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Abstract.In this paper, several topological indices are investigated for H-Phenylenic
nanotube, H-Naphthylenic nanotube and H-Anthracenic nanotube. The calculated indices
are product-connectivity index, sum-connectivity index, geometric-arithmetic index and
atom-bond connectivity index.
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1. Introduction

The focus of many research activities in the last few decades have been the carbon
nanotubes and nanostructures which is driven to a large extent by the quest for new
materials with specific applications. A molecular graph is a simple graph such that
its vertices correspond to the atoms and the edges to the bonds. A graph Gconsist of
a set of vertices V(G) and a set of edges E(G). The vertices in Gare connected by
an edge if there exists an edge uv € E(G) connecting the vertices uand vin Gsuch
that u,v € V(G). For any u € V(G), d,represents the number of edges incident to
u, called the degree of the vertex uin G. Here, a topological index is a real number
that is derived from molecular graphs of chemical compounds. There are several
topological indices already defined.

The product-connectivity index, also called Randi¢ indexy(G) of a graph G
and is defined such as:

© -
x(G) = :
uveE(G) dud”
This topological index was first proposed by Randi¢[4] in 1975.
In 2009, Zhou and Trinajsti¢ [9] proposed another connectivity index, named
the sum-connectivity index. This index is defined as follows:

1
X(G) = Z N
uveE(G) V du + d”

The geometric-arithmetic (GA) index is another topological index based on
degrees of vertices defined by Vukicevicand Furtula [7]:
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GA(G) = Z %.

UveE(G) u+ v
Estrada et al. [2] introduced atom-bond connectivity (ABC) index, which has
been applied up to study the stability of alkanes and the strain energy of

cycloalkanes. This index is defined as follows:

ABC(G) = %.
uveE(G) urv
In recent years, there has been considerable interest in the general problem of
determining topological indices [1, 3, 5, 6, 8]. The aim of this paper is to compute
some topological indices of lattice H-Phenylenic nanotube, H-Naphthylenic
nanotube and H-Anthracenic nanotube, Figures 1, 2 and 3.

2. Results and discussion

In this section we calculate the Randi¢ index, sum-connectivity index, geometric-
arithmetic index and atom-bond connectivity index of H-Phenylenic nanotube, H-
Naphthylenic nanotube and H-Anthracenic nanotube by use an algebraic method.
Remark 1. We denote a 2-dimensional lattice of H-Phenylenic nanotube by G =
GTUC|p, q](Figure 1). Now we consider the molecular graph G. It is easy to see
that|V(G)| = 6pgand |E(G)| = 9pq — 2q. We partition the edges of Ginto three
subsets E;(G), E,(G) and E5(G). The following table gives the three types and
gives the number of edges in each type.

Table 1. Computing the number of edges for molecular graph G.

[dy, d,] whereuv € E(G) Total Number of Edges
E, =[2,2] 2q
E, = [23] 4q
E; =[33] 9pq — 84

Using Table 1, we give an explicit computing of some indices of G.
Theorem 1. Consider the graph G of lattice H-Phenylenic nanotube. Then

E E E. 2/6-5
(I) X(G) = ZuUEE(G)\/'ﬁ = l_ll + |_\/2_| + |_\/3_| 3pq + 3 q.

Eal | 1Bl | 15| _ 376 4\/_ 46
(i) X(6) = Suver() == m = ;' +! ;' + - qu (1+5E -5,
2 dudv \/—
(i) GA(G) = Xuver©) g 4a ., |E1| + |Ez| + |E5| — = =9pq +

(£2-6)e

21



PROCEEDINGS OF IAM, V.4, N.1, 2015

. dy+dy—2 2 3 4
(V) ABC(E) = Suves [“%2 = 15,] [2+1B,| [2+ 151 [ = 6pa +
16

Remark 2.We denote a 2-dimensional lattice of H-Naphthylenic nanotube by K =
KTUC|p, q](Figure 2). Now we consider the molecular graph K. It is easy to see
that |V(K)| = 10pgand |E(K)| = 15pq — 2q. We partition the edges of Kinto
three subsets E;(K), E;(K)and E;(K). The following table gives the three types
and gives the number of edges in each type.

Table 2.Computing the number of edges for molecular graphK.

[dy, d,] whereuv € E(K) Total Number of Edges
Ey =[2,2] 2q
E, = [2,3] 4q
E; =[3,3] 15pq — 8q

Table 2 is used to compute, we give an explicit computing of some indices of K.
Theorem 2.Consider the graph K of lattice H-Naphthylenic nanotube. Then
; _ 1 |Eq| | |E2| | |E3| _ 2v/6-5
) x&) =Zwes) = s T ve Tyo — 2Pt 4@
E E E 5v6 45 46
_ |Exl | |Ea| , |E3| _ pq+(1+T_ )q.

. 1
W)X (K) = Yuverto g = s ¥ vs T 6 = 2 o

2/dy,d, 2V4 2V6 2+/9
(i) GAKK) = Xuvery 5~ o = Bl =+ 1E2l =~ + |Es| =~ = 15pq +
8v6
(5-6)e
. dy+dy,—2 2 3 4
(V) ABC(K) = Tuvero (S5 = |5y] [+ 1551 [+ 1531 £ = 10p +
(7).

Remark 3.We denote a 2-dimensional lattice of H-Anthracenic nanotube by L =
LTUC|p, q] (Figure 3). Now we consider the molecular graph L. It is easy to see
that|V(L)| = 14pqand |E(L)| = 21pq — 2q. We partition the edges of Linto three
subsets E; (L), E;(L)and E5(L). The following table gives the three types and gives
the number of edges in each type.

Table 3.Computing the number of edges for molecular graphL.

[d,, d,]whereuv € E(L) Total Number of Edges
E, =[2,2] 2q
E, =[2,3] 4q
E; =[3,3] 21pg — 8q
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From this table, we give an explicit computing of some indices of L.
Theorem 3. Consider the graph L of lattice H-Anthracenic nanotube. Then

() X(L) = Suwvery T = o+ 2+ el = 7pg + 2520,

(i) X(L) = Suver Tz = o+ 2 + B = Topg + (1452 - )

(i) GAW) = Tuverqy e = By | 50 + 1By | 255+ |B31 22 = 21pq +
(5-6)e

(V) ABC(E) = Tuwestry [25 = 5, |2+ 18] |2+ 18| [2= 14pg +
(3v2-5)

Figure 1. The 2-D graph lattice H-Phenylenic nanotube with p = 4 and g = 3.

Figure 2. The 2-D graph lattice H-Naphthylenic nanotube with p = 4 and q = 3.
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Figure 3. The 2-D graph lattice H-Anthracenic nanotube with p = 4 and g = 3.

3. Conclusion

This paper deals with the mathematical characterization of some families of
nanotubes, that is, carbon nanotubes. Carbon nanotubes form an interesting class of
carbon nanomaterials. Some chemical indices have been invented in theoretical
chemistry, such as Randi¢ index, sum-connectivity index, geometric-arithmetic
index and atom-bond connectivity index, which, we compute theseindices for three
types of carbon nanotubes.
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Karbon nanoborularin bazi topoloji indekslarin hesablanmasi

Najmeh Siileymani, Mohommad Cavad Nikmehr,
Homid Aga Tovallei

XULASO

Bu mogalado H-Phenylenic nanoborusu, H-Naphthylenic nanoborusu ve H-
Anthracenic nanoborusu ii¢iin bir ne¢s topoloji indeks aragdirilmigdir. Hesablanan indekslor
natico birlogmasi indeksi, com birlosmasi indeksi, handasi hesabi indeks vo atom birlogmasi
rabitosi indeksidir.

Acgar sozlor: doroconin topoalori, topoloji indekslor, molekulyar qraflar, karbon
nanoborulart.

BbIunc/IeHUsI HEKOTOPBIX TOMOJOTHYECKHX HHIEKCOB YIJIepOaHBIX
HAHOTPYOOK

Haxxmex Cyseitmanu, Myxamman zkaBag Hukmexp,
Xamug Ara TaBajuten

PE3IOME

B »3ToM craTthe HCCIIEIOBAHBI HECKOJIBKO TOIIOJOTHMYeCcKue HHAEKChl Uit H-
Phenylenic nanotrpy6ku, H-Naphthylenic namotpy6km m H-Anthracenic waHOTpYyOKH.
PaccunTaHHbIE WHIEKCHI SIBJISIOTCS - MHJAEKC MPOJIYKTa COEIAMHEHHsI, HHIEKC CyMMAapHOM
COC/IMHEHUsI, T'€OMETPUYECKON apudMeTndeckoe HWHIEKC U HMHICKC aToM-00nuraiuii
CBSI3HOCTH.

KaioueBble cioBa: BepIInHA IpaycoB, TOIOJOIHYECKUE MHAEKCHI, MOJICKYJISIPHbIE
rpadbl, yriiepoJHble HAaHOTPYOKH.
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