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Abstract; Nanocones are the molecular structures widely appearing in various new materials, and topological indices (TIs) computed
on the bases of molecular graphs for nanocones are numerical numbers which are helpful to understand properties of concerned
nanocones. Multiplicative Zagreb indices, as compensation of Zagreb indices, have outstanding applications in chemistry and other
applied sciences. In this paper, using molecular graph analysis, we focused on computing generalized version of multiplicative first and
second Zagreb indices for Carbon nanocones. We also computed multiplicative sum connectivity and multiplicative product connectivity
indices for Carbon nanocones.
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Carbon nanocones have been observed since 1968 or even earlier''’ | on the surface of naturally occurring
graphite. Their bases are attached to the graphite and their height varies between 1 and 40 micrometers. Their walls
are often curved and are less regular than those of the laboratory made nanocones. Carbon nanostructures have

attracted considerable attention due to their potential use in many applications including energy storage, gas

]

. . . . 2
sensors, biosensors, nanoelectronic devices and chemical probes'”’. Carbon allotropes such as carbon nanocones

[3]

and carbon nanotubes have been proposed as possible molecular gas storage devices More recently, carbon

nanocones have gained increased scientific interest due to their unique properties and promising uses in many novel

applications such as energy and hydrogen-storage'*'.

Figure 1 and figure 2 are carbon nenocones.
The molecular graph of nanocones have conical structures with a cycle of length £ at its core and n layers of
hexagons placed at the conical surface around its center as shown in following figure 3.

In the present report, we gave closed form of multiplicative versions of some important degree-based Tls.
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Figure 1 Carbon nenocone Figure 2 The molecular graph Figure 3 Carbon nenocones

1 Definitions of TIs

In this section, we present definitions of multiplicative versions of Tls.
Definition 1  (First Generalized Multiplication Zagreb Index)

For a connected simple graph G, the first generalized multiplication Zagreb index'”! is defined as:

Mzi(6)= T] (d +d)°.

i EE(G)

Definition 2  (Second Generalized Multiplication Zagreb Index)

For a connected simple graph G, the second generalized multiplication Zagreb index'”’ is defined as:

GMZ;(G)= ] (d. xd)*.

ije E(G)

Definition 3  ( First Multiplication Zagreb Index )

For a connected simple graph G, the first multiplication Zagreb index'®' is defined as:

MZ,(G)= ] (d; +4d,) .
ijeE(G)

Definition 4  ( Second Multiplication Zagreb Index )

For a connected simple graph G, the second multiplication Zagreb index'® is defined as:

MZ,(G)= ][] (d: xd,) .
ijeE(G)

Definition 5  (First Hyper Multiplication Zagreb Index )

For a connected simple graph G, the first hyper multiplication Zagreb index'”' is defined as:
MH, (6)= T[] (d; +d)*.

ijeE(G)

Definition 6  (Second Hyper Multiplication Zagreb Index )

For a connected simple graph G, the second hyper multiplication Zagreb index'”’ is defined as:

MH,(G)= ] (d. xd)*.

jeE(G)

Definition 7  ( Multiplicative Sum Connectivity Index)

For a connected simple graph G, the multiplicative sum connectivity index"*’ is defined as:

SCM(G) = ] (d. +d) ™"

e E(G)

Definition 8  ( Multiplicative Product Connectivity Indices )

For a connected simple graph G, the multiplicative product connectivity index'®’ is defined as:

PCM(G)= ] (d: xd)™".

i EE(G)

Definition 9  ( Multiplicative Atomic Bond Connectivity Index)

For a connected simple graph G, the multiplicative atomic bond connectivity index'®' is defined as
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ld. +d. -2
ABCM(G)= -
,-jEl;[,;) d; x d,

Definition 10  ( Multiplicative Geometric Arithmetic Index)

For a connected simple graph G, the multiplicative geometric arithmetic index'®’ is defined as:

2./d. xd.
GAM(G) = i A By Ny
ijel;([c) d, +d;

2 Computational Results

In this section, we present our results. From figure 3, it can be observed that the edge set molecular graph of
Carbon nanocone can be divided into three classes based on the degree of end vertices. The edge partition of

molecular graph of Carbon Nanocone is presented in Table 1.

Table I Degree based edge partition of G

(d,, d,) Where jcE(G) Number of Edges
(2, 2) P
2, 3) Ion
(3, 3) BrGn-1)

Theorem 1 Let G be the molecular graph of Carbon nanocone. Then we have

GMZ?( G>: 22a17+uqmz—% X 3(1[7112—(11)11 X 52apn'
Proof By the Definition of the generalized first multiplication Zagreb index and using edge partition of

molecular graph of Carbon Nanocone, we have following computation

GMZ{(G)= ] (d. +d)*

jeE(G)

= (d; +d)* x ] (di+d)*x ] (d+d)°
jek(G) e by (G) ijek3(6)

= I @+2)*x J] 2+3)*x J] (3+3)°
jek1(6) ijeby(G) ijek3(G)

(40{)\[/5’?1((})\ X <5a)|ijeﬁ'2((})| X (6a)|ijeﬁ3((})|

(4&)1} % (Sa)an X (6a)%(3n—l)

— 22ap+apnzfg§l X 304)/127(1[1” x 5204)/1‘
Theorem 2 Let G be the molecular graph of Carbon nanocone. Then we have
GMZ;( G): 22ap(n+1) > 32al7lz(n+%)'

Proof By the Definition of the generalized first multiplication Zagreb index and using edge partition of

molecular graph of Carbon Nanocone, we have following computation

GMZ3(G)= [ (d. xd)*

jeE(G)

= JI (dxdp*x [] (d;xd)*x ] (d;xd)*
ijeE1(6G) ijeEy(G) ijeE3(G)

= (2x2)*x J] 2x3)*x J] (3x3)°
ijeE1(G) jeEy(6) ijeE3(G)

(4&)\ijeE|(C)\ x <6a)|ijeE2(C)| X <9a>|ijeE3(G)|

<4(1)1} X (6a)2np X <9a)%2(3n—1)
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— 220(])(11+l) X 32&1m(n+%).

Corollary 1 Let G be the molecular graph of Carbon nanocone. Then we have

MZ, (G)= QUG 3o 52,
Proof Taking @ = 1 in Theorem 1, we get this result immediate.
Corollary 2 Let G be the molecular graph of Carbon nanocone. Then we have
MZ,(G)=2""" x 3,
Proof Taking @ = 1 in Theorem 2, we get this result immediate.
Corollary 3 Let G be the molecular graph of Carbon nanocone. Then we have
MH, (G)= QW) U)o 5
Proof Taking @ = 2 in Theorem 1, we get this result immediate.
Corollary 4 Let G be the molecular graph of Carbon nanocone. Then we have
MH,(G)=2%"" x ),
Proof Taking @ = 2 in Theorem 2, we get this result immediate.
Corollary 5 Let G be the molecular graph of Carbon nanocone. Then we have
SCM(G)= 201-37+6) 5 3amiom o 5om,
Proof Taking a = —1/2 in Theorem 1, we get this result immediate.
Corollary 6 Let G be the molecular graph of Carbon nanocone. Then we have
PCM(G)=27""" x 3 ),
Proof Taking a = —1/2 in Theorem 2, we get this result immediate.

Theorem 3 Let G be the molecular graph of Carbon nanocone. Then we have
ABCM( G) = (%)P(n+%) ™ (%>%<3n_]).

Proof By the Definition of the multiplication Atomic bound Connectivity index and using edge partition of

molecular graph of Carbon Nanocone, we have following computation ;

H /d; +d; -2
i CE(G) di de
2+2 -2 2+3-2 3+3-2
[———— + [—/—— + [——=
zy'elE_l[<0> 2x2 ijelE_z[<c> 2x3 ijel;[w) 3 x3

_ (L)Iijeh‘l((})\ x (L)\ijeh‘z((})\ X (l)\ijel:g((;)\

R 7 3

1 ] 2n; 2 ﬂ(fﬂn—l)
()" x ()™ x(7)°
V2 V2 3

L p(n#%) i ';A(Sn—l)
(37 x (35,

ABCM(G)

Theorem 4 For G , We have
CAM(G)= (%)W.

Proof By the Definition of the multiplication Geometric arithmetic index and using edge partition of molecular

graph of Carbon Nanocone, we have following computation ;

2./d. xd.
GAM(G)= — 7
fjel:([w d; +d,
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2./d; xd, 1 2/d; % d; 1 2./d, x d,

GeE(6) d; + dj e Ey(G) d; + dj eE;(0) d; + dj
_ 2.2 ><2+ 1—[ 2/2 %3 N 2/3 x3
k() 2 +2 ke 2 +3 jekse) 3 +3

(1>\LjeE1(0)\ X (2N/67>IijeE2(C)l X (1>IzjeE3(C)\
5

(l)P X (%)an X (])%(Bn—l) — (%)an.

3 Conclusion

In this paper, we computed multiplicative versions of several degree-based TIs for molecular graph of Carbon

nanocones. Our result can help in understanding topology of concerned nanocone and in guessing its properties. In

future, we are interested in computed distance based polynomials and indices for it.
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