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1. Introduction

The notion of BCK-algebras was proposed by lami and Iseki [6,7,9]in 1966. In the same year,
Iseki [8] introduced the notion of a BCl-algebra which is a generalization of BCK-algebra. Since
then numerous mathematical papers have been written investigating the algebraic properties of
the BCK / BCl-algebras and their relationship with other structures including lattices and
Boolean algebras. There is a great deal of literature which has been produced on the theory of
BCK/BCl-algebras, in particular, emphasis seems to have been put on the ideal theory of
BCK/BCl-algebras [15,16,17,19, 21]. For the general development of BCK/BClI-algebras the
ideal theory plays an important role. The concept of fuzzy sets was first introduced by Zadeh
[28]. From that time, the theory of fuzzy sets which has been developed in many directions and
found applications in a wide variety of fields [5,11 ,13,14,18,24,25,26 ]. In 1991, Xi [27] applied
the concept of fuzzy sets to BCI, BCK, MV-algebras. The ideal theory and its fuzzification play
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an important role .In [20] J.Meng and Y.B.Jun studied medial BCl-algebras. In [23] S.M.Mostafa,
Y.B.Jun and A.El-menshawy introduce the notion of medial ideals in BCl-algebras, they state
the fuzzification of medial ideals and investigate its properties. Biswas in [4] gave the idea of
anti fuzzy subgroups. Jun [12 ] defined a doubt fuzzy sub-algebra, doubt fuzzy ideal, doubt fuzzy
implicative ideal, and doubt fuzzy prime ideal in BCl-algebras and got some results about it. The
idea of “intuitionistic fuzzy set” was first published by Atanassov [1,2 ] as a generalization of the
notion of fuzzy sets. After that many researchers consider the Fuzzifications of ideals and sub-
algebras in BCK/BCl-algebras. Menshawy [21] introduced the notion of intuitionistic fuzzy
medial ideals and investigated some simple but elegant results. Kyoung, Jun and Doh [10]
discussed fuzzy translations, (normalized, maximal) fuzzy extensions and fuzzy multiplications
of fuzzy subalgebras in BCK/BCl-algebras and introduced the relations among fuzzy
translations, (normalized, maximal) fuzzy extensions and fuzzy multiplications .In [3], the
authors have studied doubt intuitionistic fuzzy sub-algebras , doubt intuitionistic fuzzy ideals in
BCK=BCl-algebras and introduced the relations among doubt intuitionistic fuzzy ideals and
doubt intuinistic fuzzy H-ideals .Here in this paper, we modify the ideas of Atanassov [1,2] , Jun
[10,12] to introduce the notion of doubt intuitionistic fuzzy magnified translation medial ideals in
BCl-algebras and obtain some interesting results. Moreover, some algorithms for medial ideals,
fuzzy set and doubt intuitionistic fuzzy medial ideals have been constructed.

2. Preliminaries

We review some definitions and properties that will be useful in our results.

Definition 2.1 [8]. An algebraic system (X,,0) of type (2, 0) is called a BCl-algebra if it
satisfying the following conditions:

(BCI-1) ((x*y)*(x*2))*(z*y) =0,

(BCI-2) (x*(x*y))*y=0,

(BCI-3) x*x=0,

(BCI-4) x*xy=0 and y*x=0 imply x=y.
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Forall x,yandz € X. In a BCl-algebra X, we can define a partial ordering” <” by x <y if and
only if x*y=0.

In what follows, X will denote a BCl-algebra unless otherwise specified.

Definition 2.2 [20]. A BCl-algebra (X,*,0) of type (2, 0) is called a medial BCl-algebra if it

satisfying the following condition: (x*y)=*(z *u) =(x*2z)*(y*u) ,forall x,y,zandue X.

Lemma 2.3[20]. An algebra (X, *, 0) of type (2, 0) is a medial BCl-algebra if and only if it
satisfies the following conditions:

(i) x*(y*z)=z*(y*X)

(i) x*x0=x

(i) x*x=0

Lemma 2.4[20]. In a medial BCl-algebra X, the following holds:
x*(x*y)=y, forallx,ye X .

Lemma 2.5.Let X be a medial BCl-algebra, then 0= (y*x)=x=y, forall x,y e X.

Proof. Clear.

Definition 2.6. A non empty subset S of a medial BCl-algebra X is said to be medial sub-algebra

of X, if xxyeS, forall x,yeS.

Definition 2.7 [8]. A non-empty subset | of a BCl-algebra X is said to be a BCl-ideal of X if it
satisfies:
(I) Oel,

(I2) x*yeland yel implies xe |l forall x,ye X.

Definition 2.8[23]. A non empty subset M of a medial BCl-algebra X is said to be a medial ideal
of X if it satisfies:
(M) 0eM,
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(M2) z#(y*x)eMand y*zeM imply xeM forall x,yandz e X.

Proposition 2.9[23 ]. Any medial ideal of a BCl-algebra must be a BCI- ideal but the converse is

not true.

Proposition 2.10. Any BCI- ideal of a medial BCl-algebra is a medial ideal.
Proof. Let M be a BCI- ideal in a medial BCl-algebra X, such that z*(y*x)eM,y*zeM, for

all x,y,ze X, by lemma 2.3(i), we have x*(y*z)eM, yxzeM . But M is a BCl-ideal,

therefore x e M .Then M is a medial ideal.

Example 2.11. Let X = {0,1,2,3,4,5} be a set with a binary operation * defined by the following
table:

a1l B W N | O

ol & w| N R o ©
Bl OB DN N O O -
gl & R| o R o N
Al & o] o o o w
R o & NN s
ol o & A N B o

Using the algorithms in Appendix B, we can prove that (X,*,0) is a BCl-algebra and
A ={0, 1, 2, 3} is a medial-ideal of X.

3. Doubt fuzzy medial ideal

Definition 3.1.[ 12]. Let X be a BCl-algebra. a fuzzy set x in X is called doubt fuzzy BCl-ideal

of X if it satisfies:

(Fl1) 2(0) < (%),
(FI2) ze(X) <mex{z(x*Yy), 1(y)}, forall x,yandz e X.
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Definition 3.2. Let X be a BCl-algebra. A fuzzy set ¢ in X is called doubt fuzzy medial ideal of

X if it satisfies:
(FM1) £4(0) < 1(x),
(FM2) (X)) <mex{ z(z*(y*X)), u(y *2)}, forall x,yandz e X.

Lemma 3.3. Any doubt fuzzy medial-ideal of a BCl-algebra is doubt fuzzy subalgebra of X.

Proof. In definition 3.2, put z =0 in (FM2) and using lemma 2.4, we have

#(X) < ex{ (0 (y *X), gy +0) } = mex{ za(x * y), £(Y) }

4. Doubt intuitionistic fuzzy medial ideals in BCl-algebras

Definition 4.1 [1]. An Intuitionistic fuzzy set (briefly IFS) A in a nonempty set X is an object
having the form A={(X, u,(X),A,(X))|x < X}, where the function x, : X —[01] and
Ax: X —[0]1] denote the degree of membership and degree of non membership, respectively
and 0< 1, (x)+A,(X) <1, Vvxe X An intuitionistic fuzzy set A={(X, #,(X),A,(X))|x e X}, in
X can be identified to an order pair (z,,4,)in 1% x1*. We shall use the symbol A= (u,,4,) for

IFS A={(X, 114 (x), 25 (X)) [ x € X}

Definition 4.2.[3]. An IFS A=(u,,4,)in a BCl-algebra X is called doubt intuitionistic fuzzy

subalgebra of X if it satisfies the following :
(IFMS1) i, (x*y) < max{u,(X), 14 (Y)},
(IFMS2) A, (x*y) = min{1,(x),A,(y)},forall x,ye X.

Example 4.3. Let X ={0,1,2,3,4,5}as in example 2.11, and A= (u,,4,) be an I F S in X defined
by 1 (1) = 1a(2) = p15(3) = p1a(4) = up(5) =0.5> 0.2 = z2, (0),
and 1, (1) = 1,(2) = 2, (3) = 1,(4) = 1,(5) =0.3< 0.7 = 1, (0).

Then A=(u,,A,)Iis adoubt intuitionistic fuzzy subalgebra of X.
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Lemma 4.4. Every doubt intuitionistic fuzzy subalgebra A= (u,,4,) of X satisfies the
inequalities £, (0) < u,(x),and 4,(0) > A,(x)forall xe X .
Proof. Clear.
Definition 4.5[3]. An IFS A= (u,,4,) in Xis called doubt intuitionistic fuzzy BCl-ideal of X if
it satisfies the following inequalities:

(IF12) 2£,(0) < s (x) and 4,(0) = 2,(X)

(IFl2) pa(X) < max{ue, (x*y), 1, (Y)},

(IF13) A,(x) = min{A,(x*y), A, (y)} forall x,y € X.

Definition 4.6. An IFS A= (u,,4,) in X is called doubt intuitionistic fuzzy medial ideal of X if

it satisfies the following inequalities.
(IFM1) 1,(0) < pa(x) and 2,(0) = 2,(X)

(IFM2) 1, (x) < max{u, (2 (y * X), ua(y *2)},
(IFM3) A,(x) 2 min{A,(z*(y *x),A,(y*2)}, forall x,y,z € X.

Example 4.7. Let X ={0,,2,3} be a set with a binary operation * define by the following table:

« [0|11]2]3
0j0|1/2|3
111/0(3]2
2121301
313|12|1|0
Define

X 0 1 3

HA 0.1 0.4 05 0.8

AB 0.9 0.6 0.2 0.2
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Using the algorithms in Appendix B ,we can prove that, A= (x,,4,) is doubt intuitionistic

fuzzy medial ideal (sub-algebra) of X.

Lemma 4.8. Let A=(u,,A4,)be doubt intuitionistic fuzzy medial ideal of X. If x <y in X,
then 2, (X) < 1, (Y), A4(X) 2 2,(y), forall x,ye X.
Proof. Let x,y € X be such thatx <y, then x*y=0. From (IFM), , lemma2.5), we have
#a(X) < max{, (0% (y * X)), g1, (y *0)} = max{u, (x*y), 114 ()}

= max{z,(0), ua(Y)}= 1a(y) .
Similarly, form (IFMs), we have 4,(x) = min{1,(0*(y *x)),4,(y*0)}, hence,
An(x) 2 min{ A, (x*y), 4, (y)} = min{1,(0), 2, (y)} = 2.(Y) .

Lemma4.9. Let A=(u,,4,) be doubt intuitionistic fuzzy medial ideal of X, if the
inequality x * y < zhold in X, then

Ha(X) < max{u, (Y), #a(2)} A4 (X) 2 Min{A4,(y), 2, (2)}, forall x,y,z e X.

Proof. Letx,y,z € X be such thatx*y < z. Thus, put z=0 in (IFM2), (using lemma2.5 and
lemma 4.8), we get, 1, (x) < max{u,(0*(y *X), 1, (y *0)} = max{u, (x*y), ua(Y)} <

since up(X*y)2ua(2)

mex{ 2, (2), 12, (y)}- Similarly we can prove that, A,(x)=min{1,(2)),4,(y)}.

Theorem 4.10. Every doubt intuitionistic fuzzy medial ideal of X is doubt intuitionistic fuzzy
subalgebra of X.

Proof. Let A= (u,,4,)be doubt intuitionistic fuzzy medial ideal of X. Since x*y <x, for all
X, ye X, then u,(X*y) < g, (X), A,(X*y)=A,(X).Putz=0in (IFM2), (IFM3), we
have 1, (x* y) < 21, (X) < max{u, (0 (y * X)), 2, (y *0)} = max{u, (x* y), 11, (y)}

< max{z, (X), £, (y)}.Now
Ap(xxy) 2 2, (X) 2 min{ 4, (0 (y *X)), 2, (y *0)}=min{ 4, (x * ), 2, (¥)}

> min{ 2, (x), 2 (¥}.

Then A= (u,,A,)is doubt intuitionistic fuzzy subalgebra of X.
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The converse of theorem 4.10 may not be true. For example, the doubt intuitionistic fuzzy

subalgebra A= (u,,4,) In example 4.3 is not doubt intuitionistic fuzzy medial ideal of X

since 1, (1) =0.5> 0.2 = max{u, (4 *(4*1)), u,(4%4)}.

Theorem 4.11. Let A= (u,,4,) be doubt intuitionistic fuzzy medial ideal (subalgebra) of X ,such that
Ha(X) S max{u,(Y), ua(2)}, A4(X) 2 min{A,(y),1,(2)}, and the inequality x*y < zare satisfied for
all x,y,ze X. Then A= (u,,4,) is doubt intuitionistic fuzzy medial ideal(subalgebra) of X.

Proof. Let A= (u,,4,) be doubt intuitionistic fuzzy ideal (subalgebra) of X. Recall that

1a(0) < p,(x) and A,(0) = A,(x), forall x e X . Since, x*(z*(y*X))=(y*X)*(z*X)<y*z, it
follows from the hypothesis that z, (x) < max{u, (2 *(y *Xx)), (Y *2)},

Aa(X) 2 min{A,(z*(y*x)),A,(y *2)}.Hence A= (u,,A,)is doubt intuitionistic fuzzy medial ideal
of X.

Definition 4.12. Let A=(u,,4,) be an intuitionistic fuzzy set of X, we define the following: For
any t €[0] and nonempty fuzzy sets x,4 in X,

the set L(zt) ={x e X | z(x) <t}is called t-level cut of x, and

the set U(A4,s) :={x e X | A(x) > s}is called s-level cut of 4.

Theorem 4.13. An IFS A= (u,,4,) is doubt intuitionistic fuzzy medial ideal of X if and only if for
all s,t €[01], the set L(u,,t) and U(4,,s) are either empty or medial ideals of X.

Proof. Let A=(u,,4,) be doubt intuitionistic fuzzy medial ideal of X and L(z,,t) =@ =U(4,,S).
Since u,(0)<t and 1,(0)>s, let x,y,ze X besuchthat z*(y*x)eL(u,,t) and y*ze L(u,,t),
then u,(z*(y=*x))<tandu,(y=*z)<t, it follows that z,(x) < max{u,(X*(y*2z)), u(y*z)}<t,
we get X € L(u,,t) . Hence L(u,,t)is a medial ideal of X. Now let x,y,z € X be such that
zx(y*x)eU(4,,s) andy*zeU(4,,s),then A,(z*(y=*x))=s and A,(y*z)=s which imply that
Ay(X) 2 min{A,(z*(y*X)),A,(y*2)}=s. Thus x eU(4,,s) and therefore U(4,,s) is a medial ideal
of X.



DOUBT INTUITIONISTIC FUZZY MAGNIFIED TRANSLATION MEDIAL IDEALS 305

Conversely, assume that for each s,t €[01], the sets L(x,,t)andU (4,,s) are either empty or
medial ideal of X. Foranyx e X, let u,(x)=tandA,(x)=s. Then x e L(x,,t) N1 U(4,,s)and
SO L(u,,t) #p#U(A,,8). Since L(u,,t)and U(4,,s) are medial ideals of X, therefore

0e L(u,,t)NU(A,,s). Hence 1, (0) <t = u,(x)and 1,(0)>s=A1,(x) forall xe X . If there

exist x',y’,z" € X be such that 2, (x") > max{u, (2’ *(y'*x")), u,(y'*2")}. Then by taking
1 r ’ ’ 14 ! 14
8 1=§{#A(X)+rmx{ﬂA(Z #(y"*X), (Y *2)}}, we get

Ha(X) >ty >mex{p, (2'#(y' * X)), ua(y'*2')}
and hence X' ¢ L(u,,t,), 2'*(y' *X) e L(u,,ty) and y'*2" e L(ua,t,), 1.6, L(u,,t,) is not a medial
ideal of X, which make a contradiction. Finally assume that there exist a,b,c e X such that

Ar(@) <min{A,(c*(b=*a)),A,(b=*c)}.
Then by taking s, := %{AA(a) +min{1,(c*(b*a),A,(b*c)}}, we get

min{A,(c*(b*a)),A,(b*C)}>s, > 1,(a)
Therefore, (c*(b*a))e U(4,,5,) and b*ce U(4,,s,) , but ag U(4,,s,) , which make a

contradiction. This completes the proof.

5. The image and the pre- image of doubt intuitionistic fuzzy medial ideal under

Homomorphism of BCl-algebras

Definition 5.1. Let (X,*0)and (Y,*',0")be BCl-algebras. A mapping f : X —Y issaid to be a
homomorphism if f(x*y)= f(X)* f(y) forall x,ye X.

Theorem. Let f be a homomorphism of BCI- algebra X into BCI -algebraY , then
(1) If O istheidentity in X , then f(0)=0" is the identity inY .

(it) If S is subalgebra of X , then f(S) is sub-algrbra of Y .

(iii) If 1 is an medial- ideal of X , then f (1)is an medial- ideal in Y .

(iv) If B is a sub-algebra of Y , then f *(B) is a subalgebra - algebra of X .
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Proof. Clear.

Let f: X —Y be a homomorphism of BCl-algebras forany | FS A= (u,,4,) inY, we define

new Il FS A" =(ui,A,) inXby g (X):=pu,(f(X),and A;(x):=A,(f(x))forall xe X.

Theorem 5.2. Let f : X —Y be a homomorphism of BCl-algebras. If A=(u,,4,), is doubt

intuitionistic fuzzy medial ideal of Y, then A" = (u,A}) is doubt intuitionistic fuzzy medial

ideal of X.

Proof. s, (x) = w2, (f (X)) 2 1£,(0) = 14, (1 (0)) = 44, (0) , and

A (X) := A, (F (X)) < 2,(0) = A,(f(0)) = 1;(0), forall x,y e X . Now

Ha (%) = g, (F (3)) < max{ g, (F(2)*(F(y)* F (), ea(F(y) = F(2))}

= max{, (f(2)* F(y*x)), pa (£ (y *2))}= max{u, (F(z(y *x)), a(f(y*2))}

= max{ s, (2*(y *X)), 25 (y *2)}, and

Ap (%) = A, (£ (x)) 2 minfd, (f(2) =((y)* F (%)), 2. (F (y*2))}

=min{4,(f(2)* £ (y*x)), 4. (f (y*2))}=min{A,(f (z*(y*X)), A, (f(y*2))}
=min{A}(z*(y*x)),A5(y*2)}. Hence A" =(u,,A}) is doubt intuitionistic fuzzy medial ideal
in X.

Theorem 5.3. Let f : X —Y be an epimorphism of BCl-algebras . If A" =(u,,A}) is doubt
intuitionistic fuzzy medial ideal of X, then A= (u,,4,) is doubt intuitionistic fuzzy medial ideal
iny.
Proof . For any a €Y , there exists x € X such that f(x)=a.Then

Ha(8) = 22, (F (X)) = 225 (X) 2 2 (0) = 12, (T (0)) = 12, (0),

20(8) = 2,(F (X)) = A4(X) < 24(0) = 2, (F(0)) = 1,(0).
Leta,b,c €Y be such that f (x) =a, f(y) =b, f(z) =c, for some x,y,z € X. It follows
that 2,() = 22, (T (X)) = pn (X) < max{ g, (2% (y #X)), a2 (¥ #2)}

= max{u, (T(z(y*Xx)), u(f(y*2))}=max{u, (f(z)* f(y=*x)), 1, ((y)* £(2))}

= max{u, (f(2) = (f(y)* £(x))), ua(f(y)* £(2))} = max{u,(c*(b*a)), u,(b*c)} and
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Aa(@) = A, (T (X)) = 23 () = min{A; (2 #(y #x)), 2, (y *2)}
= min{A,(f(z+(y=x)), 4 (f(y*2)} = min{2,(f(2)* f(y*x)), 4. (F(y)* f(2))}
=min{4,(f (2) = (F(y)* £ (X)), 21 (f (y) * T (2))} = min{ 1, (c *(b*a)), A, (b*C)}.

This completes the proof.

6. Product of doubt intuitionistic fuzzy medial ideals

Definition 6.1. Let x# and A be two fuzzy sets in the set X. the product Ax z: X x X —[0]] is
defined by (A x t)(x, y) =min{A(x), (y)}, forall x,y e X .

Definition 6.2. Let A= (X,A,,1,) and B = (X, A5, 1) betwo | F S of X, the doubt product
AxB=(Xx X,y x g, A, xAg) is defined by u, x 15 (X, y) = max{u, (X), 15 (y)} and
Apx Ag (X, y) = min{A,(x), 45 (¥)}, where g, x pg : X x X —[0]], forall x,ye X.

Remark 6.3.Let X and Y be BCl-algebras, we define* on X xY by:

For every (X,Y),(u,v) € X xY, (X, ¥)*(u,V) = (x*u,y=*V). Clearly (X xY;* (0,0)) is BCl-algebra.

Proposition 6.4.Let A= (X,A,,u,), B=(X, A5, t5) be doubt intuitionistic fuzzy medial ideals

of X, then Ax B is doubt intuitionistic fuzzy medial ideal of X x X..

Proof.
1 % 115 (0,0) = max{e, (0), 45 (0)} < Max{ye, (X), g (Y)}= t15 % 15 (x, ) , and
A x 45(0,0) = min{1,(0), A5 (0)} = min{A,(x), 45 (Y)} =2, x A5 (X,y), forall x,y € X
let (X, X,), (Y1, Y,).(2,,2,) € X x X, then
max{(sey x 145)((21: Z5) * (Y1, ¥2) * (X0 X)), (et % 1) (Y1 ¥2) * (21, 2,)) }
= max{(un % #5) (21, 2,) * (Y1 * X0 Yo * %)), (ta X ) (Y1 % 24, Y, * 2,) }
= max{ (e, % 1)(2 * (Y1 X)), Zp * (Yo * %)), (a4 X 145 ) (Y1 * 21, ¥, % 2,) }
= max{max{, (2, * (Yy * X)), 45 (2, * (Y, * X)) } max{ae, (Y, * ), 445 (Y, * 2,) 1}
= max{max{, (2, * (Y, * %)), 14 (Y1 * 2)) } max{usg (2, * (Y, * X)), a5 (Y, * Z,)}
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=max{max { (2, * (Yy * X)), ta (Y1 *2,) Y, max{ug (2, * (Y, *X,)) o 45 (Y, *2,)}

> max{re, (X,), #5 (X,) = (24 % 115 ) (X1, X;) -

and

MIn{( A, % 26)((21, 2,) * (Y1, V) * (%1, X)), (Aa X A5 ) (Y1, ¥2) (21, 2,)) 3
=min{(Aa x A6 ) (21, ) * (Yo * X0, Yo * %)), (Aa X A ) (Y1 * 20, ¥, * 2,)}
=min{( A, x A5 ) (2, * (Y1 * %), 2, * (Y2 * X)), (Aa X A ) (Y1 * 21, Y, * 2,) }
=min{min{ 2,(z, * (y, * %)), A5 (2, * (¥, * %))}, mi{ A, (¥, * 2,), A5 (¥, * 2,)}}
=mi{min{ 2,(z, * (y, * %)), Aa (¥, * 2)}, Mi{ A5 (2, * (Y, * X,)), A5 (¥, * 2,)}
= min{min{ 4, (z, * (¥, * %)), 4, (¥, * 2,)}, min{ g (2, * (Y, * X)), A5 (¥, * 2,)}
<min{A,(%,), 25 (%,)}= (Aa x A5 ) (X, X,) .

This completes the proof.

Definition 6.5. Let A= (X,A4,,u,)and B = (X, A;, £5) be doubt intuitionistic fuzzy sub-sets of
a BCl-algebra X. for s,t €[0,1] the set L(z, x 15,t) :={(X, ¥) € X x X | (£ % 25) (X, Y) <t} is
called t-level of (u, x 15)(X,y) and the set U(4, xA5,8) ={(X,y) € X x X |(A, x A5)(X, y) = S} is
called s-level of (1, xA5)(X,Y).

Theorem 6.6. A doubt intuitionistic fuzzy set A= (X,1,,,) and B =(X, A5, 1) are doubt
intuitionistic fuzzy medial ideal of X if and only if the non-empty set t-level cut L(z, x 15,t)
and the non-empty s-level cut U (4, x 4g,s) are medial ideals of X x X for any s,t €[0]].
Proof. Let A= (X,A4,,u,)and B=(X,A;, 1) be doubt intuitionistic fuzzy medial ideals of X,
therefore for any (x,y) € X x X, we have

11, % 11 (0,0) = max{uz, (0), 4t (0)3 < max{zz, (X). g (Y)}= 1, % 415 (x, y) and for t[0], if
(e < g ) (X, X,) < t, therefore (X, X,) € L(u, % p5,1).

Let (X;,X,),(Y;,Y,2):(2,,2,) € X x X be such that ((z,,z,) *((Yy, Y,) * (X, X,))) € L(#s x #45,1),

and (Yy,Y,)*(2;,2,) € L(up % g, t).
Now

(atp % g ) (X, X5 ) <
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max{( e, % 15 )((21,25) * (Y1, Y2 ) * (X1, X ))s (2 % 126 )((Y1, ¥2) *(21, 2,))}
= max{(un x 45 ) (21, Z,) * (Y1 * X00 Yo * X)), (ta X 1 )(Y1 # 21, Y, % 2,) }
=max{(sn x pg) (20 * (Y1 ¥ %,), Z, % (Y, #X5)), (4 x #15) (Y121, Y, % 2,) }
<min{,t}=t,
Therefore (x,,X,) € L((zn x 15)(X, y),1) , hence is L((z, % 25)(X, y),t) a medial ideal of X x X .
Similarly ,we can prove that U ((1, x 45)(X, ¥),s) is a medial ideal of X x X ..

This completes the proof.

7. Doubt intuitionistic fuzzy magnified translation medial ideals in BCI-

algebras

Let A=(u,,A,) be doubt intuitionistic fuzzy subset of a set X, a €[01-sup{u(x),x € X}],

B <(01]. An object having the form A7 =((1,)%,(1,)%) is called doubt intuitionistic fuzzy
magnified translation of A if (1,)%(X) = Bua(X) +a, (4,)5(X) = BA,(X) +, be such

that, o € [0,1—sup{u(x),vx e X} , B €(0,1—2a].In particular if B=1,then

A" =((un)] (1,)7) is called doubt intuitionistic fuzzy translation of A.lIf =0,

then A7 = ((144) 5, (4,)}) is called doubt intuitionistic fuzzy multiplication of A,

Example7.1. Consider the BCl-algebra X ={0,1,2,3} in example 4.7. Define a fuzzy Subsets

Ha A, OF X by
X 0 1 2 3
HA 0.1 0.4 0.5 0.8
A 0.9 0.6 0.2 0.2

Since a €[ 0, 1 - sup{u(x), xe X}1, € (0,1-2a] ,thena e[ 0, 1-0.8]= [0, 0.2],
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If we take o =0.1 , therefore S e(01-2a]=(0,0.2]. Hence we can take =0.1, £=0.2 and

therefore we get the following table :

X 0 1 2 3
HA 0104 | 05| 08
AB 09 | 06 | 0.2 | 0.2

(1£,)°%(x) | 0.12 [ 0.16 | 0.20 | 0.26

(1)°5(x) | 028 [ 022 0.14 | 0.14

it is easy to show that Ay = ((12,)03. (A4)e3) , is a doubt intuitionistic fuzzy magnified translation

of medial ideal on X.

Theorem 7.2.The doubt intuitionistic fuzzy magnified translation A7 =((x,)3,(4,)%) of

A=(u,,A,)is doubt intuitionistic fuzzy medial ideal of X if and only if A= (u,,A,)is doubt
intuitionistic fuzzy medial ideal of X.

Proof. Let A=(u,,A,)be doubt intuitionistic fuzzy medial ideal of X. Then A is a non-empty
intuitionistic fuzzy subset of X, and hence A7 is also non-empty. Now for x e X we have
(:UA)Z 0) = Bu,0)+a < fu,(X) +a= (,UA)Z (x) .

(A)5(0) = BA,(0) + @ = B (X) +a = (A)5(X).

And
(1) 5(X) = Bun(X) +a < f(max{u, (2(y *X), s (Y*2)}) +
= max{fun(z+(y*x)+a, fu,(y*2) +a}
=Me{(£42) 5 (2#(Y # X)), (12a) s (Y *2)}
and

(Aa)5(X) = BA () + = B(MIn{A,(2*(y *X), 4, (y *2)}) + &
MIn{ B2, (2 *(y * X) + a, BA, (Y *Z7) + o}
MiN{(4,) (2 (y *X)),(A) (Y *2)}-
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Hence A7 =((14)% (1,)%) is doubt intuitionistic fuzzy magnified translation medial ideal of X.

Conversely, let A7 =((,)%,(44)7) be doubt intuitionistic fuzzy magnified translation medial
ideal of X. Then
(14)50) < (144)5(X) - . Bun(0) + o < Bun(X) +a, therefore 1, (0) < 12,(x)
Now
(Aa)50) =B (0) +a = B (X)) +a=(2,)5(X) , i.e BA(0) + o = BA,(X) + &,
therefore 1,(0) > 4,(x) .Now forall x,y,ze X, we have
Bra () + = (1) ;5(X) < mex{( £22) (2 %(y # X)), (142) 5 (Y *2)}
=max{/u, (2+(y *X) + &, B, (y *2) + a}
= p(max{u, (z*(y *x), us(y*2)}) +
therefore , 1, (x) < max{u, (2 *(y *Xx), u,(y *2)}and
PAn(X) +a=(4,)5(X) = MIn{(4,) (2 (Y X)), (A42) s (Y *2)}
=min{ B, (2 (y *X) + &, A (Y *2) + a}
=BMIn{A,(z=(y*x), A (y*2)}) +a
i.e. A,(X) =2 min{A,(z*(y*x),A,(y*2)}. Hence A= (u,,A,)is doubt intuitionistic fuzzy medial
ideal of X.

Lemma 7.3. If A7 =((14)%,(44)}) is doubt intuitionistic fuzzy magnified translation medial

ideal and x <y in X, then (z,)%(X) = (£4,)5(Y), (Aa)5(X) <(A2)5(Y) . That is ()} is order

reserving and (1,)%is order preserving.

)%

Proof. Let X,y e X be such thatx <y, by lemma 4.7, we have x,(x) < u,(y), and
(1) 5(X) = Bun(X) + o < B (y) + a = (1) 5(Y)

Similarly,

(Aa)5(X) = BA(X) + = fAA(Y) + a=(4,)5(X) -
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Lemma 7.4.1f A7 =((14)7%,(4a)7) is doubt intuitionistic fuzzy magnified translation medial
ideal and the inequality x*y <z hold in X, then
()50 < M 2425V, (1225 (D}, ()59 = MIn{(2,)5(v), (A (D)}
Proof. Let x,y,z € X be such thatx =y < z. Thus, by lemma 4.9, we have
(122)5(X) = Bra(X) + a < f(max{u, (Y), ux(2)}) + @
=max{fu,(y) +a, pu,(2) + a}
= me{( 1) 5(¥): (1) 5 (D)}
Similarly, we can prove that, (1,)7(X) =min{(4,)5(¥),(4.)5(2)}-

Definition 7.5. Let f : X —Y be a homomorphism of BCl-algebras , for any doubt intuitionistic
fuzzy magnified translation A7 =((£4,)%,(4a)) of A in'Y. We define doubt intuitionistic fuzzy
magnified translation (A7)" =((14)5,(A)5) in X by (14)5(X) = (1,)5(f (x)) and

(D)%) = (A)5(F (%)), for all xeX,

Theorem 7.6. Let f : X —Y be a homomorphism of BCl-algebras. If A7 =((£4,)7.(4,)}) is doubt
intuitionistic fuzzy magnified translation medial ideal, then (A7)" = ((x4)5,(44)5) is doubt

intuitionistic fuzzy magnified translation medial ideal of X.

Proof. For all x, y, zeX , we have

(14)500 = (1) 5(F (X)) 2 (£22)75(0) = (1) 5( (0)) = (1) 3(0),

and
(2)5(0) = (A)5(F (%)) <(£)5(0) = (2)5(T (0)) = (2.)5(0).
Now
(22D 5.0 () = (1) 5(F(X)
<mex{(24,)5 (£ (2)*(F(y)* £ (X)), (1) 5 (F () * T (2))}
=me{( 1) (F(2)=(F(y*x))), (44.)5 (T (y*2))}
=me{(142) 5 (F(2#(y X)) (1) (F (Y= 2))}
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= mex{( 44 )52 *(y # X)), (12 )5(y *2)}

and
(A2)5(0) = ()5 (F () Zmin{(L)5 (T (@) *(F (y)* £ (), ()5(F (V) * F ()}
=min{(4,);(f(2)*(f (y*x))),(4)5(f(y*2))}
=min{(4,);(f (z*(y*x))),(4);(f (y*2))}
=min{(2,)5(z2*(y*x)),(42);5(y *2)}.

Then (AZ)" =((14,)5,(A4)3) is doubt intuitionistic fuzzy magnified translation medial ideal of X.

Theorem 7.7. Let f: X —Y be an epimorphism of BCl-algebras and A7 =((1,)7%,(1,)%) a doubt
intuitionistic fuzzy magnified translation in Y. If (AZ)" =((1,)%.(44)3) is doubt intuitionistic fuzzy
medial ideal of X, then A7 =((¢4,)%,(4,)%) is doubt intuitionistic fuzzy medial ideal in Y.
Proof. For any a < , there exists x X such that f(x) =a.Then
(12)5(@) = ()5 (FON = (a)5(X¥) = (14)5(0) = (1) (F(0) = (14,)5(0) , and
(A)5(@) = (A)5(F ()= (A)5(0) <(4)5(0)=(4:)5(T(0)=(4,)5(0) . Now,
leta,b,ceY, and f(xX)=a, f(y)=b, f(z) =c, for some x,y,z € X. It follows that
(14)5@) = ()5(F ) = (14)5(X)
<mex{( 44, )75 (2% (y * X)), (442 )5 (Y *2)}
=Me{(£42) 5 (T (Z%(y *x))), (1) s (T (Y *2))}
=mex{(142) 5 (F(2) =(F(y=x))), (44)5 (T (y*2))}
=me{(142)5 (T (2)=(F(y)* £00)), ()5 (F(¥) = £(2))}
=mex{( 1) (c*(b*a)), (14,) 5 (0*C)},and
(A)5(@) = ()5 (F ()= (L)5(X)
>min{(4,)5(2*(y *x), ()5 (y *2)}
=min{(4,);(f(z*(y*x)). (4 (f(y*2)}
=min{(4,)5(f(2)*(f (y*x))),(4)5(f(y*2))}
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=min{(A)(f(2)=(f(y)* T (X)), (A (T (¥) = F(2))}
=min{(4,);(c*(b*a)),(1,),(b*C)}

This completes the proof.
Conclusion

we have studied doubt intuitionistic fuzzy magnified translation medial ideal in BCl-algebras X.
Also we discussed few results of doubt intuitionistic fuzzy magnified translation medial ideal
under homomorphism of BCl-algebras , the image and the pre- image of doubt intuitionistic
fuzzy magnified translation medial ideal in BCl-algebras are defined. How the image and the
pre-image of doubt intuitionistic fuzzy magnified translation medial ideal in BCl-algebras
become doubt intuitionistic fuzzy magnified translation medial ideal in BCl-algebras are studied.
Moreover, the product of doubt intuitionistic fuzzy magnified translation medial ideal in BCI-
algebras is established. Furthermore, we construct some algorithms applied to medial -ideals in
BCl-algebras.

The main purpose of our future work is to investigate the foldedness of doubt intuitionistic fuzzy
magnified translation medial ideal in BCl-algebras and bipolar intuitionistic fuzzy magnified

translation medial ideal in BCl-algebras.
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Appendix B. Algorithms
Algorithm for BC I-algebras
Input ( X :set, *:binary operation)
Output (“ X is a BCI -algebra or not™)
Begin

If X =¢ thengoto (1.);

EndIf

If 0¢ X thengoto(1.);

EndIf

Stop: =false;

i=1;

While 1 < |X| and not (Stop) do

If X; *X; # 0 then

Stop: = true;

EndlIf

j=1

While j S|X| and not (Stop) do
If (X *(x *y;))*y; =0, then
Stop: = true;

EndIf

EndIf

k=1

While K S|X| and not (Stop) do

I (0% *Y;)*(% *2,)) *(z, *Y;) #0, then
Stop: = true;
EndIf
EndIf While
EndIf While
EndIf While
If Stop then
(1.) Output (“ X is not a BCl-algebra™)
Else

Output (“ X is a BCI -algebra™)
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EndIf

Algorithm for fuzzy subsets

Input ( X :BCl-algebra, z: X —[01]);
Output (“ A is a fuzzy subset of X or not”)
Begin

Stop: =false;

i=1;

While | < |X| and not (Stop) do

If (2e(%;) <0)or((x)>1) then
Stop: = true;
EndIf
EndIf While
If Stop then
Output (““ i is a fuzzy subset of X )
Else
Output (“ & is not a fuzzy subset of X )
EndIf
End

Algorithm for medial -ideals
Input ( X :BCl-algebra, | :subsetof X);
Output (“ | is an medial -ideals of X or not”);
Begin

If | =¢ thengo to (1.);

EndIf

If O ¢ | thengoto (1.);

EndIf

Stop: =false;

i=1;

While | < |X| and not (Stop) do

j=1

While j S|X| and not (Stop) do

k=1
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While k S|X| and not (Stop) do
If z,*(y;*x)eland y;*z el then

If X, | then
Stop: = true;
EndIf
EndIf
EndIf While
EndIf While
EndIf While
If Stop then
Output (“ | is is an medial -ideals of X )
Else
(1.) Output (“ | is not is an medial -ideals of X *)
EndIf
End .

317

Algorithm for doubt intuitionistic fuzzy medial ideal of X
Input ( X :BCl-algebra, *:binary operation, ¢, A fuzzy subsets of X );
Output (“ A= (x4, A) is a doubt intuitionistic fuzzy medial ideal of X or not”)
Begin

Stop: =false;

i=1;

While 1 < |X| and not (Stop) do

If 2(0) > 1(x,),A(0) < A(X;) then

Stop: = true;

EndIf

j=1

While j S|X| and not (Stop) do

k=1

While Kk S|X| and not (Stop) do

If 12, (%) > mex{ e, (z *(Y; * %), 44 (Y ¥2) 3

A (%5) <min{d,(z, *(Y; *%), Aa(Y; *Z,)}, then

Stop: = true;
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EndIf
EndIf While
EndIf While
EndIf While
If Stop then

Output (“ A= (1, A) is not a doubt intuitionistic fuzzy medial ideal of X »)
Else
Output (“ A= (1, A) is a doubt intuitionistic fuzzy medial ideal of X *)

Endlf
End.
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