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Abstract: A chemical graph or a molecular graph is a simpdgly related to the structure
of a chemical compound. The connectivity indices applied to measure the chemical
characteristics of compounds in Chemical Graph mhdn this paper, we determine the
multiplicative atom bond connectivity index and gemric arithmetic index of three
families of dendrimer nanostars.
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1. Introduction

Let G = (V(G), E(G)) be a finite, simple connected graph. The dedefd of a vertexv

is the number of vertices adjacentvtoFor other undefined notations and terminology,
the readers are referred to [1].

A molecular graph is a finite simple graph suddt iks vertices correspond to the
atoms and the edges to the bonds. Chemical graamythis a branch of Mathematical
chemistry which has an important effect on the tgpreent of the chemical sciences.
Several topological indices have been found to ®efull in chemical documentation
isomer discrimination, structure property relatiips, structure activity relationships
and pharmaceutical drug design in organic chemiseg [2].

In [3], Kulli introduced the multiplicative atomobd connectivity index and
multiplicative geometric arithmetic index of a maldar graph as follows:

The multiplicative atom bond connectivity indexaofjraphG is defined as

_ dg (u) +dg (v)-2
o= 1 e
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The multiplicative geometric arithmetic index ofiephG is defined as

ds (V)

_ 2\/dg (u)
cAl(e) _WDEIG) dg (u)+ds (V)

Recently, several multiplicative indices were &ddfor example, in [4, 5, 6, 7,
8, 9, 10, 11, 12, 13, 14, 15, 16, 17]. Also someneativity indices were studied, for
example in [18, 19, 20, 21, 22].

We consider three infinite classes of dendrimemosgarsNS[n], NS[n] and
NS;[n]. For more information about these dendrimer neessee [23, 24]. In this paper,
we compute the multiplicative atom bond connegtivindex and multiplicative
geometric- arithmetic index for dendrimer nanosh@gn] NS[n] andNS[n].

2. Resultsfor NSj[n] dendrimer nanostars

In this section, we focus on the molecular grapbcstre of the first class of dendrimer
nanostars. This family of dendrimer nanostars soted byNS;[n], wheren is the steps
of growth in this type of dendrimer nanostars. Tin@ecular graph structure &iS[3]
dendrimer nanostar is depicted in Figure 1.
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Figure 1. The molecular graph ™S;[3]

Let G be the molecular graph dfiS[n] dendrimer nanostar. By algebraic
method, we obtain th& has 27 x 2— 5 edges. It is easy to see that the verticéSdh]
are of degree 1, 2, 3 or 4, see Figure 1. Alsolgpstaiaic method, we obtain that the edge
setE(NS[n]) can be divided into four partitions based on tlegrree of end vertices of
each edge as follows:

Ers ={wOE(G)|dg (u)=1dg (V)= 4 , Erd = 1

E,, ={wOE(G)|dg (u)=dG(v)=2}, [Ezo| = 9x2 + 3.
Es={wOE(G)|dg (u)=2ds(v)=3 . [Ezd = 18x2 — 12.
Eas ={uvOE(G)|dg (u) = 3dG() 4, Esd = 3
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In the following theorem, we compute the multiptize atom bond connectivity
index ofNS[n] dendrimer nanostars.

Theorem 1. The multiplicative atom bond connectivity index NfS[n] dendrimer

nanostar is
ot 3 3]

Proof: By definition, we have

ABCII (NS []) Mrl J ():)dgG((J) 2

1+4-2 2+ 2_29><2“+3 > 3 21&2—12 3 2 .
ThusABCII (NS,[n]) [\/ Y J ( %2 ] x( 2}(3] x[ = 4?
1
HECRCIN
4 12 J2

In the following theorem, we compute the multiptica geometric arithmetic
index ofNS[n] dendrimer nanostars.

Theorem 2. The multiplicative geometric arithmetic index M&[n] dendrimer nanostar

GAIl (N§[n]) = (5] [4{3} (_{JM‘JZ.

Proof: By definition, we have
d d
GAll (G) = 2ds (u)de (v)
weec) o (u)+dg (v)

2\/174}1)([ ,—Zx 2]9><21+3x[ ﬁ?jl& 2—12x[ ﬁj

1+4 2+ 2 2+ 3 34
3 18x 2-12
5 7 5 '

3. Resultsfor NS;[n] dendrimer nanostars

In this section, we focus on the molecular graplucstire of the second class of
dendrimer nanostars. This family of dendrimer ngarssis symbolized b)NS;[n], where

n is the steps of growth in this type of dendrimanastars. The molecular graph
structure oNS,[2] dendrimer nanostar is presented in Figure 2.
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Let G be the molecular graph diS[n] dendrimer nanostar. By algebraic
method, we obtain thab has 36 x 2— 5 edges. It is easy to see that the vertices of
NS[n] are of degree 2 or 3, see Figure 2. Also by algjebmethod, we obtain th& has
three types of edges based on the degree of etidegeof each edge as follows:

E,, ={wWOE(G)|dg (u)=ds(v) =3, [Exol = 12x2 + 2.
EZSZ{UVDE(G)NG (u)=2,dg (V)::‘} : |E»q| = 24x2 — 8.
Egs ={WOE(G)|dg (u)=dg (v)=3, Esd = 1.
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Figure 2: The molecular graph ™S)[2]

In the following theorem, we compute the multiptiga atom bond connectivity
index ofNS;[n] dendrimer nanostars.

Theorem 3. The multiplicative atom bond connectivity index WNfS[n] dendrimer

nanostar is
ABCII (NS, [n]) :@Jx[—;jlw_s.

Proof: By definition, we have

—+

ABCII (G) = Ml;le)\/ detgz)(u

12¢2'+2 242-8 1
Thus ABCII(NSZ[n]):[ 2+2—2J x[ 2+3—2J ( ¥ }2]

2x 2 2x 3 X3
18<2'-3
B
3 2
In the following theorem, we compute the multiptive geometric arithmetic
index ofNS[n] dendrimer nanostars.

dg (v)-2
)ds (V)

Theorem 4. The multiplicative geometric arithmetic index&[n] demdrimer nanostar
is
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Z@JZMT—S

GAII(NSZ[n]):[ =

Proof: By definition, we have

_ ds (U) ds (V)
)= T aeu)+ds )

12x2'+ 2 24 2-8 1
Thus GAIl (st[n]):[zmj x[ 2/73} x[ ﬁej

2+2 2+ 3 3+ 3

:[2_\/6}2&2“—8.
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4. Resultsfor NS;[n] dendrimer nanostars
In this section, we focus on the molecular grapbcstire of the third class of dendrimer
nanostars. This family of dendrimer nanostars soted byNS;[n], where n is the steps

of growth in this type of dendrimer nanostars. Tinglecular graph structure &fS;[n]
dendrimer nanostars is shown in Figure 3.
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Figure3: The rﬁalecular graph ™S;[n]

Let G be the molecular graph ®&[n] dendrimer nanostar. By algebraic
method, we obtain tha has 58 x 2— 13 edges. It is easy to see that the vertices of
NS[n] are of degree 1, 2 or 3, see Figure 3. Also fyelaaic method, we obtain that
has four types of edges based on the degree ehtheertices of each edge as follows:

s ={wOE(G)|dg (u)=1d5 (V)= 3 . Eag = 2.
E,, ={wOE(G)|dg (u)=dg (v) =3}, [z = 22x2 - 7.
E,s={wOE(G)|dg (u)=2ds(v)=3 . Ezd| = 28x2 - 6.
Egs ={uOE(G)|dg (u)=ds (v)=3, [Essl = 6x2.

In the following theorem, we compute the multiptize atom bond connectivity
index ofNS[n] dendrimer nanostars.

433



V.R.Kulli and M.H.Akhbari

Theorem 5. The multiplicative atom bond connectivity index NfS[n] dendrimer
nanostar is

2 1

ABCII (NS;[n]) :[ij X[E

Proof: By definition, we have
u)+dg (v)-2

) do ( (
ABCII(6) = umEIG)\/ de (u)de (v)
Thus

v3-2) ([ (23277 (33 2°"
ABCII (NS;[n]) = x x x
1x3 2% 2 23 X 3

G

In the following theorem, we comptle multiplicative geometric-arithmetic
index ofN&[n] dendrimer nanostars.

jSOX 2-13

Theorem 6. The multiplicative geometric-arithmetic index M&[n] dendrimer nanostar

IS
GAIl (NSy[n]) = [g]z x[z_ﬁst&z— 6.

2yd d
Proof: By definition, we haveGAll (G) = |‘I 2do (u)ds (v)
WUE(G) d

Thus

zm]?“x[ ,—ZX 2]2%2—7x[ ﬁ?j28 2- Gx[ ﬁjs?

GAII(NS3[n]):( 1+3 2+ 2 2+ 3 3 3

:(Q]Z"ﬂx[z_\/—e]%k?—ﬁ'
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