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ABSTRACT

The Randi connectivity index of the graph G is defined by R&ndé as x(G)= ZWVDE(Q(dle)_}/Z' The sum-

connectivity index X(G) of a graph G is the sunﬁcpjfﬂi,)_/y2 of all edges uv of G, whergahd d are the degrees
of the vertices u and v in G. This index was rdgeintroduced by B. Zhou and N. TrinajstiThe general m-

connectivety and general m-sum connectivity indicdsG are defined as™y(G)= Z 1 and
V‘lv‘z”'\(rml dilqz'"qmq
™X(G)= D 1 whereV; V; ...V  runs over all paths of length m in G. In this papee give
ViMa M \ dil +q2 +"'+qm,1 ’

a closed formula of the third-connectivity indexdathird-sum-connectivity index of Nano structurdJ@,Cg(S)
Nanotubes".

Keywords: Molecular Graph, Nano structurBlJC,Cg(S) Nanotubes, Randindex, Sum-connectivity index, Higher
Randt Indices.

INTRODUCTION

All graphs considered in this paper are finite,itexted and simple. For terminology and notatiohdefined here
we follow those in [1-3]. For a grapb=(V (G);E(G)) with vertex se¥(G) and edge sd&(G), theweightof an edge

e=uv/E(G) is defined to bew, :(du +q,)_}/2, where d, and d, are the degrees of the verticesandv in G,
respectively.

The Randié connectivity indexof a grap® is the sum of the weights's, where fore=uv/E(G) w'= (ctdu)_/y2 and
Randi connectivity index is equal to [4]:

1
2G)= Y,

e=uvE( G) du d\,

The Randi connectivity index is a graphic invariant muchds¢d in both mathematical and chemical literatéwe;
details see a survey book writtenliyand Gutman[5] and the references cited therein.

In [12], the Randi connectivity index is called thproduct connectivity inde}6, 7], whereas the sum of edge

weights studied in this paper is called gun-connectivity indezhou byB. ZhouandN.Trinajsti¢c and is equal to
[6-10]:
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1

UVD;(G) \Idu +CL

TheHigher Randé indexor m-connectivity indegf a graphG is defined as
m
x(G)=

VigipMimeq

X(G)=

Also, them-sum-connectivity indag defined as

m 1
X(G)=
(G) Vlv.§m+1\/d‘1+d‘2+"'+qm+1

whereV; V; ..V, runs over all paths of lengthin G andd, is the degree of vertex

For more study about thdigher Randé and them-sum-connectivity indexhe readers may consult in the paper
serices [11-24].

In particular, the 2-connectivity andc®nnectivity indices are defined as

e )_VVZV fddd q
X(G)_ |1|ZZ|3‘44V i |2q q

And also, the Zum-connectivity and-8um-connectivity indices are defined as

ZXG_
( )V;/ di1+di2+q3

1171273

3
X(G)= ,1,22,:3\44\/(:1 +d +q +q

In this paper, we study closed formulas of theddzionnectivity and third-sum-connectivity indice$ Mano
structure TUC,Cg(S) Nanotubes". Readers can see the 3-dimensionahdey) and 2-dimensional lattices &f
TUC,C4[r,s] nanotube in Figures 1 and 2. In addition, for fartstudy and more historical details, see the paper
series [25-34].

RESULTSAND DISCUSSION

In this section, we compute the general form of 3heonnectivety and 3-sum connectivity indices tfoe famous
TUGC,Cs(S) Nanotubes as:

Theorem 1. Let TUGCyr,s] be the NanotubeSUGCy(S) (Lt,s/7 N-{1}). Then, the3- connectivityand 3-sum
connectivityindices ofTUCG,C4[r,s] are equal to
e 2]

S(TUCCHrs])= 20g 27/,
9 3

3X(TUGCHTS])= 2r (205 9,5, ZJ
i 2 VIV

Proof of Theorem 1: Consider the Nano structure “NanotubBICCg(S). If we enumerate all octagons of
TUC,Cs(S) (any cycleCg) and all quadrangles(cyci®) in the first row of the 2D-lattice afFUC,Cg(S) (Figure 1) by
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numberl,2,....,rand enumerate all octagons in the first columri}®...,s then there existsin numbers of these
octagons imMmUC,Cg(S), so we demnote Nanotub&8C,Cy(S) by TUC,Cylr,S] (Lt,SL7 N-{1}).

This implies that in general case of Nanotube€,Cqlr,s], the number of vertices GUC,Cg(S) as degrees 2 and 3
are equal to |V,|=2r+2r and |[V3]=8rs. And there are 8rs+4r vertices/atoms and
|[E(TUC,Cq[r,s])|=¥2[2(4r)+3(8rs)]=12rs+4r edges/bonds.

Now, let we denotély as a number of 2-edges paths with 3 vertices ofedgg andk, respectively. Obviouslydi
- dyi and an edge=vy; is equale talsqg And denoted; as a number of 3-edges paths with 4 vertices afedgg, k
andl, respectively.

Now, from the general case of the 2-dimensionéitkabf Nanotube3UC,C4lr,s] in Figure 1, one can see that we
have five categorizes, B, C, Dand X of vertices ofTUG,Cq4[r,s] . Since there are many types3sédges pathfor
every vertices iV(TUGGC4[r,s]) ; we show that these five categorizes of vertides( C, DandX) and their 3-
edges paths types in following tabal.

Figure 2. The 2-dimensional lattice of TUC,Cd[r,s] Nanotube
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Table 1. All five categorizes of vertices (A, B, C, D and X) and their 3-edges pathsin TUC,Cg[r,s] Nanotubes [f,s/7 N-{1}

Categorizes Size of Categorizés Example of Categmri Oo3: Opaa: Oaaa:
A a
|Va|=4r 1 3 0
B
0 0 6
4r
C
1 1 6
4r ¢
C
0 1 9
4r d
X 8rs+4r-4(4r) All other vertices 0 0 10
=8rs-12r

Thus, by using the results in Table 1, one can ctenphe third-connectivity index ofUC,Cq[r,s] Nanotubes
(LF,s7 N-{1}) as follow.

, B 1
2(TUC,Clr,s])= V|1V|2V|3v|4\/d xd xq q
=1Hx
[agz;:\\/dddd PR rrra e r ey dvar ggg

:1/2X 4'_( 1 + 3 ;_'_4[-( 6 j+4r[ 1 + 1 + 6 J
V2x2x X3 {x ¥ 3 J3x3x3x3 V2x2xx3 Jx333/888

+4r( 1 .9 J+(8rs-12r) 10 }
V2x3x X3 & X 3x3x3x 3

6 3 6 18 9

=lhox {4[:%}4(2}4{1 ‘R" 6J+4r(\/5 J+(8rs—12r)10}
18 9

=2r (34-—3\/_6] +2r [12)+4r (15““*/_6]+Zr (18+«/—6]+(4rs-6r)§)
18 18

18 18 18

—or 3+3‘/_6 +2r(12J+4r 15+/6 +2r(18+J6 +(4rs-6r)§)
18 18 18 18 18
_80rs +6r+ /6
18

(1+ z/é)
3

Therefore®(TUCCr, s])— i rs + Jym
9
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On the other hands, the 3-sum-connectivity indeXafiotube§gUC,C4lr,s] (Lt,sL7 N-{1}) is equale to
1

Jd +d_+d_ +d,

SX(TUCCHr,s])=

=l 1
/[gx/da’fdz’fdﬁdn ZJq+q+q+q ZJg+q+ ¢ d ZDM 78 ao e 9 r J

| ey (e (mrmrsies)
V2+243+3 V223 3 (J3+3+3+3) \J2+2+3+3 V23 33/ 3 3 3

+ 1 9 +(2s-3)
(J2+3+3+3+J3+ ¥ 3 3} \/3+3+ 3}
=2r|[ =4+ 2 |+(_6 )+ +(25 -3) 10
Kﬂa*f ( j [m n ru] @}
Thus®X(TUCCYrs])=2 (2 5,2 9j
us r,s])=2r \/_0+\/_1 =

Now the proof is completa
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