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    Abstract: In this paper, we introduce the notion of an 
intuitionistic fuzzy pseudo-Boolean implicative filter of lattice 
pseudo-Wajsberg algebra (LPWA) and to investigate some 
properties with illustrations. 
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I. INTRODUCTION 

Pseudo-Wajsberg algebras were introduced by Ceterchi 
Rodica [2]. Pseudo-Wajsberg algebras are generalizations of 
Wajsberg algebras. Boolean algebra is the branch of algebra 
in which the values of the variables are the truth values true 
and false. Recently, the authors introduce the definition of 
pseudo-Boolean and fuzzy pseudo-Boolean implicative filter 
of lattice pseudo-Wajsberg algebra and obtain some related 
properties. The aim of this paper is to introduce the definition 
of an intuitionistic Fuzzy pseudo-Boolean implicative filter 
of LPWA and obtain some properties.  

II. PRELIMINARIES 

In this section, we recall some basic definitions and their 
properties which are helpful to develop the main results. 
Definition 2.1[2]. An algebra (𝒜, → , ↝ ,    ͞   ,   ῀ ,   1)  is 
called a LPWA if it satisfies the following axioms for all 
𝑥, 𝑦 ∈ 𝒜, 
(i) A partial ordering “ ” on a LPWA  𝒜, such that 

𝑥 ≤  𝑦  if and only if  𝑥 → 𝑦 = 1 ⇔ 𝑥 ↝ 𝑦 = 1. 
(ii)          𝑥 ∨ 𝑦 = (𝑥 → 𝑦) ↝ 𝑦 = (𝑦 → 𝑥) ↝ 𝑥 
                        = (𝑥 ↝ 𝑦) → 𝑦 = (𝑦 ↝ 𝑥) → 𝑥 
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(iii)   𝑥 ∧ 𝑦 = (𝑥 ↝ (𝑥 → 𝑦)~)− = ((𝑥 → 𝑦) → 𝑥−)
~

 

                  = (𝑦 ↝ (𝑦 → 𝑥)~)− = ((𝑦 → 𝑥) → 𝑦−)
~

 

                    = (𝑦 → (𝑦 ↝ 𝑥)−)~ = ((𝑦 ↝ 𝑥) ↝ 𝑦~)
−

 

                    = (𝑥 → (𝑥 ↝ 𝑦)−)~ = ((𝑥 ↝ 𝑦) ↝ 𝑥~)
−

. 

Definition 2.2[2]. An algebra (𝒜, → , ↝ ,   ͞   , ῀ , 1) with a 
binary operations  " → " , " ↝ "   and quasi 
complements   "   ͞  " ,   "  ῀  "   is called a pseudo-Wajsberg 
algebra if it satisfies the following axioms for all 𝑥, 𝑦, 𝑧 ∈ 𝒜, 
(i)  (a) 1 → 𝑥 = 𝑥 
      (b) 1 ↝ 𝑥 = 𝑥 
(ii)        (𝑥 ↝ 𝑦) → 𝑦 = (𝑦 ↝ 𝑥) → 𝑥 
               = (𝑦 → 𝑥) ↝ 𝑥 = (𝑥 → 𝑦) ↝ 𝑦 

(iii)   (a)  (𝑥 → 𝑦) → ((𝑦 → 𝑧) ↝ (𝑥 → 𝑧)) = 1 

          (b) (𝑥 ↝ 𝑦) ↝ ((𝑦 ↝ 𝑧) → (𝑥 ↝ 𝑧)) = 1 

(iv)           1− = 1~ = 0 
(v)   (a) (𝑥− ↝ 𝑦−) → (𝑦 → 𝑥) = 1 
        (b) (𝑥~ → 𝑦~)  ↝ (𝑦 ↝ 𝑥) = 1 
(vi)            (𝑥 → 𝑦−)~ = (𝑦 ↝ 𝑥~)− 
 
Proposition 2.3[2]. A LPWA ( 𝒜, →  , ↝ ,    ͞   ,   ῀  , 1) 
satisfies the following axioms for all 𝑥, 𝑦 ∈ 𝒜, 
(i)        𝑥 → 𝑥 = 1, 𝑥 ↝ 𝑥 = 1 
(ii)        𝑥 → (𝑦 ∨ 𝑧)=(𝑥 → 𝑦) ∨ (𝑥 → 𝑧) 
(iii)       𝑥 ↝ (𝑦 ∨ 𝑧)=(𝑥 ↝ 𝑦) ∨ (𝑥 ↝ 𝑧) 
(iv)       (𝑥 ∨ 𝑦) → 𝑧 = (𝑥 → 𝑧) ∧ (𝑥 → 𝑧) 
(v)        (𝑥 ∨ 𝑦) ↝ 𝑧 = (𝑥 ↝ 𝑧) ∧ (𝑥 ↝ 𝑧) 
(vi)      𝑥− → 𝑥 = 𝑥; 𝑥~ ↝ 𝑥 = 𝑥 
(vii)       𝑥 → 𝑥− = 𝑥−;  𝑥 ↝ 𝑥~ = 𝑥~ 
(viii)      (𝑥− ↝ 0) → 𝑥 = 1 ;  (𝑥~ → 0) ↝ 𝑥 = 1 
(ix)      𝑥 → 0 = 𝑥−; 𝑥 ↝ 0 = 𝑥~ 
(x)      0 → 𝑥 =  1 ; 0 ↝ 𝑥 = 1 
(x)        (𝑥 → 𝑥−)~ = 𝑥; (𝑥 ↝ 𝑥~)− = 𝑥 
(xi)     (𝑥~)−=(𝑥−)~ = 𝑥 
 
Definition 2.4[4]. Let 𝒜 be LPWA. An intuitionistic   fuzzy 
set         𝑇 = (𝜇𝑇 , 𝛾𝑡)  of 𝒜 is called an intuitionistic fuzzy 
implicative filter of 𝒜 if it satisfies the following axioms for 
all 𝑥, 𝑦 ∈ 𝒜,   
(i)       𝜇𝑇(1) ≥ 𝜇𝑇(𝑥) ;  𝛾𝑇(1) ≤ 𝛾𝑇(𝑥)  
(ii)      𝜇𝑇(𝑦) ≥ min {𝜇𝑇(𝑥 → 𝑦), 𝜇𝑇(𝑥)} ;  
           𝛾𝑇(𝑦) ≤ max{𝛾𝑇(𝑥 → 𝑦), 𝛾𝑇(𝑥)} 
(iii)     𝜇𝑇(𝑦) ≥ min {𝜇𝑇(𝑥 ↝ 𝑦), 𝜇𝑇(𝑥)}  ; 
          𝛾𝑇(𝑦) ≤ max{𝛾𝑇(𝑥 ↝

𝑦), 𝛾𝑇(𝑥)} 

  Intuitionistic Fuzzy Pseudo-Boolean 
Implicative Filters of Lattice Pseudo-Wajsberg 

Algebras  
A. Ibrahim, K. Jeya Lekshmi 

https://www.openaccess.nl/en/open-publications
http://www.ijeat.org/
https://www.openaccess.nl/en/open-publications
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://crossmark.crossref.org/dialog/?doi=10.35940/ijeat.B3662.129219&domain=www.ijeat.org


  Intuitionistic Fuzzy Pseudo-Boolean Implicative Filters of Lattice Pseudo-Wajsberg Algebras  

 

   247 

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication  

Retrieval Number: B3662129219/2019©BEIESP 
DOI: 10.35940/ijeat.B3662.129219 
Journal Website: www.ijeat.org 

Definition 2.5[6]. Let 𝒜 be LPWA. An intuitionistic   fuzzy 
implicative filter   𝑇 = (𝜇𝑇 , 𝛾𝑇)  of 𝒜  is called an 
intuitionistic fuzzy prime implicative filter of 𝒜 if it satisfies 
the following axioms for all 𝑥, 𝑦 ∈ 𝒜,   
(i)   𝜇𝑇(𝑥 ∨ 𝑦) ≥ min{𝜇𝑇(𝑥), 𝜇𝑇(𝑦)}  
(ii)   𝛾𝑇(𝑥 ∨ 𝑦) ≤ max{𝛾𝑇(𝑥), 𝛾𝑇(𝑦)} 

III. MAIN RESULTS 

3.1. Intuitionistic Fuzzy Pseudo-Boolean implicative filter 
of Lattice Pseudo-Wajsberg Algebra 
In this section, we define Intuitionistic fuzzy pseudo-Boolean 
implicative filter of LPWA, and obtain some results with 
illustrations.  
 Definition 3.1. Let 𝒜 be LPWA. An intuitionistic   fuzzy set             
𝑇 = (𝜇𝑇 , 𝛾𝑇)  of 𝒜  is called an intuitionistic fuzzy 
Pseudo-Boolean  implicative filter of 𝒜  if it satisfies the 
following axioms for all 𝑥 ∈ 𝒜,   
(i)    𝜇𝑇(𝑥 ∨ 𝑥−) = 𝜇𝑇(1) ;  𝛾𝑇(𝑥 ∨ 𝑥−) = 𝛾𝑇(1) 
(ii)   𝜇𝑇(𝑥 ∨ 𝑥~) = 𝜇𝑇(1) ;  𝛾𝑇(𝑥 ∨ 𝑥~) = 𝛾𝑇(1)  
Example 3.2. Consider a set 𝒜 = {0, 𝑙, 𝑚, 1}.  Define a 
partial ordering “ ” on A, such that 0 ≤ 𝑙 ≤ 𝑚 ≤ 1 and the 

binary operations  " → " , " ↝ "   and quasi 
complements   "   ͞  " ,   "  ῀  "  given by the following tables 
3.1., 3.2., 3.3., and 3.4. 

 
 
 
 
 
 
 

   Table:3.1.                                  Table:3.2.                              
Complement                              Implication                       

 
 
   
 
 
 

 
Table:3.3.                                  Table:3.4.                              
Complement                           Implication                       

Consider an intuitionistic fuzzy subset  𝑇 = (𝜇𝑇 , 𝛾𝑇) on 𝒜 

𝜇𝑇(𝑥) = {
0.7           𝑖𝑓   𝑥 ∈ {0,1}      for all 𝑥 ∈ 𝒜
0.3            𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒         for all 𝑥 ∈ 𝒜 

 

  

𝛾𝑇(𝑥) = {
0.1        𝑖𝑓  𝑥 ∈ {0,1}      for all 𝑥 ∈ 𝒜

0.6          𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒         for all 𝑥 ∈ 𝒜 
 

 

Then 𝑇 is an  intuitionistic fuzzy pseudo-Boolean 
implicative filter of  𝒜. 
 

In the same Example 3.2, let us consider an intuitionistic 
fuzzy subset 𝑇 = (𝜇𝑇 , 𝛾𝑇)  on  𝒜  as, 𝜇𝑇(𝑥) =

{
0.51          𝑖𝑓   𝑥 ∈ {0, 𝑙}       for all 𝑥 ∈ 𝒜

0.13            𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒          for all 𝑥 ∈ 𝒜 
 

  

 𝛾𝑇(𝑥) = { 
0.41            𝑖𝑓   𝑥 ∈ {0, 𝑙}          for all 𝑥 ∈ 𝒜
0.83               𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒          for all 𝑥 ∈ 𝒜 

 

 

Then 𝑇  is not an intuitionistic fuzzy pseudo-Boolean 
implicative filter of  𝒜. 
Since 

𝜇𝑇(𝑙 ∨ 𝑚) = 𝜇𝑇((𝑙 → 𝑚) ↝ 𝑚) = 𝜇𝑇((𝑚 → 𝑙) ↝ 𝑙) 

                      = 𝜇𝑇((𝑙 ↝ 𝑚) → 𝑚) = 𝜇𝑇((𝑚 ↝ 𝑙) → 𝑙) 

𝜇𝑇(𝑙 ∨ 𝑚) = 𝜇𝑇(𝑙 ) = 𝜇𝑇(1 ) = 𝜇𝑇(𝑚 ) = 𝜇𝑇(1 ) 
𝜇𝑇(𝑙 ∨ 𝑚) ≠ 0.5 = 0.2 = 0.2 = 0.2 

𝛾𝑇(𝑙 ∨ 𝑚) = 𝛾𝑇((𝑙 → 𝑚) ↝ 𝑚) = 𝛾𝑇((𝑚 → 𝑙) ↝ 𝑙) 

                 = 𝛾𝑇((𝑙 ↝ 𝑚) → 𝑚) = 𝛾𝑇((𝑚 ↝ 𝑙) → 𝑙) 

𝛾𝑇(𝑙 ) = 𝛾𝑇(1 ) = 𝛾𝑇(𝑚 ) = 𝛾𝑇(1 ) 
𝛾𝑇(𝑙 ∨ 𝑚) = 0.4 ≠ 0.8 = 0.8 = 0.8 

Proposition 3.3.  Let 𝑇 = (𝜇𝑇 , 𝛾𝑇)  be an intuitionistic fuzzy 
implicative filter of LPWA 𝒜, then any intuitionistic fuzzy 
implicative filter of 𝒜  is an intuitionistic fuzzy 
Pseudo-Boolean implicative filter of  𝒜. 
Proof. Let  𝑇 = (𝜇𝑇 , 𝛾𝑇)  be an intuitionistic fuzzy 
implicative filter of LPWA 𝒜. 

We have 𝜇𝑇(𝑥 ∨ 𝑥−) ≥ min {𝜇𝑇(𝑥 → (𝑥 ∨ 𝑥−)), 𝜇𝑇(𝑥)}                     

                                                     [From (ii) of definition 2.4] 

   = min {𝜇𝑇((𝑥 → 𝑥) ∨ (𝑥 → 𝑥−)), 𝜇𝑇(𝑥)}        

                                                   [From (ii) of proposition 2.3] 

   = min {𝜇𝑇(1 ∨ (𝑥 → 𝑥−)), 𝜇𝑇(𝑥)}  

                                                   [From (i) of proposition 2.3] 
   = min {𝜇𝑇(𝑥 → 𝑥−), 𝜇𝑇(𝑥)} ≤ 𝜇𝑇(1) 
                                                      [From (i) of definition 2.4] 
Thus   𝜇𝑇(𝑥 ∨ 𝑥−) = 𝜇𝑇(1) for all 𝑥 ∈ 𝒜   and    also                 

           𝜇𝑇(𝑥 ∨ 𝑥~) ≥ min {𝜇𝑇(𝑥 ↝ (𝑥 ∨ 𝑥~)), 𝜇𝑇(𝑥)}                        

                                                    [From (iii) of definition 2.4]   

= min {𝜇𝑇((𝑥 ↝ 𝑥) ∨ (𝑥 ↝ 𝑥~)), 𝜇𝑇(𝑥)}        

                                                  [From (iii) of proposition 2.3]   

= min {𝜇𝑇(1 ∨ (𝑥 ↝ 𝑥~)), 𝜇𝑇(𝑥)}                        

                                                    [From (i) of proposition 2.3] 
 = min {𝜇𝑇(𝑥 ↝ 𝑥~), 𝜇𝑇(𝑥)} ≤ 𝜇𝑇(1)                     
                                                       [From (i) of definition 2.4] 
Therefore, 𝜇𝑇(𝑥 ∨ 𝑥~) = 𝜇𝑇(1) for all 𝑥 ∈ 𝒜               

Similarly  𝛾𝑇(𝑥 ∨ 𝑥−) ≤ max {𝛾𝑇(𝑥 → (𝑥 ∨ 𝑥−)), 𝛾𝑇(𝑥)}                             

                                                     [From (ii) of definition 2.4]  

 = max {𝛾𝑇((𝑥 → 𝑥) ∨ (𝑥 → 𝑥−)), 𝛾𝑇(𝑥)}        

                                                  [From (ii) of proposition 2.3] 

= max {𝛾𝑇(1 ∨ (𝑥 → 𝑥−)), 𝛾𝑇(𝑥)} 

                                                   [From (i) of proposition 2.3]   
𝛾𝑇(𝑥 ∨ 𝑥−) = max {𝛾𝑇(𝑥 → 𝑥−), 𝛾𝑇(𝑥)} ≥ 𝛾𝑇(1) 
for all 𝑥 ∈ 𝒜                                 [From (i) of definition 2.4]      
 
 

x 𝑥− 

0 1 
l m 

m l 

1 0 

→ 0 l m 1 

0 1 1 1 1 
l m 1 1 1 

m l m 1 1 
1 0 l m 1 

↝ 0 l m 1 

0 1 1 1 1 

l m 1 1 1 

m l l 1 1 

1 0 l m 1 

x 𝑥~ 

0 1 

l m 
m l 
1 0 
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Therefore, 𝛾𝑇(𝑥 ∨ 𝑥−) = 𝛾𝑇(1)  and also 
 

𝛾𝑇(𝑥 ∨ 𝑥~) ≤ max {𝛾𝑇(𝑥 ↝ (𝑥 ∨ 𝑥~)), 𝛾𝑇(𝑥)}                                   

                                                    [From (iii) of definition 2.4]                                                          

                     = max {𝛾𝑇((𝑥 ↝ 𝑥) ∨ (𝑥 ↝ 𝑥~)), 𝛾𝑇(𝑥)}               

                                                  [From (iii) of proposition 2.3] 

                  = max {𝛾𝑇(1 ∨ (𝑥 ↝ 𝑥~)), 𝛾𝑇(𝑥)}                            

                                                    [From (i) of proposition 2.3]  
 𝛾𝑇(𝑥 ∨ 𝑥~)  = max {𝛾𝑇(𝑥 ↝ 𝑥~), 𝛾𝑇(𝑥)} ≥ 𝛾𝑇(1) 
 for all 𝑥 ∈ 𝒜                                  [From (i) of definition 2.4] 
 Thus, 𝛾𝑇(𝑥 ∨ 𝑥~) = 𝛾𝑇(1)  for all 𝑥 ∈ 𝒜            
Hence, any intuitionistic fuzzy implicative filter of 𝒜 is an 
intuitionistic fuzzy Pseudo-Boolean implicative filter of 𝒜.  
Proposition 3.4.   
Let  𝑇 = (𝜇𝑇 , 𝛾𝑇) be an intuitionistic fuzzy Pseudo-Boolean 
implicative filter of LPWA 𝒜 , then which satisfies the 
following inequalities 
(i)   𝜇𝑇(𝑥−) = 𝜇𝑇(𝑥 → 𝑥−) ; 𝛾𝑇(𝑥−) = 𝛾𝑇(𝑥 → 𝑥−) 
(ii)  𝜇𝑇(𝑥~) = 𝜇𝑇(𝑥 ↝ 𝑥~) ; 𝛾𝑇(𝑥~) = 𝛾𝑇(𝑥 ↝ 𝑥~)  

for all 𝑥 ∈ 𝒜. 
Proof. Let 𝑇 = (𝜇𝑇 , 𝛾𝑇)  be an intuitionistic fuzzy 
Pseudo-Boolean implicative filter of LPWA 𝒜. 
Let   𝜇𝑇(𝑥−) =  𝜇𝑇(1 → 𝑥−)     [From (i)(a) of definition 2.2] 

                       =  𝜇𝑇  (1 → (𝑥 → 𝑥−))                                                         

                                                [From (vii) of proposition 2.3]                           
                     =  𝜇𝑇(𝑥 → 𝑥−)  for all 𝑥 ∈ 𝒜                                             
                                              [From (i)(a) of definition 2.2] 
 𝛾𝑇(𝑥−) =  𝛾𝑇(1 → 𝑥−)            [From (i)(a) of definition 2.2] 

                        =  𝛾𝑇(1 → (𝑥 → 𝑥−))                                                  

                                                [From (vii) of proposition 2.3] 
                      =  𝛾𝑇(𝑥 → 𝑥−)  for all 𝑥 ∈ 𝒜                                        
                                                 [From (i)(a) of definition 2.2] 
Similarly, we prove  𝜇𝑇(𝑥~) = 𝜇𝑇(𝑥 ↝ 𝑥~) and  𝛾𝑇(𝑥~) =

𝛾𝑇(𝑥 ↝ 𝑥~) for all 𝑥 ∈ 𝒜. 

Proposition 3.5.  Let  𝑇 = (𝜇𝑇 , 𝛾𝑇) be an intuitionistic fuzzy 
Pseudo-Boolean implicative filter of LPWA 𝒜, then which 
satisfies the following inequalities 
(i) 𝜇𝑇((𝑥−)~) = 𝜇𝑇(𝑥)  ; 𝛾𝑇((𝑥−)~) = 𝛾𝑇(𝑥) 
(ii)𝜇𝑇((𝑥~)−) = 𝜇𝑇(𝑥) ;  𝛾𝑇((𝑥~)−) = 𝛾𝑇(𝑥)  

for all 𝑥 ∈ 𝒜. 
Proof. Let  𝑇 = (𝜇𝑇 , 𝛾𝑇)  be an intuitionistic fuzzy 
Pseudo-Boolean implicative filter of LPWA 𝒜. 
(i) Let 𝜇𝑇(𝑥) = 𝜇𝑇(𝑥− → 𝑥)  [From (vi) of proposition 2.3]                    
                         =  𝜇𝑇(𝑥− → (𝑥~)−)                                                      
                                                [From (xi) of proposition 2.3] 
                         =  𝜇𝑇(𝑥− → (𝑥~ → 0)) =  𝜇𝑇(𝑥− ↝ 0)                      
                                                [From (ix) of proposition 2.3] 
                         =   𝜇𝑇((𝑥−)~)   [From (ix) of proposition 2.3]                                                            
Similarly, we prove that  𝛾𝑇((𝑥−)~) =  𝛾𝑇(𝑥) 
(ii) Let   𝜇𝑇(𝑥) =  𝜇𝑇(𝑥~ ↝ 𝑥)  
                                                [From (vi) of proposition 2.3]                                                         
                           =  𝜇𝑇(𝑥~ → (𝑥−)~)                                            
                                                [From (xi) of proposition 2.3] 
                                    =  𝜇𝑇(𝑥~ → (𝑥− → 0)) =  𝜇𝑇(𝑥~ → 0)             

                                                [From (ix) of proposition 2.3] 
                                    =  𝜇𝑇((𝑥~)−)                                                                                
                                                [From (ix) of proposition 2.3] 
Similarly, we prove that  𝛾𝑇((𝑥~)−) =  𝛾𝑇(𝑥) for all 𝑥 ∈ 𝒜.                                           
 
Proposition 3.6.  Let  𝑇 = (𝜇𝑇 , 𝛾𝑇) be an intuitionistic fuzzy 
Pseudo-Boolean implicative filter of LPWA 𝒜. Let 𝑇1 and 
𝑇2 be two intuitionistic fuzzy implicative filters of  𝒜 ,  𝑇1 is 
a subset of  𝑇2 and  𝜇𝑇1

(1) = 𝜇𝑇2
(1); 𝛾𝑇1

(1) = 𝛾𝑇2
(1). If  𝑇1 

is an intuitionistic fuzzy Pseudo-Boolean implicative filter of 
𝒜  then 𝑇2  an intuitionistic fuzzy Pseudo-Boolean 
implicative filter  𝒜. 
Proof. Let 𝑇1  be an intuitionistic fuzzy Pseudo-Boolean 
implicative filter of 𝒜. 
 𝜇𝑇1

(𝑥 ∨ 𝑥−) = 𝜇𝑇1
(1);  𝛾𝑇1

(𝑥 ∨ 𝑥−) = 𝛾𝑇1
(1)                and 

 𝜇𝑇1
(𝑥 ∨ 𝑥~) = 𝜇𝑇1

(1) ;  𝛾𝑇1
(𝑥 ∨ 𝑥~) = 𝛾𝑇1

(1)   

 for all 𝑥 ∈ 𝒜.                                                                   (3.1)                                                                  
And also  𝜇𝑇1

(𝑥 ∨ 𝑥−) ≤ 𝜇𝑇2
(𝑥 ∨ 𝑥−) ;       

                𝜇𝑇1
(𝑥 ∨ 𝑥~) ≤  𝜇𝑇2

(𝑥 ∨ 𝑥~) 

Since  𝑇1 is a subset of  𝑇2.  
From the equation of (3.1) and  𝜇𝑇1

(1) = 𝜇𝑇2
(1) 

𝜇𝑇2
(1) ≤ 𝜇𝑇2

(𝑥 ∨ 𝑥−) ;  𝜇𝑇2
(1) ≤  𝜇𝑇2

(𝑥 ∨ 𝑥~)              (3.2)                                                                      

From (i) and (ii) of definition 3.1.,  
We have  𝜇𝑇2

(1) ≥ 𝜇𝑇2
(𝑥 ∨ 𝑥−) ;  𝜇𝑇2

(1) ≥  𝜇𝑇2
(𝑥 ∨ 𝑥~)                                                         

                                                                                         (3.3)                     
From   the equation of  (3.2) and (3.3), we have 
𝜇𝑇2

(1) = 𝜇𝑇2
(𝑥 ∨ 𝑥−) ;  𝜇𝑇2

(1) =  𝜇𝑇(𝑥 ∨ 𝑥~)for all 𝑥 ∈ 𝒜.  

Similarly  𝛾𝑇1
(𝑥 ∨ 𝑥−) ≥ 𝛾𝑇2

(𝑥 ∨ 𝑥−) ;      

                𝛾𝑇1
(𝑥 ∨ 𝑥~) ≥  𝛾𝑇2

(𝑥 ∨ 𝑥~) 

Since  𝑇1 is a subset of  𝑇2.  
From the equation of  (3.1) and 𝛾𝑇1

(1) = 𝛾𝑇2
(1) 

𝛾𝑇2
(1) ≥ 𝛾𝑇2

(𝑥 ∨ 𝑥−) ; 𝛾𝑇2
(1) ≥  𝛾𝑇2

(𝑥 ∨ 𝑥~)                (3.4)                                                                    

From (ii) and (ii) of definition 3.1., 
We have  𝛾𝑇2

(1) ≤ 𝛾𝑇2
(𝑥 ∨ 𝑥−) ;  𝛾𝑇2

(1) ≤  𝛾𝑇2
(𝑥 ∨ 𝑥~)                                                          

                                                                                         (3.5) 
From the equation of (3.4) and (3.5), we have 
𝛾𝑇2

(1) = 𝛾𝑇2
(𝑥 ∨ 𝑥−) ;  𝛾𝑇2

(1) =  𝛾𝑇2
(𝑥 ∨ 𝑥~)  for all 𝑥 ∈

𝒜.   
Hence  𝑇2 an intuitionistic fuzzy Pseudo-Boolean implicative 
filter of LPWA  𝒜.  
Proposition 3.7.  Let  𝑇 = (𝜇𝑇 , 𝛾𝑇)be an intuitionistic fuzzy 
Pseudo-Boolean implicative filter of LPWA 𝒜. Let 𝑇1 and 
𝑇2  be two intuitionistic fuzzy Pseudo-Boolean implicative 
filters of  𝒜 . Then intersection of   𝑇1  and 𝑇2  is also an 
intuitionistic fuzzy Pseudo-Boolean implicative filter of  𝒜.  
Proof. Let 𝑇1  and 𝑇2  be an intuitionistic fuzzy 
Pseudo-Boolean implicative filter of LPWA 𝒜. 
Then , we have  
          𝜇𝑇1

(𝑥 ∨ 𝑥−) = 𝜇𝑇1
(1);  𝛾𝑇1

(𝑥 ∨ 𝑥−) = 𝛾𝑇1
(1)   

          𝜇𝑇1
(𝑥 ∨ 𝑥~) = 𝜇𝑇1

(1) ;  𝛾𝑇1
(𝑥 ∨ 𝑥~) = 𝛾𝑇1

(1)    and 

          𝜇𝑇2
(𝑥 ∨ 𝑥−) = 𝜇𝑇2

(1) ;  𝛾𝑇2
(𝑥 ∨ 𝑥−) = 𝛾𝑇2

(1) 

          𝜇𝑇2
(𝑥 ∨ 𝑥~) =

𝜇𝑇2
(1) ;   𝛾𝑇2

(𝑥 ∨ 𝑥~) = 𝛾𝑇2
(1) 
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                                                                  for all 𝑥 ∈ 𝒜. 
Let    𝜇(𝑇1∩𝑇2)(𝑥 ∨ 𝑥−) =  𝜇𝑇1

(𝑥 ∨ 𝑥−) ∧ 𝜇𝑇2
(𝑥 ∨ 𝑥−) 

                                         = 𝜇(𝑇1∩𝑇2)(1) for all 𝑥 ∈ 𝒜. 

Similarly, we prove  𝛾(𝑇1∩𝑇2)(𝑥 ∨ 𝑥−) =

𝛾(𝑇1∩𝑇2)(1) for all 𝑥 ∈ 𝒜. 

Hence, intersection of   𝑇1  and 𝑇2  is also an intuitionistic 
fuzzy Pseudo-Boolean implicative filter of 𝒜. 
Proposition 3.8.  Let  𝑇 = (𝜇𝑇 , 𝛾𝑇) be an intuitionistic fuzzy 
Pseudo-Boolean implicative filter of LPWA 𝒜, then which 
satisfies the following inequalities 
(i)   𝜇𝑇(1) = 𝜇𝑇(𝑥)  (or)   𝜇𝑇(1) =  𝜇𝑇(𝑥−)  

       𝛾𝑇(1) =  𝛾𝑇(𝑥)  (or)   𝛾𝑇(1) = 𝛾𝑇(𝑥−) 
(ii)  𝜇𝑇(1) =  𝜇𝑇(𝑥)  (or)   𝜇𝑇(1) = 𝜇𝑇(𝑥~)  

       𝛾𝑇(1) =  𝛾𝑇(𝑥)   (or)   𝛾𝑇(1) = 𝛾𝑇(𝑥~) for all 𝑥 ∈ 𝒜. 
Proof. Let  𝑇 = (𝜇𝑇 , 𝛾𝑇) be an intuitionistic fuzzy 
Pseudo-Boolean implicative filter of LPWA 𝒜. 
So  𝜇𝑇(1) = 𝜇𝑇(𝑥 ∨ 𝑥−) 
                  ≥ min {𝜇𝑇(𝑥−), 𝜇𝑇(𝑥)} [From (i) of definition 2.4]   
                = 𝜇𝑇(𝑥) (or)  𝜇𝑇(𝑥−) 
      𝜇𝑇(1) = 𝜇𝑇(𝑥)  (or)   𝜇𝑇(1) = 𝜇𝑇(𝑥−)   and also 

      𝛾𝑇(1) =  𝛾𝑇(𝑥 ∨ 𝑥−) 

                 ≤ max { 𝛾𝑇(𝑥−),  𝛾𝑇(𝑥)}                                                                              
                = 𝛾𝑇(𝑥) (or)  𝛾𝑇(𝑥−)    [From (ii) of definition 2.4]   
 𝛾𝑇(1)    =  𝛾𝑇(𝑥)  (or)   𝛾𝑇(1) = 𝛾𝑇(𝑥−) 

Similarly, we prove 
 𝜇𝑇(1) =  𝜇𝑇(𝑥)   (or)   𝜇𝑇(1) = 𝜇𝑇(𝑥~)  ;    𝛾𝑇(1) = 𝛾𝑇(𝑥)   
(or)   𝛾𝑇(1) = 𝛾𝑇(𝑥~)  for all 𝑥 ∈ 𝒜. 
  
Proposition 3.9.  Let  𝑇 = (𝜇𝑇 , 𝛾𝑇) be an intuitionistic fuzzy 
Pseudo-Boolean implicative filter of LPWA  𝒜, then which 
satisfies the following  
(i)    𝜇𝑇(1) = 𝜇𝑇(𝑥)   (or)   𝜇𝑇(1) =  𝜇𝑇(𝑥−)   if and only if 
  𝜇𝑇(𝑥 → 𝑥−) = 𝜇𝑇(1) (or)   𝜇𝑇(𝑥− → 𝑥) = 𝜇𝑇(1)  
(ii)   𝛾𝑇(1) =  𝛾𝑇(𝑥)     (or)   𝛾𝑇(1) = 𝛾𝑇(𝑥−)   if and only if  
𝛾𝑇(𝑥 → 𝑥−) = 𝛾𝑇(1)  (or)    𝛾𝑇(𝑥− → 𝑥) = 𝛾𝑇(1) 
(iii)  𝜇𝑇(1) =  𝜇𝑇(𝑥) (or)   𝜇𝑇(1) = 𝜇𝑇(𝑥~)  if and only 
if  𝜇𝑇(𝑥 → 𝑥~) = 𝜇𝑇(1) (or)    𝜇𝑇(𝑥~ → 𝑥) = 𝜇𝑇(1) 
(iv)  𝛾𝑇(1) =  𝛾𝑇(𝑥)     (or)     𝛾𝑇(1) = 𝛾𝑇(𝑥~)  if and only if  
𝛾𝑇(𝑥 → 𝑥~) = 𝛾𝑇(1)  (or)     𝛾𝑇(𝑥~ → 𝑥) = 𝛾𝑇(1) 
                                                                           for all 𝑥 ∈ 𝒜.  
Proof. Let  𝑇 = (𝜇𝑇 , 𝛾𝑇)  be an intuitionistic fuzzy 
Pseudo-Boolean implicative filter of LPWA 𝒜. 
(i) Let    𝜇𝑇(1) = 𝜇𝑇(𝑥)  (or)   𝜇𝑇(1) =  𝜇𝑇(𝑥−) 
To Prove :   𝜇𝑇(𝑥 → 𝑥−) = 𝜇𝑇(1) (or)     
                   𝜇𝑇(𝑥− → 𝑥) = 𝜇𝑇(1) 
From (i) of definition 3.1, we have  
      𝜇𝑇(𝑥 → 𝑥−) ∨  𝜇𝑇(𝑥− → 𝑥) = 𝜇𝑇(1)  
From (i) the  proposition 3.8, we have 
   𝜇𝑇(𝑥 → 𝑥−) = 𝜇𝑇(1) (or)   𝜇𝑇(𝑥− → 𝑥) = 𝜇𝑇(1) 
Conversely,  
 let  𝜇𝑇(𝑥 → 𝑥−) = 𝜇𝑇(1) (or)  𝜇𝑇(𝑥− → 𝑥) = 𝜇𝑇(1)   
and   𝜇𝑇(𝑥 ∨ 𝑥−) = 𝜇𝑇(1) 
Now  (𝑥− ∨ 𝑥) → 𝑥 = (𝑥− → 𝑥) ∧ (𝑥 → 𝑥)                                      
                                                 [From (iv) of proposition 2.3] 

                                 = (𝑥− → 𝑥) ∧ 1 =(𝑥− → 𝑥)  
                                                 [From (i) of proposition 2.3] 

It follows that   𝜇𝑇((𝑥− ∨ 𝑥) → 𝑥) =  𝜇𝑇(𝑥− → 𝑥) =  𝜇𝑇(1) 

Since,   𝜇𝑇(𝑥) ≥ min {𝜇𝑇((𝑥− ∨ 𝑥) → 𝑥), 𝜇𝑇(𝑥− ∨ 𝑥)}                        

                                                     [From (ii) of definition 2.4] 
So,  𝜇𝑇(𝑥) =  𝜇𝑇(1) 
Now  (𝑥 ∨ 𝑥−) → 𝑥− = (𝑥 → 𝑥−) ∧ (𝑥− → 𝑥−)                                
                                                  [From (iv) of proposition 2.3] 
                                    = (𝑥 → 𝑥−) ∧ 1 =(𝑥 → 𝑥−)                               
                                                    [From (i) of proposition 2.3] 

It follows that  𝜇𝑇((𝑥 ∨ 𝑥−) → 𝑥−) =  𝜇𝑇(𝑥 → 𝑥−) =  𝜇𝑇(1) 

Since,   𝜇𝑇(𝑥−) ≥ min {𝜇𝑇((𝑥 ∨ 𝑥−) → 𝑥), 𝜇𝑇(𝑥 ∨ 𝑥−)}                     

                                                     [From (ii) of definition 2.4] 
Thus,  𝜇𝑇(𝑥−) =  𝜇𝑇(1). 
(ii) Assume that   𝛾𝑇(1) =  𝛾𝑇(𝑥)  (or)   𝛾𝑇(1) = 𝛾𝑇(𝑥−) 
Prove that 𝛾𝑇(𝑥 → 𝑥−) = 𝛾𝑇(1) (or)  𝛾𝑇(𝑥− → 𝑥) = 𝛾𝑇(1) 
From (i) of definition 3.1,  
We have   𝛾𝑇(𝑥 → 𝑥−) ∨  𝛾𝑇(𝑥− → 𝑥) =  𝛾𝑇(1)  
From (i) the  proposition 3.8, we have 
  𝛾𝑇(𝑥 → 𝑥−) =  𝛾𝑇(1) (or)  𝛾𝑇(𝑥− → 𝑥) =  𝛾𝑇(1) 
Conversely, 
Let 𝛾𝑇(𝑥 → 𝑥−) = 𝛾𝑇(1) (or) 𝛾𝑇(𝑥− → 𝑥) = 𝛾𝑇(1)   and 
𝛾𝑇(𝑥 ∨ 𝑥−) = 𝛾𝑇(1) and 
(𝑥− ∨ 𝑥) → 𝑥 = (𝑥− → 𝑥) ∧ (𝑥 → 𝑥)                                     
                                                  [From (iv) of proposition 2.3] 
                         = (𝑥− → 𝑥) ∧ 1 =(𝑥− → 𝑥)                                 
                                                    [From (i) of proposition 2.3] 

It follows that  𝛾𝑇((𝑥− ∨ 𝑥) → 𝑥) = 𝛾𝑇(𝑥− → 𝑥) = 𝛾𝑇(1) 

Since  𝛾𝑇(𝑥) ≤ max {𝛾𝑇((𝑥− ∨ 𝑥) → 𝑥), 𝛾𝑇(𝑥− ∨ 𝑥)}                          

                                                     [From (ii) of definition 2.4] 
Thus, 𝛾𝑇(𝑥) = 𝛾𝑇(1) 
and  (𝑥 ∨ 𝑥−) → 𝑥− = (𝑥 → 𝑥−) ∧ (𝑥− → 𝑥−)                                  
                                                  [From (iv) of proposition 2.3] 
                                  = (𝑥 → 𝑥−) ∧ 1 =(𝑥 → 𝑥−)                             
                                                    [From (i) of proposition 2.3] 

It follows that  𝛾𝑇((𝑥 ∨ 𝑥−) → 𝑥−) = 𝛾𝑇(𝑥 → 𝑥−) = 𝛾𝑇(1) 

Since  𝛾𝑇(𝑥−) ≤ max {𝛾𝑇((𝑥 ∨ 𝑥−) → 𝑥), 𝛾𝑇(𝑥 ∨ 𝑥−)}                         

                                                     [From (ii) of definition 2.4] 
So, 𝛾𝑇(𝑥−) = 𝛾𝑇(1) 
Similarly, we prove that (iii) and (iv). 

IV. CONCLUSION 

In this paper, we have introduced the notion of an 
intuitionistic fuzzy pseudo-Boolean implicative filter of 
LPWA and discussed some properties with illustrations.  
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