=v1(w) Ayi(v2) Ayi(vr) Ayi(vz)

and as (ﬁl,uz) € E; and as Gy is complete.
(2 ® 13) = B (g, uz) Api(vy) Api(vz) = iz (€)

(72 ®¥3) = 72(wi, w3) Ayi (1) AYi (v2) = T2 (e)

Case: 7

e = (uq,v1)(uy, vo)where(uy, uy) € E; and (vq,v,) € E,
sincee ¢ E,u(e) =0andy(e) =0

p(e) = u(uy, w) A p(ug, w) = py(ug) A pi(vy) Apg(vy)
y(e) =y(u, w) A y(upw) = yi1(u) Ayi(vi) Ayi(v2)
As, (uy,uy) € E; and if v; = v, then we have Case 4.

If (u;,uy) € E; and v; # v, then we have Case 6.

In all cases

e ® 1y = @mwandy, @ v, =172 Qv;

S G® G 6 6

Theorem 3.5

If Gy (u, )1, v2)  and Gy (pi, u5)(yi,v;)  are
Intuitionistic fuzzy complete graphs then

GG, ~ GiliG,and G 1- G2~ G, - G,

Proof:

We show that if the direct product the semi - strong product
or the strong product of two Intuitionistic fuzzy graphs is
complete then at least one of hte two Intuitionistic fuzzy
graphs must be complete.

Theorem 3.6

If G_1: ((Mp#z)(h;yz)) and  Gy: (ui,p3)(y1,vz) are
Intuitionistic fuzzy graphs, such that G;I1G, is complete,
then at least G; or G, must be complete.

Proof:

Suppose that G; and G, are not complete. Then there exists
at least one (uq,v;) € E; and (u,,v,) € E, such that
o (ug, v1) < pg (ug) A pg (v7)

13 (uz, v2) < pi(uy) A pi(vy)and

po(ug, v1) < pg(ug) Apg (v7)

13 (ug, v2) < pi(ug) A pg(vy)

Now

(MZHHE)((HL v1) (U, Uz)) = Uy (uy, up) A ps(v1,v2)

< pg () A pg (up) A pi (V1) A g (v2) Gy, Gyare complete
(Vznl’z*)((up U1)(u2:vz)) = Y2 (uy, uz) Ay3(vy,v7)

< y1(u) Ay (wp) Ayi (1) Ayi(v2) Gy, Goare complete

But

(ua ) Cug, v1) = g (ug) A pg (v1)
(M) (ug, v2) = pg (uz) A pg(v2)
My (g, v1) = y1(w) Ay (v)
1y (uz, v2) = v1(uz) Ayi(v2)

Thus
(uap7) (ug, v1) A ((Hl Mut) (uy, Uz))

= py (ug) A g (ug) A g (1) A pi(v2)
> (a3 ((ug, v1) (ug, v2))
Iy (ug, vy) A ((V1HV1*)(UZ‘ Vz))

=y1(u) Ay1(u2) Ayi(v1) Ayi(v2)
> (y2 Hl’f)((ul; v1) (U, 172))
Hence G,I1G, is not complete, a contradiction.

Theorem 3.7

If Gi: ()1, v2)) and  Go: ((u, u3)(viv3)) are
Intuitionistic fuzzy graphs such that G, - G, or G; ® G, is
complete, then atleast G; or G, must be complete.
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4. Balanced Intuitionistic fuzzy graphs

In this section we are defining the density of a Intuitionistic
fuzzy graph and balanced Intuitionistic fuzzy graphs. We
then show that any complete Intuitionistic fuzzy graph is
balanced.

But the converse need not be true.

Definition 4.1
The density of an Intuitionistic fuzzy graph G: (V,E) is

D(G)
Zu,vEV ,LL; (u' 7-7) ) < Zu,vEV Y2 (u: ‘U) )]

=2

[(Zu,vev(ﬂl W Au () ) \Zuwer (1 (W) Ay (v)
G is balanced if D(H) < D(G) for all Intuitionistic fuzzy
non - empty subgraphs Hof G.

Theorem 4.1
Any complete Intuitionistic fuzzy graph is balanced.

Proof:
Let G be a complete Intuitionistic fuzzy graph. Then

D(G) =2 ( Zu,UEV(uZ(u' V),YZ(U,V)) )
Yuwer (g () Ay (v)), (Yl (W Ay, (V))

— > (Zu,vev(lh (w) A py (V))' (Y1 ) Ay, (V))> —

Zu,UEV(uZ (u' V))’ (YI (ur V))

If H is a non - empty Intuitionistic fuzzy subgraph of G then

D) =2 ( Zu,vEV(H)(uZ (W, v),v2(u, V)) )
Yuveran (i () A g (), (v1 (@) Ay; (v))

_, (Zu,vEV(H)(p-l WA W™), (Y1) Ay, (V))>

Yuveran(t @ A p (M), (y1 () Ay ()
_ (Zu,veV(lJ-l WAl ™), (y1(w) Ay (V))>

Yuver (1 (W) A py (v)), (1 (W) Ay1(v))
=2=D(G)

Thus G is balanced.
The converse of the preceding result need not be true.

Example 4.1
The following Intuitionistic fuzzy graph G:(w,y) is a
balanced Intuitionistic graph that is not complete.

u(0.5.0.5)

(0.25.0.25) (0.25.0.25)

v(1.1) w(l.1)

Two types of Intuitionistic fuzzy graph each with density
equals 1.

Theorem 4.2
Every self - complementary Intuitionistic fuzzy graph has
density equals to 1.

Proof:
Let G be a self-complementary Intuitionistic fuzzy graph.

Then

D(G) =92 ( Zu,vEV(IJ-Z (u, V), Y2 (u! V)) )
Suwer (1 (W) Ay (0), (y1 (W) Ay1 (V)

— <Zu,uev(ll1 WA (V)): (Y1 (W) Ayq (V))> —1
Zu,vEV(HZ (u: V)): (Yz (u: V))

Hence the proof.
The converse of the preceding result need not be true.

Example 4.2
The following Intuitionistic fuzzy graph G:(V,E) has
density equal 1, but it is not self-complementary.

1;(0.5,0.5)

(LD (1,1)

(0.5,0.5) us u(1,1)

(0.5.0.5) (LD

0.5.0.5)u; % (1.1

Theorem 4.3
Let G: (u, y) be an Intuitionistic fuzzy graph such that

1
pa,v) = (5) (@ A @), vuve v

(L.1)

1
Y2(u,v) = (E) (Vl ) A ]/1(1])), YuvevV
ThenD(G) =1

Proof:
Let G: (i, y) be an Intuitionistic fuzzy graph such that

1
i) = (3) (@ A @) vuve v

1
Y2(uw,v) = <§) (}/1 (w) A yl(v)), YuvevV

Then G is self complementary and thus by the preceding
theorem D(G) = 1.

Next, we prove the following that we use to give necessary
and sufficient conditions for the direct product, semi - strong
product and strong product of two Intuitionistic fuzzy
balanced graphs to be balanced.

Lemma 4.1

Let G; and G, be an Intuitionistic fuzzy graph then D(G;) <
D(G{11Gy) for i =1,2 if and only if D(G,) = D(G,) =
D(G,11G)

Proof:
If D(G;) < D(G{1IG,) for i = 1,2 then
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D(G) =2 ( Zu,vEVl(uz (u' V), Y2 (u, V)) )
Yuwev (i (Ug) A pg(uy)), (Y1 (u) Ayq (Vz))
5 Hz (g, uz), v2(ug, up) A \‘
- UMz €02 €Yz ((HT(W) A HT(Vz)): (Yi(Vl)‘Y’{ (Vz))) |
B g (ug) A pg (up), i
Zul,uzevl,vl,vzeVz /
(v2Cu) Avi(u) A (1 () A R; (), (Vi () A Vi) )
5 Hy (ug, up) Ays(vy,va),
— > VL Y2 €2 (Yz (ug,uz2) A Y3 (V1'Vz))
B D y (ug) A py (up),
w22 €2 (v (ug) Ay (ug)) A (15 (up) A i (up), (vi(va) Avi(v2))
=2 Y suzevyon ey (M2 (Ur, u2) (v, v2)), (V211 v3 (ug, up) (v, v2))
Zul,uZEVl,vl,UZEVZ (ll1 Hllz((ul» uz)(vy, Vz))) (Yl HYZ((up Uz)(Vl;Vz)))
= D(GlnGz)

Hence D(Gl) Z D(G1HG2) and thUS D(Gl) = D(GlnGz)
similarly D(G,) = D(G;11G,)
~ D(Gy) = D(G,) = D(G{11G,)

Theorem 4.4

Let G; and G, be an Intuitionistic fuzzy balanced graphs.
Then G4I1G, is balanced if and only if D(G;) = D(G,) =
D(G,11G,)

Proof:
If G,IIG, is balanced, then D(G;) < D(G{IIG,)for i =
1,2 D(G;) = D(G,) = D(G,11G,)

Conversely,
If D(G,) = D(G,) = D(G111G,) and H is an Intuitionistic
fuzzy subgraph of G;I1G,. Then there exists Intuitionistic
fuzzy subgraphs H; of G;and H,of G,. As G; and G, are
balanced and D(G,) = D(G,) = ';—11 then D(H,) = Z—i <

1
and D(H,) = Z—z < :—11}

ThUS, an + a,r < b1n1 + b2n1
(a1t+az) _ ng

S Ry DA Qi

brrbp = 7 = D(G111G2)

and hence,D(H) <

Therefore G,I1G, is balanced.

Theorem 4.5

Let G; and G, be an Intuitionistic fuzzy balanced graphs

then,

(i) G;- G,isbalanced iffD(G,) = D(G;) = D(G; - G,)

(i) G Gyis balanced iff D(Gy) =D(G,) =
D(G;\otimes G,)

By showing that isomorphism between Intuitionistic fuzzy
graphs preserve balanced.

Theorem 4.6
Let G, and G, be isomorphic Intuitionistic fuzzy graphs. If
G, is balanced then G; is balanced.

Proof:

Let h:V; - V, be a bijection
wi(hW)),y1 () = yi(h(w)) and

w2 (u,v) = 5 (h(w), h(v))y, (u,v) =
yz*(h(u),h(v))v wveE

D =) ww, ) n@= ) i,

such that p(u) =

ue vy uev; uevy uev;
D@ = ) By, Y vy
u,vevVy u,veVy u,veVq
= ) By
u,vevV,

If H, = (u3,yy) is an Intuitionistic fuzzy subgraph of G,
with underlying set w, then H, = (ui") is an Intuitionistic
fuzzy subgraph of G, with underlying set h(w) where

i (hw) = 1.7 (hW) = ¥i) and
w; (h(W), h(v)) =y (w, V)y; (AW, h(»)) =
2w v)vVuvew

Since G, is balanced, D(H;) < D(G;) and so
e (15 (0w, (), v5(h(w), h(v))
Suvew (1 @A), (vi @) AY; ()

Tuver, (13w, v), v3 (1, v)) )

=2 (zu,vevz(u; W AR MY @ AV @)
and so

) (zu,vew(u;' V), v3(@, v))
Suvew (4] (W) A (V)

2

Zu,vEVZ (uZ (u' V)! Y2 (u! V) >

<2 <

Tuver, (B (W) AR ()), i (W) AYi (V)
< D(Gy)
Therefore G, is balanced.

5. Conclusion
In this paper we discussed three operations on Intuitionistic

fuzzy graphs, direct product, semi strong product and strong
product on Intuitionistic fuzzy graphs and we discussed
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about product of two Intuitionistic fuzzy balanced graphs to

be balanced.
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