International Journal of Computational Science and Mathematics.
ISSN 0974-3189 Volume 4, Number 3 (2012), pp. 271-285

© International Research Publication House
http://www.irphouse.com

Intuitionistic Fuzzy ldeals in Hyper BCI-Algebras

N. Palaniappan, “P. S. Veerappan and “*R. Devi

Professor of Mathematics, Alagappa University,
Karaikudi - 630 003, Tamilnadu, India.
e.mail: palaniappan.nallappan@yahoo.com
" Department of Mathematics, K. S. R. College of Technology,
Tiruchengode - 637 215, Tamilnadu, India.
e.mail: peeyesvee@yahoo.co.in

" Department of Mathematics, K.S.R. College of Engineering,
Tiruchengode - 637 215, Tamilnadu, India.
e.mail: devibalaji_mohi@yahoo.com

Abstract

In this paper we introduce distributive hyper BCI-ideals and the concept of
intuitionistic fuzzy set is applied to investigate the relations between
intuitionistic fuzzy distributive hyper BCl-ideals and the distributive hyper
BCl-ideals of a hyper BCl-algebra.
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Introduction

The hyper structure theory was introduced by F. Marty [13] in 1934. Y.B. Jun et al.
applied this concept to BCK-algebras [7] and Xiao Xin Long introduced a hyper BCI-
algebra [12], as generalization of a BCl-algebra. Different types of hyper BCl-ideals
are also defined in [12]. The proper hyper BCl-algebras which coincide with hyper
BCK-algebras and p-semisimple BCl-algebras of order 3 are investigated in [5]. In [8-
10] the fuzzification of hyper BCK-ideals is discussed and the related results are
developed. The notion of Bi-polar-valued fuzzy hyper subalgebra (briefly BFHS) of a
hyper BCl-algebra based on Bi-polar-valued fuzzy set and related properties are
established in [6]. Further, Bi-polar-valued fuzzy characteristic hyper subalgebra is
also stated.
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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 considered the
intuitionistic fuzzification of ideals and subalgebras in BCK/BCl-algebras. In this
paper we introduce distributive hyper BCl-ideals and the concept of intuitionistic
fuzzy set is applied to investigate the relations between intuitionistic fuzzy
distributive hyper BCI-ideals of a hyper BCl-algebra.

Preliminaries

By a BCl-algebra we mean an algebra (X, *, 0) type (2,0) satisfying the axioms:
(i) ((x*y)*(x*2))*(z*y)=0,

(i) (x*(x*y))*y=0,

(i) x*x =0,

(iv) xx*y=0and y*x=0implyx =y, forall x,y,z € X.

If a BCl-algebra X satisfies the following identity:
(v) 0xx=0,forallxe X,

then X is called a BCK-algebra. Any BCI/BCK-algebra X satisfies the following
axioms:

(vi) x*0=x,

(viil) x<y imply x*z<y=zand z*y<zx*X,

(viii) (xxy)*z=(x*2)*y,

(ix) (xxz)*(y=*z)<x=y, forall x,y,ze X.

In a BCl-algebra, we can define a partial ordering "<" byx<yif and only if
x*Yy=0. A subset S of a BCK/BCl-algebra X is called a subalgebra of X if x*y e S
for all x,y € S. An ideal of a BCK/BCl-algebra X is a subset I of X containing O
such that if x*yel and yel then xel. Note that every ideal | of a BCK/BCI-

algebra X has the following property:
x<yandyelimplyxel.

In what follows, X will denote a BCl-algebra unless otherwise specified.
An intuitionistic fuzzy set A in a non-empty set X is an object having the form

A={(X, 11, (),0,())\ x € X}

where the functions u,:X —[01] and wv,:X —[01] denote the degree of
membership  (namely u,(x)) and the degree of non membership (namely v, (x))
of each element x € X to the set A respectively, and 0< u,(x)+v,(x) <1 for all

XxeX.
Such defined objects are studied by many authors (see for Example two journals:
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1. Fuzzy Sets and 2. Notes on Intuitionistic Fuzzy Sets) and have many interesting
applications not only in mathematics (See Chapter 5 in the book [2]).

Let X be a non empty set endowed with a hyper operation™", that is "°",is a
function from X x X to P*(X) = P(X)—{¢}. For two subsets A and B of X, denote by
Ao Bthe set

Uacabes @° b

Definition 2.1 [14]: By a fuzzy set 2 in X, we mean a function x: X —[01].

Definition 2.2 [12]: By a hyper BCl-algebra, it is meant a nonempty set X endowed
with a hyper operation"-"and a constant 0 satisfying the following axioms:

(1) (Xez)o(yeoz)<<Xoy,

(1) (Xey)ez=(xoZ)oy,

(1) x<<x,

(IV) x<<yandy<<ximplyx=y,
(V) 00(0ox)<<x,x=0,

for all x,y,z € X, where x << yis defined by 0 e xo y and for every A, Bc X,A<<Bis
defined by for alla € A, there existsb € B such thata << b. In such case"<<"is called
the hyper order in X.

Definition 2.3 [12]: Let A be a non-empty subset of a hyper BCl-algebra X. Then A
is said to be a hyper BCl-ideal of X if

(1) 0e A

(2) xoy<<Aandye Aimplyxe Aforallx,ye X.

Definition 2.4: For an intuitionistic fuzzy set Ain X andt,s [0,1], the set
As = e X1, (X) 2 t,0,(X) < s} s called a level subset of A.

Definition 2.5 [12]: Let(H ) be a hyper BCl-algebra. Then(H,0,0)is a BCl-algebra
ifand only if H=S, ={xeH/xox={0}}

Definition 2.6 [12]: Hypergroup is defined as a hyperstructure (X, -) such that the

following axioms hold:
(3 (x-y)-z=x-(y-2)forallx,y,ze X,
(4) x-X=X-x=Xforallxe X.

Where x.y=yo(0ox)forall x,y e X.

Theorem 2.7 [12]: Let(X,o)be a hyper BCl-algebra and satisfy the following
conditions:
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(5) xeao(aox),
(6) xo(0cy)=ye(0ox).

Then (X,-) is a hypergroup.

Definition 2.8: An intuitionistic fuzzy relation on any set X is an intuitionistic fuzzy
set

B = (ug,0g ) Where u; - X x X —>[01]and vy : X x X —[0,1].

Definition 2.9: IfBis an intuitionistic fuzzy relation on a setX and Ais an
intuitionistic fuzzy set in X, then B is an intuitionistic fuzzy relation on A if

1 (%, y) < min{a, (X), 12, ()}
and v, (x, y) = max{v, (x),v, (¥)},¥x, y € X.

Definition 2.10: If Ais an intuitionistic fuzzy set in a set X, the strongest intuitionistic
fuzzy relation on X is an intuitionistic fuzzy relation of X isB, :<(‘uB)”A,(UB)UA>,
given by

(t8),,, (% y) = min{ze, (%), 1, (9}

and
(s),, (X, ¥) =maxiv, (X),0, ()}, VX, Y € X.

Definition 2.11: Let A& Bbe intuitionistic fuzzy sets in a set X. The Cartesian
product of Aand B is defined by

(£t % 1) (%, Y) = min {ua, (%), 115 (Y)}

(L, xVg)(X, Y) = max{v, (x),vg (y)} for all x,y € X.

Definition 2.12 [6]: LetX andY be hyper BCl-algebras. A mapping f : X —> Y is
called a hyper homomorphism, if

(1) 1(0)=0,

(8) f(xey)=T(x)of(y).

3. Distributive Hyper BCI-Ideals

Definition 3.1: A non-empty set Aof a hyper BCl-algebra X is called a distributive
hyper BCl-ideal if it satisfies (1) and

(9) ((xez)oz)o(yoz)<<Aandye A= xe A

Example 3.2: Consider a hyper BCl-algebra X ={0,a,b,c}with the following Cayley
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table.

0 a b c
{0,a} | {0,a} | {0,a} | {0,a}
{a} [{0.a}| {0a} | {0a}
{b} | {b} | {0,a,b} | {0,a,b}
{c} | {c} | {c} [{Oac}

O[T |O|o

{0,a},{0,a,b}are the only hyper BCl-ideals in X which are also distributive hyper
BCl-ideals of X.

Example 3.3: Consider a hyper BCl-algebra X = {O,a,b,c}with the following Cayley
table.

0 a b c
{0} | {0} |{b}|{b}
{a} | {0.a} | {b} | {b}
{b} | {b} |{0} | {0}
{c} | {bc} | {a} | {0.a}

O |T| [Ofo

It can be easily checked thatA={0,a} is a hyper BCl-ideal butAis not a
distributive hyper BCI-ideal of X because ((Cob)ob)o(0ob)<< A and 0 A implies
¢ € A which is a contradiction.

4. Intuitionistic Fuzzy Hyper BCI-ldeals
Definition 4.1: An intuitionistic fuzzy setA in a hyper BCl-algebra X is an
intuitionistic fuzzy hyper BCl-ideal if

(10) x << yimplies s, (y) < 1, (x) and v, (y) 2 v, (%),
(12) g1 (X) = minfinf . 11 (U), 1 ()
(12) 04 (X) < MAXISUP 1y VA (U VA (V) VX, Y € X.

Definition 4.2: An intuitionistic fuzzy setAin X is called an intuitionistic fuzzy
distributive hyper BClI-ideal if satisfies (10) and

(13) luA(X) 2 min{infve(((XOZ)OZ)O(on)) H (V)’ ﬂ/_\(y)},
(14) 04 (X) < MAXISUP, _(eayoryrery Va (V02 (V) 7K, Y, 2 € X

Example 4.3: Consider a hyper BCl-algebra X ={0,a,b,c}with the following Cayley
table.
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0 a b c
{0} | {0} | {b} | {b}
{a} | {0} | {b} | {b}
{b} | {b} | {0} | {0}
{c} [ {b} | {a} | {Oa}

O[T |O|o

Define an intuitionistic fuzzy set Ain X by
pa(C) =, (0)=0.2,1,(a) =04, 1, (0)=0.6 and
v,(c)=v,(b)=0.6,0,(a)=0.2& 1£,(0)=0.1. It is routine to verify that Ais an
intuitionistic fuzzy hyper BCl-ideal of X but not an intuitionistic fuzzy distributive
hyper BCl-ideal of X. Because

i (X) = min {infue(((xoz)oz)o(yoz)) JIN() A (Y)}

and uA(x)smax{supue«(xoz)oz)o(yoz)) uA(u),uA(y)} are not satisfied for
x=b,y=a,z=c.

Example 4.4: Consider a hyper BCl-algebra X ={0,a,b,c}with the following Cayley
table.

o 0 a b c
0{0a}|{0a} | {b} | {b}
a | {a} | {0a} | {b} | {b}
b| {b} | {b} |{0a} | {0a}
c| {c} | {b} | {a} | {0a}
Define an intuitionistic fuzzy set Ain X by

Ha(8) = pn(C) = p,(b) =02, p,(0) =0.4and

vy(@)=v,(c)=0,(0)=0.6& u,(0)=0.2.1t is routine to verify thatAis an
intuitionistic fuzzy distributive hyper BCI-ideal as well as an intuitionistic fuzzy
hyper BCl-ideal of X.

Example 4.5: Consider a hyper BCl-algebra X ={0,a,b,c}with the following Cayley
table.

a C
{0.a} | {0,a} | {b} | {b}
{a} [{0.a}| {b} | {b}
b} | {b} |{0a} | {0a}
{c} [{bc}| {a} |{0a}

O |T||O|o
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Define an intuitionistic fuzzy set Ain X by
u,(€)=0.1u,(b)=0.2,u,(a)=0.3,1,(0) =0.5and
v,(c)=0.7,0,(b)=0.5v,(a) =0.4 & 1, (0) = 0.3. It can be easily evaluated that A is

an intuitionistic fuzzy hyper BCl-ideal of X but Ais not an intuitionistic fuzzy
distributive hyper BCI-ideal of X. Since

#4(C) = min {infue((Cob)ob)o(aob) pa(U), 22 (a)}
and v,(c) < max{supue«cob)ob)o(aob) v, (U),v, (a)} are not satisfied.

Proposition 4.6: An intuitionistic fuzzy set Ais an intuitionistic fuzzy hyper BCI-
ideal of a hyper BCl-algebra X iff A<t's> is a hyper BCl-ideal of X whenever

@w #¢andt,s €[01].

Proof. LetAbe an intuitionistic fuzzy hyper BClI-ideal of X and @m # ¢ for
t,s<[0,1].
Since 1, (0) > u,(x) >tandv, (0) <v,(x) <sfor somexe A<t's>therefore0 € A<t's>.

Letx,y € X suchthatxoy << A<t's> andy e A<t's> implies 1, (y) >tandv, (y) <s.
For anyv e xo ythere existsw € A, ;, such thatv << w which implies that

t< (W) < g, (v)

and s>v,(w) >v,(v)then
LA (X) 2 Qinf oy p2a (W), 2 (V)2 {08} >

and v, (X) < 18UP,Ly., VA (V)04 (V)] < {5,8} < s implies that x Ay

So A, is ahyper BCl-ideal.

Conversely, suppose A<t's> is a hyper BCl-ideal of X. For anyxe X setting
U,(x)=tandv,(x) =sthenx e A<t,s>'

Since0 e %s>which implies that x, (0) > t,v,(0) < sso
15 (0) = 11, (X)

and v,(0)<v,(x),Vxe X.
Foranyx,ye X, let

t=1inf o0, 224 (W), 10 ()

and s = {SUp,,_., VA (W), 04 (V)
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Then fory e A, andu € xo y we have
pa(u) 2 4inf g, (W) 2 4inf o g (W), a (V) =t

and 0, (1) < 18UP ey U (W) I8UP e, U (W0 (Y) = S
which implies thatu e A,  soxey << A, .y €A, implies thatx € A, ,,. Therefore

HA(X) 2t =1inf s 1 (W), 2 (Y)

and v, (X) < S = 8P ycrey VA (W), UL ()}
Hence A is an intuitionistic fuzzy hyper BCl-ideal of X.

Proposition 4.7: Let A be an intuitionistic fuzzy hyper BCl-ideal of X then
X oy << z implies that z, (x) > min {z, (2), 1, (Y) }and v, (x) < max{v, (z),0,(Y)}:

Proof: Since Ais an intuitionistic fuzzy hyper BCl-ideal then
pa (0 Zmininf . g, (), 1 ()2 Min {2, (2), g4 (1))

and v, (x) < max{supuexoy U, (u),uA(y)}s max {v, (z),v,(y)} because xoy <<z implies
that
Ha(Z) < pp(Xoy)

and v,(z) 2v,(x0Y).

Theorem 4.8: Every intuitionistic fuzzy distributive hyper BCl-ideal is an
intuitionistic fuzzy hyper BClI-ideal.

Proof: Let A be an intuitionistic fuzzy distributive hyper BCl-ideal of X. Then
HACX) 2 IO oyyety £ (), 2 (YD)
=min {infue((XOO)OO)o(yoo) JINC)TA (Y)}
= min{inf _., 1, (U), ua(y)for all x,y € X,

and
UA (X) < max {supue((on)oz)o(yoz) UA (U), UA (y)}

= Mmax {Supue((xoo)OO)o(yoO) vA(U),0, (Y)}
= Max{SUp,.,., Ua (U),04 () [for all x,y € X.

Hence Ais an intuitionistic fuzzy hyper BCl-ideal of X. The converse of the
Theorem 4.8 may not be true as seen in examples 4.3, 4.5.
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Theorem 4.9: An intuitionistic fuzzy setAof a hyper BCl-algebra X is an
intuitionistic fuzzy distributive hyper BCl-ideal of X iff for allt,s €[0,1], A<t's> IS a

distributive hyper BCI-ideal of X, whenever A<t's> # .

Proof: Suppose Ais an intuitionistic fuzzy distributive hyper BCI-ideal of X and
@w =¢for t,se[0]sinceu,(0)>u,(x)>t and v,(0)<v,(X)<s for some

Xe A<t's> ,we get Oe A<t's>. If ((Xez)oz)o(yoz)<< A<t's> andy e A<t's>then for any
Ue((xoz)oz)o(yoz)there existsve As) with g, (v) >tandv, (v) <ssuch that

u << vwhich implies that t < g, (V) <pu,(u) and s>v,(v)>v,(u). Since A is an
intuitionistic fuzzy distributive hyper BCl-ideal therefore for all x,y,z € X, we have

£ (X) 2 MU oo Ha (W), 24 (Y) 2 MiN{E t =t

and v, (X) < MaXSUP,_xeayzpiyen UaU)s0a (V) [ < Max{s,s}=s  becausey e Ays) With
pa(y)ztandv,(y) <s.

Soxe A<t's>. Hence A<t's> is a distributive hyper BCI-ideal of X. Conversely suppose
that for all t,s €[0,1], A<t's> (# ¢) is a distributive hyper BCl-ideal which implies that
A<t's> is a hyper BCl-ideal of X and hence Ais a intuitionistic fuzzy hyper BCl-ideal of

X.We have to prove that Ais a intuitionistic fuzzy distributive hyper BCl-ideal of X.
i.e. Ahas to satisfy

5 (X) = min {inf ue((xoz)o2)o(yoz) Ma (U), my (y)}

and UA (X) < max {Supue((on)oz)o(yoz) UA (U), UA (y)}
If not then
5 (X) <min {inf ue((xoz)o2)o(yoz) MA (U), my (y)}

and UA (X) > max {Supue((on)oz)o(yoz) UA (U), UA (y)}
Takingt,, s, satisfying

:uA(XO) < tO < min{infue((xoozo)ozo)o(yoozo) :uA (UO)’ :uA(yO)}

and DA (Xo) > g > MBXIUP . oozt (ysetny U (Uo)s Ua (Vo) then
((Xp020)°2y) o (Y 02,) << '%,s@ and ye A<t0'50> implies that x, ¢ A<t0'50> which is a
contradiction. So A is an intuitionistic fuzzy distributive hyper BClI-ideal of X.

Theorem 4.10: For any subset Aof X, let Abe an intuitionistic fuzzy set in X defined
by
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(X) = tif xeA and (X) = sif xeA
a0 i xe A P T e A
for all x e X wheret,s € (0,1]. Then Ais a distributive hyper BCl-ideal if and only if A

is an intuitionistic fuzzy distributive hyper BCl-ideal of X.

Proof: Since Ais an distributive  hyper BCl-ideal of X therefore if
((xoz)oz)o(yoz)<< Aandy e Athenx e A. Hence

1p (ko 2) 0 2)o (Yo 2)) =t = 1, (¥) = 11, (¥)
and v, (x> 2)° 2)> (Y2 2)) =5 = v, (¥) =0, (¥)

which implies that
5 (X) =min {infue((xoz)oz)o(yoz) JIN()NTA (Y)}

and UA (X) = max {Supue((on)oz)o(yoz) UA (U), UA (y)}

If atleast one of (X z) o z) o (y - z) does not a hyper order in Aand y ¢ Athen
5 (X) = min {inf ue((xoz)o2)o(yoz) MA (U), my (Y)}

and UA (X) < max{supue((on)oz)o(yoz) UA (U),UA(y)}.
Since0 e Aimplies that u,(0)=t> u,(x)andv,(0) =s <v,(x)for allxe X.So

A is an intuitionistic fuzzy distributive hyper BCl-ideal. Converse follows from
Theorem (4.9).

Theorem 4.11: Let A, A, be intuitionistic fuzzy distributive hyper BCl-ideals of X.
Then A, x A, is an intuitionistic fuzzy distributive hyper BCl-ideal of X x X.

Proof:
Since

(ta % 12, ) (%, Y) = miniee, (X), 224 ()}
(Uy X0, )X, Y) = max o, (x),0, (¥)}

then
(R, X 422, )(0,0) = Min {az, (0), s, (012 min ey (X), s, (V)= (tt,  pi, )(%,¥)

and
(s, ¥V, )(0,0) = max{v, (0),v, (0)f< maxiv, (X),0, (¥)}= (Vs XV, )(X,Y)

SO
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(,UAi X Hp, )(0,0) > (,UAi X Hp, )X, y)

and (v, xv, )(0,0) < (v, xv, )(X,Y), forall(x,y) € X.
Since
(,UAl X Hap, M(X, Y1) 0 (%, Y2)) = (,UAl X Ha, Y(X 0 X5, Y10Y,)

= min {,UA1 (X1 °© Xz)a,uA2 (y1 °© yz)}
and
(UAl XUp, (X, Y1) 0 (X5, Y2)) = (UAl XUp, Y(X 0 X5, Y10Y,)

= max{uAi (X 0 %;),0p (Yy 0 Yz)}-

Consider
(,LlAl X Ha, )(X1, Y1)
= min {(s2, (%,). 215, (Y1)}
> min [min {inftle((xloxa)oXS)O(XZOXS) Hp t), Ha (X, )}’ min {infYZE((Y1°Y3)°Y3)°(Yz°y3) Ha, (t2), Ha, (¥, )}J
= [ E o Ha DT st A (G M, (), 220, (V)]

= min|min {inf (2, (6), 22, (0))} 1Cktn, % 120, ) (%2, ¥,) f}, where
t € ((X 2 X3) 0 X5) o (X, 0 X3),
t, € ((Yyo¥s)oYs)o(yY,oVs)

= minlinf {(s, % g Yt t) (ke % 114, ) (%2 ¥2)
= min[inf {(ce,, x 2, J((% © %) 2 X) @ (%5 0 %), (Y @ Y5) © Vo) @ (V2 © Vo)) f (ke * 12 )X, o)
= min Hi”fte[«(xl,yl)o(xs,ys))o(xa,ya))o«xz,yz)o(xa,ya))] (11n, X oy, )(t)}’ {(/”‘Al X i, )%, yz)}J
and
(UAl XUp, )X, Y1)

= max{(v, (%,),0,, (1)}
< maxlmax{Suptle((xloXS)oxa)o(xzoxs) Ly (1), (Xz)}i maX{SuptzE((yloya)oya)o(yzoya) U, (t,),04 (yz)}J
= maxlmax{SuptlE((XloXS)oXS)o(xzoxs) Up (tl)’SuptzE((yloyS)oyS)o(yzoys) U, (tz)}a maX{UAl (X2),0, (yz)}J

= max|max {sup(v,, (t,),0, (6) )i { X V4 )X, y,)]| where
t, € ((%; 0 X3) 0 X3) o (X, 0 X;),
t, e ((Yi0Ys)oYs)o(Y,0Ys),
= max[sup{(uAi XU, )(tl,tz)}, {(UAl xvp )Xy, yz)}J
= max[supi(v,, x 0, (04 © %)@ Xs) (X © X5 ), (V1 © Ya) © Ya) o (2 © Ya)) i {(0n, X0 )%z Y2 )
= maXHSUpte[«(xl,yl)o(xs,ys))o(xs,ya))o«xz,yz)o(xa,ya))](UAl XUp, )(t)}’ {(UAl X0, )(X,, yz)}J
which implies that A x A, is an intuitionistic fuzzy distributive hyper BCl-ideal of X.
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Proposition 4.12: Let Abe an intuitionistic fuzzy distributive hyper BCI-ideal of X.
Then

A (X) Z inf ue((xo2)02)0(002) pa(u) ando, (x) < SUP ue((xoz)02)o(002) VA (u).

Proof: Since Ais an intuitionistic fuzzy distributive hyper BCI-ideal of X. Then
HACX) 2 MIINF oty £ (), 1 (YD)
=min {infue((xoz)oz)o(Ooz) pa(U), 1, (0)}
=1Nf_(2p00)(000) Ha (U) DECAUSE 12, (0) = 12, (1) for allt € X,

Also,
vA(X) < max{supue((XOz)oz)o(yoz) v (U), 0, (Y)}
= max {Supue((XOz)oz)o(Ooz) v (U), 0, (0)}
= SUP y((xez)e2)o(0-2) Ua (U) bECAUSE L, (0) =, (1) for allt € X.

Theorem 4.13: Let Abe an intuitionistic fuzzy set in a hyper BCl-algebra X and let
A, be the strongest intuitionistic fuzzy relation on X. Then Ais an intuitionistic fuzzy

distributive hyper BCl-ideal of X iff A, is an intuitionistic fuzzy distributive hyper
BCl-ideal of X x X.

Proof: Let Abe an intuitionistic fuzzy distributive hyper BCI-ideal of X then
2,,,(0,0) = min {1, (0), 1, (0}

> min {,UA(Xl)uuA(Xz)}
=4, (X, %) forall(x;,x,) e X xX,

and 4, (0,0) = max{v,(0),v,(0)f

<max{v, (x,),0,(X,)}
=4, (X, %;) forall(x;,x,) e X xX.

Consider

A,,A (X1, %) =min {,UA (X1), ta (Xz)}

>min lmin {infue((xlozl)ozl)o(ylozl) JINC)TA (yl)}’ min {inqu(xzozz)ozz)o(yzozz) pa(V), 1y (yz)}J

= min [Min 1inf oo yatyeny 2a OB INFucomayatsnon Ha (V) hmin e, (v2), 4 ()]
= min [Min 1nF a2 WAyt yatsponsy a DI A, (V2. Y2)]

= min |min {inf (2, (u), s D)h 2, (Y2, ¥2)
where

Ue((x02)0z)o(y,02),ve((X,02,)02,)o(Y,°2,)
= min inf {min (2, (u), 10 ()} 4,,, (¥, ¥)
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where

ue((x,0z)0z)o(y,02,),ve((X,02,)02,)0(Y,02,)

= min[inf {AHA (u,v),lﬂA(yl,yz)}J

where (u,v) (((X11 Xz) ° (211 22))0 (211 Zz))o ((y11 yz) ° (211 Zz))

Also,

AUA (X1, X;) = maX{UA (X1),0a (X, )}
< max [max {supue((xlozl)ozl)o(ylozl) v (U),0, (Y1)}1 max {Supvq(xzoz2 )o2,)0(y,02,) UA (V)0 (Y, )}J
= max [max {Supue((xlozl)ozl)o(ylozl) Up (u)}1 {supve((xzozz)ozz)o(yzozz) Up (V)}}, max {UA (Y1),04(Y, )}J
= max [max {{Supue((xlozl)ozl)o(ylozl) Up (u)}1 {Supve((xzozz)ozz)o(yzozz) Up (V)}}1 AUA (Y1, Y2)J
= max[max{sup(uA (U),v, (V))}1 AUA (Y1, yz)J1
where
ue((X,0z)oz)o(y,02)),Ve((X,02,)02,)0(Y,°2,)
= max|sup{max (v, (u),vs (D)} 2, (1. ¥>)]
where

ue((X,0z)oz)o(y,02)),Ve((X,02,)02,)0(Y,°2,)

= max|supi2,, (u.v). A, (¥, ¥2) |
where (u,v) € (((X;,X;) 2 (21,2,)) 2 (21, 2,)) o (Y1, Y2) © (21, 2,))
which implies that4, and 4, , they are intuitionistic fuzzy distributive hyper BCI-

ideals of X x X.
Conversely suppose that A, and4, , they are intuitionistic fuzzy distributive

hyper BCl-ideals of X x X then for all (x,y) € X x X.
#(0) = min {11, (0), 11, (0)} = 4,(0.0) = A, (x,%) = min {1, (X), 11 ()} = 11 (x)
and v, (0) =max{v,(0),v,(0)}=4,(0,0) <A, (X,X)=max{v,(X),v,(X)}=0,(X)
which implies that 1, (0) > 1, (x) and v, (0) < v, (X) VX € X.
min {,UA (X0), t2a (Y1)} = /l,uA (X1, Y1)
= min{inf W0t 1) (kY )0k Y (062 )Gy o, (WD A, (a0 Y )}
= min {inf WOk )Xo 3 (v vy A (WD A, (Xz, Y )}

Also,
max {0, (%), 0a (1)} = 4, (%, Y1)
= max{SUpwe(((xl,yl)o(xa,ya))o(xa,ya))o«xz,yz)o(xa,ys)) Ao, (W), 4y, (X, yz)}
= max {SUpwe«(xloxs)oxa)o(xzoxa),«yloys)oys)o(yzoya)) Ao, (W), 2, (X Y5 )}
so ifwe puty, =y, =y, =00r(x, =X, =X, =0) then we get
1A X) 2 I o) 2 (U)s 224 (%)
and v, (%) < maX{supue((xioxa)oxa)o(xzoxs) vA(U),0, (Xz)}
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or g, (yy) 2 minfinf, o (V) (Y,

v (Y;) < max {SupVE((yloyS)oya)o(yzoya) VA (V)0 (Y, )}
which implies that A is an intuitionistic fuzzy distributive hyper BCl-ideal of X.

Theorem 4.14: Let f : X —»Y be an onto hyper homomorphism from a hyper BCI-
algebra X to a hyper BCl-algebraY. If A,is a intuitionistic fuzzy distributive hyper
BCl-ideal ofY then BCI hyper homomorphic pre image A of A,under f is also a
intuitionistic fuzzy distributive hyper BCl-ideal of X.

Proof: Define A,(f(x))=A(x),Vxe X and since A,is an intuitionistic fuzzy
distributive hyper BCl-ideal ofY with f(x) €Y.
Therefore, u, (0) = 1, (f(0)) 2 pa, (£ (X)) = s, (¥)
and va (0)=v, (F(0)) <v, (f(X))=v, (X)VXe X,
a, (00 = pa, (F(X))
> 0N 0 1 ey A, (), (Y]
= min {infue((f(x)of(z))of(z))o(f )t () Ha, (u), Hp, (f (Y))}
= min {infve((()(oz)oz)o(yoz)) Hp, (v), Hp, (y)}because f is onto,
Also,
v, (X) =0, (T(X))
< MAXSUD, 1 ey O, (W10, (¥)]
= maX{supue((f(x)of(z))of(z))o(f(y)of(z)) Ua, (u)’UA2 (f (Y))}
= max{supve«(xoz)oz)o(yoz)) Ua, (V) 04, (y)}because f is onto.
Therefore A is an intuitionistic fuzzy distributive hyper BCl-ideal of X.
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