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Abstract. In this paper, we introduce the domination Dharialéx, modified domination

Dharwad index and their corresponding exponentigdsgraph. Furthermore, we compute
these indices for some standard graphs like Fresrutimill graphs and friendship graphs.

Keywords: domination Dharwad index, modified domination Dhadwndex, graph.
AMS Mathematics Subject Classification (2010): 05C10, 05269

1. Introduction

In this paperG denotes a finite, simple, connected gragg) ande(G) denote the vertex
set and edge set of G. The degie) of a vertex u is the number of vertices adjatent
u. For undefined terms and notations, we refer thekb [1, 2]. Graph indices have their
applications in various disciplines of Science @edhnology.

The domination degref (u) [3] of a vertexu in a graptG is defined as the number

of minimal dominating sets @ which contains.
Ref. [3] was soon followed by a series of publicasi [4, 5, 6, 7, 8, 9, 10, 11].

Recently, the so-called Dharwad indez ywat forward, defined as [12]

DG)= 3 g (U +dg (V).
wiE(G)

Inspired by work on Dharwad index, we introduce domination Dharwad index
of a graphG as follows:

The domination Dharwad index of a gr&pis defined as

DD(G)= ¥ ydg (W) +d, (v)°.
wOE(G)
where d (u) is the domination degree of a vertein G.

Considering the domination Dharwad indes,introduce the domination Dharwad
exponential of a grapB and defined it as

DD(G X) - z X\ldd(u)3+dd(v)3.

wE(G)
We define the modified domination Dharviadiex of a grapl® as
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1
wiE(e) [ dy (1)° + dy (v)°

Considering the modified domination Dharwad inder, introduce the modified

domination Dharwad exponential of a grdpland defined it as
1

"DD(G,x)= Y xV A,

wE(G)
Recently, some topological indices were studied & 14, 15, 16].
In this paper, we determine the domination Dharimdéx and modified domination
Dharwad index of some standard graphs, French wihdraphs and friendship graphs.

"DD(G) =

2. Domination Dharwad index
2.1. Results for some standard graphs
Proposition 1.If K, is a completg@raph withn vertices, then
_n(n-1)
N

Proof: If K, is a completgraph, thery(u) =1. From definition, we have

DD(K,)= quZ(K )\/dd (WP +d, (v)° =_”(”2‘1)J13Tf _ n(n[; i)

oD (K, )

Proposition 2.1f S,,; is a stagraph withdg(u) =1, then DD(Sh+1) =/2n.

Proposition 3.1f S,,; 4., is a double stagraph withds(u) =2, then
DD(Spuger) =4(P+a+1).
Proposition 4. LetKmn be a complete bipartite graph withk2m< n. Then
DD(Kppn ) =mny(m+2)% +(n+2)°,

Proof: Let G=Kmn, m, n>2 with dy (u) = m+1
=m+1, forallueV(Kmpn).

From definition, we have

DD (Kpn,) :MEZ(% )\/dd () +dg (V* =mny(m+1° + (n+2°.

In proposition 5, by using definitiome obtain the domination Dharwad
exponential ofK ,, S..;, Syi1,q+1 @NdKmn .

Proposition 5. The domination Dharwad exponential f,, S,.;, Syi1,+1 @andKmn are
given by
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e e, * _N(n=1) ey _n(h=1) 2

(i) DD(K,.Xx)= 5

wE(G) 2
(i) DD (S, x)=nx"2.
(i) DD(SpigqeX)=(p+a+1)x".

(iv) DD(Kpp.X)= Y (M ()"

2.2. Results for French Windmill graphs
The French windmill grapi+™ is the graph obtained by taking=> 3 copies oK, n=3

with a vertex in common. The grag#" is presented in Figure 1. The French windmill
graph F," is called a friendship graph.

Figure 1: French windmill graptF™
LetF be a French windmill gra#". Then
dy(u)=1, ifuisincenter

=(n-)™*  otherwise.

Theorem 1.Let F be a French windmill grag#". Then

DD(F) =m(n-Dy1+ (n -2 +{(m(n-1)/2)-m(n-DN2(n- D™,

Proof: In F, there are two sets of edges. Eete the set of all edges which are incident
with the center vertex arigh be the set of all edges of the complete graphnThe

DD(F)= 3 d, (i +dy (V3 + 3 |dy (u)P+d, (v)°
wiE,(F

) WO, (F)

=m(n-DyB +(n-™?°
+H(mn(n-1)/2)- m(n—],)]\/(n—l)(m_l)3 +(n-im23
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= m(n-Dy1+ (n- D2 4f(mn(n-1)/2) - m(n- DN 2(n- )2

Corollary 1.1. Let F," be a friendship graph. Then
DD (F,") = 2my/1+ £ 0% 4 my/ 22|

Theorem 2.The domination Dharwad exponentialFgf, F"are given by

(i) DD(an,X):m(n_l)XW +[(mn(n—1)/2)—m(n—1)]x\/m.
(i) DD(F™ x) = 2mc# 2™ w27

3. Modified domination Dharwad index
3.1. Results for Some Standard graphs
Proposition 6.1f K, is a completgraph withn vertices, then

n(n-2)

"DD(K,)= .

(k) ="

Proof: If K, is a completgraph, thermy(u) =1. From definition, we have
1 :n(n—l) 1 :n(n—l)

"DD(K,)=

o) oy (WP +dy (v 2 VBB 22
Proposition 7.1f S, is a stagraph withda(u) =1, then mDD(Shﬂ) :%,
2

Proposition 8.1f S,,; 4., is a double stagraph withds(u) =2, then

+q+1
"D (Spigur) =y
Proposition 9. LetKmn be a complete bipartite graph with2m< n. Then
"DD (K, mn

n ) = :
J(m+1)° +(n+1°
In proposition 10, by using definitjove obtain the modified domination
Dharwad exponential oK, S..;, Sp.1q+1 aNdKmn .

Proposition 10.The domination Dharwad exponential Kf, , S,.1, Sps1,q+1 @NdKmn are

given by
1

- - 1 1
() ™DD(Kyx)= ¥ Ve =D,y -, 75

wE(G) 2 2
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1 1

(i)  ™DD(Sp,X)= X2, (i) ™DD(SpugerX)=(P+a+1)x4.
1

(v) DD (Kppg,x) = mimcmslnsd”,

3.2. Results for French Windmill graphs
Theorem 3.Let F be a French windmill grag#". Then

m(n-1) +[(mn(n—l)/2)—m(n—])].
J1+(n-pmD3 J2(n- PmDe

Proof: In F, there are two sets of edges. Eetbe the set of all edges which are incident
with the center vertex aritb be the set of all edges of the complete graphnThe

"DD(F)= )’ ! + L

WOELF) g ()P +dy (V)° wiE(F)d, ()3 +dy (V)
_ m(n-1) N [((mn(n-1)/2)-m(n-1]
,¢f+(n_1qum JOW_DUWQ3+(n_ﬂm%33
m(n-1) [(mn(n-1)/2)-m(n-1]

o ed™® aAa- g

Corollary 3.1. Let F,"be a friendship graph. Then
2m m
= + .
J14 D3 fp3m-2
Theorem 4.The modified domination Dharwad exponentiakdf F,"are
1

1 __
(i) mDD(an,x) :m(n—l)xm +[(mn(n—1)/2)_m(n_])]xx/m_

"DD(F) =

"bD(F,")

1 1
(i) "DD(F,™,x) = 2mx /2™ 4+ 2

4. Conclusion

In this paper, the domination Dharwad index andiffestidomination Dharwad index and
their corresponding exponentials for some standmephs, French windmill graphs,
friendship graphs are computed.
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