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Let G be a simple connected graph with the vertex set V(G) and the edge set E(G) . The m-
connectivity index "y,(G) of an organic molecule whose molecular graph G is the sum of

the weights (dildiz...di

the degree of vertex v;. In this paper, we compute the second-connectivity and second-
sum-connectivity indices of TUC,Cg(S) Nanotubes for the first time.

m+1

o
) where iy i, _im+1 runs over all paths of length m in G and d; is
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1. Introduction

Let G be a simple connected graph with vertex set V(G)={vi,v,...v,} and d; denotes the
degree (number of first neighbors) of vertex v; in G. The m-connectivity index of G is defined as

@)= Y (dd,.4, )

VivipVim

where V; V; ..V, runs over all paths of length m in G and
1 2 m+1

In particular, the connectivity index of an organic molecule whose molecular graph is G is
defined (see [1]) as

%(©)= ), (dd,)

e=uveE (G)

The m-sum connectivity index of G is defined as

XG)= Y (dy +d, +.td, )

VitYip - Vim

“Corresponding author: mrfarahani88@gmail.com


mailto:mrfarahani88@gmail.com

108

where V i1V i .V i, funsover all paths of length m in G. In particular, the first-sum connectivity
index of molecular graph G is defined as

X(G)= > (dd, )"

e=uv ek (G)

The famous version of m- connectivity and m-sum connectivity indices of G are Randi¢
connectivity index [1], and sum-connectivity index [2-8]. These indices are equal to

1
WG =

e=uveE (G) dud\,

And
X@)= > !

e=uveE (G) \/du +dv

In 1975, Randié¢ introduced the respective structure-descriptor in [1] for a=-Y2 (which he
called the branching index, and is now also called the Randi¢ index) in his study of alkanes. The
Randié connectivity index has been closely correlated with many chemical properties (see [9]).

Mathematical properties of the m- connectivity and m-sum connectivity indices for general
graphs can be found in [10-29].

In the present paper, we compute the second-connectivity and second-sum-connectivity
indices of TUC,Cg(S) Nanotubes for the first time.

2. Results and discussion

In this section, we will consider second-connectivity and second-sum-connectivity indices
of TUC,Cg(S) Nanotubes.

If we enumerate all octagons of TUC,Cg(S) (any cycle Cg) and all quadrangles (cycle C,)
in the first row by number 1,2,...,r and enumerate all octagons in the first column by 1,2,...,s, then
there exists mn numbers of these octagons in TUC,Cg(S). And the number of vertices of
TUC,Cq(S) as degrees 2 and 3 are equal to |V,|=2r+2r and |V3|=8rs-2r.

And these imply that in general case of Nanotubes TUC,Cg[r,s] have 8rs+2r
vertices/atoms and

|[E(TUC,Cg[r,S])|= =12rs+r edges/bonds.

2(4r)+3(8rs—2r)
2

Readers can see the 3-dimensional (cylinder) and 2-dimensional lattices of G TUC,Cg[r,s]
Nanotube in Figures 1 and 2. In addition, for further study and more historical details, see the
paper series [30-40].

Fig. 1. The 3-dimensional (cylinder) Lattice of Nanotubes TUC,Cg(S).
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Fig. 2. The 2-dimensional Lattice of Nanotubes TUC,Cqg[r,s].

Theorem 1. Let TUC,Cg[r,s] be the Nanotubes TUC,Cg(S) (vr,se A-{1}). Then, the 2-
connectivity and 2-sum connectivity indices of TUC,Cg[r,s] are equal to

%(TUC,Colr.s])= { 2435 +179‘/§ 1242 J r

2X(TUCzlcs[r,S]){ss £+E 22 |r j

Corollary 1. ¥m,neN-{1}, consider the Nanotubes TUC,Cg[r,s], then
2/(TUC,Ce[r,S])=(4.62s+5.16)r
2X(TUCCq[r,s])=8r(s+1)

Proof of Theorem 1: Let we define dix as a number of 2-edges paths with 3 vertices of
degree i, j and k, respectively. Obviously, dij - dy;i and an edge e=v;v;is equal to dgig;,

Now, from the structure of Nanotubes TUC,Cg[r,s] in Figure 2, one can see that for every
vertex in V,, there is one 2-edges path d,,; (The red path in Figure 2) and also there are two 2-
edges paths d,z; (The green path in Figure 2). Obviously, all other2-edges paths in Nanotubes
TUC,Cq[r,s] are dss3 (The blue path in Figure 2).

Here, by according to from the structure of Nanotubes TUC,Cg[r,s] in Figure 2 and using
above results, we can compute the second-connectivity index of TUC,Cqg]r,s] as follows:

ATUCColrsl)= D J—
ViViVig d. xd. x

d d
223 233 + 333

V2x2x3 J2x3x3 /3x3x3
_Ma| 2V £3V2|+5}‘/2|+6(V3|_2}‘/2|)]
2\/— 3J— 2 33

(4r) 2(4r) 3(4r)+5(4r)+6(8rs 2r —8r)
BN NI 2x3/3

_2r3 4r2 (24rs +11r

T3 T3 +( 9 j\@




110

:(24\@5 +17\/§+12\/§J ;
9

~(4.6188009s+5.1572694)r ~(4.62s+5.16)r.

and also by using above mentions the 2-sum-connectivity index of TUAC¢[m,n] (¥m,n>2) is equal

to
2X(TUCC4[r,s])=
Vllvlz\,%‘/d +d; +d;

d223 d 233 333

" 2+2+3 J2+3+3 B+3+3
_(4r) (8r) 1(48rs+22r
I+2f+2[ 3 j

{ ‘/—+2J_ 8s +§J

~(8s+1.5118578+2.828427+3.666666)r ~Sr(s+1).

Here, these completes the proof of the Theorem1.

3. Conclusion

In this report, we present some properties of two connectivity indices of molecular graphs,
called ”Second-connectivity and Sum-connectivity indices” and a closed formulas for these
connectivity indices of the structure of Nanotubes TUC,Cg(S) are computed.

References

[1] M. Randi¢, J. Am. Chem. Soc., 97(23), 6609 (1975).
[2] M. Randi¢, P. Hansen. J. Chem. Inf. Comput. Sci., 28, 60 (1988).
[3] E. Estrada. J. Chem. Inf. Comput. Sci., 35, 1022 (1995).
[4] E. Estrada. Chem. Phys. Lett., 312, 556 (1999)
[5] Gutman and M. Lepovic, J. Serb. Chem. Soc. 66, 605 (2001).
[6] A.R. Ashrafi, P. Nikzad. Digest Journal of Nanomaterials and Biostructures., 4(2), 269 (2009)
[7] B. Zhou, N. Trinajsti¢. On a novel connectivity index. J. Math. Chem., 46, 1252 (2009)
[8] B. Zhou, N. Trinajsti¢. J. Math. Chem., 47, 210 (2010)
[9] L.B. Kier, L.H. Hall, Molecular Connectivity in Chemistry and Drug Research, Academic
Press, San Francisco, 1976.
[10] Z. Mihali, N. Trinajsti¢. J. Chem. Educ., 69(9), 701 (1992).
[11] D. Morales and O. Araujo. J. Math. Chem., 13, 95 (1993)
[12] M.V. Diudea, P. E. John, MATCH Commun. Math. Comput. Chem., 44, 103 (2001).
[13] M.V. Diudea, A. Graovac, MATCH Commun. Math. Comput. Chem., 44, 93 (2001).
[14] R. Xing, B. Zhou and N. Trinajsti¢. J. Math. Chem., 48, 583 (2001)
[15] M.V. Diudea, MATCH Commun. Math. Comput. Chem., 45, 109 (2002).
[16] S. Yousefi, A.R. Ashrafi, MATCH Commun. Math. Comput. Chem., 56, 169 (2006).
[17] X. Li, I. Gutman, Mathematical Chemistry Monographs, 1, 330 (2006).
[18] H. Wang, X. Hou, Digest Journal of Nanomaterials and Biostructures., 5(2), 497 (2010).
[19] B. Zhou, N. Trinajsti¢. J. Math. Chem., 47, 210 (2010).
[20] Z. Du, B. Zhou, N. Trinajsti¢. J. Math. Chem., 47, 842 (2010)
[21] Z. Du, B. Zhou. arXiv:0909. 4577v1.
[22] Z. Du, B. Zhou, N. Trinajsti¢. Appl. Math. Lett., 24, 402 (2010)



111

[23] F. Ma, H. Deng. Mathematical and Computer Modeling. February 2011.

[24] M.R. Farahani. Acta Chim. Slov. 59, 779 (2012).

[25] M.R. Farahani. Acta Chim. Slov. 2013, 60, 198-202.

[26] M.R. Farahani. Polymers Research Journal. 7(3), (2013), Published.

[27] M.R. Farahani, K. Kato, M.P.VIad. Studia Universitatis Babes-Bolyai Chemia.
58(2), 127 (2013).

[28] M.R. Farahani. Int. Letters of Chemistry, Physics and Astronomy. 11(1), 74 (2014).

[29] M.R. Farahani. Int. Letters of Chemistry, Physics and Astronomy, 5(2), 73 (2015).

[30] M.V. Diudea, Fuller. Nanotub. Carbon Nanostruct, 10, 273 (2002).

[31] M. Arezoomand. Digest. J. Nanomater. Bios. 4(6), 899 (2010).

[32] J. Asadpour, R. Mojarad and L. Safikhani. Digest Journal of Nanomaterials and Biostructures.
6(3), 937 (2011).

[33] A.R. Ashrafi, S. Yousefi. Digest Journal of Nanomaterials and Biostructures.
4(3), 407 (2009).

[34] A.R. Ashrafi, M. Faghani, S. M. SeyedAliakbar. Digest Journal of Nanomaterials and
Biostructures. 4(1), 59 (2009).

[35] A.R. Ashrafi, H. Shabani. Digest Journal of Nanomaterials and Biostructures. 4, 453 (2009).

[36] A. Heydari. Digest Journal of Nanomaterials and Biostructures. 5(1), 51 (2010).

[37] M. Arezoomand. Digest Journal of Nanomaterials and Biostructures. 4(4), 899 (2010).

[38] M. Alaeiyan, A. Bahrami, M.R. Farahani. Digest Journal of Nanomaterials and Biostructures.
6(1), 143 (2011).

[39] M.R. Farahani, Int. J. Chem. Model. 4(4), 527 (2012).

[40] M.R. Farahani, Adv. Mater. Corrosion. 1, 57 (2012).



