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ABSTRACT

In this paper, we introduce the notions of an interval-valued intuitionistic fuzzy positive implicative hyper BCK-ideal
of types-1,2,3,...,8. Then we present some theorems which characterize the above notions according to the interval-
valued level subsets. Also we obtain certain relationships among these notions, interval-valued intuitionistic fuzzy
(strong, weak) hyper BCK-ideals and interval-valued intuitionistic fuzzy positive implicative hyper BCK-ideals of
types-1,2,3,..,8 and obtain some related results.

Keywords: Hyper BCK-algebras; Fuzzy positive implicative ideal; Interval valued Intuitionistic Fuzzy positive
implicative hyper BCK-ideals

INTRODUCTION

The hyper structure theory was introduced in1934 by Marty [1] at the 8th science congress of Scandinavian
Mathematicians. In the following years, several authors have worked on this subject notably in France, United States,
Japan, Spain, Russia and Italy. Hyper structures have many applications in several sectors of both pure and applied
sciences. In Jun et al. [2], applied hyper structures to BCK-algebras and introduced notion of Hyper BCK-algebras
which is generalization of a BC-algebra. The notion of interval-valued fuzzy sets was first introduced by Zadeh [3]
as an extension of fuzzy sets. An interval-valued fuzzy set is a fuzzy set whose membership function is many-valued
and form an interval in the membership scale. This idea gives the simplest method to capture the imprecision of the
membership grade for a fuzzy set. On the other hand, Atanassov [4] introduced the notion of intuitionistic fuzzy
sets as an extension of fuzzy set which not only gives a membership degree, but also a non-membership degree.
Atanassov and Gargov [5] introduced the notion of interval-valued intuitionistic fuzzy sets which is a generalization
of both intuitionistic fuzzy sets and interval-valued fuzzy sets. In this paper we apply the concept of interval-valued
intuitionistic fuzzy sets to positive implicative hyper BCK-ideals of hyper BCK-algebras and obtain interval valued
intuitionistic positive implicative hyper BCK-ideals of type-1,2,3,...,8 and also we obtain certain relationships among
these notions.

PRELIMINARIES

The B, C, K system is a variant of combinatory logic that takes as primitive the combinators B, C, K. This system was
discovered by Curry in his doctoral thesis Grundlagen der kombinatorischen Logik, whose results are set out in Curry.

The combinators are defined as follows:

e Bxyz=x(yz)
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o Cxyz=xzy
e Kxy=x
Let H be a nonempty set endowed with hyper operation that is, “o” is a function from H x H to P'(H)= P(H)\{@} . For

any two subsets 4 and B of H, denoted by A° B the set

U aob . We shall use X© ) instead of xo{y}, {x}oy ,or {x}O{y} .
acA,beB

Definition 2.1

By a hyper BCK-algebra ( H,°,0), we mean a nonempty set H endowed with a hyper operation
satisfying the following axioms:

(HK_l)(xoZ)o(yoz)«xoy,
(HK-2)(xoy)oz=(x0z)oy,

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

(HK-4)x < yandy < x=>x=y forall X, ¥,z € H.

9
o

and a constant 0

We can define a relation “<<” on H by letting X < yifand only if 0 € xo y and for every 4,8 < H, A< Bis
defined by Va € A, 3b € B such thata < b . In such case, we call “<<” the hyper order in H [6].

In any hyper BCK-algebra H the following hold

(P1) Xox K {x} P2)xc0<{x}, Oox<{x} and 000« {0},
(P3)(AoB)oC=(AoC)oB,AocB< Aand 00 A< {0}, (P4)0-0={0}, (P50 x
POYx<x,PN A<« A.P&YAC B = A< B, (P9)00x=1{0},(P10)x°0={x},
(P11)0ec A={0},(P12) A< {0} => A={0} (P13) Ao B A,(P14) x € x00,
P15 X 0K P = x<Ky, Pl Y<Kz Xx0z2KX0Y

(P17)x0y={0} = (xoz)o(yoz)={0} and xoz < yoz (P18) Ao{0} ={0} = A=0for all x,y,z€ H
and for all non-empty sets A, B and C of H.

Let I be a non-empty subset of a hyper BCK-algebra H and 0 € I . Then

I is called a hyper BCK-sub algebra of H, if xoy < [ forall x,y € I.

A weak hyper BCK-ideal of Hif xoy =/ andy € [ implies x €1, V x,ye H

A hyper BCK-ideal of H, if xo y < [ and ye [ implies x € Iforall X,y € H.

A strong hyper BCK-ideal of H, if xo y NI #J and y € I implies x €1, V x,y e H
1 is said to be reflexive if xox < [ forallxe H .

S-reflexive if it satisfies (x o y) NI # & implies that xoy < I forall x,y € H .
Closed, if x < y and y € I. implies that x € / for all x € H.

It is easy to see that every S-reflexive sub-set of H is reflexive.

Definition 2.2

Let H be a hyper BCK-algebra then H is said to be a positive implicative hyper BCK-algebra, if for all
xX,y,zeH,(xoy)oz=(xo0z)o(yoz)[T].

Definition 2.3 [7]

Let 7 be a nonempty subset of H and() e [ . Then [ is said to be a positive implicative hyper BCK-ideal of

@) type 1,if (xoy)ozc I andyozc ] = xozc,

(i) type 2, if (xoy)oz < [l andyozc I = xoz |,

(iii) type 3, if(xc y)oz < [ and yoz < [ = xoz 1,

3
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(iv)type 4, if(xoy)oczc T andyoz ] = xoz 1,

W) type 5,if(xey)ozc T andyoz I = xoz <k,

(vi) type 6, if (xoy)oz<k [ andyoz <] = xoz k1,

(vii) type 7,if (xoy)ozc [l andyoz <] = xoz <k,

(viii) type 8, if (xo y)oz< [ andyozc ] = xoz< [forall X,y,z€ H.

The determination of maximum and minimum between two real numbers is very simple, but it is not simple for two
intervals. Biswas [8] described a method to find max/sup and min/inf between two intervals and set of intervals.

By an interval number g on [0,1], we mean an interval [a_, a*} ,where 0<a~ <a™ <1. The set of all closed

subintervals of [0,1] is denoted by D[O, 1]. The interval [a, a] is identified with the number a € [0, 1]. For an
interval numbers &; = [ai_, b;r} eD[0,1],iel.

. ~ . — . + ~ —
We define  inf g; :[mmai , minb; } , Sup @; =| maxa; , maxb,-+
iel iel iel iel

And put

) @ Ay =min (d,, az):mm([a;, b, e, bﬂ) _ [min{ ai a3 ). min{b;,b;}]
(i) @ v iy = max (., ) :max([af, o] [a. bﬂ):[max{ ai a3 ), max{bf,b;”
(iii) Gy +d, = [al‘+a5—al‘.a2‘, bf+b2+—b1+.b2+}

(V)@ <dy <> a] <a, and b <by

W) @ =0y S a; =ayand b =b,

w0~ eIl 5 J-[ar ] hers0 m <1

Obviously ( D[O,l], <, vV, /\) form a complete lattice with [0,0] as its least element and [1,1] as its greatest
element.

People observed that the determination of membership value is a difficult task for a decision maker. In Zadeh [3]
defined another type of fuzzy set called interval-valued fuzzy sets (i-v FSs). The membership value of an element of
this set is not a single number, it is an interval and this interval is a sub-interval of the interval [0,1]. Let D [O, 1] be
the set of a subintervals of the interval [0, 1].

Let L be a given nonempty set. An interval-valued fuzzy set (briefly, i-v fuzzy set) B on L is defined by

B= {(X,I:‘u; (x),,UE (x)]):x € L} , Where f5(x) and ,Ug () are fuzzy sets of L such that g (x) < tp(x)

forall x e L . Let flg(x)= |:,U]§(X), ,U]Jgr(x)} ,then B = {(x, Hp (x)):x IS L} where fig:L — D[O, 1] .

A mapping A= (f1,, A4):L — D[0, 1]x D[0, 1] is called an interval-valued intuitionistic fuzzy set (i-v IF set,
inshort) in L if 0 < 25 (x) + A% (x) <1 and 0 < g5 (x) + 5 (x) <1 forallx € L (thatis, 4" = (X, uf, 4)

and A~ = (X,uy,A,) are intuitionistic fuzzy sets), where the mappings fZ4(x) =[x (), ga (x)]:L — D[0, 1]

and A,(x) = ( A (), AL (x)):L — D[0,1] denote the degree of membership (namely /,(x))and degree of

non-membership (namely A 4 (x)) of each element X € L to A respectively.
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INTERVAL-VALUED INTUITIONISTIC FUZZY POSITIVE IMPLICATIVE HYPER BCK-IDEALS OF
HYPER BCK-ALGEBRAS

Definition 3.1

Let A= ( [‘AaiA) be an interval-valued intuitionistic fuzzy subset of H and £ 4(0) = f1,4(x),4,4(0) < A, (¥)
forall x,y € H . Then A is said to be an interval-valued intuitionistic fuzzy positive implicative hyper BCK-ideal of

type 1, if forall L €X°Z

MO min{ inf  fiy(a), inf fiy (b)} and

ae(xoy)oz beyoz

INOE max{ sup A,(c), sup j:A(d)} .
ce(xoy)oz deyoz

(ii) type 2, if forall f € X0z,

7 1 sup  fy(a), inf fi (D)
ﬂA(t)Zmln{ae(xoy)OZ 4@, 1t fi4q and

1.,(0) < inf A4(c), sup 1,(d)
J4(t) < max {ce(xoy)oz s

(iii) type3,ifforall fexoz,

7 inl sup fiy(a), sup fi, (D)
f14(¢) 2 min {ae(xoy)oz beyor and

ﬂjA(t)Smax{ inf  44(c), inf /iA(d)}'
Ce(xoy)oz deOZ

(iv) typed,ifforall [€X°Z,

~ : inf  f4(a), sup f14(b)
ﬂA(t)Zmln{ae(xoy)oz A . A

YNOE max{ sup A4(c), inf A4(d )} forallx,y, ze H

ce(xoy)oz dEyOZ

Definition 3.2

Let A= @7 A:’i ) be an interval-valued intuitionistic fuzzy sub-set of H. Then Ais said to be an interval-valued
intuitionistic fuzzy positive implicative hyper BCK-ideal of
@) type 5, if there exists f € x o z such that

i,(t) Zmin{ inf  f4(a), inf ﬁA(b)} and

ae(xoy)ez beyoz

1.(0)< sup  A4(), inf A4(d)
A4(t) < max {Ce(xoy)oz deyor

(ii) type 6, if there existsf € X oz such that

f(1) > min{ sup  fi4(a), sup ﬂA(b)} and

ae(xoy)oz beyoz

ﬂZA(t)Smax{ inf  A4(c), inf iA(d)}
ce(xoy)oz deyoz

(iii) type 7, if there exists £ € X o z such that
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l[lA (t) > mln{ inf ﬁA (a)7 sup ;[lA (b)} and

ag(xoy)ez beyoz

1 ()< sup Ay(¢), inf A4(d)
/’{/A (t) S max {ce(xoy)OZ deyoz

(iv)  type 8, if there exists £ € X © Z such that

i in! sup f4(a), inf f1,4(b)
i 4(t) = min {ae(xoy)oz beyoz and

A, () <max{ inf A4(c), sup A,4(d)
ce(xoy)oz deyoz ’
Theorem 3.3
Let A =( fi4,4,) be an interval-valued intuitionistic fuzzy subset of H. Then

@) If A iis an interval-valued intuitionistic fuzzy positive implicative hyper BCK-ideal of type 3, then A isan interval-
valued intuitionistic fuzzy positive implicative hyper BCK-ideal of type 2, 4 and 6.

(i) If A is an interval-valued intuitionistic fuzzy positive implicative hyper BCK-ideal of type 2 (or) 4, then A is an
interval-valued intuitionistic fuzzy positive implicative hyper BCK-ideal of type 1.

(iii) If ,:1 is an interval-valued intuitionistic fuzzy positive implicative hyper BCK-ideal of type 2 (type 4), then 12[ is
an interval-valued intuitionistic fuzzy positive implicative hyper BCK-ideal of type 8 (type 7).

(iv) If Ais an interval-valued intuitionistic fuzzy positive implicative hyper BCK-ideal of type 1, then A is an
interval-valued intuitionistic fuzzy positive implicative hyper BCK-ideal of type 5.

Proof: (i) Assume A= (i Ajv A) is an interval-valued intuitionistic fuzzy positive implicative hyper BCK-ideal of
type 3.

Since SUP £4(b) 2 inf i4(b)and inf A,(b) < sup 1,(b)

beyoz beyoz beyoz beyoz
Now forall f€e xoz,
fy(t)> min{ sup fiy(a), sup ji, (b)} > min{ sup i (a), inf fiy (b)}

ae(xoy)oz beyoz ag(xoy)oz beyoz

/iA(t) < max{ inf ZA(C), inf ij(d)} < max{ inf /iA (¢), sup ZA (d)}
ce(xoy)oz deyoz ce(xoy)oz deyoz

Thus 4 = (fy ,i A) is an interval-valued intuitionistic fuzzy positive implicative hyper BCK-ideal of type 2.

sup fiy(@)> inf fiy(a) 4 inf A< sup Ay(c)

Since
ae(xoy)oz ae(xoy)oz c&(xoy)oz ce(xoy)oz

Now forall f€xoz,

fy0yzmin| S Aa(@sup LBy o [ inf (@), sup fiy(b)
A= ae(xoy)oz beyeoz - ae(xoy)oz beyoz

iA@gmax{ inf  A4(c), inf 2A<d)}gmax{ sup  A4(c), inf iA(d)}
ce(xoy)oz deyoz ce(xoy)oz deyoz

Thus A = (i 4 ,ﬂj A) is an interval-valued intuitionistic fuzzy positive implicative hyper BCK-ideal of type 4.

Clearly, there exists f € x o z such that

) [ sup fig(a),sup i B) . { inf A,(c), inf 1 (d)}
> /1 1) < m A » 1N A
/JA(t) < min {ae(xoy)oz beyoz and A( ) max ce(xoy)oz deyoz ’
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Thus A = (p 4 ,j, A) is an interval- valued intuitionistic fuzzy positive implicative hyper BCK-ideal of type 6.

(ii) Assume ;l =(u 4 ,ﬂj A) is an interval-valued intuitionistic fuzzy positive implicative hyper BCK-ideal of type 2.

sup fpy(a)= inf fy(a) and inf Ag©)< sup Ay(c)

Since ae(xoy)oz ae(xoy)oz ce(xoy)oz ce(xoy)oz

Now forall f €Xoz

[lA(t)Zmin{ sup f2,(a), inf QA(b)}Zmin{ inf  4,(a), inf 1, (b)} and

ae(xoy)oz beyoz ae(xoy)oz beyoz

Lty<max| inf 2@ suph (Dl<max]| sup 2,(c) sup 4,(d)
ce(xoy)oz deyoz ce(xoy)oz deyoz

Thus A = (fy A 1) is an interval-valued intuitionistic fuzzy positive implicative hyper BCK-ideal of type 1.

Assume A= (i 4 ,/{ A) is an interval-valued intuitionistic fuzzy positive implicative hyper BCK-ideal of type 4.

Since SUP Z4(B)2 inf fiy(b) 4q inf hs(d)< sup R (d)
beyoz beyez deyez deyez

Now forall f€ xoz,
OE min{ inf fi4(a), sup i1y (b)} > min{ inf fi4(a), inf [lA(b)} and

ag(xoy)oz beyoz ae(xoy)oz beyoz
/{A (t) <max| SUP A4(¢), inf A4\ < pax! sup A4(c), sup A4(d)
ce(xoy)oz deyoz ce(xoy)oz deyoz
Thus A = ( fi4,A4,) is an interval-valued intuitionistic fuzzy positive implicative hyper BCK-ideal of type 1.
(iiii) Assume A = (fy A 4) is an interval-valued intuitionistic fuzzy positive implicative hyper BCK-ideal of type 2.
Clearly there exists f € X0z
7o) > mi sup fi (@), inf 24BN, 7 (5y<max! inf A4(c), sup A4(d)l.
Ha (t) = min {ae(xoy)oz beyoz A( ) ce(xoy)ez deyoz

Thus 4 = (p 4 ,ﬂj A) is an interval-valued intuitionistic fuzzy positive implicative hyper BCK-ideal of type-8. Assume

that 4 = (p s> A A)is an interval-valued intuitionistic fuzzy positive implicative hyper BCK-ideal of type 4. Clearly
there exists f € Xxo z,

y > mi inf /jA(a)a sup ,[lA(b) , j: 1) <max sup ﬂ'A(C)a inf ZA(d) .

Ha (t) = min {ae(xoy)oz beyoz A( ) ce(xoy)oz deyeoz
Thus A =( A,ﬂ A) is an interval-valued intuitionistic fuzzy positive implicative hyper BCK-ideal of type 7.

(iv) Assume A = (f1y A 4) is an intuitionistic fuzzy positive implicative hyper BCK-ideal of type 1. Clearly there
existsf € xoz, ~ ~
fig(t)= min{ inf  f14(a), inf /14 <b>} A0 < max{ sup A(c), sup &A(d)}
ae(xoy)ez beyoz ce(xoy)oz deyoz
Thus A = (fy A 4) is an interval-valued intuitionistic fuzzy positive implicative hyper BCK-ideal of type 5.
Example 3.4

Let H ={0,1,2,3} be a hyper BCK-algebra with the following Cayley table

o 0 1 2 3
0 {0} {0} {0} {0}
1 {1} 10} 10} {0}
) {2} {2} {0} {0}
3 {3} {3} {2,3} {0,2,3}
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Define an i-v IFS 4 — ( ﬂA,jA)ingy
/&A (O) = /[lA(l) = [1’1]3 :[lA (2) = [05906]5 /[lA(?’) = [02’025]
2,(0)= 1,(1)=[0,01, 1,(2)=[0.3,0.35], 1, (3)=[0.7,0.75]

Then A = (@7 A,/i 4) is an interval-valued intuitionistic fuzzy positive implicative hyper BCK-ideal of typel, while
it is not type-2, because 3 € 300

7 .(3) = — 4 (M =min! SWP #4(a), inf f14(b)
1,,(3)=[0.2,0.25] <[0.5,0.6]—,uA(2)—m1n{aE(3012))00 4(@) inf A1®) 4

1,(3)=[0.7,0.75] >[0.3,0.35]=2A(2)=max{ inf  A4(c), sup iA(d)}.

c€(302)°0 de(2:0)
Example 3.5
Let H = {0,1,2} be a hyper BCK-algebra with hyper operation “1 " the following is the Cayley table
© 0 1 2
0 {0} {0} {0}
1 {1} {0,1} {0,1}
2 {2} {1,2} {0,1,2}

Define i-v IFS A = ( fi4,A,4) in Hby
4(0) = f2,4(2)=[1,1], fi4(1) =[0.2,0.25] and A,(0) = A,(2) =[0,0], A,(1) =[0.6,0.65].

Then A = (fy A ) is an interval-valued intuitionistic fuzzy positive implicative hyper BCK-ideal of type 4, which
is not type 3, because 1 € 202

7 (1) = — 71.,(0)=min! Sup A4(@), sup f1(b)
f1,(1)=[0.2,0.25] <[1,1]= /,,(0) mm{ae(zoo)o2 s and

A,4(1)=[0.6,0.65] >[0,0]= rnax{ inf A4(c), inf A4(d )} _
c€(200)02 de(002)
Theorem 3.6
Let A= (f1y ,j, 4) be an i-v IFS of H. Then the following statements hold:

(i) If 4 is an interval-valued intuitionistic fuzzy positive implicative hyper BCK- ideal of type 1, then A is an interval-
valued intuitionistic fuzzy weak hyper BCK-ideal of H.

(ii) If 4 is an interval-valued intuitionistic fuzzy positive implicative hyper BCK- ideal of type 2, then 4 is an interval-
valued intuitionistic fuzzy strong hyper BCK-ideal of H.

Proof: (i) Suppose A4 is an interval-valued intuitionistic fuzzy positive implicative hyper BCK-ideal of type 1. Put
z=0 intypel, forall € x°0={x} we get

i in! inf  4(a), inf f24(D)\ = yin | inf f14(@), £14()
Y7, A(x)Zmln{aE(xoy)OoluA beyoOﬂA min aexoy'“/l HAV) and

/{A(x) < max{ sup /iA(c), sup /iA(d)}: max{ sup ZA(C)J?A()/)}
ce(x0y)e0 deyo0 ceXOy

Thus A = (fiy, Y] 4) is an interval-valued intuitionistic fuzzy weak hyper BCK-ideal.
Suppose A is an interval-valued intuitionistic fuzzy positive implicative hyper BCK-ideal of type 2.
Put z =0 intype 2, forall € xo0={x}, we get

s [ sup jLg(a), inf Ay (B)) _ i [ sup fig(a), ity(y)

Ha (x) = min {ae(xoy)oO bey-0 min aexoy and

- inf A4(c), sup Ly(d)|_ {mi@J@»-
A4(x) < max {ce R oo A max | I %4 AL (1)
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We show that, for x, y € H if x < y then ji,(x)> ji,(y) and 1,(x)<A,(y).

For this, if X, € H such that x < y thatis 0 € xo ysince fi4(0) 2= ji (a) and ﬂtA 0)< ZA(b). This is true

forall a,bexoy.

Then SUP 24(@) = fi4(0) - inf A,(b) = 24(0)

aexey bexoy

“ [lA(x) > mln{ sup :[lA(a)a [lA (y)} = min{[lA (0),,[1,4()/)} = l[lA (y) and

aexoy

/iA(x) < max{ inf /{A(c)’ iA(y)} = max{/iA(O),/iA(y)} = /iA(y) ..... (i1)

cexoy

Since by (HK3) then for all@ € XoX, @ < X and so f14(@) > fi4(x), 1 ,(a) < 1,(x)

forall @,b€xoy Hence inf fly(a)2 [l (x)and SUP Aa(0) < Ay(x) .....(iii)

aexox cexox

Combining (i) and (iii), we get

inf (@) i, (x) 2 mm{bsejgy fLy(b), iy (y)}and

sup A,(¢) < 1, (x) < max { 0 ) AA(y)} forall x,y € H
ceXox

Thus A= (p 4> Y] A) is an interval-valued intuitionistic fuzzy strong hyper BCK-ideal of H.

The following examples show that the converse of the Theorem 3.6 is not true in general.
Example 3.7
Let H = {O, 1 ,2,3} be a hyper BCK-algebra with the following Cayley table

0 1 2 3
{0} {0} {0} {0}
{1} {0} {0} {0}
12} {2} 10 103
3} 3} {2} {0,2}

W = o O

Define an i-v IFS 4 = ( I[‘Aa/iA) in H by
i 4(0)= 1 (D=[1,1], f14(2)= i14(3)=[0.3,0.35] and
2,(0)= 1,(1)=[0,0], 1,(2)= 1,(3)=[0.5,0.6].

Then A = ( Ay, A 4) is an interval-valued intuitionistic fuzzy weak hyper BCK-ideal, but it is not an interval-valued
intuitionistic fuzzy positive implicative hyper BCK-ideal of typel. Because 2 € 302 = {2}

,(2)=[0.3,0.35] <[1,1]=/1,(0) = min{ae(iﬁg)ozﬂ/l (a),biergzﬂA (b)} and

. N sup A4(c), sup A ()|
2.4(2) =10.5,0.6] >[0,0]= 1,(0) maX{CGGOZ)OZ A s

Example 3.8
Let H = {O, 1 ,2} be a hyper BCK-algebra with the following Cayley table

° 0 1 2
0 10 {0} {0}
1 {3 {0} {1
2 {2} {2} {0,2}

Define an i-v IFS IZ =( [lA,/:tA)ingy
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£,4(0)=[1,1], &,4(1) =[0,0], 42,4(2) =[0.4,0.5] and

24(0)= [0,0], A,(1)=[1,1], 24(2)=[0.3,0.35] .

Then A = ( Ay, A 4) is an interval-valued intuitionistic fuzzy strong hyper BCK-ideal of H but it is not an interval-
valued intuitionistic fuzzy positive implicative hyper BCK-ideal of type 2. Because 2€202

. @) =min{ S 4@, sup fL,(h)
f1,(2)=[0.4,0.5] <[1,1]= /i(0) mm{ae(zoo)oz bes2 and

74(2=[0.3,0.35]> [0,0] = 1,,(0) = inf 44(c), inf A4(d)}.

41=10.3,0.351> [0.0] = £,(0) = max| _inf Zi(e) inf

Corollary 3.9

Let A= ( jiy,A4,) be an interval-valued intuitionistic fuzzy positive implicative hyper BCK-ideal of type 1, if A

satisfies the “inf- sup” property, then A= @7 A,ﬂj A) is an interval-valued intuitionistic fuzzy s-weak hyper BCK-
ideal of H.

Corollary 3.10
Let A=( fi ,A,) be an interval-valued intuitionistic fuzzy Positive implicative hyper BCK-ideal of type 2

and x,y € H . Then
() X <<y imply fip ()2 fis(y) and 14(x) < 1,(»)

(i) [ 4(x) 2 min{[zA(a),[tA(y)} and A4 (x) < max{/TA(b), ZA(y)} foralla,bexoy.
Corollary 3.11

Every interval-valued intuitionistic fuzzy positive implicative hyper BCK-ideal of type-2, is an interval-valued
intuitionistic fuzzy s-weak hyper BCK-ideal (hence an interval-valued intuitionistic fuzzy weak-hyper BCK-ideal)
and an interval-valued intuitionistic fuzzy hyper BCK-ideal.

Corollary 3.12

It A= (p A,/AI A) is an interval-valued intuitionistic fuzzy positive implicative hyper BCK-ideal of type 2, then
fy(x) > min{aiergy fy(a), iy (J’)} and A4(x) < max{ sup A4(0), i\ for allx,y e H

bexoy

Definition 3.13
An1FS A =( fi4,A,)in H is said to be an interval-valued intuitionistic fuzzy closed if it satisfies X, € H such

that X <<y, Hy(x) 2 f14(y) andiA(x) < ZA(y).
REFERENCES

[1] Marty F. Sur une generalization de la notion de groupe. 8th Congress Math Scandinaves, 1934, 45-49.

[2] Jun YB, Xin XL. Scalar elements and hyper atoms of hyper BCK-algebras. Scientiae Mathematicae Japonica,
1999, 2: 303-309.

[3] Zadeh LA. The concept of a linguistic variable and its application to approximate reasoning. I, Information Sci and
Control, 1975, 8: Z199-249.

[4] Atanassov KT. Intuitionistic fuzzy sets. Fuzzy Sets and Systems, 1986, 20: 87-96.
[5] Atanassov KT, Gargov G. Interval valued intuitionistic fuzzy sets. Fuzzy Sets and Systems, 1989, 31: 343-349.

[6] Satyanarayana B, Krishna L, Durga Prasad R. On interval-valued intuitionistic Fuzzy hyper BCK-ideals of hyper
BCK-algebras. Journal of Advance Resarch, 2014, 7: 1219-1226.

[7] Durga Prasad R, Satyanarayana B, Ramesh D, Gnaneswara Reddy M. On intuitionistic fuzzy positive implicative
hyper BCK- ideals of BCK-algebras. Appls J of Pure and Appl Math, 2012, 6: 175- 196.

[8] Biswas R. Rosenfeld’s fuzzy subgroups with interval valued membership function. Fuzzy Sets and Systems, 1994,
1: 87-90.

Pelagia Research Library



