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Abstract
This paper aims to announce the concept of operator (¬∝,β,γ,ϖ,ε,τ) in intuitionistic fuzzy 
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*, 0) intuitionistic fuzzy BRK– subalgebras gratify the subsequent  µA(0) ≥ µA (ψ) and νA (0) 
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fuzzy. If B is an intuitionistic fuzzy BRK–subalgebra of Y with inf and sup properties, then ψ 
is a BRK–subalgebra of B. Let A be an intuitionistic fuzzy set and a BRK-algebra (Ψ; *, 0). We 
shall be mentioned a fuzzy intuitionistic by Γ,  BRK -algebra by BRK -g & BRK -Subalgebra 
by BRK -Sg  and ¬∝,β,γ,ϖ,ε,τ  by  ASA. 

Subject Classification:  35J88, 39B72, 58E50, 70G75, 74M15.

Keywords: BRK algebra, Fuzzy BRK ideal, Homomorphisms of ideal, Fuzzy, BRK-subalgebra.

*	E-mail:	alaas.abed@uokufa.edu.iq (Corresponding Author)
†	 E-mail:	noord.alkhafaji@uokufa.edu.iq

Journal of Discrete Mathematical Sciences & Cryptography
ISSN  0972-0529 (Print), ISSN  2169-0065 (Online)
Vol. 28 (2025), No. 4-A,  pp. 1059–1065
DOI : 10.47974/JDMSC-2032

Dd 

 
Model operator ASA on Intuitionistic Fuzzy BRK -subalgebras 
 
Alaa Salih Abed  
Noor Dhahir Abbas  

Department of Mathematics, 
Faculty of Education for Girls 
University of Kufa,  
Najaf, 
Iraq. 

 
Abstract: This paper aims to announce the concept of 

                         ) in intuitionistic fuzzy BRKـــsubalgebras. It states and 
evidences a amount of belongings. All ψ ∈ BRK-algebra (Ψ; *,0) 
             c fuzzy BRKـــ subalgebras gratify the subsequent 
      ≥               ≤            intuitionistic fuzzy BRKـــsubalgebra 
of If A is a BRKـــsubalgebra of Ψ with inf and sup properties, then Y where f is 
onto. Under f in Ψ, the preimage of B is an intuitionistic fuzzy. If B is an 
intuitionistic fuzzy BRKـــsubalgebra of Y with inf and sup properties, then   is 
a BRKـــsubalgebra of B. Let A be an intuitionistic fuzzy set and a BRK-algebra 
(Ψ; *,0). We shall be mentioned a fuzzy intuitionistic by  , BRK -algebra by 
BRK -g & BRK -Subalgebra by BRK -Sg and                by ASA.  
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1. Introduction 
In 1965, Zadeh announced the view of fuzzy sets [8]. Since then, this 

notion has been useful to other algebraic structures. A BCK-algebra is a primary 
class of logical algebras announced by Iseki and Tanaka [5] & has been 
thoroughly willful by several detectives. All BCK-algebras belong to a quasi-
variety class. The intriguing question of whether the class of BCK-algebras is a 
variety was put forth by Iseki and Tanaka [5]. In 1985, Bhattacharya and 
Mukherjee offered the notion of fuzzy relations and fuzzy groups [10]. In 1989, 
Atanassov presented the   sets and willful   theory [6]. In 2003, Atanassov 
provided a new   model operator [7]. In 2012, R.K. Bandaru announced BRK-g, 
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BRK -Sg, and BRK-ideal of it [11]. In 2015, O. R. Elgendy   BRK-ideal of 
BRK-g [9]. In 2022, Hameed and Abrahem [1] presented the clue of fuzzy RG-
subalgebras of RG-algebra. Preliminaries: We now offer some definitions & 
initial findings that will be needed in the subsequent sections. 

Definition 1.1: [1] Assume that S is a nonempty subset of Ψ's BRK-g. Next, S is 
contacted a BRK-Sg of Ψ, if o ∗ σ ∈ S, ∀o, σ ∈ S. 

Definition 1.2: [3] Let (Ψ, ∗, 0) & (Y, ∆, 0′). A mapping ℶ : Ψ → Y of a BRK - 
g is described as a homomorphism. if ℶ (o∗σ) = ℶ (o)∆ℶ (σ), ∀ o, σ ∈ Ψ. 

Definition 1.3: [4] For any Γ set    {(      ( )     ( ))| ∈  } of   & 
        ∈ ,   - & max(   )    +  1     (      )    +  0, then (  =   
=  )  the operator        ( ) ⟶    ( ) is defined as 
     (  )  {(o,   Θ ℵ (o) + γ, β ν ℵ (o) + ϖ )│o ∈Ψ}  

Definition 1.4: [3] For any Γ set    {(o,Θ ℵ (o), Θ ℵ (o))│o ∈Ψ} of   &          
 ∈ ,   - &    (     - )     +    , min ( -     )     +      
the operator            :IFS( )⟶IFS( ) is labelled as    (  )  {(o,  Θ ( ℵ) 
(o)-ε ν (ℵ) (o) + γ, β ν_( ℵ) (o)-τµ_( ℵ) (o) + ϖ )│o ∈Ψ}  

Remark 1.5: [3] If   &   be two Γ sets of   &   consequently &       be a 
mapping, where  , β, γ, ϖ, ε, τ ∈ ,   - then    (   ( ))     (   ( ))   2) 
 (   (  ))     ( (  )). 

Definition 1.6: [2] An Γ set ℵ = (    ( )     ( )) is named a Γ           of Ψ 
if it , ∀     ∈    1)      (o*σ)  min*    ( )      ( )+ 2)     (o*σ)      {    
(o),     (σ)}. 

Definition 1.7: [2] For any set    {(      ( )     ( ))| ∈  } of the set Ψ 
represented by (   ) &   ∈ ,   - the operator      ( )⟶    ( )  
    ( )  ⟶    ( ) are         as      {(      ( )        ( ))| ∈  }, 
     {(       ( )     ( ))| ∈  }  

2. Model Operator              (ASA) on Intuitionistic Fuzzy BRK -
subalgebras 

This section aimed to offer the idea an operator              in Γ BRK -Sg & 
Γ BRK - ideals of BRK-g, numerous belongings & theorems are detailed   
evidenced 

Theorem 2.1: Let    {(      ( )     ( ))| ∈  } be an Γ set of a BRK-g 
(   ∗    ). A is an Γ BRK -Sg of Ψ if & only if           are Γ BRK-Sg of 
  ,     -. 
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Proof: If    {(                 )| ∈  } is an Γ BRK -Sg of  ,then      & 
 ̅   are fuzzy BRK -Sg &     &  ̅   I doubt fuzzy subalgebras. Hence,        
   are Γ BRK -Sg Conversely, let      {(                    )| ∈  }    
    {(                  )| ∈  } are Γ BRK –Sg, then the fuzzy subset 
        ̅   are fuzzy BRK -Sg of   &         ̅   are doubt fuzzy BRK -Sg of  , 
Hence    {(                 )| ∈  } Γ BRK -subalgebra Sg.  

Lemma 2.2: If Γset    {(                 )| ∈  } is an Γ BRK –Sg of    
then 
        {               ̅                        ̅            | ∈  }  

Proof: Since          {                                           
    | ∈  }  &   ̅         ,   ̅          , thus                   
 ̅         ̅        &                      ̅          ̅       . Hence 
        {              ̅                        ̅           | ∈
 }   

Proposition 2.3: If   &   be two Γ subsets of BRK-g   & BRK-g   separately 
&    (      )   (        ) be a mapping,now  
                             
2                            

Proof:  
1)  Let  ∈  , then  

                                                          
Also,                                                       
=               (    )                    . 
Now,                        ∈                       
     ∈                             

     ∈                   ∈               
       ∈                    ∈                 
                                      ,  (      )           ).   
Likewise  
                        ∈                       
     ∈                           
       ∈                   ∈                
       ∈                     ∈                 
                                       ,  (      )             
Thus                             . 
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2)    (      )( )  (     (   (     ( )( )) (  (    (       )( )))     
Moreover, 
   (      (  ) )( )  ( (    (    (  ))( )) (  (    (   (  ))( )) 
=  (     (  ))  (   ( ))  (   ( ) (   ( )))   
So,       ( ))(   ( ))       (   ( ))       (   ( ))      
      (   ( ))       (   ( ))     

      ( ) ( )         ( ) ( )    
=         (   ( ))( )  &  

       ( ))(   ( ))      (   ( ))       (   ( ))    
     (   ( ))       ( ( ))          ( ) ( )        ( ) ( )    

=        (   ( ))( )            (     ( ))         (   ( ))     

            2.4: If an Γ set    {(      ( )     ( ))|   } is an Γ BRK -Sg 
of  ,     ( )is also is an Γ Z-Sg of Ψ. 

Proof: For now    (  )  *(       ( )     ̅   ( )            ( )  
   ̅  ( )       )    +  by Lemma 2.5. then       ,              (  )(  
 )        (    )     ̅   (   )         (min*   ( )    ( )+) +   min 
* ̅  (  )  ̅  ( )+       

  (min*    ( )     ( )+)   min*    ̅  (  )    ̅  ( )+       
  min *    (  )      ̅  (  )            ( )    ̅   ( )       +  
  min*     (   )( )      (   )( ) +. 
     (   ) is BRK -Sg of Ψ.      (  )(   )       (    )  
    ̅   (   )        

   (max*  ( )   ( )+)    max*  ̅  (  )   ̅  ( )+       
  max *    ( )     ( )+   max{    ̅  (  )     ̅  ( )+       
  max *    (  )       ̅  (  )    -       ( )     ̅   ( )       +  
  max*     (  )( )      (   )( ) +. 
     (   ) is a doubt BRK -Sg of  . Hence    (   ) is an Γ BRK -Sg of  . 

Remark 2.6: According to the following example, Proposition (2.4) is not true 
in reverse as shown in Table 1. 

Example 2.7: Assume Ψ = {0,1,2}, where the following table 2 describes *  

Table 1 
* 0 1 2 
0 0 2 2 
1 1 0 0 
2 2 0 0 

 



INTUITIONISTIC FUZZY BRK-SUBALGEBRAS� 1063

Table 2 

Ψ 0 1 2 3 
     0.6 0.6 0.2 0.4 
    0.7 0.2 0.3 0.2 

Ψ 0 1 2 3 
      0.48 0.42 0.34 0.36 
          0.22 0.22 0.66 

 
   {(                 )| ∈  } is not an Γ BRK -Sg, since      are not 

fuzzy BRK -Sg of  , since          ∗                     
    {                  }      . If we take                           
                   be an Γ BRK -Sg of    

Proposition 2.8: If ℵ is an Γ BRK -Sg of Ψ, at the present  
                               &                             ∀ ∈    

Proof: Since ℵ is an Γ BRK -Sg of  ,          is      an Γ BRK -Sg of 
Currently, for any    ∈  ,                        ∗        {           
                }                &                        ∗     
   {                                 }                . 

Proposition 2.9: If    {(                 )| ∈  } &    {              
    | ∈  }  are Γ BRK -Sg of Ψ the intersection on intuitionistic of   &  , 
          is Γ BRK -Sg of  . 

Proof: Suppose    ∈   by using  
             ∗              ∗              ∗      .  

             ∗              ∗       ̅      ∗        
  min{                       }  min{   ̅            ̅       }        
  min {           +    ̅            -                 ̅             }  
  min{                                  } 

             is fuzzy BRK-Sg of  . Currently,  
                                             
             ∗              ∗        ̅       ∗         

   max{                  }    max{  ̅           ̅       }       
       {                               } 

            is a doubt fuzzy BRK -Sg of  .Hence the intersection on Γ 
of ℵ & B                     be an Γ BRK -Sg of  .  
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Proposition 2.10: If    {(     ( )    ( ))|   } &    *     ( )    ( )  
   + are Γ BRK -Sg of    the union on Γ of  &       (    ) is Γ BRK 
-Sg of  ,           is chain (Artesian) &        chain (Noetherian). 

Proof: Suppose        
     (   )( * )         ( o*σ)         (   )    .  
     (    )(   )         (    )+   ̅    (   )      
  (max*      (  )       ( )+)    max* ̅    (  )  ̅    ( )+       
  max*       (  )         ( )+  max*   ̅    (  )    ̅    ( )+        
     (     ) is fuzzy BRK-Sg of  . Now,  
     (     )(  )=        ( )         ( )       

    (     )(    )        (    )+    ̅     (   )       
  (   *     (  )      ( )+)    min*  ̅    (  )   ̅    ( )+       
 min *    (     )(  )     (     )(  )+ 
    (     )is a doubt fuzzy BRK –Sg of  .Hence the union on Γof  &    
   (     )       Γ BRK -Sg of  .  

3. Conclusion In this research, we concluded the subsequent : 
In      -Sg the notion of operator     is introduced in this paper. It all 

validates several characteristics. The following inequalities are satisfied by 
  BRK-Sg with ψ   BRK-g (Ψ; *,0): where   ( )    ( )       ( )  
  ( )) A is         -Sg of Ψ with sup and inf properties, and it gives the 
   -Sg, where   is onto. If B is an   BRKـــsubalgebra of Y with inf and 
sup properties, then an       ـــ Sg of   is the preimage of B under f in Ψ. Let A 
bean  set and   be a    -g. 
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