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1 Introduction

There are many applications of graph theory to a wide variety of subjects which include operation
Research, Physics, chemistry, Economics, Genetics, Engineering, computer Science etc.,In a classical graph
for each vertex or edge there are two possibilities arises that is either in the graph or not in the graph and this
will not classical graph model for uncertain problems. Fuzzy set [14] is a generalized version of the classical
set in which objects have different membership degrees between zero and one. More work has already been
done on fuzzy graphs. Zadeh introduced the degree of membership/Truth(7’) in 1965 and defined the fuzzy set.
Atanassov [2] introduced the degree of non-memebership/Falsehood(F') in 1983 and defined the intuitionstic
fuzzy set. Smarandache [13,14,15,16,18,19] introduced the degree of Indeterminancy/Neutrality(/) as an inde-
pendent component in 1995 and defined the neutrosophic set on there compenents (7',/,F").Smarandache has
introduced in 2020 the n-SuperHyperGraph, with super-vertices [that are groups of vertices] and hyper-edges
defined on power-set of power-set... that is the most general form of graph as today, and n-HyperAlgebra. A
SuperHyperGraph, is a HyperGraph (where a group of Edges form a HyperEdge) such that a group of vertices
are united all together into a SuperVertex like a group of people (=vertices) that are united all together into an
organization (=SuperVertex) ;and further on the n-SuperHyperGraph where many groups (=SuperVertices) are
united all together to form a group-of-groups (called 2-SuperVertex, or Type-2 SuperVertex ), then a group of
Type-2 SuperVertices forms a Type-3 SuperVertex, ..., and so on up to Type-n SuperVertex, for any n 1, which
better reflects our reality. Later Narmada Devil[5,6,7,8,9,10] worked on new type of neutrosophic over,off graph
and minimal domination via neutrosophic over graph and neutrosophic over topologized graph. [20,21,23] A
lot of topological indices are available in chemical-graph theory and H. Wiener proposed the first index to esti-
mate the boiling point of alkanes called ‘Wiener index’. Many topological indices exist only in the crisp but it’s
new to the Nover graph environment. The main aim of this paper is to define the topological indices in Nover
graphs.The various topology indices such as Zagreb index, Randic index, Geometric-arithmetic, Hormonic are
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discussed them. Neutrosophic over graphs in addition to the degree of accuracy of each membership function,
the degree of its membership is uncertain, as well as its inaccuracy. so in many cases, it may be more logical
to use this model than graphs in real-world problems. Since that neutrosophic over graphs are more efficient
than fuzzy graphs for modelling real problems. In this paper , we try to calculate some Neutrosophic over
topological indices for this type of graphs.

2 Preliminiaries

Definition 2.1. [4] A set Z of vertices of ¥ is said to be a fopologized domination set 9 if ¢ is a topologized
graph and every vertex in ¥ — & is adjacent to atleast one vertex of in Z.

Definition 2.2. [6,7,9] A Neutrosophic Over set & is defined as

9 = (z,< (T(x),I(x), F(z) >), z € X such that there exist some element in & that have atleast one neutro-
sophic component that is > 1 and no element has neutrosophic component that are < 0 and ((7'(z), I(z), F'(z)) €
[0, Q2] where €2 is called Overlimit such that 0 < 1 < .

Definition 2.3. [5,6,7] A Nover graph is a pair 4 = (A, B) of a crisp graph ¥* = (7,&) where A is
Nvertex over set on ¥ and B is a Nedge over set on & such that Ty (zy) < (Ta(x) ATa(y)), Ip(zy) <
(La(z) A La(y)), Fa(zy) 2 (Fa(z) V Fa(y)).

Definition 2.4. [9,10] A topologized graph is a topological space .7 such that
(i) every singleton is open or closed

(ii) Yh € A2,

d(h)| < 2, since d(h) is denoted by the boundary of a point h.

Definition 2.5. [9] A Nover graph ¥ = (A, B) is called NOver Top graph if 4* satisfy the following condition
(i) every singleton is open or closed in 7.
(i) Vf € #,]0(f)| <2 where O(f) is denoted by the boundary of a point =

Definition 2.6. [9] Let ¢ be a Nover top graph. Let z,y € ¥. Then x dominate y in ¢ if edge xy is effective

edge Tp(xy) = (Ta(x) ANTa(y)), Is(xy) = (La(x) A La(y)), Fe(ry) = (Fa(z) V Fa(y)).
A subset Z 4 of ¥ is called a Nover top dominating set in ¢ if every vertex ¥ ¢ 2 , there exists u € &
such that © dominates 7.

3 Z; and /7, index in Nover top graphs

Definition 3.1. Let ¥ = (A, B) be the Nover top graph with non-empty vertex set. The Z; index is denoted
by PBrov(¥) and defined as

n

Baov(@) =D (Tu(u), La(u;), Falu;))do(u;), Yu; € ¥

=1
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Definition 3.2. The Z, index is denoted by by %*Nov (%) and defined as

Frs(@) = 5 D [(Talu), TaCw), Paw ()} (Taey), Ta), Falu)dlo,).

i=1
Vi # j,and (u;,vj) € &
Example 3.1. Consider the Nover top graph 4 = (A, B) as shown in Figure 1.

(0.4,0.6,1.2) (0.2,1.5,0.3)
(0.2,0.6,1.2)

(0.3,0.8,1.1)

Figure 1: A Nover top graph ¢

Let a1, as and a3 denote the vertices and (0.2, 0.6, 1.2), (0.2,0.8,1.1), (0.3, 0.6, 1.1) denote the edges which
are labelled f£,(0.2,0.6,1.2) = (a1, as), £u(0.2,0.8,1.1) = (a2, as), fu(0.3,0.6, 1.1) = (a1, as).
Let 2" = {al, as, as, (0.2,0.6,1.2),(0.2,0.8,1.1), (0.3,0.6, 1.1)} be a topological space defined by the

topology
r={0.2 {a1} {ar} {as}, {an, a2} for as} faz,as) |

Here for every x € 27, {x} is open.
By the definition of Nover top graph, we have |0(A)| < 2 and d(a;) = {as2, a3}, d(az) = {a1,as},

J(as) = {a1, as} with 0(a;) = 2. Hence this graph is Nover top graph.
The Z; index is

d(a) = (2+ 3,6+ .6,1.2+ 1.1) = (0.5,1.2,2.3)
dlas) = (2+ 2,6+ .8,1.2+41.1) = (0.4,1.4,2.3)
d(as) = (2+.3,.84.6,1.1+1.1) = (0.5,1.4,2.2)

Now, we have

dy(a1) = (0.04 4 0.09,0.36 + 0.36, 1.44 + 1.21) = (0.13,0.69, 2.65)
da(az) = (0.04 4 0.04,0.36 + 0.64, 1.44 + 1.21) = (0.08, 1,2.65)
dy(az) = (0.04 4 0.09,0.64 + 0.36,1.21 + 1.21) = (0.13,1,1.42)

n

Pror(@) = Y (Talus), La(us), Fa(u;))da(us)

i=1
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= (.4,.6,1.2)(0.13,0.69,2.65) + (.2,1.5,0.3)(0.08, 1,2.65) + (.3, .8,1.1)(0.13, 1, 1.42)
= (.052 +0.414 + 3.18) + (.016 + 1.5 + 0.795) + (0.039 + .8 4 1.562)
= 8.358

Example 3.2. Let 4 be a same Nover top graph as defined in example 3.1 Then Z; index is

B or(@) = =[(0.4,0.6,1.2)(0.5,1.2,2.3) x (0.2,1.5,0.3)(0.4,1.4,2.3)+
(0.4,0.6,1.2)(0.5,1.2,2.3) x (0.3,0.8,1.1)(0.5,1.4,2.2)+
( (

0.2,1.5,0.3)(0.4,1.4,2.3) x (0.3,0.8,1.1)(0.5,1.4,2.2)]

N —

(0.2 + 0.72 4 2.76) x (0.08 + 2.1 + 0.69)+

[
(0.2 + 0.72 + 2.76) x (0.15 4 1.12 + 2.42)+
(0.08 + 2.1 + 0.69) x (0.15 + 1.12 + 2.42)]

N | —

1
= 5 [3.68 x 2.87 + 3.68 x 3.69 + 2.87 x 3.69
1
= 5[10.5616 + 13.5792 + 10.5003]
1
= 5 [34.7311] = 17.3656

Example 3.3. Consider the Nover top graph 4 = (A, B) as shown in Fig. 2

(0.2,0.3,1.2)

(0.2,0.3,1.2) (0.2,0.3,1.2)

Figure 2: Storng Nover top graph ¢

Let a1, as, az, a4 and a; denote the vertices and (0.2,0.3,1.2), (0.2,0.3,1.2), (0.2,0.3,1.2), (0.2,0.3,1.2)
and (0.2,0.3,1.2) denote the edges which are labelled f,(0.2,0.3,1.2) = (a1, a2), f.(0.2,0.3,1.2) = (az, a3),
£2(0.2,0.3,1.2) = (a3, a4), f(0.2,0.3,1.2) = (as, as), fu(0.2,0.3,1.2) = (a1, as).
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Let 2 = {al, as, as, , a4, as, (0.2,0.3,1.2),(0.2,0.3,1.2),(0.2,0.3,1.2),(0.2,0.3,1.2), (0.2,0.3, 1.2)} be
a topological space defined by the topology

T = {®7 %7 {a1}7 {a27 a3}7 {(14}, {(15}, {ala ag, a3}7 {ala a/4}7 {a17 a’5}7 {a17 ag, as, a4}7 {a17 as, as, a5}7

{CLQ, as, CL4}, {CLQ) as, (15}7 {a27 as, Ay, a’5}a {0,4, 0/5}, {aly Ay, a5}7 {a17 A9, Ay, a’5}a {a'17 as, a4, CL5}}

Here for every x € 2, {«} is open or closed.
By the definition of Nover top graph, we have |0(A)| < 2 and d(a;) = {az2, a5}, d(az) = {a1,as},
d(az) = {as, a4}, 0(aq) = {as, as}, O(as) = {ay, as} with 9(a;) = 2. Hence this graph is Nover top graph.
The Z; index is

d(a;) = (0.240.3,0.3 + 0.3,1.2 + 1.2) = (0.4, 0.6, 2.4)
d(az) = (0.4,0.6,2.4)
d(az) = (0.4,0.6,2.4)
(as) = (0.4,0.6,2.4)
(as) = (0.4,0.6,2.4)

da4
d

as
Now, we have

(a1) = (0.04 4+ 0.04,0.36 + 0.36, 1.44 + 1.44) = (0.08,0.72, 2.88)
da(az) = (0.08,0.72,2.88)
dy(az) = (0.08,0.72,2.88)

(a4) = (0.08,0.72,2.88)

(as) = (0.08,0.72,2.88)

da(ay

da(aq

da(as

ﬁNov(g) - Z(TA(uz)a IA(“i)? FA(UZ))dQ(ul)

=1

(.2,.3,1.2)(0.08,0.72,2.88) + (.2,.3,1.2)(0.08,0.72, 2.88)

+(.2,.3,1.2)(0.08,0.72,2.88) + (.2,.3,1.2)(0.08,0.72,2.88) + (.2,.3,1.2)(0.08,0.72, 2.88)
(.016 + 0.216 + 3.456) + (.016 + 0.216 + 3.456) + (.016 + 0.216 + 3.456)

+ (.016 4 0.216 + 3.456) + (.016 + 0.216 + 3.456)

= 3.688 + 3.688 + 3.688 + 3.688 + 3.688

=18.44

1

B @) = 51(:2..3,12)(04,0.6,2.4) x (2,.3,1.2)(0.4,0.6,2.4)
+(.2,.3,1.2)(0.4,0.6,2.4) x (.2,.3,1.2)(0.4,0.6,2.4)
+(.2,.3,1.2)(0.4,0.6,2.4) x (.2,.3,1.2)(0.4,0.6,2.4)
+(.2,.3,1.2)(0.4,0.6,2.4) x (.2,.3,1.2)(0.4,0.6, 2.4)
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+(.2,.3,1.2)(0.4,0.6,2.4) x (.2,.3,1.2)(0.4,0.6,2.4)]
1
= 5[(0.08+0.18 + 2.88) x (0.08 + 0.18 +2.88)

+(0.08 + 0.18 + 2.88) x (0.08 + 0.18 + 2.88)
+(0.08 + 0.18 + 2.88) x (0.08 + 0.18 + 2.88)
+(0.08 + 0.18 + 2.88) x (0.08 + 0.18 + 2.88)
+(0.08 + 0.18 + 2.88) x (0.08 + 0.18 + 2.88)

1

= 5314 %314+ 3.4 x 314+ 3.14 x 314 + 3.14 x 3.14 4 3.14 x 3.14
1

= 5198596 + 9.8596 + 9.8596 + 9.8596 +- 9.8596]
1

= 5[49.298] = 24.649

Definition 3.3. Let ¥ = (A, B) be an neutrosophic over top graph. ¥ is a regular strong neutrosophic over
top graph if it satisfies the following conditions.

Tg(a,b) = min(Ta(a),T4(b)), Iz(a,b) =min(/4(a), 14()), Fp(a,b) = max(F4(a), Fa(b))
Theorem 3.1. Let ¢ be the regular Nover top graph. Then, we have
f@Nov(g) = 02 X Z[TA(UZ) + IA(u,)] + C% X Z FA(UZ),VUZ eV
i=1 i=1
where > Tg(v,u) =c¢, Y. Ig(v,u) =¢, > Fg(v,u) = ¢;.

v#u vFEU vFU
Proof:

Given the degree of definition of each vertex

d(v) = (dr(v), d1(v), dp(v))

= Z Tp(v,u), Z Ig(v,u), Z Fp(v,u)
vey veY veV
v#u vF£u vFEu

On the other hand, for regular Nover top graphs, we know that
ZTB(Uvu) =G ZIB<U7U) = C?ZFB(Uvu) =
vEu vFEU vFEU
Therefore,
d(v) = (dr(v), dr(v), dp(v))
= (c,c,cq)

Now, by embedding the formula in the Z; index, we will get the desired result. The proof is complete.
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Theorem 3.2. Let ¢ be the regular Nover top graph. Then, we have

1 n n

BNl F) = 5¢ Z[TA(ui) + La(ua)][Ta(v;) + La(v)] + %Cf Z[FA(ui)FA<Uj)],
Vi # j and (u;,v,) € &
where Y Tg(u,v) =¢, Y. Ip(u,v) =¢, > Fp(u,v) = ;.

vF#U vF#U vFEU
Proof: Assume ¢ is regular Nover top graph, using the Z, index formula for ¢, we have Vi # j and (u;,v;) €

&.
B () = 53 (o), Lalo) Lar0) )] [(Ta(0y) La(y), Fa),)
= 5 S TaCw), TaCw), Ta(w)dldr (), di o) ()]
(Tae3), Iaey), Falon)d(dr (o), di(0y), dr (o)
= LS . i) Ta(w)) )] [(Ta(5) Ta05), Fao) )]
= % > " [eTa(us) + ela(u;) + 1 La(us)] x [¢Ta(v;) + cLa(vy) + 1 Fa(vy)]
= 3 e Ta(w) + La(w] e La(ule [Taluy) + L)) es[Fafo)
= 2 ST Ta(u) + L)) [Taluy) + La(w)] + 563 S (L) Fa(vy)

The desired result was obtained.
These above two theorems are illustrated the following example.

Example 3.4. Consider the Nover top graph G' = (A, B) as shown in Fig

(2,2,1.2)
(3,3,1.2) a1) @ (5,1.1,.3)

(.3,.3,1.2) (.3,.3,1.2)

(1.1,.3,.8) Cb4\ @ (.3,.3,1.2)
(.2,.3,1.2)

Figure 3: Regular Nover top graph

Let aq,aq, a3 and a4 denote the vertices and (.2, .2,1.2), ( 3, 1.
the edges which are labelled f,(.2,.2,1.2) = (ay,az), fu(.3,.3,1.2)
fu(g, .3, 12) = ((14, CLl).

2), (.2,.2,1.2) and (.3,.3,1.2) denote
= (a2,a3), fu(2,.2,1.2) = (a3, a4),
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Let X = {al, as, as, ,aq,(.2,.2,1.2),(.3,.3,1.2),(.2,.2,1.2),(.3, .3, 1.2)} be a topological space defined
by the topology

= {@7 %7 {a1}7 {a2}7 {a3}7 {CL4}, {ab a2}7 {ah CL4}, {a27 a’3}7 {a’27 a4}7 {a’37 CL4}, {ab az, a3}7
{ab asz, a4}, {CL2, as, a4}, {ah as, CL4}}

Here for every x € 2, {z} is open.

By the definition of Nover top graph, we have |0(A)| < 2 and d(a;) = {ag, a4}, I(a2) = {a1,as},
0(a3) = {az, a4}, 0(ay) = {ay,az} with 9(a;) = 2. Hence this graph is Nover top graph.

The Z; index is

d(ay) = (0.5,0.5,2.4)
d(az) = (0.5,0.5,2.4)
d(as) = (0.5,0.5,2.4)
d(as) = (0.5,0.5,2.4)

n n

@Nov(g) = C2 Z TA ui + ]A(uz)] + C% []A(ul)]

2[( 3)+(5+11)+ 3+.3)+(1.1+.3)}+(2.4)2[1.2+.3+1.2+.8]
)2[6+16+ 6+ 1.4] + (2.4)%[3.5]
5)% x 4.2+ (2.4)* x 3.5
= 1.05 + 20.16
=21.21

(-5
= (
= (

The Z5 index is

1
B4 = 5(.5)2[.6 X 1.6+.6x1.4+1.6x.6+.6x 1.4+

1
5(2.4)2[1.2 X.34+12x.84+.3x12+1.2x .8

1 2 1 2
= 5(5)°(3.6) + 5(24)°(2.64)

1 1
= — ) — % 15.2064
2><09+2><5O6

= 0.45 + 7.6034
= 8.0532

4 H-index and Rd-index in Nover top graphs

Definition 4.1. The H-index of Nover top graph ¢ is defined as

1
HNov(g) = Z [A(u,) . d(ul)“A(U]) : d('Uj)]7

i, v € E, 1 F
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Definition 4.2. R-index in Nover top graph ¥ is defined as

1
l{dNov G) = Ty Wiy Uj @@,VZ ]
) At A S

Example 4.1. For example (3.1), the H-index of Nover top graph ¢ is

1
Hnoo(9) =
Nov(7) (4,.6,1.2)(.5,1.2,2.3) + (.2,1.5,.3)(.4, 1.4,2.3)+
1
(4,.6,1.2)(.5,1.2,2.3) 4+ (.3,.8,1.1)(.5, 1.4, 2.2)jL
1
(.2,1.5,.3)(.4,1.4,2.3) 4+ (.3,.8,1.1)(.5,1.4,2.2)
1 1 1
= + +
3.68 +2.87 3.68+3.69 2.87+3.69
1 n 1 n 1
© 655 7.37  6.56
=0.153 + 0.136 + 0.152
= 0.441
Example 4.2. For example (3.1), the Rd-index of Nover top graph ¥ is
1
RdNov(g) - +
V/(:4..6,1.2)(.5,1.2,2.3) x (.2,1.5,.3)(.4,1.4,2.3)
! +
\/(.4..6, 1.2)(.5,1.2,2.3) x (.3,.8,1.1)(.5,1.4,2.2)
1
V/(:2.15,.3)(.4,1.4,2.3) x (.3,.8,1.1)(.5,1.4,2.2)
1 1 1
= + +
Vv10.566  +/13.5792  1/10.5903

1 1 1

~ 3.24986 * 3.68499 * 3.2543
= 0.0300 4 0.27137 4- 0.3073

= (0.6086

Definition 4.3. Let ¢, and ¢, be any neutrosophic over graphs isomorphism f : 4 — %, is bijective mapping
f : Vi — V5 which satisfies the following conditions

(@) Ta,(x1) = Ta, (f(71)), La,(21) = La,(f(21)) and Fa, (71) = Fa,(f (1))

(b) TBl <x17y1) = TB2(f($1)7f(y1))’ [Bl <x17y1> = [B2(f<x1)7 f(yl)) and
Fp, (21,51) = Fp,(f(21), f(y1)) forall 2, € Vi, z1,51 € Ey

Example 4.3.
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(0.4,0.6,1.2) (0.2,1.5,0.3) (0.3,0.8,1.1) (0.3,0.8,1.1) (0.2,1.5,0.3) (0.4,0.6,1.2)

(0.2,0.6,1.2)N_/ (0.2,0.8,1.1)N_/(0.3,0.8,1.1) N7 (0.2,0.8,1.1) """/ (0.2,0.6,1.2)
%

(0.4,0.6,1.2) (0.2,1.5,0.3) (0.3,0.8,1.1) (0.3,0.8,1.1) (0.2,1.5,0.3) (0.4,0.6,1.2)

0(020612)\/(020811)0 0(020811)\/(020612)@

g//

Figure 4: ¢’ and ¢” are isomorphic graphs

Theorem 4.1. Let ¢ be the connected Nover top 7'(u,v), I(u,v), F(u,v) graph and (T, I, F') be the true
membership, indeterminancy membership and falsity membership value of the chosen edge of ¢ such that
removal of (y, v, o) from ¢ splits into two Nover top graphs such that whose vertex set satisfies |V,/| < |V |
and therefore its disconnected. Then

() Bov(9') < Brov(94")
(i) B*Now(Y') < B Now(¥")
(i) Hyoo(9') < Hyow(9")
(iv) Rdno(9') < Rdyoo(¥")

where |V,/| < |V~ | denote the cardinality of ¢’ & " respectively.
Proof:

Let ¢ be a connected Nover top graph where splitted into two Nover top graph ¢’ and ¢” by removing the
chosen membership value of the edge in 4. We know that ¢4 be the Nover top graph and H be the Nover top
sub graph of & such that H = 4 — u then B op(Y — 1) < Bnow(9) and B* N0y (G — 1) < B*Now(D).

Therefore, we get, Bnow(9') < Brow(9D") < Bnow(¥) which implies that By, (Y) < Bnow (D).

Hence the theorem proved.

The remaining cases are trivially true by the following above method.

S GA-index in Nover top graphs

Definition 5.1. The GA-index of Nover top graph ¢ is defined as

2{ [A(us)d(us)|[A(v;)d(v;)]} 2
[Aus)d(v;) + Alvy)d(vy)]?

GANov (g) -

Theorem 5.1. Let ¢ be a Nover top graph with m edges. Then GAno (¢) < m with equality if and only if
every component of ¢ is regular.
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Example 5.1. We have the previous example (3.1)

(4,.6,1.2)(.5,1.2,2.3) + (.2,1.5,.3)(.4,1.4,2.3)+
2| (4,.6,1.2)(.5,1.2,2.3) + (.3,.8,1.1)(.5,1.4,2.3)+
2,1.5,.3)(.4,1.4,2.3) + (.3,.8,1.1)(.5,1.4,2.2)
GAnon(¥) — (- )(. )+ (- )(. i
(4,.6,1.2) + (5,1.2,2.3) + (.:2,1.5,.3) + (4,1.4,2.3)+ ] 2
+(.5,1.4,2.2)+

+ (- 3)
(4,.6,1.2) + (.5,1.2,2.3) + (.3,.8,1.1)
(2,1.5,.3) 4 (4,1.4,2.3) + (.3, .8,1.1) + (.5, 1.4,2.2)

B 2[(3.68 x 2.87) + (3.68 x 3.69) + (2.87 x 3.69)]2
2244424414224+ 4+22+4+41+2441422+4.1]2
_ 2[10.562 + 13.579 + 10.5903] 2
37.2]2
 2[34.7313)>

6.099
2% 5.8933

6.099
= 1.9325

6 Connectivity Index in Nover top graphs

Definition 6.1. The strength of connectedness between u; and v; is defined as

CONNp(u;,v;) = ( min Tp(e), min Ig(e), max FB(G))

eEPuivj 6€Puivj eGPule

where P, is the path between u; and v;

|CONNp (u;, v;)| =2 (eé%iri TB(6)> - (eer%igj IB(G)) - (eg%}ij FB(e))

Then CONNp(u;, v;) = max,{|CONNp(u;, v;)|}.
Definition 6.2. The Connectivity index (CI) of ¢ is defined by

Clnoy (¢ Z A(u;) - A(v;) x CONNg (u;, v))

Here CONNgy (u;, v;) is the strength of connectedness between u; and v;.

Example 6.1. For example (3.1), the strength of connectedness between a; and ay from the direct path
P1 = aiay 18 COl\H\Ip1 ((Il, ag) = (02, 06, 12)
From path py = ayazas

CONN,, (aq, az) = (min{0.3,0.2}, min{0.6, 0.8}, max{1.1,1.1})
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=(0.2,0.6,1.1)
a; and ag from the direct path p; = ajas is

CONN,, (a1, a3) = (0.3,0.6,1.1)
From path p, = aqaqa3

CONN,, (a1, as) = (min{0.2,0.2}, min{0.6, 0.8}, max{1.2, 1.1})
—(0.2,0.6,1.2)

a9 and ag from the direct path p; = asag is
CONN,, (as,a3) = (0.2,0.8,1.1)
From path py, = asajas

CONN,, (as, as) = (min{0.2,0.3}, min{0.6, 0.6}, max{1.2, 1.1})
—(0.2,0.6,1.2)

Then, we have for a; and a,

ICONN,, (a1, a5)| =2 x (0.2) —0.6 — 1.2 = —1.4
|CONN,,, (a1, a5)] =2 x (0.2) —0.6 — 1.1 = —1.3

For a; and as

|CONNp1(a17a3)| =2x(03)—06—-11=-1.3
|CONN,, (a1,a3)] =2 % (02) —0.6 —1.2=—14

For a5 and as

|CONN,,, (a2, a3)] =2 x (0.2) —0.8 —1.1=—15
ICONN,, (as, a3)| =2 x (0.2) —0.6 — 1.2 = —1.4

Since we have

CONN;Jﬂ((Il,CQ) =-1.3
CONN%(CLl, a3> =-1.3
CONN%(CLQ, a,g) =-14

Then Clyoy (¥) is calculated as follows.

Clvo(¥) = Z (Ta(wi), La(u;), Fa(u;))(Ta(vy), La(vj), Fa(vy) x CONNg(u;, v;)

uv; €Y
= (4,.6,1.2)(.2,1.5,.3) x (—1.3) + (4,.6,1.2)(:3,.8,1.1) x (—1.3)+
(.2,1.5,.3)(.3,.8,1.1) x (—1.4)
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— (.08 +.94.36)(—1.3) + (.12 + .48 + 1.32)(—1.3) + (.06 4 1.2 + .33)(—1.4)
= (1.34)(—=1.3) + (1.92)(—1.3) + (1.59)(—1.4)

= —1.742 — 2.496 — 2.226

= —6.464

Then CI of ¢ is equal —6.464, which the negative sign indicates the high level of false and indeterminacy
information in the problem.

Theorem 6.1. Let & and ¢, be the two Nover top graphs are isomorphic, then the topological indices values
of two Nover top graphs are equal.
Proof: Let ¥ = (¥4, Ay, By) and 4, = (¥4,, A, , By, ) be isomorphic Nover top graphs.

Hence there is an identity function

pa: Ag(u) — Ag (u*) forall u € ¥4, Ju" € Vg

as well as

p1 : By (u,v) = By, (u*,v"),

then each vertex of ¢ corresponds to an vertex in ¢;, with the same membership value and the same edges.

Hence, the Neutrosophic over top graph structure may differ but collection of vertices and edges are same
gives the equal topological indices value.

Theorem 6.2. Let G = (7, Ag, Bg) is a Nover top graph and H is the NOver top subgraph of G, such that
H is made by removing edge uv € Bg from G. Then, we have Clyoy(r) < Clnoy(#) iff uv is a bridge.

Proof: Now suppose that v is an edge that has maximum (or) minimum components, so they will have an
effect on CONNgy (u, v).

Therefore, by removing edge uv, the value of CONNg (u,v) will decrease, then we have Clyov(m) <
Clyov(@)-
Since the bridge is called the edge that has its deletion reducing the CONNg (u, v), however, uv is a bridge.

Conversely, given that uv is a bridge. By the definition of bridge we have, for the edge uv, CONNg (u, v) >
CONN¢ (1, v), so we conclude that, Cloy(zr) < Clnov()-

Example 6.2.
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@ (3,4,1.5)

(3,2,1.5)
1,212 1,212
@ ( ) (O (114.5) (.5,.2,1.2) (1,14,5)
(5,2,1.2)
(.2,4,1.3) (3,2,1.5) (2,4,1.3)
@(.2,.4,1.3) (.3,.4,1.5) (.2,.4,1.3)
@ @

Figure 5: ¢ and ¢, are isomorphic Nover top graphs

7 Illustration

Wiener was introduced two parameters for the specific purpose of correlating the boiling points of members
of the alkane series of molecular structure which satisfied a linear formula tg = aW + bP + ¢ where tp is
the boiling point of a given alkane,IV is the wiener number, P is the polarity number and a, b, c are constants.
A topological representing of a molecule structure is called molecule graph which is a collection of points
representing the atoms in the molecule and set of lines representing the covalent bonds. A hydrogen-detected
graph is a molecular graph in which hydrogen atoms are not considered.

Example 7.1. Consider an alkane series butane where molecular and its hydrogen detected graph are given
there.

H— —H

I—O—X

H H
|
—c—Cc—
|
H H

I—O—=X

Butane

Butane Structure The path graph P,
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Suppose we can consider hydrogen detected graph P, as in Nover top graph structure, we can calculate the
Nover top Z; index for P;. Hence the boiling point of butane in Nover top graph is satisfies linear equation as
tg = aW + bP + c. Since butane is non-polar, b = 0. so,tz = aWW + c.If we can take for particular value of
a, b, c and get the boiling point of butane both of them is same.

8 Application

Most of the administration in the society, they depends the supporters than on themself. The application
of dominating set and connecting index of Nover Top graph is expressed as a following example.An office
decide to appoint a head under 8 employees.The employess are assumed to be a,b,c,d,e,f,g,h. In this Nover
Top graph, the employees and strength between them are considered as vertex and edges.The true member-
ship,inderterminancy and false membership is taken as a vertex.The true membership value is based on em-
ployees talent, work experience and salary basis.The inderterminancy membership function are considered as
the persons with ability and skill but do not work in the suitable task.The false membership function is con-
sidred as be the lack of compatibility between educational major and occupation, lack of ability, non-skill and
health issue.

Consider the following graphical structure

(.5,.3,1.2) (1.2,.3,.7)

(1.2,.6,.8)

(1.2,.3,1.1)

Leta,b,c,d, e, f,g and h denote the vertices and (1.1,0.2,0.9), (0.7,0.5,1.2), (0.5,0.3,1.2),
(0.5,0.3,1.2),(1.2,0.3,1.2),(1.2,0.2,0.8), and (1.3, 0.2, 0.8) denote the edges and there is a strong relationship
between them.

Let ¥ = {a,b,c,d,e, f, g, h,(1.1,0.2,0.9), (0.7,0.5,1.2),

(0.5,0.3,1.2), (0.5,0.3,1.2), (1.2,0.3,1.2), (1.2,0.2,0.8), (1.3,0.2,0.8)} be a topology

G.Muthumari and R. Narmada Devi Application Of Some Topological Indices In Nover Topologized Graphs



Neutrosophic Sets and Systems, Vol. 55, 2023 466
Y

7 =A{X,0.{a}, {0}, {c} {d}, {e}, {/}. {9}, {h}. {a, b}, {a,d}{b, c} . {e, f}.{f. g}, {9, h}...

{a.b,c,d}, {a,b,d, [} {e, [, 9,n},..{a,b,c.de, [, g}, }
Here for every z € X, {x} is open or closed. By the definition of Nover top graph, we have |0(A)|

and d(a) = (b, ), O(b) = (a,c), d(c) = (b,d), D(d) = (e,c), d(e) = (d, f), (f) = (e,9), (g) = (f,
d(h) = (a, g) with 9(a;) = 2. Hence this graph is Nover top graph.

2
),

<
h

T4(a) = min[Tg(a,b), Tg(a, h)] = min[1.1,1.1] = 1.1
I4(a) = min[Ig(a,b), I5(a, h)] = min[0.2,0.2] = 0.2
Fi(a) = max[Fg(a,b), Fg(a,h5)] = max[0.9,0.8] = 0.9
TA(b) = min[T(b,a), T(b, c)] = min[1.1,0.7] = 0.7
I4(b) = min[Ig(b,a), I5(b,c)] = min[0.2,0.5] = 0.2
FA(b) = max[Fg(b,a), Fg(b,c)] = max[0.9,1.2] = 1.2
Ta(c) = min[Ts(c, b), Ts(c,d)] = min[0.7,0.7] = 0.7
I4(¢) = min[Ig(c,b), Ip(c,d)] = min[0.2,0.5] = 0.2
F4(c) = max[Fp(c,b), Fp(c,d)] = max[1.3,1.3] = 1.3
Ta(d) = min[Tg(d, c),Tg(d,e)] = min[0.1,0.1] = 0.1
I4(d) = min[I5(d, c), Ts(d, e)] = min[0.7,0.7] = 0.7
Fa(d) = max[Fg(d,c), Tg(d,e)] = max[1.2,1.2] = 1.2
Ta(e) = min[Tg(e,d), Tg(e, f)] = min[0.5,0.5] = 0.5
I4(e) = min[Ig(e,d), Ig(e, f)] = min[0.3,0.3] = 0.3
Fa(e) = max[Fg(e,d), Fg(e, f)] = max[1.2,1.2] = 1.2
Ta(f) = min[Ts(f,e), Ts(f,9)] = min[0.5,1.2] = 0.5
I4(f) =min[l5(f,e), 5(f, g)] = min][0.3,0.3] = 0.3
Fu(f) =max[Fgs(f,e), Fp(f,g)] = max[1.3,1.3] = 1.3
T4(g) = min|[Tg(g, h),T(g, f)] = min[1.2,1.2] = 1.2
I4(g) = min[Ig(g,h), I5(g, f)] = min[0.2,0.3] = 0.2
Fa(g) = max[Fg(g,h), Fg(g, f)] = max[1.2,1.2] = 1.2
Ts(h) =min[Tg(h,a), Tg(h,g)] = min[1.3,1.2] = 0.1
I4(h) = min[Ig((h,a), Ip(h,g)] = min[0.2,0.2] = 0.2
Fy(h) = max[Fg((h,a), Fg(h,g)] = max[0.8,1.2] = 1.2

Here a dominates b because

Tis(ab) < Tala) ATa(b),1.1 < LLAO.7
Ip(ab) < In(a) ATxs(b),0.2 < 0.2 A0.2
Fp(ab) > Fa(a) Vv Tp(b),0.9 > 0.9V 0.9

Here b dominates ¢ because

Tu(b) A Ta(c),0.7 < 0.7A0.7
I5(b) ATp(c),02 < 0.2A0.2
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F(be) > Fa(b) V T(c), 1.2 > 0.9V 1.2

Here ¢ dominates d because

Tg(cd) < Ta(c) NTa(d),0.7<0.77N0.5
Ig(cd) < Ig(c) NTg(d),0.5<0.2A0.3
Fg(cd) > Fa(c)VTp(d),1.2>12V 1.2
Here d dominates e because
TB(de)

< Tu(d) ATa(e),0.5 < 0.5 A 0.0.5
Ip(de) < Ip(d) ATg(e),0.3 < 0.3A0.3
> Fa(d)V Tgle), 12> 1.2V 1.2

Here e dominates f because

Tu(ef) < Tae) ATa(f),0.5 < 0.5A0.5
Ig(ef) < Ip(e) Ap(f),03<0.3A03
Flef) > Fa(e) V Fg(f),1.2> 1.2V 1.2

Here f dominates g because

Ts(fg) < Ta(f) ATalg),1.2 < 0.5A 1.2
I5(fg) < In(f) A I(g),0.3 < 0.3 0.2
Fu(fg) > Fa(f)V Fu(g),1.2 > 1.2V 1.2

Here g dominates h because

< Tulg) ATa(h),12>1.2V 12
1 (gh) < In(g) A Ip(h),0.2 < 0.2 A0.2
> Fa(g)V Fp(h),1.2> 1.2V 1.2

Here h dominates a because

T(ha) < Ta(a) ATa(h),1.3> 1.1V 1.2
I5(ha) < Ig(a) A Ig(h),0.2 < 0.2 A 0.2
Fy(ha) > Fa(a) V Fg(h),0.8 > 0.9V 1.2

V ={a,b,c,d,e, f,g,h}, Dy = {c,e,h}and V — D,, = {a,b,d, f, g}, |Dy| = 3.
Now we obtain the connectivity index for all paths

ICONN,, (a,b)] =2 x (1.1) = 0.5 — 0.9 = 0.8
ICONN,, (b,¢)| =2 % (0.7) —0.2—12=0
ICONN,,, (¢,d)| =2 x (0.7) = 0.5 — 1.2 = —0.3

G.Muthumari and R. Narmada Devi Application Of Some Topological Indices In Nover Topologized Graphs



Neutrosophic Sets and Systems, Vol. 55, 2023

468
Y

Also, If needed, we can calculate the connectivity index for indirect relationship for Novertop graph.

Then Clno (%) we have,

-02-11=11
—-02-08=16

Clyow(¥) = Z (Ta(wi), La(u;), Fa(u;))(Ta(vy), La(vj), Fa(vy) x CONNg(u;, v;5)

wiv; €Y
= (1.3,0.3,0.7)(1.1,0.2,0.9) x
(1.1,0.2,0.9)(0.7,0.5,1.2) x
(1.2,0.6,0.8)(0.5,0.3,1.2) x
(1.2,0.5,1.1)(1.4,0.2,0.8) x

= (2.12)(0.8) +
(2.82)(—0.4) + (2.94)(1)
= 4.478

(2.23)(1.6) +

(0.8) + (1.3,0.3,0.2)(1.4,0.2,0.8) x (1.6)+
(—0.3)(0.7,0.5,1.2)(1.2,0.6,0.8) x (—0.3)+
(—0.4)(0.5,0.3,1.2)(1.2,0.3, 1.1) x (—0.4)+
(

1)

(2.03)(—0.3) + (2.1)(—0.3) + (1.74)(—0.4)+

Then connectivity index of G is equal 4.478, which the positive sign indicates the high level of true information

in the problem.

Hence the employee (h) a relationship is high and good. so ’h” is the most dominating person.so we can

select h is the head of the office.

9 Conclusion

In this paper has focussed an some topological indices for Neutrosophic over topologized graphs by using
strong domination. It is an easy way to calculate the connectivity index.so we use the new method that is
strong domination to find and calculate the connectivity index. The some topological indices for some standard
neutrosophic over topologized graphs such as 2 — regular , K, and K 5 are given.
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