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Abstract

In this paper, we discussed some results of inverse eccentric domination number of graphs

in graph theory.
1. Introduction

Definition 1.1. A set b < V(G) is an eccentric dominating set if D is a

dominating set of G and also for every v in Vv - D there exist at least one
eccentric point of v in D. The eccentric dominating set is a minimal eccentric
dominating set if no proper subset D' of D is an eccentric dominating set.
The minimal eccentric dominating set with minimum cardinality is called as
a minimum eccentric dominating set. The cardinality of minimum eccentric

dominating set is known as eccentric domination number and is denoted by
Yed (G).

Definition 1.2. A spider is a tree on 2n +1 vertices obtained by

subdividing each edge of a star kK, , where n > 3.

1,n

2. Inverse Eccentric Domination in Graphs

Definition 2.1. Let D be the minimum eccentric dominating set in a
graph G. If v - D contains an eccentric dominating set D’ of G then D' is

called as an inverse eccentric dominating set with respect to D.
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Definition 2.2. An inverse eccentric dominating set D’ 1is called a
minimum inverse eccentric dominating set if D' consists of minimum

number of vertices among all inverse eccentric dominating set.

Definition 2.3. The number of vertices in a minimum inverse eccentric
dominating set is known as the inverse eccentric domination number of a

graph G and is denoted by y;dl (G).
Theorem 2.1. Let D be a minimum eccentric dominating set of a graph G.

Then there exist inverse eccentric domination number of G with respect to D iff

every vertex in D has at least one eccentric vertexin V - D.

Proof. Let D be a minimum eccentric dominating set of a graph G and
also G has inverse eccentric domination number with respect to D. Let
D'"=V - D.

Then D’ contains minimum eccentric dominating set. That is D’ is also

eccentric dominating set.
Therefore, every vertex in D has at least one eccentric vertex in D'

Conversely, let D be a minimum eccentric dominating set of G and every

vertex in D has at least one eccentric vertex in vV - D.

We know that v — D is also dominating set of G. Therefore, v — D is an

eccentric dominating set of G with respect to D.

= V - D contains minimum eccentric dominating set D’. Then D' is
the minimum inverse eccentric domination set with respect to D whose

cardinality is the inverse eccentric domination number of G.
Theorem 2.2. y;; (K,)=1 forall n > 2.

Proof. Let v, v,, ..., v, be the vertices of kK, where n > 2. We know

n

that vy, (K,) = 1.
Let D = {v;} be the minimum eccentric dominating set of K .

Any vertex v, in Vv - D is a minimum inverse eccentric dominating set.

That is D' = {v; ¢V - {v;}} and anyone v; in D’ is a minimum inverse
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eccentric dominating set of G with respect to D. Therefore, y;dl(K ,) =1 for

all n > 2.
Theorem 2.3. y;dl(Km,n) =2 forall m > 2 and n > 2.

Proof. Let ¢ = k,, ,. Then v(G)=Vv, UV,.|V, |=m and |V, |=n

where m > 2 and »n > 2. We know that vy, (K, ,) = 2.

Let D = {u;, v;} where u; ¢ V; and v, ¢ V, is a minimum eccentric
dominating set. Then any vertex u, « V; - {u;} dominates all the vertices of
v, and it is an eccentric vertex of all the vertices in v, - {u;}. Similarly for

Vy —{vy ).

Let D' = {u;, v;} where u; ¢ V; - {u;} and v; € V, - {v;}. Then any two

i

vertices {u,,

13

v;} ¢ D' where u; ¢ V; - {u;} and v; € V, - {v;} is a minimum

inverse eccentric dominating set of G with respect to D. Therefore,

y;dl(Km,n) =2 forall m = 2 and n > 2.

Theorem 2.4.
() v, w,) =1
(i) v, (W;) = 2
(iii) v, (Wg) = 8
(iv) v, (W;) = 2

[n]
|3 |

Vv

(v)ye'dl(Wn)= n>8 and n = 3m +1 where m > 3.

(rn -1)

v, (W) = " 8 and n = 3m +1 where m > 3.

v

Proof.

(i) Let ¢ = w, = K,. Hence by Theorem 2.2 ye"dl(W4) =1.
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(i) Let ¢ = w;. We know that y_, (W;) = 2.

Let D = {u;,u,} 1s a minimum eccentric dominating set. Then
D' =V - D = {uy, u,, v} Where v is the central vertex of w,. Consider

D" = {us, u,} ¢ D' which is a minimum inverse eccentric dominating set of
G with respect to D. Therefore, y;dl Wy) = 2.

(iii) Let ¢ = w,. We know that y_, (Wg) = 3

Let D = {u;, u,, v} where u«; and u, are adjacent non-central vertices
and v is a central vertex. Consider D' =V - D = {u,, u,, u;} which is a

o« . . . . . -1
minimum inverse eccentric dominating set. Therefore, v,y W) =3

(iv) Let ¢ = w,. We know that y;dl W,) = 2.

Let D = {u;,u,} is a minimum eccentric dominating set. Then
D' =V - D = {uy, ug, us, ug, v} where v is the central vertex. Consider
D" = {u,, uy} Where u, dominates u,, u;, v and u; dominates ugq, u,, v
and also where «, is an eccentric point of u4, u,, v and u is an eccentric

point of wu;, uy, v. Therefore, D" is the minimum inverse eccentric

dominating set of G with respect to D. Hence y;dl w,) = 2.

(v) Let 6 = w, for n > 8. We know that v,, (W,) = 3 for n > 7.

Let D = {u,, u,, v} is 2 minimum eccentric dominating set of G where v
is the central vertex and u,, v, are adjacent non-central vertices. Then
D' =V -D = {uy, uy, .., u, ,}. In W, each vertex dominates two adjacent

non-central vertices and the central vertex and also each non-central vertices
is the eccentric vertex of all other non-adjacent non-central vertices and

adjacent central vertex.
Case (i): n is even

(@) If n = 2k = 3m + 2 (miseven)
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= k = 31 +1 [since let % = -1]

Consider D" = {ug, tg, oo Uj_1s Upygs Upags s Ugp_ 95 Ugp_ 1) 1S @

minimum inverse eccentric dominating set.
Therefore, v (w,) = | %! when n - 25 -
erefore, v _, (W,) = 5] when n = 2% = 3m + 2 (1)

b)If n = 2k = 3m +1 (misodd)

= 2k =3(m -1)+ 4

m -1
P Gl )
2
. m -1
= k = 31 + 2 [since let (2—) =1].
Consider D" = {ug, ug, ..., Up_g, Upoq1> Upogr s Ugp_gs Ugp_1) 18 a

minimum inverse eccentric dominating set of G with respect to D.
-1 (n -1)
Therefore, y_, (W,) = — when n = 2k = 3m +1 (2)
() If n = 2 = 3m (mis even)
m

= k = 31 [sincelet 1 = 2]

Consider D" = {ug, ug, ..., Up_g, Up, Up g, ., Ugp_g, Ugp_1) 1S a

minimum inverse eccentric dominating set.
-1 _fnl -9k -
Therefore, y_, (W, ) = 5| when n = 2k = 3m (3)
From (1), (3) and (2)

n .
v, W,) = 'F—] whennisevenand n > 8 and n = 3m +1 where m > 3.
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y;dl w,) = when n is even and » > 8 and » = 3m +1 where

(n -1)
3

m = 3. (4)
Case(ii): n is odd

@If n =2k +1=238m +1 (miseven)

= 2k = 3m
. m
= k = 31 [sincelet = ?]
Consider D" = {ug, g, oo s Up_ g, Up, Up g, ooy Ugp_ g, Loy} 1S a minimum

inverse eccentric dominating set of G with respect to D.

when n =2k +1 =3m +1 (5)

Therefore, y;dl w,) = (ng;l)

b)Ifn=2r+1=23m+2 (misodd)

= 2k =3(m -1)+ 4

_gm =Yy

2

m=-Y

= k = 31 + 2 [since let

Consider D" = {ug, tg, .., Up g, Up 1> Upyas > Ugp 4> Ugp 1> Ugp) 1S @

minimum inverse eccentric dominating set of G with respect to D.

Therefore, y;dl W,)=,—; when n =2k +1 = 3m + 2 (6)

[n]
EN
©@If n =2k+1=23m (misodd)
= 2k =3(m - 1)+ 2

(m - 1)
—_—+
2

= k =3 1

m=-Y _

= k = 3l +1 [since let

Consider D" = {ug, tg, oo, Up_ys U1 Upygs s Ugp_5> Ugp_ 95 Ugp) 18 @

minimum inverse eccentric dominating set of G with respect to D.
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Therefore, y;dl w,) = when n = 2k +1 = 3m (7)

From (6), (7) and (5)

y;;(Wn) = {%1 whennisoddand » > 8 and » = 3m +1 where m > 3.
y;dl(Wn) = (ng;l) when n is odd and » > 8 and »n = 3m +1 where
m > 3] (8)

From (4) and (8)

n>8 and n = 3m +1 where m > 3.

-1 R
Yed(Wn)— | 3|

y;dl(Wn) = (n?);l)n > 8 and n = 3n +1 where m > 3.
Theorem 2.5. For a spider graph T, y;dl (T)=n-A(T)-1 when

n =2k +1 > 9 is the number of vertices of T.

Proof.

Le T be a spider graph with n =2tk +1=>9. Then »(T)=2 and

diam (T) = 4.

We know that v, (') = n - A(T)-1 = k = | N(u)| where u is the central
vertex of T.

Let D be a minimum eccentric dominating set containing % - 2 vertices
of N(x) and 2 pendent vertices of T which are not adjacent to the vertex
which we have selected from N (x) to form D. Then D’ = Vv - D contains
remaining k - 2 pendent vertices, and 2 vertices from N (z) and the central
vertex u.

Let D" be the subset of D’ containing %k - 2 pendent vertices and 2
vertices of N (z). Then D” is the minimum inverse eccentric dominating set

of T with respect to D.
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Therefore, y;dl(T) =|D"|=k-2+2=k=n-A(T)-1.
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