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ABSTRACT 
 

Characterizations of soft filters in MTL algebras are given. The concept of Boolean soft filters and MV-soft 

filters are presented & related possessions are explored. A situation for a softfilter to be Boolean is delivered. A 

characterization of a Boolean soft filter is given. 

KEYWORDS:MTL-algebras, Soft sets, Soft filters, Boolean soft  filters, MV-soft filter. 

 
1. INTRODUCTION 

 

In [2], Esteva and Godo introduced the logic known as, Monoidal t-norm grounded logic. [2] Presented a 

different algebra called an MTL-algebra and deliberate numerous rudimentary possessions of MTL-algebra. 

Haveshki et al [3] introduced the concept of filter in MTL-algebras. The concept of Fuzzy set was initiated by 

Zadeh [8]. Kim et al. [5] and jun et al. [3] studied the fuzzy structure of filters in MTL-algebras. The concept of 

soft set was initiated by Molodtsov [7]. In [6] Maji et defined some operations on soft set. These operations 

were corrected by Ali et al [1]. In this paper we introduced soft filters in MTL-algebras and investigate 

possessions of soft filters in MTL-algebras. In section 2, we recall some basic definitions of MTL-algebras. In 

section 4, we have given the definition of Boolean soft filter and some characterizations of Boolean soft filters 

of an MTL-algebra are investigated. In section 5, we have given the definition of an MV-soft filter and provided 

a situation for a Boolean soft filter to be an MV-soft filter. 

 

2. PREMİLİNRİES 
 

By a resituated framework we mean a lattice ( )1,0,,,,,, →⊗∨∧≤= EE comprising the smallest component 0

and the biggest component1, and capable through double binary procedures⊗  

(Product) &→   (Residuum) such that 

⊗ is an isotone, commutative & associative. 

 
  The Galois communicationgrips, which is, 

 
for all .,, Ezyx ∈  

 
2.1 Definition [4] 

An MTL-algebra is a resituated framework ( )1,0,,,,,, →⊗∨∧≤= EE sustaining the prelinearity equation: 

( ) ( ) 1=→∨→ xyyx  

for all ., Eyx ∈  

 
2.2 Proposition [4] 

The following are true for an MTL-algebra .E  For all , ,x y z E∈  

213 



Khan et al.,2017 

 

 

We describe { },0| =⊗∈∨=∗ yxEyx consistently, .0→=∗ xx then 

 
2.3 Definition [4, 5] 
Let “ E ” is MTL-algebra. A non-empty sub-set F  of E  is said to be a filter of E  if it fulfills 

( )1a Fyx ∈⊗  for all ., Fyx ∈  

( )2a  If ,Fx∈ yx ≤  then Fy∈  for all .Ey∈  

 
2.4 Proposition [4, 5] 
A non-empty sub-set F  of MTL-algebra E  is a filter of E  only if it fulfills the following 

( )1F F∈1  

( )2F .FyFyx ∈⇒∈→  for all ., Eyx ∈  

 
2.5 Definition [3] 

Let “ F ” be a non-empty subset of MTL-algebra .E  Then F  is called a Boolean filter of E   if, F  is a filter 

of E  such that ,Fxx ∈∨∗  for all Ex∈  where .0→=∗ xx  

 
2.6 Definition [3] 

Let F  be a non-empty subset of an MTL-algebra .E  Then F  is called an MV-filter if  

( )( )( ) . implies FyxxyFyx ∈→→→∈→  

 
2.7 Definition [1, 6, 7] 

Suppose that U  is a preliminary universe & E  is the set of all parameters under consideration with respect to 

U . The power set of U ( )Uei  of subsets all ofset   the.  is denoted by ( )UP   and A  is a subset of .E  

Usually, parameters are attributes, characteristics, or properties objects in .U  

A couple of ( )AF ,  is said to be a soft set above ,U  where the mapping F  is a given by  

 
Additionally, a softset aboveU  is a family which is parameterized of universalU subsets. 

 

3. SOFT FILTERS 
 

In this section, we define soft filter of an MTL-algebra. Some characterizations of a soft filter are investigated. 

Throughout this paper E  is an MTL-algebra and U  is a non-empty set. 

 
3.1 Definition 

A softset ( )EF , aboveU  is called a soft-filter of an MTL-algebra E  if F  satisfies 
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3.2 Example 

 
3.3 Theorem 

A softset ( )EF , aboveU  is a softfilter in an MTL-algebra E only if it fulfills the following conditions 

 

Proof: Suppose that the soft set ( )EF ,  over U  satisfies conditions ( )1  and ( )2 . Let  x & y E∈  be like

yx ≤  which implies that .1=→ yx  Now by ( )2  

 
Since, 

 

We have from ( )2  

 
Thus F  is a soft filter of E  . 

Conversely, Let F  be a softfilter of E . Since 1≤x Ɐ .Ex∈   we have ( ) ( )1FxF ⊆ Ɐ .Ex∈  

Now, let ,, Eyx ∈ ( ) yyxx →→≤  which implies that 

( ) ( ) zyxzyxyyxx →≤⇒≤⊗≤→⊗  encecorrespond Galoisby    

Hence, 
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3.4 Theorem 

A softset ( )EF , aboveU  is a soft filter of an MTL-algebra E only if it fulfills the following condition 

 

 Proof. Suppose that F  is a soft filter of E . Let a,b & c Ecba ∈,,  be like that .cba →≤  Then  

 
Also, 

 

Conversely, suppose that the soft set ( )EF ,  over U  satisfies, for all Ecba ∈,,  

 
We show that F  is a soft filter in E .  

 
Hence by Theorem 3.3, F  is a soft filter of E . 

3.5 Definition 

Let if ( )EF , remain a soft set above ,U  where E  is an MTL-algebra and .UT ⊆  Then the set  

( ){ }TxFExTFFT ⊇∈== |][  

is called a soft level subset of .F  

3.6 Theorem 

The soft set ( )EF , aboveU which is soft filter in an MTL-algebra E  if and only if the level soft set 

( ){ }TxFExTFFT ⊇∈== |][ is either empty or a filter of E . 

 Proof. Suppose TF  is a filter of E  if non-empty. Let Ex∈ exist like ( ) ( ).1FxF ⊃  

Take  ( ).xFT = At that time TFx∈  but ,1 TF∉  contradiction. Thus ( ) ( ).1 xFF ⊇  

Let Eyx ∈,   be like take   

 

Then  
1

, TFyxx ∈→  but ,
1TFy∉  contradiction.  

Therefore 

 
This implies that F  is a soft filter of .E  

Conversely, let F remain a soft filter of E  and )(UPT ∈ , such that φ≠TF . Then there exist  To Fx ∈  

such that ( ) .TxF o ⊇  As ( ) ( ).1 oxFF ⊇  we have ( ) ,1 TF ⊇  that is .1 TF∈  If  TFyxx ∈→,  then 

 
Since  

 

we have ( ) ,TyF ⊇  that is .TFy∈  Thus TF  is a filter. 
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3.7 Theorem 
If F  is a soft filter of an MTL-algebra ,E  then the set 

 

is a filter of E  for all .Ea∈  

 Proof. If F  is a softfilter of ,E  so for all ,Ex∈ ( ) ( ) .11 axFF Ω∈⇒⊇  Lets take Eyx ∈,   be like

ax Ω∈  and .ayx Ω∈→  Then ( ) ( )aFxF ⊇  and ( ) ( )aFyxF ⊇→ . Since F is a soft filter of ,E  it 

follows that  

 

Thus ( ) ( ).aFyF ⊇  Hence .ay Ω∈  This implies that aΩ  is the filter of .E  

3.8 Theorem 

Let Ea∈ & ( )EF ,  is a soft-set over .U then 

1.  If aΩ  is the filter of an MTL-algebra ,E  then F fulfills the subsequent condition: 

 
 2. If F satisfies  

).()()()()( and )1()( yFaFyxFxFaFFxF ⊆⇒→∩⊆⊆  

For all ,, Eyx ∈ then aΩ  is a filter of .E  

 Proof. ( )1 Supposing that, aΩ  is the filter of E . Lets the Eyx ∈,  be like that  

 

Then ∈x aΩ  and .ayx Ω∈→  This implies that ay Ω∈  and so   

( )2 Assume that F fulfills given conditions. It monitors that aΩ∈1 . Let Eyx ∈,  be such that 

 
Whichsuggests that 

 
Thus  

 

so y aΩ∈ . Therefore aΩ  is a filter of E . 

 
3.9 Proposition 
Let F  be a soft filter of an MTL-algebra E . Formerly the subsequent conditions are equal: 

 

for all ∈zyx ,, .E  

 Proof:- )2()1( ⇒ Assume that F fulfills the situation 

 
Taking zy =  and yx =  we get 

 
Ɐ ., Eyx ∈  

)3()2( ⇒  Assume that F fulfills the situation 

., allfor    ))(()( EyxyxxFyxF ∈→→⊇→  
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Let Ezyx ∈,, . Since 

 
It follows that 

 
for all .,, Ezyx ∈  

)1()3( ⇒  Suppose that F  satisfies  

 
Then  

 
for all .,, Ezyx ∈  

 
3.10 Theorem 

The intersection of any family of soft filters of MTL algebra E  is also a soft filter of .E  

 Proof Let }|{ Λ∈jF j  be a family of soft filters of E  and ., Eyx ∈  Then  

( )( ) ( )( ) ( ) ( )( )
( )( ) ( )( ).

j j j j j j j

j j j j

F x y F x y F x F y

F x F y

∈Λ ∈Λ ∈Λ

∈Λ ∈Λ

∩ ⊗ = ∩ ⊗ ⊇∩ ∩

⊇ ∩ ∩ ∩
 

 If yx ≤  then 

( )( ) ( )( ) ( )( ) ( )( ).yFyFxFxF jjjjjjjj Λ∈Λ∈Λ∈Λ∈ ∩=∩⊆∩=∩  

 

Hence jj FΛ∈∩  is a soft filter of .E  

 

4. BOOLEAN SOFT FILTERS 
 

In this section, we give the definition of Boolean soft filter of an MTL-algebra and present some results on 

Boolean soft filters. 

4.1 Definition  
A soft filter F  of an MTL-algebra E  is understood to be Boolean if it fulfills the subsequent condition 

 

Ɐ ,Ex∈  where }0:{ =⊗∈∨=∗ yxEyx  or .0→=∗ xx  

 
4.2 Example 

Let },1,,,0{ mlE =  where .10 <<< lm  Define ⊗  and →  as follows 
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Then )1,0,,,,,,( →⊗∧∨≤= EE  is an MTL-algebra. Let us define the soft sets ( )EF ,  and  ( )EF ,1  over 

U  as 





∈

∈
=

→

},1,{ if  

},0{ if 
)(

)(:

lxU

mxH
xF

UPEF

 

and 

)(:1 UPEF →  

 





∈

=
=

.}1,,{ if  

0 if          
)(1

mlxU

xH
xF  

where }.,,{},{ cbaUcbH =⊂=  Then F  and 1F are Boolean soft filters of E  . 

4.3 Remark 
Every soft filter of an MTL-algebra E  is not a Boolean soft filter. 

4.4 Example 

Let },1,,,0{ vuE =  where .10 <<< vu  We define ⊗  and →  as follows 

0 1 0 1

0 0 0 0 0 0 1 1 1 1

      0 0 0 1 1 1

0 0 1 1

1 0 1 1 0 1

u v u v

u u u v

v u v v u v

u v u v

⊗ →

 

Then ( )1,0,,,,, →⊗∧∨≤= EE  is a MTL-algebra. Letus define a softset ( )EF ,  over  },,,,{ 4321 eeeeU =  

that is )(: UPEF →  by 



 =

=
otherwise.   }1,,{

1  if        
)(

21 ee

xU
xF  

Then F  is soft.filter of ,E  but is not a Boolean soft filter of ,E  since  

( ) ( ) ( ).1FvFvvF ≠=∨ ∗
 

4.5 Proposition 

Let F  and G  be soft filters of an MTL-algebra E  such that GF ⊆  and )1()1( GF = . If F   is Boolean, 

then so is G . 

 Proof.  Suppose that F  is Boolean. Then forall Ex∈  

 
Since 

 

But ),1()( GxxG ⊆∨ ∗
 for all Ex∈ . So, )()1( ∗∨= xxGG  for all .Ex∈  Thus G  is Boolean. 

4.6 Proposition 
Every Boolean soft filter F  of an MTL-algebra E  satisfies the following condition 

 
for all .,, Ezyx ∈  

 Proof We know that for all Ezyx ∈,,  
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It follows from Definition 3.1 that; 

 

From Theorem 3.3 ( )2  we have 

 
Since 

 
We have    

 
Since 

( )( ) ( ) ( ) ( )( )zxzyyxzxzzzzzx →→→≤→→→→→≤→→ ∗∗  because )(  

now it follows from Definition 3.1 ( )1  that 

 
Thus  

 
 
4.7 Proposition 
If a soft filter F  of an MTL-algebra E  satisfies the following condition 

 
for all Eyx ∈,  then it is Boolean. 

 Proof. As we know that for all Ex∈  

 
 

Now, by Definition 3.1 ( )2  and by hypothesis  
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Also, we have  

( )( )( ) ( )1    by Theorem 3.3F x x x F∗ → → ⊆  

Therefore, 

( )( )( ) ( ).1FxxxF =→→∗
 

Since 

 
we have 

( ) ( )( ) ( ).∗∗∗ ∨→→∨≤→→ xxxxxxxx  
 

We get,  

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

( ) ( ) ( )( )( )
( ) ( ).1

 because   

(

1

∗

∗

∗∗

∗

∨⊆⇒

→→⊇∨⊆

∨→→∨⊆

→→=

xxFF

xyxFxFxxF

xxxxxF

xxxFF

 

From Theorem 3.3 ( ),1  i have 

. allfor   )1()( ExFxxF ∈⊆∨ ∗
 

Therefore, 

 
Hence F  is a Boolean soft filter of E  . 

 
4.8 Proposition 
Let F  be a soft filter of an MTL-algebra E  which satisfies the condition 

 
for all .,, Ezyx ∈  Then F  satisfies the condition  

( ) ( )( )xyxFxF →→⊇  

for all ., Eyx ∈  

 Proof.  Since 

( ) xxxyx →≤→→ ∗
 

and from Definition 3.1, we have 

 

also,  xx →=1  

( ) ( )xFxF →= 1  

so, 
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( ) ( )

( )
( ) ( ) ( )( )

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

1

(1 ( )     by given condition

(1 )    because ( ? )

( )      because  1

1 ( )       because 

( )    because 1

F x F x

F x x F x x

F x x F x x x y z x y z

F x x F x x x x

F F x y x x y x x x

F x y x F F x

∗ ∗ ∗

∗ ∗ ∗

∗ ∗ ∗

∗

= →

⊇ → → ∩ →

= ⊗ → ∩ → → → = →

= → ∩ → ⊗ =

⊇ ∩ → → → → ≤ →

= → → ⊇

 

this implies that 

( ) ( ) ).( xyxFxF →→⊇  

4.9 Theorem 

Let F  be a soft filter of an MTL-algebra .E thus the subsequent assertions are equal. 

( )1 F  is a Boolean. 

 
 Proof Combining the Propositions 4.6, 4.7 and 4.8 

 
4.10 Proposition 
If a soft filter F  of an MTL-algebra E  satisfies, 

 
for all ., Eyx ∈  Then it satisfies  

 
for all .,, Ezyx ∈  

 Proof.  Since we know that for all Ezyx ∈,, , 

 

It follows from Definition 3.1 ( )2  that 

 
Also from Theorem 3.3, we have  

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

( ) ( ) ( ).)( )(

)( because   )(

)()(

zyxFyxFzxxF

yzxzyxzyxFyxF

zxxyxFyxFzxxF

→→∩→⊇→→

→→→≤→→→∩→⊇

→→→→∩→⊇→→

 

Now,  

( )
( )( ) ( )

).())(()(

  because   )())((

 because   )))((()(

zxzzxzxx

zxyzyxzxzzx

xxyyzzzxxzxx

→→→→=→→⇒

→→=→→→→→→=

→→≤→→→→≤→→

 

We have 

( ) ( ) ( )
( ) ( )

( ) ( ).)( 

)( because   )((

))(( because   )())((

zyxFyxF

yzxzyxzxxF

xyxFxFzxzzxFzxF

→→∩→⊇

→→→≤→→→⊇

→→⊇→→→→⊇→

 

We have 

( ) ( ) ( ).)( zyxFyxFzxF →→∩→⊇→  
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4.11 Theorem 
Every Boolean soft filter F  of an MTL-algebra E  satisfies the following condition  

( ) ( ) ( ))( zyxFyxFzxF →→∩→⊇→  

for all .,, Ezyx ∈  

 Proof.  Since we know that for all Ezyx ∈,, , 

( ) ( )
( ) ( )zxxyx

zxyzyx

→→→→≤

→→=→→

(
 

and 

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

( )( ) ( ).)(

 because   

)( because   )(

yxzzxzxx

zxyzyxyxzzx

xxyyzzzxxzxx

→→→→≤→→⇒

→→=→→→→→→=

→→≤→→→→≤→→

 

It follows from Definition 3.1 and Theorem 4.9 ( )3  

 
 

5. MV-SOFT FILTER 
 

In this section, we introduce MV-soft filter of an MTL-algebra. Also we provide the relation between an MV-

soft filter and a Boolean soft filter in an MTL-algebra. 

 

5.1 Definition 

 A soft set ( )EF ,  over U  is called an MV-soft filter of an MTL-algebra E  if it is a soft filter of E  which 

satisfies the following condition 

 
for all ., Eyx ∈  

 
5.2 Example 

Let },1,,,,,0{ srqpE =  where .10 <<<<< rsqp  Define ⊗  and →  as follows 

0 1 0 1

0 0 0 0 0 0 0 0 1 1 1 1 1 1

0 0 0 0 1 1 1 1 1

           0 0 1 1 1 1

0 0 1 1

0 0 1 1 1

1 0 1 1 0 1

p q r s p q r s

p p p p s

q q q q q q p p

r p q r q r r p s s

s q q s s s p q r

p q r s p q r s

⊗ →

 

Then )1,0,,,,,,( →⊗∧∨≤= EE  is a MTL-algebra and let us define a softset ( )EF ,  over ,U   that is 

)(: UPEF →  by 









∈

∈

∈

=

,}1,{ if  

},,{ if 

},,0{ if 

)(

rxU

sqxB

pxA

xF  

where },,,{ cbaU = }{aA =  and }.,{ baB =  Then F  is an MV-soft filter of .E  
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5.3 Theorem 
 Every Boolean soft filter is an MV-soft filter. 

 Proof.  Let the F  is a Boolean soft filter of E . Since  

 
For all ., Eyx ∈  

We have  

( )( ) ( )zyzxxyxyyxxy →≤→⇒≤→≤→→→   because   )(  

Also,  

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

( )( ) ( )( )xxyxyxxyyx

zyzxxyyxxyxyxxy

zxyzyxyxxyxy

zxzyyxyxyxxyyx

→→→→→→→≤→⇒

→≤→⇒≤→→→→→→→→≤

→→=→→→→→→→=

→→→≤→→→→→→≤→

())((

 because    )())((

)()(  because           )(

  because    

 

Now, from Proposition 4.7 we have  

 
Thus 

 
Hence F  is an MV-soft filter of E . 

 
5.4 Remark 
The converse of the Theorem u is not true in general, 

 
5.5 Example 

Let }1,,,0{ srE =  where .10 <<< sr  Define ⊗  and →  as follows 

101

11

111

11110

10

      

101

00

000

00000

10?

sr

srs

sr

sr

sr

srs

rr

sr →

 

Then ( )1,0,,,, →⊗∧∨≤= EE  is a MTL-algebra. Let us define a softset ( )EF ,  over ,E  that is 

)(: EPEF →  by 



 =

=
otherwise. }1,,{

1 if       
)(

ba

xE
xF  

Where },,,{ cbaU =  then F  is an MV-soft filter of E . But F  is still not a Boolean soft filter of  E ,  

because 

( ) ( ) ( ).1FsFrrF

ssrrr

≠=∨⇒

=∨=∨
∗

∗

 

 

6. CONCLUSION 
 

We gave characterizations of soft filters and investigated some properties of soft filters in MTL-algebras. In this 

paper we defined Boolean soft filter and MV-soft filter in MTL-algebras, and studied related properties. We 

provided a condition for a soft filter to be Boolean.Further research will focus on constructing a quotient MTL-

algebra by using a soft filter, on studying prime soft filter. 
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