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Abgract. In this paper, we introduce second and fourth mplidative atom bond

connectivity indices of a graph. A topological imde a numeric quantity from structural
graph of a molecule. In this paper, we determire fthurth multiplicative atom bond
connectivity index of line graphs of subdivisionapghs of 2D-lattice, nanotube and
nanotorus offUC,Cg[p,q.
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1. Introduction

Let G be a finite, simple connected graph with a veretd4G) and an edge s&(G).
The degreeals(v) of a vertexv is the number of vertices adjacentvtd/Ne refer to [1, 2]
for undefined term and notation.

A molecular graph is a simple graph related to stracture of a chemical
compound. Each vertex of this graph representgan af the molecule and its edges to
the bonds between atoms. A topological index isi@marical parameter mathematically
derived from the graph structure. These indicesuseful for establishing correlation
between the structure of a molecular compound &nphysico-chemical properties, see

[3].

The line graph.(G) of a graphG is the graph whose vertex set corresponds to the
edges of such that two vertices &{G) are adjacent if the corresponding edge6 afe
adjacent. The subdivision grafG) of G is the graph obtained froi® by replacing
each of its edges by a path of length two.

We need the following results

p
Lemma 1. [1] Let G be a p, g graph. TherL(G) hasq vertices and%ZdG (ui)2 -q

i=1
edges.

Lemma 2. [1] LetGbe a p, g graph. Ther§G) hasp+q vertices and @ edges.
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One of the well-known and widely used topologidatlex is the product
connectivity index or Randindex introduced by Randlin [4].

Motivated by the definition of the product conneity index and its wide
applications, Kulli [5] introduced the first multipative atom bond connectivity index of
a graphG and it is defined as

_ ds (u) +dg(v) -2
ABC II(G) = G G .
GQle) MFE!G)J do (1) 0 (v)

Recently many other multiplicative indices weredstd, for example, in [6, 7, 8,
9, 10, 11, 12, 13, 14].

Motivated by the definition of the first multiphtive atom bond connectivity
index and by previous research on topological esliove now introduce the second
multiplicative atom bond connectivity index and tforth multiplicative atom bond
connectivity index of a graph as follows:

The second multiplicative atom bond connégtindex of a graphG is defined as

_ I +n,-2
ABG, II(G) = v =
U\El_E!G) nn,

where the numben, of vertices ofG lying closer to the vertex than to the vertex for
the edgeuvof a graphG.
The fourth multiplicative atom bond contidty index of a graphG is defined as

- Su)+ S(v)-2
ARG IIE) MFE!G)J S %W

whereSs(u) is the sum of the degrees of all vertices adjattea vertexu.

In this paper, the fourth multiplicative atom bocwhnectivity index of the line
graphs of the subdivision graphs of 2-D latticeyatabe and nanotorus dJC,Cs[p, d
are determined.

2. 2. D-lattice, nanotube, nanotorus of TUC,Cg[p,q]

We consider the graph of 2D-lattice, hanotube aabtorus ofTUC,Cs [p,q wherep
and g denote the number of squares in a row and the eurob rows of squares
respectively. These graphs are shown in Figure 1.
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(a) (b) (c
Figure 1. (a)2D-lattice ofTUC,Cg[4, 2] (b) TUC,C4[4,2] nanotube
(c) TUC,Cg[4, 2] nanotorus

By algebraic method, we gat((z1) = 4pq, [E(G1)| = &0d—p —q; M(H1)|= 4pq, [E(H1)| =
6pg—p, M(Ki)| = 4qg, E(Ki)| = g
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3. Resultsfor 2D-L attice of TUC,Cs[p,d]
The line graph of the subdivision graph of 2D-itatof TUC,Cqp, ¢ is depicted in
Figure 2(b).

9009090,

(a) (b)
Figure2: (a)subdivision graph of (b) line graph of thédivision
2D-lattice ofTUC,Cg[4,2] graph offTUC,Cs[4, 2]

Theorem 1. Let G be the line graph of the subdivision graph of 2fida of TUC,Cs
[p.d. Then

SRR TG A C A
8 20 25 4 7
if p>1, 0>1,

:(gfx(lfx(_s)p‘zx(%f"‘” x(ijp‘z(_lj“‘l’ ErEr

8 20 25 4 6 7

Proof: The 2D-lattice of TUC,Cg [p,q is a graph G with 4 pq vertices and
6pg— p—qedges. By Lemma 2, the subdivision graph of 2Beatof TUC,Cg[p,q] is a
graph with 10pq— p — q vertices and 2 — p — 0) edges. Thus by Lemma G has
2(6pg—p — q) vertices and 18q— 5 — 59 edges. It is easy to see that the verticeS of

are either of degree 2 or 3, see Figure 2. Thexef@r have partition of the edge setof
as follows.

Se(u), 4.4 (45 (59 5.8 8.9 ©.9

S(V)\WUVIE(G)

Numbe of edge 4 8 2(ptg- 4(p+tg-2) 8(p+g-2) 2(9po+10)
4) —19p+0q)

Table 1: Edge partition of5 with p>1 andg>1.

Se(u), (4,4, (45 (5,5 (.8 (88 (89 (99

SS(V\UVIE(G)

Number of edge 6 4 2(p-2) 4(p-1) 2(p-1) 4(p-1) p-1

Table 2. Edge partition of5 with p>1 andg = 1.

Case 1. Suppose>1 andg>1.

By algebraic method, we obtaM,|F8, Vs|=4(+q — 2), Vs|=4(p+q —2) and Y| = 2(6q
-5 -5y + 4) inG. Thus the edge partition based on the degree suneighibor vertices
of each vertex is obtained as given in Table 1.
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ABGI(G) = r!\/se(u)’f%(v)—z
uE(G)

S (u) &(v)
_ (4+4- zji“x(ms— zj§8x(5+ 5 2)§4p+q—4)x( . a;“(mcﬂ)
4x4 4x5 5% 5 5x 8

x(8+ 9- ZJ;S( p+a-2) x( 9+ O 2);(2(9 pq+10-19 pr 9)
8x9 9% 9

N2 7V g \Pra4 [ g Arrad) g 4prad 19pr19-19 p ¢
= | — X[ — X| — X| — X[ — X| —
CREIREEC- R C A
Case 2. Suppose>1 andq = 1.

The edge partition based on the degree sum ohbeigrertices of each vertex is
obtained as given in Table 2.

ABGI(G) = M'—E!G) \/ % éz)(:)sé ((\/3)—2
(T

1 1 1
x(8+8— ijz(p_l)x(8+ 9- zjz“(p‘l)x( 9% o az(‘”)
8x8 8x 9 9% 9

JORCA R C- R TR

= | — X| — X| — X| — X| — X| — X| —

8 20 25 4 6 7

4. Resultsfor TUC,Cs[p,g] nanotube

The line graph of the subdivision graphTadC,Cg[p,d nanotube is shown in Figure 3(b)

BOSSENO0eY

Figure 3: (a) Subdivision graph of (b) line ginaof subdivision graph of
TUGC;[4, 2] nanotube TUGC;[4, 2] nanotube.

Theorem 2. Let H be the line graph of the subdivision graphlefC,Cg[p,q nanotube.
Then

B
ABGII(H) = — | x| =] x|= x|— , if p>1 ando>1,
Gl (25) 40 7 9 P a

p 2p P 2p p
= (Ej x(l_lj x(gj x(ij x(_g , iIf p>1 andg=1.
25 40 64 7
Proof: The TUC,Cg[p,q hanotube is a grapH with 4pq vertices and 6q — p edges. By
Lemma 2, the subdivision graph ®fJC,Cg[p,d nanotube is a graph with p§ — p

4
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vertices and 1j2q — 2 edges. Thus by LemmaH, has 1pg-2p vertices and 18— 5
edges. We see that Iy there are @ vertices, are of degree 2 and remaining all vestic
are of degree 3. Therefore we have partition oftlge set of H as follows:

Sh(u), (5.5 5.8 8.9 9.9

SH(V\uMIE(H)

Number of edge 2p ap 8p 18pg-19p
Table 3: Edge partition oH with p>1 andg>1.

SH(U)! (5! 5: (5! 8: (8! 8: (8! 9: (9! 9:

Si(V)\uvIE(H)

Number of edge 2p 4p 2p 4ap p

Table 4: Edge partition oH with p>1 andg=1

Case 1. Suppose>1 andqg > 1.

By algebraic method, we obtaivis| = 4p, Vs| = 40 and Ys|= 2(6pq —5p) in H. Thus the
edge partition based on the degree sum of neighatices of each vertex is obtained as
given in Table 3.

ABCI(H) = ”\/34(“”34“)‘2
UMIE(H)

S () S (v)
L, 1, 15 Laspg-19
_(5+5—2j2 px(5+8— 2)2 px( 8 o az Px( g 9 32( pa-129)
5x5 5% 8 8 9 X9

8\°_(11)?P (15\*P ( 4)1®PTioP
= =] x| = x| = x| — .
(=) L) (3
Case 2. Suppose=>1 andq = 1.
The edge partition based on the degree sum of Ineighertices of each vertex is

obtained as given in Table 4.

_ Si(u+S(v-2
ABGII(H) =
el umlgm\/ Si (u) & (v)

12p L4p 12p 2ap Lo
=(5+5—2j2 x(5+8—2]2 X(SI- 8 az x( 8 9 32 x( 9 9 jaz
5x5 5x 8 8 8 & 9 )
8\° (11\2P (14\° [ 15?° P
=| 2| x| == x| == x| =] x| =7 .
=) 5 5

5. Resultsfor TUC,Cg[p,q] nanotorus
The line graph of the subdivision graphTddC,Cg[p,q nanotorus is shown in Figure 4

(b).
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(a) (b)
Figure4: (a) subdivision graph of (b) line gineof subdivision graph of
TUC,Cg[4,2] nanotorus TUGC4[4,2] nanotorus.

Theorem 3. Let K be the line graph of the subdivision graphrafC,Cg[p,d nanotorus.
Then
4 18pq

ABGJII(K) = (5) :
Proof: TheTUC,Cg[p, g nanotorus is a grapk with 4pq vertices and jiq edges. Then
Lemma 2, the subdivision graph DJC,Cs[p, g nanotorus is a graph with paq vertices
and 1dq edges. Thus by Lemma K,has 1§q vertices and 18] edges. We see easily
that inK, M| = 9 and we have edge partition based on the degen of neighbor
vertices of each vertex as given in Table 5.

S(U) S(V)\uvOE(K) 9,9
Number of edge 18pq
Table 5: Edge partition oK.

1
- Sc(u)+ S (V)-2 _(9+9-2)2"% [ 41
ABC4||(K)_|_|\/ S((U)S((V) _( 9x9 j —[-9) .

6. Conclusion

In this paper, we have introduced second and foumthtiplicative atom bond

connectivity indices of a graph. We have computedfourth multiplicative atom bond
connectivity index of line graphs of subdivisionaghs of 2D-lattice, nanotube and
nanotorus of TUC4C8|p,q].
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