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ECCENTRIC CONNECTIVITY INDEX OF V-PHENYLENIC NANOTUBES
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If G = (V, E) is a connected graph then the eccentric connectivity index of G is defined as
Filr) = E::irl.'l:l_,'__'. degirieir]. In this paper we obtain explicit formulas for eccentric

connectivity index of phenylenic nanotubes.
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1. Introduction

Chemical compounds can be modeled by molecular graphs where the points represent
atoms and the edges represents covalent bonds. This model has become an important tool in the
prediction of physico-chemical, pharmacological and toxicological properties of a compound
directly. The study of eccentric connectivity index gained more importance as the topological
models involving this index show a high degree of predictability of pharmaceutical properties.

PI index of V-Phenylenic nanotube is computed by Amir Bahrani [1] in 2008. We
compute eccentric connectivity index of nanotubes in this paper.

2. Main results

In this section, the eccentric connectivity index of the molecular graph of the V-
Phenylenic nanotube VPHX [p, q] is computed, For simplicity, we denote this nanotube by V =V
[p, q]. To compute eccentric connectivity index, we need &%) which is maximum of

1w, ) fuel{G )} The edges in the longest path from x;; in V[4,6] and V[3,7] are shown below
with dark edges.
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Graph of V[p,q] with p=3, q=7

Theorem 2.1. If G is a phenylenic nanotube (see above figures) then

4G) =
¢ 36,
24g= + 1ig.
24g7 + Bg,
B4piq +9pgt — 17pg —g* +1g,
24peq + Ypgt — dopg — ¢° + 34,
4 Bdplg+ Opgl — 1Tpg — g — g,
S4pq + 9pq® — 26pg — ¢°,
9q® +63p’q - 9pq° - 1Tpq — ¢° + 2g,
9g* + 63p°q — 9pg® — 26pg - ¢°,
27pcg | 27pg* 13pg 3g° | 2q,
L 27pcg+ 27pgt — 22pg — 3g° + 3g,

whenp=landg= 1;
whenp =1 and g is even:
whenp = 1land g isodd;

when ¢ = B 2 and g are sven:

when g & @, piFeven and ¢ 15 odd;

when g & . wisodd and g iz evemn
whenng = p, pand g are odd;
whenp+ 1= g = 2p —1 and g is even:
whenp+l=s g =< ip—1and gisodd:
when dp & g and § i7 even;

when 2p 4 g and g i odd.
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Proof. From the lemmas given below the proof is clear.

36, whenp=landg =1;
Lemma. 2.2. &G) =+ 24g* + 164, when = 1and g s even:
1 i4g° +bg, whenw = 1and g is odd.

Proof. In this case the graph has only 4 rows. The degree of every vertex in first and 4" rows is 2
where as the degree of every vertex in 2" and 3" rows is 3. We have §{G) = Bygrie degle)e{v)

Case(1). p=landg=1
Then §(G) = 2[(2)(3)+(2)(3)(2)] = 36.

Case (2). p=1landgiseven

e

. . . . Bg=2
In this case the eccentricity of every vertex in every row is —— .

Then & (G) =2|(2){g) (=] + (3)(2q)

dg+3

"

1] =227+ 164.

Case (3). ¥ = 1and qtsodd

. . . . EgEl
In this case the eccentricity of every vertex in every row is —— .

272 = 246 + &g

Then &(G) = 2[(2)(g) (227 ] + (3)(2q) {25

Lemma2.3.&(G) = S4pte + Spgt— Lipg — ¢° + 2g wheng = p, pand g dothare evel,

Proof. In this case the graph has 41 rows and the eccentricity of a vertex in i™ row is same as the
eccentricity of a vertex in (4p+1-i)™ row where § = 1,2, ., 25.

Here all the vertices in first and last rows are of degree 2 and the remaining vertices are of degree
3.
Let x, be a vertex in i row.

.. . o St ) . .
The eccentricity of x; is Flx = E—p - Elfwhere t=12, .28

Hence §(G) = Ty g o, deg (5} eloey)

—2[(2)g) (E2 - 1)+ (3)(2g) (Z2 - 2] + (3)(29) (EZ2 - 3] +
(3g) [’“‘"“:““ - 4} +(34g) [“ i 5_‘] +33(2¢) [’“‘"-“:““ - erT +
(320} {222 - 7} + (3)(q) (B - ] + -+ (3)g) (B2 - 2]

= S4pig+ 9pg® —17pg — g* +1g
Lemma 2.4. & (G) = S4p g + Ypg” — 26pg — ¢~ + 3gwhen ¢ & p, p iveven and g is odd.

Proof. In this case the graph has 4z rows and the eccentricity of a vertex in i™ row is same as the
eccentricity of a vertex in (4p+1-i)™ row where § = 1,2, ., 25.

Here all the vertices in first and last rows are of degree 2 and the remaining vertices are of degree
3.
Let x; be a vertex in i row.
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Y t=17 -
.llwhere t=12, .., 2p.

.. . o il Y
The eccentricity of x; is &{x;) = [: —

Hence &(G) = Ty gp g, deg () ahy)

:2[ 2)g) Em:q-1_ 1] +(3)(2g) (2= - T+ (3)(2q) Ew 23]+
3(g) (FE - 4] + (3)(g) (B2 1-51+ (3) (2q) (22— 6] +

(3)2q) E&'l“f-i — 7]+ (3)g) I:&-'l il g T+ -+ (3xg) E&}Hp_l - 21&]1

= Bdp*q + 9pq® — 26pg — g° + 3¢

Lemma 2.5. & (G) = S4pq + 9pg? — 17pg — ¢* —g when g = p, p i5 odd and g {5 even.,

Proof. In this case the graph has 41 rows and the eccentricity of a vertex in i" row is same as the
eccentricity of a vertex in (4p-l-1—i)th row where { = 1,2, ..,2%2.
Here all the vertices in first and last rows are of degree 2 and the remaining vertices are of degree

3.
Let x; be a vertex in i row.

The eccentr1c1ty of x,is efx;) = EM— ¢ Irwhere i=142, .29
Hence &(G) = o908 (v ) #lx)
:2[::2:"" =5 G‘l [+ 3;.3&}[——7'[4. L3 ’&}[': -
(3)6q) [&’ ':"—=1.~T + (3 &}[S"‘ -5 T+ ri}rlu:::,t[ "':"—t‘:F\T+
(332 }[:Su“c F\T-‘r-%::i}f:':?:‘ E&J——S'I-b -+ {3){2¢) [:&'1 p—'.?;n‘rﬂ

= S4pig +9pg* - 1Tpg — g7 - .
Lemma 2.6. & (G) = B4pe + Spg — 25pg — g° when ¢ % p, p and g beth are edd.

Proof. In this case the graph has 4z rows and the eccentricity of a vertex in i™ row is same as the
eccentricity of a vertex in (4p+1-i)™ row where § = 1,2, nu 25.
Here all the vertices in first and last rows are of degree 2 and the remaining vertices are of degree

3.

Let x; be a vertex in i row.
By

The eccentricity of ¥ is &4x; )} = [ —

- Ej where { = 1,2, ..21.

Now &(G) = sy, deg (x:) £lx)

:2["'2}" }[&_,,-,;_ T +{3){2g [&}: t_ T+ 3)2g) [“&}_"?_1—3;[+
(3)g) (F22 - 4] + (3@ (-5 ) + (D2 (-6 )+
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(02g) (Z222 - 7) + () (B2 - )+ o+ (3)2g) (B2 - 2p]
= Bdpiq + Fpg® — 26pg — g°.
Lemma 2.7. ¢ (G) —
9% + 63p g — g —1Tpg —g= + 2gwhenp+ 1= g = 2p — 1 and
g {5 even,

Proof. In this case the graph has 4 rows and the eccentricity of a vertex in i™ row is same
as the eccentricity of a vertex in (4p+1-i)™ row where { = 1,2, .., 25.

Here all the vertices in first and last rows are of degree 2 and the remaining vertices are of
degree 3.
Let x; be a vertex in i" row.

&
The eccentricity of ¥, is &f s ,L- [T -1 Twhere i=12 ...0dp—2g
Let x; be a vertex in fdg — 2g + 2t = 13" or {4 — 2g + 20" row.

5”"“— (dgp — 2¢ + ) | where ¢ = 1,2, v (g — ).

i3
F

The eccentricity of x; is &¥ )= I:

Hence §(G) = E. v €S (e o)

= 2[(2){g) (B2 - 1] + (3)(2q) (=22 — 2] + (3}(2g) (Z=2 - 3] +
@ (757 4] + ) (357 5]+ e (2 o)+
@029 (527 + () (557 - 6]+ -+ (30 (T2 - w20+
2[ 3N 3&;[—'— Li]:-‘p—— 2+ 1) '] + (30 3&;(%- (g - 2g + 2}\1 .
(3x{g) [:
= 9¢® +63p°g - 9??':?- - l?f.v-:a: - g% +2q
Lemma 2.8. g (G) _

9g% + 63pcg — Ypgd — 26pg — g whenp+ 1= g = 2p —1 and gisodd .

Proof. In this case the graph has 4p rows and the eccentricity of a vertex in i row is same
as the eccentricity of a vertex in (4p—|—1—i)th row where { = 1,2, .., 25.

Here all the vertices in first and last rows are of degree 2 and the remaining vertices are of
degree 3.
Let x; be a vertex in i™ row.

The eccentricity of x; is g%} = E&‘hf' - 'IWhere i= l,.., e L — 2.

Let x; be a vertex in {4 — 2¢ -+ Zi — L)™ or {4 — 2¢ + 2™ row.
5.’-""'-"."

The eccentricity of x; is sx.) = [ —{dp —2g + )T where i = 1.2, ... (g — ¥l

Hence §(G) = Ty, 0lEg () € 1)

:2[‘.2'2}*:&} (22— 1)+ (8)(2q) (F2= - 2] + (8)(29) (2= - 3) +
(ENg) (FER e+ (3)(g) (BR8] (3) (290 (- .s} +

(32g) (-7 )+ (D (- ) et
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(31(2g) (B2 - (4p — 290 )|+ 2[(3)(3q) (2 - (4w — 20 + 1)) +
(3)(3) (2 - (4p — 2¢ + 2) ) + -+ (8)(3g) (2 - (59— 4]

[ =]

=9g% +63p°g — Fpg® — 26pg — ¢°.
Lemma2.9.&(G)=27p=g + 27pg* — 13pg — 3g*+ 2g when 2p = g and g 15 even.

Proof. In this case the graph has 4p rows and the eccentricity of a vertex in i™ row is same
as the eccentricity of a vertex in (4p+1-i)™ row where ¢ = 1,2, ..., 2.

Here all the vertices in first and last rows are of degree 2 and the remaining vertices are of
degree 3.

Let x; be a vertex in 2f = 1J™ or (2{1™ row.
apa g

The eccentricity of x, is &) = l: = i]where f =1,2, un, .

Now &(G) = Zisqpiq, 468 (xe) lx,)

@S Spsag Spag

—2[‘U”&‘E - lT+ 3}"&}{ lT+ {3)1(3q) E
{3)03q) [:“1 EL?—3T+ {3)1(3g) [:“1 EL?—='1.~'[+ F3 3&)[

.-J\:[_i__
—5)+
(3{3q) Eﬂ— tr'l+ {3)isq) II” W—F} + ek (3B ) L'”';—Er'—w:jl

SpFag

=2Tp*q +27pq" — 13pg — 3¢° + 2g.

Lemma 2.10. & (G) = 27p* g + 27pg* — 22pg — 3¢° + 3g when 2p = g and g {5 odd,

Proof. In this case the graph has 4p rows and the eccentricity of a vertex in i™ row is same
as the eccentricity of a vertex in (4p+1-1)" row where i = 1,2, .., 28

Here all the vertices in first and last rows are of degree 2 and the remaining vertices are of

degree 3.
Let x; be a vertex in £2i = 11" or £2{1™ row.
spsdg=-1
The eccentricity of x; is EE,JL':,-‘ - E%— i ] where { = LZ, .., .

Hence §(G) = I . cleg (1) elxy)

= o[ 2)q) (2~ 1 ) 4 (3)2q) (EEE— 1) 4 (3)(3g) (- 2)
(33(3g) (22— 3 )+ (3)(3¢) (== em- (3)3g) [“‘ = 5“J+

(3103 [:—"‘1 ?,;. T+ {3){3q ,l[:—“l dg-1 ?T-f- -+ (3030 [—“1 2g-t ',tz}Tl
= 2Tpq + 2Tpg® — 21pg — 3¢° + 3g.
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