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ABSTRACT
A topological index is a numerical parameter mathematically derived from the graph structure. In this paper, we
introduce the modified multiplicative first and second neighborhood indices, multiplicative F-neighborhood
index, general multiplicative neighborhood index, multiplicative inverse sum indeg neighborhood index,
multiplicative harmonic neighborhood index and multiplicative symmetric division neighborhood index, first
and second multiplicative Gourava neighborhood indices of a graph. We compute these newly defined
multiplicative neighborhood indices for nanocones and dendrimers.
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I. INTRODUCTION

A molecular graph is a graph such that its vertices represent to the atoms and the edges to the
bonds. Chemical Graph Theory is a branch of Mathematical Chemistry whose focus of interest is
finding topological indices of a molecular graph which correlate well with chemical properties of the
chemical molecules. Several topological indices have been considered in Theoretical Chemistry and
have found some applications, especially in QSPR/QSAR study, see [1, 2, 3].

Let G be a finite, simple, connected graph with vertex set /(G) and edge set E(G). The degree
of a vertex u is the number of vertices adjacent to u and it is denoted by dg(u). Let N(u) =
{viauveE(G)}. Let S;(u)= > d;(v)be the degree sum of neighbor vertices. For undefined term

veN(u)
and notation, we refer the book [4].

Recently, some neighborhood indices were introduced and studied such as fifth M, and M,
Zagreb indices [5], fifth hyper M, and M, Zagreb indices [6], general fifth M-Zagreb indices [6], F-
neighborhood index, general first neighborhood index [7], fifth arithmetic-geometric index [8], fifth
multiplicative Zagreb indices [9], fifth multiplicative hyper Zagreb indices [10], fifth multiplicative
sum and product connectivity indices [10], general fifth multiplicative Zagreb indices [10], fourth
multiplicative atom bond connectivity index [11], fifth multiplicative geometric-arithmetic index [9].
Also some neighborhood indices were studied in [12, 13, 14, 15, 16].

The fifth multiplicative M; and M, Zagreb indices (now we call multiplicative first and
second neighborhood indices) were introduced by Kulli in 2017[9], defined as

NG = [T [Se)+Se(0], NMyii(G)= [T Sgu)Sg(v).

uveE(G) uveE(G)

The fifth multiplicative hyper Zagreb indices (now we call multiplicative first and second

hyper neighborhood indices) were introduced by Kulli in 2018[10], defined as

HNMIE(G) = T [Se)+Se W7, HNM,I1(G) = ] [S6@)SeT.
uveE(G) uveE(G)
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We introduce the modified multiplicative first and second neighborhood indices of a graph G
and they are defined as

1 1
" NM,II = —_———  "NM,II = _—
= 11 ssvs,or MO 1505w

The fifth multiplicative sum connectivity index (now we call multiplicative neighborhood
sum connectivity index) of a graph was introduced by Kulli in 2018[10], defined it as
1

uveE(G) \/SG (u) + SG (V) .

The fifth multiplicative sum connectivity index (now we call multiplicative neighborhood
product connectivity index) of a graph was introduced by Kulli in 2018[10], defined it as
1

llv!;!:G) 4\ SG (U)SG (V) ‘

The general fifth multiplicative Zagreb indices (now we call multiplicative neighborhood sum
and product connectivity indices) of a graph were introduced by Kulli in 2018[10], and they are
defined as

NMEI(G)= T [Se@)+Se(]°,

uveE(G)

MG = [T [Se@Se],

uveE(G)
where a is a real numbers.

We now introduce the reciprocal multiplicative product connectivity index of a graph G, and
it is defined as

RPNMII(G) ] +/S¢)Ss ().

uveE(G)

We introduce some new multiplicative neighborhood indices as follows:

The multiplicative F- neighborhood index of a graph G is defined as

FNMIL(@) = T [S6 @)+ ]

uveE(G)
The general multiplicative neighborhood index of a graph G is defined as
NMer (@)= T [ So @) +55()° ]
uveE(G)
We introduce the multiplicative inverse sum indeg neighborhood index of a graph G, defined

SNMII(G) =

PNMII(G) =

as
B Sg W) Sg(v)
(@)= 11 5 e s, oy

We propose the multiplicative harmonic neighborhood index of a graph G, defined it as
2

uveE(G) SG (u)+SG (V)

We also introduce the multiplicative symmetric division neighborhood index of a graph G,
defined as

3 Sg W) Sz (v)
SDNM]](G) - uv!;](:G)[SG (V) " SG (u)j

We propose first and second multiplicative Gourava neighborhood indices of a graph G, and
they are defined as

HNMII(G) =
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NGOI(G)= [T [Se)+5Ss(0)+58w)Se ()],
uveE(G)
NGOII(G)= [] [So@)+Ss(v)]Sgu)Sg(v).
uveE(G)

In this study, some new and old neighborhood indices of nanocones and 2 types of
dendrimers are computed. For nanocones, dendrimers see 17.

2. RESULTS FOR NANOCONES C,[k]

In this section, we consider nanocones C,[k]. The molecular structure of C4[2] is shown in
Figure 1.

Figure 1. The molecular structure of C4[2]

Let G be the molecular structure of C,[k]. By calculation, G has n(k+1)* vertices and
g(k +1)(3k +2) edges. Also by calculation, we obtain that G has five types of edges based on So(u)

and S¢(v) the degree of end vertices of each edge as given in Table 1.

Sc(u), Se(v) \uv € E(G) Number of edges
(5,5) n
(Sa 7) 2n
(6,7) 2(k— 1)n
(7,9) nk
-2 "—21‘(3/{ ~1)

Table 1. Edge partition of C,[k] based on S¢(u), Sc(v)
We compute the multiplicative neighborhood general sum connectivity index of C,[k].

Theorem 1. The multiplicative neighborhood general sum connectivity index of nanocone C,[£] is
ank
——Gk-1)

NMlaI[(Cn [k])zloan X122an X132an(k—l) X16ank %18 2 . (1)
Proof: Let G be the molecular graph of C,[£]. By using the definition and Table 1, we deduce
NMi(C kD) = [T [Se ) +S, (W]

uveE(G)

k)

2an(k-1) ank % (9 " 9) 5

2an

=(54+5)" x(5+7)" x(6+7) x(7+9)

“(3k-1)

— loan x 122an % 132an(k—1) % l6ank % 18 2
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The following results are obtained by using Theorem 1.
Corollary 1.1. The multiplicative first neighborhood index of C,[£] is

2k (35-1)

NM,IT(C, [k])=10" 122" x 137" x16™ x 18 2
Corollary 1.2. The multiplicative first hyper neighborhood index of C,[£] is
HNM,1I(C, [k]) =107 x12*" x13**"V x16™" x18"*",
Corollary 1.3. The modified multiplicative first neighborhood index of C,[k] is

n 2n 2n(k-1) nk ﬁuk-l)
" NM,II(C, [K]) = (%) X (é) « (%) « (%j x (%) o

Corollary 1.4. The multiplicative neighborhood sum connectivity index of Cy[k] is

n n n(k—-1) nk ﬁ(yf—l)
1 1 1 1 1 )2
SNMII (C, [k])=| = | x (—) X (—) X (—) X (—J )
( ) (ij 12 13 4 V18
Proof: Puta=1,2, —1, —% in equation (1), we get the desired results.

We determine the multiplicative neighborhood general product connectivity index of C,[£].
Theorem 2. The multiplicative neighborhood general product connectivity index of nanocone C,[£] is

K (3p1)

NMI(C,[k]) =25 352" x 42" x 637 x812 )
Proof: By using the definition and Table 1, we derive

NMs(C, Tk = T [Ss S, W]

uveE(G)

2an 2an(k-1) ank Lk(3k—1)

x(7x9)™ x(9 ><9)a2

ank

—(3k-1)

— 25an X352an x422an(k—1) X63ank x 81 2

=(5x5)" x(5x7) " x(6x7)

We obtain the following results by using Theorem 2.
Corollary 2.1. The multiplicative second neighborhood index of C,[k] is

ﬁ(31c71)

NM,1I(C, [k])=25" x35™" x 42°"* x 63" x 812
Corollary 2.2. The multiplicative second hyper neighborhood index of C,[k] is
HNM,II(C,[k]) = 257" x35"" x 4247 x 637" x 81"+,
Corollary 2.3. The modified multiplicative second neighborhood index of C,[£] is

n 2n 2n(k-1) nk ﬁ(3/(71)
'"NMZU(Cn[k]){ZLSJ x(%} x[é) x(é) x(é)z :

Corollary 2.4. The multiplicative neighborhood product connectivity index of C,[k] is

1 n 1 n 1 n(k-1) 1 nk 1 %(31{71)
PNMII(C, [k])=(§j x(gj X[Ej X(E] x(gj :

Corollary 2.5. The reciprocal multiplicative neighborhood product connectivity index of C,[k] is

_ nk ﬂ _
RPNMII(C’I [k]) =(5)" x(35)" x (42)" Y (\/@) «(9)2 @k
Proof: Puta=1,2, —1,-', s in equation (2), we get the desired results.
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Theorem 3. The general multiplicative neighborhood index of nanocone C,[£] is

NI (C, T = (2x5) (57 +7)" 6 47 (7% 499)" x(2x9%) >
Proof: Let G be the molecular structure of C,[k]. By using the definition and Table 1, we obtain

Nmear(C, Ik = T[S @)+, ()" ]

wekE(G)

2n(k-1) (3k 1)

2an(k-1) (3k 1)

=(2><5”)n><(5”+7")2n><(6“+7“) (7“+9") ><(2><9“)2
Corollary 3.1. The multiplicative F- neighborhood index of C,[k] is

FNMII(C, K1) = (50)" x (74" x (85" x(130)" x (162) .
Theorem 4. The multiplicative inverse sum indeg neighborhood index of C,[4] is

n 2n(k-1) nk ﬁ(am)
moe, ) =(3 () (5] ()G

Proof: Using the definition and Table 1, we have

S, (u)S, (v)
INMII(C,[K]) = 1}6)%

(st)n (5)(7)2” (6X7)2n(k1) (7X9jnk (9 9) (Sk D
= X X| — X X
5+45 5+7 6+7 7+9 9+9
n 2n 2n(k-1) nk ﬁ(ak-l)
AR ) A G
2 12 13 16 2
Theorem 5. The multiplicative harmonic neighborhood index of C,[£] is

n 2n 2n(k-1) nk ﬁ(3/(71)
(e8] (5] GG
5 6 13 8 9
Proof: Using the definition and Table 1, we deduce

2
HNMII(C, [k]) = wg([c)m

Y 9 2n ) 2n(k-1) b nk b %(31{71)
55 (55 ) (5 6S)
5+5 5+7 6+7 7+9 9+9
1Y 1 2n b 2n(k-1) 1 nk 1 %(31{-1)
)5 66
5 6 13 8 9
Theorem 6. The multiplicative symmetric division neighborhood index of C,[k] is

nk 2n 2n(k-1) nk
SDNMII(C, [k])=2n+2(3k1)x(ﬂj x(ﬁj X(@)

2n 2n(k-1) nk

35 42 63
Proof: Using the definition and Table 1, we deduce
(SG (u) S (V)J

sonmi(C, (k)= T | ) S ()

uveE(G)

_(§+§)nx(§+1) (6 7j2n(k—1)x(7 9) (9 2)(%1)
5 5 7 5 7 6 9 7 9 9
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n+ﬁ(3k—l) (74)% ( 85 )Zn(k—l) (13Ojnk
=2 2 x| — | x| — x| — | .
35 42 63

Theorem 7. The first and second multiplicative Gourava neighborhood indices of nanocone C,[k] are
given by

K(31#1)

i) NGOII(C,[k])=35" x47"" x 55" x 79" x99 2

nk
(i)  NGOI(C,[k])=250" %420 x 546" x1008™ x 1458 2
Proof: By using the definition and Table 1, we deduce

) NGO (C,[k])= TT [Ss@)+5S; () +8;w)S; ()]

weE(G)

(3k-1)

2an 2an(k-1)

x(6+7+6x7)

DK (3-1)

x(7+9+7x9)" x(9+9+9%x9) 2

ﬁek—l)

— 35n ><472n % 552n(k—1) % 79nk x 99 2

=(5+5+5x5)"x(5+7+5x7)

i)  NGOM(C,[k])= [T [Ss()+S;(»)]S,w)S, ()

uveE(G)

=[(5+5)5%5]" +[(5+7)5x7]" x[(6+7)6x7]

2n(k-1)

K (3k—1)

«[(7+9)7x9]" x[(9+9)9x9] =

—(3k-1)
= 250" x420%" x 546" x1008™ x 14582 .

2. RESULTS FOR NS:[n] DENDRIMERS
In this section, we focus on the class of NS;[n] dendrimers with n>1. The graph of NS>[2] is shown in
Figure 2.

Figure 2. The graph of NS>[3]
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Let G be the graph of NS:[n]. By calculation, G has 16x2" — 4 vertices and 18x2" — 5 edges.
Also by calculation, we obtain that G has seven types of edges based on Sg(u), Sc(v) the degree of end
vertices of each edge as given in Table 2.

So(u), Se(W)\uv € E(G) 4, 4) (5,4 (5,5 (5,6) (7,7) (5,7) (6,6)
Number of edges 2x2% 0 2x20 0 2x2N 42 6x2" 1 4 6x2"-12

Table 2. Edge partition of NS»[n] based on S¢(u) and S¢(v)

We compute the multiplicative neighborhood general sum connectivity index of NS,[#].
Theorem 8. The multiplicative neighborhood general sum connectivity index of a dendrimer NS»[#n] is

NM{IU(NSZ [n]) _ 8a(2><2") % 9a(2><2") % 10a(2x2"+2) %1 la(sxz") % 14% x 12a(6x2”—8) 3)
Proof: Let G be the molecular graph of NS;[#]. Using definition and Table 2, we deduce

NM{II(NS,[n])= T [Ss@)+S; (W]

weE(G)

=(4+4) x(5+4)"
=8a(2><2”) X90(2><2")

(2x2") (2x2") (2x2"+2) (6x2") al6x2"-8)

x(5+5)° x(5+6)" x(7+7) x(5+7)* x(6+6)

% 10a(2><2”+2) <1 la(6><2") %14% x 12a(6><2” -8)

The following results are obtained from Theorem 8.
Corollary 8.1. The multiplicative first neighborhood index of NS;[#] is

NM, II(NS, [n]) = 8% x9>% x107?*2 x11°% x14x127
Corollary 8.2. The multiplicative first hyper neighborhood index of NSz[n] is
HNMIH(NS2 [n]) 8% 0P [0V H 5 ] 12 5142 x ]2 16
Corollary 8.3. The modified multiplicative first neighborhood index of NS»[n] is

22" 22" 2242 6x2" 6x2"8
’”NMlll(NSz[n]):(éj x(éj x(%j x(%) xﬁx(%j .

Corollary 8.4. The multiplicative neighborhood sum connectivity index of NSz[#] is

~ L 2x2" § l 2><2">< L 2><2"-¢—2>< 1 6><2"X 1 . 1 6x2"-8
swars)=( 5] 3] () Awm) )

Proof: Puta=1,2, —1, —% in equation (3), we obtain the desired results.

We compute the multiplicative neighborhood general product connectivity index of NSy[n].
Theorem 9. The multiplicative neighborhood general product connectivity index of dendrimer NS»[#]
is

NM;II(NSZ [n]) — 16ax2><2” x 20a><2><2” x 25a(2><2"+2) % 30a><6><2" x 49a x 354a x 36a(6><2"712)‘ (4)
Proof: By using the definition and Table 2, we obtain

NM (NS, [n])= T [Se)S; (]
uveE(G)

ax2x2" ax2x2" (2x2"+2) ax6x2" (6x2"-12)

=(4x4)""" x(5x4)"" x(5x5)" x(5%6)"" x(7x7)" x(5x7)" x(6x6)’
— l6a><2><2” x20a><2><2" ><25{1(2><2"+2) ><30a><6><2” ><49a x354a ><3641(6><2 —12).
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The following results are obtained by using Theorem 9.
Corollary 9.1. The multiplicative second neighborhood index of NSy[#] is

NMz”(N52 [n]) —167? %207 x 25222 « 302 x 49 x 35% x 3672 12,
Corollary 9.2. The multiplicative second hyper neighborhood index of NS»[n] is

HNM,II (NS, [n]) =16%7 x 20" x 257 % 30" x 497 x35° x 36> >,
Corollary 9.3. The modified multiplicative second neighborhood index of NS,[#n] is

1 1\ |\ 1\ | B | \e1
16 20 25 30 49 35 36

Corollary 9.4. The multiplicative neighborhood product connectivity index of NS»[n] is

1 2x2" 1 2x2" 1 2x2"+2 1 6x2" 1 1 4 1 6x2" 12
PNMII (NS, [n] =(—j x(—j x(—) x(—] x—x(—j x(—j )
ws:={3) X&) "3 7o) 7 EE)

Corollary 9.5. The reciprocal multiplicative neighborhood product connectivity index of NS»[#] is

RPNM](NS2 [Vl]) :42><2” X(\/%)ZXZ" x52><2n+2 X(\/%)&Qn ><7)((\/g)4 X(6)6X2n_12 .

Proof: Puta=1,2, —1, —%, % in equation (4), we obtain the desired results.

Theorem 10. The general multiplicative neighborhood index of dendrimer NS>[#] is

NM (NS, [n]) = (2x4°)7 (5% +4°)"7 x(2x5) 7 (50 +6°)"

)6><2"712

<(2x79)x(5¢ +7%)" x (2% 6*
Proof: Using the definition and Table 2, we deduce

NMeE (NS, [nl) = TT [Se @) +S, ()" ]

uveE(G)
=(2x4°)" (5" +47)
x(2x7%)x (5 +7")4 x(2x 6

2x2" )2><2’7 +2 )6><2"

x(2x5“ ><(5“+6a

)6><2”—12

From Theorem 10, we establish the following result.
Corollary 10.1. The multiplicative F-neighborhood index of NS»[#n] is

FNMII(NS, [n]) =327 x 4177 x 507" x 6177 x 98 x 74* x 727 1,

Theorem 11. The multiplicative inverse sum indeg neighborhood index of NS,[#n] is

2x2" 2x2" +2 6x2" 4
man (s, ) =2 () 3] (3] () e
9 2 11 2 12

Proof: By using the definition and Table 2, we deduce
S (u)S; (v)
werie) Se () + 8, (v)

_(4X4j2x2" x(sx4j2x2” X(SXSJZXZ"+2 X(5X6j6x2" X(7X7jl X(5X7j4 X(6X6j6x2”12
4+4 5+4 545 5+6 T+7 5+7 6+6

2x2" 2x2"+2 6x2" 4
_ X(?j XG) X(%j X%Xﬁ_jj (362

INMII(NS, [n])=

htytp: // www.ijesrt.com© International Journal of Engineering Sciences & Research Technology
[126]

IJESRT is licensed under a Creative Commons Attribution 4.0 International License.



} THOMSON REUTERS
ISSN: 2277-9655
[Kulli, 9(10): October, 2020] Impact Factor: 5.164
IC™ Value: 3.00 CODEN: IJESS7

Theorem 12. The multiplicative harmonic neighborhood index of NS»[n] is

2x2" 2x2" 2x2"+2 6x2" 6x2" -8
HNMII (NS, [n]) = (1) x(gj x(l) {3) xlx(lj :
4 9 5 11 7 \6
Proof: By using the definition and Table 2, we derive

2
HNMII(NS, [n]) = l;[mm

2x2" 2x2" 2x2" 42 2x2" 1 4 6x2" 12
) ) ) A ) )
4+4 5+4 5+5 5+6 T+7 5+7 6+6
2x2" 2x2" 2x2"+2 6x2" 6x2" -8
CIRCIECEE RSO
4 9 5 11 7 \6
Theorem 13. The multiplicative symmetric division neighborhood index of NS;[#] is

2x2" 6x2" 4
SDNMII(NS2 [n])=210><2"_9x(41] X(6lj X(74j '

20 30 35
Proof: Using the definition and Table 2, we obtain
S.(w) S,(v)
+
S.(v) S, (u)

(4 4j2><2" (5 4)2><2" (5 5j2><2"+2 (5 6j6><2" (7 7)1 [5 7]4 (6 6j6x2"—12
= =+=| x| Z4=| x[=+= | Z4—| x|=4=| x| 4= | x| =+=—
4 4 4 5 5 5 6 5 77 7 5 6 6
) 41 2x2" 61 6x2" 74 4
) %) )
20 30 35

Theorem 14. The first and second multiplicative Gourava neighborhood indices of nanocone NS;[#]
are

i NGO, (NS, [n]) = 247 x 297 x 3572 x 417 x 63x 47" x 48>,
1 2

(i)  NGO,II(NS,[n])=128"% x180>% x250>*"> x 330°* x 686 x 420" x 432°% 2,
Proof: By using the definitions and Table 2, we obtain
@) NGO (NS,[n])= T] [So@)+S; (") +5;w)S; ()]

uveE(G)

=(4+4+4x4) " x(5+4+5x4)" x(5+5+5%5)

6x2"—12

x(T+7+7x7) x(5+7+5x7) x(6+6+6x6)"" 7.
— 242><2" x292><2" X352><2"+2 X416><2" ><63><474 >(486><2"712.

SDNMII (NS, [n])= [] (
uveE(G)

2x2"+2

x(5+6+5%x6)""

(i)  NGOI(NS,[nl)= T [Se)+5S;(»)]S;)S, ()
uweE(G)

=[(4+2)ax4]™™ x[(5+4)5%x4]"" x[(5+5)5x5]

6x2"—12

x[(7+7)7><7]1X[(5+7)5x7]4x[(6+6)6x6] ‘
=128 x180>% x 25077 ** x330° x 686 x 420" x 4327 ",

x[(5+6)5x 6]6X2u
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4. RESULTS FOR NS;[n] DENDRIMERS

In this section, we focus on another type of dendrimers NS3[n] with #n>1. The molecular
structure of NS3[2] is presented in Figure 3.

Figure 3. The structure of NS3[2]

Let G be the molecular graph of NS;[r]. By calculation, we obtain that G has 18x2" — 12
vertices and 21x2" — 15 edges. Also by calculation, we get that G has five types of edges based on
Sc(u) and S¢(v) the degree of end vertices of each edge as given in Table 3.

Se(u), Se(v) \ uv € E(G) 4, 4) (5,4) (5,7 (6,7 (7,7
Number of edges 3x2" 3x2" 3x2" 9x2"-12 3x2"-3

Table 3. Edge partition of NS3[n] based on S¢(u) and S¢(v)

We compute the multiplicative neighborhood general sum connectivity index of NSs[#].
Theorem 15. The multiplicative neighborhood general sum connectivity index of a dendrimer NSs[#]

is given by
NM{IU(NS3 [n]) _ QU gwdx2! [ padxd 13a(9x2”—12) % 14a(3x2"—3)' (5)
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Proof: Let G be the molecular graph of NS3[n]. By using definition and Table 3, we deduce
NM{ (NS [n]) = TT [Ss)+S, 0]

uveE(G)

=(4+4)

_ 80><3><2” ><9a><3><2”

ax2x2" ax3x2" ax3x2" (9x27-12) a(3x2"-3)

x(5+4) x(5+7) x(6+7)" x(7+7)"

2a><3><2" x 13a(9><2”—12) % 14a(3><2" —3)‘

x1
We establish the following results from Theorem 15.

Corollary 15.1. The multiplicative first neighborhood index of NSs[n] is
NM IT(NS, [n]) =87 x9>% x 127 13772 x 147",

Corollary 15.2. The multiplicative first hyper neighborhood index of NS3[#] is
HNMIH(NS3 [n]) — 862 4 962" L 126" 132(9x2”712) % 142(3x2" -3)

Corollary 15.3. The modified multiplicative first neighborhood index of NS3[#] is

1 3x2" 1 3x2" l 3x2" 1 9x2"-12 1 3x2"-3
s t)=() (5] H(5) () )

Corollary 15.4. The multiplicative neighborhood sum connectivity index of NS3[n] is

~ L 3x2" § l 3x2" . L 3x2" . L 9%x2"—12 . L 3x2"-3
soa(wsi)=( 2] 5] () wm) m)

Proof: Puta=1,2, —1, —% in equation (5), we obtain the desired results.

We determine the multiplicative neighborhood general product connectivity index of NS3[#x].
Theorem 16. The multiplicative neighborhood general product connectivity index of dendrimer
NSs3[n] is given by

NMIT(NS, [n]) =167 x2075% x 3573 x 42402 12)  4gel:2'=3) (6)

Proof: Using the definition and Table 3, we obtain

NM (NS, [n])= [T [Ss)S;(v) [

uveE(G)
= (4x4) x(5x4) x(5%7) x(6x7)°
— l6a><3><2” ><20a><3><2” « 35a><3><2" x 42{1(9><2"—12) x 490(3><2” —3).

ax3x2" ax3x2" ax3x2" (9x27-12) a(3x2"-3)

x(7x7)"

We establish the following results by using Theorem 9.
Corollary 16.1. The multiplicative second neighborhood index of NSs[n] is

NM,II (NS, [n]) =16 x 207 x 3577 x 4277712 5 4977,

Corollary 16.2. The multiplicative second hyper neighborhood index of NS3[#] is
HNMZII(NS3 [n]) — 166><2" % 206><2” % 356x2n « 4218><2"724 x 496><2"76.

Corollary 16.3. The modified multiplicative second neighborhood index of NS3[#] is

1 3x2" 1 3x2" 1 3x2" 1 9x2"-12 1 3x2" -3
wmeast=(ie ] (5] (5 &) &)

Corollary 16.4. The multiplicative neighborhood product connectivity index of NS;[#] is

PNMII (NS, [n])= ij x (ﬁ]w x (%jw X (%jw_n x G)M i :
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Corollary 16.5. The reciprocal multiplicative neighborhood product connectivity index of NSs3[#] is

RPNMI(NS3 [n]) — 4> X(m)3x2 X(\/g)sxz X(\/ﬁ)wz -12 T
Proof: Puta=1,2, —1, %, % in equation (6), we obtain the desired results.

Theorem 17. The general multiplicative neighborhood index of dendrimer NS3[#] is

NMIT (NS, [n]) =(2x4)" x(5+4)" (57 +7)" x(6"+7)" " x(2x7)""
Proof: By using the definition and Table 3, we deduce
M (NS, [n) = T[S ) +5, () ]
uveE(G)
_ (2 y 4a )3><2” y (Sa + 4a )3><2” y (5‘1 + 7a )3><2’x 9 (6“ N 7a )9><2”712 y (2 9 7a )3><2"73

From Theorem 17, we obtain the following result.
Corollary 17.1. The multiplicative F-neighborhood index of NSi[#] is

FNMII (NS, [n]) =327 x 417 x 7477 x 8577712 x 987",

Theorem 18. The multiplicative inverse sum indeg neighborhood index of NSs[#n] is

3x2" 3x2" 9x2"-12 3x2" -3
INMII (NS, [n]) =2 x (QJ x (ﬁj x (ﬂj x (Zj ,
9 12 13 2

Proof: By using the definition and Table 2, we deduce

Sg (w)S; (v)
INMII (NS, [n]) = ]}G)m

( Ax 4 j}xZ" (5 %4 j3><2" ( 5%7 j3><2" ( 6 %7 j9><2”—12 [ 7%7 j3><2”—3
= X X X[ — X| ——
4+4 5+4 5+7 6+7 7+7
~ 23)(2” § (QJSXZH . (3_5)%(2” § (ﬂjgxfl -12 . (Z)3X2”3
9 12 13 2 '

Theorem 19. The multiplicative harmonic neighborhood index of NS3[n] is

3x2" 3x2" 3x2" 9x2" 12 3x2"-3
HNMII (NS, [n])= (lj x(g) x (lj x (Ej x (1) .
4 9 6 13 7
Proof: By using the definition and Table 2, we derive

2
HNMII(NS, [n]) = Qc)m

( 1 j3><2” (2 j3><2” ( 1 j3x2" ( ) j9x2”12 ( 1 j3><2”3

= - x| — x| — x| — x| — .

4 9 6 13 7

Theorem 20. The multiplicative symmetric division neighborhood index of NS;[#] is

3x2" 3x2" 9x2" 12
SDNMII (NS, [n]) =252 x(ﬂj X(7_4j X(ﬁ] ‘
20 35 42

Proof: By using the definition and Table 3, we deduce
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onatsi (565500

(4 4j3><2" [5 4j3><2" (5 7j3><2" [6 7j9><2"—12 [7 7j3x2"—3
= =4=| x|[Z4=| x[Z+=] x|=+-= x| = +—
4 4 4 5 7 5 7 6 7 7

3x2" 3x2" 9x2" 12
) ) S
20 35 42

Theorem 21. The first and second multiplicative Gourava neighborhood indices of dendrimer NSs[#n]
is

@) NGOII (NS, [n]) =24 x29"% x 477 x 55”717 x 637",

(i)  NGO,II(NS,[n])=128" x180™ x 420> x 546" "> x 686" .
Proof: By using the definitions and Table 3, we derive

(i) NGO (NS, [n])= [T [Se@)+S; () +S;w)S; ()]

uveE(G)
=(4+4+4%x4)7 x(5+4+5x4) " x(5+7+5x7)"7
x(6+7+6x7) x(7+7+7x7)7%"°
— 243><2” x293><2” X473><2” ><559><2"—12 X633X2n_3.

9x2"-12

(i)  NGOJI(NSy[nl)= T [So@)+S;(v)]S;u)S,(v)

uveE(G)
=[(4+4)4xa]" x[(5+4)5x4]" " x[(5+7)5x7]*
[(6+7)6x7] P x[(7+7)7x7]
— 1283><2" X1803x2" x 4203><2" x 5469><2"712 ~ 6863x2"73'

]9x2"—12

CONCLUSION

In this study, we have introduced some multiplicative neighborhood indices. Furthermore, we
have determined some new and old multiplicative neighborhood indices for nanocones and two types
of dendrimers.
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