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Abstract  

The concept Tripolar fuzzy set is a generalization of bipolar fuzzy set, intuitionistic fuzzy set and fuzzy set.  In this 

paper, the concept Tripolar fuzzy sub implicative ideals of KU-algebras are introduced and several properties are 

investigated. Also, the relations between Tripolar fuzzy sub implicative ideals and Tripolar fuzzy ideals are given. 

The image and the preimage of Tripolar fuzzy sub implicative ideals under homomorphism of KU-algebras are 

defined and how the image and the preimage of Tripolar fuzzy sub implicative ideals under homomorphism of 

KU-algebras become Tripolar fuzzy sub implicative ideals are studied. Moreover, the Cartesian product of Tripolar 

fuzzy sub implicative ideals in Cartesian product KU-algebras is established. 
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1. Introduction 

Prabpayak and Leerawat [12, 13] introduced a new algebraic structure which is called KU-algebras. They 

introduced the concept of homomorphisms of KU-algebras and investigated some related properties. Zadeh [15] 

introduced the notion of fuzzy sets. At present this concept has been applied to many mathematical branches, 

such as groups, functional analysis, probability theory and topology. Bipolar-valued fuzzy sets are an extension of 

fuzzy sets whose membership degree range is enlarged from the interval [0, 1] to [-1, 1]. [see 3,4,5].Mostafa et al 

[8] introduced the notion of fuzzy KU-ideals of KU-algebras and then they investigated several basic properties 

which are related to fuzzy KU-ideals. Yaqoob et al [14] introduced the notion of cubic ideals in KU-algebras.  

They discussed relationship between a cubic ideals a cubic KU-ideals.. Muhiuddin [11] considered the 

specifications of a bipolar fuzzy KU-subalgebra, a bipolar fuzzy KU-ideal in KU-algebras and discussed the 

relations between a bipolar fuzzy KU-subalgebra and a bipolar fuzzy KU-ideal . In [ 9 ] Mostafa and Kareem 

applied the bipolar-valued fuzzy set theory to n-fold KU-ideals and obtained some related properties. In [ 7 ] the 

notions of ku-sub implicative ideals in KU –algebras are introduced and some their related properties are 

investigated. In this paper, the concept Tripolar fuzzy sub implicative ideals are introduced and several properties 

are investigated . 

Also, the relations between Tripolar fuzzy sub implicative ideals and Tripolar fuzzy KU-ideals are given .The image 

and the preimage of Tripolar  fuzzy sub implicative ideals under homomorphism of KU-algebras are defined and 

how the image and the preimage of Tripolar fuzzy sub implicative ideals under homomorphism of KU-algebras 

become Tripolar fuzzy sub implicative ideals are studied. Moreover, the Cartesian product of Tripolar fuzzy sub 

implicative ideals in Cartesian product KU-algebras is established. 
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 2. Preliminaries 

Now we will recall some known concepts related to KU-algebra from the literature which will be helpful in further 

study of this article. 

Definition2.1. [12,13] Algebra(X,  , 0) of type (2, 0) is said to be a KU -algebra, if it satisfies the following axioms: 

(
1ku )  0)]())[()(  zxzyyx , 

 (
2ku )  00 x , 

( 3ku )  xx 0 , 

(
4ku ) 0 yx  and 0 xy  implies yx  , 

( 5ku ) 0 xx , for all Xzyx ,, . 

On a KU-algebra )0,,( X we can define a binary relation   on X  by putting: 

0 xyyx . 

Thus a KU - algebra X   satisfies the conditions: 

 ( \1
ku ): )()()( yxzxzy     

 ( \2
ku ): x0    

 ( \3
ku ): xyyx  ,  implies yx  , 

( \4
ku ):   xxy  . 

For any elements  x and y of a KU-algebra, 
nxy   denotes by 

   timesn

xxxy  )......)(  

Theorem 2.2. [8]: In a KU-algebra X  , the following axioms are satisfied: 

For all Xzyx ,, , 

 (1):  yx  imply zxzy  , 

 (2):  )()( zxyzyx   ,for all Xzyx ,, , 

 (3):  yxxy  ))(( . 

(4) )()( 3 xyxy   
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We will refer to X  is a KU-algebra unless otherwise indicated. 

Definition2.3. [12,13] Let I  be a non empty subset of a KU-algebra X . Then I  is said to be an ideal of X , if  

)( 1I  I0  

)( 2I ,, Xzy  if Izy  )(  and ,Iy  imply Iz . 

Definition2.4. [8] Let I  be a non empty subset of a KU-algebra X . Then I  is said to be an KU- ideal of X , if  

)( 1I  I0  

)( 3I ,,, Xzyx  if Izyx  )(  and ,Iy  imply Izx  . 

Definition2.5.[ 7 ] . KU- algebra X is said to be implicative if it satisfies     )()()( 22 xyyxyx    

Definition2.6.[7] . KU- algebra X is said to be commutative if it satisfies   

                                xyximpliesyx  )( 2
   

Lemma 2.7.[ 7 ] .Let X be a KU-algebra. X is  ku -implicative iff X is ku -positive  

                               implicative and ku – commutative. 

Definition2.8[7 ]. A non empty subset A  of a KU-algebra X  is called a sub implicative ideal  

                                  of X , if ,,, Xzyx   

                                   )1(  A0  

                                   )2( Axyyxz  ))(()(( 2
 and ,Az  imply Ayx  )( 2

. 

Definition2.9[7]. Let )0,,( X be a KU-algebra, a nonempty subset A of X is said to be a ku  

                              - positive implicative ideal if it satisfies, for all zyx ,,  in X , 

                               (1) A0 , 

                               (2) Ayxz  )( and Axz  imply Ayz  . 

Definition2.10[7]. A non empty subset A  of a KU-algebra X  is called a ku – sub  

                                 commutative ideal of X , if  

                                )1(  A0  

                                 )2( Ayxyz  )})){(( 22
 and ,Az  imply Axy  )( 2

. 
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Definition 2.11.[7] A nonempty subset A  of a KU-algebra X is called a kp-ideal of X if it  

                                      satisfies  

                                         )1(  A0  , 

                                          (2) Axzyz  )()(  , AxAy   

Remark2 12: If  fuzzy set , we denotes )()( yx   = )}(),(min{ yx  and 

                        )()( yx   = )}(),(max{ yx   

Definition2 13[8]. A fuzzy set   in a KU-algebra X  is called a fuzzy sub -algebra of X  if     

                                  Xyxyxyx  ,)()()(  ,  

Definition 2.14[8]. Let X be a KU-algebra, a fuzzy set  in X is called a fuzzy ideal of X if it satisfies the 

following conditions: 

)( 1F  )()0( x  for all Xx . 

)( 2F ,, Xyx   )()()( xyxy   . 

Definition2.15. [4] A bipolar valued fuzzy subset   in a nonempty set X  is an object having the form 

}|))(),(,{( Xxxxx PN   where ]0,1[: XN and ]1,0[: XP are mappings. The positive 

membership degree )(xP denotes the satisfaction degree of an element x to the property corresponding to a 

bipolar-valued fuzzy set  }|))(),(,{( Xxxxx PN   , and the negative membership degree )(xN denotes 

the satisfaction degree of x to some implicit counter-property of a bipolar-valued fuzzy 

set }|))(),(,{( Xxxxx PN   .  

Definition2.16[10 ]. A non empty subset   of a KU-algebra X  is called a fuzzy ku -sub implicative ideal of X , if 

,,, Xzyx   

)(FI  )()0( x   

)( 1FI  )()),(()(((min)( 22 zxyyxzyx    

Example 2.17. Let }4,3,2,1,0{X in which the operation   is given by the table 1 

 

 

Table 1 
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Then )0,,( X is a KU-Algebra. Define a fuzzy set μ : X→ [0,1] by    μ(0) = t0 ,  

μ (1) = μ (2) = t1 ,  μ (3) = μ  (4) = t2 , where t0 , t1 , t2   [0,1] with t0 > t1 > t2  .  

   Routine calculation gives that  μ is a fuzzy ku -sub implicative ideal of  KU- algebra  

  3. Tripolar fuzzy ku-sub-implicative ideal 

Definition3.1 Let (X, , 0) be a KU-algebra. A Tripolar fuzzy  set on X   is an object having the form 

 XxxxxxB pNp  :))(),(),(,(  , where ]1,0[: Xp , ]0,1[: XN  

 and ]1,0[: Xp  are the mappings such that 10  pp  , 01  N .We use the positive membership 

degree )(xp to denote the satisfaction degree of an element x to the property corresponding to a Tripolar fuzzy 

set B and the negative membership degree )(xN  to denote the satisfaction degree of an element x to some 

implicit counter property corresponding to a Tripolar fuzzy set B. Similarly we use the positive nonmember ship 

degree )(xp to denote satisfaction degree of an element x to the property corresponding to a Tripolar fuzzy set 

B. 

Definition3.2.(a)  A Tripolar fuzzy set  XxxxxxB pNp  :))(),(),(,(  in X is called a Tri-bipolar fuzzy 

sub-algebras of X if it satisfies the following condition: for all Xyx ,   

(a1) )()0( xPP   and  )()0( xNN   , 

(a2) )}(),(min{)( yxyx PPP   , )}(),(max{)( yxyx NNN       , 

(a3) )()0( xPP   , )}(),(max{)( yxyx PPP     . 

Definition3.2.(b)  A Tripolar fuzzy set  XxxxxxB pNp  :))(),(),(,(  in X is called a Tripolar fuzzy 

ideal of X if it satisfies the following condition: for all Xyx ,   

  0 1 2 3 4 

0 0 1 2 3 4 

1 0 0 1 3 4 

2 0 0 0 3 4 

3 0 0 0 0 4 

4 0 0 0 0 0 
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(b1) )()0( xPP   and  )()0( xNN   , 

(b2) )}(),(min{)( xyxy PPP   , )}(),(max{)( xyxy NNN       , 

(b3) )()0( xPP   , )}(),(max{)( xyxy PPP     . 

 

Definition3.3 A Tribipolar fuzzy set  XxxxxxB pNp  :))(),(),(,(  in X is called a Tripolar fuzzy  ku-

sub-implicative ideal of X if it satisfies the following condition: for all Xzyx ,,   

   (Tb1)        )()0( xPP   and )()0( xNN    

  (Tb2)         )()),(()(((min)( 22 zxyyxzyx ppp      ,     

                   )()),(()(((max)( 22 zxyyxzyx NNN    

 (Tb3)        )()0( xPP   ,  )()),(()(((max)( 22 zxyyxzyx ppp    

Example 3.4 Let }4,3,2,1,0{X in which the operation   is given by the Table 1 

Define Tripolar fuzzy sets as follows  : 

Table 2 

 

 

By routine calculations ,we can prove , that ),,,( PPNx   is a Tripolar fuzzy  ku -sub implicative ideal of  

KU- algebra X.  

Proposition 3.5 Every a Tripolar fuzzy  ku-sub-implicative ideal is a a Tripolar  fuzzy ideal of X . 

proof . Let ),,,( PPNx  be Tri-bipolar fuzzy ku-  sub-implicative ideal of X; put x=y in )( 2Tb and )( 3Tb  

Defintion3.3   , we get 

 0 1 2 3 4 

N  -0.8 -0.8 - 0.7 - 0.5 -0.3 

P  0.7 0.6 0.3 0.2 0.1 

P  0.1 0.2 0.4 0.5 0.6 
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 


 ,)(),(min)()),(()(((min)(

,)()),(()(((min)(

2

0

22

zxzzxxxxzx

thenzxxxxzxx

PPP

x

PP

PP

x

P



























 

 


  andzxzzxxxxzx

hencezxxxxzxx

NNN

x

NN

NN

x

N

,)(),(max)()),(()(((max)(

,)()),(()(((max)(

2

0

22



























 

 


 ,)(),(max)()),(()(((max)(

,)()),(()(((max)(

2

0

22

zxzzxxxxzx

getwethenzxxxxzxx

PPP

x

PP

PP

x

P



























 

for all x, z ∈ X . Hence ),,,( PPNx  is Tripolar fuzzy ideal of X .                                        

The proof is complete. 

The following example  shows that the  converse of Theorem  3.5 may not be true.  

Example 3.6. Let }4,3,2,1,0{X in which the operation   is given by the Table 1 

 Define Tripolar fuzzy set   ),,,( PPNx   by 

Table 3 

 

Then ),,,( PPNx   is a Tri-polar fuzzy ideal of  X ,but it not Tripolar fuzzy ku -sub implicative ideal of KU-

algebra X, since ,for z = 0 , x = 1 and y = 2 we get that, 

 0 1 2 3 4 

N  -0.8 -0.3 - 0.3 - 0.3 -0.3 

P  0.6 0.1 0.1 0.1 0.1 

P  0.2 0.3 0.3 0.3 0.3 
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(L.H.S  of Definition3.3 )( 2Tb ): 1.0)1()2)21((  PP   

 
6.0)0()0(),1)12(()21((0(min(:)( 3.3Definition..(

01

2 












 PPPTbofSHR  ,  in this 

case  )()),(()(((min/)( 22 zxyyxzyx PPP   , 

 

(L.H.S  of Definition3.3 )( 2Tb  ): 3.0)1()2)21((  NN   

 
8.0)0()0(),1)12(()21((0(max:)( 3.3Definition..

01

2 












 NNNTbofSHR  ,  in this case 

 )()),(()(((max/)( 22 zxyyxzyx NNN    

Finally 3.0)1()2)21((:)(3.3.. 3  PPTbDefinitionofSHL   

 
2.0)0()0(),1)12(()21((0(max:))( 3.3Definition..(

01

3 












 PPPTbofSHR  ,  

 in this case   )()),(()(((max/)( 22 zxyyxzyx PPP   . 

Proposition 3.7. If ),,,( PPNx  is a Tripolar fuzzy ku -sub implicative ideal of X and zx  , then 

)()( zx NN    ,  )()( zx PP   and )()( zx PP   . 

Proof:  

If zx  , then 0 xz , since ),,,( PPNx  is a Tripolar fuzzy ku -sub implicative ideal of X , put x=y in 

(Tb2) and (Tb3) Defintion3.3    we get   

 


  )()(),0(max)(),(max

)()),(()(((max)()(

0

22

zzzxz

zxxxxzxxx

NNNNN

NNNN






















 

 


  )()(),0(min)(),(min

)()),(()(((min)()(

0

22

zzzxz

zxxxxzxxx

PPNPP

PPPP






















 

finally ,we have 
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 


  )()(),0(max)(),(max

)()),(()(((max)()(

0

22

zzzxz

zxxxxzxxx

PPNPP

PPPP






















 

This completes the proof. 

Lemma 3.8.   Tripolar fuzzy ku -sub implicative ideal of KU-algebra is an Tripolar fuzzy ku-sub-algebra of X. 

Proof.   Let ),,,( PPNx  is a Tri-polar fuzzy ku -sub implicative ideal of KU-algebra X, then by (Tb2) 

Defintion3.3   , we get 

 )()),(()(((min)( 22 zxyyxzyx PPP    .Let y = x 

 )()),(()(((min)( 22 zxxxxzxx PPP    

,  )(),(min)( zxzx PPP    and hence 

   )(),(min)()),((min)( zxzxzzxz PPPPP   , 

Now  )()),(()(((max)( 22 zxyyxzyx NNN    .Let y = x 

 )()),(()(((max)( 22 zxxxxzxx NNN    i.e 

,  )(),(max)( zxzx NNN    and hence 

   )(),(max)()),((max)( zxzxzzxz NNNNN   , 

finally ,we can prove that from (Tb3) Defintion3.3   

   )(),(max)()),((max)( zxzxzzxz PPPPP   .  Then ),,,( PPNx  is an Tripolar fuzzy ku-

sub-algebra of X. The proof is complete. 

The following example  shows that the  converse of Theorem  3.8 may not be true 

Example 3.9 Let X = {0, 1, 2, 3, 4} in which * is given by the Table 1 

Define a Tripolar fuzzy set ),,,( PPNx   by 

 

 

 

Table 4 
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Then ),,,( PPNx   is a Tripolar sub -algebra of X ,but it not Tripolar fuzzy ku -sub implicative ideal of KU-

algebra X, since  For z=0 , x=1 and y=2, we get from  L.H.S  of )( 2Tb  Defintion3.3  :   2.0)1()2)21((    

 
7.0)0()0(),1)12(()21((0(min: .3Defintion3)(..

01

2 












  PPofTbofSHR , in this case 

 )()),(()(((min/)( 22 zxyyxzyx PPP   . 

Lemma 3.10.    

 If X is implicative KU-algebra, then every Tripolar fuzzy ideal of X is and Tripolar fuzzy ku -sub implicative ideal of 

KU-algebra X. 

Proof.   Let ),,,( PPNx  be an Tripolar fuzzy ideal of X, then for all Xzyx ,,   

(b1) )()0( xPP   and )()0( xNN   , 

(b2) )}(),(min{)( xyxy PPP   , )}(),(max{)( xyxy NNN       , 

(b3) )()0( xPP   , )}(),(max{)( xyxy PPP     . 

Substituting 
2yx   for  y   in )( 2b and )( 3b  Definition 3.2(b) , we have 

 )()),((min)( 22 zyxzyx PPP   ,  )()),((max)( 22 zyxzyx NNN   and 

 )()),((max)( 22 zyxzyx PPP   ,but KU- algebra is implicative i.e    )()()( 22 xyyxyx  , 

hence   

   )()),()((min)()),((min)( 222 zxyyxzzyxzyx PPPPP   , 

   )()),()((max)()),((max)( 222 zxyyxzzyxzyx NNNNN   and 

   )()),()((max)()),((max)( 222 zxyyxzzyxzyx PPPPP   . 

 0 1 2 3 4 

N  -0.8 -0.3 - 0.3 - 0.3 -0.3 

P  0.7 0.1 0.1 0.1 0.1 

P  0.1 0.6 0.6 0.6 0.6 
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Which shows that ),,,( PPNx   is Tripolar fuzzy ku -sub implicative ideal of KU-algebra X. The proof is 

complete. 

Theorem 3.11. Let ),,,( PPNx   be a Tripolar fuzzy  set  in X satisfying  the  condition )( 2Tb and )( 3Tb  

Defintion3.3  ,  then  ),,,( PPNx   satisfies  the following inequalities: 

  )( 2bT  ))()(()( 22 xyyxyx PP   , ))()(()( 22 xyyxyx NN   and 

)( 3bT  ))()(()( 22 xyyxzyx PP   . 

Proof. Let ),,,( PPNx   satisfying )( 2Tb and )( 3Tb of Defintion3.3. Take  z = 0 in )( 2Tb , )( 3Tb  and using 

( 3ku ),then we get  

  ))(()(()0()),(()((0(min)( 222 xyyxxyyxyx pppp      ,    

  ))(()(()0()),(()((0(max)( 222 xyyxxyyxyx NNNN   -- )( 2bT   

   ))(()(()0()),(()((0(max)( 222 xyyxxyyxyx pppp   -- )( 3bT   

The proof is complete. 

We now give a condition for a Tripolar fuzzy ideal to be a Tripolar fuzzy ku-sub-implicative ideal. 

Theorem 3.12.   Every Tripolar fuzzy  ideal ),,,( PPNx  of X satisfying  the  condition )( 2bT  and )( 3bT  is 

a Tripolar fuzzy  ku-sub-implicative ideal of X . 

 Proof. Let ),,,( PPNx  be Tripolar fuzzy ideal of X satisfying  the  condition )( 1bT  and )( 2bT   , then we 

get     )( 2yxP ))(()((( 2xyyxP   , hence 

 )()),(()(((min)( 22 zxyyxzyx PPP    (by Definition3.2.(b) - )( 2b Tripolar fuzzy ideal ) , hence 

 )( 2yxP  
   2...

22 )()),(()(((min))(()(((

bDefnitionby

PPP zxyyxzxyyx   , 

   )( 2yxN  ))(()((( 2xyyxN   , hence 

 )()),(()(((max)( 22 zxyyxzyx NNN    by Definition3.2.(b)   Tribipolar fuzzy ideal  , 

hence  )( 2yxN  
   2...

22 )()),(()(((max))(()(((

bDefnitionby

NNN zxyyxzxyyx   ,  and 

     )( 2yxP  ))(()((( 2xyyxP   , hence 



MathLAB Journal Vol 5 (2020) ISSN: 2582-0389                                         http://www.purkh.com/index.php/mathlab 

74 

 )()),(()(((max)( 22 zxyyxzyx PPP    (by Definition 3.2.(b)  Tribipolar fuzzy ideal ) , 

hence  )( 2yxP  
   3...

22 )()),(()(((max))(()(((

bDefnitionby

PPP zxyyxzxyyx   , 

which proves the conditions )( 2Tb and )( 3Tb . The proof is complete. 

Proposition 3.13.Let ),,,( PPNx  be a Tripolar fuzzy ku-sub-implicative  ideal of X . If the inequality 

zyx     holds in X, then   )(),(max)( zyx NNN   ,  )(),(min)( zyx PPP      and 

 )(),(max)( zyx PPP     for all Xzyx ,, . 

Proof.   Let ),,,( PPNx    be a Tripolar fuzzy ku-sub-implicative - ideal of KU - algebra X and let x, y, z X 

be such that y*x ≤ z, then z (y*x)=  0 or y (z*x)=  0  i.e yxz   we get )()( yxz    ….. (a) .  

Let y = x in )( 2Tb and  )( 3Tb  Definition3.3, we get 

By )( 2Tb :  )()),(()(((min)( 22 zxyyxzyx PPP    ,  Let y = x in 














 )()),(()(((min)( 2

0

2 zxxxxzxx P

x

PP 


  =  )(),(min zxz PP   , i.e 

   )(),(min)(),(min)( zyzxzx PPPPP     ( by  (a)) ,  

 )()),(()(((max)( 22 zxyyxzyx NNN    ,  














 )()),(()(((max)( 2

0

2 zxxxxzxx N

x

NN 


 = 

                                      =  )(),(min zxz NN   ,i.e 

   )(),(max)(),(max)( zyzxzx PPNNN   and 

By Defintion3.3  )( 3Tb :  )()),(()(((max)( 22 zxyyxzyx PPP    ,  














 )()),(()(((max)( 2

0

2 zxxxxzxx P

x

PP 


  

                                      =  )(),(max zxz PP   ,i.e    )(),(max)(),(max)( zyzxzx PPPPP      . 

The proof is complete. 

 

Definition3.14 Let ),,,( PPNx  be a Tripolar fuzzy set and ]1,0[, ut , ].0,1[s  
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The set })(,)(,)(:{,, sxuxtxXx NPPsut   , is called (t ,u , s)- Tri cut of ),,,( PPNx  . 

Theorem 3.15. A Tri-polars fuzzy set ),,,( PPNx    is Tripolar fuzzy ku-sub-implicative - ideal of KU - 

algebra X if and only if     })(,)(,)(:{,, sxuxtxXx NPPsut    

 is a sub-implicative ideal of X. 

Proof: Suppose that  ),,,( PPNx    Tripolar fuzzy ku-sub-implicative of KU - algebra 

and  })(,)(,)(:{,, sxuxtxXx NPPsut  for any ]1,0[, ut , ].0,1[s  there exists 
sutx ,,  

so that sxuxtx NPP  )(,)(,)(  . It follows from Definition3.3 )( 1Tb that 

sxuxtx NNPPPP  )()0(,)()0(,)()0(   so that
sut ,,0  . Let Xzyx ,,  be such that 

sutxyyxz ,,2)(()((   and
sutz ,, . Using Definition3.3 )(),( 32 TbTb , we know that    

     tttzxyyxzyx ppp  ,min)()),(()(((min)( 22     ,    

    ssszxyyxzyx NNN  ,max)()),(()(((max)( 22  and 

    uuuzxyyxzyx ppp  ,max)()),(()(((max)( 22   

,thus 
sutyx ,,2  . Hence 

sut ,,  is a sub-implicative ideal of X. 

Conversely, suppose that  sut ,,
 is a sub-implicative ideal of X , 

for every ]1,0[, ut , ]0,1[s  and any Xx , let sxuxtx NPP  )(,)(,)(  . Then
sutx ,, . 

Since
sut ,,0  , it follows that sxuxtx NNPPPP  )()0(,)()0(,)()0(   for all Xx . Now, 

we need to show that )(),(),( xxx NPP   satisfies Definition3.3 )(),( 32 TbTb . If not, then there 

exist Xcba ,, such that  

 )()),(()(((min)( 22 cabbacba PPP    

 Taking  ])()),(()(((min)([(
2

1 22

0 cabbacbat PP   then we have  

 )()),(()(((min)( 2

0

2 cabbactba PP    , 

then there exist Xcba ,, such that 

 )()),(()(((max)( 22 cabbacba NNN    

. Taking  ])()),(()(((max)([(
2

1 22

0 cabbacba NNN   then we have  
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 )()),(()(((max)( 2

0

2 cabbacba NNN    and 

 )()),(()(((max)( 22 cabbacba PPP    

. Taking  ])()),(()(((max)([(
2

1 22

0 cabbacba PPP   then we have  

 )()),(()(((max)( 2

0

2 cabbacba PPP    

Hence in all cases 
sutabbac ,,2))()((  and 

sutc ,, , but 
sutba ,,2  which means that 

sut ,, is not a 

sub-implicative ideal of X, this is contradiction. Therefore ),,,( PPNx   is Tripolar fuzzy sub-implicative 

ideal of X . The proof is complete. 

4-Image (Pre-image)  Tripolar fuzzy sub-implicative - ideals 

efinition 4.1 Let )0,,( X and )0,,( Y be KU-algebras. A mapping YXf :  is said to be a homomorphism if 

)()()( yfxfyxf   for all Xyx  , . Note that if YXf :  is a homomorphism of KU-algebras, then 

0)0( f .  

Let YXf :  be a homomorphism of KU-algebras for any Tri -polar fuzzy set ),,,( PPNx   in Y, we 

define new bipolar fuzzy set ),,,(
P

f

P

f

N

ff x    in X by ))((:)( xfx NN

f   , ))((:)( xfx PP

f   and 

))((:)( xfx PP

f     for all Xx .  

Theorem 4.2 Let YXf :  be a homomorphism of KU-algebras. If ),,,( PPNx   is Tri -polar fuzzy ku -

sub-implicative ideal of Y, then  ),,,(
P

f

P

f

N

ff x  is Tripolar fuzzy ku -sub-implicative - ideal of X.  

Proof. )0())0(()0())((:)( N

f

NNNN

f fxfx   , 

)0())0(()0())((:)( P

f

PPPP

f fxfx   , and  

)0())0(()0())((:)( P

f

PPPP

f fxfx   for all Xyx , .  

Now 

 

 

 
 
 

  ,))())))()((

))(()))),()((((((max

))(()))),()((()()((()((((max

))(()))),(()(((((max))(

))(()))),(()((((max)))(())(

,))(()))),(()((((max))(())(

2

2

2

22

222

222

zxyyxz

zfxyyxzf

zfxfyfyfxfzf

zfxyyxzfyx

zfxyyxzfyxfyx

zfxyyxzfyxfyx

P

f

P

f

NN

NN

NNN

f

NNNN

f

NNNN

f
























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 
 

 
 
 
  andzxyyxz

zfxyyxzf

zfxfyfyfxfzf

zfxyyxzfyx

zfxyyxzfyxfyx

zfxyyxzfyxfyx

P

f

P

f

PP

PP

PPP

PPPP

PPPP

f

))()))),()((min

))(()))),()((((((min

))(()))),()((()()((()((((min

))(()),(()(((((min))(

))(()),(()((((min)))(())(

,))(()))),(()((((min))(())(

2

2

2

22

222

222

























 

 

 

 
 
 
  .))()))),()((max

))(()))),()((((((max

))(()))),()((()()((()((((max

))(()))),(()(((((max))(

))(()))),(()((((max)))(())(

,))(()))),(()((((max))(())(

2

2

2

22

222

222

zxyyxz

zfxyyxzf

zfxfyfyfxfzf

zfxyyxzfyx

zfxyyxzfyxfyx

zfxyyxzfyxfyx

P

f

P

f

PP

PP

PPP

f

PPPP

f

PPPP

f

























 

Hence ),,,(
P

f

P

f

N

ff x  is Tripolar fuzzy ku- sub-implicative ideal of X.  

The proof is complete. 

Theorem 4.3 Let YXf :  be an epimorphism of KU-algebras .If ),,,(
P

f

P

f

N

ff x   is Tripolar fuzzy 

ku- sub-implicative ideal of X, then ),,,( PPNx   is  Tripolar fuzzy ku- sub-implicative ideal of Y.  

Proof. For any Ya , there exists Xx such that axf )( .Then  

    ).0())0(()0()())(()( NNN

f

N

f

NN faxfa    

 ),0())0(()0()())(()( PPf

A

P

f

PP faxfa    

).0())0(()0()())(()( NNN

f

N

f

PP

f faxfa    

Let Ycba ,, . Then czfbyfaxf  )(,)(,)( , for some Xzyx ,, . It follows that 

)}()),()((((max{)())(()( 2222 zxyyxzxzxzfac N

f

N

f

N

f

NN    

= ))}(()),()(((((max{ 2 zfxyyxzf NN   = 

= ))}(()),()()((())()((()((max{ zfxfxfyfyfxfzf NN    

)}())),()(((max{ 2 cabbac NN   , 
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)}()),()((((min{)())(()( 2222 zxyyxzxzxzfac P

f

P

f

P

f

PP    

= ))}(()),()(((((min{ 2 zfxyyxzf PP    

= ))}(()),()()((())()((()((min{ zfxfxfyfyfxfzf PP    

)}())),()(((min{ 2 cabbac PP   ,and 

)}()),()((((max{)())(()( 2222 zxyyxzxzxzfac P

f

P

f

P

f

PP    

= ))}(()),()(((((max{ 2 zfxyyxzf PP   = 

= ))}(()),()()((())()((()((max{ zfxfxfyfyfxfzf PP    

)}())),()(((max{ 2 cabbac PP   . The proof is complete. 

5. Product of Tripolar ku- sub-implicative ideals 

Definition 5.1 Let   and   be two fuzzy sets in the set X. the product ]1,0[:  XX  is defined 

by )}(),(min{),)(( yxyx   , for all Xyx , .  

Definition 5.2 Let ),,,( P

A

P

A

N

AXA   and ),,,( P

B

P

B

N

BXB   are two Tripolar fuzzy set of X, the Cartesian 

product ) , , ,( P

B

P

A

P

B

P

A

N

B

N

AXXBA    is defined by  

)}(),( max{),)(( yxyx N

B

N

A

N

B

N

A   , )}(),( min{),)( ( yxyx P

B

P

A

P

B

P

A    and  

)}(),( max{),)( ( yxyx P

B

P

A

P

B

P

A   ,where ]0,1[:  XXN

B

N

A                                           

, ]1,0[:  XXP

B

P

A  , and ]1,0[:  XXP

B

P

A  ,  for all Xyx , . 

Remark 5.3 Let X and Y be KU-algebras, we define* on X Y by: 

For every YXvuyx ),(),,( , ),(),(),( vyuxvuyx  . Clearly ))0,0(,;( YX is 

 KU-algebra. 

Proposition 5.4 Let ),,,( P

A

P

A

N

AXA   and ),,,( P

B

P

B

N

BXB   are two Tripolar fuzzy ku- sub-implicative 

ideals of X, then BA  is Tripolar KU- sub-implicative - ideal of XX  .  

Proof. For all Xyx , , we have 

),( )}}(),( max{)}0(),0( max{)0,0(  yxyx N

B

N

A

N

B

N

A

N

B

N

A

N

B

N

A    

),( )}}(),( min{)}0(),0( min{)0,0(  yxyx P

B

P

A

P

B

P

A

P

B

P

A

P

B

P

A   , and 

),( )}}(),( max{)}0(),0( max{)0,0(  yxyx P

B

P

A

P

B

P

A

P

B

P

A

P

B

P

A     

Now let XXzzyyxx ),(),,(),,( 212121 , then    
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  )},)(())],),(),((),((),[(),){((max{( 21

2

2121212121 zzxxyyyyxxzz N

B

N

A

N

B

N

A   

   ),)(())),(()((()),(()(()(((max 21

2

22222

2

11111 zzxyyxzxyyxz N

B

N

A

N

B

N

A   

  )}}(),({))},(()(((())),(()(((max{{ 21

2

22222

2

11111 zzxyyxzxyyxz N

B

N

A

N

B

N

A   

)}()),(()((((max{)},())),(()(((max{max{ 2

2

222221

2

11111 zxyyxzzxyyxz N

B

N

B

N

A

N

A    

,),()(})(,)(max{ 2

22

2

11

2

22

2

11 yxyxyxyx N

B

N

A

N

B

N

A    

 )},)(())],),(),((),((),[(),){((min{( 21

2

2121212121 zzxxyyyyxxzz P

B

P

A

P

B

P

A   

  ),)(())),(()((()),(()(()(((min 21

2

22222

2

11111 zzxyyxzxyyxz P

B

P

A

P

B

P

A   

 )}}(),(min{))},(()(((())),(()(((min{{ 21

2

22222

2

11111 zzxyyxzxyyxz P

B

P

A

P

B

P

A   





)}()),(()((((min{

)},())),(()(((min{min{

2

2

22222

1

2

11111

zxyyxz

zxyyxz

P

B

P

B

P

A

P

A




 

 

 

 

Finally 

 )},)(())],),(),((),((),[(),){((max{( 21

2

2121212121 zzxxyyyyxxzz P

B

P

A

P

B

P

A   

  ),)(())),(()((()),(()(()(((max 21

2

22222

2

11111 zzxyyxzxyyxz P

B

P

A

P

B

P

A   

 )}}(),({))},(()(((())),(()(((max{{ 21

2

22222

2

11111 zzxyyxzxyyxz P

B

P

A

P

B

P

A   

 )}()),(()((((max{)},())),(()(((max{max{ 2

2

222221

2

11111 zxyyxzzxyyxz P

B

P

B

P

A

P

A   

,),()(})(,)(max{ 2

221

2

11

2

22

2

11 yxyxyxyx P

B

P

A

P

B

P

A    

then BA is Tripolar ku- sub-implicative -ideal of XX  . The proof is complete..  

Conclusion.       

In this  paper,  we introduced  the  notion  of a tripolar  fuzzy set Tripolar  as a generalization  of a fuzzy set,  

bipolar fuzzy set and an intuitionistic fuzzy set.  We have studied the Tripolar fuzzy ku- sub-implicative -ideal in 

KU-algebras.  Also we discussed few results of Tripolar fuzzy ku- sub-implicative -ideal in KU-algebras under 

homomorphism, the image and the pre- image of Tripolar fuzzy of ku- sub-implicative under homomorphism of 

),)(()}(),(min{ 2

22

2

11

2

22

2

11 yxyxyxyx P

B

P

A

P

B

P

A  
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KU-algebras are defined. How the image and the pre-image of Tripolar fuzzy of ku- sub-implicative under 

homomorphism of KU-algebras become Tripolar fuzzy of ku- sub-implicative are studied. Moreover, the product 

of Tripolar  fuzzy of ku- sub-implicative to product Tripolar fuzzy of ku- sub-implicative is established. 

Furthermore. The main purpose of our future work is to investigate the foldedness of other types of fuzzy ideals 

with special properties such as a Tripolar (interval value) fuzzy n-fold of ideals in some algebras. 
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