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Abstract: In this paper, we introduce the concepts of two generalipédrgtersection filters oBL-algebras. Some characterizations
of these soft intersection filters are discussed. In pddicthe relationships among these soft intersection diliee established. This
provides a new soft algebraic tool in many uncertaintiebleros.
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1 Introduction Since then, especially soft set operations have been
studied intensively. Se€l[2,7,16,19]. Note that soft set
Fuzzy logic has been appeared as a new discipline frontheory emphasizes a balanced coverage of both theory
the necessity to deal with some kinds of data andand practice. Nowadays, it has promoted a breath of the
imprecise information caused by indistinguishability of discipline of information sciences, intelligent systems,
objects in certain experimental environments. A expert and decision support systems, expert and decision
BL-algebra has been introduced by Hajek as the algebraisupport systems, knowledge systems and decision
structures for his Basic Logi@[. A well known example  making, and so on. For examples, g£8[6,17].
of a BL-algebra is the interval [0,1] endowed with the
structure induced by a continuotishorm. In fact, the At the same time. the soft set theory has a wide range
MV -algebras, Godel algebras and product algebras are thef lications in th, lgebraic struct 3: hag 9
most known classes oBL-algebras.BL-algebras are ggarip catio SI € aige gcs'uc udej suc i chj h
further discussed by many researchers. Turu3n2f, ]f In particu ar,h(;agman, ezgln and Jun agp Ied the
25| studied some types of filters and proved that thegcl’_t |Intekr)sect|cin ;eory To glg\/lroup ][Ineazr-r|ngsf2 ] and
implicative filters are equivalent to the Boolean filters in -algebras11]. Recently, Ma et al.13,27] put forwar

i : : the new concept:(M,N)-soft intersection set as a
gt_g:ggg:g:' all_rlmléi Iirzlltro%%%t%d tLueZZ)éor?gépttQ ec());y fltgzygeneralization of soft intersection sets. They introduced

implicative and positive implicative filters, and discusse tr':/? Nconcfepts Of(M’N).'SOF |r]ter?1|act|on8|flltelzrsband
their related properties. Furthermore, Ma and Zhan( ,N)-soft intersection implicative filters iBL-algebras
investigated some kinds of generalized fuzzy filters inrespectlvely.
BL-algebras and obtained some important results, sge |
15,28,30. Zhang B2 described the relations between As a continuation of13,27], we organize the present
pseudo-BL and pseudo-effect algebras. The other relatedaper as follows. In section 2, we recall some concepts
results can be found irlp,20,26,31]. and results of botBL-algebras and soft sets. In section 3,
It is known well that the complexities of modeling we investigate some characterizations (M,N)-SI-PI
uncertain data in economics, engineering, environmentdfilters of BL-algebras. In section 4, we investigate some
science, sociology, information sciences and many othecharacterizations of (M,N)-SI fantastic filters of
fields can not be successfully dealt with by classicalBL-algebras. Finally, we prove that a soft set in
methods. To overcome these difficulties, Molodtst8][  BL-algebras is ariiM, N)-SI implicative filter if and only
proposed a completely new approach for modelingif it is both an (M,N)-SI-PI filter and an (M,N)-SI
vagueness and uncertainty, which is called soft set theoryfantastic filter.
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2 Preliminaries

Recall that an algebila= (L, <,A,V,®,—,0,1) is called
a BL-algebra[8] if it is a bounded lattice satisfying the
following conditions:

(i) (L,®,1) is a commutative monoid,

(i) ® and— form an adjoin pair, i.ez<x—yifand
onlyif x®z<yforall x,y,ze L,

(i) XAy =X0O (X—Y),

(iv) Xx—=y)V(y—x) =1.

In what follows, L is a BL-algebra unless otherwise
specified.

In anyBL-algebral, the following statements are true
(see B,23,24)):

() x<yex—y=1,

(a2) X—= (Yy—=2)=(XQy) > z=y— (X— 2),

(al) XOY < XAY,

(ag) X5y < (2= X) = (2= ). X Y< (Y= 2) =
(x—2),

(X=y)oy—=2z<x—z
X<Yy=X—2Z>y—Z
W) X<Yy=z2—>X<Z2Y,

(210) XVy = (X = y) =+ Y) A ((y = X) = X),
wherex' = x — 0.

A non-empty subseA of L is called afilter of L if it
satisfies (I11) E A, (I12) Yxe AVyelLx—yeA=ycA
Itis easy to check that a non-empty sub&ef L is a filter
of L if and only if it satisfies: (I3)¥x,y € L,x®y € A, (14)
vxeAVyeLx<y=yecA(seepq).

Now, we call a non-empty subs&tf L animplicative
filter if it satisfies (I1)and

(I15)x— (Z »y)eAy—ze A= x—ze A

A non-empty subsef of L is said to be gositive
implicative filterof L if it satisfies (I11) and

(IB)x— (y—>2 e AXx—yeA=x—zc A

A non-empty subsek of L is called aantastic filterof
L if it satisfies (11) and

(17 z—=(y—=>x) eAze A= ((X—Yy) = Y) > XEA

A non-empty subseA of L is said to be &Boolean
filter of L if it satisfiesxV X € A, for all x € A. (see R4,
12,14,15])

From now on, we let. be anBL-algebra and let) be
an initial universe. We leE be a set of parameters and
let P(U) be the power set df andA,B,C C E. We let
ODCMCNCU.

Definition 2.1. [18,4] A soft set fa overU is a set
defined byfa : E — P(U) such thatfa(x) = 0 if x ¢ A.
Here f5 is also called ampproximate functionA soft set

(1) fa is said to be aoft subsebf fg and denoted by
foC fg if fa(x) C fg(x), forallx € E. fa andfg are said to
besoft equaldenoted byfa = fg, if faC fz andfa> fa.

(2) The union of fo and fg, denoted byfaUfg, is
defined asfaUfg = faus, Wwherefaus(x) = fa(x) U fa(X)
forallxe E.

(3) The intersection of4 and fg, denoted byfaN fg, is
defined asfanfg = fangs, Wwherefang(x) = fa(x) N fa(X)
forallxe E.

Definition 2.3.[11](1) A soft setf, overU is called an
Sl-filter of L overU if it satisfies:

(S1) fu(x) € fi(1) foranyx e L,

() fLix—=y)NnfL(x) C fL(y) forallx,y € L,

(2) A soft setf. overU is called arSl-implicative filter
of L overU if it satisfies(S;) and

(S) fuly—2znfL(x— (Z —y)) C fL(x—2) forall
Xy,Z€ L,

(3) A soft setf. over U is called anSl-positive
implicative filterof L overU if it satisfies(S;) and

() fLx—=y)NfL(x— (y—2)) C fL(x— 2) for all
X,y,z€ L.

Definition 2.4. A soft setf_ overU is called anSI-
fantastic filterof L overU if it satisfies(S;) and

(S) fl@NfL(z= (y—=x) S fiLl((x=y) =y) =X)
forall x,y,z€ L.

In [13,27], Ma et al. introduced the concepts of
(M,N)-SI filters and (M,N)-SI implicative filters in
BL-algebras, respectively.

Definition 2.5. (1) A soft setf_ overU is called an
(M, N)-soft intersection filtebriefly, (M, N)-SI filter) of
L overU if it satisfies:

(Sh) fL(x)NN C fL(1)uM forall x e L,

(Sh) fL(x—=y)NfL(x)NN C fL(y)UM forall x,y € L.

(2) A soft setf. over U is called an(M,N)-soft
intersection implicative filter (briefly, (M,N)-SI
implicative filte) of L overU if it satisfies §h) and

(Sk) fLly—2)NnfL(x— (Z —=y))NNC fL(x—2z)UM
forall x,y,z€ L.

Define an ordered relationCy )" on SU) as
follows: For any fL,g. € SU),0 C M C N C U, we
define ngW,,N)gL < fLNNCgL UM. And we define a
relation Y= K as follows:
fL=mn) L= LS mn) 9L andg S wny fu

Definition 2.6. [13,27] (1) A soft setf, overU is
called an(M,N)-SI filterof L overU if it satisfies:

(SK) fL(x) S fL(D) forallx e L,

over U can be represented by the set of ordered pairs (SK) fL(x—y)N fL(X)G(M n fL(y) forall x,y € L.

fa = {(X, fa(x))|x € E, fa(x) € P(U)}. It is clear to see
that a soft set is a parameterized family of subsets of
Note that the set of all soft sets owgrwill be denoted by

SU).
Definition 2.2.[4] Let fa, fg € S(U).

(2) A soft set f over U is called an(M,N)-SI
implicative filterof L overU if it satisfies Sl;) and

(SK) fLly—=2)NfL(x—= (Z = y))Smn) fL(x— 2) for
allx,y,ze L.

(@© 2015 NSP
Natural Sciences Publishing Cor.



Appl. Math. Inf. Sci.9, No. 4, 1915-1921 (2015)www.naturalspublishing.com/Journals.asp NS = 1917
®|0 a b 1 -0 a b 1

3 (M,N)-SI-PlI filters 0|0 0 0 O /1 1 11
a|0 a a a a|l0 1 1 1
b|0 a a b b0 b 1 1

In this section, we introduce the concept(M, N)-SI-PI 1/0 a b 1 110 a b 1

filters in BL-algebras, and investigate their properties.

Definition 3.1. A soft set fs over U is called an
(M, N)-soft intersection positive implicative filt€oriefly,
(M, N)-SI-PlI filter) of L overU if it satisfies Sk) and

(Sk) fL(x—= (y—=2)NnfL(Xx—=y)NN C fL(x—z)UM
forall x,y,ze L.

Remark 3.2.If f_isan(M,N)-SI-PlI filter of L overU,

then f_ is an(0,U )-SI-PI filter of L overU. Hence every

Sl-positive implicative filter ofl. is an(M,N)-SI-P! filter

of L, but the converse need not be true in general. See the

following example.

Example 3.3. Assume thatJ = S3, the symmetric
3-group, is the universal set and let= {0,a,b, 1}, where
0 < a < b < 1 We define
XAY:=min{xy},xVy:=max¥xy}, and® and — as
follows:

| |

DY O

1
0
a
b

Rroo OO
oo ooo
T oTo® olT
Rroo ol
oo orlo
DY D
TR RRC
PR Ra R

a

Itis clearthatfL, A,V,®,—,0,1) is aBL-algebra. LeM =
{(13),(123)} andN — {(2),(12), (13), (123)}. Define a
soft setf_ overU by f (1) = {(1),(12),(123)}, f.(a) =
fi(b) = {(1),(12),(13),(123)} and f, (0) = {(1),(12)}.
Then we can easily check thhtis an(M, N)-SI-PI filter
of L overU, but it is not anSI-positive implicative filter of

L overU sincefi(a) Z fL(1).

By means of i(M,N)", we obtain the following
equivalent concept.

Definition 3.4.A soft setfsoverU is called anM, N)-
SI-PI filter of L overU fif it satisfies Sk) and

(S fiLx—=(y—=2)NfL(x=y)Smn) € fL(x—2)
forallx,y,ze L.

Theorem 3.5.Every(M,N)-SI-Pl filter of L overU is
an(M,N)-Sl filter.

Proof. If we let x := 1 in (SI}), then f (1 — z)D(M N)
fll = (y = 2)n fL(l —y), that is, fL(2)2w, N)

fL(y = 2) N fL(y). This shows that§k) holds. Thusf is
an(M,N)-Slfilter of L. O

Remark 3.6.The converse of Theorem 3.5 may not be Combining (2), we

true as shown in the following example.

Example 3.7. Assume thatU = {0,t3,ts,t3,14,1},

where 0< t; <ty < t3 <tz < 1, is the universal set and let
L = {0,a,b,1} be a chain with the following Cayley

tables:

Define the operations andV onL as “min” and “max”,
respectively. The(dL, A, V,®,—,0,1) is aBL-algebra. Let
M = {t2} andN = {tp,t3}. Define a soft sef_ overU by
fL(l) = {tg,t4}, fL(a) = fL(b) = {tz} andf_(0) = {0,t1}.
One can easily check thdt is an (M,N)-SI filter of L
overU, sincef (b—a)UM = f (b)) UM = {to} 2 fL(b—
(b—a))Nf (b—b)NN=f(1)NN= {tg,t4}ﬂ{t2,t3} =
{ts}.

Lemma 3.8.[13] Let f. be an(M,N)-Sl-filter of L
overU. Then for anyk,y,z € L, we have

(D) x<y= fLX)Smn) fLy),
(2) fLix—=y) = fL(l) = L(})CSmn (y),
(3) fLx®y) =mn) fL()N fL(y) =mn) fLxAY),
(4) fL(0) =Ny L) N fL(X),
(5) fL(x—=y)N f|_(y—> z)C(M N fL(x—2),
(6)
(7)

3) fi(
fL(0
fi(
6 fL(X)ﬂfL() mn fLxoz—yoz),
fi(
fi(

4

7 |_x—>y) M) fLlly =2 = (x—2)),
(8) fL(x—=Y) S fL((z—X) = (z— ).

Now, we characterize (M,N)-SI-PI filters of
BL-algebras as follows.

Theorem 3.9.Let fi be an(M,N)-SlI filter of L over
U. Then the following are equivalent:

(1) fLis an(M,N)-SI-PI filter of L,

(2) fL(x—=yY)2mn fL((x— (x—y)) forallx,y € L,

() fL(x—=y) =mn) fL(x— (x—=y)) forallx,y € L.
Proof. (1) = (2). Assume thaf is an(M,N)-SI-PI filter
of L overU. If we letz:=y andy := xin (SIy), then

fL (x—>y) M) fLX = (x—=y)) N fL(x—x)
=fL(x—= (x—=y))Nf(1)
Dmn) fLx = (x—=y)).
Thus(2) holds.

(2) = (3). Foranyx,y € L, we have
fLix—= (x—=y))
D(M Ny fLx—=y) N f((x—
(x—
(x—
L(1)

) y) = (Xx—= (x—=y)))
= fix=y)nfx—=((x=y) = (x=Vy)))
= fL(x—=y) X—
= filx—=y)
D(MN fL(x—y),

which implies fi(x — (x — y))2 mN) fLx = y).
have
fL(x—= (X=Y)) =mn) fL(x—=y).

(3) = (1). Using(3) and Lemma 3.85), we have

fL(x— 2) =(MN Ny fL(x— (x—2)
mn) fLx=y)NnfLly— (x—2)

fLx=y)NnfLx— (y— 2).

Ul
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Thus, by Definition 3.4f_ is an(M,N)-SI-PlI filter of have
LoverU. O
fL(x—2) D fL((xV X x—2))NfL(xvx
Theorem 3.10.f f_ is an(M,N)-Sl filter of L overU, L ) ;(M N ll_L((((X/\X)) ((x—> z)))) A #L((l) )
then the following are equivalent: D(M N) JL((xV X X7
(1) f is an(M,N)-SI-P! filter of L, 2 fL((xvX) = (x—=2)).
allx(i/)zflé()li—) Y= 2)Smn flx=y) = (x—2) for Since(xVxX) = (X—=2)=X—= X=2)AX = (X
(3) X (y = 2) =umy (X y) = (x> 2) for D) =X (X 2), we havef (xAx) = (= 2)) =
allx,y,ze L, ’ fL(x— (x— 2)). Hencef (x — Z);)(M’.N) fLix— (x— 2)).
(@) fL((x®Y) = 2) = fLIXAY) — 2) for all It follows from Theorem 3.9 thafy is an (M,N)-SI-PI
X,y,z€ L. ’ filter of L overU. O
Proof. (1) = (2). Assumef,_ is an(M,N)-SI-PI filter of L Remark 3.13.The converse of Theorem 3.12 may not

overU. If we lety:=y— zandz:= (x — y) — zin (SI))
and Lemma 3.8, we obtain
fL((X—y) = (Xx—2)

= filx=(x=y)—2)
Sun fLx= ((y—=2 = (x=y) = 2)
NfLix—=(y—2)
flily=2 = (x=y) =
NfL(x—(y—2)

= fL@)NfLx—=(y—2)
SN fLx— (y— 2)).
Thus(2) holds.

(2) = (3). Obvious.

(3) = (4). By (ap), (iii) and(3), we havgxoy) — z=
X—= (y—2) and(XAy) = z= (X0 (X—=Y)) - z= (X—
y) = (X = 2), and sof (xOy — 2) =) fL((XAy) —

(x=12)))

Z)).(4) = (1). By Lemma 38, we have
fLx = (y = 2)2mn fLx = (y = 2) N fL(x = y). By
(a2) and (4 ) we havefL(x (Xx—2) = fL(xOX) —
2) =mn) fllxAX) — 2 = fL(x — 2z). Hence

)

fL(x — z)DW, N fLx = (y = 2)) N fL(x — y). Hence
(Sly) holds. ThereforefL is an (M,N)-SI-PlI filter of L.
O

The relationship betweefM,N)-SI Boolean filters
and(M,N)-Sl implicative filters ofBL-algebras is shown
as follows:

Lemma 3.11.[27] A soft setf_ of L overU is an
(M,N)-SI Boolean filter ofL if and only if it is an
(M,N)-SI implicative filter.

Finally, we give a relationship betweefM,N)-SI
implicative (Boolean) filters andM, N)-SI-PI filters of
BL-algebras.

Theorem 3.12 Every(M, N)-Sl implicative (Boolean)
filter of L overU is an(M,N)-SI-PI filter.

Proof. Assume thatf. is an (M,N)-SI implicative
(Boolean )filter ofL overU. Then, for anyx,y,z € L, we

be true as shown in the following example:

Example 3.14. Consider the BlL-algebra
L ={0,a,b,1} as in Example 3.3. Let) = {O,t1,tp,1},
where 0< t; <tp < 1 and letM = {t;} andN = {t3,t,}.
Define a soft set f_ over U by
fL(1) = {tp, 1}, fu(a) = fL(b) = {tl} andf_(0) = {O,tl}.
Then one can easily check thiatis an(M, N)-SI-PI filter
of L overU, but it is not an(M, N)-SI Boolean filter ofL,
sincef (ava)NN=fL(@NN={t;} # fL(LHUM =
{t27 17tl}'

4 (M, N)-SlI fantastic filters

In this section, we investigate some characterizations of
(M,N)-SI fantastic filters ofBL-algebras. Finally, we
prove that a soft set iBL-algebras is an(M,N)-SI
implicative filter if and only if it is both anlM, N)-SI-PI

filter and an(M, N)-SI fantastic filter.

Definition 4.1. A soft set f_ over U is called an
(M,N)-soft intersection fantastic filter (briefly,
(M, N)-Sl-fantastic filte) of L overU if it satisfies Sh)
and

(Sk) fL(z—= (y—=x)NfL(zNNC fL((x—y) —
y) = X)UM for all x,y,z € L.

Remark 4.2.1f f_ is an(M, N)-SI fantastic filter ofL
overU, thenf_ is an(0,U)-SI fantastic filter ofL. Hence
everySl-fantastic filter ofL is an(M, N)-Sl fantastic filter
of L, but the converse may not be true.

Example 4.3.Assume thall = Dy = {< x,y > [¥* =
y? = e xy=yx} = {ex,y,yx}, the Dihedral 2-group, is the
universe set. Let = {0,a,b,1}, where O< a<b < 1. We
definex Ay :=min{x, y},x\/y :=max{x,y}, and® and—
as follows:

©|0 a b 1 -0 a b 1
0O/0 O O O Ol1 1 1 1
al0 0O 0 a alb 1 1 1
b0 O a b bla b 1 1
110 a b 1 1/0 a b 1
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Then(L,A,V,®,—,0,1) is aBL-algebra. LeM = {e,y}

andN = {ex,y}. Define a soft sef_ overU by f_ (1) =

{e,x} and fL(a) = fL(b) = fL(0) = {e,x,y}. Thenf_ is

an (M,N)-SI fantastic filter ofL overU, but it is not an
Sl-fantastic filter ofl overU, since fi(a) € f (1)

By using the relation “C(y ) ", we can obtain an
equivalent relation ofM, N)-SI fantastic filters.

Definition 4.4. A soft setf, overU is called anM, N)-
Sl fantastic filterof L overU if it satisfies §k) and

(SK)
fLz— (y = X)) N L@ Cumn fLl((x = y) = y) = x),
forallx,y,ze L.

Theorem 4.5.Every(M,N)-S| fantastic filter oL over
U is an(M,N)-Sl filter.
Proof. If we et y := 1 in (SE), then
fL((x = 1) = 1) = x)2mn fL(z— (L= x)NfL(2),
that is, f_(x)2 (MN) fL(z— x) N fL(z). This proves $k)
holds. Thusf_ is an(M,N)-Sl filter of L. O

Remark 4.6.The converse of Theorem 4.5 may not be ~

true as shown in the following:

Example 4.7.In Example 3.14, we know thdt is an
(M,N)-SI filter of L overU, but it is not an(M,N)-SI
fantastic filter of L over U, since
fL((b—a) —a) >b)UM = f (b)UM = {t1},fL(1 —
(a—b))NfL(1)NN = {tz}. This implies thatf, (((b —
a)—a)—>b) UM fi (1= (a—b))nf(1)NN.

Now we investigate some properties Of1,N)-S
fantastic filter ofBL-algebras.

Theorem 4.8.Let f be anM, N)-Sl filter of of L over
U. Thenf_ is an(M,N)-SI fantastic filter olL if and only
if it satisfies the following condition:

(Sk) fL((x—=y) —=y) —>X)D mN) fL(y — x) for all
X, y,z€ L.

Proof. Assume thatf, is an(M,N)-SI filter of L overU.
If we let z:=1 in (SK), then fL(((x =Y =Yy —
X)Q(MYN) fLil—(y—x)Nf(1)2 (M.N) fL(y = X). Thus
(SE) holds.

Conversely, for anyk,y,z € L, since f_ is an(M,N)-
Sl filter of of L overU, we havef; (y — x)2 ) fL(z—
(y — x)) N fL(z). By applying §|6) we obtainf_ (((x —
y) =) —>X)3 mn) fLly = X)2 MN)fL(Z—> (y—=x)N
fL(2). Thus §L5)holds This shows thdf is an(M, N)-SI
fantastic filter ofL. O

Now we investigate some relationships between

(M,N)-SI implicative (Boolean) filters andM,N)-SI
fantastic filters oBL-algebras.

Lemma 4.9.[27] Let f. be an(M,N)-SlI filter of L
overU. Then the following are equivalent:

(1) fL is an(M,N)-Sl implicative (Boolean) filter ok,

(2) fL(X) =mn) fLX —x), forallxe L,

(3) f (x); mn) fL(X' — x), forallxe L,

(4) f (x); MmN fL((X—y) = x), forallx,y € L,

(5) fL(x)Q( N fL(z— (x—=y) = x)) N fL(2), for all
X,y,z€ L.

Theorem 4.10.Every(M,N)-Sl implicative (Boolean)
filter of L overU is an(M,N)-Sl fantastic filter ofL.

Proof. For anyx,yeL,1=((x—=Yy) —=Yy) = (X—=X) =
X—= ((x—=y) =y —x),thatisx< ((x—=y) —y) —
X), and hencé((Xx —y) = y) = X) = y < X — Y, which
implies
(x=y)=y) = x) =y) = ((X=y) =y) =X

> (x=y) = (x=y) =y) =X

= ((x=y)=y) = (x=y) =X

>y—X

By Lemma 3.8,fL(((x—=y) =y) = X) —=Yy) = ((x—
Y) = Y) = X)2mn) fLly = x). It follows from Lemma
4 9 that fi((x — y) = y) = X2Omn)

fLllx=y) =y) =X =y) = (x=Yy) =Yy =X
Df(y — x). This proves thatgl) holds. Therefore, by
Theorem 4.8f is an(M,N)-SI fantastic filter ofL. O

Remark 4.11.The converse of Theorem 4.10 may not
be true as shown in the following.

Example 4.12. Consider the universe sdi and
BL-algebraL as in Example 4.3. LeM = {y} and
N = {xy}. Define a soft setf  over U by
fL(l) = {ex,y} and f (a) = fL(b) = fL(0) = {ex]}.
Then we can check thdt is an(M,N)-SI fantastic filter
of L over U, but it is not an(M,N)-SI implicative
(Boolean)  filter of L over U, since
frava)NN=f (b)NN={x} # {ex,y} = fL(1) UM

Finally, we discuss the relationships among these kinds

of (M,N)-Sl filters of BL-algebras.

Theorem 4.13.A soft setf_ overU is an(M,N)-SI
implicative (Boolean) filter of. and only if it is both an
(M,N)-SI-PI filter and an(M,N)-S| fantastic filter ofL.

Proof. Necessity: It follows from Theorems 3.12 and 4.10
immediately.

Sufficiency: Suppose thdt is both an(M,N)-SI-PI filter
and an (M,N)-fantastic filter of L over U. Since
(X—=Yy) = X< (X—=Y) = ((X—=Yy)—Yy), by Lemma 3.8,
we obtain
fLix =y) = (x=Y) = ¥)2mn f((x = y) = x).
Sincef. an(M,N)-SI-PI filter of L, by Theorem 3.92),
we have

X —=y) = Y)2mn (X —=y) = (x—=y) =)
Thus

(x) =y = y) 2 fLlx—y) = %)

On the other hand, sinck is an(M,N)-SI fantastic
filter of L, by Theorem 4.8, we have
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Since
3.8,

oM fLly = x).
— X by Lemma

(ex) (X = Y) = Y) = %) 2mn) fL((X—y) = X)
Now, by using(x) and(xx), we obtain
fL(x)

Suny fL(x=y) = y)NfL((x—=y) =y) =X
> fi((x—=y) =X

It follows from Lemma 4.9 thatf. is an (M,N)-SI
implicative (Boolean) filter of.. O

A Bl-algebral is called anMV-algebraif X’ = x, or
equivalently(x —y) - y=(y —x) — X, forall x,y € L.

Summarizing the above theorems, we can obtain the

following corollaries:

Corollary 4.14. Let fi be a soft set of aMV -algebra
L overU. Then the following are equivalent:

(1) fL is an(M,N)-Sl filter,

(2) fL is an(M,N)-SI fantastic filter.

Corollary 4.15. Let fL be an(M,N)-SI filter of an
MV -algebrd. overU. Then the following are equivalent:

(1) fL is an(M,N)-Sl implicative filter,

(2) fLis an(M,N)-SI| Boolean filter,

(3) fL is an(M,N)-SI-PI filter.

5 Conclusions

As a continuation of papersl 27], we introduce the
concepts ofM,N)-SI-PI and(M, N)-SI fantastic filters in

BL-algebras based on a new soft intersection set. Som
some
characterizations of soft intersection filters are disedss

Finally the relationships among these kinds of soft
intersection filters are established. We hope it can lay
foundation for providing a new soft algebraic tool in

good examples are explored. Moreover,

many uncertainties problems.
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