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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  GVD   is an eccentric dominating set if D is a 

dominating set of G and also for every v in DV   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 

 .Ged  

Definition 1.2. A spider is a tree on 12 n  vertices obtained by 

subdividing each edge of a star nK ,1  where .3n  

2. Inverse Eccentric Domination in Graphs 

Definition 2.1. Let D be the minimum eccentric dominating set in a 

graph G. If DV   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   is 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  .
1

G
ed


  

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 vertex in .DV   

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 

.DVD   

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 .DV   

We know that DV   is also dominating set of G. Therefore, DV   is an 

eccentric dominating set of G with respect to D. 

DV   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.   1
1




ned
K  for all .2n  

Proof. Let nvvv ,,, 21   be the vertices of nK  where .2n  We know 

that   .1 ned K  

Let  1vD   be the minimum eccentric dominating set of .nK  

Any vertex iv  in DV   is a minimum inverse eccentric dominating set. 

That is   1vVvD i    and anyone iv  in D   is a minimum inverse 
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eccentric dominating set of G with respect to D. Therefore,   1
1




ned
K  for 

all .2n  

Theorem 2.3.   2,

1




nmed
K  for all 2m  and .2n  

Proof. Let ., nmKG   Then   mVVVGV  121 .  and nV 2  

where 2m  and .2n  We know that   .2,  nmed K   

Let  11 , vuD   where 11 Vu   and  21 Vv   is a minimum eccentric 

dominating set. Then any vertex  11 uVu i   dominates all the vertices of 

2V  and it is an eccentric vertex of all the vertices in   .1 iuV   Similarly for 

  .12 vV   

Let  ii vuD ,  where  11 uVu i   and   .12 vVv i   Then any two 

vertices   Dvu ii
,  where  11 uVu i   and  12 vVv i   is a minimum 

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

  2,

1




nmed
K  for all 2m  and .2n  

Theorem 2.4. 

(i)   14

1



W

ed
 

(ii)   25

1



W

ed
 

(iii)   36

1



W

ed
 

(iv)   27

1



W

ed
 

(v)   8
3

1












n

n
W ned

 and 13  mn  where .3m  

 
 

8
3

11






n

n
W ned

 and 13  mn  where .3m  

Proof. 

(i) Let .44 KWG   Hence by Theorem 2.2   .14

1



W

ed
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(ii) Let .5WG   We know that   .25  Wed  

Let  21 , uuD   is a minimum eccentric dominating set. Then 

 vuuDVD ,, 43  where v is the central vertex of .4W  Consider 

  DuuD 
43 ,  which is a minimum inverse eccentric dominating set of 

G with respect to D. Therefore,   .25

1



W

ed
 

(iii) Let .6WG   We know that   36  Wed  

Let  vuuD ,, 21  where 1u  and 2u  are adjacent non-central vertices 

and v is a central vertex. Consider  543 ,, uuuDVD   which is a 

minimum inverse eccentric dominating set. Therefore,   36

1



W

ed
 

(iv) Let .7WG   We know that   .27

1



W

ed
 

Let  41 , uuD   is a minimum eccentric dominating set. Then 

 vuuuuDVD ,,,, 6532  where v is the central vertex. Consider 

 52 , uuD   where 2u  dominates vuu ,, 31  and 5u  dominates vuu ,, 46  

and also where 2u  is an eccentric point of vuu ,, 46  and 5u  is an eccentric 

point of .,, 31 vuu  Therefore, D   is the minimum inverse eccentric 

dominating set of G with respect to D. Hence   .27

1



W

ed
 

(v) Let nWG   for .8n  We know that   3 ned W  for .7n  

Let  vuuD ,, 21  is a minimum eccentric dominating set of G where v 

is the central vertex and 21 , uu  are adjacent non-central vertices. Then 

  .,,, 143 
nuuuDVD   In nW  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  

(a) If 232  mkn  (m is even) 
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1
2

3 
m

k  

131  k  [since let 1
2


m

  

Consider  122252163 ,,,,,,,, 
kkkkk uuuuuuuD   is a 

minimum inverse eccentric dominating set. 

Therefore,  











3

1 n
W ned

 when 232  mkn (1) 

(b) If 132  mkn  (m is odd)  

  4132  mk  

 
2

2

1
3 




m
k  

231  k  [since let 
 

 .1
2

1


m
 

Consider  124241263 ,,,,,,,, 
kkkkk uuuuuuuD   is a 

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

Therefore,  
 

3

11 


 n
W ned

 when 132  mkn  (2)  

(c) If mkn 32   (m is even) 

31 k  [since let 
2

1
m

  

Consider  12323363 ,,,,,,,, 
kkkkk uuuuuuuD   is a 

minimum inverse eccentric dominating set. 

Therefore,  











3

1 n
W ned

 when mkn 32   (3) 

From (1), (3) and (2)  

 











3

1 n
W ned

 when n is even and 8n  and 13  mn  where .3m  
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3

11 


 n
W ned

 when n is even and 8n  and 13  mn  where 

.3m  (4) 

Case(ii): n is odd  

(a) If 1312  mkn  (m is even) 

mk 32   

lk 3  [since let 
2

m
l   

Consider  kkkkk uuuuuuuD 2323363 ,,,,,,,,    is a minimum 

inverse eccentric dominating set of G with respect to D. 

Therefore,  
 

3

11 


 n
W ned

 when 1312  mkn  (5)  

(b) If 2312  mkn  (m is odd) 

  4132  mk   

 
2

2

1
3 




m
k  

23  lk  [since let 
 

l
m




2

1
 

Consider  kkkkkk uuuuuuuuD 2124241263 ,,,,,,,,,    is a 

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

Therefore,  











3

1 n
W ned

 when 2312  mkn  (6) 

(c) If mkn 312   (m is odd) 

  2132  mk  

 
1

2

1
3 




m
k  

13  lk  [since let 
 

l
m




2

1
 

Consider  kkkkkk uuuuuuuuD 2225221463 ,,,,,,,,,    is a 

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











3

1 n
W ned

 when mkn 312   (7) 

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

 











3

1 n
W ned

 when n is odd and 8n  and 13  mn  where .3m   

 
 

3

11 


 n
W ned

 when n is odd and 8n  and 13  mn  where 

.3m  (8) 

From (4) and (8)  

  8
3

1












n

n
W ned

 and 13  mn  where .3m   

 
 

8
3

11






n

n
W ned

 and 13  nn  where .3m  

Theorem 2.5. For a spider graph     1,
1




TnTT
ed

 when 

912  kn  is the number of vertices of T. 

Proof. 

Le T be a spider graph with .912  kn  Then   2Tr  and 

  .4Tdiam  

We know that      uNkTnTed  1  where u is the central 

vertex of T. 

Let D be a minimum eccentric dominating set containing 2k  vertices 

of  uN  and 2 pendent vertices of T which are not adjacent to the vertex 

which we have selected from  uN  to form D. Then DVD   contains 

remaining 2k  pendent vertices, and 2 vertices from  uN  and the central 

vertex u. 

Let D   be the subset of D   containing 2k  pendent vertices and 2 

vertices of  .uN  Then D   is the minimum inverse eccentric dominating set 

of T with respect to D. 
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Therefore,     .122
1




TnkkDT
ed
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