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1. INTRODUCTION

Wiener index,edge Wiener index, Hyper-wiener index, Geometric-arithmetic index and Zagreb indices are introduced to
reflect certain structural features of organic molecules. Several papers contributed to determine the distance-based index of
special molecular graphs (See Yan et al., [1] and [2], Gao and Shi [3] for more detail). LetP, and C,be path and cycle with
nvertices. The molecular graph F,={v} vV Piis called a fan molecular graph and the molecular graph W,={v} v Ciis called a
wheel molecular graph. Molecular graph /{G) is called r- crown molecular graph of G which splicing rhang 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 W, The resulting molecular graph is a

subdivision molecular graph, called gear wheel molecular graph, denoted as W .

n

By considering the degrees of vertices in G, Vukicevic and Furtula [4]developed the Geometric-arithmetic index, shortly
GA index, which is defined by

2./d(u)dv)
GA(G) = —_
( ) uve;(G) d(u)+d(V)

whered(u) and d(v) are the degrees of uand v, respectively.
The (first and second) Zagreb indices have been introduced by Gutman and Trinajstic[5] as the form

M,(G)= D (@),

veV (G)
and
M,(G)= > dwd(v).
ueE(G)

On the other hand, for a moleculargraph G, the modified second Zagreb index M:(G) is defined as

* 1
M@ 2. Tadw

uveE(G)

Several papers contributed on determining the Zagreb indices of special molecular graphs can refer to [6-10].

In this paper, we present the Geometric-arithmetic index of I (F), I (W), Ir(ﬁn) and I, (Wn) Also, the Zagreb

indices of [ (F,),1 (W), Ir(ﬁn) and [, (“7,1) are derived.

2. GEOMETRIC-ARITHMETICINDEX

Theorem 1. GA(I (F.)) = 2rln+r . 4«/(n+ r)(2+r) N 2(n—2),\f(n+ r)3+r)

n+r+1 n+2r+2 n+2r+3

. 4,,f(2+r)(3+r) N (n—3),\f(3+r)(3+r) . ard2+r N 2n-2)rd3+r

2r+5 r+3 r+3 r+4

v (1£i<n). Let v be a vertex in F,beside Py, and

i i

Proof. Let P,=viv2...v, and the rhanging vertices of vbe vl.1 , v
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the r hanging vertices of v be v , vz, ..., V" . By the definition of Geometric-arithmetic index, we have

GA(L (F.)) ZZ«/d(V)d(v) 22 dw)d(®v,) +”Z£‘2 dw)d®v,,,) zzz‘/d(v)d(v

o dW)+d(v) T dv)+dyv,) T de)+dv,) FTT dv)+d0])

2r n+r 44/(n+r)(2+r 2(n 2)4/(n+r)(3+r

n+r+1 n+2r+2 n+2r+3
4«}(2+r)(3+r (n 3)«[(3+r)(3+r) (4rxi2+r 2(n— 2)r«/3+r)
2r+5 r+3 r+3 r+4
Corollary1.GA(F”)=4E+2(n_2)ﬁ+4£+n—3.
n+2 n+3 5

Theorem 2. GA(. (W, )) = 22N2H T 2nJ(n+r)B+r) nJG+nG+r) 2nrf34r
n

+r+1 n+2r+3 r+3 r+4
Proof. Let C,=v1V»...v,and vl.1 [ vl.2 ..... v be the r hanging vertices of v{(1<i< n). Let v be a vertex in W, beside C,, and
v , vz, ..., V" be the rhanging vertices of v. By the definition of Geometric-arithmetic index, we have

GAUL, (W)=Y 2\dd () | $ 2Jd(v)d(v,) Z 2Jd(v)d(v,,) LS 2 2Jd(v)d(v))

S dv)+d(v') G dw+dy,) T de)+dv,) TS de)+do))

2rntr | 2nyJ(n+r)3+7) . nJG3+r3+r) . 2nr3+r 4

n+r+l n+2r+3 r+3 r+4
2n~/3n
Corollary 2. GA(W) = +N
n+3
2r n+r 4«[(11 +r)2+r) 2(n 2)J(n +r)3+71r)
Theorem 3. GA(Z, (F )=
n+r+1 n+2r+2 n+2r+3
4r\2+r N 2n—2)r\3+r 2«{(2+ rQ2+r) . 4(n —2),\{(3 +1)2+71) 2mn—Drd2+r
+ + + .
r+3 r+4 r+2 2r+5 r+3
Proof.Let Pr=viVz...vaand v, be the adding vertex between viand vi.1. Let vl.1 , vi2 ..... vl.r be the rhanging vertices of vi(1
<i<n). Let V, il Vzm ..... Vi ;.1 be the rhanging vertices of v, ., (1<i<n-1). Let vbe a vertexin F,beside P,, and the
rhanging vertices of vbe v , v2, ..., V" By virtue of the definition of Geometric-arithmetic index, we get
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F c n1 2 4d(v.)d (v,
GAL (F)) - 2\fd(v)d(v Z:2,/41(\/)61(\/ z ZQfd(v)d(v z j(vl) ) )

pu d( )+Hd(V) T dW+dey)  TE de)+do) T de)+db,,)

19 yd("f,,-ﬂ)d("m) ot o 240d v, A )
> +2. 2 J

i=l1 d(V,',,'Jr]) + d(vi+1) i=l j=1 d(Vi‘lq.] ) + d(vij:m )

2r n+r 44/(n+r)(2+r 2(n 2)4/(n+r)(3+r

n+r+1 n+2r+2 n+2r+3
4rx/2+r 2(n 2)r«/3+r «f(2+ rQ2+r) 2(n 2)«/(3+ r(2+r)
r+3 r+4 r+2 2r+5
4/(2+ r)(2+r) 2(n 2)4/(3+ r)(2+r) 2(n 1)r,f2+ r
r+2 2r+5 r+3

42n ! 2n-2)\3n  4(n-2)\J6+10

n+2 n+3 5

L] Corollary3. GA(I:;) =

- N/ 2 4 3
Theorema, GA(L (7)) Zntr 2@ ENGEn) - nrf3ar, AnyG+r)@+r) 2nr2er
n

+r+1 n+2r+3 r+4 2r+5 r+3

Proof. Let C,=v4\2...vpand v be a vertex in W,beside C,, v [1 be the adding vertex betweenvand vi.. Let v1 , Vo,

i,i+1

V' be the rhanging vertices of vand v/, v’ ..., v, be the r hanging vertices of v{1<i<n). Let v, . =V, and V, i
vi2,i+1 vir,i+1 be the r hanging vertices of Vi (1<i<n). In view of the definition of Geometric-arithmetic index, we
deduce

- 2\/d wd(") %/d md(»,) 2\/61 (v)d ) 8 2«/61 v)d(v,,.,)
GA(LW,)) - N Je Lo VLIRS 3y + 2~ i+

= d( )+d() A dW)+d») 5 d)+de)) T dy)+d,,,)

2Jd(v,.)d(v,,) r 2d(v,,.)d(! )
= o=

S dv,)+d0,) S5 dv,,)+d0’ )

2rdn+r 2t r)3+7) +2nr~/3+r +2n\[(3+r)(2+r) +2n\/(3+r)(2+r) +2nr~/2+r .

n+r+1 n+2r+3 r+4 2r+5 2r+5 r+3

2n\3n 4n6
+ .

n+3 5
3. ZAGREB INDICES

Using the notations defined in above section, and combining with the definitions of Zagreb indices, we get
the following computational formulas.

Corollary 4. GA(W,) =
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M, (I,(F,) = (d())’ +Z(d<v % +Z<d(v 0+ @)y

i=1 j=I
=(n+7r)+r+2Q2+71) +(n—2)3+7r)’ +nr
=r'(n+1)+r(9n-3)+n> +9n-10.

M,(F)=n"+9n-10.

ML, W)= )+ 3O + Y @d)) + Y Y @)y

i=1 j=I
=(n+r)Y+r+n3+r) +nr
=r"(n+1)+rOn+D)+n°+9n.

M,W,)=n"+9n.

M,(I,(F,) =<d<v))2+2(d<v"»2 +Z<d<v )’ +Zz<d<vf)> +2<d(vi,,.+, )’

i=l j=1 i=1

L

n— r

+2.2.d ¥/1))

i =1

Il
—

=(n+7r)+r+2Q2+71) +(n=2)3+7r)’ +nr+ (n—1D)Q2+7) +r(n—1)
=2nr’ +r(14n—8)+n’ +13n—14.

M,(F)=n"+13n—14.

M, (I, W,))=(d(»))’ +Z(d(v )’ +Z<d<v )’ +ZZ(d<vf)) +Z(d(vi,i+1>>2

i=l j=1 i=1

+ Zn: Zr: (d(vi{i+l )’

i=1 j=I
=(n+7r)+r+n(3+71)’ +nre n(2+71)’ +nr
=r’Qn+)+r(l4n+1)+n’>+13n.

M,(W)=n’+13n.

M, (F))) =2d(v)d(vi)+id(v)d(vi) +Zd(vl.)d(vl.+1)+i2d(vi)d(vij)

i=1 j=1
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=r(n+rN+2n+r2+r+n-2)(n+r)B3+r)+22+r@B+r)+(n-3)3+r)3+r))
+Q2rR2+r+m-2)r(3+r))
=3r’n+r(n* +13n—12)+3n’> +Tn—15.

M,(F,)=3n> +Tn—15.

M,(I.(W)) =2d(v)d(vi)+id(v)d(vl.) +Zd(vi)d(vi+l)+iid(vi)d(vf)

i1 j=1
=r(n+r)+nn+r)B+r)+nB+r@B+r)+nr(3+r).
=r’Gn+D+r(n* +13n)+3n*> +9n

M,(W,)=3n"+9n.

n n—1 n—

Mz(lr(ﬁn)) = id(V)d(Vi) + id(v)d(vi) + Zid(vi)d(vij) + Zd(vi)d(vi,m) + zd(vi,i+l)d(vi+l) +

i=1 j=1 i

n—1 r

2.2 d0)d,,)

= r+r)  + QPR+ +m-Dm+rG+r)  +  QrR+nN+m-)rB+r)  +
(2+P)R+1)+n—-2)B+P)2+M) +(2+ N2 +r) +(n—2)B+r)2+7))

+(n=Dr2+r)

=2 (5n—3)+r(n* +19n—18)+3n> +10n—16.

M,(F)=3n"+10n-16.

ML) = Y dWde) + Y dwde;) + XY de)d)) + Ydw)d0,.) « Y d,.)d0,) +

i=1 j=1 i=

>3d0,.0d0,)

i=1 j=1

=r(n+r)+nn+r)GB+r)+nrB+r)+nB+r)2+r)+nB+rQ2+r)+nr(2+r)
=r’(Sn+1)+r(n’> +19n) +3n* +12n

M,(W,)=3n" +12n.
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M;(I.(F)) = Z(d(wd(v ) +Z(d<v>d(v>) +Z(d<v)d(v,+1)) +22<d(v>d(v )

i=l j=1

_r .\ 2 N n-—2 .\ 2 N n-3
Cn+r (n+rQ2+r) (m+r@+r) Q2+r@B+r) GB+r)3+r)

r (m=2)r
+ .
2+r 3+r

M;*(Fn)=l+”_2+1+”_3.
n 3n 3 9

M;(1,(W,)) = 2<d<v)d<v ) +Z(d(v)d(v>) +Z<d(v)d(v,+l)) +22(d(v>d(v )

i=l j=1

__r, n ) n L
“n+r (+r)G+r) G+r)G+r) 3+r

n
My(W,)==+—.
()3+9

MR = Yo" + Y dde)” + 3 @o)dey "+ Y dede,, )"

i=l j=1

Z<d<v,,+l>d(v,+l)> S @, de

i=l j=1

r 2 . n—2 X (n 2)r 2 . 2(n—-2) +(n—l)r

n+r (n+r)(2+r) (n+r)3+r) 2+r 3+r (2+r)(2+r) B+r)2+r) 2+r \

M;*(Fn)=l+”_2+l+”_2.
n 3n 2 3

ML) = Y dmde)! + 3 @ddo)’ + XY @0)de)" + Y dmde,,)" +

i=1 j=1

Z(d(v”“)d(vm)) +22(d(v”+l)d(v )"

i=l j=1

r n nr 2n nr
= + + + + .
n+r (m+r)3+r) 3+r B+r)2+r) 2+r

e (W) n;—l
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4. CONCLUSION

In this paper, we determine the Geometric-arithmetic index and Zagreb indices 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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