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Abstract: First Zagreb polynomial of a graph G with vertex set V(G) and edge set E(G) is defined as M1(G,X) =Xyek(q) x®t v and

the first Zagreb index can be obtained from its polynomial as My(G) =

their indices are obtained for line graph of wheel graph.
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1. Introduction

Let G be a simple, finite, connected graph with vertex set
V(G) and edge set E(G). The degree of a vertex u € V(G) is
denoted by du and is the number of vertices adjacent to u.
The edge connecting the vertices u and v is denoted by uv.
A molecular graph is representation of the structural formula
of a chemical compound in terms of graph theory whose
vertices correspond to the atoms of compound and edges
correspond to chemical bonds. A topological index is a
numerical parameter mathematically derived from the graph
structure; several such topological indices have been
considered in theoretical chemistry and have found some
applications in QSPR/QSAR study.

The distance-counting  polynomials were studied for
titanium dioxide nanotubes in [1].The k-distance degree-
based topological indices of molecular graphs were defined
and computed in [2-4].First and second neighborhood
Gourava indices using NM-polynomials for drug structures
were investigated in [5].Many topological polynomials and
indices were computed in many papers for example [6-
16].Sum degree-based topological indices of nanotubes were
computed in [17].Leap reduced reciprocal Randic and leap
reduced second Zagreb indices of some graphs were delved
by F.Dayan et. al. [18]. Neighborhood degree-based
topological indices for some graphs were studied in [19-20].
Closed and open neighborhood of a vertex are useful in
discussing the degree of vertices and local properties of
graphs. Open neighborhood of a vertex v, denoted by N(v) is
the set of vertices that are adjacent to v, excluding itself, i.e.
N(v) = u€V|(v,u) e Eand deg(v) = |N(v)|]. Closed
neighborhood of a vertex v is denoted by N[v] is the set of
vertices that are adjacent to v, including v itself i.e. N[v] =
vU N(v).

A wheel graph is a type of graph that consists of a central
vertex connected to all vertices of a cycle. Wheel graphs are
denoted by W,, where n is the number of vertices in the
cycle plus one for the central vertex. The wheel graph W,
with n+1, vertices are defined as the joining of Ki and C,
where Ki is the complete graph with one vertex and C is the
cycle graph with n vertices. The degree of the central vertex
in a wheel graph is n, while each vertex in the cycle has a

degree of 3.Line graph of the subdivision graph of wheel

graph denoted by L(S(Wn)) has order 4n and size nZ"ZL%.The

diameter of line graph of subdivision graph of wheel graph
is 1 for n =4 and 2 for n > 5. In a graph of L(S(Whn)) there
are 3n vertices of degree 3 and remaining n vertices of
degree n [21-27].

The first, second and hyper reverse Zagreb polynomials [28-
29] are defined as;

CM1(G, X) =X yyer(e) X+ (1)
CM2(G, X) =Y uyer(g) XX )
CHM1 (G, X) =Yyer(q) X’ ®)
CHM:(G, X) =Y yer(e) X’ @)

Where the reverse degree of a vertex v is ¢, = A(G) —
dG(V) + 1.

The first, second and hyper Revan polynomials [30] are
defined as;

Ri(G, x) =Y uverg xFut™. )
R2(G, X) =Y uvery XV (6)
HR1(G, X) =L yyer) X+’ 7
HR2(G, X) =L yyer) XM’ (8)

Where Revan degree of a vertex u is rg(u)= A(G) + 6(G)-
dG(u).

The first, second and leap hyper Zagreb polynomials are
defined as [31-32];

LM;(G, X) = ZUVEE(G) Xdz(u)+d2(v) (9)
LM2(G, x)=Y, cE xdz(Wxdz(V) 10
uveE(G)
LHMl G,X =Z €E X[dZ(u)+d2(V)]2 11
uvEE(G)
LHMZ G,X :Z €E X[dz(u)Xdz(V)]z 12
uveE(G)

The M-polynomial correspond degree to degree-based
indices, while the NM-polynomial parallels this for
neighborhood degree-based indices [33-35]. M-polynomials
for M1(G),M2(G),HM1(G) and HM2(G) are defined from the
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formula of M-polynomial of graph. M-polynomial is defined
as

M(G;x,y) = Ts<igjca My (G) X'y, (13)
where § = min{dv|[veV(G)}, A = max{dv|veV(G)}, and
m;(G) is the edge vu € E(G) such that

. . . _ f(xy) _ f(xy) _ rxf(ty) _
i<j, withDx =x — > Dy =y oy Sx—fo = dtSy =

78 d, ) (f(xy)) = f(xx) and
Qu(f(xy)) = x* (f(xy))-

The first, second and hyper Zagreb indices can be computed
from M-polynomial as;

Ml(G)Z(DX + Dy) (M(G' X, Y)) |X=y:1-

MZ(G)Z(DX X Dy) (M(G, X, Y)) |x:y:1-
HM:1(G)=(Dy + Dy)z(M(G; X, Y))|X=y=1-
HM2(G)=(Dy X Dy)Z(M(G; X, y))|X=y=1.

NM-polynomials  for NM1(G),NM2(G),NHM1(G) and
NHMz2(G) can be defined on open neighborhood N(v) of a
vertex.

NM-polynomial of graph G is defined as [36-37];
NM(G;xy) = X m;;(G) x'y’.

Where m;; is the total number of edges vue E(G), such that
{64, 6y} ={i,j} and§,,6, are used in the definition of
neighborhood degree-based indices.

The first Zagreb index can be calculated as derivative of first

Zagreb polynomial at x = 1 [38],
Mi(G) = T | . (14)

The edge partition for degree of end vertices in line graph of

subdivision graph of wheel graph is;

EG3) = {uveEc(L(S(Wh)))|du=3,dv=3},|Ez3)| = 4n;

E(3 n) = {UVEEG(L(S(Wn)))ldu:3 dv:n} IE(3n)| =n;

Enn = {uv€EG(L(S(Wn)))|du=n,dv=n},|Equn| = "2,

Symbols and notations used in this paper are standard and
mainly taken from standard books of graph theory [39-40].
In this paper reverse, Revan, leap degree-based first, second,
hyper first and second Zagreb polynomials, M-polynomials
and NM-polynomials and their indices are obtained for line
graph of subdivision graph of wheel graph.

2. Materials and Method
A molecular graph is a graph such that its vertices

correspond to the atoms and edges to the bonds. The line
graph L(S(Whw)) of a graph G is a graph where each vertex in

partition of line graph of wheel graph is given in table (3).
Differential operators used in  M/NM-polynomials
computation are obtained from equations (13).

3. Results and Discussion

Reverse polynomials and indices of line graph of wheel
graph

Theorem 1. First reverse Zagreb polynomial of L(S(Whn)) is
Anx2(-4) 4 pxe-s 42071
Proof. This theorem is proved by using equations (1) and
(14).

X2,

First reverse Zagreb polynomial of line graph of wheel
graph

CM1(L(S(Wn%))) = Zuverce) xCu*er)

= |E@ana|xO"PHOD 4 E g )| xB-HHED
p|xEDHED

+|E¢1-

= 4nx2(-4) 4 pxns 207D o

CM(L(S(Wa))) = 200D | -
9CM; (4nx2(M—4) 4 nx(n-=5) +—n(n2_1)x_2)

ax |x=1
= 4n(2n-9).

Theorem 2. Second reverse Zagreb polynomial of L(S(Wn))
is 4nx(@=H? 4 px@m 207D (

Proof. This theorem is proved by using equations (2) and
(14).

Second reverse Zagreb polynomial of line graph of wheel
graph

CM2(L(S(Wnx))) = Zuver) X )

= |E (n-tnay | X P=DXO=0) L E 40y | x B=HXED
b xCDXED

= 4nx(=9° 4 px@nm 4 207D

+|Ec1-

n(n 1)

CM2(L(S(Wn))) = =2CCEmI | |
9CM, (4nx(~ 92 4 x4 n)+n(n D x) 2
o |x=1 =n(4n® —33n+ 68 +
n-1
R

Theorem 3. First reverse hyper Zagreb polynomial of
L(S(Wn)) is 4nx[2(“-4)]2+nx(n—5)2+n(n2—1) "

Proof. First reverse hyper Zagreb polynomial of line graph
of wheel graph

CHM1(L(S(Wnx))) = ZquE(G) x(Cutey )?

L(S(Wn)) represents an edge in G. Two vertices in L(S(Wn)) =  |Eqana|x(@ D@D 4 |Eq, |x[0-D+CED? 4B
are adjacent if and only if their corresponding edges in G are 1)|X[(—1)+(—1)]2
a_djacent. The moIecha_r_graphs of subdivision graph and — 4nx 20012 4y (n-5)2 DD Ly
line graph of subdivision graph of wheel graph are 2
represented in figure (1). Revan, reverse degree of end SCHM (L(S(W
vertices of line graph of subdivision graph of wheel graph CHM1(L(S(Wh))) = Mlle
are obtained from (_jegree of vertices. In a line graph of OCHM, (anxl2(1=1 4 py(n-5)% N1, 4)
wheel graph, the 2-distance degree of an edge corresponds to P z lx=1
how many edges are two steps away. The leap degree edge  —p(17n2—136n+279).
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Theorem 4. Second reverse hyper Zagreb polynomial of
L(S(Wn)) is 4nx =" 4 nx(n=” 4 20y
Proof. Second reverse hyper Zagreb polynomial of line
graph of wheel graph
CHM2(L(S(Wnx))) = Buver() X
= |E(n-4,n-4)|X[(“_4)><(“_4)]2 +|E(n-4,-1)|X[(“_4)X(_1)]2 +|E¢1-
by x (VXD

n(n-1)

= 4nx 9" ypx - +——x

9CHM (L(S(Wp,x)))
CHM2(L(S(Wn))) = =52 [yes

dCHM, (él-nx(n_‘l')‘t+nx(4_n)2 +@ x)
F |x=1

= n[4(n-4)* + n?- 8n + —+16].

Revan polynomials and indices of line graph of wheel
graph

Theorem 5. First Revan polynomial of L(S(Wh)) is 4nx2(®-

2 + nx» 1+n(n Uy

Proof. This theorem is proved by using equations (5) and
(14).

First Revan polynomial of line graph of wheel graph is
Ri(L(S(Wnx))) = Tuvery xTut™)

= |Em-2n-2)| x40 4 |E(h2,1) | x @D +D) 4 |E1,1)|xD+D
= 4nx2(-2) + nxm 1+n(n Uy

OR1 (L(S(Wn,x))) |
ax x=1 -

R1(L(S(Wn))) =

aR, (4nx2(n=2)4 nxn_1x+@xz)
ax |x=1

=2n(5n-9).

Theorem 6. Second Revan polynomial of L(S(Whx)) is
4nx™=2)* 4 pxn- 1+n(n Dy,

Proof. This theorem is proved by using equations (6) and
(14).
R2(L(S(Wn,x))) = Tuvery XFw)

= |Em-2n-2)| X" 2XO=2) 4 |E 0,1y |[x ®7DXD) 4 |E(q 1| xD*D)
= 4nx™=2" 4 nx nl+n(n Uy

9R2 (L(S(Wy,
R2(L(S(Wh))) = W ey _
0R; (4nX(n—2)2+an—1+@ X)
ax |x=1

31n%4n

=4n® — 20n* 4 32n3 —

Theorem 7. First Revan hyper polynomial of L(S(Wnw)) is

4nx[20-217 4 nx(n—1)2+n<n2-1) X,

Proof. This theorem is proved by using equations (7) and
(14).

HR1(L(S(Wnx))) =Zuer() xu+™’

= |E 2,02y | X[ D=2 LB .01y [x[(=D+11°
+|E(1,1)|X(1+1)2

= 4nx2-2)1% 4 [ -1)? DO,

2

OHRy (LS W)
ox x=1

HR1(L(S(Wh))) =

dHR, (4nx[2(n_2)]2 +nx(®-1D? +n(nT—1)X4)

ax
=n(17x2-64n+63).

Theorem 8. Second Revan hyper polynomial of L(S(Wh)) is
4nx(®=2* 4 nx(-2)? 20D
2

Proof. This theorem is proved by using equations (8) and
(14).
HRZ(L(S(Wn,X))) ZUEE(G) xuxry)?

|E(n 2,n- 2)|X[(n 2)x(n—-2))? +|E(
2,1)|x[(n—2)><1] +|E(1,1)|x(1><1)
= 4nx(-2* 4 px(-2? 207D
HR2(L(S(Wn))) = ZiR2LEWn )

ax |x=1
AHR, (4nx(=2)* 4 nx(-2)? +n(nT_1)x)
ax |X=1

= n[4(r1-2)4+n2-4n+4+n7_1].

Leap polynomials and indices of line graph of wheel
graph

Theorem 9. First leap Zagreb polynomial of L(S(Whx)) is
4nx8®-1) 4 py7n-54 007D opp
2

Proof. This theorem is proved by using equations (9) and
(14).
LM} (L(S(Wn20)) =Tueeco x[42(0+d2 (V)

|E @a(n-1),40-1) | xE@=D+H4O=DILIE 401) 30
1)|X[4(n 1)+(3n-1)] +|E((3n13n 1)|X[(3n 1)+(3n-1)]

= 4nxB0=D 4 nx7n-5 4 207D yenp
2
) LM (L(S(Wn X))
LM; (L(S(Wh))) = == =22 [y

6LM§(4nx8(n_1) +nx’N—5 +—n(nz_1)x6n_2)

=1

ox
=n(35n-36+3n2).

Theorem 10. Second leap Zagreb polynomial of L(S(Wn))
is 4nx4@-DI" 4 py[4m-1En-1)] 207D  n)2.
2

Proof. This theorem is proved by using equations (10) and
(14).
LMz (L(S(Wn,x))) =Yuek(G) x[dz(Wxdz(v)]

[4(n—-1)x4(n-1)]

= |E@m-n4m-n|x +|E@m-1),@3n-

1)|X[4(n—1)><(3n—1)] + |E((Bn-l,Sn-l)|X[(3n_1)x(3n_1)]
= 4nx[+@-DP 4 y[40-DEn-1)]  BOTD ah)2
2
3 n
LMz(L(S(Wn))) = =200 |

ALM, (4nxl4(-DI? | pyl4(n-1)En-1)] +“(“T‘1)x(3"—1>2)

— =t
_9n*+137n%-281n%+135n
= - .

Theorem 11. First leap hyper Zagreb polynomial of
L(S(Wy)) is 4nx[80-DF 4 nx(7n=5) $ RO7D 4 1o3n1y)2,
2
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Proof. This theorem is proved by using equations (11) and
(14).
LHM; (L(S(Wax))) =Zue(g) X201’

= |E (4(n-1) 4(n-1y | x [H@- D4 (0= D] +|E@(n-1),@3n-

1))|X[4(n_1)+(3n_1)]2 + |EGn-1,3n- 1)lx[(3n—1)+(3n—1)]2

= 4nx[8M-DI? 4 (7n=5)?  DO=D L panqyp2.
2
LHM; (L(S(Wn))) = ZHHECMn) | -

9LHM] (Al-n)([g(n_l)]2 +nx(7n-5)? +@x[2 (3n—1)]2)

x=1

ox
=n(275n2-568n+279+18 n3).

Theorem 12. Second leap hyper Zagreb polynomial of
L(S(Wn)) is 4nx[40-D1* 4
nxl4@- 1)x(3n—1)]2+n(“2—1) < (3n-1)*

Proof. This theorem is proved by using equations (12) and
(14).
LHMa(L(S(Wn,X))) =Xuerq) xId2(xd20F

X[4(n 1)x4(n-1)]? [4(n—-1)x(3n—1)]?

= |Eem-nan-yl +[Eqa1),@nplxL
+ |E((3n-l,3n-1)|X[(3n 1)x(3n-1)]?

= 4nxl4-D1* 4 nX[4(n—1)><(3n—1)]2+$X(3n—1)4.

LHMa(L(S(Wh))) OLAM, (LEWn X))

ox
ALHM, (4nx[+(n- 1)]4+nx[4(n 1x@En-1))2 “(n 1 (3n- 1)4)
x=1
=n(1024(n-1)*+144n’* 35207 + 16 — 384n% — 128n +
81n°-108n*+54n3-12n%+n-(3n— 1)4)
3 .

|x=1

M-polynomials and indices of line graph of wheel graph

Theorem 13.M;-polynomial of L(S(Why))
(3n + n?)x3y™ 4+ n?(n — 1)x"y".

is 24nx3y3 +

Proof. This theorem is proved by using equations (13).
M-polynomial of line graph of wheel graph
M(G;xy) = 4nx3y® + nx3y" + —— (n Dy x"y™,
DyM(L(S(Wh;x,¥))) ,
= 12nx3y® + 3nx3y" + #

DyM(L(S(Wn; x,¥)))

x"y".

2
-1
= 12nx3y3+n?x3y" + rin—2) (n2 )x“ n
(Dx + Dy)M(L(S(Wy; %,¥))) = M1 (L(S(Wp; x,¥)))
= 24nx3y® + (3n + n?)x3y" + n?(n
— Dx"y".
Mi(L(S(Wn))) =My (L(S(Wy; X, ))) |x=y=1=27n + n°.

Theorem 14.Mz-polynomial of L(S(Wx)) is 36nx3y3 +
3n2x3y" + 2 (n D ynyn,

Proof. This theorem is proved by using equations (13).
M-polynomial of line graph of wheel graph M(G;xy) =
4nx3y3 + nx3y" + n(n D) ——x"y",
DXM(L(S(WH;X,Y)))

n?(n—1)

= 12nx3y3 + 3nx3y" + 5

x"y".

DyM(L(S(Wy; %, ¥)))
n’(n—1)
= 12nx3y3+n2x3y" + Txny“.
(Dy X Dy)M(L(S(Wn; %,¥))) = Ma(L(S(Wh; %,¥)))
= 36nx3y3 + 3n%x3y"
n(n—1)
+ Txny“.
M2(L(S(Wn))) = Ma(L(S(Wh; X, ¥))) lx=y=1=1n(36 + 3n +

3

n3-n2
).

2

Theorem 15. HM;-polynomial of L(S(Wn)) is 144nx3y® +
(n® 4 6n% + 9n)x3y" + [2n3(n — 1) + = il 1)] nyn,

Proof. This theorem is proved by using equations (13).
M(L(S(Wn;x,y))) = 4nx3y3 + nx3y"® + —= (n 1) XPym,
DLM(L(S(Wai x,¥))) 2

= 12nx3y? + 3nx3y" + #

DyM(L(S(Wn; x,¥)))

x"y".

n(n-1
= 12nx3y3+n?x3y" +7( 3 )X“ n

(Dyx X Dy)M(L(S(Wn; %, ¥)))

n(n—1
= 36nx3y3 + 3n2x3y" + %x"y“.
DZ M(L(S(Wn; x,¥))) ,
n“(n—1
= 36nx3y3 + Inx3y" + %x“ n

Dg M(L(S(Wn; x,y)))

3
n f—
= 36nx3y3+n3x3y" + %x“y“

(Dx + Dy)?HM(L(S(Wn;x,y)))=HM; (L(S(Wp; X, ¥))) =
144nx3y3 + (n® 4+ 6n2 4+ 9n)x3y" + [2n3(n — 1) +
n3(n-1),; 5 p
201 nyn,
HM; (L(S(Wy))) = HM;(L(S(Wp; X, ¥)))lx=y=1

3_n2
=n (153 —n?+6n+2nd+ %)

Theorem  16.
324nx3y3+3n3x

HM,- polynomial of
xiyn 4 220D (n nS-n)

L(S(Wn)) s

Proof. This theorem is proved by using equations (13).
M(L(S(Wr;xy))) = 4nx3y3 + nx3y™ + T2 xy",
DxM(L(S(Wh; x,¥)))

= 12nx3y3 + 3nx3y" +
DyM(L(S(Whi %, ¥)))

n?(n—1)

n¢,n
> x"y™

n’(n—1
= 12nx3y3+n?x3y" + %

D3 M(L(S(Wh; %,)))

xyn.

3
-1
= 36nx3y? + 3nx3y" + %x“y“.
(Dy X Dy)?M(L(S(Wy; X,¥))) = HMy (L(S(Wy; X, ¥)))

n(n—-1)
= 324nx3y3+3n3x +TX y™.

HM, (L(S(Wy))) = HM; (L(S(Wi; X, ¥))) lx=y=1 =
n(324n+3n? + —>).
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NM-polynomials and indices of line graph of wheel

graph

Theorem 17. NMs-polynomial of L(S(Ww)) is
2(n — 1)(2n + 8)x@n+®y@n+8) 4 2(n — 1)[(2n + 8)
+n(n—-2)+ 8]X(2n+8)yn(n—2)+8
+(—1Mn-2)[n(h-2)
+ 8]Xn(n—2)+8 yn(n—2)+8 .
Proof. This theorem is proved by using equations (13).
NM(L(S(Wr;x,y)))=(n — 1)x@n+8)y(@n+8) 4 5
1)X(2n+8)yn(n—2)+8 + (“—1)201—2) xn(n-2)+8 yn(n—2)+8'
DyNM(L(S(Wn; x,¥)))
— (Tl _ 1)(2n + 8)X(2n+8)y(2n+8) + Z(n
_ 1) (Zn + 8)X(2n+8)yn(n—2)+8
n—1)(n—-2
L0 DO=2) -2
+ 8]Xn(n—2)+8yn(n—2)+8 .
DyNM(L(S(Wp; %,¥)))
— (n _ 1)(2n + 8)X(2n+8)y(2n+8) + 2(n
_ 1)(n(n _ 2) +8 )X(2n+8)yn(n—2)+8
n—1)(n—2
+ ()2—()2[n(n -2)
+ 8]Xn(n—2)+8 yn(n—2)+8
(Dx + Dy )NM(L(S(Wh; x,¥))) = NM; (L(S(Wy; x,¥)))
= 2(n — 1)(2n + 8)x@n*®y@n+8) 4 o(p
—D[(2n+8) + n(n —2)
+ 8]X(2n+8)yn(n—2)+8
+ (-1 —-2)2[nh - 2)
+ 8]Xn(n—2)+8 yn(n—2)+8 .
NM; (L(S(Wn)))=NM; (L(S(Wn; X, ¥))) Ix=y=1=(n —
1)(8 + 14n + n® — 3n?).

Theorem 18. NMy-polynomial of L(S(Wh)) is
(n — 1)(2n + 8)2x@n+8y@n+8) 1 2 — 1)(2n
+ 8)2(n(n _ 2) + 8)2X(2n+8)yn(n—2)+8
n—1)(n-2
+ —( X ) (n(n —2)

+ 8)2Xn(n—2)+8 yn(n—2)+8 )

Proof. This theorem is proved by using equations (13).
NM(L(S(Wn;x,y)))=(n — 1)x@n+8y(n+8) 4 2(p —
1)X(2n+8)yn(n—2)+8 + (n-1)(n-2) xn(n-2)+8 yn(n—2)+8.
DyNM(L(S(Wn; x,¥)))
= (n—1)(2n + 8)x@n+8y@n+8) 4 o(p
_ 1)(27’1 + 8)X(2n+8)yn(n—2)+8
n—1)(n—-2
L0 DO=2) -2
+ 8]Xn(n—2)+8yn(n—2)+8 .
DyNM(L(S(Wn; x,¥)))
= (n— 1)(2n + 8)x@n+8y(@n+8) 4 7y
_ 1)(n(n _ 2) +8 )X(2n+8)yn(n—2)+8
n—1)(n-2
L= D02, o2
+ 8]Xn(n—2)+8 yn(n—2)+8

(Dy X Dy)NM(L(S(Wn; x,¥))) = NM (L(S(Wy; x,¥)))
= (n — 1)(2n + 8)2x@n+8)y(2n+8) 4 7y
- 1D(2n
+ 8)2(n(n _ 2) + 8)2X(2n+8)yn(n—2)+8
+ —(n — 1)2(n —2) (n(n —2)
+ 8)2Xn(n—2)+8 yn(n—2)+8 .
NM, (L(S(Wp))) =
NM, (L(S(Wy; %, Y)))|x=y=1=

n®—8n®+48n*-112n3+312n2-64n—128

2
Theorem 19. NHM;-polynomial of L(S(Why)) is
(n — 1)[2(2n + 8)]?x@n+8)y(n+8) 4 7y — 1)[(2n + 8)
+ n(n _ 2) + 8]2X(2n+8)yn(n—2)+8

+(n—1)(n—-2)[n(nh-2)
+ 8]2Xn(n—2)+8 yn(n—2)+8 .

Proof. This theorem is proved by using equations (13).
NM(L(S(Wa;x,y)))=(n — 1)X(2n+8)y(2n+8) +2(n -
1)x@n+)yn(n-2)+8 (n—1)2(n—2) xn(=2)+8 yn(n-2)+8
DyNM(L(S(Wy; %, ¥)))
= (n — 1)(2n + 8)x@n+8)y(@n+8) 4 7(p
_ 1)(21’1 + 8)X(2n+8)yn(n—2)+8
n—1)(n—-2
+ M (n(n —_ 2)
+ 8)Xn(n—2)+8 yn(n—2)+8 .
DyNM(L(S(Wp; %,¥)))
= (n— 1)(2n + 8)x@n*®y@n+8) 4 7y
_ 1) [n(n _ 2) +8 ]X(2n+8)yn(n—2)+8
n—1)(n—2
+ u (n(n — 2)
+ 8)Xn(n—2)+8 yn(n—2)+8 .
(DX + Dy)ZNM(L(S(Wn! X, y))) = NHMl(L(S(Wn: X, y)))
=4(n—-1)(2n+8)(5

+ n)x@n*®y(2n+8) 4 9 — 1)(160
+ 26X(2n+8)yn(n—2)+8

+ (-1 —-2)[nh-2)
+ 8]2Xn(n—2)+8 yn(n—2)+8 .

NHM; (L(S(W,))) =NHM; (L(S(Wy; X, ¥))) |x=y=1
=(n — 1)(8n? + 256n + 640 + n° + 28n% — 4n*).

Theorem 20. NHMz-polynomial of L(S(Whn)) is

(n — 1)(2n + 8)*x@n+8y@n+8) 4 2(n — 1)[(2n +
8)(n(n _ 2)) + 8]2X(2n+8)yn(n—2)+8 + (n‘l)zﬂ [n(n _
2) + 8]44Xn(n—2)+8 yn(n—2)+8 .

Proof. This theorem is proved by using equations (13).
NM(L(S(Wn;x,y)))=(n — 1)x@n+8y(@n+8) 4 7(n —

1)X(2n+8)yn(n—2)+8 + (n—1)2(n—2) Ln(n-2)+8 yn(n—2)+8 )

DyNM(L(S(Wy; %,¥)))
= (n—1)(2n + 8)x@n+®y(@n+8) 4 2(p
—1)(2n+ 8))((2n+8)yn(n—2)+8

n—1)n -2
+ —( )2( ) [n(n—2)
+ 8]Xn(n—2)+8 yn(n—2)+8 .
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DyNM(L(S(Wy; %,¥)))
= (n — 1)(2n + 8)x@n+®y(n+8) 4 7
_ 1)[n(n _ 2) +8 ]X(2n+8)yn(n—2)+8
+ —(n — 1)2(n —2) [n(n—2)
+ 8]Xn(n—2)+8 yn(n—2)+8 .
(Dy X Dy)>NM(L(S(Wp; %, ¥))) = NHM, (L(S(Wp; X, ¥)))
= (n — 1)(2n + 8)*x@n*ByEn+8) 4 7 (pn
— 1D[(2n + 8)(n(n — 2))
+ 8]2X(2n+8)yn(n—2)+8
+ —(n _ 1)2(n —2) [n(n—2)
+ 8]4-4_Xn(n—2)+8 yn(n—2)+8 .
NHM, (L(S(Wy))) =NHM; (L(S(Wa; X, 1)) lxey=1
=n—12n+8)*+2(n—1)((2n+ 8)n(n — 2) + 8)? +
—(n—1)2(n—z) (n(n—2) +8)*~.

Figure 1: The subdivision graph of the wheel Wy and
the line graph of subdivision graph of the wheel
L(S(Wh)).

Table 1: The reverse degree edge partition of L(S(Whn)).
Reverse degree (n-4,n-4) | (n-4,-1) | (-1,-1)
Number of edges | 4n n n(n—1)
2

Table 2: The Revan degree edge partition of L(S(Wh)).
Revan degree (n-2,n-2) | (n-2,1) (1,1)
Number of edges 4n n n(n—1)

2

Table 3: The leap degree edge partition of L(S(Wh»))
Degree  |(d»(3),d,(3)) |(d;(3),d,(n)) |(d;(n), d,(n))

Leap degree |(4(n-1), 4(n-1)) | (4(n-1), 3n-1) | (3n-1, 3n-1)

Number of 4n n n(n—1)
edges 2

4. Conclusion

Reverse, Revan, leap polynomials, hyper-polynomials, M-
polynomials, NM-polynomials and their indices are studied
for line graph of subdivision graph of wheel graph.
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