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1 Introduction 2 Preliminaries

Definition 2.1 An algebraic systeniX, %, 1) of type (2,0)
BCK andBCl-algebras are two important class of logical is called a Cl-algebra if it satisfies the following axioms:
algebras introduced by Imai and IsekiT] in 1966. It is
known that the class ®BCK-algebra is a proper subclass CI1X*x =1,
of the class of BCl-algebras. There exist severafCl2)1+X=X,
generalizations of BCK/BCl-algebras, as suchCI3X*(y*2)=y*(xx2)VxyzeX.

BCH-algebras §], dual BCK-algebras 10}, d-algebras A cj-algebra X satisfying the conditionx1 = 1, is called

(13, etc. In [11] Meng introduced the notion of a 4 gE_gjgebra. In any Cl-algebra X one can define a binary
Cl-algebra as a generation of a BE-algebra and dua}g|ation “< * by x < yif and only if x*y = 1.

BCK/BCI/BCH-algebras. After the introduction of fuzzy |, any Cl-algebra X has the following properties:
set in 1965 by ZadeHlLB] researcher are trying to fuzzify

all the usual mathematical concept in almost every branch —yx ((y*X) xx) =1,

of mathematics. Jurd4[8] introduced the notion of doubt ~ —(x*1)x (yx1) = (xxYy)x 1,

(anti) fuzzy ideals iBBCK/BCl-algebras. The concept of  —if 1 <x, then x=1, forall x,y € X.

doubt fuzzy ideals of BF-algebras was introduced by

Barbhuiya in P]. Biswas [I] introduced the concept of Example 2.2Let X ={1, a, b} with the following cayley
anti fuzzy subgroup. The concept of fuzzification of table:

ideals in Cl-algebra have introduced by Mosta#] In

[9] Kim considered ideal and filter of Cl-algebra. 18][

Borzooei et al. discussed anti fuzzy filters of Cl-algebras. Table 1: Example ofCl-algebra.

In [15,16,17] Sharma introduced the notion of 1

b
(a,B)-anti fuz'zy.set angﬂq, B)—e}nti fgzzy subgroups of a 1 1 1 b
group G. Modifying their idea, in this paper we apply the a 1 1 1
idea of (a, 3)-anti fuzzy set taCl-algebras and introduce b 1 1 1

the notion of(a, B)-anti fuzzy filters ofCl-algebras and
establish some of their basic properties. We show that a
fuzzy subset iga, B)-AFF iff its complementug s is FF.

We also study union and intersection of tWa, 3)-anti Then(X,x,1) is a Cl-algebra.
fuzzy filters ofCl-algebras and image and pre image of In the rest of this paper, X is a Cl-algebra, unless otherwise
(a, B)-anti fuzzy filters under homomorphic mapping. stated.
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A non-empty subset S of X is called a subalgebra of X if Proposition 2.10If u is fuzzy filter of X, then is also

xxy €S, forallx,ye S. Afuzzy subsej: of X is called
a fuzzy subalgebra of X ifi(xxy) > min{ u(x), u(y)}, for

all x, y € S. A nonempty subsét of X is called a filter of
X if

(F1)leF,

(F2)xe F, xxye F=yecFVxyeX.

Afilter F of X is said to be closed ¥ € F impliesxx1 € F.

Definition 2.3 A fuzzy ser in X is called a fuzzy filter(FF)
of X if it satisfies the following conditions:

—FFL)u(1) > p(x),
—(FF2)u(y) = min{p(xxy), H(x)}, Vxy € X.

Definition 2.4 A fuzzy sefu in X is called a anti fuzzy
filter(AFF) of X if it satisfies the following conditions:

—(AFF1) u(1) < p(x),
—(AFF2) p(y) < max{p(xxy), H(X)} vV X,y € X.

Definition 2.5 Let u be a fuzzy subset of X amde [0, 1]
then the fuzzy s@t” and g of X are respectively called
the a-fuzzy subset and-doubt fuzzy subset of X with
respect to fuzzy setpy and is defined as
K% (x) = min{u(x),a} and pg(x) = max{u(x),1 - a},
forall x € X.

Clearlyul=p, p®=0, m=p, p=1

Definition 2.6 A fuzzy subset of X is calleda-fuzzy filter
(a-FF) of X if

(e (1) = pe(x)
(i (y) = min{p® (xxy), u?(x)}  YxyeX,ae€0,1].

Example 2.7Let X={1,a,b,c} with the following cayley
table:

Table 2: Example ofa-FF of X.
*1 a b c¢

O T o
T LT OT

1
1
1
1

SO ]
P OOOo

Define a fuzzy set by (1) = 0.8, u(a) = 0.4, u(b) =
0.4, u(c) = 0.3, with a = 0.5. Thenu is a0.5-FF of X.

Definition 2.8 A fuzzy subsat of X is calleda-anti fuzzy
filter ( a-AFF) of X if

(NHa (1) < Ha(x)

(i) pa (y) < max{pa(x*Y), ha(¥)} Xy €X,a €[0,1].
Example 2.9 Consider Cl-algebra X as in Examp?7.

Define afuzzy setin Xbyu (1) =0.3, u(a) = 0.6, u(b) =
0.6, u(c) = 0.8with a = 0.4 Theny is an0.4-AFF of X.

a-FF as well asa-AFF of X .

Definition 2.11 A fuzzy subseti of X is called a-fuzzy
subalgebra of X if

P (xxy) = min{uf(x), u(y)}, vxyeX,ae[0,1].

Definition 2.12 A fuzzy subset of is calleda-anti fuzzy
subalgebra of X if

Ha (x*y) < maxX fa(X), Ha (Y)}, VXY € X, a€[0,1].

Definition 2.13 Let X and Y be two non empty sets and
f: X — Y be a mapping. Lett and v be two fuzzy
subsets of X and Y respectively. Then the image of
under the map f is denoted by(if) and is defined by

f(u)(y), where ) (y) =
SURci-1y) H(X), f FHy)={xeX, f(x) =y} #o
0 otherwise

also pre image of under f is denoted by f(v) and
is defined as

1 (v)(x) = v(f(x));¥x € X.

3 (a, B)-Anti fuzzy filters

Definition 3.1 Let u“ and pg denote respectively the
a-fuzzy set angB-doubt fuzzy set of X ( with respect to
fuzzy setp ). Then the fuzzy sefiqp) defined by
Hia,p)(X) = max{(L)°(x),up(x)} V¥x € X is called
(a,B)-doubt fuzzy set of X ( with respect to fuzzyst
wherea, 8 € [0,1] such thato + 3 < 1.

Remark 3.2 0]
Hiz.0)() = max{ (uh)%(x), Ho(x)} = max{u®(x),1} = 1.
(i) oo™ = ma{(uO)°x),mx} =
max{1u(x)} =1

Definition 3.3 Let (a, B)-anti fuzzy sefu gt € (0],
and U gy, = {X € X|H(a,p)(X) >t} may be empty set.
The sef4 g), # @ is called the(a, 3)-t-confidence set of
Xgain for (a,B)-anti fuzzy sefup) and te (01], let
“Ea,ﬁ) = {X € X[H(q p)(X) <t} may be empty set. The set
HEG,B) # @is called the(a, B)-t-doubt set ofu.

Example 3.4 Consider Cl-algebra X as in Examp?7.
Define a fuzzy set U in X by
H(l) = 0.4,u(a) = 0.6,u(b) = 0.3,u(c) = 0.2 take
a = 043 = 06. Now we have [gp(X) =
max{ (L*)°(x),ug(x)} = maxl — (u7)(X),ug(x)}
=max1—min(u(x),a),maxu(x),1— )}, Therefore

H0.4.06)(1) = max1 -

max{1 -
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H(0.4,0.6)(b) = max{ 1 — Also, sinceyt is B-AFF of X, we have
min(u(b),0.4),max (b ) 0.4)} =max0.7,0.4} = 0.7

H(0.4,06)(C) = max1—min(u(c),0.4),maxu(c),0.4)} =

max0.8,0.4} = 0.8 (iii ) pg (1) < pp(x) 4)

= {c}
{1 a,b}.

Then Woaoe,s = {b.c}, H(o40608
—{}and“owe {hH06 =

Remark 3.51ft < u(x) <maxa,B) < 1-—t, then the set
Hia.p) = 1X € X|H(a,p)(X) > t} is @ non empty and if
1-t < px) < 1 - min(a,B), then the set
u}am = {x€ X|l(q p)(X) <t} is a non empty.

H(0.4,0.6)0,

Definition 3.6 Let u be a(a, 8)-anti fuzzy set of X ( with
respect to fuzzy set ), thenp is called(a, 8)-anti fuzzy
subalgebra of X if
Hiap)(XxY) < maxX g g)(X), Uiag) ()}
vxyeX,a,B€(0,1].

Example 3.7 Consider Cl-algebra X as in Examp&7.

Define a fuzzy set u in X by
u(l) = 04,u(a) = 0.6,u(b) = 0.3,u(c) = 0.2 take
a = 04,8 = 0.6. Then the (0.4,0.6)-anti fuzzy set
H0.406)(1) == 0.6,l0406) (@) = 0.6,l0406)(b) =

0.7, lo406)(c) = 0.8 is an (0.4,0.6)-anti fuzzy
subalgebra of X.

Definition 3.8 Let u be a(a, 8)-anti fuzzy set of X ( with
respect to fuzzy set, ) thenp is called(a, 8)-anti fuzzy
filter ((a, B)-AFF) of X if the following condition hold:

() Hap) (1) < Hap)(X)s

(i) tap) (¥) < max{Hiap) (X*Y), Hap) (X} YXyeX a,Be[0,1].

Example 3.9 Consider Cl-algebra X as in Exampk7.

Define a fuzzy set u in X by
u(l) = 0.4, u(a) = 0.6,u(b) = 0.3,u(c) = 0.2 take
a = 04,3 = 0.6. Then the (0.4,0.6)-anti fuzzy set
H0.406)(1) == 0.6,l0406)(@) = 0.6,H0406)(b) =

0.7, l0.406)(c) = 0.8is an(0.4,0.6)-AFF of X.

Theorem 3.10If u is a-FF and B-AFF of X, thenu is
also(a,B)-AFF of X.

Proof Sincep is a-FF of X, we have

() (1) = pf(x)

(i) u%(y) = min{p®(xxy),u?(x)} YxyeX,ae0,1]
Now
(i) =1-p%1) <1-p(x)
= (H)°(2) < (M%) (1)
(2)

and

(i) = pe(y) = min{pu®(xxy),u ()}
= 1-p%(y) < 1-min{p®(xxy),u*(x)}
= 1-p%(y) <max{l—pu(xxy),1-p%(x)}
= (") (y) < max{(u?)°(xxy), (U)X} (3)

(iv) ug(y) < maxpg(x*y), dg(X)} Vxy e X,a € [0,E)

Now

M Hg,p) D =max((u®)®(1) Hp (L)}

< max{(u")°(x). ug (¥} By Ean(1)and4)

=Ha, ﬁ)( )

V) H(g,p)y) = max(p (><>»ug(><>)
< maxtmax{(u)°(x+y). (D)%}, maxpg (x+y). ug (9}} By Ean(3)and(s)
= max{max{ (u?)(xxy), Hg (X ¥)}s max{ (u™)¢(x), Hg (¥}

=maxiq,g) (X*Y); K(a,g) (0}
Therefore from (v) and (vip is (o, B)-AFF of X.

Theorem 3.11If u be a FF of X, theru is also(a, 3)-
AFF of X.

Proof Sincep is FF of X, we can see thatis o-FF and3-
AFF of X by Propositior2.1Q Hence by above Theorem
uis (a,B)-AFF of X.

Remark 3.12The converse of above theorem need not be

true i.e., a fuzzy sefi of X can be(a, 3)-AFF without
being FF of X.

Example 3.13Consider a Cl-algebra %= {1,a,b} with
the following cayley table:

Table 3: Example of(a, 8

*

-AFF of Cl-algebra X.

PR o

1 b
1 1 b
a 1 1
b 1 1

Define a fuzzy set u by
u() = o05u(a = 06,ub) = 04 take
a = 05 = 06. Now we have [gg(X) =
max{(U*)*(x),Hp(x)} = maxl — (u7)(x),Hg(x)}
=maxX1—min(u(x), a), maxu(x),1— )}, Therefore

H(0:5,06)(1) = max{1 -
min(p(1),0.5),max (1 ) 0.4)} = max0.5,0.5} = 0.5
H05,06)(a) = max1 -
mln( (a),0.5), maxu( ) 0.4)} =max0.5,0.6} = 0.6
Ho5.06)(D) max{1 —
mln( (b),0.5),max (b ) 0.4)} =max0.6,0.4} = 0.6

one can be easily verify that is (0.5,0.6)-AFF of X but
U is not a FF of X.

Proposition 3.14Let u be a fuzzy subset of ¥, < p and
B < 1-—q where p= inf{u(x) : ¥x € X} and
g=sup{u(x):Vvxe X.} Thenu is an(a, B)-AFF of X.
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Proof Here o < p and
B<1 goa+B<p+1-gq<g+1-—qg=1 Also,
=inf{u(x):vwxeX}>a=ux)>a vxeX

u
min{u(x),a} =
=1

Thereforeu"( ) = a

Similarly, we can showug (x) - B,

Now

a,p)(X) = max{ (u*)*(x), ug(x)} = max{1—a,1— B}

Hence both piyp)(1) < Higp)(X) and U p)(y) <
maX . p)(X * ¥),Hap (¥} Vxy € X,a € [01]
satisfied.

Hencep is (a, 3)-AFF of X.

Proposition 3.15Let u be an(a
following hold

,B)-AFF of X, then the

(i) It x <y, thenpq g)(Y) < Hia,p)(X)
(ii) If P y' >z then
Hia,p)(y) < MaxX fq p)(X), Hiap)(2)}-

Proof
(i) Letx <y. Then(xxy) =
Ha,p)¥)  =maxig gy (x<¥). Hg g) ()}
:maﬁu(a.p)(l)-,u(am(xn
:ma><{u(a75)(x)} [Sinceu(a75)(1)<u(a_’B)(x)A vxeX.]

(i) Sincex*yz z, we havezx (xxy) = 1, Now

) (@
(
)(z) [Slnceu(aﬁ)(l) < “(aﬁ)(X)’ vxeX.]
(x*y Ha, g)(x }

B)@:

Theorem 3.16If 1 is (a, B)-AFF of X, then the setX=
{X€ X[ ap) (X) = Ha,p)(1)} is afilter.

Proof Clearly 1€ X,. Letxxy,x € X;. Then

= Hia.,p)(X*Y) = Hia,p)(X) = H(a,p)(1)
Now
Hiap)(y) < max Hq p)(Xx ) ) (X)}

= max{ lq p)(1), 1 ( )}
= U(a,ﬁ)(l)

Therefore= g p)(Y) < Hia,p)(1)

Also, g p)(1) < Hiap)(Y)
Hence lq p)(Y) = Hap)(1) =y E Xy

ThereforeX, is a filter.

Definition 3.17Let u be a(a, 8)-anti fuzzy set of X (with
respect to fuzzy set ), thenpu is called(a, 3)-fuzzy filter
((a,B)-FF) of X if the following condition holds:

) Hap) @D = Hap)®

(i) Hig,p)y) = min{pg g)(x<¥), Hg gy} VxyeX aelo1.

Theorem 3.18A fuzzy setu is (o, 3)-AFF of X, iff its
complementu;, B is a fuzzy filter of X.

Proof Sinceu is (a, B)-AFF of X, we have

OHa,p)D) < Hgp) X

() b p)¥) = maX{p g gy(xxY). g g) (X0} VxyE X.ae(0,1]
Now (i) implies
Hiap)(1) < Hia >( ),
Hence, I-piqp)(1) > 1— Hia,p)(X)-
Therefore,u(a B)( )2 u( p)(X)

Now (ii) implies
Hia,p) V) <maxiiq gy (x+y). Hig g) (¥}
Hence, ¢1fu(aAﬁ)(y)21—max{u(a_ﬁ)(x*y),u(aﬁ)(x)) and so,
1=t p) ) = min{l—pg gy (X*¥),1-H(g g) (¥}

Therefore, “(Ca,ﬁ)(y) > min{u(caﬂ)(x*y).u(caﬂ)(x)},

Remark 3.19Note thatufa B)(X) = min{ g (X), ME (X)}.
Theorem 3.20If u andv are two(a, )-AFFs of X, then
pUv,unv are also(a, 3)-AFF of X.

Proof Let x,y € X. Now we have

i) (V) (gD =max{ig g)(1).V(q,p) (L)}
<madH(q,p) (- V(a,p) 0}
= (V) ) ()
Hence, (uuv)(a75)(1) <(HUV)(Q7B)(X)
(i) (HUV)(qp) ) =maxHg g)¥).V(a,p) 0}
<maxmax{p g g) (X*Y): H(q gy (X} maxvig g)(xxy), (}}
=maxmax{ i g g) (X*Y). V(g g) <V} maX{pg g) (X), V(g p) W}
=max{(HuV) g g) (X¥): (HUV) (g g) )}

Hence, (HUV)(Q7B)()’) <max (1 UV)(D,J})(X*Y)- (NUV)(G7B)(X))<

Thereforeu U v is (a, B)-AFF of X.
Again letx,y € X. Now we have

) (V) p) D) =minfrg gy (L).v(q p) (D}
<min{u(a75)(x).v(a75)(x)}

=HNV)(g,p) X

Hence, (#ﬁ‘/)(a_p)(l) g(umv)(a.ﬁ)(x)
(i) (V) (a3 V)

=min{iq gyY):V(q,5) )}

<m'"(ma><(#(a B) ) Hiq, gy 1 max{v g gy (x+y). V(g g) ()}
=min{max{t(g, ) (X*¥),V(qg) **V)} X k(g g) (X): V(q,g) (X}
=min{(1OV) (g g) (XY (HNV) (q g) (M)}

Hence, (HNV)(q p)(y) <max(Hnv)q g)(xy). (Hﬁ‘/)(a_p)(x)}-

Thereforeunv is (a,B)-AFF of X.

Theorem 3.21A fuzzy subset of X is a(a,)-AFF iff
for every te (0 1],;1}0‘&) is a filter of X, wheru}am # Q.

Proof Let x,y € X,a € [0,1] and u be a(a,)-AFF.

Therefore we have pHqp)(1) < Hap)(X) and
Hia,p)(y) < maX{piqp)(X * Y),Hap)(X)}. Also let
X € u‘aﬁ) hence  pp(x) < t. Now

i p)(L )<u(a p)(X) <t which impliespq g)(1) <t and
so le “(a,g Again let x x y,x € “Ea,ﬁ) Hence
Hap(x xy) < t and pgp(x) < t.  Now
@p(y) = maxiap)(X * Y),Hap(X)} implies
(a,p)(¥) <t. Which impliesy e “Ea‘m- Thereforeugaﬁ)

T T
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is a filter of X.

Conversely,

Assumeu}aﬁ) is a filter of X, to proveu is (o, 3)-AFF,

if u is not a (a,B)-AFF, then at least one of
Hia,py(1) > Ha,p)(X) and
Ha,p)(Y) > max{ g g)(X*Y), H(a,p)(X)} must hold for at
least somex,y € X. Supposelq gy(1) > Hq,p)(X) holds

for X = X Then choose
t = {lap) (1) + Hap)(X)}/2€(0,1].
Henceq p)(1) >t > fa,p)(X) (6)

Now (6)= H(q.p)(X) < t which impliesx’ € p, 5. Since
u}a‘p) is a filter of X, we have 1c “Eaﬁ)' Hence
Hap) (1) < t which contradicts ). Again if

Hiap)(Y) > max{ liq p)(X*Y), hia py(X)} for somex.,y,
then choose

t = {Hap)(Y) + max{ (X *Y) Hap)(X)}}/2 €
(0,1]. Hence

Ha,p)(yY) >t >max g p) (X *Y), Hap(X)}  (7)

Now (7)= Hia,p)(X *Y), M@ p)(X) <t which implies
X xy X € u}am. Sinceu}am is a filter of X, we have
y € “Emﬁ)' Then iy g)(y) <t which contradicts 7).

Thereforeu is a(a, B)-AFF of X.

4 Homomorphism of (a, 3)-anti Fuzzy
Filters

Theorem 4.5Let f: X — Y be an onto homomorphism.
If v be an(a, B)-AFF of Y, then the pre image ofunder
fis also a AFF of X.

Proof Let u be the pre image of under f. Then
H(x) = v(f(x)), for all x € X. Sincev is an(a, 3)-AFF
of Y. We havev(aYB)(f(l)) < V(a,B)(f(X)) = “(GVB)(X)
Also V(a,[})(f(l)) = V(a,[})(f(l)) = [J(a’ﬁ)(l) and so
Hiap)(1) < Hia,p)(X) forall x e X. Also

Hap® = fﬁl(V(a_'B))(Y)
:vm,g)(f(y))
<max(v(g ) ((F0)* 1), V(g g) (100}
=max{vq g)(F(x*¥). V(g gy (F)}
=max (v ) xxy). T v )00}
=max{ (1)) (g, g) 4. (F 7L (V) . p) (9}
=max{Hq gy (X*¥):Hq,g) (X}

Therefore “(a.,B)(V) < max{u(aﬁ)(x*y).u(aiﬁ)(x)}.

Since f(y) € Y is arbitrary and f is ontoy € X is also,
therefore

Hia,p)(Y) < max{ liqg)(X*Y), Ha,p)(X)} is true for all
X,y € X.
Henceu = f~1(v) is (a, B)-AFF of X.

Definition 4.6 A fuzzy seyu of X has inf property if for
any subset T of X, there exisgs2 T such that

lto) = inf u(t

Theorem 4.7Let f: X — Y be an onto homomorphism.
If u be an(a, B)-AFF of X with inf property, then (fu) is
an(a,pB)-AFF of Y.

Proof Let u be an(a, 3)-AFF of X with inf property and

In this section, we investigate the image and the pre-imagé{6 Y. Since fis onto, there existse X such thay = f(x),

of (a, B)-AFF of aCl-algebra under homomorphism.
Definition 4.1 Let f be a mapping defined on a set Xulf
is a fuzzy set in X, then the fuzzy sén f(X) defined by

inf

X
xef*l(y)“( )

v(y) =
for all y € f(X) is called the doubt image qf under f. If
v is a fuzzy set in (X) then the fuzzy st = vof in X (
i.e., the fuzzy set defined pyx) = v(f(x)), for all x € X
) is called pre image o¥ under f.

Lemma 4.413] Let f : X — Y be a mapping angd, v

now

inf
tef-1(1)
1)

(f(1)(a,p)(f(1) =

= H(a,p
< Ha B

X)
= inf t
tef-1(x) Hiap)®)

= f(Ua,p))(f(X)
Thereforéf (1)) qp)(f(1)) < f(H@a,p))(F(X))

Again letX.,y €Y, letxg € f1(X),yo € f~1(y) be such
that

Hia,p)(t)

) (
) (

be two fuzzy subsets of X and Y repectively, then W) 00, T a0 Hap)00)=, [T, ()
(|) fﬁl(\}(a’ﬁ>) = (fﬁl(v))(a‘ﬁ> (“(G’B))(XOWO):tef*iln(fx’*)/)(“(nﬁ))(t)
(i) F(Ha,py) = (F(H))(a.p) Now
(E)ep®) = it (Hap)O

Definition 4.3 A mapping f: X — Y is said to be (Z (;(XO)
homomorphism if =f(X)*f X,y e X. — @)

P (fX* y) ( ) * (Y), Y€ < maxX{ (K(a,p)) (X0 *Yo), (Ha.p)y) () }
Theorem 4.41f f : X — Y be a homomorphism, then :max{tef,i{‘(f%%(%m><t)’tefi[‘IW(wam)(t)}

1/
f1)=1 = maX (F(Hiap) ) (X #Y):Hiagp) 0}
Proof We havef (1) = f(xxx) = f(x) * f(x) = 1. Thereforef (u) is an(a, B)-AFF of Y.
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5 Doubt Cartesian Product of (a, 3)-anti
Fuzzy Filters

Definition 5.1 Let 4 and v be two(a, )-anti fuzzy sets
in a set X. Then their doubt cartesian prodyck v : X x
X — [0,1] is defined by x v)(x,y) = max 1 (x),v(x)},
for all x,y € X.

Theorem 5.2If u andv are two(a, 3)-anti fuzzy filters of
X, thenu x v is also an(a, B)-anti fuzzy filters of X X.

Proof Let x,y € X. Now we have

) (ux V)M =madyg g)(1),v(q gL}
= max{Hiq g)(¥):V(q,p) (X}
= (K x V)(D,J})(X)»
Hence (1xv)qp)(1) < (UxVv)(gp)®-
(i) (HxV)(@p¥) =madpqg g)¥).Vqp) ¥}
< maxmax{y g, g) (X*Y): H(q gy (¥} maxvig g)(x+y), V(D, g) )}
=maxmax{Hq g)(X*Y):V(q g) X+ ¥} maX g gy (X).V(q g) (X1}
=max{ (K x V)(DLB)(X*Y)«(H x V) a. B)(x }
)

Hence (uxv)(atﬁ)(y) <max{(uxv)(u>’3>(x*yy(uxv uB)(x)
Therefore(pu x v) is a(a, B)-AFF of X x X.

Theorem 5.3If u and v be two(a, 3)-anti fuzzy subsets
of X such thap x v is a(a, B)-anti fuzzy filters of %« X,
then
(i) either iq )(X) = Hap)(1) OF V(g p)(X) = Viap)(1),
forall x € X.

B (1) for all x € X, then either

(i) i piq m(x) Hia

Ha.p)(X ) (@.8)(1) OF V(g 5)(X) > V(a ) (D).
(i) if Vg p) ( ) > V(a,p)(1) for all x € X, then either
Hiap)(X) = Hia p )(1) Via,)(X) = Hia p)(1).

Proof (i) Suppose thatpqp)(X) < Hp) (1) and
Via,p)(X) < V(q,p)(1) for somex,y € X. Then

(X V)(ap) (1) =maxtqp)(l),Viap (1)}
> max{ Hq.p)(X); Via,p)(X)}
= (U X V)(a,8)(X)-

Which contradicts the fact thatx v is a(a, 3)-anti fuzzy
filter of X x X.

(i) Assume that there existsy € X such thai g g)(X) <
V(aﬁ)(l) andeﬁ)(x) < V(a,ﬁ)(l)' Then

(HxV)(qp) () =max{Hq gy (1).V(q p) (L)} = V(g p)(L)-And

(HxV)(q )X =maxpg g)(

X)-,V(a.[;)(x)}
< max{v(u»m(l),v(ﬂ_’m(l)}
=V(a,p) V) = (WxV)(g p)dD)-

Therefore (u x v)(uﬁ)(x) < (pux ")(a,B) (1).

Which contradicts the fact thatx v is a(a, 3)-anti fuzzy
filter of X x X. Hence (ii) holds.
(iii) Similar to proof of (ii).

Theorem 5.41f y andv be two(a, 3)-anti fuzzy subsets
of X such thayu x v is a (a, B)-anti fuzzy filter of Xx X,
then eitheru or v is an(a, 3)-anti fuzzy filter of X.

Proof Straightforward.

6 Application

We can apply(a, B)-anti fuzzy filters ofCl-algebras in
artificial intelligence, computer science, medicine, coht
engineering, decision theory, expert systems, operations
research, pattern recognition, and robotics and many more
fields.

7 Conclusions and future work

In this paper, we have introduced the concept of
(a,B)-anti fuzzy filters ofCl-algebras and investigated
some of their useful properties. In my opinion, these
definitions and results can be extended to other algebraic
systems like BCK/BCI/BF/BH/BCH-algebras. I4,B, 8]
Huang et al. defined fuzzy ideal of BCK-algebras in some
different way, now this ideal some author called as doubt
fuzzy ideal and some other called as anti fuzzy ideal i.e.,
doubt fuzzy and anti fuzzy are same meaning. But the
(a,B)-anti fuzzy ideal is little different from anti fuzzy
ideal. In the future, the following studies may be carried
out:

(1) (a,p)-anti fuzzy BCl-positive implicative ideals of
BCl-algebra

(2) (a, B)-anti fuzzy maximal ideals of BCK-algebras.

(3) (a, B)-intuitionistic anti fuzzy ideals of BCK-algebra.
(4) An application of (a,B)-anti fuzzy filters of
Cl-algebras in medical diagnosis.
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