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1. INTRODUCTION

Graph theory has established itself as an important
mathematical tool in a wide variety of subjects ranging from
operational research, linguistic sociology and Architecture. In
real word, the complexity generally arises from uncertainty
in the form of ambiguity. Classical set theory also termed as
crisp set theory and propounded by George Cantor,is
fundamental to the study of fuzzy sets. In 1965, Lofti A.
Zadeh introduced the notion of a fuzzy subset of a set as a

2. PRELIMINARIES
Definition 2.1.

A Neutrosophic Graph is of the form G = < N, L > Where,

method for representing uncertainty. In 1975, Rosenfeld first
introduced fuzzy graph theory as a generalization of Euler
graph theory. Fuzzy graph is the generalization of the
ordinary graph. The Fundamental operations on Complement
of Strong Neutrosophic Graphs. We apply the concept of
strong Neutrosophic Graphs and also some graphs are
connected, we explore some Particular Cases of strong
Neutrosophic Graphs.

(i N ={ny, nz, N3.... Ny} such that A, : N(NG) — [a,b],2A; : N(NG) - [a,b] and
Ar : N(NG) - [a,b] denote the three ways of truth, indeterminacy and falsity.

forallni €N, witha=0and b =1.

0 <Ap(n;) + A;(n;) + Ag(n;) <3 foreachn; € N(NG), (i=1, 2,...n)

(i) L € NxN Where nr : NxN — [a,b],n; : NxN - [a,b], ng : NxN - [a,b], are

such that
nr(niny) < min| Ar(ny), Ar(ny), |
m(mmy) < min[ A4, 24 ()],
ne(nin;) < max| Ag(ny), Ax(ny)],

0< T]T(nin]') + T]I(ninj) + T]F(nin]') < 3, for each (ninj) € L(NG) (1,_] = 1,2,...,”)

Definition 2.2.

A Neutrosophic Graph NG = < N, L > with the triplet (A A;, Az) and (nr 1y, ng) is called Strong Neutrosophic Graph

if
T]T(ninj) = min[ )\T(ni),AT(nj)]
m(ninj) = min[)\l(ni), Al(nj)]
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nF(ninj) = max[AF(ni), AF(nj)], V (n;n;) € L(NG).
(0.6,0.3,0.2)

n, (0.1,0.2,0.6)

ns (0.3050.7)

(0.1,0.2,0.5)
(0.1,0.2,0.7)

Strong Neutrosophic Graph
Figure 1.

Definition 2.3.
The Complement of a Strong Neutrosophic Graph SNG = < A,n > with isa G = (N, L) Strong Neutrosophic Graph

SNG¢ = (A%,n°) where
M) = Mrm), W°Mm) = Ai(ny), W) = We(ny)

0] N¢=N
(i)
i) () { X €
iii n,ng) =1 .
W7y, Nk min| (A)T(ni), M) nny € L°
( ) C( ) { 0 ; n]-nk eL
n;, n = .
WAy, M min[ A);(n;), A);(n)] 5 nyny € LE
C( ) { 0 ; g € L
n;,ny) =
M) (my, e max| (A)F(nj), M) ; nny € L°
(0.6,0.3,0.2)
(0.6,0.3,0.2) s
N1 QO 7,
Q.
[ =) @r\'ﬂ 6
ng 2 > o )
gl 5 (0.2,0.3,0.6) (0.1,0.2.0.6)
(0.2,03,0.6) ~ 2 (0.1,0.2,0.6) p N
S = ©, S
z ‘ ~
2 S, s
% S
n
e ’ (010205 d ¢ (030507)
(0.1,0.2,0.5) (0.3,0.5,0.7) (0.1,0.2,0.7)
Strong Neutrosophic Graph Complement of Strong Neutrosophic Graph
Figure 2. Figure 3.
Remarks:2.4.
If NG = < A,n > is a Neutrosophic Graph on SNG. Then from above Definition 2.3 it follows that
(NG9HE =< A%)E, (Mm®)® > on SNG where (A°)¢ = A and

(M5(n;,ny) = min[ Q)7 (n;, ny)], ((ﬂ)lc)c(npnk) = min[ (A);(n;, ny)],
Thus (M) = M) (M = M)y, and (1)) = (M), the Strong Neutrosophic relation for any Neutrosophic

T
((T])FC)C(nj,nk) = min[ (A)g(n;, ny)]. for all (nin; ) € L(SNG).
Balasubramanian K R, IIMCR Volume 11 Issue 07 July 2023
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3. MAIN RESULTS
Definition 3.1.

Let SNG, = (A;,n,) and SNG, = (A,,n, ) be two Strong Neutrosophic Graph corresponding to the crisp graph (G,) =
(N;,L;) and (G;) = (V,,E;). Then the union of two Strong Neutrosophic Graph is defined as SNG = (SNG,) U (SNG,) =
(A, UA;,m; Uny) with the node set V(SNG) = V(SNG;) U V(SNG,) and the line set L(SNG) = L(SNG;) U L(SNG,) and
A(ny) = (Ar(ny), A(ny), A6 (n;) ) and for all n; € N(SNG);

n (njnk) = (nT(njnk), nl(njnk), nF(njnk)) for all njny € L(SNG);

For any n; € N(SNG);

A 1(n;) ;ifn; € Ny — N,
) Ar(ny) = (Az)r(nj) ;ifn; € Ny = Ny
max ((y)r(n), A)r(my)); ifmy € Ny AN,
( )i(ny) ;ifn; € Ny — N,
iy A(n) = { (A2)1(my) ;ifn € Ny — Ny
(max (Ai(m), A)i(n)) 5 ifnj € Ny NN,
ADr(ny) ;ifn; € Ny — N,
iii) Ap(n;) = { A2)e(ny) ;ifn; € Ny — Ny

\min (Qwr(ny), Az)e(ng)) 5 ifmy €Ny AN,

For any njny € L(SNG);

(M) r(njny) ;ifnny € Ly — Ly

iv) T]T(njnk) = (le)T(njnk) ;ifnng € Ly — Ly
\ max ((nl)T(njnk)' (nz)T(n;nk)): ifnn, € Ly N L,

( (M) (nyny) ;ifnjng € Ly — Ly

V) T][(njnk) = i (nz)l(njnk) ;ifnng € L, — Ly
max ((nl)l(nink)’ (ﬂz)l(njnk)): ifnn, € Ly N L,

(nl)F(njnk) ;ifnng € Ly — L

vi)  mp(nyng) = ! (M2)e(njny) ;ifnjn € Ly — Ly

k min ((nl)F(njnk), (nz)F(n]-nk)); ifnng € LN L,

Definition 3.2.

Let SNG; = (A;,7m;) and SNG, = (A,,1n,) be two Strong Neutrosophic Graph corresponding to the crisp graph G, =
(N;,L;)and G, = (N,,L,). Then the join of two Strong Neutrosophic Graph is defined as (SNG) = (SNG;) + (SNG,) =
(A, +2A5,m; +ny) where the set of nodes areN(SNG) = N(SNG;) U N(SNG,) and the set of lines are
L(SNG) = L(SNG;) U L(SNG,) U L(SNG)* where L(SNG)"is the set of all Lines joining the Nodes of N(SNG,), N(SNG,).

With usual notation A and n are represented by the triplet
A(ny) = (Ar(ny), (), A(n;) ) ¥V n; € N(SNG) and
n (njnk) = (nT(n]-nk), nl(njnk), nF(n]-nk)) V njni € L(SNG) is defined as,
Forany n; € N(NG) = V(SNG;) U V(SNG,).

(7\1)T(nj) ;ifny € Ny — N,
Q) ?\T(nj) = (}\Z)T(nj) ;ifn; € Ny =Ny
| max ((Al)T(nj), (AZ)T(nj)) ;ifn; € N; NN,

A)i(ny) ;ifnj € Ny — N,

(i) )\I(nj) = O\z)l(nj) ;ifn; € Ny — Ny

\max (Ai(m), A)i(ny)) 5 ifny € Ny NN,
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ADe(ny) ;ifn; € Ny — N,
Qi) () = {(hz)p(nj) ;ifn; € N, — Ny
min (QAe(ny), A)e(ng)) 5 ifmy €Ny AN,

For any njny € L(SNG) = L(SNG,) U L(SNG,) U L(SNG)*
(nl)T(njnk) ; ifnjng € Ly — Ly
| (M) r(njny) ; if nyny € Ly — Ly
max (nl)T(n]nk) (T]z)T(n,nk)) ifnyn, € Ly N Ly
U min(Qor(ng), Go)r(n))) 5 if nyny € L°
(M1 (mynye) ; ifnng € Ly — Ly
(le)l(n]nk) ; if nyny € Ly — Ly

) nr(nym) = i
(
\

V) T]I(n]nk) 1 max (nl)l(n]nk) (nz)l(n]nk)) lfn]l’lk eEL,NL,
min ((Al)l(n]) (Az)l(n])) ; if njny € L
(nl)F(n]nk) ; if njng € Ly — L,

J (M2)r(nyny) ;ifnyn € Ly — Ly
(vi) ne(nyny) = min (nl)F(n ), (M2)r(n; nk)) ifnny € Ly N L,

|
U max(@Qor(ny), Ao)e(ny)) 5 if myng € 17

Theorem 3.3:
Let SNG; = (A;,m,) and SNG, = (A,,n, ) be two Complement of Strong Neutrosophic Graph corresponding to the crisp
graph G; = (N;,L;) and G, = (N,, L, ) respectively, and N; N N, = ¢. Then (SNG; U SNG,)¢ = (SNG;)¢ + (SNG,)".

Proof: To Prove that (SNG; U SNG,)¢ = (SNG;)¢ + (SNG,)¢, itis enough to prove that

(M) (A1 VU A)7)(m) = (A1) (m) + ((A)7)(m)
(A1 U A)D)(m) = ((A))(m) + ((A2))(m)
(A)r U AR (m) = ((A)p)(m) + ((A2)p)(m)
forallmeN=N; UN,
(i) (1)1 Y (M2))(mn) = (1)) (mn) + ((2)7)(mn)
((M1)1 Y (M2)(mn) = ((M1))°(mn) + ((M2);)(mn)
((M1)r Y (M2)p)(mn) = (1 )p)(mn) + ((2)p)“(mn)
forallmmeL=1L, UL,
Claim: To Prove
(AT Y A)p)(m) = (A7) () + (A2)p)(n)

Consider

(A1 VU )M = ()1 Y A)7) ()

A M) = A)r(n)
A7) M) = A)r(n) (By Definition 2.3)

Assumethat A, U A, = A

_ (Q)r(m), if neEN; - NZ} (By Definition 3.1)

W) = {(AZ)T(n), if neN, — N,
(DD M) + ()M = A7) + (A)r(n) (By Definition 2.3)

{0\1)T(n) if neN; —

O)e(n), if neN, — N1} (By Definition 3.2)
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Hence ((A)r U (A2)1) (M) = (A1) () + ((A2)r)“(n) forall neN
M)

Similarly the results also apply for the intermediate and falsity values.

()Y A (M) = (A1) () + ((A2)7) ()
(1Y )M = (A M) + (A1) (n)
(Mr VU AR (M) = (AR (m) + (A2)p) (M)

Thus

Now consider
(M;)r(mn), if mn€E, — E, }c

) @ru M) em = (T T
(i) (@ U ))cmy = (L e R
(M1 )p(mn), if mn€E, — Ez}c

i) () U ety = [(IF L T T
(by Definition 3.1), (by Definition 2.3)

; if mn € E;

c _ 0
(1 )r)*"(mn) = minl (o), Qo]+ if € B
0 ; if mneE,
(12 ) (nn) = i), Ouyeo)] 5 if o € EC (1 )r)mn) U (n )p)° (mn) =
0 ; if mne€E”
{min[(?\l)T(m), A)r(m)] ; if mneE*, meN;,neN, }

Similarly, the results also apply for the intermediate and falsity values

Thus
M)r(mn)  ifmn e 1§
O=(M1)r Y (M2))(mn) = { (M2)r(mn) ;ifmn € LS }
min (A;)r(n), A;)r(n); ifmn € L, m € ny,n € n,
............ (iv)
(1) (mn) ;ifmn € L
(@)= (1)1 Y (2)(mn) = { (M2); (mn) ;ifmn € LS }
min (A;);(n), (A;);(n) ; ifmn € L', m € n;,n € n,
..................... (v)
(n1)p(mn) ;ifmn € L
({i)= ((M1)r Y (2 )p)“(mn) = { (M2)r(mn) ;ifmn € LS }
min (A;)g(m), (A,)g(n); if mn € L', m € n;,n € n,
................ (vi)
Hence
ifmne LS ULS

; c _{ (M) Y (Mz)p)(mn) ;
()= ()7 U (2 ))Cmn) = { L e BmE N e,
c _ { (1)1 VU (m2);)(mn) ifmne L ULS
(@)= (@)1 U (2))Cmm) = { {0 I e e Ot
i c _{ (M1)r Y (M2)p)(mn) ; ifmne L{ULS
@)= ((1)r U (nz)p)"(mn) = {max ()\f)F(n), ()F\Z)F(n) ; ifmn € E*,m € N;,n €N,
(By Definition 3.2)

(1)1 Y (M2)p)(mn) = (M1 )p)(mn) + ((2)7)(mn)
(1)1 VU () (mn) = (1)) (mn) + (2 );)(mn)

((M1)r Y (M2)p)(mn) = ((y)p)(mn) + (2 )g)(mn) forall mn € L.
(2)

Here LS =L, — LyandL§{ =L; — L, SinceL; NL, = ¢.
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From (1) and (2) it follow that
(SNG; U SNG,)¢ = (SNG,)¢+ (SNG,)C.
Illustration 3.4.
The validity of the Theorem 3.3 is as follows:
Consider the following Strong Neutrosophic Graphs SNG; and SNG, given in Figure (3.5) and

Figure (3.6).
(0.1,0.4.0.9) (0.103.0.8)  (0.2,0.3.0.7) (0.1.04.0.8)  (0.1.040.9)  (0.1.0.3.0.8)
(020307 (010408 e (010309 f (0.10.3.0.8) e
a b a b f
_ 3 ] 2
< = N )
o = < w
™ ~ e o
S = - >
e (0.1,04,06) | ~ c d g
d (0.3.0.208) h
0.2,0.5,0.6
010408 (050506) (030205 (030708 (10409 ' 030208 (030708
SNG, SNG, (SNG,)* (SNG)*
Figure 3.5. Figure 3.6. Figure 3.5(a) Figure 3.6(a)
(0.1.0.4,0.8) (0.1.0.4.0.5) (0.2.0.5.0.6)
b (010408 ¢ o d
(0.2,0.3.0.7) (0.1.0.4.0.9)
a
(0.5
020,

10 (0.1.0.3.0.8)
> (0.1,0.30.8)

(SNG; U SNG;)¢ = (SNG{)¢ + (SNG,)-.
Figure 3.7.

Theorem 3.8.

Let SNG; = (A;,1;) and SNG, = (A,,n,) be two Strong Neutrosophic Graph corresponding to the crisp graph G, =
(Ny,L;)and G, = (N,, L, ) respectively, with
N; NN, = ¢. Then (SNG; + SNG,)¢ = (SNG;)¢ U (SNG,)°".

Proof: To Prove that (SNG; + SNG,)¢ = (SNG;)¢U (SNG,)¢, itis enough to prove that

(M) (A1 + A1) (m) = (A)7)(m) U ((A2)7)(m)
(A1 + A “(m) = ((A))(m) U ((A2))“(m)
(A + A)p)(m) = ((A)p)(m) U ((A2)p)(m)
foralne N=N; UN,
(ii) (M) + M2)p(mn) = ((My)p)(mn) U (2 ))“(mn)
(M) + (M2))(mn) = ((y))(mn) U ((2);)*(mn)
((M)r + (M2)p)(mn) = ((1)p)(mn) U (2 )p)“(mn)

forallmmelL=1L, UL,
3612 Balasubramanian K R, IIMCR Volume 11 Issue 07 July 2023
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This is valid for the Intermediate and Falsity Values also.
Consider
(D + A)D(m) = (A (m) U ((A))(m) by the definition 3.1 and 3.2.
Assumethat A, U A, = A
_ (Al)T(m), lf m E Nl - N2 }C
(M (m) = {(AZ)T(m), if meN, — N,

A)r(m), if meN; — Nz}

00m) = {5 men, N,

A))(m) = (A)r(m) if meN=N; UN,
A)m)°(m) = (A;)r(m) if meN=N; UN,

(A7 + A)p)(m) = (A1 + A)7)(m)
= (A)r(m) U (A;)r(m)
(A1 + Q) (m) = (A1) (m) U ((A)r)(m)
(A7 + A1) (m) = (A7) (m) U ((A)1)(m) forall me N.

Similarly the result also apply for the intermediate and falsity values.

@

Now Consider

- e _{ ()1 U ()p)(mn) ifmn € 1S U LS

® ()7 + (n2)7)"(mn) = {min 1(7\1T)T(m§, (az)T(n) ; ifuve EX\meN;,ne€ Nz}

ii c _{ (M1 Y (2))(mn) ; ifmn € LS ULS

@ (@t () (mn) = {min(xll)l(m) o)) ; ifuv e Eme Nyne 1\212}

c _{ (Mr Y (M2)p)(mn) ; ifmn e L UL;

(i) ((2)r + (2 )p)“(mn) = {maxO\lF)F(m)z, (;\Z)F(n) ; ifmn€ E*,meN;,ne€ Nz}

(M1)r(mn) ;ifmn € LS
@)= M)r + M2)r)(mn) = { (M2)7(mn) ;ifmn € LS }
min (A;)r(m), A,)r(n); ifmn € L' m € N;,n €N,
........................ @iv) (i) = (M), +

(n1);(mn) ;ifmn € LS
(M2)1)¢(mn) = { (M2); (mn) ;ifmn € LS }
min (A;);(m), (A;);(n) ; if mn € L*,m € N;,n €N,

........................ W iD= (M) +

(M1)g(mn) ;ifmn € LS
(M2)p)¢(mn) = { (M2)(mn) ;ifmn € LS }
max (A;)g(m), A,)r(n); ifmn € L', m € N;,n €N,
..................... (vi)
{ { 0 ; if mnel; \
| lmin[(A)7(m), A)7()] ; if mn € L§ I
0 ; if mnelL,
(iv)= (1)) @)+ (1, )7)* () = ! Cninl G, (e 5 if om €18 ¥
| 0 ; if mn e L*C |
L{ min[(A;)r(m), (A,)r(n)] ; if mn € L m € N;,n € N, )
{ { 0 ; if mnel; \
| tmin[(A,);(m), A); ()] ; if mn € LS I
0 ; if mneL,
()= (1)) m)+(n, ) (mn) = ! binlc), (), oy @]+ i oo € 06 ¥
| 0 ; if mn e L*C |
t{ min[(A;);(m), (A;);(n)] ; if mn € L', m € N;,n €N, )
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{ { 0 ; if mnel, \
max[(A)p(m), A)p()] ; if  mn € L
] . . 0 ; if mnelL,
()= () )+ ) =4 {1 ) s i mn e 19
|{ 0 ; if mné€ L*C |
{ max[(A)p(m), A)p(n)] ; if mn € L' m € N;,n €N, )

({(nl )T(mn), if mneL; — Lz}c\
My )p(mn), if mne€L,— L,

= ! {(nl )I(mn), if mneL,— Lz}c L
|
\

(1)1 (mn), if mné€L;, - Ly

c

|
)

{(Th Jp(mn), if mnel, - Lz}

(Mq)p(mn), if mnel, - L,

({ ()1 Y (z)r)(mn) ; ifmn€ L; UL, }01

| min (A;)p(m), (A,)r(n); ifuv€ L', m € N;,n €N, |
{ ((M1)1 Y (2))(mn) ; ifmne Ly UL, }C
min (A;);(m), (A;);(n); ifuv € L',m € N;,n €N,

|{ ((M1)r Y (2)p)(mn) ; ifmne L, UL, }CI

k max (A;)g(m), A)p(n); ifuve L' meN;,nEN, )

(M1 + M2 (mn) = (M1 )p)(mm) U (3 )1)*(mn)

(M) + (2))(mn) = (1) (nm) U (2 ))(mn)

((M)r + (M2)p)(mn) = ((My)p)(nm) U ((M2 )§)(mn)

2)

From (1) and (2) it follows that
(SNG; + SNG;)€ = (SNG;)€U (SNG,)°.
Illustration 3.9.
Consider the Strong Neutrosophic Graphs SNG, and SNG, given in Figure 3.5 and Figure 3.6.

(0.1.0.4.0.5) (0.2.0.5.0)

2 (010307 ¢ (010206 d (910408
(0.2.0.3.0.7) (0.1.0.4.0.8)
=
O_ —
™ ©
o S
— <
o o
= <
S
e
(0.1,0.4.0.9) (0.3.0.7.0.8)

(0.1.080.

(0.2.0.2.0.9)

SNG; + SNG,
Figure 3.10
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(0.2.0.3.0.7) (0.1.0.4.0.8)
(02030.7)  (0.10408) o0, 0o (0.1.0.3.0.8) . b
5 (0.1,0.3.0.8) b e f (01.0.308) 2.05.0.6)
_ _ = (0.1.0.3.0.7) (0.1.0.4.0.8)
N~ = (<2} t -
S 2 o = (010405 ¢ 04 d
e =} N w
S ~ e o
= > = ® (0.3.0.2.0.5)
e ® < ) h  (0.3.0.7.0.8)
d c €  (0.3.0.20.8 (0_3'0.7‘0.8)_ (0.1,0.2,0.9) (0.1.0.3.0.8)
(0.1,0405)  (0.2.0506) (0.30.20.5)
(0.1.0.4.0.9) f  (0.1.030.8)
(SNG; + SNG,)* ¢ € )eu (SNGy)*
Figure 3.11(a) Figure 3.11(b)

Definition 3.12.

Let SNG; = (A;,7m;) and SNG, = (A,,1n,) be two Strong Neutrosophic Graph corresponding to the crisp graph G, =

(Ny,L;)and G, = (N,,L,) .The Product SNG, o SNG, is the pair (A,n) of Strong Neutrosophic set defined on the Cartesian Produ
(SNG)* = (SNG;)" o (SNG,)" such that

() Ar(myny) = min[ ;)7 (my), A)r(m)],
Ay (mymie) = min[ ) (my), R2)1 (0],
Ap(mjnk) = max[(?\l)F(mi), (A)r(ny)], forall (nj, my) € N;xN,

(i) nr(m, mj)(m: n,) = min[(A;)7(m), (}\Z)T(mj'nk)]'
T]I(m: mj)(m: n,) = min[(ll)l(m): ()\Z)I(mj' nk)]:
T]F(m: mj)(m. n,) = max[(7\1)F(m)x (AZ)F(mj' nk)]:
forallm € N; and for all (mjny) € L,.

(iii) Ny (my, 0)(ny, 0) = min[(A;)r(my, ny), (A;)1(0)]
T]I(m' mj)(m» nj) = min[(A;); (my, ny), (A2);(0)]
TIF(m' mj)(m' nj) = max[(A;)p(my, ni), (A2)r(0)]
for all (myny) € L; and for all o € N,.

Theorem 3.13.

Let SNG; = (A;,1;) and SNG, = (A,,1,) be two Strong Neutrosophic Graph corresponding to the crisp graph G; =
(N;,L;)and G, = (N,,L,) respectively, and SNG = (A, n) be the Cartesian Product of SNG; and SNG, then (SNG; o SNG,)¢ =
(SNG;)€ o (SNGy)©.

Proof:
To prove that (SNG; o SNG,)¢ = (SNG,)€ o (SNG;)¢ it is enough to prove that
() (A7 e O\Z)T)C(m]‘nk) = O‘l)T)C(m]‘) ° (A2)7) ()
(A e (?\Z)I)C(mjnk) = 0\1)1)C(mj) ° (A)) (k)
(g e (}‘Z)F)C(mjnk) = (7\1)F)C(mj) o (A2)p) ()
V (nj, vi) € NixN,
(i) (e (T]Z)T)C(m: n]-)(o, ny) = ((711)T)C(m' n]-) o ((2)1)(0, my)
(M1 ° M2)(m,n)(0,ny) = ((Th)l)c(m' nj) ° ((M2))(o,ny)
(Mo (ﬂz)F)C(m: nj)(o: ny) = ((ﬂ1)F)C(m: nj) o ((2)p)(0,ny)
vV n € Ny and forall (vjvy) € L,
(iii) (M) ° M2)1) (m;,x) (g, 0) = (1)) (M, mye) © (M2)1) (%, 0)
(M1 ° M2)D(m;,x)(ng, 0) = ((M1)1)(my, nye) © (M2)1) (%, 0)
(MDr ° M2 (my, x) (N, 0) = ((M1)p) (M, ny) © (M2)p)(%, 0)
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vV (m;ny) € L, and V (x,0) € N,
by the definition 3.3 and 2.3.
. c _ min(?\l)T)c(m]-) ° (A2)r) ()
(i) (A1)t e (A2)7) (m]-,nk) = { min (7\1)T)(mj) o ()7 (M)
V(mj,ny) € NixN,
min(ll)l)c(m]-) ° (A2)(my)
min O\l)l)(mj) o (A2)1) (my)
V(uj,vi)) € NyxN,
min()\l)F)C(mj) o (A2)p) ()
min (A;)g) (mj) o (A2)p) ()
V(uj, vi) € NyxN,
Thus (ADre O\Z)T)C(mjv nk) = (7\1)T)C(mj) o (A2)7)°(my)
(A1) (}\Z)I)C(m]"nk) = (7\1)1)c(mj) ° (A))(ny)
(G O‘Z)F)C(mj'nk) = (7\1)F)c(mj) ° (A2)p)“(ny)

(ii) (A ()\Z)I)C(mj'nk) = {

(iii) (r ° A)p)(my,ny ) = {

(By Definition 3.3)

(Mo (ﬂz)T)C(m, nj)(O, ny)
min((A,)r(0), (nz)T(n]-,nk): vV m = o € N; and njny € L, or nisolated in N,
= < min((n;)r(m, 0), (AZ)T(n]-): Vmo € L; and n; = ni € N, or m; isolated in N,
min((ny)r(n, D), (nz)T(mj,mk): Vmo € L, and njni € L,
(By Definition 2.3)
min((A,)(0), (nz)T(n]-,nk): Vm =o0 € N;andnjn, € LSor nisolated in N,

3
min((n;)7(m, o), (}\Z)T(nj): Vmo ¢ L,andn; = ni € N, ornjisolated in N, i
min((n;)r(m, 0), (nz)T(nj,nk): Vmo € L, and nj,ny € L§ |

(
|
(M) (nz)T)C(m' nj)(o, ) = {l
\

min((n;)r(m, o), (nZ)T(n]-,nk): Vmo & L;and njny € L,

min((A,)r(0), (nZ)T(nj, ng):Vm=o€ N;and njny € L, or misolated in Ny
M)t ° M2)1)(m, n]-)(o, n) =< min((m;)r(m, o), (AZ)T(n]-): Vmo € L;and nj = ng € N, orn;isolated in N,
min((n;)7(m, o), (nz)T(n]-, nk): vV mo € L;andnjn, € L,

0 ; if njny € Ly

(M) (njmy) = {min[(7\1)T(mj)' A 5 i nyny € LS

0 5 if njnk S L2

(2))* (i) = {min[(xz)T(m,-), (2)r(md] 5 if - myny €15

0 ; if m=o0€ Njandnj,ng € LS
min[(A)r(m;), Az)r(my)] ; if  mo € LSand njny € L,

((Mre (T]Z)T)C(m' nj)(o' n) = {

(e (T]Z)T)C(m' n]-)(o, ny) = ((711)T)C(m' n]-) o ((M2)1)(o,my)

Similarly the results also apply for the intermediate and falsity values.
min((A;)r(0), Mz)r(n;, nK): ¥x =0 € Nyand njn, € L, or n; isolated in N, }C

Mt (M) (n;, x)(ny, 0) = { min((n;)r(x,0), A;)1(n;): Vxo € L;andn; = ng € N, orn; isolated in N,
min((ny)7(x,0), M2)r(ny, n): Vxo € Lyand niny € Ly
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(min((A;)1(0), M2)r(n;,n): Vx =0 € N,and n;n, € LSor yisolated in N, \I
min((m;)1(%,0), A,)7(n;): Vxo € E¢and n; = n, € N, or ny isolated in N
(M1 ° M) (n, x) (g, 0) = v ’ T( ]) ! 1 « ’ ) 2

min((n;)7(x,0), Mz)r(n;, me): V x0 € Ly and nyny € LS
min((;)1(x,0), Mz) (g, m): ¥ x0 € LSand myny € L, )

min((A;)1(0), (ny)r(n;, nE): Vx = 0 € N, and njng € L, or n;isolated in N,
M1 ° M2y, x)(ng, 0) =< min((My)r(n,0), (A;)r(n;): Vxo € Lyand n; = ng € N, or n; isolated in N,
min((n;)7(x,0), (2)r(n;, ny): V xo € Ly and njng € Ly

0 ; if nyng €Ly

UDRCE D {min[mh(mi). A)r(m] 5 if ming € LS

()0 Cm) = | e el
2717 T T min[ () (my), A)r(m)] 5 if - nyny € LS
0 ; if x=o0€ Nyandnyng € LS

(M1 ° M2)71)(ny, x)(ny, 0) = {

min[(A;) (), A)r(m)] ; if  xo0 € Liand niny € L,

(M1 ° M2)1) (M, x) (g, 0) = (M) 1) (g, mye) © ((M2)7) (%, 0)
Similarly the results also apply for the intermediate, falsity value the result holds.

Ilustration 3.14.

(0.1,0.3.0.5) n1
(020307 ™M (010307 (0.1,0.4,0.7)
mi —~
™~
5 S
& S
& =
(030608 (0.20.5.08) e (030408)
m2 (020508 m, n2 (0.2.0.4.0.8)
..... n
0.2,0.5,0.7) ?
(SNGy) (SNG,)
Figure 3.15 (a) Figure 3.15 (b)
(0.2.0.3.0.7) n1 (0.104.0.8) ns
(0.1,0.3.0.5) ° ®
° (0.1.0.4.0.7) (0.3.0.4.0.8)
mai
[
(0.2,05,0.7)
0.2.0.5.0.8
(0.3.0.6,0.8) ( ) (0.2,0.5,0.8)
(SNG,)¢ (SNG)°
Figure 3.16 (a) Figure 3.16 (b)
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(0.1,0.3,0.8)9
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mini
(0.1,0.3,0.7)

(0.1,0.3,0.7) (0.1,0.3,0.8)

(0.1,0.4,0.8) (0.3,0.4,0.8)
2
g-? &
3
~ (0.2,0.3,0.8)
S
(0.1,0.4,0.8)9 (0.2,0.4,0.8)
mani
(0.1,0.4,0.8)
Figure 3.17
(SNG;)€ o (SNG;)¢
(0.1.0.30.7 (0.1,0.3.0.8)
mini (0.1,0.3.0.7) minz mins
(0.1.0.3.0.7) (0.1,0.3.0.8)
%
S
o
S
3
= (0.33.4.0.8)
(0.1,0.4,0.8) 3
=
o
w
o
@
(0.1.0.3.0.7)
(0.1,0.4,0.8) .
(0.1,0.4,0.8) (0.2,0.4,0.8) a3
mana
(02050.8) (0.2,0.4,0.8)
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Figure 3.18

(SNG1)C ° (SNG1)C = (SNG1 ° SNGz)C
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4. CONCLUSION

The strong neutrosophic graph is generalized

https://www.ikppress.org/index.php/AJOMCOR/art
icle/view/4817

information of the notion of fuzzy sets. We shall discuss the 11. Liu, R. (2020), Study on single-valued neutrosophic
some opeartions establishes a particular cases of fuzzy set graph with application in shortest path problem.
theory. The Strong Neutrosophic Graph have more CAAl  Trans. Intell.  Technol, 5: 308-
precisions, Neutrosophic Graph, and Single Valued 313. https://doi.org/10.1049/trit.2020.0111
Neutrosophic Sets. We have defined for the strong 12. Mohanta, K., Dey, A. & Pal, A. A note on different
Neutrosophic Graph, complement of union, join, self types of product of neutrosophic graphs. Complex
complementary and product of Strong Neutrosophic Graphs Intell. Syst. 7, 857-871 (2021).
are also characterized. https://doi.org/10.1007/s40747-020-00238-0
13. A study on single Valued Neutrosophic Graph and
REFERENCES its Application Arindam Dey karthick Mohanta,
1. Mordeson, J.N., and P. Chang-Shyh, Operations Pritem Bhowmk, Anitha Pal. January 4" — 2023.
on fuzzy graphs, Information Sciences, 79, pp. https://doi.org/10.21203/rs.3rs-2421528/v1
159 —170, 1994. 14. Some operations on Domi Neutrosophic Graph
2. M.Pal, S.Samanta and H.Rashmanlou, Some results Karthick Mohanta, Arindam Dey, Anitha Pal,
on interval-valued fuzzy graphs, International Sankar Prasad Mondal, Tejinda singh Lakhwan,
Journal of Computer Science and Electronics January 2022.Journal of Amlient Intelligence and
Engineering, 3(3) (2015) 205-211. Tumanized Computing 13(4): 1-19.
3. Nagoorgani. A and Radha. K, The Degree of a https://doi.org/10.1007/s12652-021-02909-3
Vertex in Some Fuzzy Graphs, International Journal 15. Different Type of Product of Anti Fuzzy Graph. AIP
of Algorithms, Computing and Mathematics, Vol. 2, — Conference Proceeding 2194,020128(2019) by Y.
No. 3, Pp. 107 — 116, 2009. Trisant, Toto Nusantara, Desi Rahmadani, Abdullah
4. 0Ozge Colakaglu, Hamza Menken, On Corona Bin Gani and Heny Susanto.
Product of Two Fuzzy Graphs, International Journal https://doi.org/10.1063/1.5139860
of Fuzzy Mathematical Archive, Vol. 10, No. 2, Pp. 16. On vertices and Edge Regular anti fuzzy Graphs
95 -100, 2016. Toto Nusantara, desi Rahmadani, Mochammad
5. G.Nirmala and M.Vijaya, Fuzzy graphs on Hafiizh, Elita, Dia Cahyant, 2021 Journal of phy.
composition, tensor and normal products, Conference ser.1783012098
International Journal of Scientific and Research https://doi.org/1088/1742.6596/1783/1/012098
Publications, 2(2012) 1-7. 17. Some operation on Cubic Graph, January 2021.
6. Muhammad Akram and Gulfam Shahzadi, https://doi.org/10.22407/ijtma.v19n1a04226, Zahra
Operations on Single Valued Neutrosophic Graphs, sadri  Irani, Hssein Rashmanlou, Farshid
Journal of Uncertain Systems, Vol.11, No.1, Pp. 1- Mofidnakhael.
26, 2017. 18. Sitara M, Akram M, Yousaf Bhatti M, Fuzzy Graph
7. Abida Anwar, Faryal Chaudhry. (2021). On Certain Structures with Application, Mathematics. 2019. 7.
Products of Complex Intuitionistic Fuzzy Graphs.
Journal of Function Spaces. 2021. 6515646. 1-
9.2021. https://doi.org/10.1155/2021/6515646
8. Gulistan M, Yagoob N, Rashid Z, Smarandache F,
Wahab H.A. A Study on Neutrosophic Cubic
Graphs with Real Life Applications in
Industries. Symmetry 2018, 10, 203.
https://doi.org/10.3390/sym10060203
9. Anapproach to(u, v, ®) -single-valued neutrosophic
submodules Muhammad Shazib Hameed
ZaheerAhmad , ShahbazAli , Muhammad Kamran
& Alphonse-Roger Lula Babole. Scientifc Reports |
(2023) 13:751 | https://doi.org/10.1038/s41598-022-
18500-5
10. Sahin, m., & kargin, a. (2019). Single valued
neutrosophic quadruple graphs. Asian Journal of
Mathematics and Computer Research, 26(4), 243-
250. Retrieved from
3619 Balasubramanian K R, IIMCR Volume 11 Issue 07 July 2023


https://doi.org/10.1155/2021/6515646
https://doi.org/10.3390/sym10060203
https://doi.org/10.1038/s41598-022-18500-5
https://doi.org/10.1038/s41598-022-18500-5
https://www.ikppress.org/index.php/AJOMCOR/article/view/4817
https://www.ikppress.org/index.php/AJOMCOR/article/view/4817
https://doi.org/10.1049/trit.2020.0111
https://doi.org/10.1007/s40747-020-00238-0
https://doi.org/10.21203/rs.3rs-2421528/v1
https://doi.org/10.1007/s12652-021-02909-3
https://doi.org/10.1063/1.5139860
https://doi.org/1088/1742.6596/1783/1/012098
https://doi.org/10.22407/ijtma.v19n1a04226

