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Abstract: The study of degree based topological indices plays very important role in QSAR/QSPR. The different
degree based topological indices are used to characterize the chemical compound. In the this paper we compute the M-
polynomial for different windmill graph, and also from the obtained M-polynomial, we derive different degree based
indices.
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1. Introduction

The graph considered here is a finite undirected and simple graphs. Let G{\/, E} is a graph, where V is the vertex set
and Eis the edge set. If the graph G {V , E} is connected if there exists edge between every pair of vertices in G. If
[\/(G)| =n and |E(G)| =m, then the graph is also called (n, m) graph. The degree of vertex V is denoted by dg (v) is

the number of vertices adjacent to V. The edge connecting the vertices U and Vv is denoted by € =uv. The degree of an
edge e =uV is denoted by d,(e)such that d,(e)=dg (u)+dg(v)—2. The concept of degree in graph theory is closely
related to the concept of valance in chemistry. For details on basics of graph theory we refer the standard text

[1][2][3]-

A molecular graph is a graph in which the vertices corresponds to the atoms and edges corresponds to the chemical bonds
of molecules. A single number that can be computed from the molecular graph and used to characterize some property of
the underlying molecule is said to be a topological index or molecular structure descriptor. Several such descriptors have
been considered in theoretical chemistry and have some application especially in QSAR/QSPR.

Numerous algebraic polynomials have useful applications in chemistry such as Hosaya Polynomial
(Wiener Polynomial) which plays a very important role in determining distance based topological indices.

Similarly among several polynomial plays very impartant role in determining closed form of many degree based
topological indices [4,5] . The major purpose of M- polynomial is the it gives large information about the degree based
indices.
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The M-polynomial of a graph was introduce by SANDI KLAVZAR . Using M-polynomial the degree based topological
indices can be routinely calculated. The wind mill graphW(k, n) is an undirected graph constructed for kK > 2 and n> 2

by joining n copies of the complete graph K, at a shared universal vertex. The different types of windmill graph are Dutch
windmill graph, French windmill graph, Kullli path windmill graph, Kuli cycle windmill graph etc.

Basic definitions and results:

The M-Polynomial of a Graph G is denoted and defined as M G X, y Zm

O<i<j<A
Where o= Min{dV/VeV(G)}, A= MaX{dV/VEV(G)} and m;(G) is the edge VUEE(G) such that
{d,.d,j={ij}.

The first Zagreb index was introduced by Guttmann and Trinajstic [9]. It is an important descriptor and has been closely
correlated with many chemical properties. The first Zagreb index of G is defined as

M,(G)= > dg(u)’ or M,( Z[d W)l

ueV(G) uveE (G

The second Zagreb indices were denoted and defined by M, (G)=[d. (u)dg (v)].
G)

uveE(
introduced to take account of the contribution of pair of vertices.

In 1975 Randic Introduced the best known degree based index is known as the Randic index denoted and defined by

R(G)= X (dege (u)deg (V) 2

uveE(G)

More generally the general Randic index denoted and defined by

R,(G)= Y (deg, (u)degs (v))"

uveE(G)

This is also known as branching index or connectivity index.

The second modified Zagreb index is denoted and defined as™ M, (G) = Z _ .
uveE(G) dG (U )dG (V)

The symmetric division degree index is defined as

min(d (u),d(v)) , max(d(u),d(v)
max(d(u),d(v)) min(d(u),d(v) |

SSD(@G)= Y.

uveE(G)

The Harmonic index is defined as H(G)= Z #
uveE(G) d (U) + d (V)

The inverse sum index is defined as 1(G) = Z _d(dv) .
wee(e) d(U) +d(v)
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The augmented Zagreb index is defined as

du)+d(v)-2

The table 1 given below gives the relation between some degree based topological indices and

M-polynomial of corresponding windmill graphs.

Topological index Formula from of M (G; X, y)

First Zagreb index M, (G) D, +D, XM Gix, y))x:y:l

(
Second Zagreb index M, (G) (D,D, IM(G; %, ¥)),y
Randic index R, (G) (DeDe MG X, Y)), s

Second modified Zagreb index "M, (G) (SXSy XM Gix, y))x:y:l

Inverse Randic index RR_(G) (SX“S;' XM (G; x, y))X:y:1

Symmetric division index SSD(G) (D,S, +5,D, IM(G; x, )

Harmonic index H(G) 28, J(M(G; X, ¥)), s

Inverse sum index |(G) (S,3(D, Dy)XM G Y)yas

Augmented Zagreb index A(G) s3Q.,J (D? D} M (G;x, Y)eyr
Table 1

OX Yo gy

I(F(xy))= f(xx) and Q,(f(x,y)=x"f(xy).

Where D, :X.M, D =yw, S, =ls f(tt y)dt, Sy:i f(X’t)dt
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2. Main results.

Theorem 2.1: The M-polynomial of Dutch windmill graph is given by

M[D[(x, y)]=m(n—2)x?y? + 2mx?y>"

Proof:
P .
o« % .
R 1 y—=9_
. »
2 m P 4
. ‘ff‘ >
El
. .
K3 o
- 4
.—. ‘ .
.\ ’
.. .. ¥

Figure 1: Dutch wind mill graph

The Dutch windmill graph DIS”‘) is the graph obtained by taking m >1copies of the cycle .C, :n >3 with a vertex in
common. The Dutch windmill graph has the vertex set V(G) and edge set E(G) where the cardinality of V(G) is
[\/(G) =m(n—1)+1 and the cardinality of E(G) is |E(G)| = mn .From the diagram of Dutch windmill graph have two
partitions of vertex set and two partitions of edge set.

The partition of vertex set is as follows.
V, ={veV(G):dg(v) = 2} such that |V,| = m(n-1) and
V,, ={v eV (G):dg (v) = 2m| such that |V,| =1
The partition of edge set is as follows.
E, ={uve E(G):dg(u)=2,dg (v) = 2} such that |E,| = m(n—2) and
Epmez = {Uv € E(G) :dg (u) = 2,d (v) = 2m} such that |E,,,,,| =2m

Now the M-polynomial of Dutch windmill graph is defined as
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M [D:‘m)(x’ Y)]z Zmijxi yj

S=<i<j<A

M [Dr(wm)(x’ Y)]: Zmzzxzy2 + Zmz(zm)xzyzm

2<2 2<2m

M [Dr(wm)(x’ Y)]: Z|E4|X2y2 + Z|E2m+2|xzy2m

2<2 2<2m
M[D™(x, y)]= m(n— 2)x?y? + 2mx?y?" is the M-polynomial of Dutch windmill graph.
Theorem 2.2: Let Dr(,m)be the Dutch windmill graph, then
1. M,(D™)=4m(n—2)+4(m+m?)

2. M,(D™)=4m(n—2)+8m?,
3. R,(D™)=2%m(n—2)+22" m**,

oy (pm)- M=2) 1
4 MZ(DI’I )_ 4 2
@) _mh-2)  2m
S5 RRa (Dn )_ 220{ + Za(zm)a
6. SSD(D™)=2m(m+n—1)

8. 1(D™)=m(n —2)+£.

9. A(Dﬁ'“)): 8mn.
Proof: From theorem (1) we have M-polynomial of Dutch Windmill graph is
M[D™ (x, y)]= m(n = 2)x2y? + 2mx?y>™, Then we have
D,[M(D{™ (x, y)|=2m(n—2)x?y? + 4mx?y>".
D, [M (Dﬁm)(x, y)] =2m(n - 2)x?y? + 4m>x?y>",
Consider |(D, +D,)(M (D (x, y)))|= 4m(n— 2)x?y? + 4(m +m? )2y ="
At x=1&y=1
The First Zagreb index of wind mill graph is M, (D{™ )= 4m(n —2)+4(m+m?).
We have D, D, [M(D{™(x,y)|=4m(n-2)x?y? +8m*x?y?".
At x=1&y=1

The Second Zagreb index of wind mill graph is M, (D™ )= 4m(n —2)+8m?.
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We have Dy Dy [M (Dém)(x, y)]: 27 m(n—2)x?y? + 2% mx?y*"
At x=1&y=1

The Randic index of Wind mill graph is R, (D{™ )= 22 m(n —2)+ 2% m**

_ 2,,2m
We have S,S [M (D™ (x, y)]zm(”TZ)xzy2 +%.
At x=1&y=1
The second modified Zagreb index of windmill graph is
-2) 1
2, (D)= M0 =2) | 1
0r") 4 2

mn-2) , , 2mx*y*"

sesi MO (x y)]- T0-Dyzye 21

At x=1&Yy =1

Inverse Randic index of Windmill graphis RR,, (D.ﬁm) )= m(;z; 2) g 2 (22m ) '
a n]a

[S,D, + SyDX][M (Dr(]”‘)(x, y)]z 2m(n—2)x*y* + 2(m + mz)xzy2m .
At x=1&y=1

Symmetric division index of windmill graph SSD(DrEm)) = 2m(m +n —1) :

2+2m

)]= m(n—2)x* L 2mx

SXJ[M (Dlﬂm)(x, y . S

At x=1

m(n—2) ,.2m

Harmonic index of Dutch windmill graph H (Drfm) ): 5 T
m+

4m?

(m+1)

2m+2

s,{3[D,D,M (D™ (x, )]} = m(n—2)x* + X

At x=1

4m?
m+1

Inverse sum index of Dutch wind mill graph | (Drfm) ): m(n—2)+

524Q,J[D*DEM (D™ (x, y) )| = 8m(n — 2)x? +16mx>".
At x=1

Augmented Zagreb index A(Drfm) ): 8mn.
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Corollary: For a windmill graph having 5copies of cycle with 5 vertices we have
1. M,(D™)=180.
2. M,(D™)=260.
3. R,(D™)=15.2% + 225 —1522% 4+10.2%° 5,

4 mMZ(Drﬂm)):%.
my_ 15 10

5. RR,(D™) 2 * oy
6. SSD(D!™)=90

(m))_ 22
7. H(D™)= =

(m)_ 99
8. 1(DM)= =

(o]
-y
O
=

2
N—
Il
N
o
S

Theorem 2.3: The M-polynomial of French windmill graph is given by
2
M[F (x y)]= min’ 30+ 23n F2etyr g m(n -y,

Proof:

Figure 2: French wind mill graph
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The French windmill graph Fn('“) is the graph obtained by taking m > 2 copies of the complete graph K, :n>2 with a
vertex in common. The French windmill graph has the vertex set V(G) and edge set E(G) where the cardinality of

mn(n —1)_

V(G) is [\/(G] =m(n-1)+1 and the cardinality of E(G) is |E(G]: From the diagram of French

windmill graph we the two partition of vertex set and two partition of edge set.

The partition of vertex set is as follows.

V,, ={veV(G):dg(v) =n-1} such that V, ;| =m(n-1) and
Vipam = IV €V(G) 1 dg (v) = (n—1)m} such that |V, ,,|=1
The partition of edge set is as follows.

n? —3n+2)

Ejn) = 1Uv e E(G):dg (u)=n-1,dg (v) =n—1] such that ‘Ez(n_l)‘ = m( and

Esogm = UV € E(G) :dg (u) =n—1,dg (v)=m(n—1)} such that ‘E?_(n_l)m‘ =m(n-1)

Now the M-polynomial of French windmill graph is defined as

M [Fn(m)(xi y)]: Z mijxi y!

S<i<j<A

M [Fn(m)(X' y)]: Z m(n—l)(n—l)xn_lyn_l + z m(n—l)g(m(n—l)xn_lym(n_l)
(n-1)<(n-1) (n-1)<m(n-1)

M [Fn(m)(xn Y)]: ‘EZ(n—l) Xn_lyn_l + ‘Ez(n—l)m Xn_lym(n_l)

2
M[Fn(m)(x, y)]:wxzy2 +m(n—1)x"*y™™ Y s the expression for M-polynomial of French windmill
graph.

Theorem 2.4: Let ™ be the French windmill graph, then

1. M, (F™)=m(n-1)n*-3n+2)+ m(m+1) n—1)
2. Mém) — m(n—1)3(n—2)+m2(n_1)3 _ (n—1)3(m(n—2)+2m2)

2 2
20+1 a+l
3. R, (Fn(m)): m(n —1) ; (n - 2) + (n _1)2a+1 met — (n _1)2a+1|: m(n - 2)2+ 2m } |
4 "M,(E™)= m(n—2)+ 2
B 2(n-1)

5. RR(F™)=_ M (N=2)+2
a( ) 2ma,1(n_1)2a71

6. SSD(F™)=(n—1)fm? +mn—2m+1)
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7. HE™)= m(n—2)+ 2m
2 m+1
8. 1(F™)= m(n—l)z(n—2)+ m?(n -1y’ |
4 m+1

9. AFM)="l min ) m(n-2)

16(n-2)* (mn-m+n-3)°

Proof: From theorem (1) we have M-polynomial of French Windmill graph is

2
M [Fn(”‘)(X, y)]= min _1)2 (n-2) X"y m(n —1)x"y™™ ™ Then we have

2
DX [M (Fn(m)(x, y) _ m(n _1)2 (n_z)xn 1yn -1 ( )ZXn 1ym n-1)

Dy [M (Fn(m)(X, y) = X y (n 1)2 n lym n-1)

Consider

(D, +D,)M (D (x )] = m(n-2)n = 30+ 2pcy™ + (m(n -2 +m?(n—2f -2y
At x=1&y=1

The First Zagreb index of wind mill graph is Ml(Fn(m)): (n—1)° (m2 +mn-— m).

3

Dy [M (Fn(m)(x’ y) : m(n _1; (n i 2) X —1yn <im (n 1)3Xn—lym n- 1

At x=1&y =1
Bt
The Second Zagreb index of wind mill graph is M, (an): (n-1) (2m 2_ 2m+ mn).
2a+1
B R e B A
At x=1&y =1
2a+1 a+l
The Randic index of Wind mill graph is R, (Fn(m))= (n-1) [2 > —2m+ mn]
_ n-1,,m(n-1)
S, [M (Fn(m)(x, y)] m(n 2) XMyt Xy

At x=1&y=1
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The second modified Zagreb index of windmill graph is *M, (Fn(m) ) = M

n-1
n-1,,m(n-1)
s*se|M(EM X, :m(n—l)(n—Z)XH n-1 m(n—l)x y
X )’[ (n ( y))] 2(n_1)2a + (n—l)zam"‘
At x=1&y=1
m“(n—2)+2

Inverse Randic index of Windmill graphis RR,, (Fn(m’ ):

2ma—l(n _1)20:71 )
[S,D, +5,D,IM(F™(x, y)|= m(n—1fn - 2)x"y" + (n 1)L+ m? ey,
At x=1&y=1

Symmetric division index of windmill graph SSD(Fn(m)): (n —1)(m2 +mn—-2m +1).

2n-2 (2+m)(n-1)

s IM(E™x, :m(n—2)x mXx

X [ (n (X y)] 4 + —
At x=1

Harmonic index of French windmill graph H(Fn(m)): m(n—2)+ 2m _

2 m+1
2 2 2

S, 1J|D,D,M(F.™ (x, _mn-1*(1-2) o0, m’(n-1) (n-1)(m+1)
X{[ x =y (n (Xy))]} 4 X + (m+1) X

At x=1

2 2 2
Inverse sum index of French wind mill graph | (Fn("‘)): m(n _121 (n-2) L r(nn —11) .
+

7 4 4
S? JID:D3M (D™ X, = M X244 m (n _1) X(mn—m+n73)
X {Q_z [ x =y ( a( Y))]} 4(2n - 4)2 (mn Con _3)3

At x=1

m(n-1)’ .\ m*(n—-1)’

: m ) —
Augmented Zagreb index A(Fn )— 22— 4)2 (mn—m+n- 3)3 :

Corollary : For a French windmill graph having 5copies of cycle with 5 vertices we have

1. M,(F")=720
2. M,(F™)=2080
_ 42a+1(2.5a+1 +15)

3. R,(F") 5

n

— 2.2%(25%" +15)
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4 mMZ(F;m)):%.
5 RR, (Fn(m)): 2_2:—?;25—1
6. SSD(F™)=184
(m))_ 22
7 H(Fn )_ 6
(m))_ 380
8. I(F™)= 5

9. A(F™)=15306.

n

Theorem 2.5: The M-polynomial of Kulli path windmill graph is given by
M|[p™, (%, y)|= 2mx2y® +(mn—3m)x3y® + 2mx2y™ + (mn — 2m)x3y™

Proof:

Figure 3: Kulli Path wind mill graph

The Kulli path windmill graph Pn(f‘l) is the graph obtained by taking m > 2 copies of the graph K, + P, :n>4 with a
vertex K, in common. The Kulli path windmill graph has the vertex set V(G) and edge set E(G) where the cardinality
of V(G) is [\/(G)| =mn +1 and the cardinality of E(G) is |E(G) = 2mn —m.From the diagram of Kulli path windmill
graph we the three partition of vertex set and four partition of edge set.

The partition of vertex set is as follows.

V, = {veV(G):dg (v) = 2} such that |V,| = 2m

V, ={veV(G:dg (v) = 3)} such that |V, = mn —2mand
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V=1V eV (G):dg(v) =mn} such that |V

mn|_

The partition of edge set is as follows.
Es = {uve E(G): dg (u) = 2,dg (v) = 3}such that |E5| = 2m

Ee = {uve E(G):dg(u)=3,dg (v) = 3} such that |E¢| = mn—3m and

Epn.z = UV e E(G) :dg (u) = mn,dg (v) = 2} such that |E,,,.,| = 2m
And E,,; = {uve E(G) :dg (u) = mn,d (v) = 3} such that |E,, ;| = mn—2m
Now the M-polynomial of Kulli path windmill graph is defined as
M[P™(x, y)|= > mx'y!
s<izj<a
M[P™(x, y)|= ;me y +3§<;m3<3x y +2<me2mnx y" +3<anm3mnx y"

M [P (x, y)|= [Es X2y +|Eq|X3Y® + [ XY™ + |EpnisCy™

M[P(x, y)|=2mx?y® + (mn —3m)x®y® + 2mx2y™ + (mn — 2m)x®y™ is the expression for
M-polynomial of Kulli path windmill graph.

Theorem 2.6: Let P be the Kulli path windmill graph, then

n+1

1. M,(P™)=m?n? +9mn—10m.
2. Mz(Pn(+1) 3m?n® —2m*n+9mn —15m.
3. R,(P™)=(3mn)”(mn —2m)+2m(2mn)” + 9% (mn —3m)+2.6“m

4. r“MZ(P( ))=%+3i+%.
n
2_m+mn—3m 2m mn —2m

5. RR,(P™ + +
P2) 9« (2mn)*  (3mn)”

n+1

6. SSD(P™)=3m?2n? —5m2n+2mn—5?m+3_%_
" g} o) _n =)
3 (mn+2) mn+3
8 |(p(m)>= am’n 3mn(mn —2m)Jr 3mn  21m
' " mn+2 mn +3 2 10
9 A(P('“))— 432m | 729(mn —3m) . 168m°n* N 27m*n*(mn —2m)
ST a3 T 102e T () (o)

Proof: From theorem (1) we have M-polynomial of Kulli path Windmill graph is

M[P{(x, y)|= 2mxy® + (mn —3m)x®y® + 2mx2y™ + (mn — 2m)x®y™ , Then we have
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D, [M(P™ (x, y)|= 4mx?y® +3(mn —3m)x3y® + 4mx?y™ +3(mn — 2m)x°y™.
D, [M (Pn(j”l)(x, y)] =6mx2y® +3(mn —3m)x°y® + 2m*nx?y™ +mn(mn —2m)x3y™.
Consider

(0, + D (e )]

10mx2y® + 3(2mn — 6m)x®y°+(4m + 2m? n)xzym”+[3mn 6m + (mn)”* —2m n]x3 m

At x=1&y=1

The First Zagreb index of Kulli path wind mill graph is M [ M] m?n® +9mn —10m.

DXDy[M (Pn(f})(x, y)]:12mx2y3 +9(mn —3m)x®y® +4m?nx’y™ + 3mn(mn — 2m)x°y™.

At x=1&y=1

)=3m?n? — 2m?n +9mn —15m

The Second Zagreb index of Kulli path wind mill graph is M (Pm

n+1

Dy Dy [M(P™(x, y)|=2.6“X2y® + 9% (mn —3m)xy® + (2m)***n“x?y™ + (3mn)” (mn — 2m)x*y™
x=1& y =1 ,The Randic index of Kulli path Wind mill graph is
R, (P{™)=2.6"m+9¢(mn —3m)+(2m)**n“ +(3mn)* (mn —2m),

n+1

2,,3 3,3 2\,mn 3,,mn
mx*y +(mn—3m)x y* Xy +(mn—2m) y

Sy [M (Pn(ﬂ)(x’ Y) =

3 9 n 3mn
At x=1&y=1
The second modified Zagreb index of Kulli path windmill graph is >M, (P )= n;n +3i +%_
n
3y® 2yymn 3,,mn
S;’[M (Pn(ﬂ) )] 2mx?y® .\ (mn—3m)x°®y | 2’y +(mn—2m)x y
* o (2mn)” (3mn)”

At x=1& y =1,Inverse Randic index of Kulli path Windmill graph is

RR, (P 2m+(mn—3n) 2m  mn-2m
e 9 (2mn)*  (3mn)”

)] 13mx?y?

[SXDy+SyDX][M( +2(mn—3m)x’y +(f\'+m2njx2ym”

n+l

+ {M +3m(mn — 2m)}x3ymn
mn

At Xx=1&y =1, Symmetric division index of Kulli path windmill graph
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Is SSD(P™ )= (3mn)? —5m2n + 2mn —%m —%+3.
5 6 mn+2 mn+3
S,J [M (Pn(j“l)(x, y)]: 2mx + (mn —3m)x + 2mx +(mn —2m)

5 6 mn + 2 mn+3
At x=1

Harmonic index of Kulli path windmill graph is

+ +
5 3 (mn+2)  mn+3

n+l

H(p) 4m mn-3m  4m  2(mn-2m) |

mx°® 3(mn —3m)x° L @min)x™* 3mn(mn —2m)x™*
5 2 mn + 2 mn+3

s, {[D,D,M(F™ (x, )= 12

At x=1

Inverse sum index of Kulli path windmill graph is

2
(P 12m 3(mn —3m) L Am*n 3mn(mn — 2m).
5 2 mn + 2 mn +3

432x*  729(mn—3m)x* 168x™ 27m°n*(mn—2m)x™*
E + + + ,

53Q.,3[D2DM (D™ (x, )l 213 1024 m?n (mn+1)
At x =1,

Augmented Zagreb index of Kulli wind mill graph is

AP )= 432m 729(mn —3m) | 16sm’n* 27m®n®(mn —2m)
243 1024 (mn)° (mn +12)°

n+1

Corollary : For a Kulli path windmill graph having 5copies of path with 3 vertices [First kulli path wind mill graph] we
have

1. M,(F")=310,
2. M,(F™)=58s5
3. R,(F")=10(6)" +10(30)" +5(45)".
m m)_ 31
4 I\/IZ(Fn )_15
m)_10 10 5
5. RR,(F™) o a0y T @S
6. SSD(F.m)= 4284
15
7. H(E™)=87
" /7153
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9. AF™)=1224,
Theorem 2.8: The M-polynomial of Kulli cycle windmill graph is given
M I:C:Irl(xr Y)]= mnx®y® +mnx®y™

Proof:

Figure 4: Kulli cycle wind mill graph

The Kulli cycle windmill graph Cc™ is the graph obtained by taking m copies of the graph K, +C, :n>3 with a

n+l

vertex K, in common. The Kulli path windmill graph has the vertex set V(G) and edge set E(G) where the cardinality

of V(G) is [\/(G] =mn+1 and the cardinality of E(G) is |E(GX =2mn. From the diagram of Kulli cycle windmill
graph we the two partition of vertex set and two partition of edge set.

The partition of vertex set is as follows.

V, = {veV(G):dg(v) =3} such that V,| = mn and

V,, ={veV(G):dg(v) =mn} suchthat |V,,| =1
The partition of edge set is as follows.
Ee = {uve E(G): dg (u) =3,dg (v) = 3}such that |E;| = mn and

Epnes = UV € E(G) 1 dg (u) = mn,dg (v) = 3} such that |E mn| .

mn+3

Now the M-polynomial of Kulli Cycle windmill graph is defined as

M [Cr(lT]?(X' y)]: Zmijxi y’

S=<i<j<A

M [CrETl) (X! y)] = Z m3£3X3y3 + Z m3.mn Xsymn

3<3 3<mn
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M[C( (X y):|_|E6|X3y3+|Emn+3|x3 "

n+1
M [C,(]Tl) (x, y)]z mnxy® + mnx®y™ is the expression for M-polynomial of Kulli cycle windmill graph.

Theorem 2.9 : Let C be the Kulli cycle windmill graph, then

1. M,(Cr, )= (mn)? +9mn

n+l

2. M,,(C™,)=3(mn)? +9mn

3. R,(C,)=3(mn)" +3%mn

n+l

) m+l_mn+3

4. "M, (Cr =%

n+1

mn_mn
3% (3mn)*

(mn)*

5. RR_(CI, )=

n+1

+3

n+l

6. SSD(C, )= 2mn +

» ) (mn)* +9mn
7.H(Cr,)= ECER

» ) 9mn(l+mn)
8. 1(C7.) 2(3+mn)

3*mn  3*(mn)’
9.AIC", )= :
S 64 +(mn +1)°

Proof: From theorem (1) we have M-polynomial of Kulli cycle Windmill-graph is
M[C™ (x, y)|= mnx®y® +mnx®y™ , Then we have
D, [(Cr(]Tl) (X, y)] =3mx%y® +3mnx’y™
[M( cm(x, y)] 3mnx®y® + (mn ) x3y™.
Consider
[(DX + Dy)(M( m(x, y)))] emNX’y +[3mn+(mn) ]><3ymn
At x=1&y=1

The First Zagreb index of Kulli cycle windmill graph is M [C( )] m?n +9mn.

n+1

23mn

D,D, [M [ (Ccm(x, y)] omnx®y® +3(mn)* x%y

At x=1&y=1
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m
n+1

The Second Zagreb index of Kulli cycle win mill graph is M ( ) 3m?n? +9mn.

D:(Z D;Z [M (CrETB (X, Y)] 320[ mnX y +3“ (mn)a+1 3 ymn
At x=1&y=1

The Randic index of Kulli cycle Windmill graphis R, (C{™ )= 9% mn + 3¢ (mn)**

n+1

mnx’y? . mnx>y™
9 3mn

Sy[M (Crng) (X, Y) =
At x=1&y=1

mn

The second modified Zagreb index of Kulli cycle windmill graph is 2M (C(m)) o %

n+1

mnx’y® . mnx>y™

sy MR ==+ Ty

n+1

At x=1&y =1

) mn mn

Inverse Randic index of Kulli cycle Windmill graph is RR (C(”‘) —+ —
9%  (3mn)

n+l

2
[5,D, +5,D,M(C (x, y)]= 2mnx®y? + {3+ @Jx?’ym”.

At x=1&y=1

2
Symmetric division index of Kulli cycle windmill graph is SSD(CM) 2mn +(3 (m;) j

6 mn+3
s Jm P(m) ’ _ mnx mnx .
X [ (n+l(X y) 6 + mn+3
o : - : m\_ 9mn +(mn)*
At x =1 Harmonic index of Kulli cycle windmill graph is H(CM) —_—
3(mn +3)
3mnx®  3(mn)*x™*3
D,D M(C™ = .
s, .o mle ey = TR+ S
omn(mn +1)

At X =1 Inverse sum index of Kulli cycle windmill graph is I(C('“)):

n+l

2mn+6

) 729mnx*  27m*n*x™+

3 3R3 (m)
57{Q,9[D:D;M (D" (x, 64 (mn+1y
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At x =1, Augmented Zagreb index of Kulli wind mill graph is A(C

(m)) 729mn  27m‘n*
nil )= + 3"
64  (mn+1)

Corollary : For a Kulli cycle windmill graph having 5copies of cycle with 3 vertices we have

> W bpoe

8.
9.

mMz(Crng)): 2.

m)- 4> 15
RRa (Cﬂ+1) 32a + (45)a
ssp(c™)=108.
Hlewm)-2

Alcm)=504.61.

n+1

Conclusion: In this paper we calculate the some topological indices of wind-mill graphs by constructing their M-
polynomial, and by using some calculus such as differentiation and integration.
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