CHAPTER - VI

Bipolar Spherical Neutrosophic Graph

Coloring

6.1 Introduction

A vertex coloring of a graph G is assigning colors to each vertices such
that no two adjacent vertices share the same color. It is applicable in many
real life problems such as computer networks, bioinformatics,
telecommunications, scheduling etc. Susana Munoz, Teresa Ortuno, Javier
Ramirez and Javier Yanez (2005) proposed the chromatic number of fuzzy
graph. Later Eslahchi and Onagh (2006) extended fuzzy graph coloring.
Prasanna, Rifayathali and Isamil Mohideen (2017) described the strong and
complete intuitionistic fuzzy graphs. Now in this chapter, we propose the
concept of coloring the spherical fuzzy graph and describe some of their
properties such as union, strong spherical fuzzy graph, complement of strong
spherical fuzzy graph and complete spherical fuzzy graph with illustrative

example.
6.2 Vertex coloring of Spherical Fuzzy Graph

In this section, we have defined vertex coloring of spherical neutrosophic
graph, complement of spherical neutrosophic graph and the union of spherical

neutrosophic graph.
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Definition 6.2.1. A spherical neutrosophic graph on an underlying set V is a

pair G=(A,B) where A is a spherical neutrosophic set in V and B is a

spherical neutrosophic relation on v xv such that
T (X, ) < (TA(X) ATA(Y)),
15 (%, Y) <(1A0() A TA(Y)),
Fg (X, ¥) < (FA(X) v FA(Y))
where T; denote the truth membership function, I; denote the indeterminacy

membership function, F; denote the falsity membership function and fulfils
the following condition: Og((TB)Z+(IB)Z+(FB)Zj£\/§ and where A is a

spherical neutrosophic vertex set and B is a spherical neutrosophic edge set of
G.

Definition 6.2.2. The Spherical neutrosophic graph G = (A, B) consisting of a
family P =(04,0a,,...,a) Of spherical neutrosophic set A is called a k-vertex

coloring if
(i) max{o,(@)}=A VaeA

(i) min{ oy, 0y } =0
(iii)V strong edge ab of G,
o (Ty(a)) A an(Ty(b)) =0,
o, (11()) A oy (15(0)) =0,and
on(F@) va,(Fb)=1 A<n<k)
The minimum colors for G with k-vertex coloring is denoted by y,(G), is

called the chromatic number of the spherical neutrosophic graph G.

Example 6.2.3. Consider the spherical neutrosophic graph G = (A, B) with

vertex set A={a,a,,83,84,85,85} and the edge set
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B ={a1,,844, 84,893,895, 834, 835, 845, 855}, the membership functions defined

as follows,

(rl(an)v Il(an)’ Fl(an)) =

(0.7,0.4,0.8) forn=1
(0.6,0.8,0.5) forn=2
(0.8,0.5,0.9) forn=3
(0.6,0.7,0.9) forn=4
(0.6,0.6,0.7) forn=5
(0.8,0.9,0.4) forn=6

(T2 (anm ), I 2 (anm ), I:2 (anm )) =

(0.6,0.4,0.8) for nm=12
(0.6,0.4,0.9) fornm=14
(0.7,0.4,0.8) for nm=16
(0.6,0.5,0.9) for nm=23
(0.6,0.6,0.7) for nm=25
(0.6,0.5,0.9) for nm=234
(0.8,0.5,0.9) for nm=236
(0.6,0.6,0.9) for nm=45
(0.6,0.6,0.7) for nm=56

Fig. 6.1: SNG
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Fig. 6.2: Vertex coloring of SNG

Vertex Strongly Adjacent Vertices
Cl] a2, 84, dg
a, 3y, a3, as
a3 Ay, a4, 84
ay 3, a3, as
as ay, 8y, g
ag 3y, a3, as

Here degs(A)= Number of edges incident on a vertices that are strongly
adjacent to A. Now degq(ay) =3, degs(ay) =3, degs(az) =3, degs(as) =3,
degs(a5) =3 and degs(ag)=3. Therefore the above results satisfies the
following condition, deg(A) > deg,(A).

Since a,, a4, ag are strongly adjacent to a, so they do not have same color.

Thus ¢ ={d;,d,} be the family of spherical neutrosophic sets.
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(0.7,0.4,0.8) forn=1
(0.8,0.5,0.9) forn=3

a. ) =
(%) (0.6,0.6,0.7) forn=5
(0, 0,1) otherwise
(0.6,0.8,0.5) for n =2
(0.6,0.7,0.9) forn=4
¢2(an) =

(0.8,0.9,0.4) forn=6
(0, 0,1) otherwise

Hence the spherical neutrosophic chromatic number of G is ¥, (G) =2.

Definition 6.2.4. The complement of a spherical neutrosophic graph
G=(AB) isa G =(A,B), where

(A=A

(iyVae A Ta(a)=Ta(a), 1a(@)=14(a) and Fa(a) = Fa(a)

(i) va,be A, Ta(ab)= {TA(a) ATA(b) if Tg(ab) - 0
(TA (@) ATa (b)) -Tg (ab) if Tg (ab) >0

1a(@) A l4() if 15(ab)=0

1 a(ab) ={ _ ,
(1x(a) A 15(b)) —Ig(ab) if Ig(ab)>0

Fa(@) v Fa(b) if Fg(ab)=0

EA(ab):{ _
(Fa(@) v Fa(b)) — Fg(ab) if Fg(ab)>0
Definition 6.2.5. Let G, =(A,B;) and G, =(A,,B,) be spherical neutrosophic

graphs of G; =(Vy, ;) and G, = (V,,E,) respectively. The union of G, and

G, is defined as follows:

Tp, (a) if aeV,and agV,
Ta(@) =1Ta, (a) if agV, and aeV,
Ta, (@) vTa, (@) ifaeVvinv,
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la(@) =114, (a) if agV,and aeV,
|A1(a)\/ IA2 (a) |f aeVl ﬂVZ

Fa, () if aeVyand agV,
Fa(a) =1Fa,(a) if agV,and aeV,

Fa (@) AFp (@) if aeViNV,

T, (ab) if abe E;and a¢ E,
Tg(ab) =4 Tg, (ab) if abeE, and ag E;

TBl (a) \Y% TB?_ (a) |f ae El ﬂ E2

I, (ab) if abeE;andaeE,
Ig(ab) =11g, (ab) if abe E, and a¢ E;

lg, (@) vig, (@) ifaeENE,

Fg, (ab) if abe E; and a¢E,
Fg (ab) =4 Fg, (ab) if abeE, and a¢ E;

FBl (a) VAN FBZ (a) |f ae El ﬂ E2

For any  spherical neutrosophic  graphs G, and G,

Lo (Gl UGZ) =Xa (Gl) VX (GZ) .

Definition 6.2.6. A spherical neutrosophic graph G = (A, B)is called Complete

Spherical neutrosophic Graph (CSNG) if the following conditions are
satisfied:

Tg(ab) =Ta(a) ATa(b),
Ig(@b) =1a(@) Al a(D),
Fg(ab) =Fa(a) v Fa(b) v a,be A.

Example 6.2.7. Consider the complete spherical neutrosophic graph

G=(AB) with vertex set A={aj,a,,a;384,8} and the edge set

B ={a5, 83,844,845, 893,804,895, 834,835, 845}, the membership functions

defined as follows,
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(0.8,0.2,0.9) forn=1
(0.9,0.4,0.8) forn=2
(Ty(ay) 11(ay), F(a,)) =4(0.7,0.6,0.2) forn=3
(0.8,0.4,0.9) forn=4
(0.6,0.7,0.3) forn=5

(0.8,0.2,0.9) for nm=12,14
(0.7,0.2,0.9) for nm=13
(0.6,0.2,0.9) for nm=15
(0.7,0.4,0.8) for nm=23
(T (aym)s 1o (@nm) B2 (anm)) = 1(0.8, 0.4, 0.9) for nm =24
(0.6, 0.4,0.8) for nm =25
(0.7,0.4,0.9) for nm=34
(0.6, 0.6, 0.3) for nm =235
(0.6,0.4,0.9) for nm=45

Fig. 6.3: CSNG
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Fig. 6.4: Vertex coloring of CSNG

Vertex Strongly Adjacent Vertices
& ay, 83,8y, as
a, &y, 83,8y, A
a3 &, 8,8y, A
ay &, ay,83, A
as &y, ay,83, ay

Here degs(A)=Number of edges incident on a vertices that are strongly

adjacent to A. Now degs(a) =4, degq(ay) =4, degs(az) =4, degq(as) =4,

deg(as) =4 and degg(ag) =4 .

following condition, deg(A) > degs(A) .

Therefore the above results satisfies the
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Since a,, a3, a4, a5 are strongly adjacent to & so they do not have same color.
Thus ¢ ={¢;, 5, b3, 94,95} be the family of spherical neutrosophic sets.

(0.8,0.2,0.9) forn=1

bu(@n) = {(O, 0, 1) otherwise

(0.9,0.4,0.8) forn=2
(0, 0,1) otherwise

(0.7,0.6,0.2) forn=3

2 (an) :{ (0, 0,1) otherwise

¢3(an) :{

ba(a,) = {(0-8, 04,09 forn=4 . _ {(0.6, 0.7,03) forn=5

(0, 0,1) otherwise (0, 0,1) otherwise
Hence the family ¢ fulfilled the conditions of complete spherical neutrosophic

vertex coloring of G. Hence the complete spherical neutrosophic chromatic

number of G is %, (G) =5.

Definition 6.2.8. A spherical neutrosophic graph G = (A,B)is called Strong
Spherical neutrosophic Graph (SSNG) if the following conditions are
satisfied:

Tg(ab) =Ta(a) ATa(b),

Ig(ab) = 1a(a) A 1a(D),

Fg(ab) =Fa(@) v Fa(b) Va,beB.

Definition 6.2.9. The complement of a spherical neutrosophic graph
G = (A, B) isdefined by G =(A,B), where

(A=A

(i) Vac A, Ta(@)=Ta(a), la(@)=14(a) and Fa(a) = Fa(a)

(i) vabe A Ta(ab)= {TA(a)OATA(b) ififT-EFSZi,):fo

1a(@) Al5(b) if 15(ab)=0

'A(ab):{ 0 if 15(ab) >0

Fa(a)v Fa(b) if Fg(ab)=0

FA(ab)z{ 0 if Fy(ab)>0
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Example 6.2.10. Consider the strong spherical neutrosophic graph G=(A,B)

with  vertex set A={aj,a,,83,84,85,85} and the

set

B ={a,, 85, a5, 834,335,845}, the membership functions defined as follows,

(Tl(an)’ Il(an)v Fl(an)) =

(rz (anm)f Iz(anm)i I:2 (anm)) =

Fig. 6.5:

(0.7,0.5,0.1) forn=1
(0.8,0.4,0.5) forn=2
(0.3,0.6,0.7) forn=3
(0.5,0.5,0.9) forn=4
(0.2,0.7,0.3) forn=5
(0.4,0.8,0.2) forn=6

(0.7,0.4,0.5) for nm=12
(0.4,0.5,0.2) fornm=16
(0.2,0.4,0.5) fornm=25
(0.3,0.5,0.9) fornm=34
(0.3,0.6,0.7) for nm=236
(0.2,0.5,0.9) for nm=45

SSNG

121



Fig. 6.6: Vertex coloring of SSNG

Vertex Strongly Adjacent Vertices
Y a,, ag
a, 3y, as
a3 ay, ag
ay as, a5
as ay, 3y
ag ay, as

Here degs(A)= Number of edges incident on a vertices that are strongly
adjacent to A. Now deg (&) =2, degs(ay) =2, degs(az) =2, degs(ay) =2,
degs(as) =2 and degg(ag) =2 . Therefore the above results satisfies the
following condition, deg(A) > deg(A).

Since ay, az are strongly adjacent to & so they do not have same color. Thus

o ={d, d,} be the family of spherical neutrosophic sets.
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(0.7,0.5,0.1) forn=1

(0.3,0.6,0.7) forn=3

¢l(an) = y
(0.2,0.7,0.3) forn=5

(0, 0,1) otherwise

(0.8,0.4,0.5) forn=2
(0.5,0.5,0.9) forn=4
(0.4,0.8,0.2) forn=6
(0, 0,1) otherwise

¢2 (an) =

Hence the family ¢ fulfilled the conditions of strong spherical neutrosophic
vertex coloring of G. Hence the strong spherical neutrosophic chromatic
number of G is ¥, (G) =2.

Theorem 6.2.11. For any complete spherical neutrosophic graph with n
vertices, x,(G)<n.

Proof. By the definition of complete spherical neutrosophic graph, all the
vertices are strongly adjacent to each other. The complete spherical
neutrosophic graph with n vertices has spherical neutrosophic vertex coloring
is n. By the observations, all the other graphs with n vertices are sub graphs
of complete spherical neutrosophic graph. Hence y,(G) <n.

Theorem 6.2.12. For a path graph Py, %, (Py) =2 where m> 2.
Proof. Consider a family P ={ay,a,}of spherical neutrosophic sets defined

on V as follows:

(T(ay), 1(a,), F(a,)) for n=odd
O‘l(an) = { B
(0,0, for n=even
{U(an), I(a,), F(a,)) for n=even
O(2(3-n) = B
0,0,7) for n=odd

Hence the family P fulfilled the conditions of Spherical neutrosophic vertex

coloring of G. Hence the spherical neutrosophic chromatic number of P, is

Xoc(Pm) =2.

123



2 if m=even
Theorem 6.2.13. For a cycle graph C,,, C.,)= where m>
ycle graph C,, %, (Cy) {3 it m = odd m>3

Proof.
For m is even: Consider a family P ={a,, a,}of spherical neutrosophic sets
defined on V as follows:

(T(ay), 1(a,), F(a,)) for n=odd
(0,0, for n=even

0‘l(an) = {

(T(ay), I(a,), F(a,)) for n=even

%2(@n) :{ 0,01  forn=odd

Hence the family P fulfilled the conditions of spherical neutrosophic vertex
coloring of G. Hence the spherical neutrosophic chromatic number of C,is
Xa (Cm) =2.

For m is odd: Consider a family P ={o4,a,, a3} 0f spherical neutrosophic

sets defined on V as follows:

(T(ay), I(a,), F(a,)) forn=13..,m-2
OLl(an) = .
(0,0, otherwise
(T(ay), 1(a,), F(a,)) forn=24,.,m-1
a2 (an) ={ .
(0,0, otherwise

(T(an). 1(ay), F(a)) forn=m

%2(8) = { (0,0,1) otherwise

Hence the family P fulfilled the conditions of spherical neutrosophic vertex

coloring of G. Hence the spherical neutrosophic chromatic number of C, is

X(x(Cm) =3.
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6.3 Vertex coloring of Bipolar Spherical

Neutrosophic Graph

Definition 6.3.1. The bipolar spherical neutrosophic graph G = (A B)
consisting of a family p=(P*,P)=({os, o}, ai } {0 0z, ap,}) Of
bipolar spherical neutrosophic set A is called a (k;,k,) - bipolar spherical
neutrosophic coloring if

(i) max{o, (@)}=A mn{a,(@)}=A VvacA

(i) min{ oy, o} =0, max{ oy, o} =0

(iii)V strong edge ab of G,
o (T (a)) Aoy (Ty (b)) =0, oy (Ty(@)) v oy (Ty (b)) =0

ot (11 (@) A ot (136)) =0, a7 (13(2)) v 0t (1, (5)) = 0and

oy (F(@) vy (RD) =1 a, (F(a) Ao, (F(b) =1 A <n<k,ky)
The minimum colors for G with (k;,k,) -bipolar spherical neutrosophic
coloring is denoted by 7,(G)=(x . (G).x - (G)) is called the chromatic

number of the bipolar spherical neutrosophic graph G.

Example 6.3.2. Consider the spherical neutrosophic graph G =(A,B) with
vertex set A={aj,a,,a3,8,} and the edge set B ={a;,,a4,853,804,834}, the

membership functions defined as follows,

(0.5,0.7,0.9,-0.8,-0.6,—0.4) forn=1
(0.6,0.2,0.5,-0.7,-0.1,-0.9) forn=2
(0.8,0.6,0.4,-0.3,-0.4,-0.6) forn=3
(0.2,0.9,0.5,-0.6,-0.7,-0.4) forn=4

(Tl(an)i Il(an)! Fl(an)) =
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(0.5,0.2,0.9,-0.7,-0.1,-0.9) for nm =12
(0.2,0.7,0.9,-0.6,-0.6,—0.4) fornm=14
(Ty(@nm), 12 (@ym ), B2 (aym)) =4(0.6, 0.2, 0.5,-0.3,-0.1,-0.9) for nm = 23
(0.2,0.2,0.5,-0.6,—0.1,-0.9) for nm =24
(0.2,0.6, 0.5,-0.3,-0.4,-0.6) for nm =234

di2
dy d;
h | N
dyg dy
diyg
Fig. 6.7: BSNG
E.l"l
2 2,
NS
> a3
2.
d3g

Fig. 6.8: Vertex coloring of BSNG
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Vertex Strongly Adjacent Vertices
% ay, ay
a dq, dz, dy
a3 ay, Ay
ay dq, dy, ds

Here degs(A)= Number of edges incident on a vertices that are strongly
adjacent to A. Now degs(ay) =2, degs(ay) =3, degs(az) =2 degs(ay)=3.

Therefore the above results satisfies the following condition, deg(A) > deg,(A)

Since a,, a, are strongly adjacent to & so they do not have same color. Thus

= {1, 02,03 3.{d1, 97, d3}) be the family of spherical neutrosophic sets.

(0.5,0.7,0.9) forn=1
o7 (a,) =4(0.8,0.6,0.4) forn=3
(0, 0,1) otherwise

(-0.8,-0.6,-0.4) forn=1
¢; (a,) =4(-0.3,-0.4,-0.6) forn=3
(0, 0,1) otherwise

(0.6,0.2,0.5) forn=2

02(@n) = {(O, 0, 1) otherwise

(-0.7,-0.1,-0.9) forn=2

02(3) = {(0, 0, 1) otherwise

(0.2,0.9,0.5) forn=4

05 (@) = {(0, 0, 1) otherwise

(-0.6,-0.7,-0.4) forn=4

b5 (@) = {(0, 0, 1) otherwise
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Hence the spherical neutrosophic chromatic number of G s
16 (G) =[x G)x, (G))=(33).

Definition 6.3.3. Let G,=(A,B;) and G, =(A,,B,) be bipolar spherical

neutrosophic graphs of G, and G, respectively. Then G, UG, is defined as
follows:

Tp () if acV, and agV,

Ta(8) =1Ta, () if agV, and aeV,

Ta (@ VvTa (@) if aeViNV,

Ty (a) if aeV,and agV,
Ta(a)=4Tp, (a) if agV, and aeV,
Ta @ ATp (a) if aeVy NV,

I 5, (@) if aeV;and agV,
Ia(@) =114, (a) if agV,and aeV,

I, @ V1A (@) if aeViNV,

Ia () if aeV,and agV,
Ta(@) =114, (a) if agV,and aeV,

I @ Ala, (@) if aeViV;

Fa (@) if aeVyand agV,
Fa(a)=1Fa, (2) if agV, and aeV,

Fa (@ AFp (@) if aeViNV,

Fp, (2) if aeV,and agV,
Fa(a)=1Fa,(a) if agV,andaeV,

Fa (@ VFp (@) if aeViNV,

Tg, (ab) if abeE;and agE,
Tg (ab) = 1 Tg, (ab) if abeE, and agE,;
Tg, (@) vTg, (@) if acENE,
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Tg, (ab) if abeE;jand a¢E,
Tg (ab) =1 Tg, (ab) if abeE,and ag E;
Tg (@) ATg, (@) ifaeENE;

g, (ab) if abeE; and agE,
Ig (ab) = 1g, (ab) if abe E, and ag E;
lg,@)vlg, (@ ifacENE,

I, (ab) if abeE; and a¢E,
Ig(ab) =11g, (ab) if abeE, and a¢ E;

Igl(a)/\lgz(a) if acE; NE,

Fg, (ab) if abeE; and agE,
Fg (ab) =< Fg, (ab) if abeE, and ag E;

Fg (@) AFg, (a) if acE NE,

Fg, (ab) if abe E;and a¢ E,
Fg (ab) =1 Fg, (ab) if abeE, and a¢ E;

Fg, (@ Vv Fg (@) ifaeENE,

For any bipolar spherical neutrosophic graphs G and G, ,

Lo (Gl UGZ) =Xa (Gl) VX (GZ) .

Definition 6.3.4. A bipolar spherical neutrosophic graph G =(A,B)is called

Complete Bipolar Spherical Neutrosophic Graph (CBSNG) if the following

conditions are satisfied:
Tg (@b)=TA (@) ATA (D), Tg(ab)=Ta(a)vTa(b)
15(@b)=14() AlA(D), 15(ab)=14(@)v1a(b)

Fe (@b)=FAi (@)vFA(b), Fg(ab)=F5(@)AFA(b) VabeA.
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Example 6.3.5. Consider the complete bipolar spherical neutrosophic graph

G=(AB) with wvertex set A={a,a,,83,8,} and the edge set

B ={ay,, &3, &4, 83, 8y4,83,}, the membership functions defined as follows,

(0.4,0.6,0.5,-0.3,-0.5,-0.1) forn=1
(0.2,05,0.7,-0.1,-0.4,-0.8) forn=2
(0.8,0.7,0.1,-0.9,-0.2,-0.1) forn=3
(0.1,0.4,0.3,-0.7,-0.5,-0.2) forn=4

(Tl(an)i Il(an)- Fl(an)) =

(0.2,0.5,0.7,-0.1,-0.4,-0.8) for nrm=12
(0.4, 0.6, 0.5,-0.3,-0.2,-0.1) for nm=13
(0.1,0.4,0.5,-0.3,-0.5,-0.2) fornm=14
(0.2,0.5,0.7,-0.1,-0.2,-0.8) for nm =23
(0.1,0.4,0.7,-0.1,-0.4,-0.8) for nm =24
(0.1,0.4,0.3,-0.7,-0.2,-0.2) for nm =234

(T2 (anm)’ |2(anm)v I:2 (anm)) =

dy dy
a4 d73
g dj
d3g
Fig. 6.9: BCSNG
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d3yg

Fig. 6.10: Vertex coloring of BCSNG

Vertex Strongly Adjacent Vertices
& ay, a3, 4y
& ay, a3, 8y
as &, &,
ay a,a,, a3

Here degs(A)= Number of edges incident on a vertices that are strongly
adjacent to A. Now deg.(ay) =3, deg.(a,) =3, degs(as) =3, degs(ay)=3.
Therefore the above results satisfies the following condition, deg(A) > deg(A).

Since a,, az, a4 are strongly adjacent to a so they do not have same color.

Thus ¢ =({o1,92,93,023{d1,92,03,023) be the family of spherical
neutrosophic sets.

(0.4,0.6,0.5) forn=1

b (@)= {(O, 0, 1) otherwise

(-0.3,-0.5,-0.1) forn=1

b (@)= {(O, 0, 1) otherwise
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(0.2,0.5,0.7) forn=2

02(2n) = {(O, 0, 1) otherwise

(-0.1,-0.4,-0.8) forn=2

62(@n) = {(O, 0, 1) otherwise

(0.8,0.7,0.2) forn=3

03 (3) = {(O, 0, 1) otherwise

(-0.9,-0.2,-0.1) forn=3

03 (@) = {(O, 0,1) otherwise

(0.1,0.4,0.3) forn=4

¢4 (@)= {(O, 0,1) otherwise

(-0.7,-0.5,-0.2) forn=4

b4 (@) = {(0, 0, 1) otherwise

Hence the family ¢ fulfilled the conditions of complete spherical neutrosophic

vertex coloring of G. Hence the complete spherical neutrosophic chromatic

number of G is %, (G) = (X§+ (G),xg_ (G)): (44).

Theorem 6.3.6. The bipolar spherical neutrosophic vertex chromatic number
of complete bipolar spherical neutrosophic graph G is (n, n), where n is the
number of vertices of G.ie) x,(G) =[x, (G).x - (G))< (n.n).

Proof. By the definition of complete bipolar spherical neutrosophic graph, all
the vertices are strongly adjacent to each other. The complete bipolar
spherical neutrosophic graph with (n,n) vertices has bipolar spherical
neutrosophic vertex coloring is (n,n). By the observations, all the other

graphs with n vertices are sub graphs of complete spherical neutrosophic
graph. Hence y,(G)=(x - (G).% - (G))<(n.n).

Definition 6.3.7. A bipolar spherical neutrosophic graph G =(A,B)is called

Strong Bipolar Spherical Neutrosophic Graph (SBSNG) if the following

conditions are satisfied:
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Tg (ab)=TA (@) ATA (D), Tg(ab)=Ta(a)vTa(b)
Ig@b)=1a@)A1A(b), Ig(@b)=1x@)vIa()

Fe (@b)=Fi (@) vFA(b), Fg(ab)=F5(@)AFA(b) VabeB.

Example 6.3.8. Consider the strong bipolar spherical neutrosophic graph

G=(AB) with wvertex set A={a,a,,83,8,} and the edge set
B ={ay3, a4, 853,84}, the membership functions defined as follows,

(0.6,0.5,0.2,-0.5,-0.4,-0.1) for n=1
(0.8,0.7,0.1,-0.2,-0.7,-0.3) for n=2
(0.4,0.7,0.7,-0.9,-0.4,-0.5) forn=3
(0.7,0.6,0.8,-0.6,-0.3-0.9) for n =4

(rl(an)v Il(an)1 Fl(an)) =

(0.4,0.5,0.7,-0.5,-0.4,-0.5) for nm=13
(0.6, 0.5, 0.8,-0.5,-0.3,-0.9) for nm=14
(0.4,0.7,0.7,-0.2,-0.4,-0.5) for nm =23
(0.7,0.6,0.8,-0.2,-0.3,—0.9) for nm =24

(TZ (anm )v I 2 (anm )’ I:2 (anm )) =

dq d;
ﬂa’.;

dig d3

ay as

Fig. 6.11: BSSNG
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Fig. 6.12: Vertex coloring of BSSNG

Vertex Strongly Adjacent Vertices
] dg, dy
& az, ay
a3 a, a
ay ay, ay

Here degs(A)= Number of edges incident on a vertices that are strongly

adjacent to A. Now deg.(a) =2, deg.(a,) =2, deg,(a3) =2, degs(ay)=2 .
Therefore the above results satisfies the following condition, deg(A) > deg,(A) .

Since ag, a4 are strongly adjacent to & so they do not have same color. Thus

¢ ={d;, d53.{d1 .9} be the family of spherical neutrosophic sets.
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(0.6,0.5,0.2) for n=1
¢ (a,) =1(0.8,0.7,0.1) forn=2
(0, 0,1) otherwise

(-0.5,-0.4,-0.1) forn=1
¢; (a,)=4(-0.2,-0.7,-0.3) forn=2
(0, 0,1) otherwise

(0.4,0.7,0.7) forn=3
¢3(a,)=1(0.7,0.6,0.8) forn=4
(0, 0,2) otherwise

(-0.9,-0.4,-0.2) forn=3
¢, (a,) =4(-0.6,-0.3,-0.9) forn=4
(0, 0,1) otherwise

Hence the family ¢ fulfilled the conditions of complete spherical

neutrosophic vertex coloring of G. Hence the complete spherical

neutrosophic chromatic number of G is %, (G) = (x2+ (G), X(Sx— (G)): (2,2).
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