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Abstract 

In a dominating set VD   of a graph  EVG ,  if there exists at least one D-eccentric 

vertex u of v in D for every DVv   then it is called a D-eccentric dominating set. In this 

article, the D-eccentric dominating set, minimal D-eccentric dominating set and D-eccentric 

domination number  
D

ed
  in graphs are determined. The D-eccentric domination numbers 

for some standard graphs are established. Some theorems related to D-eccentric domination 

in graphs are declared and verified. 

1. Introduction 

In 1962 O. Ore proposed a new idea dominating set and domination 

number [9]. In 1998 T. W. Haynes et al., deliberated various dominating 

parameters [5]. In 2010 T. N. Janakiraman et al., illustrated eccentric 

domination in graphs [6]. In 2011 M. Bhanumathi et al., detailed eccentric 

domination in trees and various bounds of eccentric domination in graph 

[1]. In 2013 L. N. Varma et al., determined D-Distance in graphs [10]. In 

2019 A. Mohamed Ismayil et al., developed Detour eccentric domination in 



A. PRASANNA and N. MOHAMEDAZARUDEEN 

Advances and Applications in Mathematical Sciences, Volume 20, Issue 4, February 2021 

542 

graphs [8]. Article [8, 10] inspired us to consider the D-eccentric 

domination in graphs. 

2. Preliminaries 

Definition 2.1 [10]. The D-length of a sr   path t is defined as 

          wsrsrdtl
D

degdegdeg,  where sum runs over all 

intermediate vertices w of t. The D-distance      ,min, tlsrd
DD

  where 

the minimum is taken over all sr   paths in G. 

Definition 2.2 [10]. The D-radius, defined and denoted by 

      .:min VsseGr
DD

  The D-diameter, defined and denoted by 

      .:max VsseGd
DD

  

Definition 2.3. For a vertex s, each vertex at a D-distance  se
D  from 

s is a D-eccentric vertex of s. D-eccentric set of a vertex s is defined as 

      sesdVrsE
DDD

  or any vertex r for which 

   sesrd
DD

,  is called D-eccentric vertex of s. 

Definition 2.4. The D-eccentricity of a vertex s is defined by 

      .,max Vrsrdse
DD

  

Definition 2.5. The vertex s in G is a D-central vertex if 

   seGr
DD

  and the D-center  GC
D  is the set of all central vertices. 

Definition 2.6. The D-peripheral of    ., GeGpG
DdD

  V is a D-

peripheral vertex if    .Gdse
DD

  The D-periphery  GP
D  is the set of 

all peripheral vertices. 

Definition 2.7. A sub graph that has the same vertex set as G is 

called linear factor the degree of all vertices is one. 

In this paper, as it were nontrivial basic associated undirected graphs 

are considered and for all the other vague terms one can allude [2, 3]. 
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3. D-Eccentric Dominating Set 

Definition 3.1. Let  GVP   be a set of vertices in a graph 

 .,, EVG  Then P is said to be a D-eccentric vertex set of G if for every 

vertex PVs   has at least one vertex r such that  .sEr
D

  A D- 

eccentric vertex set P of G is called minimal D-eccentric vertex set. If no 

proper subset P’ of P is a D-eccentric vertex set of G. The minimum 

cardinality of a minimal D-eccentric vertex set of P is called the D-

eccentric number and is denoted by  Ge
D  and simply denoted by .

D
e  

The maximum cardinality of a minimal D-eccentric vertex set is called the 

upper D-eccentric number and is denoted by  GE
D  and simply denoted 

by .
D

E  

Example 3.1. The D-eccentric vertex set and its numbers are defined 

in a graph  EVG ,  with suitable example as given below 

 

Figure 3.1 

In a graph  EVG ,  as given figure 3.1, the D-eccentricity of 

54321 ,,,, sssss  and 6s  are respectively   1se
D  

          1065432  sesesesese
DDDDD  and the D-eccentric set 

of 54321 ,,,, sssss  and 6s  are        542431 ,,, sssEsssE
DD

  

               536625214513 ,,,,,,, sssEsssEsssEsssE
DDDD

  

respectively. Then the sets    6212541 ,,,, sssPssP   etc., are some 

D-eccentric vertex sets of  EVG ,  and D-eccentric number 2
D

e  and 

upper D-eccentric number .3
D

E  
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Note: 3.1. r is a D-eccentric vertex of s, then  .sEr
D

   

Observations 3.1. 

(1) Every superset of a D-eccentric set is a D-eccentric vertex set.  

(2) The subset of a D-eccentric vertex set need not be a D-eccentric 

vertex set. 

(3) In a graph      .,, GEGeEVG
DD

  

Definition 3.2. A dominating set VD   of a graph  EVG ,  is said 

to be a D-eccentric dominating set if for every vertex ,DVs   there 

exists at least one D-eccentric vertex r of s in D. A D-eccentric dominating 

set D is a minimal D-eccentric dominating set if there exists a subset 

DD   which is not a D-eccentric dominating set. The minimum 

cardinality of a minimal D-eccentric domination set of D is called the D-

eccentric domination number and is denoted by .
D
ed  The maximum 

cardinality of a minimal D-eccentric dominating set of D is called the 

upper D-eccentric dominating set and is denoted by  .G
D
ed  

Remark 3.1. If P be a minimum D-eccentric vertex set of G then 

SD   is a D-eccentric dominating set of G. 

Example 3.2. The D-eccentric dominating set and its numbers are 

defined in a graph  EVG ,  with suitable example as given below 

 

Figure 3.2 

In this graph,            838281 ,, ssEssEssE
DDD

  

                ,,,,,,,, 317321631584 sssEssssEsssEssE
DDDD

  
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and     ., 318 sssE
D

  Here    812831 ,,, ssPssP   etc., are some D-

eccentric vertex sets and     ,,,,,,, 862128431 ssssDsssD   etc., are 

some D-eccentric dominating sets. The D-eccentric domination number is 

3
D
ed  and upper D-eccentric domination number is .4

D
ed  

Results 3.1. (i) For any connected graph     .,
D
ed

D
ed GGG    

(ii) Every D-eccentric dominating set is a dominating set but the 

converse is not true. 

(iii) If    ,GdGr
DD

  then    .GG
D
ed  

Observation 3.2. For any connected graph,      .GeGG
DD

ed   

Observation 3.3. If G is disconnected then    ,GG
D
ed  since 

vertices from different components are D-eccentric to each other and if G 

is disconnected graph and sr ,  are in different components then 

  ., srd
D  

Observation 3.4. For any graph   .1 nG
D
ed   The bounds are 

sharp, since   1 G
D
ed  iff nKG   and   nG

D
ed   iff .nKG   

4. Bound on D-Eccentric Domination 

Observations 4.1  

(i)   1 n
D
ed K   

(ii)   2,2,1  nK n
D
ed  

(iii)   .2,  nm
D
ed K  

(iv) 

 
 





















.53

.thanlessintegergreatestaiswhere5and3for,
2

n,

nnnn
n

C n
D
ed  
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Theorem 4.1. 

   

 






































.,
2

. ,5,4 ,
2

.3,1

nthanlessintegergreatestaisnwhere6,nfor
n

nthangreatestintegerleastaisnwherenfor
n

nfor

W n

D

ed  

Proof. .43 KWG   Hence   .13  W
D
ed  When ,4WG   consider 

  ,, srD   where r and s are any two adjacent non central vertices. D is a 

minimum D-eccentric dominating set. Therefore   .24  W
D
ed  In a graph 

  ,,,,5 wsrDWG   where r and s are any two adjacent non central 

vertices and w is the central vertex. If   ,,,6, wsrDWG nn   when r 

and s are any two adjacent vertices of w is a central vertex, then D is a 

minimum D-eccentric dominating set of G. Therefore  









2

n
W n

D

ed  for 

.6n   

Theorem 4.2. If the graph nK  by deleting edges of a linear factor then 

    n
n

G
D
ed

2
 even integer).  

Proof. Let G be graph create from a non-trivial nK  has minimum two 

components. By the result 3.4,    .GD
D
ed  Therefore  

2

n
G   where 

G has an even number of vertices. That is     .
2

n
GG

D
ed    

Proposition 4.1. The domination number of path with four vertices is 

equal to the D-eccentric domination number of path with four vertices. 

Theorem 4.3. In a path  nP  of order 
3

2
,,2,1,2




n
mn   

 














































.23,1
3

,13,
3

,3,1
3

mnif
n

mnif
n

mnif
n

Pn
D
ed  
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Proof. Case (i) .3mn   

Let mssss 3321 ,,,,   represent the path nP  and has all the 

peripheral vertices.  13852 ,,,,  mssssD   is the only -set of nP  but 

not  .n
D
ed P  That is  n

D
ed P  is  mssssD 3741 ,,,,   where 

  .11 
nPmD  Therefore,   .1

3
1.3 










n
P m

D

ed  

Case (ii) .23  mn   

 1323741 ,,,,,  mm sssssD   is the least dominating set nP  has 

two peripheral vertices. Hence,     .
3 








n
PP n

D

ednD  

Case (iii) .23  mn  

 23852 ,,,,  mssssD   has end vertices 23 ms  and it is not a D-

eccentric dominating set. Hence,  1sD   is a minimum D-eccentric 

dominating set. Therefore     .1
3

1 









n
PP nDn

D

ed  

Remark 4.1. In a path  nP  of order   .1,2  n
D
ed Pn  
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