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1. INTRODUCTION

Graph theory is developed when Euler[1] gave the solution to the famous Konigsberg bridge
problem in 1736. Graph theory is very useful as a branch of combinatorics in the field of geometry, algebra,
number theory, topology, operations research, optimization and computer science. Rosenfield[2] developed the
structure of fuzzy graphs, obtaining analogs of several graph theoretical concepts. Later on Bhattacharya[3] gave
some remarks on fuzzy graphs, and some operations on fuzzy graphs were introduced by Mordeson and Peng[4].
The complement of a fuzzy graph was defined by Mordeson and Nair[5] and further studied by Sunitha and
Vijayakumar[6]. Akram[7] has introduced Bipolar Fuzzy Graphs, and investigated their ptoperties. Balanced
graph first arose in the study of random graphs and balanced IFG defined here is based on density functions. A
graph with maximum density is complete and graph with minimum density is a null graph. There are several
papers written on balanced extension of graph[8] which has tremendous applications in artificial intelligence,
signal processing robotics, computer networks and decision making Al-hawary[9] introduced the concept of
balagnced fuzzy graphs and studied some operations of fuzzy graphs. Shannon and Atanassov[10] introduced
the concept of intuitionistic fuzzy relations and intuitionistic fuzzy graphs, and investigated some of their
properties. Parvathi etal[11] defined operations on intuitionistic fuzzy graphs. Karunambigai et al[12] introduced
Balanced intuitionistic fuzzy graphs and studied some of their properties. In 2015, D.Ezhilmaran and
K.Sankar[16] have introduced Bipolar intuitionistic fuzzy graphs and 2016, Balanced bipolar intuitionistic
fuzzy graphs. Jon Arockiaraj and Obed Issac[17] have introduced Tripolar fuzzy Graphs in 2018.

In this Paper, We discussed balanced tripolar inutionistic fuzzy graphs and study some of their properties.
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2. PRELIMINARIES

Definition 2.1:

Let X be a non-empty set. A tripolar fuzzy set B in X is an object having the
form B = { (x, u°(X), uN(X), puT(x)/xeX }
Where pP: X—[0,1], pN: X—[-1,0] and pu™: X—[-1,1] are mappings.

Definition 2.2:
Let X be a non-empty set. An intuitionistic fuzzy set B = { (X, H(X), y(X) /xeX }
Where p: X-[0,1] , y: X-[0,1] are mapping such that 0< p(x) + y(x)<1.

3. TRIPOLAR INTUITIONISTIC FUZZY GRAPH

Let X be a non-empty set. A Tripolar intuitionistic fuzzy set
B ={ (x, K*(X), K"(X), K'(X), ¥ P (x) ¥ "(x), ¥'(x)/xeX and p(x)= uP(x)+p"(x),

YT(X)=v P (xX) +y N(x)},Where p”: X—-[0,1], uM: X—[-1,0] and u": X—[-1,1] and y P: X—-[0,1]
y N: X>[-1,0] and ¥ T: X—[-1,1] are the mappings such that 0< pP(x) + yP(x)<1,
-1< uNx) + yNx)<0 and -1< puT(x) + yT(x)<1.

We use the positive membership degree p°(x) to denote the satisfaction degree of an element X
to the property corresponding to a tripolar intuitionistic fuzzy set B, and the negative
membership degree pN(x) to denote the satisfaction degree of an element X to some implicit
counter property corresponding to a tripolar fuzzy set B and positive or negative degree p'(x) to
denote the satisfaction degree of an element X to some properties corresponding to a tripolar
fuzzy set B.

If uP(x)£0, uN(x)=0 and pT(x)=0 then y P(x)=0, y N(x)=0, ¥ T(x)=0 it is the situation that X
regarded as, having only the positive membership property of a tripolar intuitionistic fuzzy set.

If uP(x)=0, uN(x)#0 and pT(x)=0 then y P(x)=0, y N(x)=0, ¥ T(x)=0 it is the situation that X
regarded as, having only the negative membership property of a tripolar intuitionistic fuzzy set.

If uP(x)=0, uN(x)=0 and u'(x)#0 then y P(x)£0, ¥ N(x)=0, ¥T(x)=0 it is the situation that X
regarded as, having only the positive or negative membership property of a tripolar intuitionistic
fuzzy set.

If uP(x)=0, uN(x)=0 and uT(x)=0 then y P(x)=0, y N(x)=0, y T(x)#0 it is the situation that X
regarded as, having only the positive or negative non-membership property of a tripolar
intuitionistic fuzzy set.

If uP(x)=0, uN(x)=0 and uT(x)=0 then y P(x)=0, y N(x)#0, ¥ T(x)=0 it is the situation that X
regarded as, having only the negative non-membership property of a tripolar intuitionistic fuzzy
set.

If uP(x)=0, pN(x)=0 and uT(x)=0 then y P(x)#0, ¥ N(x)=0, ¥ T(x)=0 it is the situation that X
regarded as, having only the positive non-membership property of a tripolar intuitionistic fuzzy
set. It is possible for an element X to be such that pP(x)#0, uN(x)#0 and u'(x)#0 then y P (x) #0,
¥ N(x)#0, ¥ (x)#0 when the membership and non-membership function of the property overlaps
with its counter properties over some portion of X.

For the sake of simplicity, we shall use the symbol B = (u°(x), uN(x), u™(X), ¥ * (X) ¥ N(x), ¥ (X))
for the tripolar intuitionistic fuzzy set,

B = { (x, 1"(x), KMOO).LT(0),y "),y N(x), ¥ T(x)/xeX}
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where pT(x)= P°(x)+"(x), and yT(x)=y  (x) + ¥ "(x).

Definition 3.1:

Let X be a non-empty set. Then we call a mapping
(WA KN, WA, ¥ AL ¥ Nas ¥TA): XXX—[0,1] x [-1,0] % [-1,1] x [0,1] x [-1,0] x [-1,1] a
tripolar intuitionistic fuzzy relation on X such that p°a(x,y)e[0,1], tNa(x,y)e[-1,0],
WTAGY)E[-1,1] , ¥ Pa(x,y)e[0,1], ¥ Na(x,y)e[-1,0], and y Ta(x,y)e[-1,1]

Definition 3.2:
Let A= (U"A(X), KNAX), HTARX), YPARX), YNAX), ¥TAKX))
And B= (UPs(x), WNe(x), UTs(X), ¥ PB(X), ¥ Na(X), ¥ T8(X)) be tripolar intuitionistic fuzzy set on x.
If A= (UPA(X), WNa (X), LTA(X), ¥ Pa (X), ¥ Na (X), ¥ TA(X)) is a tripolar intuitionistic fuzzy relation
on B= (Ws(x), W"s(X) , W'8(X), ¥ "B(X), ¥ "B(X), ¥ '8(X))-
If WEa(xy) < BO)ARB(Y),
HYa(xy) = BB VHa(Y),
W A(X,y) = minmax(is(x),1"s(y)) and
¥ "a(,y) = ¥ "e(x)vy Pe(y)
¥ Na(x,y) < ¥ Ma(x)Ay Me(y)and
Y a(x,y) = maxmin (y "s(x) ¥ "s(y)) for all x,yeX.
A tripolar intuitionistic fuzzy relation A on X is called symmetric if
Hoa(XY) = H7A(Y.X)
K a(XY) = K a(Y.X)
Ha(x,y) = KTa(Y,X)
¥ "a(y) =¥ Pa(y.x)
¥ Na(x.y) =¥ May.x)
YTa(xy) =y a(y,x) for all x,yeX.

Definition 3.3:
For any two tripolar intuitionistic fuzzy sets,

A = (UPA(X), KNAX), LTA(X), Y AX), YNAKX), ¥ TA(X)) and

B = (Ws(X), WVe(X), WB(X), ¥7B(X), ¥"&(X), ¥ "B(X))

(ANB)(x) = (W*A()AL"B(X), UNA(X)Vs(x), minmax(u'a(X),1 s(X))
(AUB)(X) = (LPAM)VI"B(X), UNA)AUMB(X), maxmin(u'a(x),1 (X))
(ANB)(X) = (¥ "a() vy Pe(X), ¥ Na(X)Ay Na(x), maxmin (yTs(x) y "8(X))
(AUB)(X) = (¥ "a()AY PB(X), ¥ Na(X)vy Ne(x), minmax (¥ Ts(x) ¥ "s(X))

Definition 3.4:

A tripolar intuitionistic fuzzy graph of a graph G" (V,E) is pair G(A,B)
where A= (UPa, WA, WA, ¥ A, ¥ Na, ¥TA) is a tripolar intuitionistic fuzzy set in V and
(WP, WNs , W8, ¥ 8. ¥ VB, ¥") is a tripolar intuitionistic fuzzy set in VxV such that,
KB(X,y) < WP AG)AH"A(Y),
WVa(x,y) > WNA)VHNA(Y),
1s(x,y) = minmax(p'a(x),u"a(y)) and
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¥ "8(xy) 2 ¥ "a0) vy Pa(y)

¥ Ne(xy) < ¥ “a(x)Ay Na(y)and

yTe(x,y) = maxmin (y"a(x) yTa(y)) for all x,yeVxV
UPs(x,y) = uNa(x,y) = WTs(X,y) = O for all x,yeVxV-E
¥ Pe(x,y) =¥ Ne(x,y) = y"s(x,y) = 0 for all x,yeVxV-E

Example 3.5:

A tripolar intuitionistic fuzzy graph(TIFG) is of the form G = (V,E) said to be mini-max(TIFG)
(i) V ={ Vo Vi, vn}suchthat uP: V—[0,1] , uN1: V—[-1,0] and p"1: V—[-1,1] and
yP1:V—10,1] yM:V—[-1,0]and y"1:V— [-1, 1] denotes the degree of positive membership
negative membership and degree of positive non-membership, negative non-membership and
positive (or) negative membership and positive (or) negative non-membership of the element
respectively 0< pP1+yP1<1, -1< uN1+yN1<0 and -1< pT1+y 1< for every VieV(i=1, 2, 3,... n)
(i) EcVxV where pP2: VxV— [0, 1], uN2: VxV— [-1, 0] and p'2: VxV— [-1, 1] and
¥ P2 VxV—[0,1] yMN2: VxV— [-1, 0] and y"2: VxV— [-1, 1] are such that,
P2 (Vi, v ) < (01 (Vi)AR"1(V))
W2 (Vi v ) = (M (Vi) v (vy))
W2 (vi, vj) = minmax(u1(vi), 11(v)))
¥ P2 (Vi,v) < (FPr(vi) vy Pa(vi))
¥ M2 (vi,v) = (PMviarN(v))
¥ T2 (vi,vj) = maxmin(y "y(vi), y "1(v))
denotes the degree of positive membership negative membership and degree of positive non-
membership, negative non-membership and positive (or) negative membership and positive (or)
negative non-membership of the edge (vi,vj) €V respectively 0<pP2 (Vi vj)+ ¥ 2 (vi,vj)<1,
1< M (Vi vi)+ ¥ (Vi vi)=0, -1<uT2 (Vi vi)+y T2 (Vi v j)<I for every (vi,vj) €V

A Tripolar Intuitionistic Fuzzy Graph(ATIFG) H = (V', E') is said to be TIF subgraph of G(V, E)
if, (i) V'SV where p°1(vi') = pP1(vi), uN1(vi') = paNa(vi) and pTo(vit) = pta(vi),

YPivi') = yPu(vi), YN (Vi) = yNi(vi), yNa(vi) = yNi(vi) for all vi' eV', vi' = vi eV, i=1,2,3,.....n.

(i) uP2 (Vi vi) = 1P2 (Vi vi), WN2 (vi', vi) = uN2 (Vi vj), and T2 (i, vi') = U2 (vi, v ), then

¥ P2 (it vi) =y P2 (viovi), Y2 (Vi vi) = vNa (Vivi), and y o (Vi viY) = T2 (Viov))
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for all (vi', vj)eE', (vi',vj) = (Vi vj)eE i,j=123...n.

A Tripolar Intuitionistic Fuzzy Graph(ATIFG) G = (V, E) is said to be complete TIFG if,
P2 (vi, v ) = (PL(vi)AR"L(v))

HM2 (vi, v ) = (MM (vi) VI (vg)

W2 (vi, v j) = minmax(uy(vi), 1T1(vj))

¥ P2 (vi,vi) = (FPa(vi)vyPa(vy)

¥ M2 (vi,vi) = (PMvidari(vy))

¥ T2 (Vi, vi) = maxmin(y 1(vi), y T1(vj)) for every vi,vj eV

A Tripolar Intuitionistic Fuzzy Graph(ATIFG) G = (V, E) is said to be strong TIFG if,
P2 (Vi vj) = (WP (Vi) Ap"1(v))
W2 (Vi v i) = (MM (vi) v (v3)
W2 (vi, v j) = minmax(uy(vi), 1'1(vj))
¥ "2 (vi,vi) = (rPa(vi) vy a(vi)
¥ M2 (vi,vi) = (PMvidayi(v))
¥ T2 (Vi,vj) = maxmin(y T1(vi), y"1(v;)) for every vi,vj €E

The complement of a TLFG, G = (V, E) is a TIF G= (V, E) where
() V=V

(i) fiPa(vi) = pPa(vi)
mMa(vi) = pMy(vi)
m(vi) = pTa(vi)
¥ "1(vi) = yPa(vi)
7huvi) = yMi(vi)
7 "1(vi) = yTa(vi)

(i) {1 P2(vi, vi) = (P2 (Vi) ARPL(V))) - WP2(Vi, Vi)
i2(vi, vi) = (N (vi) VML) - Ma(vi, vi)
2(vi, vj) = minmax(u"1(vi), 1T1(vi)) - W2(Vi, Vi)
7 P2(vi vi) = (rPavi)vyPi(vi)) - vPa(vi, vi)
7 M2(vi,vi) = (PN viAYNa(vi) - ¥a(vi, vy)
7 12(Vi, vj) = maxmin(y T1(vi), ¥ "1(vj)) - y "2(vi, vj) for every vi,vj eV

A TIFG, G=(V,E) is said to be regular TIFG if all the vertices have the same closed neighborhood degree.
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The density of a complete fuzzy graph G(o,u) is D(G) = 2

Z w(u, v)

u,veE

Z o(uw)Ao(v)

u,veV

Consider the two TIFG’s G1 = (V1 E1) and G2 = (V2, E2). An isomorphism between two TIFG’s
G1 and Gz, denoted by G1 = G is a bijective map h:V1-V2 which satisfies the following

WP1(vi) = WPa(h(vi)), uMa(vi) = pNe(h(vi)), pa(vi) = pla(h(vi)), and yP1(vi) = yPa(h(vi),

YMa(vi) = ¥ a(h(vi)), ¥ "1(vi) = v Ta(h(vi)), and

W72(vi, vi) = pP2(h(vi), h(v)))

WN2(vi, vi) = pa(h(vi), h(vy))

M2(vi, vi) = uT2(h(vi), h(vj))

¥72(vi, vi) = ¥Pa(h(vi), h(v)))

YNa(vi, vi) = ¥Na(h(vi), h(v}))

¥T2(Vi, Vi) = ¥ T2(h(vi), h(v})) for every (vi,vj) eV

4. BALANCED TRIPOLAR INTUITIONISTIC FUZZY GRAPH

Definition 4.1:
The density of a balanced intuitionistic fuzzy graph (BIFG) G= (V,E) is
D(G) = (DU"(G), DKY(G) , DU'(G), Dy *(G), Dy M(G), Dy'(G)) where D?(G) is defined by,

DUWP(G) =2 | Duvev (MP2(u,v)) for every u,v eV
> uve (M1 (U)APPL(V))

DUN(G) is defined by,

DUNG) = 2 | Yuvev (WN2(uU,V)) for every u,v eV
2 uvee (UM (U)vHTy(V))

DU'(G) is defined by,

DU'(G) = 2 > uvev (UT2(u,v)) for every u,v eV
> uve Minmax(u'y(u), uhi(v))

DyP(G) is defined by,
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DY’G)= 2 | Duve (¥2(u,v)) for every u,v eV
> uve (FFa(u)vyFi(v))

DyN(G) is defined by,

DYNG) = 2 | Duve (¥N2(u,v)) for every u,v eV
> uve (YM(UAYN(V))

Dy"(G) is defined by,

Dy"(G)=2 | Duvev (¥ 2(u,v)) for every u,v eV
Y uvee maxmin(yTy(u),y"1(v))

Definition 4.2:

A TIFG G = (V,E) is balanced if D(H) < D(G) that is DuP(H) < Du"(G),
DU"(H) < Du™(G), DH'(H) < Dp'(G), Dy"(H) < Dy*(G), DyN(H) < Dy™(G), Dy'(H) < Dy'(G)
For all sub graphs of G.

Example 4.3:
Consider a BTIFG (Balanced Tripolar Intuitionistic Fuzzy Graph) G = (V,E) such
that, V = {vi, vz, v3, v4, vs} E = { (v1,v2), (V1,V5), (V2,V3), (V3,Va), (Va,V5), (V5,V2)}

<v. (0.3, -0.6, -0.3, 0.8, -0.2, 0.6] >
-

[0.24, -D.225, -0.225, 0.5, -0.5, 0-45)

[0.225, -0.16, -0.45, 0.5, -0.45, 0.5)

Ws (0.8, -0.2, 0.5, 0.3, -0.5, -
0.3)

W2(0.6, -0.3, 0.3, 0.2, -0.8, -
0.8]

b {0.45, -0.16, 0.45, 0.24, -0.6, -D.225)

[0.16, -0.16, -0.45, 0.375, -0.45, 0.325)

[0.4,-0.225, 0.15, 0.225, -0.6, -0.45)

wz(0.5, -0.3, 0.2, 0.3, -0.5, -
Wal0.2, -0.8, -0.6, 0.5, -0.3, 0.2}
0.3) [0.16, -D.225, -0.45, 0.375, -0.4, 0.225}

Density of subgraphs,
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Hy = (v, v2) = D(H1)) ={1.6,15,15,15,15,15}

Hz = (vi, v3) = D(H2) ={0,0,0,0,0,0}

Hs = (v1, va) > D(Hs3) = {0,0,0,0,0,0}

Hs = (v1, vs) = D(Hs) ={1.6,15,15,15,15,15}

Hs = (v2, v3) = D(Hs) ={1.6,1.5,15,15,15,15}

He = (v2, va) > D(Hes) = {0,0,0,0,0,0 }

H7 = (v2, vs) = D(H7) ={1.6,15,15,15,15,15}

Hg = (v3, v4) = D(Hg) ={ 1.6, 1.5, 1.5, 1.5,1.5,15}

Ho = (v3, vs) = D(Hy) ={0,0,0,0,0,0}

Hio = (Va,v5) = D(Hw0) ={1.6,1.5,15,15,15,15}

D(G) = (DUP(G), DUNG) , DU'(G), Dy °(G), Dy N(G), Dy'(G)) ={ 1.6,1.5,15,15,15,15}
Let Hy = (v1,v2), H2 = (v1,v3),...... H1o = (Va4,vs) be non-empty sub graphs of G.

Density (DuP(H), DUN(H) , DU'(H), Dy P(H), Dy N(H), Dy "(H)) is D(H1) ={ 1.6, 1.5, 1.5, 1.5,

15,15} D(H2)={0,0,0,0,0,0},........... D(Hw)={16,15,15,15,15,15}.

So, D(H) < D(G) for all subgraphs H of G. Hence G is Balanced Tripolar Intuitionistic Fuzzy

Graph.

Definition 4.4:

ATIFG G = (V, E) is strictly balanced if for every u,v €V, D(H) = D(G) such
that, V = {v1, V2, V3, Vs, V5}
E = { (v1,v2), (V1,3), (V1,Va), (V1,Vs), (V2,V3), (V2,Va), (V2,Vs), (V3,Va), (V3,Vs), (Va,Vs)}

45, 40,16, 045, 0.24, 0.6, 0.2

D(G) = (DUP(G), DUN(G) , DU'(G), Dy P(G), Dy N(G), Dy'(G)) = {1.6,1.5,1.5,1.6,1.5, 1.5}
Let Hi = (v1,v2), H2 = (v1,v3),...... H1o0 = (Va,vs5) be non-empty sub graphs of G.

Density (Dp"(H), DpN(H) , Du'(H), Dy P(H), Dy N(H), Dy'(H)) is

Hi = (v1, v2) = D(H1) = {1.6, 1.5, 15,16, 1.5, 1.5}

Hz = (v1, v3) = D(H2) = {1.6, 1.5, 1.5, 1.6, 1.5, 1.5 }

Hs = (v, Va) = D(H3) = {1.6, 1.5, 1.5, 1.6, 1.5, 1.5 }

Ha = (v1, vs) = D(Hs) = {1.6, 1.5, 1.5, 1.6, 1.5, 1.5 }

Hs = (2, v3) = D(Hs) = {1.6, 1.5, 1.5, 1.6, 1.5, 1.5 }

He = (V2, v4) = D(He) = {1.6, 1.5, 1.5, 1.6, 1.5, 1.5 }

H7 = (v2, vs) = D(H7) = {1.6, 1.5, 1.5, 1.6, 1.5, 1.5 }

Hs = (v3, Va) = D(Hs) ={1.6, 1.5, 1.5, 1.6, 1.5, 1.5 }

He = (v3, vs) = D(Ho) = {1.6, 1.5, 1.5, 1.6, 1.5, 1.5 }

JETIR1808175 ‘ Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 173


http://www.jetir.org/

© 2018 JETIR August 2018, Volume 5, Issue 8 www.jetir.org (ISSN-2349-5162)

Hio = (vs4, v5) = D(Hw0) ={1.6,1.5,15,1.6,1.5,15}
Hence D(G) = D(H) for all non-empty subgraphs H of G. Hence G is strictly balanced BTIFG.

Theorem 4.5:
Every complete tripolar intuitionistic fuzzy graph is balanced.

Proof:

Let G = (V, E) be a complete TIFG, then by the definition of complete TIFG, we have
H72(u,v) = (1 (WARPL(Y)), BV2(u,v) = (M (u)vpMa(v)), KT2(u,v) = minmax(uTa(u), p™y(v)) and
y72(uv) = (FPa(u)vyPa(v)), ¥Na(u,v) = (Na(u)AYNL(v)), v T2(u,v) = maxmin(y T(u),y T1(v)) for
every u,v eV.
Therefore

Duver (H2(UV)) = 2 uvee (ML (U)AK (V)
Daver (U2(UV)) = X uvee (MMa(U)VHMy(V))

2uver (HT2(UV) = 3 uvee minmax(u'y(u), Whi(v))
Then,

Yuver (P2(UV)) = D uve (FPa(U)vyti(v))
Yuve (PN2(UV)) = Y uve (FM(U)AYNi(V))
Yuvey (¥12(UV)) = Y uve maxmin(yy(u),y (V)

Now

0O)= (2 Tuwor (FAUY) 2 Fwor ((0) 2 Ty (WTa0) R
2uve(PI(WARL(V)) Duvee (MM (U)ARNL(V)) Dou,vee minmax(pT1(u),1"1(v))

2 2uver (P2(uV)) 2 Duver (PMA(UV)) 2 Duver (¥T2(U,V))
Kzu,VeE(Vpl(U)Vl/Pl(V)) 2uveer 1 (WvyN(V))  Duvee maxmin(y T1(u),y (V) )

D(G)=(2,2,2,2,2,2). Let Hbe a non-empty subgraph of G then, D(H) = ( 2, 2, 2, 2, 2, 2 ) for every HCG.
Thus G is balanced.

Note 4.6: The converse part of the above theorem is need not be true. Every Balanced Tripolar
Intuitionistic Fuzzy Graph need not be complete.
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10.18, -0.18, -0.45, 0.373, -0.45, l’lv.'-‘?,} ' 0.4, -0.225,0.15,0.225, -0.0, -0.45)

| —
3.8, 0.6, 0.6, 0.3, 03) & + V, (0.5, -0.3, 0.2, 03, -0.5, -0.2)
(016, 0225, < D.22%

D(G) = (DUP(G), DUN(G) , DU'(G), Dy P(G), Dy N(G), Dy'(G)) = {1.6,1.5,1.5,1.6,1.5, 1.5}
Where,

DuP(G) = 1.6, DUN(G) = 1.5, DU'(G) = 1.5, Dy P(G) = 1.6, Dy™N(G) =1.5, Dy"(G) = 1.5.

This D(G) ={1.6,15,1.5,16,15,15}

Hi = (vi, v2) =D(H1) ={1.6,1.5,15,16,15,15}

Hz = (v1, v3) > D(H2) = {0,0,0,0,0,0}

Hz = (v1, v4) = D(H3) ={0,0,0,0,0,0 }

Hs = (v1, vs) = D(H4) ={1.6, 1.5,1.5,1.6,15,15}

Hs = (v2, v3) = D(Hs) = {1.6, 1.5, 1.5, 1.6, 1.5, 1.5 }

He = (v2, v4) = D(He) = {0, 0,0,0,0,0}

H7 = (v2, vs) = D(H7) = {0,0,0,0,0,0 }

Hs = (v, Va) = D(Hs) ={1.6,1.5,1.5,1.6,1.5,1.5}

Ho = (v3, vs) = D(Hy) = {0, 0,0,0,0,0 }

Hio = (v4, vs) = D(H10) = {1.6, 1.5,1.5,1.6,15,15}

Hence D(G) = D(H) for all non-empty subgraphs H of G. Hence D(H) < D(G) for all subgraphs
H of G. So G is Balanced Intuitionistic Tripolar Fuzzy Graphs. From the above graph it is easy to

see that Zu,v eV (IJPZ(U,V)) * Z uv ek (le(u)/\upl(v))
Dovev (UY2(UV)) # 2 uvee (MM (U)VHM(V))
2uvev (H2(UV)) # 2 uye minmax(py(u), uhy(v))

Then,
2uver (¥F2(UV)) # X uvee (P 1(U)vyta(v))
2uver (YM2(UV) # X uve (Pi(U)AYN(V))

Duver (¥2(U,Vv)) # D uvee maxmin(yT1(u),yT1(v)). Hence G is balanced but not
complete.
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5. CONCLUSION

In this paper we have introduced a balanced intuitionistic tripolar fuzzy graph.
We have derived the condition for intuitionistic tripolar fuzzy graph. Justified our definitions and
results through illustrating few examples
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