OPTOELECTRONICS AND ADVANCED MATERIALS - RAPID COMMUNICATIONS Vol. 4, No. 2, February 2010, p. 256 - 260

Edge-Wiener indices of TuC,C(S)
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One of topological indices which introduced recently is edge versions of wiener index. Due to the fact that vertex version of
Wiener index is very important topological index, its edge versions are important, too. In this paper, the edge-Wiener indices

of TUC,C;(S) is computed.
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1. Introduction

The oldest topological index which introduced for
determining the boiling point of Paraffin is ordinary
(vertex) version of Wiener index which was introduced by
Harold Wiener in 1947 [1]. Every one can find so many
important researches about this version of Wiener index
and its applications in chemistry and graph theory in [2-7].
If G a connected graph with vertex set V (G) and edge

set E(G), the vertex ~Wiener index was introduces as
follow:

Sd(x,y) @

xylev ()

W (G) =W, (G) =

Iranmanesh et al. introduced edge versions of Wiener
index which based on distances between edges in 2008 [8].
The first edge-Wiener index was introduced as follow:

S d, (e, ) )

{e.fJcE(G)

WeO (G) =

d,(e, f)+1 f
where dy(e, f) = (& f)+1 exf,
0 e=f

The like-distance d, is
d,(e, f)= min{d(x,u),d(x,v),d(y,u),d(y,v)}such that
e=xyand f =uv.

The second edge-Wiener index was introduced as
follow:

WeA (G) =

Sd,(e ) )
JE(

{e,f}cE(G)

d, (e, f f
where d4(e,f)={ 26 f) exf,
0 e=f

The like-distance d, is:

"d, (e, f)=max{d(x,u),d(x,v),d(y,u),d(y,v)} such that
e=xyand f =uv.
Because of the fact that d,and d, are not satisfying

the distance conditions, we say d;and d, are like-

distance. Iranmanesh at al. have been found the explicit
relations between vertex and edge versions of Wiener
index [9] that we use these relations for computation of

edge-Wiener indices of TUC,C,(S). We recall these

relations in below:
The relation between vertex version and first edge
version of Wiener index was introduced as follow:

Definition 1-1. [9] Let e=uv, f =Xy be the

edges of connected graph G . Then, we define:

e 1) - 9020+ 000) 100 + 604 and
" [d'ef)] . lefleC where
d (e'f)z{d'(e,f)+l fefleC
c {£.fIcE@G)| ife=uvand f =xy ; and
Cld@,x)=d@,y)=d@,x)=d,x)
_d(e f) e=f,

In reference [9] has been shown d, =d,, then

W, (G)= D dy(e f)
fe.f]=E(G)

Definition 1-2. [9] Due to the distance d3, we define
some sets as follow:
A={e f}cE@G) di(e f)=d'E f))

Az={{e,f}gE(G>‘ ds(e,f)=d'(e,f)+§}
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Ay :{{e' fic E(G)‘ dy(e. f)=d'(e, f)+%}

A, :{{e, flc E(G)‘ dy(e, f)=d'(e, f)+%}'

Theorem 1-3. [9] The explicit relation between vertex
and first edge-Wiener index for nanotubes which have
been consisted of vertices with degree 3 and 2 is:

W@ =W, G+ ¥ T dixy)-

X/ (G) y&/ (G)
deg(x)=2

1

>

=S

> X dwy)-

XV G) ye&/ (G)
deg(x )=2deg(y )=2

2

eijen 4

Corollary 1-4. Due to the fact that there are not the
odd cycles in TUC,C,(S) nanotube, A, is empty. Then,

we have for TUC,C, (S) nanotube:

9 3
Wy, G)=-W, G)+_ d(x,y)-
’ 4 8,4) y4®) )
deg(x)=2
m 1
dx,y)-— =
> dx.y) 2t 2

X/ (G) y&/ (G)

£ leA,
den(x )22 degly )22 fef)eha

In addition, the relation between vertex version and
second edge version of Wiener index was introduced as
follow, too:

Definition 1-5. [9] If e, f € E(G) , we define:

[d'ef)] . fefleA and
¢ (e'f):{d'(e,f)ﬂ e fleA
an-[50 ot

The mathematical quantity d''' is not distance
because it does not satisfy in distance conditions. Then, we

say d'" is like-distance.
Xoo X1 Xn2
Yo7 Y00 Yor Yoz
k=(+——
Yi7 ¥V W Viy
k:l'M . _,.11 Vi
10 X X2

X3

i3
X

Due to the fact that d, = d,, then

W (G)= X ds(ef)’

fe.tl<E(G)
Theorem 1-6. [9] The explicit relation between vertex
and first edge-Wiener number for TUC,C,(S)

nanotubes which consists of vertices with degree 3 and 2
is:

W @)= W@+ 3 X dexy)-

AR ®)
m 1

>3 dxy)—+ > Z+[A

x&/ G) y&/ G) 4 {e,f}eAjz

deg(x )=2 deg(y )=2

Corollary 1-7. [9] The explicit relation between edge
versions of Wiener index is:

W,,(G) =W,,(G) +|A|-[C| ©)

2. Results

In this section, we obtain the first edge-Wiener index
of TUC,C,(S) nanotube.

Abbas Heydari and Bijan Taeri in [10] obtained a
formula  for  vertex-Wiener  index W, (G)
and Z Zd(x V) We mention only the quantity of them

XeV(G) yeV(G)
deg(x)=2

in this paper and omit details.

The Wiener index of many nanotubes has been
computed. For example see [2-25].

In TUC,C,(S) nanotube, p is the number of square in

a row and g is the number of rows which is shown in
Fig. 1.

Xoe Xo7

Yo

Xpd  Xps

yYoi Y4 Yos

Vid Yi6

Y14 L6 X1

Fig. 1. A TUC4CB8(S) Lattice with p =4 and q = 6.
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In [10], some notations are defined as follows. For all
0<r<qand 0<t<2p,leta, €{X,,Y,} and let
d, (k) denotes the sum of distances between a,, and
vertices on k-th row of the graph. By symmetry of the
graph forall 0 <t < 2p, dXn (k) are equal. So we may
compute this summation for X, in the Oth row of the
graph, which is denoted by d  (K) .

Lemma 2-1. [10] Let
0. () :{4p2 +4kp + 2(k? + k)

2p? +8kp+2p
Therefore, according to the Lemma (2-1), we can

obtain the 3 Sdxy)-

XeV (G) yeV(G)
deg(x)=2

Lemma 2-2.

2 2 dxy)=

xe&/ (G) ye& (G)
deg(x)=2

0<k<q, then
L k<p,
, k>p

8
{3 pq(6p*+3pq—3p+a°-1) , q<p
8p“a(p+29-1) L q>p
Proof. Due to the Lemma (2-1), d Yop (k) denotes the

sum of distances between X, and vertices on k-th row of
the graph. There are 4p vertices such as X, in the first
row. Therefore:

Y dix.y)=4pSd, k)=
) k=0

xe&v/ (G) y&v/ (G
deg(x )=2

8
3 pa(6p*+3pq-3p+q*-1) ,q<p

8p%q(p+20-1) . q>p
The vertex-Wiener index of TUC,C,(S) is

computed in [10]. We state only the main result as a
theorem in follow.
Theorem 2-3. [10] The Wiener index of

TUC,C,(S) =G is given by the following equation:

W, (G)=

%(Zq3+8pq(3p+q)—2q—8p) q<p

%(—ZpK+8qp2+(12q2+2)p+16q3—12q)+ q>p

Lemma 2-4. Let TUC,C,(S) =G . Then,
If pis even:

2 2 dxy)=

XV (G) ye&v (G)
deg(x )=2 deg(y )=2

2p-29+1
%} a<p

q?+2q+2pq +4p2—p—2—2[

4pq+3p*-2p-1 q>p

If p is odd:

> > dkxy)=
X4 (@) y&/ )
deg(x )=2 deg(y )=2

2
q°+q+2pgq+2p°-3p +8[%}+8[%} _Z[Zp—quJrl} q<p
2
4pg+p*-2p +8[%}+8[%} q4>p

Proof. There exist two group of vertices which have
degree 2. One group is vertices in the first row and another
is the vertices in the last row.

Due to the fact that the situation of all vertices with
degree 2 is same, we suppose the fix vertex x is in first
row. Then, we have for the first group:

Y, dixy)=
yev (T (p.a))
y is in first row
deg(y )=2

p-2

T .
D" (16k +16) |- (4p+1) ,p iseven
k=0

-2

o

ﬁ
M|
Sl

(16k +16) ,p is odd
k=0
And we have for the second group:
a) piseven:
d(x,y)=
yev (T (p.a)
y is in last row
deg(y )=2
3q-1 i 2p+q-1 . 2 _2 _3
ACIDS (.),2([%}1)4 q<p
i=2q i=3q-1
2q+p-1 .
D, (@)-p q>p

i=2q

b) p is odd:

> dy)=
y&/ (T (pa)
y is in last row
deg(y)=2

3q-1 2p+q-1 _ _
PACIEDS (i)—Z[w}—Zp—Zq—fi q<p

i=2q i=3q-1 4

29+p-1

2. (2i)-p ,q>p

i=2q

Therefore, we can get results with the above
summations.

Observation 2-5. The number of elements of A, is

equal to: 4p[g]+(q_1)[229)
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Due to the fact that the number of edges in
TUC,C,(S)is 6pg—2p, we state the first edge-
Wiener index of TUC,C, (S).

Theorem 2-6. The first version of edge-Wiener index
of TUC,C4(S) =G isequal to:

1. Ifpiseven:

W, (T (p.0)) =
qu ‘+18p%y? +6p2q3—&—89q+6p q+3p*q°—6pq +pg’ -
2p-2q+1 a=p
q?-2q -5p? +2p+2+2[%}
15 5 D 3 2 3 242 _ An?
p +6p’g+——+12p%g° -11p%q +3p°q +6p’q® —7pq —4p* +
q>p
3p+pgi+1
2. Ifpisodd:
eO(F(p Q)=
qu ‘+18p%q* +6p2qafH 8p°q +6p°q +3p°q”—6pq +pa’ -
, . q<p
qi,q,spwz[ﬂ}{ﬂ}g[ﬂ}
4 2 2
p +6p%g+—— p +12p?q*® -11p%q +3p°q +6p%q® —7pg —2p2 +
] o q>p
3 2_glBi_g P
P M M

Proof. According to Lemmas (2-2 and 2-4), Theorem
(2-3) and observation (2-5), we can conclude these results
easily.

3. Discussion

In this section, by relations (5 and 6) and previous
part, we compute the second edge-Wiener index of

TUC,C4(S) -
Theorem 3-5. The second version of edge-Wiener
index of TUC,C,(S) =G which p is the number of

squares in a row and q is the number of rowa is equal to:
1. If pis even, then

eo(r(p )=

—pq *+18p%g’ +6p qa—ﬂ—np q+6p%g +21p°q> ~6pq + pa° -
qs<p

2pgq®-q®-2q-p° +2p+2+2[%}
E 5 P 3 2 3 242 _
p°+6piq+>—+12p%q° -25p?q +3p°q +24p*q* - 7pq +
q>p
3p-pg®+1

2. If pisodd, then

W, (T (p.a)) =
qu “+18p°g*+6p7g° - pg -22p%q +6p°q+21p°q*>—6pg +pq’ -
q<p
2p-2q+1] [p] [pT
2pg’—q2—q+p’+2| AT gl Bl g B
pa-d q“”[ 2 ] M M
—p +6p q+—— p +12pq —25pq+3p q+24pq —7pq+2p +
o 0T q>p
3p-pg’-8| = -8/ £
Popa u H

Proof. The number of edges of TUC,C,(S)

nanotube with p squares in a row and g rows is
6pgq—2p . In molecular graph of this nanotube we have:

E(G)=A UA,, and

A= 4p[ ]+(q 1)[22'0)-

Therefore, according to reference [10] and
|A|=18p°q® —14p*q+4p® —2pg’, the W,, (G)
computed easily by relation (6).

4, Conclusions

In this paper, at first we obtained the fisr edge-Wiener
index of TUC,C,(S) and then obtained the second edge-

Wiener index of TUC,C,(S)-
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