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Abstract

Chemical compounds and drugs are often modeled as graphs where each vertex represents an atom of molecule, and covalent
bounds between atoms are represented by edges between the corresponding vertices. This graph derived from a chemical
compounds is often called its molecular graph, and can be different structures. In this paper, we determine the singly
vertex-weighted Wiener polynomial and doubly vertex-weighted Wiener polynomial 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, Gutman index, Shultz 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 or degree-based index of special molecular graphs (See
Yan et al., [1-2], Gao et al., [3-4], Gao and Shi [5], Gao and
Wang [6], Xi and Gao [7-8], Xi et al., [9], Gao et al., [10] for
more detail). The notation and terminology used but
undefined in this paper can be found in [11].

The (singly) vertex-weighted Wiener polynomial is denoted as
BG =% Y (dw)+d)x
{u 0V (G)

And, the doubly vertex-weighted Wiener polynomial is
defined as

PGx)= Y (@@d)x""

{uv}0V(G)

* Corresponding author
E-mail address: gaoyun@ynnu.edu.cn (Yun Gao)

Let P, and C, be path and cycle with n vertices. The molecular
graph F,={v} OP, is called a fan molecular graph and the
molecular graph W,={v} OC, is called a wheel molecular
graph. Molecular graph 7(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 I:"n . 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

In this paper, we present the singly vertex-weighted Wiener
polynomial and doubly vertex-weighted Wiener polynomial
of 1.(F), 1.OV,), 1,(F,) and L,(7,).
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2. Singly Vertex-Weighted Wiener Polynomial

Theorem 1.
P(I.(F,),x) :%{(rz(Zn +1)+r(13n=-5)+2n* +5n-7)x> +(r*(9n -3) +r(2n* +5n—15)

5n* —18n+35
+—

> W+ (0 —n+1)+r(dn’ =11n+17)x* +12(n* =3n+2)x°}.

Proof. Let P,=v|v,...v, and the r hanging vertices of v; be v,.1 , Vi, v/ (1<i<n).Letvbe a vertex in F, beside P,, and the r

i

hanging vertices of vbe v', v*, ..., v". By the definition of singly vertex-weighted Wiener polynomial, we have

P.(I.(F,), X):_{Z Z (d()+d( ))x O +Z(d(v)+d(v ))xd(w)+1

i=1 j=i+l

F ) ) z z (o] et DA 21 5 (spyd (v s i)
i=1 J =1 j=1

ik
+ 55§ ookt 0T LS S g raqad G
=1 j=1k=1 i= j=i+l

ok
© 3 E WoprdeipsdOM L3 s (@dpyrd (0
i=1j=1 i=1 jO{1,2, -, n}=i k=1

k t
35§ @odyracky o SR @ yrahy M
i=l j=lk=j+1 i=1 j=i+lk=1t=1

}

1 3
= 2 {r(r=Dx"+ r(n+r+ l)x2 + Q2nr + n2 +3n— 2)x2 + nr(n+r+ 1)x3 + (r2n +r(4n - 2))x3 + 2nr2x4 +

2
5n“-18n+35
(r2n=-2)+ n2 +2n— 5))(2 + (r(n2 -3n+6)+ %)x3 + (2nr2 +r8n— 4))x2

tr((r2n-4)+4n - 18)x3 + (r(n2 —-3n+3)+ an® —1in+ 17)x4) + (e - l)x3 +,2 ((2n - 2)x3 + (n2 -3n+ 2)x5 )

2
_1 5n2-18n+35
=3 (2 @n+1)+ (130 =5)+ 2% +50 =T)x> + (> (On = 3) + r(2n° +5n-15) +%)x3

+(r2 (n2 -n+l)+ r(4n2 —1ln+ 17))x4 + r2 (n2 -3n+ 2)x5} .
2m45n=7 2 Sn-18n+35 3
+ X .

Corollary 1. P (F,.x)= 3 x 2

Theorem 2.

Pv(lr (Wn),x) =%{(r2 (n+1)+r8n +1)+n2 +9n))c2 +(r2 (n2 +n+l) +r(n2 +4n-1)

+3n2 - ‘)n)x3 + (4nr2 +r(n—1)+4n- 6)x4 + ((n2 - 2n)r2 + r(n2 -n)+ 3n3 +6n+ 2)x5} .

Proof. Let C,=vv,...v, and v} R vl.2 yeens vl.r be the » hanging vertices of v; (1 <i<n). Let v be a vertex in W, beside C,, and . R

V2 , ..., v be the r hanging vertices of v. By the definition of singly vertex-weighted Wiener polynomial, we deduce

PO, )x)= f{z @0y sd 0y 4 z (@) d )41
i=1 j=i+l
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+ 3 @0+ I+ ST @] O D43 5 gyl @0y
i=1 i=1 Jj= =1 —1] 1

£ 3 5§ @od ek S S prae G
_1j 1k=1 i= lj =i+1

k
+3 % @opraeint DM+ S 5§ a0

i=1 j=1 i=1 j0{1,2,-,n}=i k=1
_ k t
558 ookl S S E ok yra(d 0T
i=l j=lk=j+ i=1 j=i+1k=1¢=1

= % {r(r— l)x3 +r(ntr+ l)x2 +n(n+2r+ 3)x2 +ar(n+r+ l)x3 +nr(r+ 4)x3 + 2nr2x4 +(6n+ rn)x2 + (r(n2 -2n)+ (3n2 - ‘)n))x3 +

nr(r + 4)x2 +(r(n-1)+4n- 6)x4 + (r(n2 -n)+ 3n3 +6n+ 2)x5 + n(r2 - r)x3 + 2nr2x4 + (n2 - 2n)r2x5}

1
:5{(r2(n+l)+r(8n+l)+n2 +9n)x2 +(r2(n2 +n+1)+r(n2 +4n—l)+3n2 —9n)x3

+(4nr2 +r(n=1)+4n- 6)x4 + ((n2 - 2n)r2 + r(n2 -n)+ 3n3 +6n+ 2)x5}
Corollary 2. Pv (Wn ,X)= % {(n2 + 9n)x2 + (3n2 - 9n)x3 +(4n- 6)x4 + (3113 +6n+ 2)x5}
Theorem3.

~ 1
Pv (Ir (Fn ),x) = 3 {(f’mr2 +r(14n - 6) + n2 +3n - 2)x2 + (4nr2 + r(2n2 +4n-4)

+4n2 - 4;1)x3 + (r2 (n2 +3n-2)+ r(7n2 -8n+l)+ (3n2 -13n+ lO)))c4 + (r2 (2n2 -n-1)
+r(5n2 —-12n+8) + 6n2 —18n + lS)x5 + (r2 (3n2 -9n+5)+ r(3n2 —15n+ 9)))c7 +(n=2)n- 2)r2x7}

Proof. Let P,=v\v,...v, and v, ,, be the adding vertex between v; and v;.;. Let v,.1 LV v/ be the r hanging vertices of v; (1 <

i

i<n). Let v/ vim ,--es Vi4 be the 7 hanging vertices of v,,,, (1<i<n-1). Let v be a vertex in F, beside P,, and the »

ii+1 2

hanging vertices of vbe v', v*, ..., v". By virtue of the definition of singly vertex-weighted Wiener polynomial, we get

P (I (F, m:,{ T8 @iy L T Gyraipad 04
i=1 j_1+1 i=1

+ 3 @ordondOD 4 3§ @y D+ S a0
i=1 i=1 Jj= =1 —1] 1

+ 5 5§ wedrackydof Fm LS g (d vy (v v )
_1j 1k=1 i= 1_] =j+]

k
+ 3§ @opraeh oD+ E s @Oy )M

i=l j=1 i=1 j0{1,2,-,n}=i k=1
L3S 5 el yraokyd 0 L SR (dOf yra (s, PO st
i=l j=lk=j+1 i=l j=i+lk=1¢=1
Ay’ )+

+S (el OV 4" ¥ z(d(v)+d(v PR
i=1 i= lj 1
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a0 ok +1
+ 55 e )+d(v;, j+1))xd(v v 4 £ L yrd(K x RNy
i=l j=1 i=l j=1k=1 J.J*1
d(v ok )+l

+ 3 S nwdry paapad Oy a4+ £ 51 @yyrdoh T
i=1 j=1 i=l j=1k=1 +

J r 1
+y 3’y (d(VJ)+d(ka+l))xd(v Ve kD 4 5§ Z(d(vf>+d<v DT e
i=l j=1k=1 i=l j=1k=1¢=1 k+1

d(vi : ,]' +1
5 (g ey G e 4 z(d(v”+1)+d(v L L )

i=l j=i+l i=1 j=1
n-1 AT R T R P : P (A
+x z Z (d(vl 1+l)+d(v )x JoJj*l +tX 3z = (d(vl VAV Dx o Litl i+l +
i=1 01,2, n-1y=i k=1 JiJ+ i=l j=lk=j+1 Gt bitl
n=2 -l r Aok W

( ,
X X X Z (d(V )"’d(V Dx o LI gy
i=l j=i+lk=1t=1 b +l

:%{r(r —DX’ +r(n+r+D)x’+Qur+n’ +3n-2)x> +nr(n+r+D)x’ + (P n+r(dn-2))x’ + 2nrx* +

(r(n* —=n)+(Bn* =5n+2)x° +Q2nr’ +r@n—-4)x" +(*(n’ —n)+r(4n’ —6n+2)x* +nr(r-)x’+r’n(n-1)x’
+(n=D(n+2r+2)x’ +r(n=-D(n+r+Dx* +r(n=1)(r+3)x* + 2 (n—-1)x" + (r(2n* =5n+3) +(3n° —13n+10))x* +
(r(n* =2n+1)+(4n’> =10n+7)x" +(* +3r)(n=1x" +2r* (n-1)°’x°* +(r+2)(n—-2)’x" +(* +3r)(n-Dx’+
(7 +3r)(n* =5n+3)x*+r(n=-D(r-Dx’+(n-2)(n-2)r’x’

:%{(?mr2 +r(14n—6)+n" +3n—=2)x" +(4nr’ +r(2n° +4n—4)+4n’ —4n)x’ +(r*(n* +3n=2)+r(7n* —8n+1)

+(3n® =13n+10))x* +(r*2n* —n—=1)+r(5n* =12n+8) +6n* —=18n +15)x’
+(7(3n* =9n+5)+r(3n’ =151+ 9)x" +(n—2)(n-2)r’x"}

Corollary 3. P.(F,,x) :%{(nz +3n-2)x> (4n° —4n)x’ +(3n* —13n+10)x* + (60" —18n+15)x"}.
Theorem 4.

P(I.(W,),x) :%{(rz(n +1)+r8n+1)+(n> +3n))x> + (P> (4n+1)+r(2n* +4n-1)

+4n® —n)x’ +(r* (0 +3n) +r(Tn =2n)+50° =5n)x* + (> 3n’ —n)+r8n” —9n) +2n° —4n)x’
+(r* (3n® —4n) +r(3n° —6n)x° +r*(n* -2n)x"}.

Proof. Let C;=vv;...v, and v be a vertex in W, beside C,.. v, ,,; be the adding vertex between v; and v;;;. Let v, v, ..., Vbe

. . 1 2 . . . 1 2
the 7 hanging verticesof vand v;, v ,..., v/ be the » hanging vertices of v; (1<i<n).Let v, ,,,=v,, and v, ., , Vi \y,..., Vi

n,n+l ii+l

be the » hanging vertices of v, ,,; (1<i<n). In view of the definition of singly vertex-weighted Wiener polynomial, we yield

P, (W) x)——{z i (d(v )+d (v’ ))x"(V V) +Z(d(V)+d(v ))xd(»» )4l

i=1 j=i+l

+Z<d<v> +AE )T (@) AT DY (@d(v) +d (0

i=1 j=1 i=l j=1
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n r r

() A )x o +Z z (d(v,) +d(v, )"

=1 j=I1 k=1 i=1 j=i+l

n

+ (d(v)+d(v ))xd“”“Z > i(d(v[)+d(vf))xd“’wvf>ﬂ

-~

i=l j= i=1 jO{1,2,---,n}=i k=1

n r=1 i n +
15 IDICLDETIEDCLLILED 3D I D NCICRETIN S

i=1 j=l k=j+1 i=1 j=i+l k=1 t=1

Z(d(v)+d(v”+l))xd(vv i)+ +22(d(\/)+d(v )) dv! 4l

i=1 j=1

+ii(d(vf)+d(Vj,jH))xd(v‘,v,,,ﬂ)*l +ii,z‘(d(vi)+d(vim) (', v” D+

i=l j=1 i=l j=1 k=1

A+, )T LSS S (4 () + d(t e

i=l j=1 i=1 j=1 k=1

+ZZZ(d(V )+d(vkk+1)) d(v] v )+l +ZZZZ(CZ(V/)+0’(VMH)) dQ vy

i=1 j=1 k=1 i=l j=1 k=1 t=1

n=1 n n_r
AV, 15V 01) ¥ i CICTERL
DD (d) +d v, )X T NN (d () A )

i=l j=i+l i=l j=1

n_r-l r

+Z Z Z(d(vf,m)*d(V’f_M)) A0y ) +ZZ Z (d(v )+d(v ))x
i=1 jO{1,2,--,n}=i k=1 i=1 j=1k=j+1

n-l n

ZZZZ(d(v )+d( 1)) b1y

i=1 j=i+l k=1 t=1

:%{r(r “Dx +r(n+r+ )X n(n+2r + )X +ur(n+r+ )X +nr(r + )X +2mx* + (r +3)(n” —n)x’ +2nrx’

+(n* =) +4r)xt +n( —r)X P -0’ Fu(n+2r +2)x° +nr(n+r+D)xt+ur(r +3)xt 210 +
Qr+5)n* =n)x*+ (7 +4r)n* —n)x> +( +3r)(n” —n)x’ +2r7 (7 —n)x’+ (r +2)(n* =2n)x° +nr(r +3)x7 +
(7 +3r)(n° =2m)x° +n(r* =r)x’ +ri(n’ =2n)x"}

:%{(rz (n+D)+rBn+1)+(n” +3n))x’ + (" (An+1)+r(2n° +4n—-1)+4n’> —n)x’ +(* (n* +3n)

+r(Tn* =2n)+5n> =5n)x* + (> (3n’ —n) +r(8n* =9n) +2n° —4n)x’ +(r*(3n’ —4n)

+r(3n* —6n)x’ +r*(n” —2n)x"} .

Corollary 4. P, (Wn ,X)= % {(n*> +3n)x* +(4n”> —n)x’ +(5n° =5n)x* +(2n° —4n)x’} .

3. Doubly Vertex-Weighted Wiener Polynomial

The notations for special molecular graphs can refer to Theorem 1- Theorem 4.

Theorem 5.

P, (F;l),x):(rz(n2 +n +1)+r(4n2 +2n-2) +(3n2 —2;1)))c3 +(r2 (n2 +37n+5)

1
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+r(4n® —1—21n +%) +4n® =150 +12)x* + (nr* +r(n* —2n+1)+(n° —=Tn+5))x° +r° —n(nz— D x°.

Proof. By the definition of doubly vertex-weighted Wiener polynomial, we have

r

r=1 r n n r
P(L(F)x)=3, Y d0)d()x!™ "7 + 3 dm)d (v )x"7 + 3 dm)d ()"0 + 373 dm)d (v )x " +
i=1

i=l j=i+l i=1 i=l j=1

n

iid(vi)d(v/’)xd(v,,vl )+2 +iiid("if)d(vk )xd(v/,v")Jrz _,’_nz_l Z d(vi)d(vj)xd(mv,)ﬁ +
i=1 j=1 i=1 j=1 k=1 i=l j=i+l

n r

r n r n r-l
i\ .d (v )42 Ky 40y +2 i kN d(v] vE)+2
> > d(v,)d (v )x D+ > > d(v)d(;)x™T + > > DT d)d (x4
i=1 j=1 i=1 jO{1,2,,n}=i k=1 i=1 j=1 k=j+1

n-l n r

Z Z Zid(vf )d(V;)xd(Vlk"”/)*'Z

i=l j=i+l k=1 t=1

-r

Xt (Pt e’ +3n-2)+Gn =20)x° +nr(r+n)xt +r(m+3n-2)x* +nrix+

7 (n* —n)+r(3n’ —8n+4)+(4n” —15n+12)x* +nr(rm +3n-2)x> + (r(n’> —2n+1)+(n’ = Tn+5)x’

2 —_ -
L mnn s i)
2 2

=@ (n* +n+D)+r(@dn’ +2n-2)+(3n’ —2n)x’ +(r* (n’ +37n+%)+r(4n2 —%n +%)

+Hn* =15n+12)x* +(nr” +r(n* =2n+1)+(n° =Tn+5))x" +r° _n(nz— D x°

Corollary 5. P (F,,x)= (Bn® =2n)x’+ (4n* =15n+12)x* +(n* = Tn+5)x’
Theorem 6.

Z+4n+
B 08,00 =2 @) o+ ) 300+ (2 =

1
22)

9(n* —n)

+T)x4 +(r*(n> —n)+r(3n* —6n))x’ +r’ Mx6 .

Proof. By the definition of doubly vertex-weighted Wiener polynomial, we have

r=1 r r n n__r
P(L07),0) =3, 3 d6Dd)x" + 3 dd (O 7 £ Y d0)d)x 0+ YN dd ()
i=1 i=1

i=l j=itl i=l j=1

n

iid(vf )d(vj)xd(v“vj *2 iiid("if)d(vk )xd(v/,v")Jrz _,’_nz_l Z d(v,. )d(vj )xd(v',,v,)ﬁ +

i=l j=1 =1 j=1 k=1 i=l j=i+l

n_r n r n or=l r

i\ 1.d (viv] )42 Ky 40y +2 i kN d(v] vE)+2
> > d(v,)d (v )x T+ > > d(v)d()x™T + > > DT d)d (x4
i=1 j=1 i=1 jO{1,2,,n}=i k=1 i=1 j=1 k=j+1

n-l n r

Z Z Zid(vf )d(v;. )x"(Vlk,V’/Hz

i=l j=i+l k=1 t=1

2 2
P2y n-n
== x4+ )+ n(r +n)3+ ) Fnr(r +n)xt + nrG+r)xt + s’ + (3 +r) Tx4 +

(r2 -r)n o n(n—1) o

nr(3+r)x’ +r(n’ =2n)3+r)x’+ 2
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Z+d4n+
— (P @+ 1)+ +Tn) +3n)x + (e ;” Lk 5 5)+ G )) +((n* = n)
+r(3n* —6n)x’ +r’ n(nT—l)x()'
, 5 9 =n)
Corollary 6. P, (W,,x)=3n’x +(T)x
Theorem 7.
[ 2 2 2 3 2 3 2 3 3
P (I.(F),x)=0Cnr’ +r(n”+9n-6)+(3n" —2n))x” +(r (En +En+5)
2
-17n+
+r(7n* —=Tn +%) +L27nl4)x4 +(r*2n* +n-1)+r8n’ —11n+8)+(6n" —18n +15))x°

+(r2(%n2 —%n +3)+7r(5n° —14n+10) + (5n* —=16n+14))x° + (r* (n* —4n +3)

-2)?
+r(2n* —8n+7))x’ +% rx®.
Proof. By virtue of the definition of doubly vertex-weighted Wiener polynomial, we get

P,(I.(F,),x)= Z Z d(v)d (' )x +Zd(v)d(v Y2 +Zd(v)d(v Yx et +22d(v)d(v YT 4

i=1 j=i+l i=1 j=1

’Z’id(vi)d(vj)xd(v“vfhz J,_iiid(vll)d(vk )xd(V:/a"k)+2 +§ ’Z’ d(vi)d(vj)xd(v,,v/)+2 +

i=1 j=1 i=l j=1 k=1 i=1 j=i+l
n r n r

i\ d (v, )2 Ky .4 () +2
D dE)dEHx YN S A )d ()R
i=1 j=1 i=1 jO{1,2,,n}—i k=1

n_r-l r

3N dE)Hd (v Hx D +Z Z ZZd(v )d (v )0 +Zd(v)d( VX1 2

i=l j=1 k=j+1 i=1 j=i+l k=1 t=1

sz(\/)d(viﬂ )xd(v,V,/.nl)“fZ n 'zzd(v, )d(vj’j+1 )xd(t" J’,,,+|)+2

i=l j=1 i=l j=1 i=l

roon— 13 i r
vk Y2

D d (v e
= o

n_n-l n_n-l r n_r n-l

ZZd(V )d(v/ ,+1) d(v;,v) ) +2 +Zzzd(v )d(v I d(‘ ‘J/l + Zd(" )d(ka+1) d(v/, »km)+2+

i=1 j=1 i=1 j=1 k=1 i=l j=1 k

ron-l r n=2 n-l

S S S dHde xS S A, ) e

i=l j=1 k=1 (=1 izl j=i+l

n-l r n-l

+ zzd("[ ,+1)d(vj )x oo 4 z id(\’[,m)d(\/fm ))Cd(V'M’Vk"”')+2 +

i=l j=1 i=1 jO{,2,---,n=1}=i k=1
n-l r r n=2 n-1 r r )42
3 IPILTRVIRSREED 19 90 D W RS
i=1 j=l k=j+1 i=1 j=i+l k=1 t=1 "

2

r -r

= Tx4 +r(n+r)+(Fn+r(n® +3n-2)+G3n’ —2n)x’+ (1’ r+r'n)x* + (7 n’ +r(3n’ —2n))x* +

2
- —2ln+
™ r(3n’ —5n+2) +M21nl4)x4 +(Pn+rGn-2)x" +@@’n* +r(3n’ -2n)x° +

2
n

2

nrix’+ (r

(= =rn 4 an(n=l)

> 5 +( +r(n+2)+2n)x + (P (n=1) +nr)xX + (P (n=1) +r(2n —2))x’ +
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Pr(n=Dx*+ @ (n* =2n+1)+r(5n° —12n+10) +(6n° —18n +15))x’ + (r(n* =2n+1)+(3n’> —8n+6))x" +

F(n* =2n+ D) +rQ2n° —4n+2)x° + 1 (n =1y’ x> +(*(n° —2n+2)+r(2n° -8n+7)+(2n* —8n+8))x°
2 _ —_ 72
(r r)nx4 +(n 2) 28

+(P(n=1)+r2n=2))x* + (F*(n> —4n+3)+r(2n’ -8n+7)x'+

2 2

7. 9n*-17n+14

=@nr’ +r(n” +9n—6)+(3n’ —2n)x’ +(r’ (%n2 +%n +%) +r(7n° =Tn +5) + 5

+(r*2n* +n—-1)+r@8n* —11n+8) +(6n* —18n +15))x° +(r2(zn2 —1—21}1+3)+r(5n2 -14n+10)

+(5n* —16n+14))x° +(r*(n* —4n+3)+r(2n° —8n+7))x’ +(n 22)

on* —17n+14

x)=G3n” —2n)x’ +( Yxt +(6n° =18n+15)x° +(5n° —16n+14)x° .

P 7,),2) = (2 Gn+1) 1 +90) 30705+ ( Con =24 2y 1S =)

+ =

21> —4n)x° +(r*(2n* =3n) +r(2n’ —4n)x’ +———

13

n

2

—%n)x4 +(P2n* +n)+r(n’ +50* —4n)+2n° =3n*)x’ + (1’ (1—21n2 —%n) +7r(5n” —5n)

(n— 2)
2

Proof. In view of the definition of doubly vertex-weighted Wiener polynomial, we deduce

P,(I,(W,),x) = Z z d(v)d (v )x +Zd(v)d(v )x +Zd(v)d(v Jx +ZZd(v)d(v x4

i=1 j=i+l i=l j=1

iid(vf )d(vj)xd(v“vj *2 iiid("if)d(vk )xd(v/,v")Jrz _,’_nz_l i d(v,. )d(vj )xd(v',,v,)ﬁ +

i=l j=1 =1 j=1 k=1 i=l j=i+l

’Zlid(vi)d(vzj)xd(v”w” +Zn: Z id(vf)d(vf)xd(v”vf)ﬂ

i=l j=1 i=1 jO{1,2, 0} =i k=1

+Zn:z Z d(v )d(v )xd(v/ )42 +2 Z ZZd(V )d(v )xd(v Vj)+2 +Zd(v)d( “H)xd(v,v,.»lﬂ)n I

i=l j=1 k=j+1 i=l j=i+l k=1 t=1

> A xS Y a0, x V”*'“2+222d(v ("

i=l j=1 i=l j=1 i=l j=1 k=1

DI (TR TS 30 30 3 O (TR PRG35 3937 (1Y W L IE

i=l j=1 i=l j=I1 k=1 i=l j=1 k=1

n-l n

Zzzzd(v’j)d(v;m o VMI +Z Z d(V, 1+1)d(v/ /+1) ACiprvy ) 2

i=l j=1 k=1 (=1 izl j=i+l

nor ) A, 1 ’Vl/n )+2 I d (v s W )F2
£Y P A0 TS Y S a6 e

i=l j=1 i=1 jO{L,2,---,n}=i k=1

d n-l n r

AR 1 v +
33 Y Ao der xS S S S At yd e e

i=1 j=l k=j+1 i=1 j=i+l k=1 t=1

rr-r
) X an)x + (FPar(n® +30)+307)x° + (Pt mxt+ P n+3m)xt+ e +

)xt

+2
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on?

2
, N —n

+r(3n” =3n)+

(r

2 n(n—1) ¥
2
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-rn ,

-9
Tn)x4 + (FPn+3m)x’ +(#(n* —n)+r(3n’ -3n)x’ + Tx +

+(Pn+r(n® +2n) +20°)x + (P n+ )X’ + (PP n+ 2rm)x’ + rinx +

(P (n* =n)+r(n’ +n* =3n)+2n° =3n)x’ + (> (n* —n)+r3n’ =3n)x* + (> (n* —n)+r2n* =2n))x* +

rA(n® =n)x + (P (0 —n)+r(2n’ —4n)+(2n* —4n)x® + (FPn+2m)x’+ (FF(n* =2n)+r(2n’ —4n))x’

2 2
n (r" =r)n e (n—2) e
2 2

9 n 1 1
=P @n+)+r(n* +In)+3n°)x’ +(r’(=n——+=)+r(5n° +n——=)+—n
(r@n+)+r( ) )x"+( (2 5 2) ( 2) 5

13 —gn)x4
2

+(r*(2n° +n)+r(n’ +5n° —4n)+2n’ =3n*)x’ +(r2(%n2 —gn) +r(5n* = 5n) +2n* —4n)x°

+(r* (2n° =3n)+r(2n° —4n))x’ + @

2.8
X .

Corollary 8. P,(W,,x)=3n>x" ﬂ% n —%n)x4 +(2n' =3n")x° +(2n” —4n)x°.

4. Conclusion

In this paper, we present the singly vertex-weighted Wiener
polynomial and doubly vertex-weighted Wiener polynomial
of fan molecular graph, wheel molecular graph, gear fan
molecular graph, gear wheel molecular graph, and their
r-corona molecular graphs. The results obtained in our paper
illustrate the promising application prospects for chemistry
and pharmacy science.
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