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Abstract

In this article, we present a new labeling concept called Triangular Intuitionistic Fuzzy
Graceful Labeling. We conclude that the intuitionistic fuzzy union of two paths

P, P,, (m, n < 22) supports triangular intuitionistic fuzzy graceful labeling.

1. Triangular Intuitionistic Fuzzy Labeling Graph

Definition 1.1. In a graph G if the labels assigned to the vertices are
triangular intuitionistic fuzzy number then it is said to be a triangular
intuitionistic fuzzy labeling.

Triangular intuitionistic fuzzy number (TIFN) is an intuitionistic fuzzy
number which is a subset of [0, 1] denoted by TIFN that is TIFN < [0, 1].

Example 1.2. Let G; be an intuitionistic fuzzy graph with (uy4, v4), the
vertex membership and non-membership of G; and (ug,vg), the edge
membership and non-membership of G; respectively where the injective map

pg 1V - TIFN such that,

2
4 .
MA(Ui):m,VUiEV,ISZSAI.
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Figure 3.1

Also the injective map vy : V — TIFN such that,

-2
UA(UL')Z]_LW,VUL' EV,].SiS4.

The edges of membership functions are defined by a function
ug : VxV — TIFN such that,

g, vir1) = na@i) +ral)], Vo, e V,1<i <4

and the edges of non-membership functions are defined by a function
vg : VxV — TIFN such that,

vB(v;, V1) = | vA1) —va() |, Yo eV, 1<i< 4
From the above assumption, we have
Ra@W;) < pnaii) and vy (V) < va i)
nB (i1, v;) < nB(is2, vis1) and VRV 11, V) < VB2, V1)
Clearly G; is a Triangular intuitionistic fuzzy labeling graph.

Theorem 3.1. The path graph P,,(m <22) admits triangular

intuitionistic fuzzy graceful labeling.

Proof. Let P,, be a path graph with (uy4, vy), the vertex membership
and non-membership and (up,vp), the edge membership and non-

membership respectively.

Define an injective map pny : V — TIFN such that,

MA(Ui)= 1000 ,Vl)iEV,lﬁiSm.
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Also the injective map vy : V — TIFN such that,

1000 — (m? +i?)
1000

UA(Ui)= ,VUiEV,ISiSm.

The edge membership functions of P,, are defined by a function

ug : VxV — TIFN such that,

rB@;, Vi) = pa@i) —ra@) ], Vo, eV, 1<i<m
and the edge non-membership functions of P,,, are defined by a function
vg : VxV — TIFN such that,

vB(vis Vis1) = [ VA1) Tva) [, Vo eV, 1<i<m

Clearly (u4, v4) and (up, vg) is distinct for all vertices and edges of P,

respectively. Hence is a Triangular intuitionistic fuzzy graceful graph.

Example 1.4. Let P,, be a path graph with,

2, (2 _
" *'(L 1000) ,
pa(y;) = 1000 , Vo, e V,1<i<3
and
2 .2

vav;) = 1000 1(()’810 Rl ), Vv; e V,1<1<3.
Let m = 22.
For i =1,

pa(v;) =0.48499 and vy (v;) = 0.515

For i = 2,

py(vy) = 0.48799 and vy (vg) = 0.512
For i = 3,

pg(vg) = 0.49299 and vy (vg) = 0.507

and the edge function are given by

up(i, vip1) = | naig) —palw) ], Vo, e V,1<i <3
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and
v, Vis1) = | va(Vi) —va(v;) |, Vu; € V, 1 <i <3
For i =1,
ug(v, vy) = 0.003 and vg(v;, vy) = 0.003.
For i = 2,

ug(vg, vg) = 0.005 and vg(vy, v3) = 0.005

Vi (0.003,0.003) Vz (0.0050.005) V3
' . °

(0.48499,0.515)  (0.48799,0.512)  (0.49299,0.507)
PHI

Figure 3.2.

Clearly (ug4, v4) and (upg, vg) is distinct for all vertices and edges of P,

respectively. Hence P,, is a Triangular intuitionistic fuzzy graceful graph.

Theorem 1.5. The union of two IF triangular labeled path graphs is also
an IF triangular labeled path graph.

Proof. Let P,, P,, (m, n <22) be two IF triangular labeled path
graphs.

Consider the path P, with vertex membership function
na, © V1 > TIFN such that,

9 .9 1
m +(z 700

MAI(UL')= 1000 ),VvieVl,lsiSm

and vertex non-membership function vy, : V3 — TIFN such that,

1000 — (m? +i2)

UAl(Ui)= 1000 , Vu; eV, 1<i<m

The edge membership functions of P,, are defined by a function

up, : Vi xV; > TIFN such that,
wp, (Vis Vi) = | Ba, W41) =g, ) |, Yo, e V1, 1<i<m
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and the edge non-membership functions of P,,, are defined by a function
v, : V1 x Vo = TIFN such that,

vp, (V;s V1) = [ va, 0p1) —va (V) ], Yo, e V1, 1 <8 < m
Consider the path P, with vertex membership function

Ha, : Vo xVy — TIFN such that,

9
l .
MA2(Ui)=m,VUi€V271SL£n

and vertex non-membership function vy, : Vo — TIFN such that,

(1000 — %)

va, (V) = 5500 YVi € Ver 1 <i <.

The edge membership functions of P,, are defined by a function

up, : Vo x Vo > TIFN such that,

wB, Ui Viv1) = | ma, Vi) = 1a, () |, Yo, € Vo, 1<i<n

and the edge non-membership functions of P,, are defined by a function

vB, : Vo x Vo — TIFN such that,
vB, (Vs Vis1) = | V4, (Vi) —va, (V) |, YU € Vo, 1< <n
By definition,
Pn UP, ={A; UAy, B; UBy}
Now,
(ha, Upg,)(v;) = max {py (v;), pa, ;)
(va, Uvg,)(v;) = max {vy, (v;), va, ()}
(up, Ung,) (v, vi1) = max {up (v;, vi1), BB, (V;, V1))
(031 U UBZ)(Ui’ Vi+1) = max {031 ©;, vis1), UB, ©;, v )

Therefore P,, U P, is triangular IF labeled path graph.
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Example 1.6.
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m — @
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V1 (0.0003,0.0003) V2(0.0005,0.0005)s
P". o

* . °
(0.0001,0.0999)  (0.0004,0.0996)  (0.0009,0.0991)

Figure 3.3(a)
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* * °
(0.0001,0.0999)  (0.0004,0.0996)  (0.0009,0.0991)

Py U Py
Figure 3.3(b)

Clearly P, U P, is a triangular intuitionistic fuzzy labeled path graph.

Theorem 1.7. The union of two intuitionistic fuzzy triangular graceful
labeled path graphs is also an intuitionistic fuzzy triangular graceful labeled

path graph.

Proof. Let P,, P,, (m, n < 22) be two intuitionistic fuzzy triangular

graceful labeled path graphs.
From known theorem and by definition,
P,UP, ={A; UA,, B, UBy}.
Now,
(ha, Upg,)(v;) = max {py (v;), pa, ;)
(a4, Uvg,) ;) = max {vu, () va, )}
(up, Ung,) (v, vi1) = max {upg (v;, vi11), BB, (;, V1))

(031 U UBZ)(Ui’ Vi+1) = max {031 ©;, V1), UB, ©;, v
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Clearly (ng,,va,) and (nga,, va,) are distinct for all vertices and and
are distinct for all edges respectively.

Hence P, U P, is triangular intuitionistic fuzzy graceful labeled path
graph.

Example 1.8.

U (0.003,0.003) u, (0.005,0.005) us
°

[ -
(0.48499,0.515)  (0.48799,0512) (0.49299,0.507)
P"’l

P1 (0.0003,0.0003) ¥2(0.0005,0.0005)V3
[ — > .
(0.0001,0.0999) (0.0004,0.0996) (0.0009,0.0991)

Py

Figure 3.4(a)
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(0.48499,0.515)  (0.48799,0512) (0.49299,0507)

v, (0.0003,0.0003) V2 (0.0005,0.0005) vy

(0.0001,0.0999)  (0.0004,0.09956)  (0.0009,0.0991)

P,UP,
Figure 3.4(b)
Clearly (ng,,va ) and (ug,,va,) are distinct for all vertices and
(up,>vp, ) and (up,,vp,) are distinct for all edges respectively. Hence

P, U P, is triangular intuitionistic fuzzy graceful labeled path graph.

2. Conclusion

In this article, a new labeling concept called triangular intuitionistic
fuzzy graceful labeling is developed and has discussed some operations like
intuitionistic fuzzy union for triangular intuitionistic fuzzy labeled path
graphs. Also proved that the intuitionistic fuzzy union of two paths

P,,P,, (m, n <22) admits triangular intuitionistic fuzzy graceful labeling.

Much more work could be done to investigate the labeling on different types

of graphs.
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