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1. Introduction
In this paper, G denotes afinite, ssmple, connected graph, V(G) and E(G) denote the vertex
set and edge set of G. The degree ds(u) of avertex u isthe number of vertices adjacent to
u. werefer [1, 2], for other undefined notations and terminologies.

Graph indices have their applications in various disciplines of Science and
Technology. For more information about graph indices, see[3].

The domination degree d, (u)[4] of a vertex u in a graph G is defined as the
number of minimal dominating sets of G which contains u.
Recently, some domination indices were studied, for example, in[5, 6, 7, 8].

We introduce the domination product connectivity index of agraph G, defined as

1
DP(G) = —_—
UVDZE‘(G) Jdg (W) dg (v)
Recently, some connectivity indices were studied, for example, in[9, 10, 11, 12].
Considering the domination product connectivity index, we introduce the domination
product connectivity polynomial of agraph G and defined it as
1
DP(G,X) — Z X«/du(U)du(V) .
wiE(G)
We also introduce the reciprocal domination product connectivity index of agraph G,

defined as
RDP(G)= > /dg(u)dy(v).

wE(G)
We define the reciprocal domination product connectivity polynomia of agraph G as
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RDP(G,X): Z X\/dd(u)dd(v).

wiE(G)
In this paper, we determine the domination product connectivity index, reciproca
domination product connectivity index and their corresponding polynomials of some
standard graphs, French windmill graphs and friendship graphs.

1. Domination product connectivity index
1.1. Results for some standard graphs

Proposition 1.1f K, isacomplete graph with n vertices, then

DP(Kn) :M_
2
Proof: If K,, isacomplete graph, then dy(u) =1. From definition, we have

1 :n(n—l) 1 _n(n-J

uvDEz(Kn)«/dd(U)dd(V) 2 Jix1 2

Proposition 2.1f S,,; isastar graph with dg(u) =1, then DP(S,,;)=n.

DP(K,)=

Proposition 3.1f S,,; 4., isadouble star graph with du(u) =2, then

DP(Sp+Lq+l) - p+q +1'

N

Proposition 4. Let Kn,n be acomplete bipartite graph with 2 <m< n. Then

mn
PP(Knn )= omemenet

Proof: Let G=Kms, m, n>2 with dy (u) = m+1
=n+1, foral ueV(G).
From definition, we have

1 mn mn

PP(Kne ):\/dd Wdy () J(m+D(n+D Jmn+men+l

In the following proposition, by using definition, we obtain the domination product
connectivity exponential of K, Sy.;, Syiq,q+1 and Kmn .

Proposition 5. The domination product connectivity exponential of K, , S..;, Spi1qu
and K are given by
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(|) DP(K X): Z X\/m :MXM:MXZ[.
" WE(G) 2 2

(ii) DP(Sh.1,X) = X"
(iii) DP(Spipqu:X) =(P+a+1)%%.

(iv) DP (K, X) = mn M,

1.2. Results for French Windmill graphs
The French windmill graph F." isthe graph obtained by taking m [ 3 copies of Ky, n (1 3

with a vertex in common. The graph F" is presented in Figure 1. The French windmill
graph F" iscalled afriendship graph.

Figure 1: French windmill graph F"

Let F be aFrench windmill graph F". Then

d(u) = {1, if u is the center vertex
a(t) = (n—1" 1, otherwise
Theorem 1.Let F be aFrench windmill graphF™. Then
m(n-1) N [(mn(n-1)/2)-m(n-1)]

DP(F) =
\/(n _1)(m—1) (n _1)(m—1)

Proof: In F, there are two sets of edges. Let E; be the set of all edges which are incident
with the center vertex and E; be the set of al edges of the complete graph. Then
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DP(F) = S
UVD%G) Vdd (U) dd (V)

) uvD%(G) 4\ dd (U) dd (V) ' uvD%(G) Vdd (U) dd (V)

m(n-1) N [(mn(n-1)/2)-m(n-1)]

) \/1>< (n-p™? \/(n —1) ™Y (n-g)™?
m(n-1) N [(mn(n-1)/2)-m(n-1)]

Jn-2™? (n-0"™

Corollary 1.1. Let F," be afriendship graph. Then DP(F3"‘) =

2m m
+—.

2( m-1) 2m—1

2. Reciprocal domination product connectivity index
2.1 Results for some standard graphs
Proposition 6.1f K, isacomplete graph with n vertices, then

RDP(K,)= n(”z_l).

Proof: If K, isacomplete graph, then dy(u) =1. From definition, we have

ROP(K,)= 3 g (u)dg (v :@mzw.
uv

Proposition 7.1f S,,; isastar graph with d(u) =1, then RDP(S,,,)=n.

Proposition 8.1f S,.; 4., isadouble star graph with du(u) =2, then
RDP(Spi14:) =2(P+0+1).

Proposition 9. Let Knn be acomplete bipartite graph with 2 <m< n. Then

RDP (K, ) =m/mn+m+n+1

Proof: Let G=Knn, m, n>2 with
d _ { m+1
a(W) =1 5 4 1,forallu € V(G)

From definition, we have

RDP(Ky,)= > dg(u)dy(v)

WOE(K,,, )

=mny/(m+1)(n+1) = mn/mn+m+n+1.
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In the following propasition, by using definition, we obtain the domination
product connectivity exponential of K, , S..;, Syi1q4 ad Kmn .

Proposition 10.The domination product connectivity exponential of K, S.,;, Sy
and K, are given by

M  ROP(K,x)= 3 x{%WaW - (-1 a _N(N-D) 1
WOE(G) 2 2

(ii) RDP(S,,1,X) =nx".
(iii) RDP(Spﬂ‘qﬂ,x):(p+q+1)x2.

(iv) RDP (K, o, X) = mnx e,

2.2. Results for French Windmill graphs
Theorem 2.Let F be a French windmill graphF™. Then

RDP(F) =m(n-1)y(n-2"® +[(mn(n-1)/2) -m(n-1)](n-1)™?.

Proof: In F, there are two sets of edges. Let E; be the set of all edges which are incident
with the center vertex and E; be the set of all edges of the complete graph. Then

ROP(F)= Y Jdg(u)dg(v) = > (dg(u)dg (V) + > /dg(u)dy(v)

wiE(G) wE,(G) WE,(G)

= m(n-1D)v1x(n =)™ +[(mn(n=1)/2) - m(n D (n 1™ x (n-1)™?

=m(n ‘”W +[(mn(n-2/2) -m(n-1](n-1)™2.

Corollary 2.1. Let F;" be afriendship graph. Then
RDP(F,™) = 2my 2™ + m2™

3. Conclusion
In this paper, the domination product connectivity index, reciprocal domination product
connectivity index and their corresponding polynomials of certain graphs are computed.
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