International Journal of Chemistry and Materials Research
2014 Vol. 2, No. 8, pp. 81-87

ISSN(e): 2311-763X

ISSN(p): 2312-0991

© 2014 Conscientia Beam. All Rights Reserved

RANDIC INDEX AND EDGE ECCENTRIC CONNECTIVITY INDEX OF
CERTAIN SPECIAL MOLECULAR GRAPHS

Yun Gao' --- Li Liang? --- Wei Gao®
'Department of Editorial, Yunnan Normal University, China

»*School of Information Science and Technology, Yunnan Normal University, China

ABSTRACT

In this paper, we determine the Randic index and edge eccentric connectivity index of fan molecular graph,
wheel molecular graph, gear fan molecular graph, gear wheel molecular graph, and their r-corona
molecular graphs.
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1. INTRODUCTION

Wiener index,edge Wiener index, Hyper-wiener index, Randic indexand edge eccentric connectivity
indexare introduced to reflect certain structural features of organic molecules. Several papers contributed to
determine the Wiener index or Hyper-wiener index of special molecular graphs (See Yan, et al. [17], Gao and
Shi [27 and Yan, et al. [87] for more detail). Let P, and C. be path and cycle with n vertices. The molecular
graph F.={v} Vv Pis called a fan molecular graph and the molecular graph #,={v} Vv Cis called a wheel
molecular graph. Molecular graph I(G) is called - crown molecular graph of G which splicing r hang edges
for every vertex in G. By adding one vertex in every two adjacent vertices of the fan path P.of fan molecular

graph F, the resulting molecular graph is a subdivision molecular graph called gear fan molecular graph,
denote as |fn . By adding one vertex in every two adjacent vertices of the wheel cycle C.of wheel molecular
graph /7, The resulting molecular graph is a subdivision molecular graph, called gear wheel molecular

graph, denoted as Wn .

-1/2
In 1975, Randic [47] introduced the Randic index as the sum of d (U)d (V) v over all edges uv of a

molecular graph G=(V, E), i.e.

R@G)= >, (d(u)dv)™

uveE(G)

Whered (u) denotes the degree of u€ 7{G). Later in 1998, Bollobas and Erdos [57 generalized this index by
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replacing —1/2 with any real number ¢ , which is called the general Randic index, i.e.

R,(G)= >, (dwdv)”.

uveE(G)

Li and Liu [67] determined the first three minimum general Randic indices among trees, and the
corresponding extremal trees are characterized. Liu, et al. [77] gave a best-possible lower bound on the
Randic index of a triangle-free molecular graph G with given minimum degree 5(6) 2 2. Yang and Lu [87]
presented the relationship between Randic indices and the diameter of molecular graph. Liu, et al. [9]
presented a upper bound on the Randic index for all chemical molecular graphs with # vertices, m2 n edges
and k> 0 pendant vertices, and determined corresponding extremal molecular graphs. Yero and Velazquez
[107] obtained the lower and upper bounds of Randic index for some corona product molecular graphs. Yu
and Feng [117 considered the relationship between Randic index and the eigenvalues of molecular graphs.
Liu, et al. [127] determined a sharp lower bound on the Randic index of unicyclic molecular graphs in terms

of the order and given size of matching.

Let f= uv be an edge in E(G). Then the degree of the edge fis defined to be degG (U) + degG (V) —2. For

two edges fi= mvy, fs=usve in E(G), the distance between f; and f;, denoted by dG ( fl’ fz) , is defined to be

dg (f,, f,)=min{dg (u;,u,),ds (U;,V,), dg (3, U,), dg (1, V,)}-
The eccentricity of an edge f, denoted by eCG ( f ) , 1s defined as
ec; (f)=max{d;(f,e)|ecE(G)}.

The edge eccentric connectivity index of G, denoted by fec (G) , 1s defined as

5:(6): Z dege(f)ece(f)~

feE(G)
Xu and Guo [137] obtained various upper and lower bounds for this index of connected molecular
graphs in terms of order, size, girth and the first Zagreb index of G, respectively. Other results on edge

eccentric connectivity index can refer to Odabag [147].

In this paper, we present the Randic indexof Ir (Fn) , r (\Nn) , |r (ﬁn) and |r (an) . Also, the edge

eccentric connectivity index of | r (Fn) s Ir (\Nn) s |Ir (lfn) and | r (\/\7n) are derived.
2. RANDIC INDEX
r 2 N n-2
- o+
Jn+r JO+n@2+r)  {J(n+1)@E+r)
2 n-3 2r (n=2)r
+ + + .
JR+E@+r)  JB+nNE+r) N2+r  J3+r

Theorem-1. R( | r (Fn )) =
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r

Proof. Let P.=v,%,...v. and the r hanging vertices of vbe Vi1 R Vi2 ooy Vs

i (1 << n). Let vbe a vertex in

F.beside P, and the r hanging vertices of v be V1 R V2 e v By the definition of Randic index, we have
r n n-1
RUIL(F)) = DAmdE)™ + dmdE)™ + D (dv)dv,)) ™
i=1 i=1 i=1
D> (dv)d v )™
i=L j=1
r 2 n-2 2 n-3

“dn+r +(\/(n+ NZrn NG r)) : (\/(2+ NGrn  JGINET r))

2r (n=2)r
+( + 0O
J24r  f3+r
2 n-2 2 n-3
Corollary 1.R(F )=, |-+ — + —=+——
ry (n) \Fn ﬁ+\/€ 3
r n n nr

Theorem 2. R( | r (\Nn )) =

Jn+r +\/’(n+r)(3+ r +\/(3+r)(3+ r T Br

Proof. Let C.=v,7,...vand Vil s Vi2 ey Vir be the r hanging vertices of v(1 <i< n). Let v be a vertex in

W, beside C,, and Vl, V2, e V' be the r hanging vertices of v. By the definition of Randic index, we have

n

RULW,)) = Y@MA@)™ + YAmde)™ « Y dmdm)™

> @)d)
L n . n L D
Anir Jnen@an)  J@HnE+r) NB+r
CorollaryQ.R(\Nn): g+g
= T . 2 n-2 +(n+1)r (n—2)r+
Theoremg'R(lr(F”))_\/nH \/(n+r)(2+r)+\/(n+r)(3+r) N2+r 3+t
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2 N 2n-4
J@+0@2+r) J@+r)@+r)

Proof.Let P.=v,v,...viand V. be the adding vertex between wand wy,. Let Vil s Vi2 e Vir be the r

i+l

2
L+l

hanging vertices of v(1<7< 7). Let Vili+1, V. Viri+1 be the r hanging vertices of V;;,, (1<i<n-1).

Let vbe a vertex in F.beside P,, and the r hanging vertices of v be V1 , V2 Y s v’ .By virtue ofthe definition

of Randic index, we get

r

ROLEY = SEWMIEN ™ « SEMIE) ™ « XY @udE) ™ -

pCIOLII RS M CIUTRIT R 39 M IR I Rk

o, ( 2 N n-2 )y 2r N (n=2)r

N JO+n@2+r)  J(n+r)@+r) N2+r  3+r
1 n-2 1 n-2 (n=Dr

(\/(2+ N2 J@+ r)(2+r))+(\/(2+ nDZen JGn@2+ r))+ J2+r

2(n-2)

~ 2 n-2
Corollarys.R(Fn): E+ﬁ+l+ \/6

n nr 2n nr

"
Jn+r +\/(n+r)(3+r) N +\/(3+r)(2+r) N

Theorem 4. R(| r (\/\7n )) =

Proof.Let C.=v,1,...vand v be a vertex in W.beside C, V. .

iiz1 be the adding vertex between vand v.,. Let

Vl, V2 ey V' be the r hanging vertices of » and Vil, Vi2 ey Vir be the » hanging vertices of v(1 << n).

1 2

Let V =V, ,and Vi Viigaro Viri+l be the r hanging vertices of V. 1<:< n). In view of the

n,n+1 i,i+l (

definition of Randic index, we deduce

RUGE) = YEOAE) "+ Y EMIE) "+ XY [@)de)

PICICALICI RS SCIUHRLIOI Rl 3p G
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r n nr n n nr

“dher JoenGen | Ber  JBineen Jeineen  J2er

- n 2n
Corollary 4. R(\N ) =, |—+—F.
n 3 %

3. EDGE ECCENTRIC CONNECTIVITY INDEX
Theorem 5.5:('., (Fn)) = n2 + n(2r2 +11r +9) + I’z -9r-14.

Proof. By the definition of edge eccentric connectivity index, we have

§EC (I r (Fn )) = idegG (Wi )ece (VVI) + idege (Wi )eCG (W|) + ZdegG (Vivi+1)ecG (vivi+1)

+ Zn: Zr:dege (v,v))ece (vv))

=r(n+r-1 + 2(n+2r)+(n—2)(n+2r+1) + (2x22r+3)+(n—3)x2(2r +4)) +
r(2x2(r+1)+(n—-2)x2(r+2))

=n*+n(2r> +11r +9)+r*—9r-14.
Corollary 5. fec (Fn) = n2 +9n-14.

Theorem 6.5 (I, (W,)) =n* +Nn(2r’ +11r +9) +r* —r ,

Proof. By the definition of edge eccentric connectivity index, we have

EOM) = Ydega(wlees W) v Ydego(Wees(w)

Zdege (Vivi+1)eCG (Vivi+1) + ZZ dege (ViVij )eCG (Vivij)
i=1

i=L j=1

=r(n+r-=2)+n(n+2r+1)+2n(2r +4) + 2nr(r + 2)

=N’ +n2r* +11r +9)+r° —r.
Corollary 6. fec (VVn) = nz +9n.

Theorem 7.5 (1, (F,)) = 2n* +Nn(7r? + 28r +20) — 2r* —24r —28.

Proof.By virtue ofthe definition of edge eccentric connectivity index, we get
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ideQG (Wi )eCG (WI) + i degG (Wi )ECG (W|)

i=1 i=1

L (R))

n r n-1
2.2 degs (v )ecs (vw) + > dege (v, .. )ecs (V1)
i1

i=1 j=1
.

n-1 n-1 . .
Zdege (VijaaVii)8Cs (Vi jqVing) + Z Zdege ViV )ecs (Vi,i+1vij )
i1

. - i+l i+l
i=1 j=1

= 2r(n+r-1) + 2x2(n+2r)+(N—2)x2(n+2r +1))
r(2x3(r+1)+(n—-2)x3(r+2)) + B2r+2)+(n—2)x3(2r +3))
B(2r+2)+(n—2)x3(2r +3)) + (n=1)4r(r +1)

=2n° +n(7r® +28r +20) —2r> —24r —28.
Corollary 7. fec(ﬁn) =n?+13n-18.

Theorem 8.5 (1, (W, )) = 2n? + n(7r2 -+ 28r + 20) + 2r% — 2r .

Proof. In view of the definition of edge eccentric connectivity index, we deduce

EO0,00) = YdegoWheco W) -+ > dege (W, )ecs (W)

i=1 i=1

2.2 degs (v )ecs (vw) + > dege (V.. )ecs (V;;,,)
i1

i=1 j=1

n r
Z degg (Vi,i+lvi 1)€Cq (Vi,i+lvi 27 Z Z degG (Viv”lvujm )eCG (Vi’i+lvlj,i+1)
i1

i=1 j=1

=2r(n+r—=1)+2n(n+2r+1)+3nr(r +2) +3n(2r +3) + 3n(2r + 3) + 4nr(r +1)
=2n% +n(7r? +28r +20) +2r? —2r.

Corollary 8. fec (Wn) = n2 +13n.

4. CONCLUSION AND DISCUSSION

In this paper, we determine the Randic index and edge eccentric connectivity index of fan molecular

graph, wheel molecular graph, gear fan molecular graph, gear wheel molecular graph, and their rcorona

molecular graphs. The Hosoya index Z(G) of molecular graph G is defined as the number of subsets of the

edge set E(G) in which no two edges are adjacent in G, i.e, ZG) is the total number of matchings of G.

Hence, the Hosoya index of a molecular graph, wheel molecular graph, gear fan molecular graph, gear wheel

molecular graph, and their 7-corona molecular graphs should considered as our further work.
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