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1. INTRODUCTION

In this paper, we consider only a finite, simple connected graph with a vertex set V(G) and an edge set E(G). A
molecular graph is a simple graph related to the structure of a chemical compound. Each vertex of a molecular graph
represents an atom of the molecule and its edges to the bonds between atoms. Chemical Graph Theory has an
important effect on the development of Chemical Sciences. A topological index is a numerical parameter
mathematically derived from the graph structure. Numerous topological indices have been considered in Theoretical
Chemistry and have found some applications, especially in QSPRIQSAR study, see [1].

Let Sg(u) denote the sum of the degrees of all vertices adjacent to a vertex u. For all further notation and
terminology we refer the reader to [2].

In [3], Kulli introduced the fifth multiplicative Zagreb indices as

M,Gsll (G) = q )[SG (u)+Sg (V)] M,Gsll (G)= [] )sG
uveE(G uveE

Motivated by the definitions of the multiplicative Zagreb indices, we define other multiplicative indices of a
graph as follows:
The fifth multiplicative hyper-Zagreb indices of a graph G are defined as

2 2
HM;Gs11(G)= [T [Sc(u)+Sc(v)] HM,Gs11(G)= [T [Sc(u)Ss(v)]"
uveE(G) uveE(G)
The general fifth multiplicative Zagreb indices of a graph G are defined as
MPGsII (G)= [] [SG )+Se (V)] MZGsI (G)= [T [Se(u)Se(v)]’ (1)
uveE(G uveE(G)

where a is a real number.
The fifth multiplicative product connectivity index of a graph G is defined as

1
RI(G)= H —_
weE(G)y/Se (U)Se (V)
The fifth multiplicative sum connectivity index of a graph G is defined as

© JGRMA 2018, All Rights Reserved 82



V.R.Kulli, Journal of Global Research in Mathematical Archives, 9 (2), February 2018, 82-86

1

weg(@)/Se (U) +Sq (V)
In [4], Kulli proposed the fourth multiplicative atom bond connectivity index of a graph G and it is defined as

S S -2

ABC4||(G)= H \/ G(U)+ G(V) . )
uveE(G) SG (U)SG (V)

In [3], Kulli defined the fifth multiplicative geometric-arithmetic index of a graph G and it is defined as

2,/8 u)Sg (v
uveE(G) SG (U) + SG (V)

Recently many other multiplicative indices were studied, for example, in [5, 6, 7, 8, 9, 11, 12, 13, 14, 15, 16,
17, 18].

In this paper, the general fifth multiplicative M-Zagreb indices, fifth multiplicative M-Zagreb indices, fifth
multiplicative product connectivity index, fifth multiplicative sum connectivity index, fourth multiplicative atom bond
connectivity index and fifth multiplicative geometric-arithmetic index of a PAMAM dendrimer PD,[n] are computed.
For more information about PAMAM dendrimers, see [19, 20].

Sl1(G)=

2. PAMAM DENDRIMER

In this section, we consider an important chemical structure PD4[n], where n is the steps of growth in this type
of PAMAM dendrimers for n>0. Figure 1 shows the molecular structure of PD;[n].
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Figure 1. The molecular structure of PAMAM dendrimer PD4[n]
Let G be the molecular graph of PAMAM dendrimer PD;[n]. By calcuation, we have [V(PDy[n])|=12x2"" — 23
and [E(PD.[n])|=12x2""% — 24. Also the edge partition of the form (2, 3), (3, 4), (3, 5), (4, 5), (5,5), (5,6) for PAMAM
dendrimer based on the degree sum of neighbors of end vertices of each edge is obtained as given in Table 1.

Table 1. Edge partition of PD4[n].

Se(u), Se(vV)\uveE(G) (2,3) (3, 4) (3, 9) (4, 5) (5,5) (5, 6)
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Number of edges 3x2" 3x2" 6x2" -3 9x2" -6 18x2" -9

9x2" - 6

Theorem 1. The general fifth multiplicative M;-Zagreb index of a PAMAM dendrimer PD,[n] is
MGl ( G) _ 5(3><2")a y 7(3><2”)a y 8(6><2" -3)a o 9(9><2"—6)a y 10(18><2”—9)a 1 1(9><2“—6)a.
Proof: From equation (1) and Table 1, we deduce
a
MPGsI(G)= [T [Se(u)+Ss(v)]
uveE(G)

3><2")ax 3x2")a>< 6><2"—3) 9x2"-6)a 18x2"-9)a 9><2”—6)a.

_s| 7l go2 3 o 10l 11l
Corollary 1.1. The fifth multiplicative M,-Zagreb index of a PAMAM dendrimer PD,[n] is
M1G5 I I (G) — 53><2n % 73><2n % 86><2n -3 x 99><2n -6 ><1018><2n -9 X119><2" 76.
Proof: Put a =1 in equation (4), we get the desired result.
Corollary 1.2. The fifth multiplicative M, hyper-Zagreb index of a PAMAM dendrimer PD,[n] is

n+1 n+l N+l n+l_ - n+l_ n+l_

Proof: Put a = 2 in equation (4), we get the desired result.
Corollary 1.3. The fifth multiplicative sum connectivity index of a PAMAM dendrimer PD,[n] is

wer 3" (] 6 G &

Proof: Puta = —% in equation (4), we get the desired result.

Theorem 2. The general fifth multiplicative M,-Zagreb index of a PAMAM dendrimer PD4[n] is
M3GI ( G) _ 6(3x2”)a ><12(3x2“)a X15(6><2”—3)a y 20(9><2“—6)a » 25(18><2”—9)a o 30(9x2“—6)a.
Proof: From equation (1) and Table 1, we deduce
a
M3Gsl (G)= [T [Sc(u)Se(v)]
uveE(G)

(3<2")a (3x2")a (6x2"-3)a (9x2"—6)a (18x2"-9)a (9x2" 76)a.

=6 x12 x15 x 20 x 25 %30
Corollary 2.1. The fifth multiplicative M,-Zagreb index of a PAMAM dendrimer PD4[n] is
M2G5 ” (G) — 63><2n ><:|-23><2n ><:L56><2"73 x 209><2n76 % 2518><2nf9 x 309><2"76.

Proof: Put a = 1 in equation (5), we get the desired result.
Corollary 2.2. The fifth multiplicative M, hyper-Zagreb index of a PAMAM dendrimer PD4[n] is

n+l n+l N+l n+l_ - N+l - N+l -
HM2G5 ” (G) — 63><2 ><123><2 ><156><2 6 x 209><2 12 x 2518><2 18 X 309><2 12.

Proof: Put a = 2 in equation (5), we get the desired result.
Corollary 2.3. The fifth multiplicative product connectivity index of a PAMAM dendrimer PD4[n] is

wor (3] 8

Proof: Puta = —% in equation (5), we get the desired result.

Theorem 3. The fourth multiplicative atom bond connectivity index of a PAMAM dendrimer PDy[n] is

(4)

Q)

1 3x2" 5 3x2" > 6x2"-3 7 9x2" -6 8 18x2"-9 3 9x2" -6
ABC,II (G)= \/: x| \|—= X \/: X| |— x| |— x| |— .
2 12 5 20 25 10

Proof: From equation (2) and Table 1, we deduce

sac1G)- T Jse<u)+se<v>—z

uveE(G) SG (U)SG (V)
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3x2" 3x2" 6x2"-3

| [2+3-2 8 3+4-2 y 3+5-2

[V 2x3 3x4 3x5
9x2"-6 18x2"-9 9x2"-6

4+5-2 5+5-2 5+6-2
X X X .
4x5 5x5 5x6

3x2" 3x2" 6x2"-3 9x2" -6 18x2"-9 9x2"-6
1 5 2 7 8 3
=|./= x| . [— x| = x| |— x| |— x| .= .
(Vz 12 Vs 20 25 0

(BN

Theorem 4. The fifth multiplicative geometric-arithmetic index of a PAMAM dendrimer PD4[n] is

7 4 9 11

GASII( ) [2\/—]&& (@J&Z"X[EJGXZ -3 (2\/—}%2 BX(@jQXZ”—GI

Proof: From equation (3) and Table 1, we deduce

GAll(G)= ] ste )Ss ¥

uveE(G SG( )+SG( )

:[ZNJ 2 X(Z\/3><_4J3X2" X(ZMJBXZH_B

2+3 3+4 3+5

4+5 5+5 5+6

T e

5 7 4 9 11
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