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1. INTRODUCTION

Fuzzy set theory and intuitionistic fuzzy sets theory are useful models for dealing with uncertainty and incomplete
information. But they may not be sufficient in modeling of indeterminate and inconsistent information encountered
in real world. In order to cope with this issue, neutrosophic set theory was proposed by Smarandache as a

generalization of fuzzy sets and intuitionistic fuzzy sets.

Neutrosophic set is a powerful tool to deal with incomplete, indeterminate and inconsistent information in
real world. It is a generalization of the theory of fuzzy set, intuitionistic fuzzy sets, interval-valued fuzzy sets and
interval-valued intuitionistic fuzzy sets, then the neutrosophic set is characterized by a truth-membership degree
(T), an indeterminacy-membership degree (I) and a falsity-membership degree (F)independently, which are within

the real standard or nonstandard unit interval ]70, 1*[.

Properties and isomorphism of total and middle fuzzy graphs was given by Nagoorgani and Malarvizhi.
Here, in this paper some properties of 1 — Quasi total Single valued Neutrosophic graphs is defined and isomorphic

relation is discussed.

2. PRELIMINARIES

A Single-Valued Neutrosophic graph(SVN graph) is a pair G = (A,B) of the crisp graph G* = (V, E)(i.e., with
underlying set V), where A : V — [0, 1] is single-valued neutrosophic set in V and B : V x V — [0, 1] is single-

valued neutrosophic relation on V such that
Ta(xy) < min{Ta(x), Ta(y)},
Ip(xy) < min{Ia(x), Ia(y) },

Fg(xy) < max{Fa(x), Fa(y)}
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30 G. Divya & Dr. J. Malarvizhi
for all X, y € V. A is called single-valued neutrosophic vertex set of G and B is called single-valued neutrosophic
edge set of G, respectively.

Given a single-valued neutrosophic graph G = (A,B) of a crisp graph G* = (V, E), the order of G is defined as
Ol‘del‘ (G) = (O T(G)l OI (G), OF(G)), Where OT(G) = ZVEV TA(V), OI(G) = ZVEV IA(V), O F(G) = ZVEV FA(V).

Given a single-valued neutrosophic graph G = (A,B) of a crisp graph G* = (V, E), the size of G is defined as
Size(G) = (S1(G), S;(G), Sp(G)), where S7(G) = Yyuy T (W, V), S1(G) = Xy [5(W, V), Sp(G) = Ty Fp (W, v).

The degree of a vertex x in an SVNG, G = (A, B) is defined to be sum of the weights of the edges incident at x. It
is denoted by dg(u) and is equal to (X 2y Tg (U, V) , X yey Ig (W, V), Dyzy F (4, v)) for all v adjacent to u in G*.

Two vertices x and y are said to be neighbors in SVNG if either one of the following conditions hold
o Tg(x,y)>0,I5(xy)>0Fzxy) >0
o Tp(xy) =0lIg(xy) > 0,Fg(xy) >0
o Tp(xy)>0,Ig(xy) =0,Fg(xy) >0
o Tp(xy)>0,Ig(xy)>0,Fg(xy) =0
e Tgxy) =0Ig(xy) =0,Fp(xy) >0
e Texy) =0,Ig(xy) >0,Fp(xy) =0
e Tg(xy)>0,I5(xy)=0Fgkxy)=0forx,y€A

Let G and G’ be single valued neutrosophic graphs with underlying sets V and V' respectively. A homomorphism

of single valued neutrosophic graphs, h : G = G'is amap h : V - V' which satisfies
Ta(u) < Ty (h(u)), [x(w) < 1, (h(u)), Fa(u) < Fy(h(u)) for allu € V
Tz (u,v) < Ty (h(u), h(v)), Iz (u,v) < Iy (h(u), h(v)), Fg(u,v) < Fy(h(u), h(v)) for allu,v € V.

Let G and G’ be single valued neutrosophic graphs with underlying sets V and V' respectively. An isomorphism of

single valued neutrosophic graphs, h : G — G’ is a bijective map h : V — V' which satisfies
Ta() = Ty (h(w), 1y(w) = Ly (h(w). Fo(w) = F (h(w)) for all u € V

Tg(u, v) = Ty (h(u), h(v)), Ig(u,v) = Iz (h(u), h(v)), Fg(u,v) = Fy(h(u),h(v)) for all u,v € V.Then G is said

to be isomorphic to G.Two isomorphic graphs are given below

A weak isomorphism of single valued neutrosophic graphs, h : G - G'is a map h : V > V' which is a bijective

homomorphism that satisfies
Ta() = Ty (h(w), 1y(w) = Ly (h(w). Fo(w) = F(h(w)) for allu € V

A co-weak isomorphism of single valued neutrosophic graphs, h : G = G is amap h : V > V' which is a bijective

homomorphism that satisfies

Tg(u, v) = Ty (h(u), h(v)), Iz (u,v) = Iy (h(u), h(v)), Fg(u,v) = Fg'(h(u),h(v)) for all u,v € V.
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2 — Quasi Total Single Valued Neutrosophic Graph and its Properties 31

The busy value of the vertex x in G is BV(x) = (BVy, (x), BVj, (x),BVg, (x)) = (i TA(x) A Ta(x1), 2 1o () A
[,(%1), X Fa(X) V Fa(x;)) where x; are the neighbours of x and the busy value of G is BV(G) = );; BV(x;) where x; are the

vertices of G.

Let G: (A,B) be a SVN graph with the underlying crisp graph G* = (V, E). The vertices and edges of G are taken
together as vertex set of sd(G) = (Agq, Bsq), each edge ‘e’ in G is replaced by a new vertex and that vertex is made as a

adjacent of those vertices which lie on ‘e’ in G. Here Agq is a SVN subset defined on V U E as
(T, Ip, Fa)sg(®x) = (Ty, Ih, FA)X) ifXx EV
= (Tg, 15, Fp)X)ifx €E
The SVN relation Bgq on V U E is defined as
Tp,,(xy) = TA(x) ATg(y) ifx € Vandy € E
=0 otherwise
g, xy) =1, Alg(y)ifx€Vandy €E
=0 otherwise
Fp,(xy) =Fg(y) ifx € Vandy € E
=0 otherwise

(Tgyr 1By FBg) (X y) is @ SVN relation on (Ta_,, 15 ,, Fa,) and hence the pair sd(G) = (Agq, Bsa), is a SVN

graph. This pair is said as subdivision SVN graph of G.

Let G=(A,B) be a SVN graph with its underlying crisp graph G* = (V,E). The pair tI(G) = (Ag, By) of G is
defined as follows. The vertex set of tI(G) is V U E. The SVN subset Ay is defined on V U E as,

(Ta Ia Fadu(x) = (Ta, In, FA)(X) ifx €V

=(Tg, I5, Fp)®) ifx €E

The SVN relation B on V U E is defined as

Tg, (% y) = Tg(x,y), Ig,(x y) =1g(xy),Fg,(x y) = Fg(x,y) if (x y) € E
Tg, (x,y) = Ta(x) ATg(y) if x € Vandy € E

=0 otherwise

g, xy) =1a(x) Alg(y)ifx€Vandy € E

=0 otherwise

Fp,(xy) =Fg(y)ifx € Vandy € E

=0 otherwise

Tg, (e,f) = Tg(e) A Tg(f) if e, f € E & they have a vertex in common
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=0 otherwise

Ig, (e,f) = Ig(e) Alg(f) if e, f € E & they have a vertex in common
=0 otherwise

Fg, (e,f) = Fg(e) v Fg(f) if e, f € E & they have a vertex in common
=0 otherwise

Thus by the definition By is a single valued neutrosophic relation on Ay. Hence the pair tI(G) = (Ay, By) is a

SVN graph and is termed as Total Single Valued Neutrosophic Graph.

Let G=(A,B) be a SVN graph with its underlying crisp graph G* = (V, E). The vertices and edges of G are taken

together as the vertex set of the pair M(G) = (Am, Bm) where

(Ta I FAdu(x) = (Ty, I, FA)X) ifx €V
= (Tg, Iz, Fp)(x) ifx € E
(Tg, Iy, Fg)m(x,y) = 0ifbothx,y € V
Tg,, (e, ) = Tg(e) A Tg(f) if e, f € E & they have a vertex in common
=0 otherwise
Ig, (e, f) = Ig(e) Alg(f) if e, f € E & they have a vertex in common
=0 otherwise
Fg, (e f) =Fg(e) vFg(f) if e, f € E & they have a vertex in common
=0 otherwise
Tg,,(x,y) = Tg(y) ifx € Vandy € E
=0 otherwise
I, (x,y) =Ig(y) ifx E Vandy € E
=0 otherwise
Fp, (x,y) =Fp(y) ifx € Vandy € E
=0 otherwise

As Aw is defined only through the values of A and B, Ay;: VUE — [0,1] is well defined SVN subset on V U E.

Also By is a SVN relation on Ay is also well defined. Hence the pair M(G) = (Ay;, By) is @ SVN graph and is termed as
Middle Single Valued Neutrosophic Graph.

Let G=(A,B) be a SVN graph with its underlying crisp graph G* = (V, E). The pair Q;tl(G) = (Aq,u, Bo,m) of G

is defined as follows. The vertex set of Q;tl(G) is V U E. The SVN subset Aqiq is defined on VU E as,

(Ta, Ia, Fado,u(®) = (Ta, 1o, FA)®) ifx €V
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2 — Quasi Total Single Valued Neutrosophic Graph and its Properties 33
= (T, I, Fg)(x) ifx EE
The SVN relation By, on V U E is defined as
Teo o ®Y) = Te(x,y),Ig, ,,(xy) = Ig(x,¥),Fg, ,(x,y) = Fg(x,y) if (x y) €E
TBQ1tl (e,f) = Tg(e) A Tg(f) if e, f € E & they have a vertex in common

=0 otherwise

IBQ1tl (e,f) = Ig(e) Alg(f) ife,f € E & they have a vertex in common

=0 otherwise

FBQltl (e,f) = Fg(e) VFg(f) if e, f € E & they have a vertex in common

=0 otherwise

Thus by the definition Bqia is a single valued neutrosophic relation on Aqgia. Hence the pair Qtl(G) =

(AQ L Bo 1ﬂ) is a SVN graph and is termed as 1 — Quasi Total Single Valued Neutrosophic Graph.

u(0.2,0.3,0.7) b{0.2,0.2,0.5) v(0.4,0.3,0.6) u(0.2, 0.3,0.7) bid.2, 0.2,0. vi0.4, 0.3,0.6)
i =~ ]
=] (=] =]
[ o o
(=] E;‘li S
5 S 5
@ ™
x06,09,04) 4040308 o5 04,08 x(0.6,05,0.4  90X0308" 55 04,08
G Qitl(G)

In the above Qitl(G), (u, v) = (0.2, 0.2, 0.5), (v, w) = (0.3, 0.2, 0.7), (w, x) = (0.4, 0.3, 0.6), (x, u) = (0.1,0.2, 0.3),
(a,b) = (0.1,0.2, 0.5), (b, ¢) = (0.2, 0.2, 0.7), (c, d) = (0.3, 0.2, 0.7),

(d, 2) = (0.1, 0.2, 0.6)

3.2 —Quasi Total SVNG
Definition 3.1

Let G=(A,B) be a SVN graph with its underlying crisp graph G* = (V,E). The pair Q,tl(G) = (Ag,u, Bg,m) of G is
defined as follows. The vertex set of Q,tl(G) is V U E. The SVN subset Aqgq is defined on VU E as,

(T, 1o Fa)g,u(®) = (T, 15, FA)X) ifx €V
= (Tg, I5, Fp)X) ifx €E

The SVN relation By, on V U E is defined as
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Too, o ®y) = Te(x,y),Ig, (% y) = Ig(x,y),Fg, ,(xy) = Fg(x,y) if (x y) €E
TBtal(X’e) =Tg(x) ATg(e)ifx€V,e e E&x liesone

=0 otherwise

IBtal(X’e) =Igx) Alg(e)ifxeV,e€e E&xliesone

=0 otherwise

Fao,u (x,e) =Fg(e)ifxeV,e€ E&xliesone

=0 otherwise

Thus by the definition Bgay is a single valued neutrosophic relation on Aq. Hence the pair Q,tl(G) =

(AQZtH, BQzﬂ) is a SVN graph and is termed as 2 — Quasi Total Single Valued Neutrosophic Graph.

Example 3.2
ul0.2.0.3.0.71 Bbi0.2.0.2.051 w0.4.0.3.06! ul0.2.0.3.07 BI0.2.0.2.05) VI(0.4.0.3.08
= r & _
o = o E

= 3 =
— ﬂ? — "
= =2 = =1
= = = =
%(0.6,0.5,0.4) di04.03.08)  wips, 04,08 %(0.6,0.8,0.4) dit4.03.08]  ips5, 0408

G Q:1(G)

In the above Qutl(G), ), (u, v) = (0.2, 0.2, 0.5), (v, w) = (0.3, 0.2, 0.7), (w, x) = (0.4, 0.3, 0.6), (x, u) = (0.1,0.2,

0.3), (a,u) =(0.1,0.2,0.3), (u,b) = (0.2,0.2,0.5), (b,v) = (0.2,0.2,0.5),

(v,c) = (0.3,0.2,0.7), (c,w) = (0.3,0.2,0.7), (w,d) = (0.4,0.3,0.6), (d.x) = (0.4,0.3,0.6),

(x,2) = (0.1,0.2,0.3)

Properties of 2 — Quasi Total SVN Graph
Theorem 3.3
Let G=(A,B) be SVN graph and Q> tl(G) is its 2 — Quasi Total SVN graph, order of Q:tl(G) = order(G) + size(G).

By definition of Q.tl(G), vertex set of Q:tl(G) is V U E.

Order of Qutl(G) = (oT( Q,t1(G)), 0;( QH(G)), OF(QZtl(G)))

= (ZXEVUE TAtal (), Lxevue IAtal (), Xxevue FAQZH (X))

= (ZXEV TAtal (X) + ZXEE TAtal (X) i ZXEV IAtal (X) + ZXEE IAQZtll (X) ’ ZXEV FAQZtl (X) + ZXEE FAta] (X))

NAAS Rating: 3.76

Impact Factor (JCC): 7.3195



2 — Quasi Total Single Valued Neutrosophic Graph and its Properties 35

(Brev Tag,u ) Zxev Iagu (0 xev Fagq,a ) + (et Tag,u ) Zxer Tng, (9 Znet Fag,y )
= order(G) + size (G).

Theorem 3.4

Let G=(A,B) be SVN graph and Qutl(G) is its 2 - Quasi Total SVN graph, size of Q:tl(G) = 3 size(G)

Proof
size of Qutl(G)= (ST(QZtl(G)), $,(Q,tI(G)), SF(QZtl(G)))
= (ZX,yEVUE TBtal (X: Y) ) ZX,yEVUE IBtal (X' Y) ’ Zx,yEVUE FBtal (X' y))

= ((ZX,yEV Tsq,u %), Xxyev Igq,u xy), Xxyev Fpq,u( Y)) +

(erv,yeE TBQZU xy), erV,yeE IBQZU xy), erV,yeE FBtal (%, Y)))
x lies on y in second paranthesis

= D Toguu®9), D Ty, ) Fagu@y) |+ D) T@ATE), ) LEALE), ) Fa)
Xyev Xyev Xyev X€EV,y€eE X€V,y€eE X€EV,y€E

=size(G)+2 X Tg(y), 2 X 1p(y), 2 X Fp(y))
= size(QG) + 2 size(G)
= 3size (G)

REMARKS

e If (x, y) € E(G), then there exist a triangle in E(Qxtl(G)) containing (X, y) as one of the edges.

e Ife=(x,y)is not in a triangle of G and e € E(G) is only the edge between the vertices x and y in G, then there is

only one triangle in E(Q.tl(G)) containing (X, y) as one of the edges.
e Every triangle in Q,tl(G) contains an edge of G.
e If Gis a graph containing only one edge then the graph Q»tl(G) contains unique triangle.

4. ISOMORPHIC RELATION BETWEEN SOME SPECIAL TYPES OF SVNG
Theorem 4.1

Let G be single valued neutrosophic graph, Q»tl(G) is weak isomorphic to tI(G).

Proof

Let G = (A,B) be a SVN graph with its underlying crisp graph G'= (V,E). By the definition of Qatl(G), Aqzy is a SVN

subset defined on V U E as

(T Ta, FA)au(X) = (Tp, Iy, FA)(X) ifx €V
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= (Tg, I, Fg)(x) ifx EE (D
The SVN relation Bg,q on V U E is defined as
Tpo,u & Y) = Te(x,y), 15, o (% ¥) = Ig(x,y), Fp, ,(xy) =Fe(x,y) if (x,y) €E
TBtal(X’e) =Tg(x) ATg(e)ifx € Ve e E&x liesone
=0 otherwise
IBQZtl(X’e) =Igx) Alg(e)ifxeV,e€e E&xliesone
=0 otherwise
FBQZtl(X’e) =Fg(e)ifxeV,e€e E&xliesone
=0 otherwise
Using (1) in the above equation,
TBtal (x,e) = TAtal ) A TAtal (e)ifxeV,eeE&xliesone
=0 otherwise
IBQZtl(X’ e) = Iquu(X) A Iquu(e) ifxeV,e€eE&xliesone
=0 otherwise
FBtal(X’ e) = FAQZtlB(e) ifxeV,eeE&xliesone
=0 otherwise
Define a map ‘g’ from Qutl(G) to tI(G) as identity map g: V UE — V U E, g be bijection satisfying
(Ta o Fadu(@(x) = (Ta, Iy, FA)u(x) = (Tp, I, FA)X) = (Ta, In, Fo)g,u(X) ifx €V
(Ta Ta Fa)u(@(x)) = (Ta, Iy, FA)g(x) = (Tg, Ig, F) (X) = (Tp, Iy, Fo)g,u(X) ifx € E
That is (T, I, Fo)u(g(x)) = (Ta, 1o, Fo)g,u(x) ifx € VUE
Case 1
Ifx,y € V., (Tg, Iy, F)u(g(x), €)) = (Tp, I, F)u(x, ) = (T, I, Fp) (. y)ifx,y € V.
By the definition of Q,tl(G), (T, I, F)o,u(*,y) = (Tg, I, Fg)(x,y) if X,y € V by the definition of Q,tI(G)
That implies (Tg, Iy, Fg)o,u(x,y) = (Tp, I, Fp)u(g(x), g()) ifx,y € V
Case 2

Ifx € Vandy =e € E, then
T, (g(x), g(e)) = Tp,(x,€) = min{T,(x), Tg(e)}ifx € V,e € Eandx lieson e

= ( otherwise
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2 — Quasi Total Single Valued Neutrosophic Graph and its Properties 37

Ig, (g(x), g(e)) = I, (x,€) = min{l,(x),Iz(e)}ifx € V,e € Eand x lieson e
= 0 otherwise
Fg, (g(x),g(e)) = Fp,(x,¢) = Fg(e) ifx € V,e EEand x lieson e
=0 otherwise
TBQZH(X, e) =Ta(x) ATg(e)ifx€eV,e EE&x liesone
=0 otherwise
IBQZtl(X’e) =1,x)Alg(e)ifxeV,e e E&xliesone
=0 otherwise
FBQZtl(x,e) =Fg(e)ifxeV,e€e E&xliesone
=0 otherwise
That implies (Tg, Ig, Fg)g,u (%, y) = (Tp, Ip, Fp)u(g(x), g(y))
Case 3
Ifx =¢;,y =¢; € E then
Tg, (e, ej) = min{Tg(e;), T (ej)} ife;, ejhave a vertex in common
Iy, (e, ej) = min{Iz(e), I (ej)} ife;, e;have a vertex in common
Fg, (e;, ej) = max{Fg(e;),Fg (ej)} ife;, ejhave a vertex in common
= (0 otherwise
(TB'IB'FB)QZtl(ei' ej) =0
(Tg, I, Fplg,u(x,y) < (T, I, Fp)y(g(x), 2(y))
Thus from the above cases we getTg, (xy) < Tp,(x,y) ifx,y EVUE
IBtal(x,y) <I,xy)ifx,y EVUE
FBtal(x,y) < Fp,(x,y) ifx,y € VUE
Therefore g: Q,t1(G) — t1(G) is a weak isomorphism.
Theorem 4.2
Let G be single valued neutrosophic graph, Q.tl(G) is isomorphic to G U sd(G).

Proof

Let G = (A, B) be a SVN graph with the underlying crisp graph G* = (V,E). Let H = G U sd(G); H = (P,Q ). H has its
node as V U E. By definition
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Tp(x) = Ta(x) ifx €V
=Teg(x)ifx € E
[(x)=1,x)ifxeV
=Izx)ifx€E

Fp(x) = FA(x) ifx eV
=Fg(x)ifx€E

Toxy) = Tg(xy) if (x y) EE

= Tg,, (x,y) if (x,y) € E(sd(G))
laxy) =lg(xy) if (xy) €E

= I, (xy) if (xy) € E(sd(G))
Folxy) = Fg(xy) if (x,y) EE

= Fp_,(xy) if (x,y) € E(sd(G))
Let us consider the identity map k : Q,tl(G) = G U sd(G) by the definition of Q,tl (G)
TAQ2tl x) =Ta(x)ifxeV
=Tg(x)ifx € E

IAtal(X) =L (x)ifxeV
=I(x)ifx€E

FAtal(X) =F,(x)ifxeV
=Fgx)ifx €E

Tp(k(x)) = Tp(x) = Tyu(x) ifx €V
=Tg(x)ifx € E

r(k(x) =) =1,x) ifxeV
=Iz(x)ifx€E

Fp(k(x)) = Fp(x) = FA(x) ifx e V
=Fg(x)ifx € E

S0, Tag, 4 x) = Tp(k(x))ifx € VUE
IAtal(x) =Ip(k(x))ifx € VUE

FAtal(x) =Fp(k(x))ifxe VUE

Impact Factor (JCC): 7.3195
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2 — Quasi Total Single Valued Neutrosophic Graph and its Properties

Case -1

Ifx,y € Vand (x,y) € E then

Tpo,u & Y) = Ta(x,y)

Ig,q . y) = Iz(xy)

Fgo,u®¥) = Fg(x,y)

To(k(), k() = To(x,y) = Tg(x,y)
La(k(x), k() =Iaxy) = Ig(x,y)
Fo(k(x),k(¥)) = Fo(xy) = Fg(xy)
Therefore Ty, , (%) = To(k(x), k(y))
Ipg,q 0 ) = Io(k(), k()

Fgo,u®y) = Fokx),k(y))

Case -2

IfxeV,eeEandxliesone

sd(G).

Tg,u (% €) = min{T, (x), Tz (e)}

Ig,,q (% y) = min{l,(x), 15 (e)}

Fpo,u(%¥) = Fg(e)

To(k(x), k(e)) = T, (x,€) = min{T,(x), Tg(e)}
Io(k(x), k(e)) = Ip 4 (x,€) = min{l, (%), I5(e)}
Fok(x),k(e)) = Fp_,(x,€) = Fg(e)

Therefore Ty, , (x,) = To(k(x),k(e))

Ipg,q (%) = Io(k(), k()

Fag, (% €) = Fo(k(0, k(e)

Hence by the above two cases and by the definition of H

(T,LF)g,u(xy) = (T, F)o(k(x),k(y)) if (x,y) € E

(T, F)g,u(x€) = (T,I,F)sq(x,) = (T,[, F)q(k(x),k(e)) ifx € V,e € E and x lies on e

39

3)
“

The identity map k : tI(G) — G U sd(G) is bijective and from (2), (3) and (4) Q,tl(G) is isomorphic with G U
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Theorem 4.3
G be single valued neutrosophic graph, tl(G) is isomorphic to M (G) U Q,t1(G).
Proof

Let G = (A, B) be a SVN graph with the underlying crisp graph G* = (V,E). Let H = M(G) U Q,tl(G); H = (P,Q ). H has

its node as V U E. By definition

Tp(x) = Ta(x) ifx €V
=Tzg(x)ifx € E

[(x)=1,x)ifxeV
=Izx)ifx€E
Fp(x) = FA(x)ifx eV
=Fg(x)ifx€E

To(x,y) = Tg,, (% y) if (x,y) € E(sd(G))
= Tg,,, (% ¥) if (x y) € E(Q.t(G))
lox,y) = I, (xy) if (x,y) € E(sd(G))
= Iy, (. ¥) if (x, ) € E(Q.t(®))
Fo(x,y) = Fg,, (x,y) if (x,y) € E(sd(G))
= Fp,_, (0 ¥) if (x y) € E(Q,t1(Q))
Let us consider the identity map f : tI(G) = M(G) U Q,tl(G) by the definition of tI(G)
Tpy (X)) = To,(X) ifxEV

=Tg(x)ifx € E

Ih® =L, ®ifx eV

=Iz(x)ifx€E

Fpg(®) =Fpa(x) ifx €V

=Fg(x)ifx € E

Tp(f(x)) = Tp(x) = T,(x) ifx €V
=Tg(x)ifx € E

LX) =LKx) =[,x)ifxeV

=Iz(x)ifx€E
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Fp(f(x)) = Fp(x) = Fo(x) ifx € V
=Fp(x)ifx €E
So, Ta,, x) = Tp(f(x)) ifx e VUE
o, ®) = p(f(x)) ifx EVUE
Fa,(®) = Fp(f(x)) ifx EVUE

Case — 1:

Ifx,y € Vand (x,y) € E then
Tp, (X y) = Tg(x,y)
Ig,xy) =Ilg(xy)
Fp,(xy) = Fg(xy)
To(f(), f(y)) = To(x,y) = Tg(x,y)
I(f(), f(y)) = Io(x,y) = Iz(x,y)
Fo(fx), f(y)) = Fo(x,y) = Fe(x,y)
Therefore Tg, (x,y) = To(f(x), f(y))
Ig, (5 y) = 1o(fC0), ()
Fp,(xy) = Fo(f(x),f(y))

Case — 2:

Ifx €Vandy € E x lieson y
Tp, (x,y) = min{T) (x), Tz (y)}
I, (% y) = min{l,(x), Iz (y)}
Fp,(xy) = Fg(y)
To(f(x), f(y)) = Tg,, (x,y) = min{T,(x), Te (v)}
L (f(0), £(¥)) = I, ,, (x,y) = min{l; (x),15(¥)}
Fo(f(), f(y)) = Fg, , (x,y) = F(y)
Therefore Ty, (x,y) = To(f(x), f(y))
Iy, (5, y) = 1o(f(x), ()

F,(xy) = Fo(f(x), f(y))
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Case -3
If x,y € E and are adjacent in G*
Tg, (x,y) = min{T(x), Te(y)}
I, (x,y) = min{lg(x), I (y)}
Fg,(x,y) = max{Fp(x), F5(y)}
To(f(), £(y)) = Tpy, (x,y) = min{Tp(x), Tg(y)}
Io(f(x), f(y)) = Ipy, (x,y) = min{lg(x), I;(y)}
Fo(f(x), f(y)) = Fgy, (x,y) = max{Fg(x), Fz(y)}
Therefore Ty, (x,y) = To(f(x), f())
Ig, (x,y) = Io(f(x), ()
Fp,(xy) = Fo(f(), f(y))

Hence by the above three cases and by the definition of H

(T, F)g, (x,y) = (T, F)o(fx), f(y)) if (x,y) €E (6)
(T, F)g,(x,¢) = (T, L, F)g,u(x,e) = (T,I, F)o(k(x),k(e)) if x € Vande € E @)
(T, F)g,(e,) = (T, -)y(e D) = (T, F)ok(e), k(D) ife,f € E (8)

The identity map k : tI(G) = M(G) U Q,tl(G) is bijective and from (5), (6), (7) and (8) tI(G) is isomorphic with
M(G) U Q,t1(G).
Theorem 4.4

G be single valued neutrosophic graph, tl(G) is isomorphic to Q,tI(G) U Q,tl(G).

Proof
Let G = (A, B) be a SVN graph with the underlying crisp graph G* = (V,E). Let H = Q,tI(G) U Q,tI(G); H= (P,Q ). H

has its node as V U E. By definition
Tp(x) = ToX)ifx €V
=Tg(x)ifx €E
L(x)=IL,(x)ifxeV
=Ig(x)ifx €E
Fp(x) =F,(x) ifx €V
=Fzg(x)ifx €E
To&xy) = Tg, ,(x,¥) if (x,y) € E(Q,11(G))
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= Tpy (Y if (x,y) € E(Q,t1(G))
lo&xy) = Ig, ,(xy) if (x,¥) € E(Q;t1(G))
= Ip,,, (x,¥) if (x,) € B(Q:11(G))
Fo(xy) = Fg, ,(xy) if (x,y) € E(Q,11(G))
= Fpy,, (x y) if (x,y) € E(Q,11(G))
Let us consider the identity map h : tI(G) - Q,t1(G) U Q,tl(G) by the definition of tI(G)
Ty, (0 = T, ifx €V
=Tg(x)ifx €E
I, () = LK) ifx €V
=Kx)ifx€E
Fa,(x) = FA(0) ifx €V
=Fz(x)ifx €E
Tp(h(x)) = Tp(x) = T,(X) ifx € V
=Tg(x)ifx €E
(h(x) = LK) = [,(x) ifx € V
=Ig(x)ifx €E
Fp(h(x)) = Fp(x) = F,(x) ifx €V
=Fz(x)ifx€E
So, Tp,(x) = Tp(h(x)) ifx E VUE
I,,® =Ih(x)ifx e VUE
Fy,(x) = Fp(h(x)) ifx E VUE 9)
Case -1
If x,y € Vand (x,y) € E then
Tg,(xy) = Te(x,y)
I, xy) = (xy)
Fg,(x,y) = Fg(x,y)

Toh(x),h(y)) = To(xy) = Te(x,y)
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Io(h(), h(y) = Io&x,y) = Iz(x,y)
Fo(h(x),h(y)) = Fo(x,y) = Fy(x,y)
Therefore Tg, (x,y) = Tq(h(x),h(y))
I, 0 y) = Io(h(0),h(y)
Fi, (5y) = Fo(h(x),h(y))

Case -2

Ifx € Vandy € E x lieson y
T, (x,y) = min{T,(x), Tg(y)}
Ip, (5, y) = min{l, (x), 1;(y)}
Fg,(x,y) = Fg(y)
To(h(G),h(y)) = Tpq,, (%, ¥) = min{T,(x), Ts()}
lo(h(x),h(y)) = I , (5, ¥) = min{l, (), [ ()}
Fo(h(),h(y)) = Fy, , (x,¥) = Fa(y)
Therefore Ty, (x,y) = Tq(h(x),h(y))
I, (6 y) = Io(h(),h(y))
Fi, (5,y) = Fo(h(x),h(y))

Case -3

If X,y € E and are adjacent in G”
Tg,(x,y) = min{Tg(x), Tg(y)}
I, (x,y) = min{Ig(x), Iz (y)}
Fg,(x,y) = max{Fp(x), F5(y)}
To(h(),h(¥)) = Tg, ,(x,y) = min{Tp(x), T(¥)}
Io(h(x),h(y) = I, , (x,y) = min{lp(x), I;(y)}
Fo(h(x),h(y)) = Fg, ,(x,y) = max{Fy(x), Fg(y)}
Therefore Ty, (x,y) = To(h(x),h(y))
Iy, (5, ¥) = 1o(h(),h(3))

Fp,(xy) = Fo(h(x),h(y))
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Hence by the above three cases and by the definition of H

(T, F)g,(x,y) = (T, F)o(h(x),h(y)) if (x,y) EE (10)
(T,LF)p,(xy) = (T, L F)gu(x,y) = (T, )o(h(x),h(y)) if x € Vande € E (11D
(Tl Il F)Btl (X, Y) = (T, I' F)Q]tl (X, Y) = (Tl I' F)Q(h(x)i h(Y)) if © feE (12)

The identity map k : tI(G) — Q,tl(G) U Q,t1(G).is bijective and from (9), (10), (11) and (12) tI(G) is isomorphic

with Q,t1(G) U Q,tI(G).
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