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1. Introduction

Fuzzy graph theory has many applications in operations research, computer sciences, system analysis etc. in which it deals
with the uncertainty. Many crisp graph concepts have been extended to fuzzy graph theory. Fuzzy relation was introduced
by Zadeh in his definitive work fuzzy sets in 1965, which has wide spread application [15]. Azriel Rosenfeld introduced
fuzzy graph theory in 1975 and also he discussed various graph theoretical concepts [16]. Yeh and Bang have contributed
various concepts in connectedness in fuzzy graphs [17]. Operations on fuzzy graph were first studied by Mordeson and
Peng [12]. Sunitha and Vijayakumar developed the concept of complement of a fuzzy graph and also discussed about the
operation union, join, cartesian product and composition on two fuzzy graphs [14]. The concept of intuitionistic fuzzy sets
was introduced by Atanassov as a generalization of fuzzy sets [18]. M.G. Karunambigai, M. Akram, S. Sivasankar and K.
Palanivel have discussed on Balanced Intuitionistic Fuzzy Graphs [10]. M. Akram and B. Davvaz have discussed on strong
intuitionistic fuzzy graph [8]. The triple layered fuzzy graph was introduced by T. Pathinathan and J. Jesintha Roseline
in 2014 [1]. They developed the concept of intuitionistic triple layered fuzzy graph in the year 2015, and discussed about
the Cartesian product of intuitionistic double layered fuzzy graph and its vertex degree [6]. They developed structural core
graph of TLFG in the same year [3]. In this paper we introduced balanced intuitionistic triple layered fuzzy graph based
on intuitionistic triple layered fuzzy graph by modifying its conditions. Also we have justified our approach by investigating

the properties related to BITLFG.

2. Preliminaries

Definition 2.1. An intuitionistic fuzzy graph (IFG) is of the form
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(i). G:{V,E) where V = {v1,va,...,vn} such that u1 : VxV —[0,1] and y1 : V — [0, 1] denote the degree of membership

and non membership of the element v; € V' respectively and
0 < pa(vi) +(v;) <1 (1)

for everyv; €V, (i=1,2,..,n),

(i1). E CV xV where uz : v — [0,1] and 72 : v — [0,1], are such that

p2(vi,vi) < p(vi) A pa(vy) )

Y2(vi,v5) < (i) V71 (v;) 3)
and 0 < p2(vsi,v5) + v2(vi,v5) < 1 for every (vi,v;) € E, (i, =1,2,..,n).
Note 2.2.

(i). The triple (vi, p1s,v1:) denotes the degree of membership and non-membership of the vertex vi. The triple (esj, p2i5, Vaij
denotes the degree of membership and non-membership of the edge e;; = (vi,v;) on'V | di.e. p1i = pi(vi), y1i = v1(vi)
and pizi; = pr2(vi,v5), V2i; = Y2(vi, v5).

(ii). When p2i; = 0 = 725, for some i and j, then there is no edge between v; and v;.

Definition 2.3. An intuitionistic fuzzy graph, G = (V,E) is said to be a complete intuitionistic fuzzy graph if pai; =

min(pai, p1j) and y2:; = max(y1i,v15) for every vi,v; € V.

Definition 2.4. The density of a fuzzy graph G : (p1, u2) is

> p2(u,v)

w,veE

> pa(u) A pe(u)

w,veEE

D(G) =2

Definition 2.5. An intuitionistic fuzzy graph G : {(vi, p1,71), (€, 2, v2)) ts balanced if D,(H) < D,(G) and Dy(H) <

D (G) for all fuzzy non-empty subgraphs H of G.

Definition 2.6. A complete intuitionistic fuzzy graph G : {(vi, p1,71), (€sj, p2,7y2)) s balanced if D,(H) = D,(G) and

D (H) = D~(G) for all fuzzy non-empty subgraphs H of G.
Example 2.7. Consider an intuitionistic triple layered fuzzy graph G :< (v, p1,71), (€ij, 2, ¥2) >.

u,(0.03,0.9)

(0.006, 0.75) (0.006, 0.75)

u(0.06,0.7)

u5(0.03,0.6)
(0.006, 0.5)

Figure 1. Complete balanced intuitionistic fuzzy graph

The density of the given graph is D, (G) = 0.4 and D,(G) = 1.7 let consider the subgraph H1 = (u1,u2), H2 = (u1,uz2), Hs =
(u1,u2), now D, (Hy) = 0.4, D(Hy) = 1.7. Since D,(H) = D,(G) and D~(H) = D (G) the given intuitionistic fuzzy graph
is complete.
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Definition 2.8. Let G : ((vi, 1,71), (€55, pi2,72)) be an intuitionistic fuzzy graph with the underlying crisp graph G* :
(o*,u*). The pair ITL(G) : {(vi,urr1,yrL1), (€ij, wrre, yrr2)) is called the intuitionistic fuzzy graph and is defined as

follows. The node set of ITL(G) be {urri,yrr1). The fuzzy subset (urri(u),yrri(u)) is defined as

(pa (), 71 (u)) if u € o,

(prra(u),yrea(w)) = § where 0 < (urri 4+ yrr1) < 1

(p2(w), 72 (wv)) if uv € pra

The fuzzy relation (urr2 + yrre) on o™ Up™ Uu™* is defined as

(p2(u,v),v2(u, v))

if uv € px

(a(ei) A pa(e;), y2(ei) Aya(es))

if the edge e;

{(prr2(w) +yrr2(uv)) = { and have a node incommon between them.
(pa () A pa(ed), va(ui) Avya(er))

if u; € 0™ and e; € p* each e;is incident

with single u; either clockwise or anticlockwise

0 otherwise

3. Balanced Intuitionistic Triple Layered Fuzzy Graphs

Let G : ((vi, p1,71), (€5, 2,7v2)) be an intuitionistic fuzzy graph with the underlying crisp graph G* : (¢*,u"). The
pair BITL(G):((vs, pBrre1, vBrre ), (€ij, uBrrnz, yBirrz)) is called the balanced intuitionistic fuzzy graph and is defined as

follows. The node set of BITL(G) be (uprr1,v8rL1). The fuzzy subset (muprri,vyerri1) is defined as

(1 (w), 71 (u)) ifueo*

(pBrrei(u),vBrrei(w)) = § where 0 < (urr1 + yro1) < 1
(p2(uv), y2(uv)) if ww € p*
Case (i):
(1). (uBrrre(wv),yerro(uwv)) = (p2(u,v), v2(u,v)) if wv € o*.

(2). (pBrrr2(uv), yerro(uv)) = (u2(ei) A pa(es), v2(ei) Ay2(e;)) if the edge e; and e; have a node in common between

them.

(3). (uBrrrz(wv),yerrr(uv)) = (ui(ei) A p2(e;), vi(e) Aya(e;)) if us € o* and e; € u* each e; is incident with single u;

either clockwise or anticlockwise.
(4). pBrrr2 = 0 otherwise.

Case (ii):
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(4).

- (usrrr2(w), yerro(w)) < (p2(u,v),v2(u,v)) if wv € o™

Apsrrre(w), yerrn(uv)) = (u2(e;) A uz(e;), v2(ei) Avyz2(e;)) if the edge e; and e; have a node in common between

them.

Apusrrrz(wv), yerrr(uv)) < {ui(e:) A p2(e;), vi(e) Aya(e;)) if u; € o™ and e; € u* each e; is incident with single u;

either clockwise or anticlockwise.

puprrr2 = 0 otherwise.

Case (iii):

(1)
(2).

(3).

(4).

(nBrrr2(uwv), verre(uv)) < (pa2(u,v), y2(u,v)) if uv € o™,

(uBrrr2(uv), yBrro(wv)) < (p2(ei) A pz(e;), v2(ei) Av2(e;)) if the edge e; and e; have a node in common between

them.

(wBrrr2(uv), vyBrro(uv)) = (ui(e) A pz(e;), y1(e:) Av2(ej)) if u; € o™ and e; € pu* each e; is incident with single wu;

either clockwise or anticlockwise.

puBrrr2 = 0 otherwise.

Case (iv):

(1).
(2).

4.

(wBrrr2(uwv), vBrro(uww)) < (p2(u,v),y2(u,v)) if uv € 0.

(pBrrra(uv), yrro(uwv)) < (u2(ei) A pa(e;), v2(ei) Ay2(e;)) if the edge e; and e; have a node in common between

them.

Apsrrre(w), yerrn (uv)) < (ui(es) A pa(e;), vi(e:) Avya(e;)) if u; € o™ and e; € p* each e; is incident with single u;

either clockwise or anticlockwise.

. uBrrr2 = 0 otherwise.

Theoretical Concept on BTLFG

Theorem 4.1. FEvery complete balanced intuitionistic triple layered fuzzy graph is balanced.

Proof. Let BITL(G) : {(vi,uBrTr1,¥BITL1)s (€if, WBITL2, YBITL2)) be a balanced intuitionistic complete triple layered

fuzzy graph, then by the definition we have,

(1)
(2).
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> w(ww)
Now D,(G) = 2 M], where > p(u,v) = > o(u) VvV o(v). We have, D,(G) = 2 and now D,(G) =
u,veEV u,veV u,veEV
> w(ww)
u,veEV

2 | =<~ mverey |» Where > w(u,v) = > o(u) Ao(v). We have, D(G) = 2 = Density of all the subgraphs of a

w,veV u,veV u,veV

complete intuionistic triple layered fuzzy graph equals 2. D (H) = 2,D,(H,) = 2,= D,(H) = D,(G) and D, (H) = D+(G).

Hence the graph BITL(G): {(vi, uBrrri,vBire1), (€ij, bBIrLe, yBrrrz)) is complete. O

Theorem 4.2. Let BITL(G): {(vi,puBrrri,yBire1), (e, bBrrre, yerrre)) be a balanced intuitionistic triple lay-
ered fuzzy graph, if (pprrrz(w),verrr2(w)) = (ua2(ei) A p2(e;), v2(€i) Ayz2(e;)) and (pprrrz(uwv), verrrz(w)) <

(a2 (ui) A pa(es), v2((ui) A ~vy2(e;)) the given graph is not balanced.

Proof. Let BITL(G) : {(vi,uBrre1,¥BIr7e1), (€ij, bBrrre, Yerri2)) be a balanced intuitionistic complete triple layered

fuzzy graph, then by the definition we have,
(1). (pBrre2(w), yrro(w)) = (p2(u,v),v2(u, v)) if wo € o™

(2). (uBrrrz(wv),yerrr(uv)) = {u2(ei) A p2(ej), y2(ei) Avy2(e;)) if the edge e; and e; have a node in common between

them.

(3). (uBrrre(wv),yerro(uv)) < (pi(u:) A p2(e;), y1(us) Av2(e;)) if u; € o and e; € p* each e; is incident with single u;

either clockwise or anticlockwise.

(4). perrL2 = 0 otherwise.

> w(u,v) > p(uw)
Now D, (G) =2 %’)EZ(W} and D,(G) =2 % . The density of the graph will be D,,(G) < 2 and D,(G)<
u,veEV u,veEV

2. Since (uprrr2(uwv),yBrrrz(uww)) = (u2(es) A pa(ej), v2(ei) A y2(e;)) the density of this subgraph that is equivalent to the
case defined above will be equal to 2. D, (Hn) = 2, D, (Hn) = 2, because

S uw )= 3 o) Aa()

u,veV u,veV
= D, (H)>D,(G) and D, (H)>D,(G). Hence Case (ii) is not balanced. O

Example 4.3. Consider a triple layered fuzzy graph G:(ui,p2) such that pup = {U17U2,’u,3761,62,63,64,65766}; Yo =

{(u1,u2), (u1,us), (u2,us), (w1, e1), (u2, e2), (us, €3), (€1, e2), (e1, e3), (e1, ea), (€2, €3), (e2, e5), (€3, €s) (e, €5), (e, e6)(es, €6) }

u+(0.6.0.5) 1:(0.6,0.5)

(0.16,0.3) (0.2,03)

us(0.4,0.5) e5(0.2,0.3)

u,(05,0.3) (0.04,0.3)

u3(0.4,0.5)
(0.16,03)

Figure 2. wunbalanced intuitionistic triple layered fuzzy graph

The density of given triple layered fuzzy graph is D,(G) = 1.3. and Dvy(G) = 1.6. Let Hi = {u1,u2}, Ho = {u1,us},
H3 = {uQ,U3}, H4 = {61,62}, H5 = {61,63}, H6 = {61764}, H7 = {62,63}, Hg = {62,65}, Hg = {63,66}, H10 = {64,65},
Hyy = {ea,es}, Hi2 = {es,es} be a non empty subgraphs of D, (G). The densities of the subgraphs are D,(H:) = 0.8,



Balanced Intuitionistic Triple Layered Fuzzy Graph

D,(H2) = 0.8, D,(H3) = 0.8, D,(Hs) = 2, Du(Hs) = 2, D,(H¢) = 2, D,(H7) = 2, D,(Hg) = 2, D,(Hg) = 2,
D, (Hyw) =2, D,(H11) =2, D,(Hi2) = 2. Shows that the density of subgraphs, Hio, H11, Hi2 are greater than the density
of the graph G, i.e. D,(H) > D,(G). Similarly Let Hi = {ui,u2}, Hy = {u1,usz}, Hz = {us,us}, Hy = {e1,ea},
Hs = {e1,e3}, Hs = {e1,ea}, Hr = {e2,e3}, Hs = {ea,e5}, Ho = {es,es}, Hio = {ea,es5}, Hi1 = {ea,ec}, Hiz = {es,e6}
be a non empty subgraphs of D, (G). The densities of the subgraphs are D,(H,) = 1.6, Dy(H2) = 1.6, D,(H3z) = 1.6,
D,(Hs) = 2, Dy(Hs) = 2, D,(Hs) = 2, D,(H7) = 1.2, D,(Hs) = 2, D,(Hy) = 2, Dy(Hw) = 2, Dy(Hn1) = 2,
D, (Hi2) = 2. Shows that the density of subgraphs, Ha, Hs, He, H7, Hs, Ho, H10, H11, H12 are greater than the density of the

graph G, i.e., Dy(H) > D~(G). Hence the graph is not balanced.

Theorem 4.4. Let BITL(G): {(vi,puBrrii,vBrrel), (€ij, uBrrLe, yBirr2)) be a balanced intuitionistic triple lay-
ered fuzzy graph, if (uprrrz2(wv),verrrz(uv)) = (uz(ei) Apz(ej),v2(ei) Ayz(e;)) and (pprrrz(uwv),verrr2(uv)) <

(p2(ui) A pa(es), y2((ui) A v2(e;)) the the given graph is not balanced.

Proof. Let BITL(G) : {(vi,uBrre1,vBI7TL1), (€if, #BITL2, YBITL2)) De a balanced intuitionistic complete triple layered

fuzzy graph, then by the definition of balanced intuitionistic triple layered fuzzy graph

(D). (psrrr2(w), verr(uww)) < (p2(u,v),v2(u,v)) if uv € 0.

(2). (uBrrr2(uwv),vrrL(uv)) < (u2(ei) A pa(e;), v2(ei) Aya(e;)) if the edge e; and e; have a node in common between

them.

(3). (uBrrrz(wv),yerrr(uv)) < (ui(ui) A p2(e;), y1(us) Av2(e;)) if u; € o and e; € p* each e; is incident with single u;

either clockwise or anticlockwise.

(4). pBrrr2 = 0 otherwise.

> p(ww) > mw(u,v)
Now D,(G) = 2 “Z;VEZ(W} and Dy(G) = 2 % . The density of the given graph D(G) will
be less than 2, since ie. (uprrre(wv),ysrrre(uww)) < (ua(e:) Apa(e;),v2(e:) Av2(es)), (uBrrre(uv),vsrrLa(uwv)) <
> pa(u,v) > pa(u,v)
{1 (ui) A pz(es), v (ui) V y2(e;)). Du(G) = 2 [W] < 2 and D,(G) = 2 {W} < 2 all the sub-
graphs defined in the above condition will be less than 2 which makes the graph to be balanced i.e., D,(H) < D,(G) and
D, (H) < Dy(G). Hence the graph is balanced. O
w509 (0:009075)

&,(0.06,0.75)

0.009,0.625)

u,(0.6,0.9) ,(0.06,0.75)

(0.09,0.75) $,009,0.625)

(0.009,0.625)

(0.09,0.75) (0.06, 0.75)

(0.06,0.75) pes(0.06,0.75)

us(0.7,0.9)
0.009,0.75)
u(0.4,0.6
us(0.709) * v uf ) &:(0.06,0.75) {0.009,0.625]
(0.06, 0.75)

Figure 3. Balanced Intuitionistic Triple Layered Fuzzy Graph with density . D(G) = 0.3 and Dv(G) = 1.7



A. Arokiamary and P. Anbarasi

> wl(u,v)
Example 4.5. The density of the given graph is calculated using the formulae. Now D,(G) = 2 “Z”EZ(HW(U)] and
w,veEV
> w(u,v)
D,(G) =2 % ; Du(G) = 0.3 and Dy(G) = 1.7. The density of the given graph is calculated using the same
u,veEV

formulae and the values are listed in the following table (Table no.1), where we get D,(H) = Du(G) and D (H) = D,(G).
Hence the given intuitionistic triple layered fuzzy graph is balanced which satisfies the condition (uprrr2(uv), yerrrz(uv)) =
(n2(ei) A p2(ej),v2(e:) Ayz(ej)) and (uBrrr2(uv), yerroz(ww)) < (u2(ui) A pz(ei),v2((ui) Avz2(ei)). Consider the sub
graphs Hi,Hs, We get D,(H1) = {u1,u2} = 0.3, and for Hs we get D, (Hg) = {ui,es} = 0. The same is true for
D+ (H1) = {u1,u2} = 1.7 for Hs we get D(Hs) = {u1,es} = 0. The density of the subgraphs are less than or equal to the
density of the graph G i.e., D,(H) = D,(G) and D, (H) = D+(G).

Table 1. The density of the subgraphs of D(G) are listed below

S.NO |Sub graph of G(Hn) DBITL(H)|S.NO|Sub graph of G(Hn) | DBITL(H
1. Hi = {ul,uz} 0.3 42. Hys = {66764,65} 0.3
2. Hy = {u1,us} 0.3 43. Hysz = {u,e1,ea} 0.3
3. Hz = {ui,e1} 0.3 44. Hyy = {u1,e1,e3} 0.3
4. Hy ={u1i,esa} 0 45. Hys = {uz,e2,e3} 0.3
5. Hs = {ui,es} 0 46. Hye = {uz,e2,e1} 0.3
6. Hg = {ul,ee} 0 47. Hy7 = {u3763,61} 0.3
7. H; = {u27 62} 0.3 48. Hyg = {ug, e3,2 } 0.3
8. Hg = {ug,e3} 0 49. Hyg = {es,e1,e5} 0.3
9. Hg = {ug,e4} 0 50. Hso = {e1,u1,es} 0.3
10 Hio = {u2,e5} 0 51. Hs1 = {e2,u2,e5} 0.3
11 Hip = {u2,e6} 0 52. Hso = {eq, e3,us} 0.3
12 His = {ul,eg} 0 53 Hss :{u1,u2,u3,€2} 0.3
13 His3 = {us,e1} 0 54. Hsy = {u2,u1,us,ea} [0.3
14 Hiy = {us,e2} 0 55. Hss = {u2,us,u1,er} |0.3
15 His = {u3,e3} 0.3 56. Hse = {u1,us,uz2,e2} (0.3
16. Hig = {us,eq} 0 57. Hs7 = {us,u1,u2,e2} [0.3
17. Hyi7 = {U3,e5} 0 58. Hsg = {u3,ug7u1,el} 0.3
18 Hig = {us,es} 0 59. Hsg = {e1,e2,e3,uz} [0.3
19 Hig = {e3,ea} 0 60. Hgo = {e3,e2,e1,ur} [0.3
20 Hoo = {es,e5} 0 61. Hg1 = {e1,e3,e2,u2} (0.3
21 Hap = {es,es} 0.3 62 Hgo = {e2,e1,e3,uz} (0.3
22. Hio = {e1,e3} 0.3 63 Hgz = {u1,e1,e2,u2} 0.3
23. Ho3 = {61762} 0.3 64 Hgyq = {uz,ez,el,ul} 0.3
24. Hoy = {e1,ea} 0.3 65 Hgs = {u2,e2,e3,uz} |0.3
25. Hos = {eq,e2} 0 66. Hege = {u2,e1,e2,e3} (0.3
26. Hos = {e4,e3} 0 67. Hegr = {ug,e1,e3,e2} (0.3
27. Ho7 = {ua,e6} 0 68. Hgs = {ua,e2,e1,e3} (0.3
28 Hog = {ug,el} 0 69. Hgg = {ug,eg,eg,el} 0.3
29 Hag = {u2,es3} 0 70 H7o = {us,e3,ea2,e1} [0.3
30 Hzp = {u2,eq} 0 71. H7y = {us,es,e1,e2} [0.3
31 H3p = {u2,e5} 0 72. H7o = {es3,e1,e2,u2} (0.3
32 Hso = {ua,e6} 0 73. H73 = {e1,u1,us, ez} [0.3
33. Hss = {63,66} 0 74. H7y = {e1,u1,u2782} 0.3
34. Hs3y = {u17u2,u3} 0.3 75. Hrs = {81,u1761,62} 0.3
35 Hzs = {ug,us,u1} 0.3 76. H7e = {e1,u1,u2,e2} [0.3
36. Hzg = {us,u1,uz} 0.3 77. H77 = {e1,e2,u2,e5} |0
37 Hs7 = {e1,e2,e3} 0.3 78. H7g = {e2,e3,u3,e3} |0
38 H3g = {62,63,61} 0.3 79. Hr7g :{62,u2,65,63} 0
39 Hsg = {e3,e1,e2} 0.3 80. Hgo = {e2,u2,e5,e1} |0
40. Hyo = {ea,es5,e6} 0.3 81. Hg1 = {eq,e5,e2,u2} |0.3
41. Hy = {es,eq,€4} 0.3 82. Hgo = {e2,u2,us, ez} [0.3
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S.NO|Sub graph of G(Hn) | DBITL(H) |S.NO|Sub graph of G(Hn) DBITL(H
83. Hgs = {ea,u2,u1,e1} |0.3 108. |Hios = {es,e2,u2,us} 0.3
84. Hgy = {e¢s,us,e3,e1} |0 109. |Hioo = {u1,u2,us,e6,e1} 0
85. Hgs = {66761,u1,e1} 0 110. |Hi1o :{ul,ug,ug,eg,e5} 0.3
86. Hge = {eq,us,e3,ea} |0 111. |Hi11 = {us,u2,e2,e1} 0.3
87. Hg7 = {es, us, u2,e2} |0 112. |Hii2 = {u1,e1,e2,e5,6e6} 0.3
88. Hgg = {e1,e2,e3,uz} |0 113. |Hi13 = {u1,e1,e6,€e2,uz} 0
89. Hgg = {e1,u1,u2,us} |0.3 114. |Hi14 = {u1,e1,e6,u3,u2} 0
90. Hgoi{el,ul,ug,ea} 0 115. |Hiis :{ug,ug,ea,eg,el} 0
91. Hg1 = {e1,e2,u2,u3} |[0.3 116. |Hii6 = {u2,us,e6,e1,u1} 0
92. Hgo = {e1,e2,u2,u1} |0.3 117. |Hi17 = {u2,u1,us,e6,e1} 0
93. Hgs = {e1,e3,u3,uz2} [0.3 118. |Hiis = {u2,e2,e3,e1,u1} 0.3
94. Hgy = {e1,e3,e2,u2} [0.3 119. |Hi19 = {us,es,e1,u1,uz} 0.3
95. Hgs = {e1,e3,u3,us¢}t |0 120. |Hi2o0 = {us,u1,u2,e2,e5} 0.3
96. Hgs = {e2,e3,e1,u1} |[0.3 121.  |Hi21 = {u3,u2,e2,e1,€a} 0.3
97. Hg7 = {e2,e3,u3,es} |0 122. |Hi22 = {e1,u1,u2,us3,e3} 0.3
98. Hgg = {e2,u2,e5,e1} |0 123. |Hi23 = {e1,e4,¢€6,€5,€2} 0.3
99. Hgg = {e2,u2,us,ec}t [0.3 124. |Hi24 = {e1,e3,€6,¢€4,€1,€2} 0.3
100. |Hioo = {e2,u2,e5,e6} |0.3 125. |Hizs = {e2,es5,¢€6,€3,u3} 0.3
101. |Hio1 = {e2,u2,us3,u1} |0.3 126. |Hi26 = {e1,e3,us,u2,u1} 0.3
102. Hip2 = {e3,eg,el,u1} 0.3 127. His7 = {86,63,U3,u2,u1} 0.3
103. |Hio3 = {e3,us,eq,e1} |0 128. |Hi28 = {es,e5,€4,€1,€2} 0.3
104. |Hioa = {es3,us,u2,e2} (0.3 129. |Hi29 = {u2,us,e3,e2,e1,u1,u2,e2,e5}[0.3
105. |Hios = {es3, e2,u2,u1} [0.3 130. |Hizo = {e1,e2,€3,¢6,€5,¢e4,€1,€2,e3} 0.3
106. Hiog :{63,62,ug,e1} 0 131. |His1 :{ul,ug,ug,ee,,eg,61764765,66} 0.3
107. Hio7 = {e3,el,u1,u:;} 0.3 132. Hiz2 = {63,62,61,64,65766,64761,111} 0.3
The density of the subgraphs of Dv(G) are listed below

S.NO |Sub graph of Gy(Hn) | DBITL~(H) |[S.NO|Sub graph of Gy(Hn) | DBITL~(H)

1. Hi = {ui,u2} 1.7 29. Hag = {ug,e3} 0

2. Hy = {ul,ug} 1.7 30. H3p = {u2764} 0

3. Hs = {u1,e1} 1.7 31. Hz1 = {u2,e5} 0

4. Hy ={u1,es} 0 32. Hzo = {u2,e6} 0

5. Hs = {u1,€e5} 0 33. Hzs = {es,es} 0

6. He = {u1,e6} 0 34. Hsy = {u1,u2,u3} 1.7

7. H; = {ug,ez} 1.7 35. Hss = {ug,ug,ul} 1.7

8. Hg = {u2,e3} 0 36. Hze = {us,u1,uz} 1.7

9. Hg = {uz,e4} 0 37. Hz7 = {e1,e2,e3} 1.7

10. Hio = {u2,es5} 0 38. Hzg = {ea,e3,e1} 1.7

11. Hip = {u2,e6} 0 39. Hsg = {es,e1,e2} 1.7

12. His = {ui,e2} 0 40. Hyo = {ea,e5,¢6} 1.7

13. Hi3 = {us,e1} 0 41. Hyi = {es,e6,€ea} 1.7

14. Hig = {us,e2} 0 42. Hyo = {eq,ea,e5} 1.7

15. His = {us,es} 1.7 43. Hys = {u1,e1,ea} 1.7

16. Hig = {us,eq} 0 44. Hyy = {u1,e1,e3} 1.7

17. Hi7 = {us,es} 0 45. Hys = {ua,e2,e3} 1.7

18. Hig = {u37 66} 0 46. Hyg = {ug,eg,el} 1.7

19. Hig = {e3,ea} 0 47. Hy7 = {us,es,e1} 1.7

20. Hoyo = {es,e5} 0 48. Hyg = {us,es,ea} 1.7

21. Hop = {es,es} 0 49. Hyo = {e4,e1,e5} 1.7

22. Ha = {e1,e3} 1.7 50. Hso = {e1,u1,ea} 1.7

23. Has = {e1,e2} 1.7 51. Hs1 = {e2,u2,e5} 1.7

24. Hoy = {e1,ea} 1.7 52. Hso = {eq, e3,u3} 1.7

25. Hos = {eq,e2} 0 53. Hss = {u1,u2,us,ea} 1.7

26. Hos = {e4,e3} 0 54. Hsy = {ug,u1,us,ea} 1.7

27. Hao7 = {u2,e6} 0 55. Hss = {u2,us,u1,e1} 1.7

28. Hog = {ug, e1} 0 56. Hszg = {u1,u3,ug,eg} 1.7
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S.NO|Sub graph of Gy(Hn)  DBITL~(H)|S.NO |Sub graph of G~v(Hn) DBITL~(H)
57. Hs7 = {us,u1,uz,e2} 1.7 95. Hgs = {e1,e3,us3,ue} 0
58. Hss = {us,u2,u1,e1} 1.7 96. Hgg = {ez2,e3,€e1,u1} 1.7
59. Hsg9 = {61,62,63,u3} 1.7 97. Hg7 = {62763,’113,66} 0
60. Hego = {e3,e2,e1,u1} 1.7 98. Hgg = {ea,u2,e5,e1} 0
61. He1 = {e1,e3,e2,u2} 1.7 99. Hgg = {e2,u2,us,ec} 1.7
62. Hego = {e2,€1,€3,u3} 1.7 100. |Hioo = {e2,u2,e5,¢e6} 1.7
63. Hes = {u1,e1,e2,u2} 1.7 101. |Hio1 = {e2,u2,us,u1} 1.7
64. Hga = {u2,e2,e1,u1} 1.7 102. |Hio2 = {e3,e2,e1,u1} 1.7
65. Hgs = {u2,e2,e3,us} 1.7 103. |Hio3 = {e3,us,e6,€e1} 0
66. Hes = {u2,e1,e2,e3} 1.7 104. |Hioa = {e3,us,u2,ea} 1.7
67. He7 = {u2,e1,e3,e2} 1.7 105. |Hios = {e3,e2,u2,u1} 1.7
68. Hesg = {ua,e2,e1,e3} 1.7 106. |Hios = {es3,e2,uz,e1} 0
69. Hgo = {ua,e2,e3,e1} 1.7 107. |Hior = {es,e1,u1,us} 1.7
70. Hrpg = {u3763,62,e1} 1.7 108. Hips = {63762,u2,u3} 1.7
71. Hr7 = {us,es,e1,ea} 1.7 109. |Hio9 = {u1,u2,us,ec,e1} 0
72. Hr7o = {es3,e1,e2,u2} 1.7 110. |Hi10 = {u1,us,u2,e2,e5} 1.7
73. Hr7s = {e1,u1,us,es} 1.7 111. |Hi11 = {us,uz2,e2,e1} 1.7
74. Hr7y = {e1,u1,uz,e2} 1.7 112. |Hi12 = {u1,e1,e2,es5,¢€6} 1.7
75. Hrys = {e1,u1,81762} 1.7 113. Hii13 = {u1,61786762,u2} 0
76. Hye = {e1,u1,u2,e2} 1.7 114. |Hi1a = {u1,e1,e6,u3, uz} 0
7. Hr7 = {e1,e2,u2,e5} 0 115. |Hi1s = {u2,us,eq,e2,€1} 0
78. Hr7g = {e2,e3,us,e3} 0 116. |Hii16 = {u2,us,es,€1,u1} 0
79. Hr79 = {e2,u2,e5,e3} 0 117. |Hii17 = {u2,u1,us,es,€e1} 0
80. Hgo = {62,u2,65,e1} 0 118. Hi18 = {u2,62,63761,u1} 1.7
81. Hgi = {66765,82,112} 1.7 119. Hi19 = {u3763,61,u1,u2} 1.7
82. Hgo = {e2,u2,us,es} 1.7 120. |Hi20 = {us,u1,u2,e2,e5} 1.7
83. Hgs = {ea,u2,u1,e1} 1.7 121. |Hi21 = {us,u2,e2,e1,e4} 1.7
84. Hgy = {eq,us,e3,e1} 0 122. |Hi22 = {e1,u1,u2,us, ez} 1.7
85. Hgs = {eq,e1,u1,e1} 0 123. |Hi23 = {e1,e4,€6,¢€5,€2} 1.7
86. Hgg = {66,u3,83762} 0 124. His4 = {61763,66764761782} 1.7
87. Hg7 = {es, us, uz,ea} 0 125. |Hi2s = {e2,e5,¢€6,€3,u3} 1.7
88. Hgg = {e1,e2,€e3,us} 0 126. |Hi26 = {e1,e3,us3,uz,u1} 1.7
89. Hgo = {e1,u1,u2,us} 1.7 127. |Hi27 = {es, e3,u3,uz,u1} 1.7
90. Hgo = {e1,u1,u2,e6} 0 128. |Hi2s = {es,e5,€4,€1,€2} 1.7
91. Hg1 = {61,62,u2,u3} 1.7 129. His9 = {ug,u3763762,e1,u1,u2,62765} 1.7
92. Hgs = {e1,e2,u2,u1} 1.7 130. |Hizo = {e1,e2,e€3,¢€6,€5,€ea,e1,e2,e3} [1.7
93. Hgs = {e1,e3,us,uz} 1.7 131. |Hiz1 = {u1,u2,us,es3,e2,¢e1,e4,e5,e6} |1.7
94. Hgy = {e1,e3,€e2,u2} 1.7 132. |Hiz2 = {es3,e2,e1,eq,€5,€6,€4,€1,u1} |1.7

5. Conclusion

In this paper we have introduced the balanced intuitionistic triple layered fuzzy graph. We have derived the condition for

intuitionistic triple layered fuzzy graph. Justified our definitions and results through illustrating few examples.
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