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Abstract
Topological indices, are the numbers related to molecular graph to permit the quantitative structure-
activity/property/toxicity relationships. In this Research paper, the Arithmetic and Geometric cutting number
Index, Geometric Arithmetic cutting number Index, Sum connectivity cutting number Index, Reciprocal cutting
number Index, ABC cutting number Index, Inverse sum cutting number Index, Augumented cutting number Index
and cutting number Multiplicative indices of Nanostar Dendrimer are determined.
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1. Introduction
All graphs in this paper are considered simple and finite undi-
rected. Here we following Bondy and Murty [1] for the unde-
fined notation and terminology. The first and second Zagreb
indices are among the oldest and most famous topological
indices, introduced by Gutman and Trinajstic [9] defined as
follows

M1(G) = ∑uv∈E(G)(d(u)+d(v))
M2(G) = ∑uv∈E(G) d(u)d(v)

The Harmonic Index H(G) of a graph G was first appeared in
Fajtlowicz, S. [7] and it is defined as

H(G) = ∑
uv∈E(G)

2
d(u)+d(v)

where d(v) denote the degree of vertex v in G.
In [13], Vukicevic et. al defined a new topological Index ”Ge-
ometric Arithmetic Index” denoted by GA(G) and is defined
by

GA(G) = ∑
uv∈E(G)

2
√

d(u)d(v)
d(u)+d(v)

.

In [11], Zhou and Trinajstic first introduced the Sum-connectivity
Index in 2008 , and it is defined as

χ(G) = ∑
uv∈E(G)

1√
d(u)+d(v)

.

In [8], Gutman et.al introduced Reciprocal Randic Index,
which is defined as RR(G) = ∑uv∈E(G)

√
d(u)d(v). One of

the well-known connectivity topological Index is Atom-Bond
connectivity (ABC) Index introduced by Estrada et.al in [6].
The ABC Index is defined as

ABC(G) = ∑
uv∈E(G)

√
d(u)+d(v)−2

d(u)d(v)
.

The selected Inverse Sum-Index is [1] is a significant predictor
of total surface area of octane isomers. The extermal graphs
obtained with the help of Mathematical Chemistry are simple
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and have elegant structure. The Inverse Sum- Index is defined
as follow

I(G) = ∑
uv∈E(G)

d(u)d(v)
d(u)+d(v)

.

The following modified version of the ABC index (ie, Randic
index) is defined by Furtula, et. al ( 2010 ) as

AZI(G) = ∑
uv∈E(G)

(
d(u)d(v)

d(u)+d(v)−2

)3

.

A vertex v of a graph G is called a cutvertex of G if its removal
increases the number of components. The vertex connectivity
or simply connectivity κ(G) of a graph G is the minimum
number of vertices whose removal from G results in a dis-
connected or trivial graph. A graph G is n-connected, n≥ 1
if κ(G) ≥ n. A graph G is 2 -connected if and only if G is
nontrivial, connected and contains no cut vertices. A cutting
number [4] c(v) of a vertex v ∈V (G) in a connected graph G
is the number of pairs of vertices {v,w} such that v and w are
in different components of G− v. The cutting number based
topological indices of graphs are introduced in this paper. For
2-connected graphs, cutting number of each vertex is zero. So,
we define these indices, for graphs with cut vertices only.

We define the cutting number first and Second Zagreb
indices as

M1C(G) = ∑uv∈E(G)(c(u)+ c(v))
M2C(G) = ∑uv∈E(G) c(u)c(v).

We define the cutting number Harmonic Index is defined by
us, as

HC(G) = ∑
uv∈E(G)

(
2

c(u)+ c(v)

)
.

We define the cutting number Geometric Arithmetic Index as

GAC(G) = ∑
uv∈E(G)

2
√

c(u)c(v)
c(u)+ c(v)

.

We define the cutting number sum connectivity Index as

χC(G) = ∑
uv∈E(G)

1√
c(u)+ c(v)

.

We define the cutting number Reciprocal Randic Index as

RRC(G) = ∑
uv∈E(G)

√
c(u)c(v).

We define the cutting number ABC Index as

ABCC(G) = ∑
uv∈E(G)

√
c(u)+ c(v)−2

c(u)c(v)
.

We define the cutting number Inverse Sum Index as

ISC(G) = ∑
uv∈E(G)

[
c(u)c(v)

c(u)+ c(v)

]
.

We define the cutting number Augmented Zagreb Index as

AZIC(G) = ∑
uv∈E(G)

[
c(u)c(v)

c(u)+ c(v)−2

]3

,

where, c(u) and c(v) are the cutting numbers of u and v. We
also define Multiplicative version of cutting number Topolog-
ical Indices as follows:

Cutting number first and Second Multiplicative Zagreb
indices are defined as

M1Cπ(G) = ∑uv∈E(G)(c(u)+ c(v))
M2Cπ(G) = ∑uv∈E(G) c(u)c(v).

Cutting number Multiplicative Harmonic Index is defined as

HCπ(G) = ∏
e=uv∈E(G)

√
2

c(u)+ c(v)
.

Cutting number Multiplicative Geometric Arithmetic Index as

GAC π(G) = ∏
e=uv∈E(G)

[
2
√

c(u)c(v)
c(u)+ c(v)

]
.

Cutting number Multiplicative Sum Connectivity Index as

χCπ(G) = ∏
e=uv∈E(G)

[
1√

c(u)c(v)

]
.

Cutting number Multiplicative Reciprocal Randic Connectiv-
ity Index as

RRc π(G) = ∏
e=uv∈E(G)

√
c(u)c(v).

Cutting number Multiplicative Atom bond connectivity Index
as

ABCCπ(G) = ∏
e=uv∈E(G)

√
c(u)+ c(v)−2

c(u)+ c(v)
.

Cutting number Multiplicative Inverse Sum Index as

ISCπ(G) = ∏
e=uv∈E(G)

[
c(u)c(v)

c(u)+ c(v)

]
.

Cutting number Multiplicative Augmented Zagreb Index as

AZCπ(G) = ∏
e=uv∈E(G)

[
c(u)c(v)

c(u)+ c(v)−2

]3

.

2. Cutting Number topological indices of
Nanostar Dendrimer

Dendrimers are highly ordered branched macromolecules,
which have attached more attention on both theoretical and
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Table 1. The Nanostar Dendrimer NS[n]
Number of edges e = uv Cutting number of end vertices (c(u),c(v))

12 ×2n−1 (0,0)
6 ×2n−1 [ { ( (18 ×2n )-12 )-6 } × 5,0 ]
3 ×2n−1 [ { ( (18 ×2n )-12 )-6 } ×5, { ( (18 ×2n )-12 )-7 } × 6 ]
6 ×2n−1 [ { ( (18 ×2n )-12 )-7 } ×6,0 ]
6 ×2n−2 [ { ( (18 ×2n )-12 )-18 } × 17,0 ]
3 ×2n−2 [ { ( (18 ×2n )-12 )-18 } × 17, { ( (18 ×2n )-12 )-19 } × 18 ]
6 ×2n−2 [ { ( (18 ×2n )-12 )-19 } × 18,0 ]

...
6 ×2i [ { ( (18 ×2n )-12 )- ( (6 ×2n−i )-6 ) } × ( (6 ×2n−i )-7 ), 0 ]
3 ×2i [ { ( (18 ×2n )-12 )- ( (6 ×2n−i )-6 ) } × ( (6 ×2n−i )-7 ),

{ ( (18 ×2n )-12 )- ( (6 ×2n−i )-5 ) } × ( (6 ×2n−i )-6 ) ]
6 ×2i [ { ( (18 ×2n )-12 )- ( (6 ×2n−i )-5 ) } × ( (6 ×2n−i )-6 ), 0 ]

...
6 ×22 [ { ( (18 ×2n )-12 )- ( (6 ×2n−2 )-6 ) } × ( (6 ×2n−2 )-7 ), 0 ]
3 ×22 [ { ( (18 ×2n )-12 )- ( (6 ×2n−2 )-6 ) } × ( (6 ×2n−2 )-7 ),

{ ( (18 ×2n )-12 )- ( (6 ×2n−2 )-5 ) } × ( (6 ×2n−2 )-6 ) ]
6 ×22 [ { ( (18 ×2n )-12 )- ( (6 ×2n−2 )-5 ) } × ( (6 ×2n−2 )-6 ), 0 ]
6 × 2 [ { ( (18 ×2n )-12 )- ( (6 ×2n−1 )-6 ) } × ( (6 ×2n−1 )-7 ), 0 ]
3 × 2 [{ ( (18 ×2n )-12 )- ( (6 ×2n−1 )-6 ) } × ( (6 ×2n−1 )-7 ),

{ ( (18 ×2n )-12 )- ( (6 ×2n−1 )-5 ) } × ( (6 ×2n−1)-6 ) ]
6 × 2 [ { ( (18 ×2n)-12 )- ( (6 ×2n−1 )-5 ) } × ( (6 ×2n−1 )-6 ), 0 ]
6 × 1 [ { ( (18 ×2n )-12 )- ( (6 ×2n )-6 ) } × ( (6 ×2n )-7 ), 0 ]
3 × 1 [{ ( (18 ×2n )-12 )- ( (6 ×2n )-6 ) } × ( (6 ×2n )-7 ),

{ ( (18 ×2n )-12 )- ( (6 ×2n)-5 ) } × ( (6 ×2n )-6 ) ]
6 × 1 [ { ( (18 ×2n)-12 )- ( (6 ×2n )-5 ) } × ( (6 ×2n )-6 ), 0]

Total number of edges 21 ×2n−15

experimental part. The topological study on these macro-
molecules is a new field in Research [12]. Nanostar Den-
drimer NS[n], where n is the defining parameter is illustrated
in Fig. 1&2. The node and edge cardinalities for graph of
this Nanostar Dendrimer are 18× 2n− 12 and 21× 2n− 15
respectively.

To evaluate cutting topological Indices of this Nanostar,
we require number of edges and cutting number of their end
vertices. This is given in the Table 1.

Figure 1. The Nanostar dendrimer NS[1]

Figure 2. The Nanostar dendrimer NS[2]

Theorem 2.1. Let NS[n] be a Nanostar Dendrimer. Then,

AC[NS(n)] =972×22n−1053×22n−324×22n+1

+324×2n+1 +1431×2n−378.

Proof.

AC[NS(n)] = ∑
uv∈E(NS[n])

(
c(u)+ c(v)

2

)
=

n−1

∑
i=0

(
6×2i

)
[([

((18×2n)−12)−
(
6×2n−i−6

)]
×
(
6×2n−i−7

))
+0

2

]
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+
n−1

∑
i=0

(
3×2i

)

([
((18×2n)−12)−

(
6×2n−i−6

)]
×
(
6×2n−i−7

))
+([

((18×2n)−12)−
(
6×2n−i−5

)]
×
(
6×2n−i−6

))
2


+

n−1

∑
i=0

(
6×2i

)
[([

((18×2n)−12)−
(
6×2n−i−5

)]
×
(
6×2n−i−6

))
+0

2

]
= 972×22n−1053×22n−324×22n+1

+324×2n+1 +1431×2n−378.

Theorem 2.2. Let NS[n] be a Nanostar Dendrimer. Then,

HC[NS(n)] = 6
n−1

∑
i=0

2i

[
2

108×22n−i−36×22n−2i +6×2n−i−126×2n +42

]
+3

n−1

∑
i=0

2i

[
2

216×22n−i−72×22n−2i−234×2n +84

]
+6

n−1

∑
i=0

2i

[
2

108×22n−i−36×22n−2i−6×2n−i−108×2n +42

]
Proof.

HC[NS(n)] = ∑
uv∈E(NS[n])

(
2

c(u)+ c(v)

)
=

n−1

∑
i=0

(
6×2i

)
[

2
([((18×2n)−12)− (6×2n−i−6)]× (6×2n−i−7))+0

]
+

n−1

∑
i=0

(
3×2i

)
 2([

((18×2n)−12)−
(
6×2n−i−6

)]
×
(
6×2n−i−7

))
+([

((18×2n)−12)−
(
6×2n−i−5

)]
×
(
6×2n−i−6

))


+
n−1

∑
i=0

(
6×2i

)
[

2
([((18×2n)−12)− (6×2n−i−5)]× (6×2n−i−6))+0

]
= 6

n−1

∑
i=0

2i

[
2

108×22n−i−36×22n−2i +6×2n−i−126×2n +42

]

+3
n−1

∑
i=0

2i

[
2

216×22n−i−72×22n−2i−234×2n +84

]
+6

n−1

∑
i=0

2i

[
2

108×22n−i−36×22n−2i−6×2n−i−108×2n +42

]

Theorem 2.3. Let NS[n] be a Nanostar Dendrimer. Then,

GAC[NS(n)] = 6
n−1

∑
i=0

2i



√√√√√ 11664×24n−2i−7776×24n−3i +8424×23n−2i

−25272×23n−i +9180×22n−i +1296×24n−4i

−3060×22n−2i +13608×22n−9828×2n +1764

216×22n−i−72×22n−2i−234×2n +84


Proof.

GAC[NS(n)] = ∑
uv∈E(NS[n])

(
2
√

c(u)c(v)
c(u)+ c(v)

)
=

n−1

∑
i=0

(
3×2i

)


2

√ ([
((18×2n)−12)−

(
6×2n−i−6

)]
×
(
6×2n−i−7

))
×([

((18×2n)−12)−
(
6×2n−i−5

)]
×
(
6×2n−i−6

))([
((18×2n)−12)−

(
6×2n−i−6

)]
×
(
6×2n−i−7

))
+([

((18×2n)−12)−
(
6×2n−i−5

)]
×
(
6×2n−i−6

))


= 6
n−1

∑
i=0

2i



√√√√√ 11664×24n−2i−7776×24n−3i +8424×23n−2i

−25272×23n−i +9180×22n−i +1296×24n−4i

−3060×22n−2i +13608×22n−9828×2n +1764

216×22n−i−72×22n−2i−234×2n +84



Theorem 2.4. Let NS[n] be a Nanostar Dendrimer. Then,

GAC[NS(n)] = 6
n−1

∑
i=0

2i

[
1√

108×22n−i−36×22n−2i +6×2n−i−126×2n +42

]
+3

n−1

∑
i=0

2i

[
1√

216×22n−i−72×22n−2i−234×2n+84

]
+6

n−1

∑
i=0

2i

[
1√

108×22n−i−36×22n−2i−6×2n−i−108×2n +42

]
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Proof.

GAC[NS(n)] = ∑
uv∈E(NS[n])

1√
c(u)+ c(v)

=
n−1

∑
i=0

(
6×2i

)
[

1√
([((18×2n)−12)− (6×2n−i−6)]× (6×2n−i−7))+0

]

+
n−1

∑
i=0

(
3×2i

)
 1√ ([

((18×2n)−12)−
(
6×2n−i−6

)]
×
(
6×2n−i−7

))
+([

((18×2n)−12)−
(
6×2n−i−5

)]
×
(
6×2n−i−6

))


n−1

∑
i=0

(
6×2i

)
[

1√
([((18×2n)−12)− (6×2n−i−5)]× (6×2n−i−6))+0

]

= 6
n−1

∑
i=0

2i
[

1√
108×22n−i−36×22n−2i +6×2n−i−126×2n +42

]

+3
n−1

∑
i=0

2i
[

1√
216×22n−i−72×22n−2i−234×2n +84

]

+6
n−1

∑
i=0

2i
[

1√
108×22n−i−36×22n−2i−6×2n−i−108×2n +42

]

Theorem 2.5. Let NS[n] be a Nanostar Dendrimer. Then,

GAC(NS[n]) = 3
n−1

∑
i=0

2i

√√√√√ 11664×24n−2i−7776×24n−3i +8424×23n−2i

−25272×23n−i +9180×22n−i +1296×24n−4i

−3060×22n−2i +13608×22n−9828×2n +1764

Proof.

GAC(NS[n]) = ∑
uv∈E(NS[n])

√
c(u)c(v) =

n−1

∑
i=0

(
3×2i)

√ ([
((18×2n)−12)−

(
6×2n−i−6

)]
×
(
6×2n−i−7

))
+([

((18×2n)−12)−
(
6×2n−i−5

)]
×
(
6×2n−i−6

))
= 3

n−1

∑
i=0

2i

√√√√√ 11664×24n−2i−7776×24n−3i +8424×23n−2i

−25272×23n−i +9180×22n−i +1296×24n−4i

−3060×22n−2i +13608×22n−9828×2n +1764

Theorem 2.6. Let NS[n] be a Nanostar Dendrimer. Then,

ABCC(NS[n]) = 6
n−1

∑
i=0

2i

√
108×22n−i−36×22n−2i +6×2n−i−126×2n +40
108×22n−i−36×22n−2i +6×2n−i−126×2n +42

+3
n−1

∑
i=0

2i

√
216×22n−i−72×22n−2i−234×2n +82
216×22n−i−72×22n−2i−234×2n +84

+6
n−1

∑
i=0

2i

√
108×22n−i−36×22n−2i−6×2n−i−108×2n +40
108×22n−i−36×22n−2i−6×2n−i−108×2n +42

.

Proof.

ABCC(NS[n]) = ∑
uv∈E(NS[n])

√
c(u)+ c(v)−2

c(u)+ c(v)
=

n−1

∑
i=0

(
6×2i

)
√

([((18×2n)−12)− (6×2n−i−6)]× (6×2n−i−7))+0−2
([((18×2n)−12)− (6×2n−i−6)]× (6×2n−i−7))+0

+
n−1

∑
i=0

(
3×2i

)
√√√√√√√√

([
((18×2n)−12)−

(
6×2n−i−6

)]
×
(
6×2n−i−7

))
+([

((18×2n)−12)−
(
6×2n−i−5

)]
×
(
6×2n−i−6

))
−2([

((18×2n)−12)−
(
6×2n−i−6

)]
×
(
6×2n−i−7

))
+([

((18×2n)−12)−
(
6×2n−i−5

)]
×
(
6×2n−i−6

))
+

n−1

∑
i=0

(
6×2i

)
√

([((18×2n)−12)− (6×2n−i−5)]× (6×2n−i−6))+0−2
([((18×2n)−12)− (6×2n−i−5)]× (6×2n−i−6))+0

= 6
n−1

∑
i=0

2i

√
108×22n−i−36×22n−2i +6×2n−i−126×2n +40
108×22n−i−36×22n−2i +6×2n−i−126×2n +42

+3
n−1

∑
i=0

2i

√
216×22n−i−72×22n−2i−234×2n +82
216×22n−i−72×22n−2i−234×2n +84

+6
n−1

∑
i=0

2i

√
108×22n−i−36×22n−2i−6×2n−i−108×2n +40
108×22n−i−36×22n−2i−6×2n−i−108×2n +42

Theorem 2.7. Let NS[n] be a Nanostar Dendrimer. Then,

ISC(NS[n]) = 3
n−1

∑
i=0

2i



11664×24n−2i−7776×24n−3i +8424×23n−2i

−25272×23n−i +9180×22n−i +1296×24n−4i

−3060×22n−2i +13608×22n−9828×2n +1764
216×22n−i−72×22n−2i−234×2n +84
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Proof.

ISc(NS[n]) = ∑
uv∈E(NS[n])

[
c(u)c(v)

c(u)+ c(v)

]
=

n−1

∑
i=0

(
3×2i

)

([
((18×2n)−12)−

(
6×2n−i−6

)]
×
(
6×2n−i−7

))
×([

((18×2n)−12)−
(
6×2n−i−5

)]
×
(
6×2n−i−6

))([
((18×2n)−12)−

(
6×2n−i−6

)]
×
(
6×2n−i−7

))
+([

((18×2n)−12)−
(
6×2n−i−5

)]
×
(
6×2n−i−6

))


= 3
n−1

∑
i=0

2i



11664×24n−2i−7776×24n−3i +8424×23n−2i

−25272×23n−i +9180×22n−i +1296×24n−4i

−3060×22n−2i +13608×22n−9828×2n +1764
216×22n−i−72×22n−2i−234×2n +84



Theorem 2.8. Let NS[n] be a Nanostar Dendrimer. Then,

AZC(NS[n]) = 3
n−1

∑
i=0

2i



11664×24n−2i−7776×24n−3i +8424×23n−2i

−25272×23n−i +9180×22n−i +1296×24n−4i

−3060×22n−2i +13608×22n−9828×2n +1764
216×22n−i−72×22n−2i−234×2n +84



3

Proof.

AZC(NS[n]) = ∑
uv∈E(NS[n])

[
c(u)c(v)

c(u)+ c(v)−2

]3
=

n−1

∑
i=0

(
3×2i

)


([
((18×2n)−12)−

(
6×2n−i−6

)]
×
(
6×2n−i−7

))
×([

((18×2n)−12)−
(
6×2n−i−5

)]
×
(
6×2n−i−6

))([
((18×2n)−12)−

(
6×2n−i−6

)]
×
(
6×2n−i−7

))
+([

((18×2n)−12)−
(
6×2n−i−5

)]
×
(
6×2n−i−6

))
−2


3

= 3
n−1

∑
i=0

2i



11664×24n−2i−7776×24n−3i +8424×23n−2i

−25272×23n−i +9180×22n−i +1296×24n−4i

−3060×22n−2i +13608×22n−9828×2n +1764
216×22n−i−72×22n−2i−234×2n +84



3

3. Multiplicative Version of cutting
number Topological indices of Nanostar

Theorem 3.1. Let NS[n] be a Nanostar Dendrimer. Then,

ACπ(NS[n]) = 108{(54n×22n−63×22n−18×22n+1

+18×2n+1 +3n×2n +84×2n−21)(108n×22n−117

×22n−36×22n+1 +36×2n+1 +159×2n−42)(54n×22n

−54×22n−18×22n+1+18×2n+1−3n×2n+75×2n−21)}

Proof.

Acπ (NS[n]) = ∏
e=uv∈E(NS[n])

(
c(u)+ c(v)

2

)
=

n−1

∏
i=0

(
6×2i

)
[([

((18×2n)−12)−
(
6×2n−i−6

)]
×
(
6×2n−i−7

))
+0

2

]

×
n−1

∏
i=0

(
3×2i

)
[([

((18×2n)−12)−
(
6×2n−i−5

)]
×
(
6×2n−i−6

))
2

]

×
n−1

∏
i=0

(
6×2i

)
[([

((18×2n)−12)−
(
6×2n−i−5

)]
×
(
6×2n−i−6

))
+0

2

]
= 108{(54n×22n−63×22n−18×22n+1 +18×2n+1

+3n×2n +84×2n−21)(108n×22n−117×22n

−36×22n+1 +36×2n+1 +159×2n−42)(54n×22n−54×22n

−18×22n+1+18×2n+1−3n×2n+75×2n−21)}

Theorem 3.2. Let NS[n] be a Nanostar Dendrimer. Then,

HCπ(NS[n]) = 108
n−1

∏
i=0

23i

{√
2

108×22n−i−36×22n−2i +6×2n−i−126×2n +42

×
√

2
216×22n−i−72×22n−2i−234×2n +84

×
√

2
108×22n−i−36×22n−2i−6×2n−i−108×2n +42

}
Proof.

HCπ(NS[n]) = ∏
e=uv∈E(NS[n])

√
2

c(u)+ c(v)
=

n−1

∏
i=0

(
6×2i)

√
2

([((18×2n)−12)− (6×2n−i−6)]x(6×2n−i−7))+0

×
n−1

∏
i=0

(
3×2i)
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√√√√√ 2([
((18×2n)−12)−

(
6×2n−i−6

)]
x
(
6×2n−i−7

))
+([

((18×2n)−12)−
(
6×2n−i−5

)]
x
(
6×2n−i−6

))
×

n−1

∏
i=0

(
6×2i)

√
2

([((18×2n)−12)− (6×2n−i−6)]× (6×2n−i−7))+0

= 108
n−1

∏
i=0

23i

{√
2

108×22n−i−36×22n−2i +6×2n−i−126×2n +42

×
√

2
216×22n−i−72×22n−2i−234×2n +84

×
√

2
108×22n−i−36×22n−2i−6×2n−i−108×2n +42

}

Theorem 3.3. Let NS[n] be a Nanostar Dendrimer. Then,

GACπ(NS[n]) = 6
n−1

∏
i=0

2i



√√√√√ 11664×24n−2i−7776×24n−3i +8424×23n−2i

−25272×23n−i +9180×22n−i +1296×24n−4i

−3060×22n−2i +13608×22n−9828×2n +1764

216×22n−i−72×22n−2i−234×2n +84


Proof.

GACπ[NS(n)] = ∏
e=uv∈E(NS[n])

(
2
√

c(u)c(v)
c(u)+ c(v)

)
=

n−1

∏
i=0

(
3×2i

)


2

√ ([
((18×2n)−12)−

(
6×2n−i−6

)]
×
(
6×2n−i−7

))
×([

((18×2n)−12)−
(
6×2n−i−5

)]
×
(
6×2n−i−6

))([
((18×2n)−12)−

(
6×2n−i−6

)]
×
(
6×2n−i−7

))
+([

((18×2n)−12)−
(
6×2n−i−5

)]
×
(
6×2n−i−6

))


= 6
n−1

∏
i=0

2i



√√√√√ 11664×24n−2i−7776×24n−3i +8424×23n−2i

−25272×23n−i +9180×22n−i +1296×24n−4i

−3060×22n−2i +13608×22n−9828×2n +1764

216×22n−i−72×22n−2i−234×2n +84



Theorem 3.4. Let NS[n] be a Nanostar Dendrimer. Then,

GACπ[NS(n)] = 108
n−1

∏
i=0

23i

{[
1√

108×22n−i−36×22n−2i +6×2n−i−126×2n +42

]
[

1√
216×22n−i−72×22n−2i−234×2n+84

]
[

1√
108×22n−i−36×22n−2i−6×2n−i−108×2n +42

]}
Proof.

GACπ[NS(n)] = ∏
e=uv∈E(NS[n])

1√
c(u)+ c(v)

=
n−1

∏
i=0

(
6×2i

)
[

1√
([((18×2n)−12)− (6×2n−i−6)]× (6×2n−i−7))+0

]

×
n−1

∏
i=0

(
3×2i

)
 1√ ([

((18×2n)−12)−
(
6×2n−i−6

)]
×
(
6×2n−i−7

))
+([

((18×2n)−12)−
(
6×2n−i−5

)]
×
(
6×2n−i−6

))


×

n−1

∏
i=0

(
6×2i

)
[

1√
([((18×2n)−12)− (6×2n−i−5)]× (6×2n−i−6))+0

]

= 108
n−1

∏
i=0

23i

{[
1√

108×22n−i−36×22n−2i +6×2n−i−126×2n +42

]
[

1√
216×22n−i−72×22n−2i−234×2n +84

]
[

1√
108×22n−i−36×22n−2i−6×2n−i−108×2n +42

]}

Theorem 3.5. Let NS[n] be a Nanostar Dendrimer. Then,

GACπ(NS[n]) = 3
n−1

∏
i=0

2i

√√√√√ 11664×24n−2i−7776×24n−3i +8424×23n−2i

−25272×23n−i +9180×22n−i +1296×24n−4i

−3060×22n−2i +13608×22n−9828×2n +1764

Proof.

GACπ(NS[n]) = ∏
e=uv∈E(NS[n])

√
c(u)c(v) =

n−1

∏
i=0

(
3×2i)

√ ([
((18×2n)−12)−

(
6×2n−i−6

)]
×
(
6×2n−i−7

))
+([

((18×2n)−12)−
(
6×2n−i−5

)]
×
(
6×2n−i−6

))
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= 3
n−1

∏
i=0

2i

√√√√√ 11664×24n−2i−7776×24n−3i +8424×23n−2i

−25272×23n−i +9180×22n−i +1296×24n−4i

−3060×22n−2i +13608×22n−9828×2n +1764

Theorem 3.6. Let NS[n] be a Nanostar Dendrimer. Then,

ABCCπ(NS[n]) = 108
n−1

∏
i=0

23i


√

108×22n−i−36×22n−2i +6×2n−i−126×2n +40
108×22n−i−36×22n−2i +6×2n−i−126×2n +42√

216×22n−i−72×22n−2i−234×2n +82
216×22n−i−72×22n−2i−234×2n +84√
108×22n−i−36×22n−2i−6×2n−i−108×2n +40
108×22n−i−36×22n−2i−6×2n−i−108×2n +42

 .

Proof.

ABCCπ(NS[n]) = ∏
e=uv∈E(NS[n])

√
c(u)+ c(v)−2

c(u)+ c(v)
=

n−1

∏
i=0

(
6×2i

)
√

([((18×2n)−12)− (6×2n−i−6)]× (6×2n−i−7))+0−2
([((18×2n)−12)− (6×2n−i−6)]× (6×2n−i−7))+0

×
n−1

∏
i=0

(
3×2i

)
√√√√√√√√

([
((18×2n)−12)−

(
6×2n−i−6

)]
×
(
6×2n−i−7

))
+([

((18×2n)−12)−
(
6×2n−i−5

)]
×
(
6×2n−i−6

))
−2([

((18×2n)−12)−
(
6×2n−i−6

)]
×
(
6×2n−i−7

))
+([

((18×2n)−12)−
(
6×2n−i−5

)]
×
(
6×2n−i−6

))
×

n−1

∏
i=0

(
6×2i

)
√

([((18×2n)−12)− (6×2n−i−5)]× (6×2n−i−6))+0−2
([((18×2n)−12)− (6×2n−i−5)]× (6×2n−i−6))+0

= 108
n−1

∏
i=0

23i


√

108×22n−i−36×22n−2i +6×2n−i−126×2n +40
108×22n−i−36×22n−2i +6×2n−i−126×2n +42√

216×22n−i−72×22n−2i−234×2n +82
216×22n−i−72×22n−2i−234×2n +84√
108×22n−i−36×22n−2i−6×2n−i−108×2n +40
108×22n−i−36×22n−2i−6×2n−i−108×2n +42



Theorem 3.7. Let NS[n] be a Nanostar Dendrimer. Then,

ISCπ(NS[n]) = 3
n−1

∏
i=0

2i



11664×24n−2i−7776×24n−3i +8424×23n−2i

−25272×23n−i +9180×22n−i +1296×24n−4i

−3060×22n−2i +13608×22n−9828×2n +1764
216×22n−i−72×22n−2i−234×2n +84


Proof.

ISC π(NS[n]) = ∏
e=uv∈E(NS[n])

[
c(u)c(v)

c(u)+ c(v)

]
=

n−1

∏
i=0

(
3×2i

)

([
((18×2n)−12)−

(
6×2n−i−6

)]
×
(
6×2n−i−7

))
×([

((18×2n)−12)−
(
6×2n−i−5

)]
×
(
6×2n−i−6

))([
((18×2n)−12)−

(
6×2n−i−6

)]
×
(
6×2n−i−7

))
+([

((18×2n)−12)−
(
6×2n−i−5

)]
×
(
6×2n−i−6

))


= 3
n−1

∏
i=0

2i



11664×24n−2i−7776×24n−3i +8424×23n−2i

−25272×23n−i +9180×22n−i +1296×24n−4i

−3060×22n−2i +13608×22n−9828×2n +1764
216×22n−i−72×22n−2i−234×2n +84



Theorem 3.8. Let NS[n] be a Nanostar Dendrimer. Then,

AZCπ(NS[n]) = 3
n−1

∏
i=0

2i



11664×24n−2i−7776×24n−3i +8424×23n−2i

−25272×23n−i +9180×22n−i +1296×24n−4i

−3060×22n−2i +13608×22n−9828×2n +1764
216×22n−i−72×22n−2i−234×2n +82



3

Proof.

AZCπ(NS[n]) = ∏
e=uv∈E(NS[n])

[
c(u)c(v)

c(u)+ c(v)−2

]3
=

n−1

∏
i=0

(
3×2i

)


([
((18×2n)−12)−

(
6×2n−i−6

)]
×
(
6×2n−i−7

))
×([

((18×2n)−12)−
(
6×2n−i−5

)]
×
(
6×2n−i−6

))([
((18×2n)−12)−

(
6×2n−i−6

)]
×
(
6×2n−i−7

))
+([

((18×2n)−12)−
(
6×2n−i−5

)]
×
(
6×2n−i−6

))
−2


3
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= 3
n−1

∏
i=0

2i



11664×24n−2i−7776×24n−3i +8424×23n−2i

−25272×23n−i +9180×22n−i +1296×24n−4i

−3060×22n−2i +13608×22n−9828×2n +1764
216×22n−i−72×22n−2i−234×2n +82



3

Example 3.9. For the Nanostar Dendrimer NS[1], we shall
compute the indices. (Refer Fig. 1.)

Table 2
Number of Cutting number of end vertices

edges e = uv (c(u),c(v))
12×2n−1 (0,0)
6×2n−1 [{((18×2n)−12)−6}×5,0]
3×2n−1 [{((18×2n)−12)−6}×5,

{((18×2n)−12)−7}×6]
6×2n−1 [{((18×2n)−12)−7}×6,0]

Ac[NS(n)] = ∑
uv∈E(NS[n])

(
c(u)+ c(v)

2

)

=
n−1

∑
i=0

(
6×2i

)[{((18×2n)−12)−6}×5+0
2

]

+
n−1

∑
i=0

(
3×2i

)[{((18×2n)−12)−6}×5
2

+
{((18×2n)−12)−7}×6

2

]
+

n−1

∑
i=0

(
6×2i

)[{((18×2n)−12)−7}×6+0
2

]
=
(

6×20
)
[45]+

(
3×20

)
[96]+

(
6×20

)
[51] = 864.

Similarly
Hc[NS(n)] =2303/8160

GAc[NS(n)] =
√

9180/32.

4. Conclusion
In this paper, we worked on a chemical structure Nanos-

tar dendrimer and studied their cutting number topological
indices and Multiplicative cutting number topological indices.
We have determined sum and Multiplicative Arithmetic cut-
ting number index, Harmonic cutting number index, Geomet-
ric Arithmetic cutting number index, Sum connectivity cutting
number index, Reciprocal Randic cutting number index, ABC
cutting number index, Inverse sum and Augmented Zagreb
cutting number Index for Nanostar dendrimer. It would be
interesting to investigate other topological indices of these
Nanostar dendrimer in future.
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