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Abstract. In this paper, the new kind of parameter perfect dominating set in constant 
intuitionistic  fuzzy graph is defined and established the parametric conditions. Another 
new kind of parameter totally constant intuitionistic fuzzy graph is defined and 
established the parametric conditions. Some properties of Perfect dominating set in 
constant IFG and totally constant IFG with suitable examples are also discussed. 
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1.Introduction 
Atanassov [1] initiated the concept of intuitionistic fuzzy relations and intuitionistic fuzzy 
graphs (IFGS). Karunambigai [2] gave a definition of IFG as a special case of 
Intuitionistic Fuzzy Graphs(IFG) defined by Atanassov and Shannon [1]. Nagoor Gani, 
and Begum[4] gave the definition of order, degree and size in IFG. Parvathi and 
Thamizhendhi [5] was introduced dominating set, domination number, domination 
number in Intuitionistic fuzzy graphs and also Karunambigai and Buvaneswari [3] was 
introduced the constant intuitionistic fuzzy graph. Revathi et al., was introduced  the 
perfect domination in  fuzzy graph [7], Perfect Domination in Intuitionistic Fuzzy graphs 
[8].  In this paper, we study the perfect dominating set in constant intuitionistic fuzzy 
graph, the perfect domination number and its properties. 

2. Preliminaries 
Definition 2.1. [1] Let G = (V, E) be an intuitionistic fuzzy graph (IFG) where 
V={v 1,v2,…,vn}. Then, 

i. µ1 : V → [ 0 , 1 ] and  γ1 : V → [ 0 , 1 ] respectively denote the degree of 
membership and non-membership of the element vi∈V and 

1)()(0 11 ≤+≤ ii vv γµ  for every vi∈V. 
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ii. E ⊂ V × V where µ2:V × V → [0,1] and γ2:V × V → [0,1] are such that                     
)}(),(max{),()},(),(min{),( 112112 jijijiji vvvvvvvv γγγµµµ ≤≤ and 

1),(),(0 22 ≤+≤ jiji vvvv γµ  for every (vi,vj)∈E. 

 
Definition 2.2. [5] If v i, vj∈V G⊆ , the �-strength of connectedness between vi and vj is 

),(µ2 ji vv∞ = sup{ ),(µ2 ji
k vv /k = 1,2,….n} and �-strength of connectedness between vi 

and vj is ),(2 ji vv∞γ = inf{ ),(2 ji
k vvγ /k = 1,2,….n} 

 
Definition 2.3. [5] An arc (u,v) is said to be a strong arc, if  

),(γv)(u,γand),(µv)(u,µ 2222 vuvu ∞∞ ≥≥  
 
Definition 2.4. [5] Let u be a vertex in an IFG G= (V,E), then N(u) = {v: v∈V and (u,v) 
is a strong arc} is called neighborhood of u. 
 
Definition 2.5. [5] A vertex u∈V of an IFG G = (V,E)  is said to be an isolated vertex if 

v)(u,µ2 =0 and v)(u,γ2 =0 for all v∈V. 
 
Definition 2.6. [4] Let G = (V, E) be an IFG.  Then the cardinality of G is defined to be 
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Definition 2.7. [4] The fuzzy vertex cardinality of G is defined by  

p= ∑
∈


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Definition 2.8. [4] Let G = (V,E) be an IFG. Then the order of G is defined to be O(G) = 

))(),(( GOGO γµ where )(GOµ  = ∑
∈Vv

i

i

v )(1µ  and )(GOγ  = ∑
∈Vv

i

i

v )(1γ  

 
Definition 2.9. [4] The fuzzy edge cardinality of G is defined by  

q= ∑
∈
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 for all (vi, vj) ∈ E. 

 
Definition 2.10. [4] The Size of G is defined to be S(G) = ))(),(( GSGS γµ where 

)(GSµ  = ∑
≠ ji

ji vv ),(2µ  and )(GSγ  = ∑
≠ ji

ji vv ),(2γ  
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Definition 2.11. [4] Let G =(V, E) be an IFG. The µ -degree of a vertex vi is dµ(vi) = 

∑
∈Evv ji )(

ji2

,

) v,(v µ . The �-degree of a vertex vi is d�(vi) = ∑
∈Evv ji )(

ji2

,

) v,(v γ . 

 

The degree of a vertex is d(vi) = [ ∑
∈Evv ji )(

ji2

,

) v,(v µ , ∑
∈Evv ji )(

ji2

,

) v,(v γ ] and µ2(vi, vj) = γ2(vi, 

vj) = 0 for vivj∉E. 
The minimum degree of G is δ(G) = {min(dµ(vi)),  min(dγ(vi))|vi∈V}. 
The maximum degree of G is ∆(G) = {max(dµ(vi)), max(dγ(vi))|vi∈V} 
 
Definition 2.12. [3] The degree of a vertex v in an IFG G = (V, E) is defined to be sum 
of the membership values of the strong arcs incident at v.  It is denoted by W(G). 
 
Definition 2.13. [3] Let G : [(µ1(vi), γ1(vi)),  (µ2(vi, vj), γ2(vi, vj))] be an IFG on G*: (V,E). 
If dµ(vi) = ki  and dγ(vj) = kj for all vi, vj∈ V i.e the graph is called as (ki, kj)-IFG (or) 
constant IFG of  degree (ki, kj). 
 
Definition 2.10. [3]  Let G be an IFG. The total degree of a vertex v ∈ V is defined as 

td(v) = 







++∑ ∑

∈ ∈Evv Evv
iiii vvdvvd

21 21

22
)()(,)()( 11 γµ γµ  

If each vertex of G has the same total degree (r1, r2), then G is said to be an IFG of total 
degree (r1, r2) or a (r1, r2)-totally constant IFG. 
 
Definition 2.15. [5]Let G = (V,E) be an IFG on V. Let u, v ∈V, we say that u dominates 
v in G if there exists a strong arc between them. A subset S of V is called a dominating 
set in G if for every v∈V-S, there exists u∈S such that u dominates v. 
 
Definition 2.16. [5]  A dominating set S of an IFG is said to be minimal dominating set 
if no proper subset of S is a dominating set. 
 
Definition 2.17. [7] A dominating set P is an IFG  G = (V,E)  is called Perfect 
dominating set (PDS) in IFG  if for every vertex v∈V-P,  is dominated by exactly one 
vertex of P. 
 
Definition 2.18. [7]  A   perfect dominating set P is an IFG G = (V,E)  is said to be 
minimal perfect dominating set if for each  u∈P, P-{u} is not a perfect dominating set 
in IFG. 
 
Definition 2.19. [7] Minimum fuzzy cardinality among all minimal perfect dominating 
set  in an IFG is called  the perfect  domination number of an  IFG, and is denoted by 
γpif(G) or simply γpif .   
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Definition 2.20. [7]  A perfect dominating set P with minimum fuzzy cardinality equal to 
γpif(G) is called the minimum perfect dominating set and is denoted by γpif-set in 
intuitionistic fuzzy graph. 
 
3. Dominating set in constant intuitionistic fuzzy graph 
In this section, the new concept of dominating set in constant intuitionistic fuzzy 
graph(IFG) of degree (ki , kj) are introduced. 
 
Definition 3.1. Let G = (V, E) be a constant intuitionistic fuzzy graph of degree (ki , kj) 
on V. Let u,v∈V, we say that u dominates v in G if there exists a strong arc between 
them. 
 
Definition 3.2. A subset D of V is said to be a dominating set in G if for every v∈V-D, 
there exists u∈D such that u dominates v. 
 
Definition 3.3. A dominating set D of a constant intuitionistic fuzzy graph of degree (ki , 
kj) is said to be minimal dominating set if no proper subset of D is a dominating set. 
 
Definition 3.4. Minimum fuzzy cardinality among all minimal dominating set  in a 
constant intuitionistic fuzzy graph of degree (ki , kj) is called  the domination number of 
a constant intuitionistic fuzzy graph of degree (ki , kj), and is denoted by γdcif(G) or simply 
γdcif . 
 
Example 3.5. Let G be a constant intuitionistic fuzzy graph of degree (ki , kj). 

 
Figure 1: 

Here, minimal dominating sets are {a, c}, {a, d}, {b, c}, {b, d} 
Minimum dominating set = {b, c} 
Domination number = 0.65. 

4. Perfect dominating set  in constant intuitionistic fuzzy graph  
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In this section, the new concept of perfect dominating set in constant intuitionistic fuzzy 
graph(IFG) of degree (ki, kj) are introduced. Let G=(V,E) with p≤q be considered 
throughout this section. 

Definition 4.1.  Let G = (V,E) be a constant intuitionistic fuzzy graph of degree (ki , kj). 
A dominating set P of G   is called Perfect dominating set (PDS) in G  if for every 
vertex v∈V-P  is dominated by exactly one vertex of P. 
 
Definition 4.2. Let G = (V,E) be a constant intuitionistic fuzzy graph of degree (ki , kj). 

A   Perfect dominating set P of G is said to be minimal perfect dominating set 
if for each  u∈P, P-{u} is not a perfect dominating set in constant IFG of degree  (�� , ��). 
 
Definition 4.3.  Minimum fuzzy cardinality among all minimal perfect dominating set in 
Constant IFG of degree (ki , kj) is called  the perfect  domination number of  constant  
IFG, and is denoted by )(Gpcifγ  or simply  pcifγ .   

 
Definition 4.4. A perfect dominating set P with minimum cardinality equal to )(Gpcifγ  

is called the minimum perfect dominating set and is denoted by −pcifγ set in constant 

intuitionistic fuzzy graph of degree (�� , ��). 
 
Example 4.5. Let G be a constant intuitionistic fuzzy graph of degree (ki, kj). 

 
Figure 2: 

Here perfect dominating sets are exists. 
Perfect dominating sets are {a, b, c}, {b, c, d}, {c, d, e}, {a, d, e}. 
Minimal perfect dominating set =  {b, c, d}. 
Perfect domination number )(Gpcifγ  = 1.2. 

 
Theorem 4.6. Let G= (V, E) be  a constant intuitionistic fuzzy graph of degree (�� , ��)  
without isolated vertices and P is a minimal perfect dominating set. Then V-P is a 
dominating set of G. 
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Proof: Let P be a minimal perfect dominating set of G. Consider v be any vertex of P. 
There is a vertex d∈N(v), v must be dominated by exactly one vertex in P-{v} which is 
also a dominating set, since G has no isolated vertices. Thus every vertex in P is 
dominated by atleast one vertex in V-P, and V-P is a dominating set. 
 
Theorem 4.7. Let G= (V,E) be  a constant  intuitionistic fuzzy graph of degree (�� , ��) 
where crisp graph G* is an odd cycle. If  ( )22 , γµ  is a constant function then perfect 

dominating set P exists for constant intuitionistic fuzzy graph of degree (�� , ��)  
Proof: Assume that G is an  intuitionistic fuzzy graph where crisp graph G* is an odd 
cycle (that is, Let e1,e2……………e2n+1 be the edges of even cycle G* respectively  we have 

)(2 ieµ  = 








− evenisiifck

oddisiifc

11

1
 similarly, )(2 ieµ  = 









− evenisiifck

oddisiifc

22

2
)  

Consider ( )22 ,γµ  is a constant function say �	 = membership value = c1 and �	 = non 

membership value = c2 for all (vivj)∈E, then =)( ivdµ twice the membership values and 

=)( ivdγ twice the non-membership values for all vi∈V.(Since, if e1 and e2n+1 incident at a 

vertex v1 then d(e1)+d(e2n+1)= c1+ c1=2c1). So G is a constant intuitionistic fuzzy graph of 
degree (�� , ��). Here, every arc is a strong arc in this constant intuitionistic fuzzy graph of 

degree (�� , ��), since, ( )22 ,γµ  is a constant function. Also if for every vertex v∈V-P is 
dominated by exactly one vertex of P. That is, perfect dominating set P exists for constant 
intuitionistic fuzzy graph of degree (�� , ��). 
 
Theorem 4.8. Let G be an intuitionistic fuzzy graph where crisp graph G* is an even 
cycle. Then G is a constant intuitionistic fuzzy graph of degree (�� , ��) if either ( )22 ,γµ
is a constant function or alternate edges have same membership values and non-
membership values then P is a perfect dominating set of G. 
Proof: Assume that G is an  intuitionistic fuzzy graph where crisp graph G* is an even 
cycle (that is, Let e1,e2……………e2n be the edges of even cycle G* respectively  we have 

)(2 ieµ  = 








− evenisiifck

oddisiifc

11

1
 similarly, )(2 ieµ  = 









− evenisiifck

oddisiifc

22

2
)  

and consider ( )22 ,γµ  is a constant function say �	 =  c1 and �	 =  c2  for all (vivj)∈E, 

then =)( ivdµ  2c1 and =)( ivdγ  2c2 for all vi∈V. So, G is a constant intuitionistic fuzzy 

graph of degree (�� , ��). Here, every arc is a strong arc in this constant intuitionistic fuzzy 

graph of degree (�� , ��), since, ( )22 ,γµ  is a constant function. Also if for every vertex 

v∈V-P is dominated by exactly one vertex of P. That is, perfect dominating set P exists 
for constant intuitionistic fuzzy graph of degree (�� , ��) . Therefore, If  ( )22 ,γµ is a 

constant function then P is a perfect dominating set of  a constant intuitionistic fuzzy 
graph of degree (�� , ��). 
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If ( )22 ,γµ
 

are alternate edges have same membership values and non-

membership values (c1≠k1-c1) and let G be a constant intuitionistic fuzzy graph of degree 
(��, ��) . It is clear that, every arc is a strong arc in G. So, perfect dominating set P exists 
for constant intuitionistic fuzzy graph of degree (�� , ��) . 
Theorem 4.9. For a constant IFG of degree ( �� , ��), then )(Gpcifγ ≤ p ≤ q. 

Proof:  Let p is the sum of vertex fuzzy cardinality of a constant IFG but need not be a 
minimum of a perfect domination number of a constant IFG. )(Gpcifγ is a perfect 

domination number of a constant IFG is less than or equal to sum of vertex cardinality of 
a perfect dominating constant IFG. That is, )(Gpcifγ ≤ p, q is a sum of edge fuzzy 

cardinality of a perfect domination in constant IFG but need not be a minimum of sum of 
vertex fuzzy cardinality of a perfect domination of a constant IFG  then sum of vertex 
cardinality is less than or equal to sum of edge fuzzy cardinality of a perfect domination 
of a constant IFG. That is p ≤ q. Hence, )(Gpcifγ ≤ p ≤ q. 

 
Theorem 4.10. For a constant IFG of degree ( �� , ��), then W(G) ≤ O(G)≤S(G). 
Proof: Let O(G) is the order of fuzzy cardinality of a constant IFG but need not be a 
minimum of a weighted perfect domination number of a constant IFG. W(G) is a 
weighted perfect domination number of a constant IFG is less than or equal to  the order 
of fuzzy cardinality of a perfect dominating constant IFG. That is, W(G) ≤ O(G) and  
S(G) is  the size of  fuzzy cardinality of a perfect domination in constant  IFG but need 
not be a minimum of order of fuzzy cardinality of a perfect domination of a constant IFG,  
then order of fuzzy cardinality is less than or equal to size of  fuzzy cardinality of a 
perfect domination of a constant IFG. That is O(G)≤ S(G). Hence, W(G) ≤ O(G)≤ S(G). 
 
Theorem 4.11. For a constant IFG of degree (�� , ��), then ��
 − �
�≤ )(Gpcifγ ≤��� − ���. 
Proof: Let )(Gpcifγ   is a perfect domination number of a constant IFG but need not be  

��
 − �
� of a constant IFG.  ��
 − �
�is less than or equal to  the perfect domination 

number )(Gpcifγ  of a constant IFG. That is,  ��
 − �
�≤ )(Gpcifγ  and  ��� − ��� is a 

constant  IFG but need not be a perfect domination number )(Gpcifγ  of a constant IFG,  

then )(Gpcifγ   is a perfect domination number  )(Gpcifγ  less than or equal to ��� − ���a 

constant IFG. That is )(Gpcifγ ≤��� − ���. Hence,  ��
 − �
�≤ )(Gpcifγ ≤��� − ���. 
 
Theorem 4.12. For a constant IFG of degree ( �� , ��), then )(Gpcifγ ≤�	. 

Proof: Let  
�
	 is the fuzzy vertices of a constant IFG but need not be a perfect domination 

number )(Gpcifγ of a constant IFG. Perfect domination number )(Gpcifγ of a constant IFG 

is less than or equal to the 
�
	 is the fuzzy vertices of a constant IFG. That is, )(Gpcifγ ≤�	. 

 

Theorem 4.13. For a constant IFG of degree ( �� , ��), then ���∆�	 �≤ )(Gpcifγ ≤3( � − ∆�). 
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Proof: Let )(Gpcifγ   is the perfect domination number of a constant IFG but need not be 

a���∆�	 � a fuzzy vertices of a constant IFG. ���∆�	 �is the fuzzy vertices of a constant IFG 

is less than or equal to  the perfect domination number )(Gpcifγ of a constant IFG. That is, 

���∆�	 � ≤ )(Gpcifγ  and  3( � − ∆�)  is  the  fuzzy vertices of a constant  IFG but need not 

be a  perfect domination number )(Gpcifγ  of a constant IFG ,  then )(Gpcifγ   is the 

perfect domination number of a constant IFG  is less than or equal to  3( � − ∆�)  is the 

fuzzy vertices of a constant IFG. That is, )(Gpcifγ ≤ 3( � − ∆�). Hence, ���∆�	 � ≤ )(Gpcifγ

≤3( � − ∆�). 
 
Theorem 4.14. For a constant IFG of degree (�� , ��), then��� − ∆��≤ )(Gpcifγ ≤��
 − ∆��. 
Proof: Let )(Gpcifγ   is a perfect domination number of a constant IFG but need not be   

��� − ∆��of a constant IFG.   ��� − ∆��is less than or equal to  the perfect domination 

number )(Gpcifγ  of a constant IFG. That is,   ��� − ∆��≤ )(Gpcifγ  and ��
 − ∆��is a 

constant  IFG but need not be a perfect domination number )(Gpcifγ  of a constant IFG,  

then )(Gpcifγ   is a perfect domination number  )(Gpcifγ  less than or equal to��
 − ∆��a 

constant IFG. That is )(Gpcifγ ≤��
 − ∆��. Hence,  ��� − ∆��≤ )(Gpcifγ ≤��
 − ∆��. 
 
Example 4.15. Let G be constant IFG of degree ( �� , ��). 

 
Figure 3: 

 
Perfect dominating set of a constant IFG of degree (ki,  kj). 
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Perfect domination number )(Gpcifγ  = 1.3;   p = 3  ;    q =  3.6 ; )(Gpcifγ ≤ p ≤ q 

W(G) = (1, 2.4);   O(G) =   (2.5, 4.5);   S(G) = (4.8, 5.6) ;   W(G) ≤ O(G)≤S(G) 
��
 − �
�=  1.1; )(Gpcifγ = 1.3;    ��� − ���= 2.3;  ��
 − �
�≤ )(Gpcifγ ≤��� − ��� 

)(Gpcifγ =  1.3; 
�
	 = 1.5;     )(Gpcifγ ≤�	 

���∆�	 � 		= 0.03		;		 )(Gpcifγ =  1.3 ;    3( � − ∆�) = 3(1.2) = 3.6;  

���∆�	 � ≤ )(Gpcifγ ≤3( � − ∆�) 

��� − ∆�� = 0.1;  )(Gpcifγ =1.3;    ��
 − ∆�� = 2.1;					 ��� − ∆��≤ )(Gpcifγ ≤��
 − ∆�� 
 
5. Conclusion 
In this paper, we have introduced the concept of dominating set, domination number, 
perfect dominating set and perfect domination number for constant intuitionistic fuzzy 
graph and some interesting properties of these new concepts are proved. 
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