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ABSTRACT

Chemica compounds and drugs are often modeled as graphs where each
vertex represents an atom of molecule, and covalent bounds between at-
oms are represented by edges between the corresponding vertices. This
graph derived from a chemical compounds is often called its molecular
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graph, and can be different structures. In this paper, we determine the
Shultz polynomia and modified Shultz polynomial of fan molecular graph,
wheel molecular graph, gear fan molecular graph, gear wheel molecular

graph, and their r-corona molecular graphs.
© 2016 Trade ScienceInc. - INDIA

INTRODUCTION

Wiener index, Gutman index, Shultz index, Geo-
metric-arithmetic index and Zagreb indices are in-
troduced to reflect certain structural features of or-
ganic molecules. Severa papers contributed to de-
termine the distance-based index or degree-based
index of special molecular graphs (SeeYan et al.,[*
4 Gao et d.,*4, Gao and Shi®, Gap and Wang'®,
Xi and Gao™®, Xi et al.,l¥, Gao et a.,* for more
detail). The notation and terminology used but un-
defined in this paper can befound in*Y,

Then the Shultz index of molecular graph G is
defined as
%G)= 2 (dW)+dw)duy)

{uvev(G)

The Shultz polynomial isdenoted as

I CORDE

{uMeVv(G)

The graphs considered in this paper are simple
and connected. Then the Gutman index (or modified
Shultz index) of G isdefined by Gutman as
Gut(G)= Z d(uyd(vd(u,v)

{uMev(6)

Similarly, the modified Shultz polynomial isde-
fined as
Y. (dWd(v)x*

L CX=LiEe

Let P_and C_be path and cycle with n vertices.
Themolecular graph F ={Vv} v P_iscaled afanmo-
lecular graph and the molecular graph W ={Vv} C_is
caled a wheel molecular graph. Molecular graph
| (G) iscalled r- crown molecular graph of G which
splicing r hang edgesfor every vertex in G. By add-
ing 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 . By add-
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Full Peper -
ing one vertex in every two adjacent vertices of the wheel cycle C. of wheel molecular graph W, The
resulting molecular graphisasubdivision molecular graph, called gear wheel molecular graph, denoted as
W, .

n

In this paper, we present the Shultz polynomial and modified Shultz polynomial of I . (F,), I,(W,),
I.(F)and I, (W,).

SHULTZ POLYNOMIAL

Theorem 1. Sc(I,(F,),X) =(r?(2n+1) +r(@3n-5) +2n* +5n—7)x+ (r*(9n—3) + r (2n* + 5n—15)

N 5n*-18n+35
2

Proof. Let P =v,v,...v_and ther hanging verticesof v.be v, vZ,..., v/ (1<in). LetvbeavertexinF

)X+ (r?(n* =N+ +r(4n* —1In+17))x* +r*(n” =3n+ 2)x"* .

besideP , and ther hanging verticesof vbe \*, 2, ..., v . By thedefinition of Shultz polynomial, wehave

SC(|r(Fn),x):r2 i (d(vi)+d(vi))xd(vi,vi) +Zr:(d(V)+d(Vi))Xd(V’Vi)

i=1 j=i+l

3 W)+ L 3 A + AW 33 () + v )

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

P2 YA AN LS Y (@) +d(v )X

i-1 j-1 k=1 i1 joi+l

P2 Y @M)W Y S S (d() )
i-1 j-1 i=1 jef{L2, - n—i k=L

P25 @)+ A L S S S @ +aw
=1 j=lk=j+1 i1 joi+l k=1 t=1

et r(N+Hr +D)X=r(r =Dx*+r(n+r+1)x+(2nr +n® +3n=2)x+nr(n+r +1)x*+(r’n+r(4n-2))x°

+onr 53+ (r(2n—2) + n* + 2n-5)x+ (r(n* = 3n+6) +

5n°-18n+35, , ,
#)X +(2nr? +r(8n—4))x

+ r((r(2n—4)+4n-18)x* + (r(n* —=3n+3) + 4n* -11n+17)x°) + nr(r —-1)x* +
r’((2n-2)x*+(n*-3n+2)x")

5n* —18n+35

=(r’(2n+1) +r(13n-=5)+2n* +5n—-7)x+ (r>(9n—-3) + r(2n* +5n-15) + )X

+(r’(* =n+1) +r(4n* -1In+17))x> +r*(n”* = 3n+ 2)x*.

5n*-18n+35

NG
> )

Corollary 1. Sc(F,,X)=(2n? +5n-T7)x+ (
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Theorem2. Sc(I, (W,), X) =(r’(n+1) +r(8n+1) +n’ + 9n)x+ (r>(n* + n+2) +r(n’ + 4n-1)

n” —9n)x* + (4nr’ +r(n—=1) + 4n—-6)x° + ((n"* = 2n)r? + r(n* —n) +3n* + 6n+ 2) x".
Proof. Let C =v,v,...v. and v, V?,..., v/ bether hanging verticesof v, (1<in). Let vbeavertexin W,

beside C, and \', \?, ..., v be the r hanging vertices of v. By the definition of Shultz polynomial, we
deduce

Soll, ), =2 3 (60/) -0 3 (a0 )

i=1 j=i+1

n r

+Z(d(v)+d(v))xd(”) £ (d(v) +d(y )x e +Zn“zr“(d(vi)+d(vi))xd(vi,v")

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

-1 n

i(d(\/ij)-l—d(vk))xd(vii V) +nz Z (d(\/.)-i-d(V, ))Xd(vi Vi)

k=1 i1 j=i+l

M-

Il
JUN

53

=1

r

)+ LY S 3 () K

-1 i=1 je{1.2,--nb—i k=1

M:

+

Il
i

n r-1 r . n-1 n r_ r -
+z (d(V )+d(V ))Xd(vlv)+ ZZZ(d(\/Ik)+d(Vt]))Xd(\4 M)

i=1 j=1k=j+1 i=1 j=i+1 k=1 t=1
Frr-DxEHr(ner+Dx+n(n2r+ 3 +nr(n+r+1)x° +nr(r +4)x? +2nr2y

+(6n+rn)x+(r(n*=2n)+(3Bn?=9n))x2 + nr(r + 4x + (r(n-1) +4n-6)x3 + (r (N> —n) +3n* +6n+ 2)x*
+n(r? —r)x*+2nr’>x + (n* - 2n)r?x*
= (r’(n+1) +r(Bn+2) +n*+9n)x+ (r*(n” + n+1) +r (n” + 4n—-1) + 3n* - 9n) x*
+(4nr? +r(n=1)+4n-6)X> + ((N* = 2N)r’ +r(n* —n)+3n* +6n+2)x*.
Corollary 2. Sc(W,, X) =(n” +9n)x+ (3n* —9n)x* + (4n—6)X° + (3n> + 6N+ 2)X"*.
Theorem 3.2(,(F),X=(3nr2+r14n—6)+ n?+3n—2)x+ (4nr2 + r(2n? + 4n— 4)
n” —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* + (r*(3n* —9n+5) +r(3n° =150+ 9))x°* + (N — 2)(N— 2)r *x°
Proof. Let P =v)v,...v_and v, , be the adding vertex betweenv and v . Let v, v?,..., v/ bether

hanging verticesof v, (1<i<n). Let v/,

ii+17 | |+1 """ | |+1

bether hanging verticesof v, ;,, (1<i<n-1).Letv

beavertex inF_besideP , and ther hanging verticesof vbe \*, v2, ..., v . By virtue of the definition of
Shultz polynomial, we get

Se(l, (F). ) = ZZ(d(v)+d(v ))x‘““”+Z(d(v)+d(v))xd<vv>

i=1 j=i+l

+z(d<v)+d(v))xd<w> £33 (A A DD () + v )

i=1 j=1 i=1 j=1
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+iii(d(\/ij)+ d(vk))xd(v.i W) +ri i (d(v)+d(v, Px)

r

S+ Y Y S )+

M:

+
i=1 j=1 i=1 je{1,2,-,n}—i k=1
n r-1 r " n-1 n r r VkV'
A3 @) +dEEDXD LTSS (d (v + d (v )X
i=1 j=1k=j+1 i=1 j=i+1 k=1 t=1
n-1 vy n-1 r ) d(v.v) 1)
£ (AW +d )X LY W)+ )X
i=1 i=1 j=1
r n-1 i ViV . r n-1 r : N V .
P22 A+ DX LTSI (V) +d v KT
i=1 j=1 i=1 j=1 k=1
n n-1 n n1r
F 2D (A + (v, DX LSS () +d v K

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

n r n-1 . Vl v n r n1r V V
DI (AW) AV XD LTSS S (A (W) +d (v K e
i=1 j=1 k=1 i=1 j=1 k=1 t=1
n-2 n-1 A0 12) nl T j Ay, )
+z z (d(v| |+1)+d(VJ ]+1))X Ty Z(d(vi,iﬂ)-i_d(vlm))x "
i=1 j=i+l i=1 j=1
n-1 n1r1 r Vj
+ > > Z(d(\/..+1)+d(v )) i) + ZZZ(d(VJ )+d(v )x
i=1 j&1,2,--,n-1—i k=1 i=1l j=1k=j+1

15 353D NIV ELI U e

E R
=r(r=Dx*+r(n+r+)x+(2nr +n’ +3n=2)x+nr(n+r +Dx*+(r’n+r(4n-2))x* + 2nr2x3+
(r(n* —n)+(3n* =5n+2)x* +(2nr’ +r(8n—4))x +(r*(n*—n)+r(4n° —6n+2))x> +nr(r —1)x*
+ren(n=-)x*+(n=-)(n+2r + 2)x*+r(n=-D(n+r +1)x3+r(n-1)(r + x> +2r*(n-1)x* +
(r(2n* =5n+3)+(3° =13n+10))xC + (r (n* = 2n+1) + (4n* —=10n+ 7)) x* + (r* + 3r)(n=1*x*+ 2r*(n-1)*x°
+(r+2)(n=2)*x" +(r*+3r)(n=)x+(r* +3r)(n* =5n+3)x’>+r(n-D(r —1)x*+(n-2)(n—2)r*x°
=(3r? +r(14n—6) + 17 +3n—2) X+ (4nr® + 1 (20 +4n—4) + 4r? —4n)xC +(r*(n* +3n—2) +r(7n* =8n+1)
+(3n* =13n+10))x® + (r*(2n* —n—=1) +r(5n* =12n+8) + 6n* —18n +15) x*
+(r*(3n” =9n+5) +r(3n*-15n+9))x* + (n— 2)(n— 2)r *x°
Corollary 3. S(F,,X)=(n?+3n— 2)x (4 —4n)x¢ +(3n? —13n+10)x* + (6n° —18n+15)x".
Theorem 4. Sc(1, (W,), X) =(r2(n+1) +r(Bn+1) + (n? + 3n))x+ (r2(4n+1) +r (2n? + 4n—1)

+4n? —n) X% + (r*(n” +3n) +r(7n* — 2n) + 5n* - 5n)x® + (r>(3n® — n) + r (8n* — 9n) + 2n* — 4n)x*
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+(r*(3n*—=4n) +r(3n° - 6n))x° +r’(n* —2n)x°.
Proof. Let C =v,v,...v. andvbeavertexinW besideC . v;;,; betheadding vertex betweenv and v,
Let \!, \2, ..., v bether hanging vertices of vand v, VZ,..., v bether hanging vertices of v, (1<i<n).

Let v, =Vo, ad Vi, Voo, Wi, bEther hanging verticesof v, (1<in). Inview of thedefinition of
Shultz polynomia, weyield

se(l, (W), %) = _3' S @) +dv e V"+Z(d(v)+d(\f))xd<”>

i=1l j=i+l

+z(d(v)+d(v»x"<”> £33 @) + XD LS (dw)-+d ()

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

+ZZZ(d(v )+d(v)x Vk)+22(d(v)+d(v ) R

B ACIOEIDESEIID D FDYCORT: 1) e

= i=l je{1,2,-n}- k=l
+ii _zr: (d("ij)+d(\/ik))x"("‘""‘k’ _I_i _zn: Zr_:Zi:(d(Vik)+d(V}))Xd(v'k"’5)
+Z(d(")+d( .+1))Xd("""“)+22(d(v)+d(vllu)) dvv,,)

+22(d(v)+d(v,Jﬂ))x"‘““*l’ ZZZ(d(\f)m(v D)

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

n n _— n n r ¥
2,2 (A + AW, X LSS () +dE, )X

=1 |=1 i=1 j=1 k=1

P2 T+ A0 )X LS ST (@) + A, )X

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

+zzn: (d( I+1)+d(vl j+1))Xd(v 11V, j+1) ZZ(d( |+1)+d(VJ )) d(W|+1V”1)

i=1 j=i+1 i j=l
D I S 2(C R P00 R 3) 39 GG E: (o S
i=1 je{1,2,--,n}—i k=1 )

+§ Z ii(dwi;) + d(v:m))xdw.“.ﬂ W)

i=1 j=i+1 k=l t=1
=r(r=Dx2+r(n+r+Dx+n(n+2r+3x+nr(n+r+)x* +nr(r+4)x>+2nr23+ (r+3)(n*—n)x*+

2nrx+ (N* —n)(r? +4r)x° +n(r’>-r)x®+r*(n*-n)x* +n(n+2r + 2)x? +nr(n+r+1)x3+
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nr(r +3)X+2r2pd + (2r +5)(N* —n)x3 + (r2 +4r)(n*—n)x*  +(r2+3n)(M-n)x* +2r’(n*—n)x°+
(r +2)(n* =2n)x*+nr(r +3)x+(r2+3r)(n*-2n)x> +n(rz—r)x® +r?(n*-2n)x°
=(r’(n+D +r(@n+2D)+(n*+3n))x+ (r?(4n+21 +r(2n* + 4n—-1 +4n* —n)x* + (r*(n* + 3n)
+r (7n% — 2n) +5n% = 5n) X% + (r2(3n* —n) + r (8n° —9n) + 2n* — 4n)x* + (r*(3n* — 4n)
+r(3n% - 6n))xC +r(n” —2n)x°.

Corollary 4. Sc(W,, X) =(n? +3n)x+(4n? — n)x2 + (5n% —5n)x¢ + (2n? — 4n)x*.

MODIFIED SHULTZ POLYNOMIAL

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

Theorem 5. Sc*(lr(Fn),x)=(rz(n2+n+:l)+r(4n2+2n—2)+(3n2—2n))x+(rz(n2+%+%)

+r(4n2—%n+§)+4n2—15n+12)x2+(nr2+r(n2—2n+:l)+(n2—7n+5))x3+r2—n(n2_])x‘_
Proof. By the definition of modified Shultz polynomia, we have

r-1 r

(1, (F )x)-ZZd(V')d(V‘ )X V')+Zd(v)d(v')x"“’")+Zd(v)d(v)x““"“...ZZd(v)d(v‘ X)

i=1 j=1

&3 S AV S 3 S (v )d (v<)x “"’+Z > d(y)dv,)X 303 d(v)d ()

i=1 j=1 i=1 j=1 k=1 i=1 j=i+ i=1 j=1
n r nr-1 r -1 n r r

£ X JddWX P L3S D d)dx 0 L3S S dv)dx
i=1 je{1,2,-n}- k=1 i=1 j=lk=jH i=1 j=i+1 k=1 t=0

2

z—r X +(r+n)rx+(r2n+r(n+3n-2)+ (B> =2n))x  +nr(r+n)x2+r(rn+3n—2)x2 +nraé +
(r3 (P —n)+r(3F-8n+4)+ (4 -15n+12))x2+mr(m+3n-2)x  + (r(M-2n+D+(M-7n+5)x° +
(rz—r)nxz+r2@x4

=(r22(n2+n+:I)+r(4n2+2n—2)+(3n2—2n))x+(r2(n +32“+1)+r(4n2-1§1n+—)
+4n2—15n+12)x2+(nr2+r(nz—2n+])+(n2—7n+5))x3+r2yx‘,

Corollary 5. S¢'(F,,X) =(3n? —2n)x + (4n? —15n+12)x* + (N> — 7n+5)x.

Theorem6. & (1L (W), )= (2(2n+3)-+ 1 (n2+ 7n) + 3n2)x+ (L A0+ 2 (mz-g-%

+—9(“22‘ Dy + (2 ) + 1@ -enpe 120D
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Proof. By the definition of modified Shultz polynomial, we have

n r

(1, (W), x)-Z 3 d(v)dw )X ’+Zd(v)d(v )x‘“VV’+Zd(v)d(v)xd<”>+zzo|(v)d(v i)

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

n r n

DTS S AN LSS d)d W) S S d)d )

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

r-1 r n-1

I IND 1 ATSEEND'3) 39 IUOLIUIPSIND 3939 I AL A S

i=1 je{1,2,--,np—i k=1 i=1 j=lk=j+1 i=1 j=i+1 k=1 t=1

r2—r —n
= X241 (r +n)X+n(r +n)B+r)X+nr(r +n)x2+nr(3+r)x2 +nr2x3+(3+r) > —— X2 +nr(3+r1)x

r’—r)n n(n—1
+r(n®-2n)(3+ r)x3+ux2 pr2 0D

2 2
(220411 (1 7n) 4 30 xr (AN e g D ) S(n’ ”)) %2+ (r?(n*—n)
+r(3n2—6n))x3+r2@x“,

\ 9(n”—n
Corollary 6. Sc" (W, X) =3n2x +( ( > ))X2
* ~ 2 2 2 2 3 2 3 3
Theorem7. <c'(1, (F,), x) =(3nr™ +r(n”+9n—6) + (3n" — 2n)) x + (r (En +§n+§)
2_
+r(7n2—7n+g)+9nl—27n+14)x2+(r2(2n2+n—1)+r(8n2—11n+8)+(6n2—18n+15))x3

+(r2(g n’ —1—21n+3)+r(5n2 ~14n+10) + (5n* —16n+14))x* + (r’(n*— 4n+3)

(-2 ..
2
Proof. By virtue of the definition of modified Shultz polynomial, we get

+r(2n* =8n+7))xX° +

n r

(1 (F), x)—Z > d()d (v +Zd(v)d(v)xd‘”’+zd(v)d(v)xd‘VV)+ZZd(V)d(V i)

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

n r

P2 WA LY S T AW 1S D A 43 Y d () )

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

r-1 r n-1

2 Y AP LY Y dede D 1Y S S S ddw)x

i=1 jg1,2,-n}-i k=1 i=1 j=lk=j+1 i=1 j=i+1 k=1 t=1
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=

n—. n-1

Zd(v)d(vljm)xd i . d(v‘)d(vjym)xdw‘YV.,M)

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

n-1
+ 2 A, X
i=1

r n-1 r AV V) n nil A ) n n-l r d(v,v )
#2022 A )X LTS AW, XYY Y dw)d (v )X

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

3 LS J d (V|l Vi k+1) 3 S Nhy d (V' Vk k+1 < < d (VI ,I+1’VJ ‘j+1)
+;. 1k1d(Vi )d(vk,k+1)x ' +;Zlklzld(v )d( kk1 zlz ||+1)d(vj,j+l)x

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

SRS iy ) S : RNCIURE I
+zzd( ||+1)d(v +z z zd(viviﬂ)d(vj‘ﬁl)

i=1 j=1 i=1 je{1,2,--,n-1-i k=1

n-1r-1 r ] o B n-2 n1 r r d(vk 1‘Vt )

|| || 1,1+ ).+
i=1 j=lk=j+1 i=1 j=i+1 k=1 t=1

2

—r
> X2+ (n+1)x+(r2n+r1(n° +3n—2) + (3n> = 2n)) X+ (Nr +1n) X%+ (r’n? + 1 (3n? — 2n)) X2

n*-n 9n° —21n+14
+r(3n° —5n+2)+f)x2 +(r’n+r(3n-2)x +(r’n’+r@3n’-2n)x® +

2
+rae+(r

(r-n)n yr2 2020 X (r2 1 r(n+2) +2n) %2+ (r2(N=1) + nr)x3+ (2 (n-1) +r(2n—2))5¢ +
X 2
2

r’(n—=Dx*+(r*(n* —2n+1) +r(5n°* =12n+10) + (6n* —18n+15))x°+ (r (n* — 2n+1) + (3n* - 8n + 6)) x*
+(r’(n* =2n+1) +r(2n* —4n+2))x* + r*(n-1)*x* +(r*(n* —2n+2)+r(2° —8n+7) +(2n° —8n+8))x*

2 Y
(€06, (-2 o

+(r*(n=D+r(2n-2)x + (r*(n*=4n+3)+r(2n*-8n+7))x>+

2_
=(3nr’ +r(n”+9n-6) + (3n° —2n))x+(r2(gn2 +gn+g)+r(7n2 —7n+g)+9nl—27n+14)x2

+(r*(2n” +n=1)+r(8n* —11n+8) + (6n° —18n +15))x° + (rz(g n’ —1—21n+3)+ r(5n° —14n+10)

-2)°,

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

- ~17n+14
Corollary 7. Sc'(F,, x) =(3n% — 2n)x +(f) +(6n” ~18n+15)X’ +(5n? - 16n + 14)x".

Theorem 8. ' (I, (W), x)=(r*(3n+1) +r(n? +9n)+3n2)x+(r2(%n—g+%)+r(5n2+n—%)

+%3n2 —gn)x2 +(r*(2n” +n) +r(n®+5n° —4n) + 2n* - 3n*)x° +(r2(%-n2 —1—23n)+r(5n2 -5n)
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—=  Fyl] Peper

2 4 (20002 _ 2 s, (N=2)° , 5
+2n° —4n)X" +(r<(2n°“-3n)+r(2n° —4n))x’ + 5 r°x

Proof. In view of the definition of modified Shultz polynomial, we deduce

(1, (4,), %)= S AW Zd(v)d(v)xd<vv> Zd(v)d(v)xd(”)

i=1 j=i+l

1 3) IO TDL CARAI 99 3 D LI CAT KRS 39 99 3 4 T4 PCREN® 3 3T A e

i=1 j=1 i=1 j=1 i=1 j=1 k=1 i=1 j=i+l
n r ) ; n r v K n r-1 r ) ik
# 2, 2 A LT ST > d)d)X T LTS DT d(v)d(v)x
i=1 j=1 i=1 je{1,2,-n}—i k=1 i=1 j=1k=j+1
n-1 n r r Kot nor i
D IDID I I (DI zd(v)d( VX Y dWd( )X
i=1 j=i+1 k=1 t=1 i=1 j=1
r.n i v‘,va r n r : dv, V||1 n n W
+ 22 Ay )X ST V) (v )X £ 22 dW)d, )X
i=1 j=1 i=1 j=1 k=1 i=1 j=1
DIDIPIICILICAPE SIS 3 3) 300 1< ISR 35 35 35 31 U0/ M
i=1 j=1 k=1 M i=1 j=1 k=1 i=1 j=1 k=1 t=1
n-1 n
#2020 AV, )d(y, )X
i=1 j=i+l
SR d(v..ﬁv DN d(v..ﬁv )
+2, 2.4, )d(v’ ) OIS Zd( Vi)d (v x
i=1 j=1 i=1 jg{1,2,--,n}—i k=1
n r vl R ”1 n-1 n r r d(vikm,v‘. -+1)
153530 TR IV SN 35 39 3) 34BN St
i=1 j=1k=j+1 i=1 j=i+1 k=1 t=1
2_
= X+ (r2 +nr)x + (r’n+r(n”+3n)+3n*)Xx + (r’n+rn?)x> + (r’n+3rn)x* + nr2x3 +
2 2
(2D (ant -3+ 2 My (e 3m)x+ (3 (nF—n)+r@—3m)¢  + (C=0n,
2
2n(n=1) . 2 2 27,2 2 213 2 34 .2 4
+r TX +(r'n+r(n°+2n)+2n°)x“+ (r’'n+rn?)x° + (r’n+2rn)x° + r2nx* +

(r*(* =n)+r(M+r* =3+ -3¢ + (*(MP-nN)+r@r-3)x* + (r*("*—n)+r(2"* -2n))x*
+r2(n*—n)x>+(r’ (N =n)+r(2n*-4n)+(2n* =4n))x* + (r’n+2rn)x+ (r*(n*—=2n)+r(2n* —4n))x°
+(r2—f)anJr (n_2)2r2X6

2 2

- (r’(3n+1) + r(n2+9n)+3n2)x+(r2(gn—2+%)+ r(s5n®+ n—%) %n —gn)
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+(r2(2n2+n)+r(n3+5n2—4n)+2n3—3nz)x3+(r2(151n2—%n)+r(5n2—5n)+2n2—4n)x“

(n-2y’

+(r?(2n?* —3n)+r(2n* - 4n))x° +Tr2x“,

Corollary 8. Sc (W, X) =3n?x +(1—23n2—gn)x2 +(2n°-3n)X° 4 (2n2 - an)x*.

CONCLUSION

In thispaper, we present the Shultz polynomia and modified Shultz polynomial of fan molecular graph,

wheel molecular graph, gear fan molecular graph, gear wheel molecular graph, and their r-coronamol ecu-
lar graphs. The results obtained in our paper illustrate the promising application prospects for chemistry
and pharmacy science.
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