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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.
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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. PREMILINRIES

By a resituated framework we mean a lattice £ = (E ,SAV,Q,—, 0, l)comprising the smallest component O

and the biggest component 1, and capable through double binary procedures &
(Product) & — (Residuum) such that

® is an isotone, commutative & associative.
(x@1= x)VxEE
The Galois communicationgrips, which is,
1@y=zoxsy oz
forall x,y,z € E.

2.1 Definition [4]

An MTL-algebra is a resituated framework £ = (E ,SIALVL®,—, 0, l)sustaining the prelinearity equation:
(x> vy —>x)=1

forall x,y € E.

2.2 Proposition [4]
The following are true for an MTL-algebra E. Forall x, y,z€ F

Corresponding Author: M. Uzair Khan, Department of Mathematics &Statistics, Bacha Khan University, Charsadda,
KPK, Pakistan. Email:uzairqau@gmail.com

213



Khan et al.,2017

) x
) 0—>x=1,l—>x=x,x—>(_}»'—>x)=l.
(1;3) yi(}»‘—)!{)—)x.
) x—)(_}»‘—)z)z(x?y)—)zzy—)(x—)z).
) x—)yi(z—)x)—) (z—)y),(x—) ;»')S(J»'—)Z)—)(.t—)z).
) VEXDXIZEYIZ,ZFIVEZHX
(H?) (V.-'sr J’:‘)_)x:"\fsr(J"f _>t)
We describe x”™ = \/{y eE|x®y= 0}, consistently, x* = x — 0. then
;¢ 0" =1 1"=0,x<x" . x =x".
In a MTL-algebra, the following are true
@ty 5vz)=xoy)vixoz)
URTL 1@ysxAyn
2.3 Definition [4, 5]

Let “ E > is MTL-algebra. A non-empty sub-set /' of E is said to be a filter of E if it fulfills
(al)x®yeF forall x,y € F.

(az)IfxeF,xSythenyeF forall ye E.

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
(F)ieF

(Fz)x—>yeF = yeF.forall x,yeE.

2.5 Definition [3]
Let “ F' ” be a non-empty subset of MTL-algebra E. Then F is called a Boolean filter of £ if, F' is a filter

of E suchthat x” v x € F, forall x € E where x" = x — 0.

2.6 Definition [3]
Let F' be a non-empty subset of an MTL-algebra £. Then [’ is called an MV-filter if

x = y e Fimplies(((y > x) > x) > y)e F.

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 (i.e the set of all subsets of U) is denoted by P(U) and A is a subset of E.
Usually, parameters are attributes, characteristics, or properties objects in U
A couple of (F , A) is said to be a soft set above U, where the mapping F' is a given by

F:4-PU)
Additionally, a softset above U is a family which is parameterized of universal U 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 (F E ) above U is called a soft-filter of an MTL-algebra E if F satisfies
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(1) Flx® y)o Flx)n F(y) forallx,y € E .
(E) F is an order-preserving, that is, X<y = HT] QF(_}".], forall x,ye E.

3.2 Example
Let E= [0,1]. Define & and —» as follows

xAay ifx+y>1
X @ Jf‘ = .
0 otherwise,
1 ifx=<y,
X—v=
? (1-x)vy otherwise,
Forallx,y € E.Then E is an MTL-algebra. Let us define a soft set (F,E) over E by
F:E— P(E)
Hit x€|0,0.5
F)=4 . 0.0
Eif x(0.5,1]

Where H — E. Then F is a soft filter of E.
3.3 Theorem

A softset (F ,E ) above U is a softfilter in an MTL-algebra E only if it fulfills the following conditions
1) F1)2 Flx)
(2) F)2 Flx)nFlx > ¥)
Forall x,y € E.
Proof: Suppose that the soft set (F ,E ) over U satisfies conditions (l) and (2) Let x & y € E be like

x <y which implies that x —> y = 1. Now by (2)
F(y)2 F(x)nFlx - y)

= F(x)nF(1) because(x— y=1)
= F(x) by (1)
Flx)c F(y)

Since,
t—)(}f—)(t@;)) (r@y)—)(x@;f'):lbecausex—}(y—) z)=(x® y)—)z
We have from ( )
(x®J) F(y)nF(y > (x®y))
x>y} by2)
(x®@y)> (x®y))} becausex 5> (y 5z)=(x®@y)>z
(l)} because ( x > x = 1)
) (x) because F(x) C F(1)
Flx®y ) o F: )ﬁ Fly
Thus F is a soft filter of E .
Conversely, Let F' be a softfilter of £ . Since x <1V x € E. we have F(x)g F(I)Vx eFE.

Now, let x, y € E, x <(x = y) = y which implies that

x® (x - y) < y by Galois correspondence (x ® y) <z = x<y—>z
Hence,
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F(y)2F(x®(x>y))
O F(x)n F(x — y) by Definition 3.1

= F(y)2 F(x)nF(x—¥).
3.4 Theorem
A softset (F ,E ) above U is a soft filter of an MTL-algebra E only if it fulfills the following condition

a<h—-y>c = F(C)QF(G)HF(E:)V a,b,ce E.
Proof. Suppose that F is a soft filter of E. Let ab & ¢ a,b,c € E be like that @ <bh—>c. Then
F(a) cFlb> cl
Also,
F(c) D F(b)r‘\F(EJ — c) by Theorem 3.3
;)F(b]r‘\F(a) becauseF(a)gF(b—}c)
— F(c)DF(a)nF(b).
Conversely, suppose that the soft set (F ,E) over U satisfies, for all a,b,c € E
a =b — cimplies F(c);} F(a)ﬁ F(E:l

We show that F' is a soft filter in E .
Since, x <x — 1 forall x £ E, we have

F(1)2 F(x)nF(x)=F(x)

= F(1)2 F(x).
Since: x > y=x — v forall x,y € £, we have
F(y) D F(x]m F(x — y).

Hence by Theorem 3.3, F' is a soft filter of £ .
3.5 Definition

Let if (F ,E ) remain a soft set above U, where E is an MTL-algebra and T < U. Then the set
F,=F[T]={xe E|F(x) 2T}

is called a soft level subset of F.
3.6 Theorem

The soft set (F E ) above U which is soft filter in an MTL-algebra E if and only if the level soft set
F.=F[T]= {x eE| F(X)Q T}is either empty or a filter of E .
Proof. Suppose £ isa filter of £ if non-empty. Let x € E exist like /' (x) OF (l)
Take T =F (x) At that time x € F, but 1 & F., contradiction. Thus F' (l) OF (x)
Let x,y € E be like take
I =F(x)NF(x—>y).
Then x,x — y € [, but y & F;., contradiction.
Therefore
F(y)2 Flx)n Flx — )
This implies that F' is a soft filter of E.
Conversely, let F remain a soft filter of £ and 7 € P(U), such that . # ¢. Then there exist X, € F,
such that F(xo)g T. As F(l);) F(xo). we have F(I)Q T, thatis l € F,. If x,x = y € F} then
F(x)2Tand F(x > y)2T
= F(x)nFlx—y)2T.

Since
F(y) ) F(x)m F(x — y),
we have F(y) DT, thatis y € F. Thus F} isa filter.
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3.7 Theorem
If F' is a soft filter of an MTL-algebra E, then the set

Q, ={xe E| F(x) 2 F(a)}
is a filter of E forall a € E.

Proof. If F' is a softfilter of E, so for all x € E, F(I)Q F(x) = 1€Q,. Lets takex,y € E be like
xe€Q, and x > y € . Then F(x)QF(a) and F(x - y)Q F(a). Since F'is a soft filter of E, it
follows that

F(y)2 Flx)n F(x - y)2 Fla)n Fla)
Thus F(y) 2 F(a). Hence y € Q). This implies that €2, is the filter of E.
3.8 Theorem

Letac F& (F, E) is a soft-set over U then

1. If €2 is the filter of an MTL-algebra E, then F fulfills the subsequent condition:

Fla)c F(x - y)n F(x)= F(a)C F(y) Forall x,y € E.

2.If F satisfies

Fx)ycFDand F(a)c F(x)NnF(x > y)= F(a) < F(y).

Forall x,y € E, then €0 is a filter of E.

Proof. (l) Supposing  that, €2, is the filter of [E. Lets thex,y€E be like that
Fla)c F(x > y)m F(x).

Then x € €, and x = y € Q2. This implies that y € €2 and so F(y)2 F(a).

(2) Assume that [ fulfills given conditions. It monitors that 1€} . Let x,y € E be such that
x€Q, and x » ye Q, Then

F(x)D F(a)and F(x — y) 2 F(a).
Whichsuggests that

Fla)C F(x)NF(x— y).

Thus

Fla)c F(y).

so ¥ €€ . Therefore € isa filter of E .

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

D Fx=52)2F(x>W-o2)NnFlx—y)

Q) Fx> »)2F(x > (x> )
BCVF(x=>»>E>2)2Fx >0 —>2)
forall x,y,ze E.

Proof:- (1) = (2) Assume that F fulfills the situation
Fx>z2)2F(x—>(y—=z)nF(x—y) forallx,y,z e E.
Taking ¥y =z and X = y we get
Fx—=>y)2DF(x > (x> ¥)nF(x—>x)

=F(x—> (x> y)NF(l) because (x >x=1).

=F(x—>(x—>y) by Theorem 3.3 (1)
2> F(x>y)D Fx>(x—>y))
Vx,yekE.

(2) = (3) Assume that F fulfills the situation
Fx—>y)oF(x—>(x—>y)) forallx,yekE.
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Let x,y,z € E . Since
vy z<(x>y) > (x> 2) becamse(x 5> y)<(z 5 x) > (z = v)
x>0 x> (x> y)>(x—>2z)) becausex=y = (zo>x)=(z—>y)

Dx=20-22<x> (x> ¥) 2 (x> 2)... [A)
It follows tha
E’F(x - ;»')t—> (x> 2)=F(x> (x> ¥y)—>2)) because(x 5> (y > 2)=y > (x> 2))
2 F(x > (x> (x> ) —>2) by(2)
=F(x—> (x> y)>(x—>2)) because (x > (y > 2)=y—=>(x— 2)).
2 F(x—(y—>2) by(4)
D> Flx>y)>(x—>2)2DF(x— (y— 2).
forall x,y,z € E.
(3) = (1) Suppose that F' satisfies
Flx>y)>x—>2)D2Fx—>(y—2).
Then
Fx—>2)2F(x—>y)—> (x> 2)nF(x— y) by Theorem 3.3
DF(x>->z)nFix—>y)  by(3)
S F(x> V) DF(x>(oz)NFlx—>y).
forall x,y,z € E.

3.10 Theorem
The intersection of any family of soft filters of MTL algebra E is also a soft filter of E.
Proof Let {F, | j € A} be a family of soft filters of £ and X,y € E. Then

(m.ieA Fi)(x®y) = Mjea (F/ (x ®y)) =M jen (Fi (X)NF, (y))
;J(ﬁjEAFj)(x)ﬁ(ﬂjeAFj)(y).

If x <y then

(mjeA F, )(x)z M jen (F/ (x))g M jen (F/ (J’))Z (mjeA F )(J’)

Hence M _, F/. 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
F(xvx)=F(Q)

VxekE, where x’ =Vv{yeE : x®y=0}or x"=x—0.

4.2 Example
Let £ =1{0,/,m,1}, where 0 <m </ <1. Define ® and —> as follows

@107 |m|l = |0 [l |m|l
0 (0j0|0|O 0 |1 (1)1 |1
I |0l |0 I |m|[l|m|1l
m |00 |m|m m | |11 |1
1 (0] |m|1l 1 [0 |]|m]l
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Then E = (E,<,v,A,®,—,0,1) is an MTL-algebra. Let us define the soft sets (F, E) and (F1 , E) over

U as
F:E— PU)
H if x € {0,m}
F(x)=4 .
U if xe {1},

and

F, : E—>PQU)

H ifx=0
Rx)=q_ .
U if xe{l,m,1}.
where H =1{b,c} c U ={a,b,c}. Then F and F|are Boolean soft filters of E .

4.3 Remark
Every soft filter of an MTL-algebra £ is not a Boolean soft filter.
4.4 Example
Let E ={0,u,v,1}, where 0 <u <v <1. We define ® and —> as follows
®[0|u|v|l > |0ju|v|l
0/0(0]|0]|O0 0O |11 ]1(1
u |0]0|0|u u |[vI|1|1]|1
v |00 |u]|v v [ulv]|1l]1
1 |Ofju|v|l1 I [0|lu|v|1
Then E = (E,S,V,/\,@,—) 0,1) is a MTL-algebra. Letus define a softset (F, E) over U =1{e,e,,e;,¢e,},

thatis /' : E — P(U) by
U if x=1
{e,,e,,1} otherwise.

-]

Then F is soft.filter of £, but is not a Boolean soft filter of E, since
F(vv v*)z F(v)= F(1)
4.5 Proposition
Let F' and G be soft filters of an MTL-algebra E such that F < G and F(1)=G(1).If F is Boolean,
thensois G .
Proof. Suppose that /' is Boolean. Then forall x € E
F()=F(xvx)
Since
G()= F()=F(xvx")
C G(xvx) because (F — G)
= G Gxvx).
But G(xVv x") = G(1), forall x € E. So, G(1)=G(xVv x") forall x € E. Thus G is Boolean.
4.6 Proposition
Every Boolean soft filter /' of an MTL-algebra E satisfies the following condition
Flx>32)DFx—>(EZ 5 )NF(y—2)
forall x,y,z € E.
Proof We know that for all x,y,z € E

219



Khan et al.,2017

y—2z2(Z 522" >2)
Sx=2E 2 2Ex>E 22)

Sy z<(xo (2 52> (x> >2).
It follows from Definition 3.1 that;
Fyo2)CFx—=EZ 5> (kx->(2 -2)

From Theorem 3.3 (2) we have
Fxo(Z 22))2F(x=>(Z 2y )NFl(x=>(Z 2> =>(E - 2))
D F((x—>(z" 5> y)NF(y —z)) because (x > y<(z > x) > (2> ¥))
S Fx>E 92)2F((x>E 5 ))NF(y—>2).......(1)

Since . . . .
Z'vz= ((z* - z] - ZJA((Z - z’]—) z"’}
i(z* —>z)}—>z becauseanb<a, anb<h
We have
zvz<(z —)Z]—)Z.

F((z’ — z) —2z)D F(z’ vz) = F(1) by Definition 3.1
> F((z" > z) > 2)=FQ).......(2)
Since
x—>(z" >2)< ((z - z*)—> z)—) (x = z) because(x > y<(y > z) > (x > z))
now it follows from Definition 3.1 (1) that

Flx— @@ —»2))cF(lz" > 2)»2)-» (x> 2))

c F

Thus

F(x—)z);F({z*—)Z)—}z) ﬁF(((z"—)z)—)z)—)(x—)z)] by Theorem 3.3
:F(l)ﬁF({(z’—>z)—>z)—>(x—>z}] by (2)
DF(M)NF(x (2" > z)) because (x> (y—>z))=y—>(x—>2)
=F(x—>(z=—>z}) by Theorem 3.3 (1)
DF((x (2> y)NF(y—2) by (1)
S F(x22)2F((x>(Z 5 y)NnF(y—2).

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

Flx)oFlx—> y)>x)
forall x,y € E then it is Boolean.
Proof. As we know that for all x € £
1= x> (x" > x)—) x] because (x — (v — x)=1)
< (x> r]—) x]* %" because (x= x’]
< (x> x)—) (" - x]—) x]* — x) because(x > y<(y o 2) > (x> 2))
= (" 5 x)5 0" > (x> x)>x) because(x > (y>2)=y > (x> 2)
= (((x’ - x)—) x)—) 0)— ((x’ - x_]—) x_] because (x" =x— 0)
> 1=((x" > x)—) x]—) 0> (x> x]—) x]

Now, by Definition 3.1 (2) and by hypothesis
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F({(r — ‘{]—) ‘{])3 F((((r — t]—) t]—) (({t - x]—) r]]
= F(1) becausell= ( x]—) x)—) 0) > (x> x)—) x]]

= F(((x — t]—) X ];)
Also, we have

F(((x —x)—>x))= F(1) by Theorem 3.3

F(((x* - x) - x))z F(1).

]— r]v((x* - x_]—) x")
= (x‘ —x —>(xv x‘] because (x > (yvz) =(x > y)v(x—>z)
( >

Therefore,

Since

(xv x*] because (1A x = x)

= (x> x)Al" 5> x)>(xvx") because(x - x=1)
=(xvx)o x]—) (xvx ] because (V. 1) > x=A, (¥, & x)
we have
(x* —)x)—)xﬁ((xvx*)—)x)—)(xvx*)
We get,

F(1)= F((x* - x)—) x)
c F(((xvx*)—> x)—) (xvx*)
c F(x v x*) because (F(x) 2 F((x > y)— x))
= F(l)g F(xvx*)
From Theorem 3.3 (1), i have
F(xvx")cF() forallxeE.
Therefore,
F(xvx)=F(Q).
Hence F' is a Boolean soft filter of E .

4.8 Proposition
Let F' be a soft filter of an MTL-algebra £ which satisfies the condition
Fx—>2)2Fx—>(E 5 ))NF(y—2)

forall x,y,z € E. Then F satisfies the condition

F(x)2 F((x—>y)—>x)
forall x,y € E.
Proof. Since

(x> y)>x<x" >x
and from Definition 3.1, we have

F((x—)y)—)x)gF(x* —>x)
also, x=1—>x
F(x)=F(1 - x)

S0,
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F(x)=F(1->x)
S F(1—>(x" > x")NF(x"—x) by given condition
=F((1®x")>x)NF(x —>x) because (x> (y >z))=(x?y) >z
=F(x" >x")"F(x" > x) because (1®x=x)
S F(1)nF((x—>y)—>x)  because (x >y)>x<x" —>x

=F((x > y)—>x) because F(1) o F(x)
this implies that
F(x);F((x—)y)—) X).
4.9 Theorem
Let I be a soft filter of an MTL-algebra E. thus the subsequent assertions are equal.
(l) F isa Boolean.

(2) Fx>2)2F(x— (2" 5> y))NF(y—> z), Forall x,y,z € E.
(3) F(r) > F(lx > y) — x), Forall x,y€ E.
Proof Combining the Propositions 4.6, 4.7 and 4.8

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

Flx)oF(x>y)> 0
forall x,y € E. Then it satisfies
Flxsz)oFlxo>oz)nFlx>y)
forall x,y,z€ E.
Proof. Since we know that for all x,y,z € £,
iy 2)=y>(x->2)
<(x>y)> (x> (x—>2) because(x > y)<(zo>x)> (2> y)
Sxoo)<(xroy)o (x5 (x> 2)
It follows from Definition 3.1 (2) that
Faas(-o2)cFlxsy)- k> x—>2)
Also from Theorem 3.3, we have
F(x—>(x—>z)); F(x—>y)mF((x—>y)—>(x—>(x—>z)))
- F(x—>y)mF(x—>(y—>z)) because(x—)y)é(z—)x)—)(z—>y)
Flx>(x—>2)2F(x—>y)nFlx—>(y—2)

Now,
x> (x->2>2)x>((x>z)>z)>2) becauseyS(y—)x)—)x
=((x > 2) > 2z)> (x> 2) because(x > (y > z))=y > (x > 2)
>x>x-o2)=(x—>2)>z2)> (x> 2).
We have
F(x—>z);F(((x—)z)—)z)—)(x—)z)) becauseF(x);F((x—)y)—nc)
>DF(x—>(x—>2) because(x—)y)ﬁ(z—)x)—)(z—)y)
SF(x > y)nF(x > (y > 2)).
We have

Flx—>z)o Fx>y)nF(x = (y > 2)).
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4.11 Theorem
Every Boolean soft filter ' of an MTL-algebra £ satisfies the following condition

Flx>z)2 Fx > y)nF(x > (y - 2))
forall x,y,z € E.
Proof. Since we know that for all x,y,z € E,
¥ (v 2)=y o (x> 2)
<xoy)oho(x—o2)
and
x—>(x—>z)§x—>(((x—>z)—>z)—>z) because y < (y > x) > x
= (x> z)>z)>(x—>y) becausex »>(y >z)=y > (x> z)
Sxo>@->2)<(x>z2)>z2)> (x> )
It follows from Definition 3.1 and Theorem 4.9 (3)
F(x>z)2F((x>2>2) > (x>y))
DF(x—>(x—>2)
O F(x—»y)NF(x—>y)—>(x—(x—2z))) by Theorem 3.3 (2)
ODF(x—>y)nF(x—=(ry—>2)
> F(x>z)DF (x> y)nF(x> (> 2)).

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 (F JE ) over U is called an MV-soft filter of an MTL-algebra F if it is a soft filter of £ which
satisfies the following condition
Flx>y)cFlly 5> x)»x)->y)
forall x,y e E.

5.2 Example
Let £ ={0, p,q,r,s,1}, where 0 < p < g <s <r <1. Define ® and —> as follows

®|0|plg|r |s]|1 >|0|plg|r|s]|l
010{0]|0]|0|0]O O (1 |1 |1 |L]|L]l
pl10j0|O0O|p|O]|p p|ls |1 |1 ]1|1]1
q |0/01g|q|q]|q qg |p|p|1]|1]1]1
r{O0|lplglr|q]|r r |0 |pls|1|s]l
s 0|10 |qg|q|s|s s |plg|r|1]|1]1
1 |0|plg|r |s]|1 1 [0O|plg|r|s]|]

Then E = (E,<,v,A,®,—,0,1) is a MTL-algebra and let us define a softset (F, E) over U, thatis
F : E— PU) by
Aif x € {0, p},
F(x)=<Bif xe{q,s},
U if xe{r1},
where U ={a,b,c}, A={a} and B ={a,b}. Then F is an MV-soft filter of £.
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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
y<(yox)>x)-y
Forall x,y € E.
We have
(y > x)>x)>y)<y—>x because (y<x=>x—>z<y—>7z)
Also,
X —> yS((y—)x)—)x)—)((y—)x)—)y) because(x—)yﬁ(y—)z)—)(x—)z))
= (y—)x)—)(((y—)x)—)x)—)y) because (x—)(y—)z)zy—)(x—)z))
< ((((y—)x)—)x)—) y) = X) —)(((y —>x)—>x)—>y) because(yﬁx:x—)zﬁy—)z)
=>x2y<(b->x)>x)>»->0->(r->x)->x)
Now, from Proposition 4.7 we have
F(((y»x)»x)-y)2 F(r->x)»x)»»-0->(y>x)>x)> )
O Flx— Jf).
Thus
Flx>y)cF(((y > x)>x) > y).
Hence F is an MV-soft filter of £ .

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

5.5 Example

Let E={0,r,s,1} where 0 <7 <s<1. Define ® and —> as follows
2107 |s |1 ->|0|r|s|1
0(0(0(0]0O O |1 (11|l
ri0(0(0]r r|s|1]1]|1
s10|0|r|s s |r|s|1|1
110|r|s|1 I |0]r]s|1

Then E = (E,S,v,/\,® - 0,1) is a MTL-algebra. Let us define a softset (F,E) over E, thatis
F : E— P(E) by

E ifx=1
{a,b,1} otherwise.

F(x)z{

WhereU = {a,b,c}, then F' is an MV-soft filter of £ . But F is still not a Boolean soft filter of E,
because
rvri=rvs=s

= F(rvr)=F(s)= F(1).
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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