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Abstract 

An accurate dominating set D of a fuzzy graph is stated to be an accurate split (non-split) 

dominating set, if an induced fuzzy sub graph DV   is disconnected (connected). In this 

paper, accurate split (non-split) dominating set in fuzzy graph is described with appropriate 

illustration. Accurate minimal split (non-split) dominating set and accurate split (non-split) 

domination numbers in fuzzy graphs are defined. The limits on accurate split (non-split) 

domination numbers in fuzzy graphs are obtained for a number of standard fuzzy graphs. 

Connection between split (non-split) domination number and other well-known dominating 

parameters are acquired. Some theorems associated to accurate split (non-split) domination 

numbers are expressed and demonstrated. 

1. Introduction 

Ore [13] and Berge [2] were the first to study dominating sets in graphs. 

Cockayne and Hedetniemi [3] commenced domination number with 

independent domination number. Kulli and Kattimani [4, 5] introduced an 

accurate Domination, connected accurate domination. Ameenal Bibi, 



A. MOHAMED ISMAYIL and H. SABITHA BEGUM 

Advances and Applications in Mathematical Sciences, Volume 20, Issue 5, March 2021 

840 

Lakshmi and Jothilakshmi [1] introduced accurate split and accurate non-

split domination of a graph. 

L. A. Zadeh [17] in 1965 introduced fuzzy set theory as a way for 

representing uncertainty. In 1975, fuzzy graphs were introduced by 

Rosenfeld [14] and Yeh, Bang [16] discussed about fuzzy models that can be 

utilized in problems handling uncertainty. In 1998, A. Somasundaram and S. 

Somasundaram [15] brought up the concept of domination in fuzzy graphs 

using effective edges. Domination in fuzzy graph using strong arcs are 

discussed by Nagoor Gani and Chandrasekaran [10]. Nagoor Gani and Arif 

Rahman [12] discussed about accurate domination and connected accurate 

domination in fuzzy graphs. In this paper, accurate split and non-split 

dominating sets and its numbers in fuzzy graphs are defined and discussed 

with suitable example. Here,  ,G  is a simple connected undirected fuzzy 

graph. 

2. Preliminaries 

Definition 2.1. A fuzzy subset of a nonempty set V is a function 

LV  :  where L is the interval [0, 1]. A fuzzy relation  on E of a fuzzy 

subset of VV  is also a function .: LVV   A fuzzy graph   ,G  

is a pair of functions, such that      yxyx  ,  for every ., Vyx   A 

fuzzy graph   ,H  is defined on  EVG  ,  is called a fuzzy subgraph of 

  ,G  if    xx   for all Vx   and    yxyx ,,   for every 

  ., Eyx   

Definition 2.2. The underlying crisp graph of a fuzzy graph   ,G  is 

denoted by  ,,  G  where    0:  xVx  and 

    .0,:,  yxVVyx  

Definition 2.3. The order p and size q of the fuzzy graph   ,G  are 

defined as     Vx xp  and      Eyx yxq , , respectively. If G is a fuzzy 

graph on V and ,VS   then the fuzzy cardinality of S is defined to be 

   Sx x  and is denoted by .S
 
If x is a vertex in fuzzy graph G then
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     0,:   yxyxN  is called neighborhood of x and

     xxNxN   is called closed neighborhood of x. 

Definition 2.4. The strength of the connectedness between two vertices

yx,  in a fuzzy graph G is      ,3,2,1:,sup,  kyxyx k  where

       .,,,, 1211 yxxxxxyx kk  
 
An edge  yx,  is said to be a 

strong arc or strong edge, if    yxyx ,,   and the node v is said to be 

strong neighbor of x and vice versa.     yxyxNs ,:
 
is a strong edge} is 

called strong neighborhood of x and    xxNS   is called strong closed 

neighborhood of x. 

Definition 2.5. A vertex x is said to be isolated if   0,  yx  for all 

.,,  yxyx
 
In a fuzzy graph, every edge is a strong edge then the fuzzy 

graph is called strong fuzzy graph. A path in which every edge is a strong arc 

then the path is called strong path.  

Definition 2.6. A fuzzy graph   ,G  is said to be a complete fuzzy 

graph, if      yxyx  ,  for all ., yx
 
A fuzzy graph   ,G  is 

said to be a connected fuzzy graph, if there exists a strong path between 

every pair of vertices. 

Definition 2.7. A fuzzy graph   ,G  is said to be a complete 

bipartite fuzzy graph, if the vertex set  can be partitioned into two non-

empty sets, 1  and 2  such that   ,0, 21  vv  if  121 , vv
 
or  221 , vv  

and      2121 , vvvv   for all  11v
 
and .22

v  

Definition 2.8. A path P  in a fuzzy graph is a sequence of distinct 

vertices nuuu ,,, 10   such that   .1,0,1 niuu ii    
The path is called 

a cycle if nuu 0  and .3n  

Definition 2.9. A fuzzy star graph consists of two vertex set V and U 

with 1V  and nU 1  such that   0,  iuv  and 

  .11,0, 1   niuu ii  
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Definition 2.10. A subset D of V is said to be a dominating set of a fuzzy 

graph G if for each ,DVy   there exists Dx   such that x and yare 

strong neighbors. A dominating set D is called a minimal dominating set if no 

proper subset of D is a dominating sets of G. The domination number of a 

fuzzy graph G is termed to be the minimum cardinality taken over all 

dominating sets of a fuzzy graph G and is denoted by  .Gf  

Definition 2.11. Let   ,G  be a fuzzy graph on  EVG ,  and D 

be a dominating set of V. Then D is said to be an accurate dominating set of a 

fuzzy graph G if DV   contains no dominating set of same cardinality .D  

The accurate domination number of a fuzzy graph G is defined to be the 

minimum cardinality taken over all accurate dominating sets of a fuzzy 

graph G and is denoted by  .Gfa  

3. Accurate Split Domination in Fuzzy Graphs 

In this section, with appropriate illustration accurate split dominating set 

and accurate split domination number of a fuzzy graph are introduced. 

Accurate split domination numbers are acquired for few standard fuzzy 

graphs. 

3.1. Accurate split domination in fuzzy graphs:  

Definition 3.1. Let   ,G  be a fuzzy graph on  ., EVG   An 

accurate dominating set VD   is stated to be an accurate split dominating 

set of fuzzy graph G, if DV   is disconnected. A minimal accurate split 

dominating set is an accurate split dominating set D if there exists no proper 

accurate split dominating subset .DD   The accurate split domination 

number of a fuzzy graph G is defined as the minimum cardinality taken over 

all accurate split dominating set of fuzzy graph G and it is denoted by 

 .Gfas  
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Example 3.1. 

 

Figure 3.1. 

Consider the fuzzy graph   ,G  given in figure 3.1, Strong arcs are 

       .,,,,,,, ebdccbba  Minimal dominating sets of the fuzzy graph G are

         .,,,,,,,,,,,, cbdbaedaecadb
 
Some accurate dominating sets of G 

are            .,,,,,,,,,,,,,,,,,, edbecbecdaedadcbcba  

Then      edbcbadcb ,,,,,,,,  are accurate split dominating sets of G  

and its accurate split domination number is   .1.1 Gfas  

Since,   .6.17.06.03.0,, dcb  

  1.16.03.02.0,, cba  

  .2.12.07.03.0,, edb  

3.2. Bounds on accurate split domination number for some 

standard fuzzy graphs: 

In this section, the accurate split domination number for complete, cycle 

and star fuzzy graphs are obtained. 

Theorem 3.1. For any complete fuzzy graph ,K
 
where p

 
and

,, 21 nn  
 
for 3n  

  .
,

,

1 















nnn

nnn
fas pifp

pifp
K  

Proof. Let n ,,, 21   be the membership value of each vertex and 

.21 n   In a complete fuzzy graph, every singleton set is a 

dominating set .1D  Let us choose the vertex with minimum cardinality in 1D  

but the induced graph 1DV   may or may not have a dominating set with 
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cardinality 1D  but 1DV   is connected. Similarly any two-element 

subset 2D  is also dominating set but 2DV   is connected. Proceeding like 

this until the accurate dominating set nmDm 1,  got sit mDV   is 

disconnected. The only possible  in vVD 1  is an accurate split 

dominating set such that   niv   and 1 nDV  is disconnected.  

Case (i) If   ,nni pvV   then,   .nfas pK    

Case (ii) If   ,nni pvV   then,   .1  nfas pK  

Theorem 3.2. For any cycle fuzzy graph ,C  where p  and 

n  for   .2
3

,3 





 
p

Cn fas  

Proof. Let  nvvvv ,,,, 321   be a vertices in a cycle fuzzy graph

pC  ,  and .n  

Case (i) If .3,2,1,3  mmn  Then one of the split dominating set is

 2741 ,,,,  nvvvvD   but DV   may or may not have a dominating 

set with cardinality D  and DV   is disconnected. Then add any two 

vertices from  nvvvv ,,,, 532   to the split dominating set D, accurate split 

dominating set is obtained (say .1D  Therefore 

  .2
31  
p

CD fas  (i) 

Case (ii) If .,3,2,1,13  mmn  Then one of the split dominating 

set D is  nvvvv ,,,, 741   but DV   may or may not have a dominating 

set with cardinality D  and DV   is disconnected. Then add any two 

vertices from  nvvvv ,,,, 532   to the split dominating set, accurate split 

dominating set is obtained (say .1D  Therefore 

  .2
31 





 
p

CD fas  (ii) 

Case (iii) If .,3,2,1,23  mmn  Then one of the split 

dominating set D is  1741 ,,,, nvvvv   but DV   may or may not have a 
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dominating set with cardinality D  and DV   is disconnected. Then, add 

any two vertices from  nvvvv ,,,, 532   to the split dominating set, 

accurate split dominating set is obtained (say .1D Therefore 

  .2
31 





 
p

CD fas  (iii) 

From (i), (ii) and (iii) we obtain,   .2
3







 
p

Cfas  

Theorem 3.3. For any star fuzzy graph ,S
 

where p  and

,3,  nn  

 
     
 

 
     .,min

,













 upuifvu

upuifu
S

uVv
fas  

Proof. Let u be the centre of the star fuzzy graph. Then  uD   is the 

one of the minimal split dominating set but uV   may or may not have a 

dominating set with cardinality D  and DV   is disconnected. 

Case (i) If uV   does not have any dominating set with cardinality 

D
 
i.e.,    ,upu   then  u  is the accurate split domination number. 

Case (ii) If uV   have any dominating set with cardinality D
 
i.e., 

   ,upu   then  u  is not the accurate split domination number. So, 

add a single vertex whose membership value is minimum among the vertices 

 uV   to D, accurate split dominating set is obtained. Therefore, 

   
 

 .min uuS
uVv

nfas 


 

4. Accurate Non-split Domination in Fuzzy Graphs 

In this section, with appropriate illustration accurate non-split 

dominating set along with accurate non-split domination numbers of a fuzzy 

graph are introduced. Accurate non-split domination numbers are acquired 

for few standard fuzzy graphs. 

 



A. MOHAMED ISMAYIL and H. SABITHA BEGUM 

Advances and Applications in Mathematical Sciences, Volume 20, Issue 5, March 2021 

846 

4.1. Accurate non-split domination in fuzzy graphs: 

Definition 4.1. Let   ,G  be a fuzzy graph on  ., EVG 

 
An 

accurate dominating set VD   is stated to be an accurate non-split 

dominating set of a fuzzy graph if DV   is connected. A minimal accurate 

non split dominating set is an accurate non split dominating set D if there 

exists no proper accurate non split dominating subset .DD  The accurate 

split domination number of a fuzzy graph G is defined as the minimum 

cardinality taken over all accurate split dominating set of fuzzy graph G and 

it is denoted by  .Gfans  

Example 4.1. Consider the fuzzy graph   ,G  is given in figure 3.1.  

Accurate non-split dominating sets of G are      edaedcaecb ,,,,,,,,,   

and its accurate non-split domination number is   .1.1 Gfans  

Since,   1.12.06.03.0,, ecb  

  7.12.07.06.02.0,,, edca  

  .1.12.07.02.0,, eda  

4.2. Bounds on accurate non-split domination number for some 

standard fuzzy graphs. 

Theorem 4.1. For any complete fuzzy graph K  where p  and 

,n  for 3n  

  1
2







 
p

Kfans  

Proof. Let  nvvvv ,,,, 321   be a vertices in a complete fuzzy graph. 

Every singleton set in a complete fuzzy graph is a dominating set D but the 

induced graph DV   may or may not have a dominating set with 

cardinality D  and DV   is connected. Adding vertices to the dominating 

set until it should have the most 1
2







n

 
vertices as well as the induced fuzzy 

subgraph DV   is connected. As a result   .1
2







 
p

Kfans  
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Note 4.1. Equality holds if   is odd and   .,1  ii uu  

Theorem 4.2. For any cycle fuzzy graph ,C  where p
 

and

,n  for ,5n  

 
2

t
pCfans  

 
where      .0,max 1 niuut ii

u
 


 

Proof. Let   niu ii  0,  and     .0 nnuu   Let D be an 

accurate non-split dominating set of a cycle fuzzy graph C
 
and let t be the 

maximum membership value of two consecutive vertices. All two consecutive 

vertices iu  and 1iu are strong neighbors to each other. Then by deleting two 

vertices from  nuuu ,,, 21   (i.e.,  ,, 1 ii uuVD  the accurate non-split 

dominating set D of a cycle fuzzy graph C  may or may not be obtained. 

Case (i) If   ttpCfans    then, the accurate non-split domination 

number of a fuzzy graph C  is   .tpCfans    

Case (ii) If   ttpCfans    then, the accurate non-split domination 

number of a fuzzy graph C  is   .
2

t
pCfans    

From case (i) and case (ii),   .
2

t
pCfans    

Theorem 4.3. For any path fuzzy graph pP  ,  and n  for

1,5 n  and n  are end vertices, 

 
2

t
pPfans  

 
where      .11;max 1  


niuut ii

u
 

Proof. Let   .1, niu ii 
 

Let D be an accurate non-split 

dominating set of a path fuzzy graph P and let t be the maximum 

membership value of two consecutive vertices except initial and terminal 

vertices. Then D must have exactly 2n  vertices, i.e.,  ,, 1 ii uuVD

where iu  and 1iu  are intermediate vertices in a fuzzy graph .P  Then, 

accurate non-split dominating set D of a path fuzzy graph P  may or may not 

be obtained. 
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Case (i) If   ttpPfans    then, the accurate non-split domination 

number of a fuzzy graph P  is   .tpPfans    

Case (ii) If   ttpPfans    then, the accurate non-split domination 

number of a fuzzy graph P  is   .
2

t
pPfans    

From case (i) and case (ii),   .
2

t
pPfans    

Theorem 4.4. For any star fuzzy graph pS  ,  and 

,3,  nn  

 
     

 
     













 uupifvp

uupifup
S

uVv
fans ,min

,
 

Proof. Let u be the centre of a star fuzzy graph. Then uVD   is the 

one of the minimal non-split dominating set but  u  may or may not be a 

dominating set with cardinality D  and DV   is a trivial graph.  

Case (i) If  u  is not a dominating set with cardinality ,D  then D is an 

accurate non-split dominating set of star fuzzy graph. This implies that 

   .upSfans    

Case (ii) If  u  is a dominating set with cardinality ,D  then 

   .uup   Now, adding u to D and deleting any one end vertex v 

having maximum membership value, then  vVD 1  is an accurate non-

split dominating set of star fuzzy graph. This implies that 

 
 

 .max vpS
uVv

fans 


  

From cases (i) and (ii), 

 
     

 
     















 uupvp

uupup
S

uVv

fans if,max

if,
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5. Relation between Accurate Domination and Accurate Split 

(non-split) Domination Numbers 

`Theorem 5.1. For all fuzzy graph  ,, G  (i)    GG fasfa   (ii) 

   .GG fansfa   

Proof. (i) All accurate split dominating set of fuzzy graph G is an 

accurate dominating set of G. Subsequently, we have  

   GG fasfa   

(ii) All accurate non-split dominating set of fuzzy graph G is an accurate 

dominating set of G. Subsequently, we have 

   GG fansfa   

Theorem 5.2. For all fuzzy graph       ,min,, GGG fasfa 

 .Gfans  

Proof. By Theorem 5.1(i),    GG fasfa   and by Theorem 5.1(ii), 

   GG fansfa   

Hence,       .,min GGG fansfasfa   

Theorem 5.3. For all fuzzy graph  ,, G  (i)    GG fasfs   (ii) 

   .GG fansfns   

Proof. (i) All accurate split dominating set of fuzzy graph G is a split 

dominating set of G. Subsequently, we have    .GG fasfs   

(ii) All accurate non-split dominating set of fuzzy graph G is non-split 

dominating set of G. Subsequently, we have 

   .GG fansfns   

Theorem 5.4. For all fuzzy graph       ,min,, GGG fasfs 

 .Gfans  

The proof is similar to Theorem 5.2. 
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Theorem 5.5. For any star fuzzy graph     ,1,3,   uSnS fas  

where u is central vertex of .S  

Proof. Let u be the central vertex of .S Then the union of central vertex 

of any one of the vertex of the remaining vertices is an accurate split 

dominating set. Therefore,     .1  uSfas  

Theorem 5.6. Let D be an accurate non-split dominating set of a 

connected fuzzy graph  ,, G
 
if no two vertices in DV  are strong neighbors 

of a common vertex in D, then     nTGfans   where  T  is the 

maximum number of end vertices in any fuzzy spanning tree T of G. 

Proof. Let D be an accurate non-split dominating set of a connected fuzzy 

graph  ., G  

Since for any two vertices ,, DVvu   there exist two vertices 

Dyx ,  such that x is strong neighbor of u but not to v and y is neighbor of 

v, but not to u. 

This implies that there exists a fuzzy spanning tree 1T  in DV 
 
in 

which each vertex of DV   is neighbor of a vertex of D. Therefore 

  .DVT   

Hence    .GnT fans  

6. Conclusion 

In this paper, the notions of accurate split and non-split domination in 

fuzzy graphs are discussed. Several limits on accurate split and non-split 

domination numbers are obtained. The applications and the connection 

between accurate split (non-split) domination numbers with different well 

known domination parameters can be created in future. 
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