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Abstract. Chemical Graph Theory is a branch of Mathematidwr@istry whose focus of
interest is to finding topological indices of cheali graphs which correlate well with
chemical properties of the chemical molecules. Wepgase the arithmetic-geometric
Banhatti index and multiplicative arithmetic-geonetBanhatti index of a molecular
graph. In this paper, we compute these Banhattldgjcal indices of certain infinite
classes of dendrimer nanostars.
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1. Introduction

Let G be a finite, simple connected graph with exertetV(G) and edge sdE(G). The
degreedg(Vv) of a vertexv is the number of vertices adjacenvtd he edge connecting the
verticesu and v will be denoted byv. Let ds(€) denote the degree of an edge uvin G

is defined bydg(e) anddg(e) = dg(u) + dg(V) — 2. We refer to [1] for undefined term and
notation.

A molecular graph or a chemical graph is a fingignple graph such that its
vertices correspond to the atoms and the edgedsetddnds. A topological index is a
numerical parameter mathematically derived from tmaph structure. Numerous
topological indices are useful for establishingretations between the structure of a
molecular compound and its physico-chemical priagersee [2].

Recntly, Kulli [3], introduced the geometric-aritltic Banhatti index of a graph

G and it s defined as
GAB( G) - ZZ—VdG(LOdG(e
s dg(u)+ds(8
whereue means that the vertexand edges are incident irG. Recently some topological
indices were studied, for example, in [4, 5, 83,7, 10, 11, 12, 13].
Very recently, Kulli [4] proposed the multipliceé geometric-arithmetic
Banhatti index of a grapB and it is defined as
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GAIIB(G)= 2VdG
u)+ de(é

Recently, some multiplicative topologlcal indiogere studied, for example, in
[14, 15, 16, 17, 18, 19, 20,21].

Motivated by the definition of the geometric-antbtic Banhatti index, we
introduce the arithmetic-geometric Banhatti inderd amultiplicative arithmetic-
geometric index of a molecular graph as follows:

The arithmetric geometric Banhatti index of a nealar graptG is defined as

- ol - [ e, ng' "
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The multiplicative arlthmetlc geometric Banhattdex of a molecular grapB

is defined as
(é &(Y+ (¢ el dl)
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We consider some famllles of dendrimer nanostes, [22]. In this paper, the
arithmetic-geometric Banhatti index and multiplieat arithmetic-geometric Banhatti
index of certain families of dendrimer nanostaes @mputed.

2. Resultsfor dendrimer nanostars D4[n]

In this section, we consider a family of dendrirmemostars withn growth stages,
denoted byD,[n], wheren=0. The molecular graph dd,[n] with 4 growth stages is
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Figure 1: The molecular graph &,[4]

Let G = D4[n] be the chemical graph in the family of dendrinmamostar. By
calculation, we obtain tha has 18x2-11 edges. We obtain that the edgeE&x;[n])
can be divided into three partitions as

E13 = {UV O E(G) |dG(U) = l,dg(V) = 3}, |E13| =1
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Ex = {uvO E(G) | dg(u) =ds(Vv) = 2}, Ez|=6x2-2.
Ezs = {uv E(G) | dg(u) = 2,ds(V) = 3}, |Eoq = 12 x 2 - 10.
Then the edge degree partition @fis given in Table 1.
dg(u) ds(V)\ uv O E(G) (1,3) (2, 2) (2,3)
dg(e) 2 2 3
Number of edges 1 6X22 12x2-10

Table 1. Edge degree partition &

Theorem 1. The arithmetic-geometric Banhatti index of a déndr nanostaD,[n] is
given by

AGB(DO[n)= (\/E+2J12x21+ j_ 24/56 14

Proof: Let G be the graph of a dendrimer nanodigfn]. By using equation (1) and
Table 1, we deduce

do(U)+ds(g  cb(Y+ &( ¢
AGB(DQ[n +
(q ) uve E(G) 2\/dG(> ( 2\/(13 \)q; }
1+2  3+2 202 242 ) 3 3 3
e R e L B o e oL
S 45
[2\/6+2]12 2‘+\/, 26 —14

Theorem 2. The multiplicative arithmetic-geometric index oflandrimer nanostdd,[n]
is given by

AGBII(D,[n]) =(2_3§ +2iﬁJlx26x2"‘2x[ ;_6 jlm_lo,

Proof: Let G be the graph of a dendrimer nanodigfn]. By using equation (2) and
Table 1, we deduce

AGBII(Dy[n)= TT

uve E(G)

de (u)+ds (@ da(\)+<1;(¢_
2Jde(Ud(e 2/ &[T &( ¢

_[ 1+2 | 3+2j1x( 262 2;6”‘2)(( >3, 33"
Wix2 a/x2 \/x2 72 23 &3

1 12x2'-10
:[i +ij x26><2”—2x( > +1j )
/2 2/6 a/6
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3. Dendrimer nanostars D[ n]
In this section, we consider a family of dendrinmamostars withn growth stages,
denoted byD3[n], wheren = 0. The molecular graph @f;[n] with three growth stages is

depicted in Figure 2.
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Figure 2: The molecular graph @3[3]

Let G = D4[n] be the chemical graph in the family of dendrimenosdars. By
calculation, we obtain th& has 24x2* - 24 edges. Also by calculation, we obtain that
the edge sdE(D3[n]) can be divided into 4 partitions as

Ei3={uv E(G) | dg(u) =1,ds(v) = 3}, [E1ql = 3%2.
E,, = {UV O E(G) |dG(U) = dG(V) = 2}, |E22| =12x2 — 6.
Ex= {UVD E(G) |d(;(U) = 2,dc;(V) = 3}, |E23| =24%x2 - 12.
Ess = {uv U E(G) | dg(u) =dg(v) = 3}, [Esdl = 9%2' - 6.
Then the edge degree partitiondzf n] is given in Table 2.
do(U), ds(W\uv O E(G) (L, 3 2,2 23 3.3
de(€) 2 2 3 4
Number of edge 3x2" 12x2"-6 24x7"—12 9x2"-6

Table 2. Edge degree partition &

Theorem 3. The arithmetic-geometric Banhatti index of a déndr nanostaDs[n] is
given by

AGB(Dy[])= (2[2 2\/%]3 2”+( 35fe+ 2)(24x 2 - 1:)+77f3( % 2- b

Proof: Let G be the graph of a dendrimer nanodiafn]. By using equation (1) and
using Table 2, we derive
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Theorem 4. The multiplicative sum connectivity Banhatti indefkka dendrimer nanostar
Ds[n] is given by

AGB||(D3[n])=(2_j§+2iﬁJWlezxf_(sx(%erlszz—lzx[%ajg2_6

Proof: Let G be the graph of a dendrimer nanodigfn]. By using equation (2) and

Table 2, we derive
n c(u)*ds(9 , &I+ &
AGBII (Dy[n]) uﬂrl [2\/% k(e 2/d(Y & ?]

_( 1+2 3+2j ( 2+ 2 22;1“‘6
2/1x2 A/ 2 2/2<2 2

( 2+3 3+3j24x"" 12 [ 34, & 3;”‘6
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