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ABSTRACT

Considerable studies indicate that there is a strong internal link existing between the characteristics of chemical
compounds and drugs and their molecular structures. The boiling point and melting point could be one of the most
typical examples among the chemical compounds and drugs. Some researchers found the effectiveness of the
topological indices defined on the molecular structure and make use of the structure to get a better understanding
for the physical features, chemical reactivity, and biological activity. As a result, serving as the essential component
of the chemical experiment, the research of topological indices on chemical structure of chemical materials and
drugs laid a theoretical foundation for the manufacturing of drugs and chemical materials. In this paper, in terms of
molecular structural analysis, we determine some eccentric related indices of an infinite class of nanostar

dendrimers which is denoted by G, .
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INTRODUCTION

Keeping the rapid pace with technology, these yats welcome the prosperous development in pharutaeal
technigues. Meanwhile, a great quantity of new naaterials, crystalline materials, and drugs coméhéforce
every year. Numerous chemical experiments are wetddetermine the chemical properties of the newerging
compounds and drugs. In other words, the chemizhlpharmaceutical researchers may have more warkinahe
relevant experiments. However, thanks to the diegowf the strong internal link between topology lecalar
structures and their physical behaviors, chemibatacteristics, and biological features, like nmgltpoint, boiling
point, and toxicity of drugs.

The topological index of a molecule structure cantdken as a nonempirical numerical quantity whagresents
the molecular structure and its branching pattérrthis way, as a descriptor of the molecule unsting, the
topological index is also considered as a scoretim which maps each molecular structure to a meahber. In

order to grasp the relationships between the mtdeatructure and the potential physicochemicakatiaristics,

such as Pl index, Zagreb index, harmonic index,éliendex, and connectivity index, we can use stan®us

indices(see Yan et al. [1-2], Gao [3], Gao and Rana[4-5], Gao and Wang [6-7], Gao et al. [7],dFf@mi and Gao
[9], Farahani et al. [10] for more details).

Theoretically, researchers tend to represent ctedra@mpounds, materials, and drugs as (molecutaphs. Each
vertex stands for an atom of molecule structure each edge corresponds to thecovalent bounds betiwer

atoms. LetG = (V(G), E(G)) be a (molecular) graph with vertex $&t) and edge sdi(G), respectively. Then we
can make an assumption that all the graphs hetkeipaper are simple graphs without loop and maltguge.

[11]provides the references for the notations anohinologies used but not clearly undefined in gaper.

There are several important eccentric related @gdand polynomials introduced in chemical engimegri
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* The second multiplicative Zagreb indglz(G) = | ! &(U)Q(V)
©)

* The third multiplicative Zagreb indexl,_ls(G) = (&(U)+G.‘,(V))
E(G)
* The fourth Zagreb indez,gu(G): Z (ec(u) +ec(v)) .
WOE(G)
* The sixth Zagreb indez,gs(G): Z ec(u)ec(v).
WIE(G)
« The fourth Zagreb polynomiafd, (G, X) = Z xeeuree(v)
WOE(G)
* The sixth Zagreb ponnomiaZ,gG(G, X)= Z xee(e)
WOE(G)

Nanostar dendrimers, a common chemical structeeeasvide applications in chemical, material anarpiaceutical
engineering (see Ashrafiand Mirzargar [12], Miraard13], Ashrafi and Karbasioun [14], Manuel et HI5],
Darafsheh and Khalifeh [16], Dorosti et al. [17]amaba et al. [18] for more detalils).

Recent years have seen some considerable develbpridindex, Zagreb index, Wiener index, hyperewar index,
and sum connectivity index of different kinds ofnatar dendrimers. However, the research on topmabipdices
for nanostar dendrimers still wait for further deymments. Moreover, nanostar dendrimers structhees wide
applications in pharmaceutical field and medic#ésce. As a result, the research on the eccewetdted topological
indices of special nanostar dendrimers moleculaicgire from a mathematical point of view has ated lots of
industrial and academic interests.

In this paper, as the continue study of Gao [19,facus on the special infinite class of nanostarddimers G,
(heren is the step of growth) which is descripted asofoii:

Figure 1. The structures of Gn
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1. Mainresultsand proofs
By the analysis of its molecular structure, we e there are3x 272 copy of G1 in thei-th level of molecular

graph G, .Thus, in view of the definition of eccentric reldtindices, we get

- MG)= [] eliet)
:{D(H(BGn—Zl—lfi—Zj)'jD (3%— 2t 18- 22)_|‘! A6~ 24 18 2% x
”(18n 2-1fx (1& - 95,
M(G)= N];L (ec(u) +ex(v))
:{lj(lj((mn—lo—g—j)(l&—ll— 0 | )‘)j_!‘JG? (18- 16 i9-j a8 Hi9] 2
|‘| (18n-10- 9-j)(1&- 1+ b-j V¥~ }<|j((9n—i)(9n—i—1))6x (- 4)(- 5),

29,G)= ) (eofu)+ev))

WCEG)
n-2 2

=374 (36— 2k 1B- 2 ¥ 2) (36 21 18 j2+)). (B6 21i18 |2
i=0 j=0 j=3,5,6,7 j=4,8

+GZ3: (18- 2 - 1+ 318 - 9,

i=1

295(G)= D, (ec(u)ec(v))

WOE(G,)

=S 34y 18- 10- 8- )UB- 12 10 9 2 (B 10i9) )@ 2li-g

= =0 j=3,5,6,7

+3 (18n-10- 9-j)(1®- 1t B- ] )+623:(9n—i)(9n—i—1)+ 3(- 4)@- 5,

j=4.8 i=1
ZgA(Gh,X): Z yeurew)
WEG,)
_2391 i 2(4ZX36n 21-18- 3 +2 z Xsﬁ 21 18 2+ z X 36 21 &8]2)+62X18n 2- 1+3X18]_9,
i=0 j=3,5,6,7 j=4,8 i=1
26,G0= 3 XU
WE(G,)
n-2 2
— 3D2n—i—2 (4 X(18n—10- 9-j )(18&- 1% B-j )+ 2 X (18- 0i9j )18 219 + X(18n—10-9—j (18- 1% B-j )
3
+6 X(9n—i)(9n—i—1) + 3X(9n— 4)(1- 5]'
%
CONCLUSION

This paper reported the eccentric related indidesanostar dendrimers by using the molecular grstpinctural
analysis and mathematical derivation. The eccergtated indices are favored by many researchens & variety of
fields, because of its usefulness for analyzingctiemical procedure for chemical compounds. Asseguence, the
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theoretical results achieved in the paper haveamiging prospects for the wide applications in cleamand
pharmacy engineering.
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