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Abstract. In this study, we introduce the domination Kepler Banhatti and modified
domination Kepler Banhatti indices and their corresponding exponentials of a graph.
Furthermore, we compute these indices for some standard graphs, French windmill graphs.
Also we obtain some properties of domination Kepler Banhatti index.

Keywords: domination Kepler Banhatti index, modified domination Kepler Banhatti index,
graphs.

AMS Mathematics Subject Classification (2010): 05C07, 05C09

1. Introduction
In this paper, G denotes a finite, simple, connected graph, V(G) and E(G) denote the vertex
set and edge set of G. The degree d, of a vertex u is the number of vertices adjacent to u.
We refer [1], 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 [2].

The domination degree d4 (u)[3] of a vertex u in a graph G is defined as the
number of minimal dominating sets of G which contains u.
The modified first domination Zagreb index [3] of a graph is defined as

DM, (G) = Z (dd (u)+dyg (v)).
uveE(G)
Ref. [3] was soon followed by a series of publications [4, 5, 6, 7, 8, 9].
The domination Sombor index was introduced in [10] and it is defined as

DSO(G)= ¥ dg () +dy (V)7
uveE(G)
The reciprocal domination product connectivity index [11] of a graph G is defined as
RDP(G)= > /dg(u)dy(v).
uveE(G)
The Kepler Banhatti index was introduced by Kulli in [12] and it is defined as
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KB(G)= 3 [(d, +d,)++dZ +d?].

uveE(G)
Motivated by the definition of Kepler Banhatti index, we introduce the domination Kepler
Banhatti index of a graph and it is defined as

DKB(G)= >’ [(dd(u)+dd(v))+\/dd(u)2+dd(v)2].
uveE(G)

Considering the domination Kepler Banhatti index, we introduce the domination Kepler
Banhatti exponential of a graph G and defined it as

DKB(G,X)= Y (G, )8, (4, (07

uweE(G)
We define the modified domination Kepler Banhatti index of a graph G as

"DKB(G) = ! > =
weE(G) (dg (u)+dg (v))+ \/dd (W +dy (V)
Considering the modified domination Kepler Banhatti index, we introduce the modified
domination Kepler Banhatti exponential of a graph G and defined it as
1
"DKB(G,X)= Y (s W, (V) +d, (0 +dy (v)°
uveE(G)

Recently, some Kepler Banhatti indices were studied in [13, 14, 15].
In this paper, the domination Kepler Banhatti index, modified domination Kepler Banhatti
index and their corresponding exponentials of certain graphs are computed.

2. Results for some standard graphs
Proposition 1. If K, is a complete graph with n vertices, then

(2+42)n(n-1)
. .

DKB(K,)=

Proof: If K, is a complete graph, then dq(u) =1. From definition, we have

DKB(Kn)=@[(1+1)+W] _ (2+ﬁ;n(n—1)_

Proposition 2. Let Ky, be a complete bipartite graph with 2 <m<n. Then
DKB (K )=mn[(m+ n+2)+\/(m +1° +(n+1)?].

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

From definition, we obtain

DKB(Kpyp )= mnl(m-+n+2)+y(m+1)? + (n+1)°].
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We obtain the domination Kepler Banhatti exponentials of K, and K .

Proposition 3. The domination Kepler Banhatti exponentials of K, and Kn,» are given
by

()  DKB(Kpx) = @Xmﬁ).

(i)  DKB(KpnX)= e+ 2 +msD +(n41)']
m,n? .

3. Mathematical properties
Theorem 1. Let G be a simple connected graph. Then

1 .
DKB(G)> (1+—j DM, (G)
J2)
with equality if G is regular.
Proof: By the Jensen inequality, for a concave function f(x),

1 1
£(-30) = 226
with equality for a strict concave function if x; =X; =...= X, Choosing f(x) =Vx, we
obtain

\/dd (W) +d, (v)° . (dy (u)+d, (v))
2 B 2
thus

(dg (W) +dy (V) +Jdy () +dy (V) 2 (d () +d, (V) +
Hence

S 1(dy (W) +d, () +d, (@ 14, (v)z]z[uij S (d, )+ d, ().
uveE(G) \/E uveE(G)

Thus DKB(G)2(1+ %) DM, (G)

1
ﬁ(dd (u)+d, ().

with equality if G is regular.

Theorem 2. Let G be a simple connected graph. Then
DKB(G) <(1++/2) DM, (G) - 2RDP(G).
Proof: It is known that for 1<x <y,

Fooy)=(x+ y- Jxy)- \/X2+zy2

is decreasing for each y. Thus f (x,y)*> f (y,y)= 0. Hence

X2+y2
X+ y- Jxy3 |——
y- Jxy >
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2 2
or JX Zy £x+y- Jxy.

Putx=d, (u) and y=d, (v), we get

\/d" (W ;dd W) <(dg (u) +dy (v))—4/dy (u)d, (v)
Jd, W +d, (v <42[(d, () +d, (V) —fd, (Wd, V)]

which implies
(dy () +dy (V) +d, (W) +dy (W <(dy (W)+d, (V)

+/2[(d, (u) +d, (V) —/d, (u)d, (V)]

3 [(dg W+dy W) +4d, W +d, W1 (1442) 3 (d W)+d, (V)

uveE(G) uveE(G)
—~2 > d, (wd, (v)
weE(G)
Thus DKB(G)<(1++/2)DM. (G)—+/2RDP(G).

Theorem 3. Let G be a simple connected graph. Then
DKB(G) < 2DM; (G).
Proof: It is known that for 1<x <y,

JEFyE<x+y
(x+ y)+ X2+ y? < 2(x+ y).
Setting x=d, (u) and y=d, (v), we get
(dy (W) +dy (V) +/d () +d, (W) <2(d, W)+, (V).

Thus > [(d, (W+d, (W) +yd, W +d, (W’ 1<2 3 (dy (W) +d, (V)

uveE(G) uveE(G)

Hence DKB(G) < 2DM; (G).

Theorem 4. Let G be a simple connected graph. Then
DKB(G)=DM; (G)+ DKS(G).
Proof: We have

3 [(dg (W+dy W) +4d, W +dy W' ]= T (dy (W+d, (V)

uveE(G) uveE(G)
+ \/dd (u)* +d, (v)*
uweE(G)
Hence DKB(G) =DM, (G) + DKS(G).
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4. Results for French Windmill graphs

The French windmill graph F" is the graph obtained by taking m > 3 copies of K,, , > 3
with a vertex in common. The graph F" is presented in Figure 1. The French windmill
graph F" is called a friendship graph.

Figure 1: French windmill graph F"
Let F be a French windmill graph F". Then

dy (u)=1, ifuisthe center vertex,

=(n-1)™*,  otherwise.

Theorem 5. Let F be a French windmill graph F". Then

DKB(F) = m(n—D[(1+ (-0 ) 41+ (n_1%™ D7

Hmn(n=72)—m(n=D[(2+2)(n—D™ .
Proof: In F, there are two sets of edges. Let E; be the set of all edges which are incident
with the centre vertex and E; be the set of all edges of the complete graph. Then

DKB(F)= 3 [(dg (u)+dy (W))+dg (W2 +dg (v)?]

uveE(F)

—m(n-D[(1+(n-D™Y) 4422 + (n—D?™ ]
+[(mn(n-1)/2)-m(n-1)]

(=D 4 (n=D™2) (0 =07 ™ 4 (n 7™

= m(n—1)[(1+(n_1)(m—1))+\/m]

+[(mn(n—1)/2)—m(n_1)][(2+\E)(n_1)(m71)].

Corollary 5.1. Let F;" be a friendship graph. Then
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DKB(F,") = 2m[(1+ 2™ ) +y1+ 22D 1 m(2+4/2) 2",

5. Conclusion
In this paper, the domination Kepler Banhatti index, modified domination Kepler Banhatti
index and their corresponding exponentials are defined and studied.
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