Advances and Applications in Mathematical Sciences
Volume 21, Issue 5, March 2022, Pages 2459-2479

© 2022 Mili Publications, India

VERTEX PERFECT ANTI-MAGIC BIPOLAR FUZZY
LABELING GRAPHS

K. KALATARASI and L. MAHALAKSHMI

1PG and Research Department of Mathematics
Cauvery College for women (Autonomous)
Affiliated to Bharathidasan University
Trichy-18 Tamil Nadu, India

E-mail: Kalaishruthil2@gmail.com

and

Post-Doctoral Research Fellow

Department of Mathematics

Srinivas University, Surathkal

Mangaluru, Karnataka 574146

2PG and Research Department of Mathematics
Cauvery College for women (Autonomous)
Affiliated to Bharathidasan University
Trichy-18 Tamil Nadu, India

E-mail: mahaparthil9@gmail.com

Abstract

A Fuzzy labeling graph have been contained specific conditions to give the values of

vertices or edges or both. Vertex perfect fuzzy labeling graph, vertex perfect bipolar fuzzy

labeling graph, vertex, edge anti-magic fuzzy labeling graph, vertex and edge anti-magic bipolar

fuzzy labeling graphs these are the new ideas of this paper. Additionally, we explain a few

models and hypotheses.

1. Introduction

Fuzzy graph ideas were explores by Zadeh [1] in 1965. The connectivity
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concepts between fuzzy cut nodes and fuzzy bridges were established by
Bhattacharya [2]. Hypothetical ideas of a few fuzzy graphs, for example,
paths, cycles, connectedness were exposed by this. By the fuzzy graphs which

can explained numerous issues.

The fuzzy graph has been developed quickly and numerous applications
in different fields. An exponential development for research on fuzzy graphs
both inside mathematics and its applications in science and technology. In

many places, a fuzzy graph deviates from generalized crisp graphs.

The problem of labeling graphs is one which has attracted a number of
researchers. A bibliography of almost all works on labeling is enlisted by
Gallian [3] in 2014. A graph labeling has been containing certain conditions
for vertices and edges. In 1963, the notation of magic graph was introduced
by sedlacek [4]. The properties of magic graphs were defined by A. Kotzig and
A. Rosa [4] in 1970. The applications of fuzzy labeling graphs are coding
hypotheses, X-ray, radar, astronomy, circuit plan, communication networks
etc. The idea of fuzzy labeling, magic fuzzy labeling graph, some of their
properties was introduced by Nagoorgani [5-8]. K. Ameenal Bibi and M. Devi
[9-[5] discussed fuzzy vertex graceful labeling in 2017. In 2016, R. Jebesty
Shajila and S. Vimala [11-12] talked about some fuzzy labeling graphs N.
Sujatha talked about triangular fuzzy graceful labeling in 2017. M. Fathalian
[13] deliberated simple graphs for fuzzy magic labeling. M. Akram [14-16]
deliberated many types of fuzzy graph in 2011 and 2013. In 2016, S. N.
Mishra and Antipal [17] talked about the magic fuzzy labeling graph. Seema
Mehra and Manjeet Singh [6] introduced an intuitionistic fuzzy magic
labeling graph in 2017. In the same year P. K. Kishore Kumar [19] talked
about on interval valued intuitionistic fuzzy labeling graphs. K. Kalaiarasi
and P. Geethanjali [21] discussed some new concepts of Arc sequences in

fuzzy graphs.

Here we talked about, the first section contains preliminaries, the second
section contains vertex perfect edge anti-magic fuzzy labeling graphs, and
vertex perfect vertex anti-magic fuzzy labeling graphs. Likewise, the third
section vertex perfect edge anti-magic bipolar fuzzy labeling graphs and
vertex perfect vertex anti-magic bipolar fuzzy labeling graphs examine.
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2. Preliminaries

Definition 2.1 [8]. A fuzzy labeling graph is said to be a edge anti-magic
fuzzy labeling graph if o(u)+ u(u, v) + o(v) has some specific values for all

u, v € V which is indicated by M 4(G).

Definition 2.2 [8]. A fuzzy labeling graph is said to be vertex anti-magic
fuzzy labeling graph if u(u, v) + o(v) + p(v, w) has some specific values for all

u, v, w € V which is indicated by M 4(G).

Definition 2.3 [9]. A fuzzy labeling graph is said to be a magic bipolar
fuzzy labeling graph if

() of (w)+ pf(w) + o(v) has a same value for all u, v eV which is
indicated by m} (G).

() o™ (w)+ N (wv) + o (v) has a same value for all u, v e V which is
indicated by m'(G).

Definition 2.4 [8]. A fuzzy labeling graph is said to be a anti-magic
bipolar fuzzy labeling graph if

() o W)+ pf (wv) + oF (v) has some specific values for all u, v € V which
is indicated by m4(G).
() o™ (w)+ N (wv)+ o (v) has some specific values for all u, veV

which is indicated by MY (G).

3. Vertex Perfect Vertex Anti-Magic and Vertex Perfect Edge Anti-
Magic Fuzzy Labeling Graphs

In this section we consider,
G — The Fuzzy graph

G, — The Fuzzy labeling graph

G4z, — The Fuzzy anti-labeling graph
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GE — Bipolar Fuzzy labeling graph

GE 1, — Bipolar Fuzzy anti-labeling graph
V — Vertices

E — Edges

C,, — The Fuzzy Cycle graph

Definition 3.1. A fuzzy labeling graph is represented by vertex perfect
vertex anti-magic fuzzy labeling graph if

() In C,, n > 4 any one of the vertex value must be one.

(i) 3(a, b) + p(b) + 3(b, c) has some specific values for all a, b,veV
and it is indicated by VPVM(G47)).

Example 3.1.

V:mMe:z (0.7)

Vamas (0.9 - V3Ms (0.6)

Figure 3.1. VPVM(Gy4y).
In Figure 3.1,
V = {yymy, vymy, vsmg, vymy, vsms} = {1, 0.7, 0.6, 0.9, 0.8}
E = {eymy, eomy, esmg, egmy, esms} = {0.3, 0.4, 0.2, 0.5, 0.1}
S(vrmy, vgmg) + @vimy) + Ivimy, vsms)

= J(vymy, vamg) + Avemg ) + I(vgmy, vgms)
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= S(vimy, vsms) + Pvsms) + Ivgmy, vsms) = 1.4
Ivoms, vamg) + p(vgmg) + Hvgmg, vamy) = 1.2
vsms, vamg) + P(vgmy) + I(vgmy, vsms) = 1.6
Hence the graph Gy, is VPVM 4;(G).

Remark 3.1. A fuzzy labeling graph is represented by vertex perfect

vertex magic fuzzy labeling graph if

(i) In C3 and C, any one of the vertex value must be one.

(i) J(a, b) + (b) + 3(b, ¢) has same values for all a, b, c € V and it is
indicated by VPVM(Gy,).

Example 3.2.

Vimi
(1)

VM (0.7) e V2 (0.7)

Figure 3.2. VPVM(G).

In Figure 3.2,
V = {vymy, vgmg, vsms} = {1, 0.7, 0.9}
E = {eymy, eamy, esmg} = {0.4, 0.5, 0.2}
S(vrmy, vgmg) + @vimy) + Ivimy, vgms)

= Jvgmy, vgmg) + Avgmg) + Ivgmy, vimy )

= J(vgmg, vymy ) + (vams) + I(vgms, vams) = 1.6
Hence the graph Gy, is VPVM(Gy).
Example 3.3.
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Gy,
Vims (1) 04 V2m: (0.8)
1) ©.3)
Vam: (0.9) — Vams (0.7)

Figure 3.3. VPVM(Gy,).
In Figure 3.3,
V = {vymy, vomgy, vgmg, vymy} = {1, 0.8, 0.7, 0.9}
E = {eymy, eamy, esms, egmy} = {0.4, 0.3, 0.5, 0.1}
S(vrmy, vomy) + @(vymy ) + I(vimy, vamy)
= J(vomy, vgmg) + Avemy) + Ivamy, vimy )

S(vgmg, vgmy) + @(vgmg) + I(vgmg, vamy)

= S(vgmy, vgmg) + Avgmy) + Ivgmy, vymy) = 1.5
Hence the graph Gy is VPVM(Gy).

Definition 3.2. A fuzzy labeling graph is represented by vertex perfect
edge anti-magic fuzzy labeling graph if

(@) In C,, n > 4 any one of the vertex value must be one

(i) ¢(a)+ 3(a, b) + p(b) has some specific values for all a, b € V and it
is indicated by VPVM(G 47.)-

Example 3.4.
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Gy,

Vimi (1)

VsiMs (0.8)

Vims (0.7) VsIM: (0.9;
0.2 (0.9)

Figure 3.4. VPVM(Gyy).
In Figure 3.4,
V = {vymy, vomy, vgms, vymy, vsms} = {1, 0.6, 0.9, 0.7, 0.8}
E = {eymy, eomgy, esms, egqmy, esms} = {0.3, 0.4, 0.2, 0.5, 0.1}
@(vimy) + I(vymy, vomg) + @(vomy)
= @(vams) + I(vomy, vgmg) + (v3ms)
= p(vimy) + (v, vsms) + vsms)
=1.9
(vgmz) + I(vgmg, vgmy) + Avgmy) = 1.8
Avgmy) + Ivgmy, vsms) + @vsms) = 2.0
Hence the graph Gy, is VPVM(Gy4y).

Remark 3.2. A fuzzy labeling graph is represented vertex perfect edge
magic fuzzy labeling graph if

(1) In Cg and C, any one of the vertex value must be one

(i) gla)+ 3(a, b) + p(b) has same values for all a,beV and it is
indicated by VPVM(Gy,).

Example 3.5.
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Gy,

vimi (1)

0.1 0.3

V:m: (0.8) oS V:MmM: (0.6)

Figure 3.5. VPVM(Gy,).

In Figure 3.5,
V = {yymy, vgmg, vsmg} = {1, 0.6, 0.8}
E = {eymy, eomy, esmg} = {0.3, 0.5, 0.1}
Pvim) + Ivimy, vamy) + (vams)

= @(vams) + Ivomy, vgmz) + @(vgms)

= pvsmg) + Ivgmg, vimy) + p(vymy) = 1.9
Hence the graph Gy, is VPVM(Gy).

Example 3.6.

GL
Vimi (1) g ©.n $V:m: (0.8)
©.3) ©2)
V:ma: (0.6) @ @ V:m: (0.9)
(0.4)

Figure 3.6. VPVM(Gy,).

In Figure 3.6,

Advances and Applications in Mathematical Sciences, Volume 21, Issue 5, March 2022



VERTEX PERFECT ANTI- MAGIC BIPOLAR FUZZY ... 2467

V = {yymy, vgmy, v3ms, vamy} = {1, 0.8, 0.9, 0.6}
E = {eymy, eamy, esmg, egmy} = {0.1, 0.2, 0.4, 0.3}
Pvim) + Hvimy, vomy) + pvemy)

= pvamg) + I(vamy, vgmg) + Av3ms)

= p(vgmg) + I(vsmg, vamy) + @(vgmy)

= p(vgmy) + I(vgmy, vimy) + p(vymy) = 1.9
Hence the graph Gy, is VPVM(Gy).
Theorem 3.1. Let C,,, n > 5 be a vertex perfect fuzzy labeling graph cycle.

Then it has vertex magic (or) edge magic fuzzy labeling graph.

Proof. Suppose that C,, n > 5 that means n =3 and n =4 then the
fuzzy graph Gp is vertex perfect fuzzy labeling graph. We have to prove Gg
1s vertex magic (or) edge magic fuzzy labeling graph. If possible suppose the
contrary.

Suppose that if n < 3 in that case by the definition of cycle if v; = v,, and

n > 3. which is impossible to our assumption. And n > 4 then the fuzzy
graph has any of the vertex value (or) edge value is same. It is impossible by
definition of fuzzy labeling graph the membership values of the vertex and
edges has specific values which is also logical inconsistency to our

assumption. Therefore, Our supposition that isn’t right.
If n =3 and n = 4 then the condition is hold.

Hence if C,, n < 5 be a vertex perfect fuzzy labeling graph cycle. Then it

has vertex magic (or) edge magic fuzzy labeling graph.

Preposition 3.1. Every regular fuzzy graph is not vertex perfect edge
anti-magic fuzzy labeling graph.

Proof. Since dg(v) = M forall v e V.

Also for 'S' regular fuzzy graph g(a) =constant and J(a, b) = constant

forall a, b e V.
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Which is impossible in fuzzy labeling, since for fuzzy labeling graphs
@(a) and J(a, b) are specific values for every vertex and edge.

But for vertex perfect edge anti- magic labeling fuzzy graph

@(a) + 3(a, b) + p(b) has distinct and any one vertex value is perfect (i.e.)

one.

Hence every regular fuzzy graph is not vertex perfect edge anti-magic

fuzzy labeling graph.

Preposition 3.2. Every regular fuzzy graph is not a vertex perfect vertex
anti-magic fuzzy labeling graph.

Note. (1) Every complete fuzzy graph is not vertex perfect edge magic

fuzzy labeling graph.

(2) Every complete fuzzy graph is not a vertex perfect vertex magic fuzzy

labeling graph.

(3) Every complete fuzzy graph is not vertex perfect edge anti- magic

fuzzy labeling graph.
(4) Every complete fuzzy graph is not vertex perfect vertex anti-magic

fuzzy labeling graph.

4. Vertex Perfect Vertex Anti-Magic and Vertex Perfect Edge Anti-
Magic Bipolar Fuzzy Labeling Graphs

Definition 4.1. A fuzzy labeling graph is represented by a vertex perfect
vertex anti-magic bipolar fuzzy labeling graph if

() In C,,n>4 any one of the vertex p(a)=1, p"(a)=-1 and
3P(a, b) + 9% (a) + 3P (b, ¢) has some specific values for all a, b, ¢ € V which

is indicated as VPVMT (G4p).

(i) In C,,n>4 any one of the vertex p'(a)=1, p"(a)=-1 and
3N(a, b) + pN(a) + IV(b, ¢) has some specific values for all a, b, ceV

which is indicated as VPVM™(G4y).
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The vertex perfect vertex anti-magic bipolar fuzzy labeling graph is
indicated by VPVM(G%)).

Example 4.1.

VsMs (0.7,-0.7)

VM4 (0.9,-0.9) V3Ms (0.8,-0.8)

(0.2,-0.2)

Figure 4.1. VPVM(G%,).

In Figure 4.1,
V = {yymy, vgmg, vsmg, vymy, vsms} = {(1, — 1), (0.6, — 0.6), (0.8, — 0.8),

(0.9, - 0.9), (0.7, — 0.7)}
E = {eymy, esmy, esms, egmy, esms} = {(0.3, — 0.3), (0.5, — 0.5),

(0.2, - 0.2), (0.4, — 0.4), (0.1, — 0.1)}
3P (vymy, vomg) + @ (vymy ) + 3P (vymy, vsms )
= 3P (vgmg, vymy ) + PP (Vgmg) + 3P (Ugmg, vamg) =1.4

3P (vgmg, vomy) + o (vgmg) + 3P (v3mg, vgmy ) =1.5
3P (vgmy, vgmg) + PP (Vgmy) + 3P (vymy, vsmz) =1.5

3P (vsms, vgmy )+ P (smg )+ 3P (vsms, vymy ) =1.2

~N N ~N
S (vimy, vemg) + 97 (vymy) + 37 (vymy, vsm)
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= 5N (vgmy, vimy) + " (vamy) + IV (vgmy, vamg) = 1.4
SN (vgmg, voms) + N (vgms) + I (vgms, vgmy) = ~1.5
N (vgmy, vamg) + o (vgmy) + I (vmy, vsms) = 1.5
N (vsms, vamy) + o (vsms) + I (vsms, vymy) = -1.2
Hence the graph Gy, is VPVM(G%,).

Remark 4.1. A fuzzy labeling graph is represented by a vertex perfect
vertex magic bipolar fuzzy labeling graph if

() In C3 and C, any one of the vertex @P(a)=1,¢"(a)=—1 and
3P(a,b)+pP(a)+3IP(b,c) has a same value for all a, b, c eV which is
indicated as VPVMP(Gy).

(i) In C3 and C, any one of the vertex @P(a)=1,¢"(a)=-1 and
3NV(a,b)+ 9™ (@)+ IV (b,¢) has a same value for all a, b, ¢ eV which is
indicated as VPVM™Y (Gy).

The vertex perfect vertex magic bipolar fuzzy labeling graph is indicated

by VPVM(GP).
Example 4.2.
Gr

Vimi (1,-1)

VM: (0.8,-0.8) V2m: (0.6,-0.7)

(0.5,-0.5)

Figure 4.2. VPVM(GP).
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In Figure 4.2,
V = {vymy, vomy, vgmg} = {(1, — 1), (0.6, — 0.7), (0.8, — 0.8)}

E = {e;my, eamy, esms} = {(0.3, — 0.3), (0.5, — 0.5), (0.1, — 0.2)}
3P (vymy, vamg) + P (vymy )+ 3P (vymy , vamg)
=3P (vgmg, vymy ) + PP (vomg ) + 3P (vgmg, vgms)
= 3P (vgmg, vymy ) + P (vgmg) + 3P (v3mg, vamy ) =1.4
N (vymy, vomy) + " (vmy) + 3N (vymy, vymy)
= 3 (vgmy, vymy) + " (vgmy) + SN (vgmy, vgms)
= 3N (vgmg, vymy) + 9" (vgmg) + I (vgmg, vomy) = ~1.5
Hence the graph G; is VPVM(GP).

Example 4.3.

Gy,
Vimi (1-1) o O @V:M:(05,-0.7)
(0.3,-0.2) (0.5,-0.5)
VM (0.9,-0.6) @ 205 ®V:ms(0.7,-0.3)

Figure 4.3. VPVM(GP).
In Figure 4.3,
V = {vymy, vomy, vgms, vymy} = {(1, — 1), (0.8, — 0.7), (0.7, — 0.3), (0.9, — 0.6)}

E= {elml, €g9Mmg, €3Mg, e4m4} = {(01, — 04), (05, - 05), (02, - 08), (03, — 02)}
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3P (vymy, vomg) + @ (vymy ) + 3P (vymy, vgms)
= 3P (vgmg, vymy ) + PP (Vgmg ) + 3P (vamyg, v3mg)
=3P (v3mg, vamg) + P (vgmg ) + IP (v3mg, vymy)
=3P (vgmy,vgmg) + P (vgmy )+ IP (vgmy, vym; ) =1.4
N (v, vams) + " (vymy) + SN (vymy, vamy)
= 3V (vgmy, vimy) + " (vamg) + IV (vgmy, vymy)
= 5N (vgmy, vamy) + ™ (vgmy) + IV (vgms, vymy)
= 3N (vgmy, vymg) + o (vgmy) + IV (vgmy, vymy) = -1.6
Hence the graph Gy, is VPVM(GP).

Definition 4.2. A fuzzy labeling graph is represented by a vertex perfect
edge anti-magic bipolar fuzzy labeling graph if

() In C,,n>4 any one of the vertex @P(a)=1,0"(a)=—1 and
@F(a)+3P(a,b)+ P (b) has some specific values for all a, b, ¢ € V which is
indicated as VPVMP (G 41.).

() In C,,n>4 any one of the vertex @P(a)=1,¢"(a)=-1 and
o (@) + 3V(a, b) + ™ (b) has some specific values for all a, b, ¢ € V which

is indicated as VPVM™(G4y).

The vertex perfect edge anti-magic bipolar fuzzy labeling graph is

indicated by VPVM(GE,).

Example 4.4.

Advances and Applications in Mathematical Sciences, Volume 21, Issue 5, March 2022



VERTEX PERFECT ANTI- MAGIC BIPOLAR FUZZY ...

Gy,

vimi(1,-1)

VsiMs (0.8,-0.8) V2IM: (0.6,-0.6)

ViMms4 (0.9,-0.9) 0.4,.0.4) 3M3(0.5,-0.5)

Figure 4.4. VPVM(G%,).

In Figure 4.4,

2473

V= {Ulmla UoMyg, UgMg, UyMy, U5m5} = {(1? - 1)7 (067 - 06)7 (05? - 05)7

(0.9, - 0.9), (0.8, — 0.8)}

E = {eymy, egmy, egmg, egmy, esms} = {(0.3, - 0.3), (0.2, - 0.2),

(0.4, — 0.4), (0.7, - 0.7), (0.1, — 0.1)}

@F (vymy) + 3P (vymy, vamg ) + P (vamy)
= P (vymy) + 3P (vymy, vsms ) + PP (vsm5) =1.9
@ (vgmg) + 3P (vgmg, vgmg ) + P (vgmz) =1.3
@F (vgmg )+ IP (v3mg, vgmy ) + PP (vymy ) =1.8
@ (vgmy) + 3P (vgmy, vams) + P (vsms ) = 2.4
@™ (vymy) + 3N (vymy, vamg) + ™ (vgmy)
= goN(vlml) + SN(vlml, vsM5) + pN(u5m5) =-1.9
pN(vgmg) + SN(UQmQ, vgmg) + goN(v3m3) =-13

R N
SON(USTTLLO)) + \SN(Ung, U4m4) + (U4m4) =-1.8
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0 (vamy) + I (vgmy, vsms) + " (vsms) = 2.4
Hence the graph G; is VPVM(G%)).

Remark 4.2. A fuzzy labeling graph is represented by a vertex perfect
edge magic bipolar fuzzy labeling graph if

() In C; and C, any one of the vertex pP(a)=1,p"(@)=-1 (If n =3

and n = 4) and p?(a)+3IP(a,b)+ P (b) has same values for all @, b,ceV

which is indicated as VPVMP(G).

(i) In C3 and C, any one of the vertex g% (a) =1, p™(a) = -1 (If n = 3
and n=4) and E"(a)+3IV(a, b)+ " () has same values for all
a, b, ¢ € V which is indicated as VPVMY (G).

The vertex perfect edge magic bipolar fuzzy labeling graph is indicated by

VPVM(GP).

Example 4.5.
Gr

Vil (1.-1)

V3:M: (0.8,-0.8, 0.6,-0.7
ELLLEN( ) G) Vzm: (0.6,-0.7)

Figure 4.5. VPVM(GP).
In Figure 4.5,
V= {v1m17 Vo, 03’77’3} = {(17 - 1)? (OG, - 07)7 (08a - 08)}

E = {elm19 €My, 63777’3} = {(03? - 03)7 (057 - 05)7 (01> - 02)}
@F (vymy )+ 3P (vymy, vamg ) + o (vgms)

= P (vamg )+ IP (vgmg, vgmg) + PP (vgms)
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= P (vgmg) + 3P (vgmg, vymy ) + PP (vymy ) =1.9

N (vrmy) + 3N (v, vamy) + ™ (vamy)

= o (vgmy) + I (vgmg, vgmg) + ™ (vgmg)

= " (vgmg) + 3" (vgmg, vymy) + PN (vymy) = 2.0

Hence the graph G, is VPVM(GP).

Example 4.6.

GL
Vilmi (1,-1) (0.1,-0.4) Vet (05,-05)
(0.3,-0.2 (0.2,-0.5)
'V4IM4.(0.6,-0.8) ¢ | )
(0.4,-0.3) ViM: (0.9,-0.9)

Figure 4.6. VPVM(GP).

In Figure 4.6,

2475

V = {uyymy, vgmy, vgmg, vymy} = {(1, — 1), (0.8, — 0.6), (0.9, — 0.9), (0.6, — 0.8)}

E = {eymy, eamg, esmg, egmy} = {(0.1, — 0.4), (0.2, — 0.5), (0.4, — 0.3),

P (vymy )+ 3P (vymy, vogmg ) + PP (vemg)

(0.3, - 0.2)}

= 0P (vgmg) + IP (vgmg, v3mg ) + PP (V3mg)

= P (vgmg) + 3P (v3mg, vymy) + PP (v4my)

= P (vgmy) + 3P (vgmy, vymy )+ PP (vymy ) =1.9

oY (oymy) + SN (vymy, vamg) + ™ (vems)

= o (vgmy) + N (vgmy, vgmg) + ™ (vgms)
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= o (vgmg) + I (vgmy, vymy) + " (vamy)
= o (vgmy) + SN (vgmy, vymy) + PV (Lymy) = -2.0
Hence the graph G, is VPVM(GP).

Theorem 4.1. If vertex perfect bipolar fuzzy labeling graph VPGE has an
vertex anti-magic bipolar fuzzy labeling graph or edge anti-magic bipolar
fuzzy labeling graph, then VPGE is not edge perfect bipolar fuzzy labeling
graph.

Proof. Case (i). First suppose that the vertex perfect bipolar fuzzy
labeling graph VPG[]? has a vertex anti-magic bipolar fuzzy labeling graph at
that point

3P(a, b)+ P (a)+ 3P (b, c)=VME(G) (specific value Vu, v e V)

3N (a, b) + PN (a) + IV (b, ¢) = VMY (G) has specific value and any one of
the vertex is (1, — 1) (x) (.e.) pP(a)=1, p" (a)=-1.

Conversely suppose that the edge perfect bipolar fuzzy labeling graph
EPGi9 has an vertex anti-magic bipolar fuzzy labeling graph then
3P(a,b)+ pP(a)+ 3P (b, ¢), 3V (a,b)+ 0" (a)+ IV (b,c) has some values are
specific and any one of the edge value must be (1, -1). (i.e)
3P(a,b)=1, 3V (a,b)=—1. That is I(a, b) = (1, — 1) which is impossible since
Gpy, is a fuzzy labeling graph. The definition of fuzzy labeling graph is

J(a, b) < ga) A g(b) which is contradiction to our assumption.

Hence edge perfect bipolar fuzzy labeling graph has not an vertex anti-
magic bipolar fuzzy labeling graph.

Case (ii). Suppose that the vertex perfect bipolar fuzzy labeling graph
VPG£3 has an edge antimagic bipolar fuzzy labeling graph then

@P(a)+3P(a,b)+ P (®) and E"(a)+ 3IV(a, b)+ ™ (b) has distinct value

and any one of the vertex must be (1, —1). pP(a)=1, " (a)=-1.
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Conversely suppose that the edge perfect bipolar fuzzy labeling graph
E’PGE has an edge anti-magic bipolar fuzzy labeling graph then
©P(a)+3P(a,b)+ P (®) and N (a)+ IV(a, b) + pV(b) has specific value
and any one of the edge value must be (1,-1), 3°(a,b)=1, 3 (a,b)=—-1. That
is 3J(a, b) = (1, —1) which is impossible since Gy, is a fuzzy labeling graph.
The definition of fuzzy labeling graph is J(a, b) < ¢a) A g(b) which is
contradiction to our assumption.

Hence edge perfect bipolar fuzzy labeling graph has not an edge anti-
magic bipolar fuzzy labeling graph.

From case (i) and case (ii) we have every vertex perfect bipolar fuzzy
labeling graph has an vertex anti-magic bipolar fuzzy labeling graph (or) edge

magic bipolar fuzzy labeling graph.
Hence the theorem.

Theorem 4.2. Let C,, n <5 be a vertex perfect bipolar fuzzy labeling
graph cycle. Then it has vertex magic (or) edge magic bipolar fuzzy labeling
graph.

Proof. Suppose that C,, n < 5. That means n =3 and n = 4 then the
fuzzy graph Gp is vertex perfect bipolar fuzzy labeling graph. We have to
prove G is vertex magic (or) edge magic bipolar fuzzy labeling graph. If

possible suppose the contrary.

Suppose that if n < 3 in that case by the definition of cycle if v; = v,, and

n > 3. which is impossible to our assumption. And n > 4 then the fuzzy
graph has any of the vertex value (or) edge value is same. It is impossible by
definition of fuzzy labeling graph the membership values of the vertex and
edges are specific values which is also logical inconsistency to our

assumption. Therefore, Our supposition that isn’t right.
If n =3 and n = 4 then the condition is hold.

Hence if C,, n < 5 be a vertex perfect bipolar fuzzy labeling graph cycle.

Then it has vertex magic (or) edge magic bipolar fuzzy labeling graph.
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Note. (1) Every regular fuzzy labeling graph is not a vertex perfect edge
magic bipolar fuzzy labeling graph.

(2) Every regular fuzzy labeling graph is not vertex perfect vertex magic
bipolar fuzzy labeling graph.

(3) Every complete fuzzy graph is not vertex perfect edge magic bipolar
fuzzy labeling graph.

(4) Every complete fuzzy graph is not vertex perfect vertex magic bipolar
fuzzy labeling graph.

(5) Every regular fuzzy labeling graph is not vertex perfect edge anti-
magic bipolar fuzzy labeling graph.

(6) Every regular fuzzy labeling graph is not vertex perfect vertex anti-
magic bipolar fuzzy labeling graph.

(7) Every complete fuzzy graph is not vertex perfect edge anti-magic
bipolar fuzzy labeling graph.

(8) Every complete fuzzy graph is not vertex perfect vertex anti-magic
bipolar fuzzy labeling graph.

Conclusion

The new idea has been explained of this paper, for perfect bipolar fuzzy
labeling graphs, perfect vertex magic bipolar fuzzy labeling graph, perfect
edge magic bipolar fuzzy labeling graph. Then we could be derived numerous
fuzzy magic graphs and numerous hypotheses. In the future papers we will

be talked about the remaining work.
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