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ABSTRACT: In this paper, we define the notions of intuitionistic fuzzy (weak) implicative hyper BCK-ideals of
hyper BCK-algebras and then we present some theorems which characterize the above notions according to the
level subsets. Also we obtain the relationship among these notions, intuitionistic fuzzy (strong, weak, reflexive)
hyper BCK-ideals, intuitionistic fuzzy positive implicative hyper BCK-ideals of types-1, 2 ...8 and obtain some
related results.
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l. INTRODUCTION:

The hyperstructure theory was introduced in 1934 by Marty [8] at the 8" congress of Scandinavian
Mathematicians. In the following years, around 40°’s several authors worked on this subject, especially in
France, United States, Japan, Spain, Russia and Italy. Hyperstructers have many applications to several sectors
of both pure and applied sciences. In [7], Jun, Zahedi, Xin and Borzooei applied the Hyperstructers to BCK-
algebras and introduced the notion of hyper BCK-algebras which is a generalization of a BCK-algebra. After the
introduction of the concept of fuzzy sets by Zadeh [11], several researchers were conducted on the
generalization of the notion of fuzzy sets. The idea of “Intuitionistic fuzzy set” was first published by
Atanassove [1, 2], as a generalization of the notion of fuzzy set. In [10], Jun et al. introduced the notion of
implicative hyper BCK-ideals and obtain some related results. In this paper first we define the notions of
intuitionistic fuzzy (Weak) implicative hyper BCK-ideals of hyper BCK-algebras and then we present some
theorems which characterize the above notions according to the level subsets. Also we obtain the relationship
among these notions, intuitionistic fuzzy (strong, weak, reflexive) hyper BCK-ideals, intuitionistic fuzzy
positive implicative hyper BCK-ideals of types-1, 2 ...8 and related properties are investigated.

1. PRELIMINARIES:
Let H be a non-empty set endowed with hyper operation that is, o is a function from

HxH to P*(H) = P(H)\{®}. Forany two sub-sets A and B of H, denoted by Ao B the set
U ao b. We shall use the xo y instead of xo {y}, {x} oy, or {x} o {y}.

acA beB
Definition 2.1 [5] By a hyper BCK-algebra, we mean a non-empty set H endowed with a hyper operation "o" and a
constant 0 satisfying the following axioms:

(HK-1)(x 02) o (y 02) << X oYy,

HK-2)(x oy) oz =(X02) oy,

(HK-3)x o H << {x} ,

(HK-4)x << yand y << x = x =y forallx,y,z e H.

We can define a relation “<< ”on H by letting x << y ifandonly if 0 € x o y and for every A,B c H,
A << B isdefined by forall a € A thereexists b € B such that a << b . Insuch case, we call “<< ” the
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hyper order in H. In the sequel H denotes hyper BCK-algebras. Note that the condition (HK3) is equivalently
to the condition: (p1l)x o y << {x} ,forall x, y € H . In any hyper BCK-algebra H the following hold:

(P2)0-0={0} (P3)0 << x (P4x << x,(P)AcB = A <<B
(P6)0ox ={0} ,(PT)x o0 ={x}, (P8)0o-A ={0} ,(P9x e x-0,forall x,y,ze H foranynon
empty A,B of H .

Let | be a non-empty subset of hyper BCK-algebra Hando 1. Then I is called a hyper BCK-sub
algebraof H, if x oy < I, for all x, y e I, weak hyper BCK-ideal of H if

xoycland yel = xel,V x,y e H,ahyper BCK-ideal of H,
ifxoy<<land yel = xel,V x,yeH,astrong hyper BCK-ideal of H, if
XoyNlzgpand yel = xel, V x,yeH,lissaidto be reflexiveifx o x = I V x € H , S-reflexive

if (xoey)Nlz2z¢ = xoy<<l, Vx,yeH,closed,if x<<yand yel. = xel, Vx,y e H ltis
easy to see that every S-reflexive sub-set of H is reflexive.

A hyper BCK-algebra H is called a positive implicative hyper BCK-algebra, if for all x,y,z € H,
(Xoy)ez=(xoz)o(ye2z)

Let I be a non-empty sub-set of Hando < I . Then I is said to be a weak implicative hyper BCK-ideal
of Hif (xoz)o(yox)c I and z e | = x < | animplicative hyper BCK-ideal of H, if

(Xxoz)o(yox)<<land zel= x el forall x,y,ze X .
A fuzzy setin a set X is a functionp : X — [0,1] ., and the complement of ., denoted by ; is the fuzzy set

in X given by L_L(X) =1-pu® ,forall x e X .Letpand Abe the fuzzy sets of X. For s, t € [0,1] the set
U(p,is) ={x € X' p, (® = s}iscalled upper s- level cut of p and the set
L(A,:t) ={x e XI'A, (¥ < s}iscalled lower t-level cut of A..
Let u be afuzzy subset of Hand p(0) > p(x) , forall x e H.Then p iscalleda

(i). fuzzy weak implicative hyper BCK-ideal of H if u(x) > min{ inf u(a), wz} and

ae(xez)o(yex)
(ii) fuzzy implicative hyper BCK-ideal of H, if pu(x) > min{ sup wa), wz)}
ae(xez)o(yex)
forall x,y,z e H.

Definition 2.2 [1, 2] As an important generalization of the notion of fuzzy sets in X, Atanassov [1, 2] introduced
the concept of an intuitionistic fuzzy set (IFS for short) defined by “An intuitionist fuzzy set in a non-empty set

X is an object having the from A ={(x Ha @ Ap QFx eX} where the function u , :X — [0,1] and
A p:X — [0,1] denoted the degree of membership (namely 1, (9 ) and the degree of non membership
(namely A , (9) of each elementx e X to the set A respectively and 0<p,p ® +2, W <1,VxeX.
For the sake of simplicity, we use the symbol formA = (X, p,,A,) OF A = (pn,,2,)"

Definition 2.3 [4] AnIFSA = (n,, %, ) in His called an intuitionistic fuzzy hyper BCK-ideal of H if it
satisfies

(K1) x <<y = np ) 2pp andkA(X) SXA(V),
(k2) W, 0 = min{ inf o @ n O}

aeXoy

k3
N

IA

max{ sup A 5 (b) 'HA(y)} forallx,y e H .
bEXoy

Definition 2.4 [4] AnIFSA = (n,, %, ) in His called an intuitionistic fuzzy strong hyper BCK-ideal
of H if it satisfies
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(sh1) inf B (@ = HA ® = min{ sup p 5 (b) N )} and
aeXoXx bexoy

(sh2) sup }“A (© < }‘A ® < mad inf &, () ’}“A W} V x,yeH.
CeXoX

deXxoy

Definition 2.5 [4] AnIFSA = (n, , %, ) in H s called an intuitionistic fuzzy s-weak hyper BCK-ideal
of H if it satisfies

(Sl)MA 0) > HA (y) and }LA 0) < XA (y) ,forallx,y e H .
(s2) for every x, y € H there exists a,b € x o y, N (X) = min{ N (@), N (y)} and
A oA (x) < max{ o (b), Ao w3} -

Definition 2.6 [4] An IFS A
satisfies

<

(n, .2 ,)inHiscalled an intuitionistic fuzzy weak hyper BCK-ideal of H if it

uA(O) >

poo® 2

A min{ inf p o (@) TN ()} and

aexoy
max{ wpr(m,xA@n vV Xx,yeH.
bexoy

A

A A

© =i,

®
Definition 2.7 [4] AnIFS A = (p , .2, ) in His said to satisfy the “sup-inf” property if for any sub-set T of H
there exist x T such that = and A = j .
Xo: Y, € “A(XO) sup HA(X) A(yo) inf HA(y)
xeT yeT
Definition 2.8 [9] Let A = (p ,, A, ) be an intuitionistic fuzzy sub-setofHand p, 0 > p, ® ,

L,0 <r,() forall xyeH . Then A =(p,, 1 ,)issaidto be an intuitionistic fuzzy positive
implicative hyper BCK-ideal of

0] type 1, ifforall te x oz,
u, (= min{ inf poo @, inf uA(m}am
ae(Xoy)oz beyoz
XA (t) < max{ sup XA (c), sup XA (D} .
ce(Xoy)oz deyoz
(i) type2, ifforall te xoz,
ma®=ming s op @ inf ow, (0))and
ae(Xoy)oz beyoz
Aoy (= max{ inf by (© supon (A}
ce(Xoy)oz deyoz
(iii) type 3, ifforall te x o z,
N (t) = min{ sup N (@), sup N (b)} and
ae(Xoy)oz beyoz
A (t) < max{ inf Ao, inf A A ()} -
ce(Xoy)oz deyoz
(iv) typed, ifforall te xoz,
N () = min{ inf N (@), sup oA (b)} and
ae(Xoy)oz beyoz
kA (1) < max{ sup xA (©), inf kA (M} V Xy, ze H
ce(Xoy)oz deyoz

Definition 2.9[9] Let A=(p Aha ) be an intuitionistic fuzzy sub-set of H. Then A = (p,, A, ) issaid to
be an intuitionistic fuzzy positive implicative hyper BCK-ideal of
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(i) typeb5, ifthereexistst € x o z such that
n, () = ming inf m, @ infoop o (D)} and
ae(Xoy)oz beyoz
XA () < max{ sup }LA (c), sup XA (D)} .
ce(Xoy)oz deyoz
(i) type 6, if there existst e x o z such that

N (t) = min{ sup N (a), sup N (b)} and

ae(Xoy)oz beyoz

A @ <max{ it A @ it A, (@)
ce(Xoy)oz deyoz

(iii) type 7, if there existst € x o z such that

o, (® = min{ inf wy @, supop (b)} and
ae(Xoy)oz beyoz

oy (O < ma sup by © inf A (D
ce(Xoy)oz deyoz

(iv)  type8, if there existst € x o z such that
N () = min{ sup N (@, inf SN (b)} and

ae(Xoy)oz beyoz
A ) < i A A d} .
AOSmd it A © s A, @)
ce(Xoy)oz deyoz

111, INTUITIONISTIC FUZZY IMPLICATIVE HYPER BCK-IDEALS OF HYPER BCK-
ALGEBRAS

Definition 3.1 Let A = (pn ,, A , ) be anintuitionistic fuzzy setonHand p, 0 2p, (® , 2, 0 <A, ()
Vv x,yeH.Then A = (p,,A,)iscalled an

(i) intuitionistic fuzzy weak implicative hyper BCK-ideal of H if

o, () = ming inf n, @ ow, @} and
ae(xez)o(yex)
}LA (X) < max{ sup }LA (b), }LA 2} .

be(xo2z)o(yex)
(ii) intuitionistic fuzzy implicative hyper BCK-ideal of H, if
N (x) = min{ sup N (a), N ()} and
ae(xoz)o(yex)
xA (x) < max{ inf A (b), xA (2)} forallx, y,z e H.
be(xoz)o(yox)

Theorem 3.2 Every intuitionistic fuzzy implicative hyper BCK-ideal of H is an intuitionistic fuzzy weak
implicative hyper BCK-ideal.

Proof: Suppose A = (., A, ) isan intuitionistic fuzzy implicative hyper BCK-ideal of H and for
X, ¥,z e H wehave inf p . (a) < sup p (@ and
ae(xez)oyoX) ae(xeoz)elyeX

inf 2, (0 < sup a, ()
be(Xxoz)ofyoX be(Xoz)olyoX
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Therefore

w o, (9 = ming sup wa @ n, @) 2 min{ inf @ n, @) and
ae(Xoz)o(yox) ae(xoz)o(yox)

XA (X) < max{ inf }LA (b), XA (2} < max{ sup xA (b), )‘A )7} .
be(xoz)o(yox) be(xoz)o(yox)

Thus A = (.2, ) isan intuitionistic fuzzy weak implicative hyper BCK-ideal of H.
Example 3.3 Let H = {0, a, b} . Consider the following cayley table

0 0 a b

0 {0} {0} {0}

a {a} {0, a} {0, a}
b {b} {a} {0, a}

Then (H, ») is a hyper BCK-algebra [5].
DefineanIFS A = (p,.,A,)onHby p, @ =1,p,@ =0 pn, () =06

andr, (0 =0,2,(@ =1 and A, () =04 .Then A = (pn,,A,) isanintuitionistic fuzzy weak
implicative hyper BCK-ideal of H but it is not an intuitionistic fuzzy implicative hyper BCK-ideal of H, because

wa@ =0<1=u, (0) =min{ sup wa O uA(O)}and
te(@a-0)o(aca)
kA(a):1>O:xA(O):max{ inf XA(t), xA(O)}.

te(@ac0)o(aca)
Theorem 3.4
(1). Every intuitionistic fuzzy implicative hyper BCK-ideal of H is an intuitionistic fuzzy strong hyper BCK-ideal.
(2). Every intuitionistic fuzzy weak implicative hyper BCK-ideal of H is an intuitionistic fuzzy weak hyper BCK-ideal.

Proof: (i) Let A = (n, .2, ) beanintuitionistic fuzzy implicative hyper BCK-ideal of H.
By putting y = 0 and z = y in Definition 3.1(ii), we get

mn B = ming sup mp @ w0} = mind sup pp @ , wa O and
ae(Xoy)o(0ox aexoy

XA ® < max{ inf xA (b), XA W} = mq inf A, (), XA "} .- ().
be(Xoy)o(0oX bexoy

First we show that, forx, y € H , if x << y implies N x) = N (y) and kA x) < kA )

For this, let x, y e H besuchthatx << y,then 0 € x - y and so from (i), we get

wp@® zmn{ sup u, @ w, O} =mn{ HA(O),MA(Y)} =uA(y)and
aexoy

by W < meq binf Ay ©@ 2, O} = mq{ LA © A O} =2, 0) <oon(i).
eXoy

Letx e Hand a € x o x . Sincex o x << x then a << x foralla € x o x and so by (ii), we have
a) > x)and A (@ <A (x) forallae xox.
@ >, 0 and 2 (@) <k ()

Hence inf oA @ = N (x) and  sup )”A (@ < )”A X).....(0 ii) .
ae XoX ae XoX
Combining (i) and (iii), we get
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inf uA(a) 2 uA(X) = min{ sup uA(b),uA(y)} and
ae XoX b cXo y
sup xA () < xA ® < md inf A, () ,xA ()} forall x,y e H.
ceXoX de Xo y
ThusA = (p,, 2, ) isan intuitionistic fuzzy strong hyper BCK-ideal of H.
(ii) LetA = (n,, 2, ) beanintuitionistic fuzzy weak implicative hyper BCK-ideal of H.
By putting y = 0 andz = y in Definition 3.1(i), we get

w, ® = min{ inf wy @ w0} = min{ inf nwp@ ,p N2 and
ae(Xoy)o(0ox aexoy
kA(X) < max{ sup %A(b)| kA(y)} = max{ sup kA(b),kA(y)} -
be(Xoy)o(0 X bexoy
Therefore, N 0 = N 0 = mn{ inf p, @) R ()} and
aexoy
}”A 0 < xA 0 < mq sup i, (b) ,xA ()} forall x, y e H.
bexoy

ThusA = (p, .2, ) isanintuitionistic fuzzy weak implicative hyper BCK-ideal of H.
Example 3.5 Let H = {0, a, b, c} . Consider the following cayley table:

° 0 a b c

0 {0y | {0y |{oy | {0}

a {a} {0 | {0y | {0}

b {y | {63 | {0y | {0}

c {c} {c} {b, c}| {0, b, c}

Then (H, o) isahyper BCK-algebra [5].

Define IFS A = (p,,A,)inHbypn , © =p,@ =1 p,(0) =pn, () =04 and

Aa(0)= tp(a)=0, Apa(b)= L,(c)=0.5.

Then A = (p,,2,) isanintuitionistic fuzzy strong hyper BCK-ideal (and so is an intuitionistic

fuzzy weak hyper BCK-ideal) but it is not an intuitionistic fuzzy implicative (and so is not an
intuitionistic fuzzy weak implicative) hyper BCK-ideal of H. Because

wp () =04 <1=p  (0) =min{ inf mp® o, (0} and
te (bo0)o(cob)

hp(b)=0.5>0=12,(0)=max{ sup A (0,4 (0)}
te(bo0)o(cob)

This implies that the converse of the Theorem 3.4 is not correct in general.
Theorem 3.6 LetA = (n,, A, ) bean intuitionistic fuzzy sub-set of H, then the following statements hold:
(i). A is an intuitionistic fuzzy weak implicative hyper BCK-ideal of H if and only if for all s,t € [0,1],

U(ppss) = @ = Lk, st) are weak implicative hyper BCK- ideals of H.
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(ii). if A'is an intuitionistic fuzzy implicative hyper BCK-ideal of H, then for all s,t € [0,1],
U(nass) # @ # L(A,st) are implicative hyper BCK- ideals of H.
(iii). If forall s,t e [0,1], U(ppss) # @ # L(A 4 ;t) are S-reflexive implicative hyper BCK- ideals of H, and

A satisfies the “sup-inf” property, then A is an intuitionistic fuzzy implicative hyper BCK-ideal of H.
Proof: (i) Assume A = (n,, %, ) isan intuitionistic fuzzy weak implicative hyper BCK-ideal of H.
Lets,t € [0,1] and x, y,z € X besuchthat (x c2) o (y ©X < U(p,;s)andz e U(p,;s) .
Thena e U(n ,;s) forall a e (x o z) o (y o x) implies p, (@ >s, forall a e (x o z) o (y o x) and
Ha@ >s,impliesthat inf p , (a) >sand p o @ >s. Thusby hypothesis,
ae(Xo2)o(yoXx
. [inf Lo (a) = HA(Z)] .
Bp (X) 2 miny{ b2 min{s,s} =s.
| ae(Xez)o(yex)
Implyx € U(pn,;s). Letx,y,ze X besuchthat(x c2) o(y eX < L(A,;t) and z e L(X,;t). Then
bel(x,;t), forallbe (x oz) o(yox). Impliesk, (c) <t,forallce (xoz)o(yox)andr, @ <t

. sup A, (b) .

implies that <tandi, (2 < t. Thus by hypothesis,
beXo2)o(yoX

XA (xX) < max{ sup xA (b), KA @} <max{t, F=t= xeL(kp;t).

be(Xo2z)o(yoX)
Therefore U( n , ;s) and L( & , ; t) are weak implicative hyper BCK-ideals of H, for alls, t « [0,1] .
Conversely let forall s, t € [01 ], U( n D =0 = L(L,;s) areweak implicative hyper BCK-ideals of H and

_[inf oy, () S e, @) inf @
let x, y,z e H and put s = min J L. Then >s and
(ae (Xo2z)o(yox) J ae(Xo2)oyoX

p,(@ =2s.Sothat p, (@ >s forallae (xcz)o(yox) andp, (@ =s.
Hence a € U(p,;s) foralla e (x oz) o(y ox) andz € U(p ,;s) . Thatis,
Xoz)o(yeoX < U(p,;s),ze U(p,;s) andso by hypothesis

inf ’
X e Ul i) = min{(ln na(a) HA(Z)]}.

lae(xo2)o(yox) J

inf 7
Thus pA(x)Zs=min{(ln Ha (@) HA(Z)]}.

[ ae(xo2)o(yox) J

sup A, (b)

Let x,y,z e H and put t = max{ sup xA(b), xA(z)} = t> and

be (X o7) oy ox) be (xez)elyex)

L,@ <tsothat i, (b) <tforallbe (xo2z)o(yeox)andi, (2 <t impliesb e L(A,;t) forall

be(xoz)o(yox)and ze L(A,;t). Hence X c2) o (y o X < L(A,;t)andz e L(1,;t). By

hypothesis x € L(A ,;t) . Thus kA x) <t=max{ sup AA (b), AA 2} .
be(xeoz)o(yox)

Therefore A = (n,, A, ) isan intuitionistic fuzzy weak implicative hyper BCK-ideal of H.

(ii) Suppose A = (pn, , A, ) isan intuitionistic fuzzy implicative hyper BCK-ideal of H.

By Theorem 3.4(i), A = (n,,A,) isan intuitionistic fuzzy strong hyper BCK-ideal of H and so it is an
intuitionistic fuzzy hyper BCK-ideal of H by Theorem 3.17 [4], for all s, t € [0,1]

U(p,is) = o # L(A,;t) are hyper BCK-ideals of H. By Theorem 4.6(ii) [5], it is enough to show that, let
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X, ¥,ze Hand if xo(yox) << U(p,;s)andxe(y oX << L(A,;t),thenx e U(p,;s) N LA, ;t).
For this, let x o (y o x) << U(n,;s) forx,y e H. Thenforalla e x o (y o x) there existsb € U( p , ;s)

such thata << b, we havep , (@ > p, (b) > s impliesp , (8 > s for

. osup p, @
alla e x o (y o x) implies >s.
aeXo(yeox
Hence by hypothesis,
w, ® = min{ sup my @ w, Oy =sup pp @ >s
ae(xoo)o(yo)() aEXO(yOX)

Thatisx € U(p ,;s) . Letxo(y oX << L(A,;t) for x, y e H Thenforallc e x o (y o x) there exists
del(X,;t) suchthat c << d. Wehavex, () < i, (d) < timpliesh,(c) <tforall ce xo(yox)
inf %, (c)

implies < t . Hence by hypothesis,
Ce Xo(yoX
AA(x) < max{ inf XA(a), XA(O)} = inf kA(c) <t.
ce(Xe0)olyex cexo(yoX

Thatis, x € L(A,;t) . Thus U( p ,;s) and L( A, ;t) areimplicative hyper BCK-ideals of H, for
alls, t e [01].
(iii) Assume that, forall s, t e [01 ], U( n A:8) and L( &, ;t) are S-reflexive implicative hyper BCK-ideal of

H.Let x,y,z e H Puts = min{ sup N (a), N (2} imply sup n, (@ >s and
ae(Xoz)o(yox) ae(Xoz) oy oX
n, (@ =s,Since p, satisfies the “sup” property, then there exists a , € (x o 2) o (y = ¥ such that
sup p , (a)
p,@,)= >s andsoa, € U(u,;s) , hence by (HK2), we have

ae (X o2z o(yex)
(X oy oX) ©2 NU(p,;8) = (X o2) oy X)) NU(p,;8) # ¢, then there exists
ae (Xo(yox)) suchthat @ e2) N U(p,;s) = ¢ . Since by Theorem 4.6(i)[5], U( n , ;s) is a hyper
BCK-ideal of H and hypothesis U( p , ;s) is S-reflexive, then it is reflexive hyper BCK-ideal of H, by Theorem
2.3(i) [5] and so it is strong hyper BCK-ideal of H. Since p (z) 2s = ze U(p,;s),
@eNU(p,;s)=9andze U(p,;s),thenae U(p,;s)andso (Xxo(yex))NU(nass)=o.
Since U( p , ;s) is reflexive, by Theorem 3.5(ii)[5], x o (y e X << U(n,;s) , U(p,;s) isan implicative
hyper BCK-ideal of H then x € U( p , ;s) and so

oA (x) =s = min{ sup oA (a), oA @} -

ae(xez)o(yox)
Since L(  , ; 1) is S-reflexive implicative hyper BCK-ideal of Hand x, y, z € H.
Put t = max{ inf xA (), }LA (2)} implies inf %, @ <tandir,(@ <t
ae(xoz)o(yox) ac(Xoz) ofyox)
Since 1 , satisfies the “inf” property, then there exist b, € (x o 2) o (y o X such that
inf A, @
Ayby) = <tandso b, e L(L,;t),hence by (HK2), we have
ae(Xoz)o(yox
Xoex) e NLA, ;) =(X c2) oy oX) NL(A,;t) = ¢ ,thenthereexist b e (x o (y o x)) such
that b o 2) N L( X, ;t) = ¢ . Since by the theorem 4.6(i)[5], L( & , ; t) is a hyper BCK-ideal of H and
hypothesis L( A , ;t) is S-reflexive, then it is reflexive hyper BCK-ideal of H, by Theorem 2.3(i) [5] and so it is
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strong hyper BCK-ideal of H. Since Ay (z) < t= ze (A, ;t) , b NL( A, ;t) #pand ze L(A,;t)
thenbe L(A,;t)andso X o (y X)) NL(A,;t) #o¢. L(L,;1) isreflexive, by Theorem 3.5(ii)[5] then
Xo(yeX << L(A,;t), L(A,;t)isa implicative hyper BCK-ideal of H, by theorem 4.6(ii)[5], we have
X e L(A,;t) andso xA(x) <t = max{ inf XA(a), XA(Z)}

ae(xeoz)o(yeox)
Therefore A = (u,, A, ) isan intuitionistic fuzzy implicative hyper BCK-ideal of H.
Theorem 3.7 Let A = (p,, A, ) be an intuitionistic fuzzy set on H.

(i). If A satisfies the “sup-inf” property and for alls, t € [0,1] , U( p ,;s) and L( A, ;t) are reflexive and A is

an intuitionistic fuzzy implicative hyper BCK-ideal of H, then A is an intuitionistic fuzzy positive implicative
hyper BCK-ideal of type 3.

(ii). Let H be a positive implicative hyper BCK-algebra. If A = (n,, A, ) is an intuitionistic fuzzy weak

implicative hyper BCK-ideal of H, then A is an intuitionistic fuzzy positive implicative hyper BCK-ideal of type
1

Theorem 3.8 Let A = (n,,%,) beanIFSonH. Then A is an intuitionistic fuzzy weak implicative hyper
BCK-ideal if and only if the fuzzy sets p , and x_A are fuzzy weak implicative hyper BCK-ideals of H.

Theorem 3.9 Let A = (n,,2,) beanIFSonH. Then A is an intuitionistic fuzzy weak implicative hyper

BCK-ideal if and only if the fuzzy sets VA = (pn,,pn,) andoA = (1 ,, A, ) are intuitionistic fuzzy weak

implicative hyper BCK-ideals of H.
Proof: The proof follows from the Theorem 3.8

Theorem 3.10 Let A = (n, .2, ) bean IFSon H. Then A is an intuitionistic fuzzy implicative hyper BCK-
ideal if and only if the fuzzy sets n , and L_A are fuzzy implicative hyper BCK-ideals.
Theorem3.11 Let A = (n,, %, ) beanIFSonH. Then Ais an intuitionistic fuzzy implicative hyper BCK-

ideal ifand only ifthe VA = (p,,p,) and 0A = (A ,, %, ) are fuzzy implicative hyper BCK-ideals.
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