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1. Introduction

Throughout this papeG is a finite, simple, connected graph with verteld46&) and edge
set E(G). The degreals(v) of a vertexv is the number of vertices adjacentvoFor
definitions and notations, we refer to the book [1]

Chemical Graph theory has an important effect oa tevelopment of
Mathematical Chemistry. Topological indices haverbeonsidered in Chemistry and have
found useful applications, especiallyQsPR/QSAR research see [2, 3].

The elliptic Sombor index [4] of a graghis defined as
ESO(G)= D’ (d, +d,)di +d..
wlE(G)

The modified elliptic Sombor index [5] of a gra@his defined as
"ESO(G)= ), !

wE(G) (du + dv)‘ ldj + dv2 .
We propose the multiplicative elliptic Sombor andltiplicative modified elliptic Sombor
indices and they are defined as

ESOII(G) = 1—[ (d, +d,) |d2 + d2

UveE(G)

MmESOIN(G) =

| o
uveE(G) (du + dv) dlzl + d127
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Recently, some Sombor indices were studied in |6aB@ also some new graph indices
were studied in [21-23].

In this paper, we compute the multiplicative eltpBombor and multiplicative
modified elliptic Sombor indices of two families déndrimer nanostars.

2. Results for dendrimer nanostard,[n]

We consider a family of dendrimer nanostars witirowth stages, denoted By[n]. The
molecular graph db4[4] with 4 growth stages is depicted in Figure 1.
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Figure 1: The molecular graph @&:[4].

Let G be the molecular graph of dendrimer nanoBtn]. We obtain thaG has 2 — 9
vertices and 18 x"2- 11 edges. We partition the edgeE&[n]) into three sets as follows:

Eis = {uv 0 E(G) | do(U) = 1,d(V) = 3} Ei = 1
Ex = {LIV | E(G) |dG(U) = dG(V) = 2} |E22| =6x2-2.
Ex = {LIV | E(G) |dG(U) = 2,dG(V) = 3} |E23| =12 x2-10.

Theorem 1. The multiplicative elliptic Sombor index of a deimder nanostabDi[n] is

given by
ESOII(G) = [4VT0] x [8v2]"" " x [sv13] = "
Proof: We have

ESOII(G) = 1—[ (dy +d,) |d2 + d2
UveE(G)

:[(1+3)\l12+32]1x|i(2+ szGXZ‘—Zx[( 2 3\/ﬁﬂm % _10
:[W]IX[S\/HSX?_ZX[S/T:}M 2—10.

Theorem 2. The multiplicative modified elliptic Sombor indet a dendrimer nanostar

D4[n] is given by
6x2M™-2 12x2"-10

MESOII(G) = [4— x [ﬁ] [5 \/_]
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Proof: We have

MESOIN(G) =

| o
uveE(G) (du + dv) dlzl + d127

6x 2 -2

l 1 1 l 1 2 - 10
{(l+3)\/12+§} [(2+ AN B+ 2} [( 2 B 2+ %} '

After simplification, we obtain the desired result.

3. Results for dendrimer nanostards[n]
We consider of dendrimer nanostars witgrowth stages, denoted By[n], wheren=0.
The molecular structure &f:[n] with 3 growth stages is shown in Figure 2.
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Figure 2: The molecular structure 0f3[3]
Let G be the graph of a dendrimer nano®gn]. We obtain thaG has 24 x 2—
20 vertices and 24 x"2 — 24 edges. The edge $&D3[n]) can be divided into four

partitions:
Eis = {uv 0 E(G) | do(U) = 1,d(V) = 3} Eig = 3x2.
Ex = {LIV | E(G) |dG(U) = dG(V) = 2} |E22| = 12x2-6.
Ex = {UV 0 E(G) |dG(U) =2, dG(V) = 3} |E23| = 24x2-12.
Ess = {UV 0 E(G) |dG(U) = dG(V) = 3} |E33| = 9x2-6.

Theorem 3. The multiplicative elliptic Sombor index of a deimder nanostabD3[n] is
given by

ESOII(G) _ [4\/m3x2n y [Bﬁ]uxzn—s % [szztxzn_z y [18\/5]%(211_6

Proof: We have

ESOII(G) = 1—[ (d, +d,) |d2 + d2
UveE(G)

:[(1+3)\/12+§]3w x[(2+ 2 3+ 2]12X e
x[(2+3) ,—22+§:|24x2"72><[(3+ 3 ,—:§+ 3]9 2 -6
_ [4m3><2 % [8\/ﬂ12><2 -6 % [Sm]Zél-XZ -2 % [18\/ﬂ9><2 -6
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Theorem 4. The multiplicative modified elliptic Sombor indeft a dendrimer nanostar
Ds[n] is given by

1 3x2" 1 12x2™—6 1 24x2M-2 1 9x2"—6
mwson) =[] x| x| s
@ = 8v2 SVi3 18v2
Proof: We have
1
"ESOI(G) = [lwer@e)——F—
(dy+dy) |dZ+d3
3x 2 12x 2 —€
o) e
(1+3VE+ 3 (2+ 2V 2+ 2
% 2 —¢

l 24x ' — 2 1
{(2+3)\/22+§} {(?ﬁ 3V 3+ 3}

gives the desired result after simplification.

4. Conclusion

In this paper, we proposed the multiplicative ¢itifsombor and multiplicative modified
elliptic Sombor indices of a graph. Also, the npllgative elliptic Sombor and
multiplicative modified elliptic Sombor indices tfio families of dendrimer nanostars are
determined.
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