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Abstract The Kulli cycle windmill graph 07(1 41 is the graph obtained by taking m copies of the graph
K1+ C, for n > 3 with a vertex K; in common. In this paper, we compute Zagreb, hyper-Zagreb,
Randic connectivity, general Randic connectivity, sum connectivity, general sum connectivity, atom-bond

connectivity and geometric-arithmetic indices of Kulli cycle windmill graph.
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1 Introduction

In this paper, we consider only finite, connected, undirected without loops and multiple edges. Any
undefined term in this paper may be found in Kulli [6].

Let G be a connected graph with vertex set V(G) and edge set E(G). The degree d¢(v) of a vertex
v is the number of vertices adjacent to v. The edge connecting the vertices v and v will be denoted by
uv. Let dg(e) denote the degree of an edge e in GG, which is defined by dg(e) = dg(u) + dg(v) — 2 with
e = uv.

A molecular graph is a graph such that its vertices correspond to the atoms and the edges to the
bonds. Chemical graph theory is a branch of Mathematical chemistry which has an important effect on
the development of the chemical sciences. A single number that can be used to characterize some property
of the graph of a molecular is called a topological index for that graph. There are numerous molecular
descriptors, which are also referred to as topological descriptors that have found some applications in
theoretical chemistry, especially in QSPR/QSAR research. In [5], the first and second Zagreb indices
were introduced to take account of the contributions of pairs of adjacent vertices.

The first and second Zagreb indices of a graph G are defined as M;(G) = ZUGV(G) dc(v)? or

Mi(G) = ZuveE(G) [de(u) + d(v)] and M2 (G) = ZuveE(G) [de(u)de(v)].
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The first hyper Zagreb index of a graph G are defined as HM1(G) = -, e p(e)lda(u) + de(v)]%.
This topological index was defined by Shirdel et al., in [9].

The second hyper Zagreb index of a graph G are defined as HM>(G) = >_,,cp(q)lda(u)de(v)].
This topological index was proposed by Farahani et al., in [3].

The Randic index or product connectivity index of a graph G is defined as x(G) = 3_,,cp(q) m.
a(uw)dag(v
This index was proposed by Randic in [8].

The sum connectivity index of a graph G is defined as X(G) = > This

I
wWEE(G) " i (u)tda(v)

topological index was proposed by Zhou and Trinajstic in [11].

The general Randic connectivity index or second K, index of a graph G is defined as x%(G) =
ZuveE(G) [da(u)de(v)]*.

The general sum connectivity index or first K, index of a graph G is defined as X*(G) = 3_,,c (g lda (u)+
de(v)]*. The above two topological indices were proposed in [1], [5] and [7].

In [2], Estrada et al. introduced the atom-bond connectivity index, which is defined as ABC(G) =

dg(u)+dg(v)—2
ZuUEE(G) %

The geometric-arithmetic index of a graph G is defined as GA(G) = 3., ,c () Zim' This

index was proposed by Vukicevic and Furtula in [10].

The Kulli cycle windmill graph C,(lnl)l is the graph obtained by taking m copies of the graph K7 + C),
for n > 3 with a vertex K7 in common. This graph is shown in Figure-1. The Kulli cycle windmill graph
C’im) is a french windmill graph and it is denoted by Fg(m). For more details on french windmill graph,
refer [4].

1 Kulli cycle windmill graph C,(lnl)l
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2 Results
Theorem 2.1. The Randic index of Kulli cycle windmill graph is

. 1 1
) = (34 7= ) mn.

3mn

Proof. Let G = Cnﬁz)l, where Cn 1 is a Kulli cycle windmill graph. By algebraic method, we get |V (G)| =

mn + 1 and |E(G)| = 2mn. We have two partitions of the vertex set V(G) as follows:
Vs ={v e V(Q) : dg(v) = 3};|V3| = mn, and

Vinn = {v € V(G) : dg(v) = mn},|Vap| = L.

Also we have two partitions of the edge set E(G) as follows:

Es = {uwv € E(G) : dg(u) = dg(v) = 3}; |Es| = mn, and

Epnts = {uwv € E(G) : dg(u) = mn,dg(v) = 3}; |Emnts| = mn.

Now

1
@ = 2 dg(u)dg(v)

uwveE(G)

1
- ung /d dG uue§n+3’/d9(u)dc(v)

1
mn
V3 x3 \/mn X 3

(3 1)
= -+ — | mn.
3 3mn

O

Theorem 2.2. The general Randic index of Kulli cycle windmill graph is X“(C’,(Zz)l) = 3%[3%+ (mn)*Imn.

Proof. Let G = Cfﬁ)l be a Kulli cycle windmill graph. Now

G = Y lde(wda(v)®

weEE(G)
= > lade@)]"+ 3 [de(w)da()”
uwveFEg UVEEmn 3

= mn(3 x 3)* + mn(mn x 3)¢

= 3%3% + (mn)*mn.

From Theorem 2.2, we have the following results.

Corollary 2.1. The second Zagreb index of C 1 18
My(CY 1) = [3 + mn|3mn.
Corollary 2.2. The second hyper Zagreb index of Cr(:j:)l 18

HM>(C 1) = 9 + (mn)?]9mn.
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Theorem 2.3. The sum connectivity index of Kulli cycle windmill graph is

1 1
X)) = (— 7> :
(Cnir) \/§+ mn+3 e

Proof. Let G = Cfﬁ)l be a Kulli cycle windmill graph. Now

1
X(G) =
(©) UUGZE:(G) de(u) + dg(v)

1 1
- 'U';EG dG (u) + dG (1)) ' quEZmn+3 dG (U’) + dG (1))

1 1
7_’_ -

M EEs T n 1 3
1 1

(\/6 \/mn+3>

Theorem 2.4. The general sum connectivity index of Kulli cycle windmill graph is
X“(C,(ﬁ)l) = [6% 4+ (mn + 3)*Imn.

Proof. Let G = Cfﬁ)l be a Kulli cycle windmill graph. Now

XYG@) = Z [de(u) + de(v)]®
weE(G)
= > lde) +de@)*+ Y [de(u) +de ()]
uwv€E FEg UVE Emn43

= mn(3+3)* + mn(mn+ 3)¢
= [6%+ (mn+ 3)*mn.

From the above Theorem, the following results are immediate

Corollary 2.3. The first Zagreb index of Cflﬁ)l 18

M (C]Y 1) = [9 + mn]mn.

n

Corollary 2.4. The first hyper Zagreb index of Cflﬁ)l 1S
HM;(C7 ) = [(mn)? + 6mn + 45]mn.

Theorem 2.5. The atom bond connectivity index of Kulli cycle windmill graph is

= (24 YT,

3 3mn

ABC(CLY)
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Proof. Let G = Cnﬁz)l, where 07(1 41 is a Kulli cycle windmill graph. Now

)+ dg(v) —2
ABC(G) = Z
weE (G ( )dG( )
)+d 2 d +d -2
_ Z dG (( )) + Z G(;L) (u)dG ((Uv))
uv€ Fg Gy UWE Epn 43 ¢ ¢
3+3-2 mn+3 —2
= 4+ m e —
mn X 3
(2 vmn + 1)
= -4+ —— | mn
3 3mn
O
Corollary 2.5. The atom bond connectivity index of the french windmill graph Fg(m) 18
ABC(F{™) = ABC(C{™) = 2m + /m(3m + 1).
Theorem 2.6. The geometric-arithmetic index of Kulli cycle windmill graph is
(m)\ _ 2v/3mn
GA(C,})) = <1 + pep— 3) mn.
Proof. Let G = Cnr_t)l, where (™) i1 is a Kulli cycle windmill graph.
Now
2/ de(u)dg (v)
GA(G) = Z -
uwveE(G) ( ) dG(U)
_ Z da(v) Z 2y/da(u)da(v)
uwveFEg + dg(’l}) UVEEmn43 dG( ) + dG(U)
- 23 x 3 n 2v/mn x 3
3+3 +3
( 2v 3mn>
= mn
mn + 3
O

Corollary 2.6. The geometric-arithmetic index of the french windmill graph Fg(m) s

GA(F{™) = GA(C{™) = (1 + i)
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