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Abstract

The notion of interval value fuzzy k-ideal of KU-semigroup was studied as a
generalization of afuzzy k-ideal of KU-semigroup. Some results of this idea under
homomorphism are discussed. Also, we presented some properties about the image (pre-
image) for interval valued fuzzy k-ideals of a KU-semigroup. Finally, the product of interval
valued fuzzyk-ideals is established.

Keywords: KU-algebra;KU-semigroup; interval valuefuzzy S-ideal; interval value fuzzy k-
ideal; interval value fuzzy P-ideal.

1. Introduction
Prabpayak and Leerawat [1,2]. Introduced the KU-algebra which is dual of BCK-algebra.

In [3]. Kareem and Hasan introduced the KU-semigroups and defined some types of ideals in
this concept. The fuzzy set was initiated by Zadeh, in [4]. Since then this concept has been
applied in many distinct branches of mathematics such as groups, vector space, topological
space and ring theory. In [5]. The idea of fuzzy KU-algebra was introduced by Mostafa et al.
and the fuzzy KU-semigroupwas studied by Elaf and Kareem in [6]. Fuzzy sets extensions
such as intuitionistic fuzzy sets, Bipolar-valued fuzzy sets, and interval valued fuzzy sets were
studied by many mathematicians see [7-12]. The notion of interval value fuzzy k-ideal of KU-
semigroup was studied in this paper and few properties were investigated. Some results of
these ideals ina KU-semigroup under homomorphism are discussed. The image of these ideals
in a KU-semigroup was defined. Finally, the product of some ideals was established.

2. Preliminaries

In this part, we review some concepts related to KU-semigroup and interval valued fuzzy
logic.
Definition (1) [1-2]. Algebra(R,*,0) is called a KU-algebra if, for all y,y, T € X,
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(kup) * V) *[r*D*x*D] =0,

(ku2) X *O = Oa

(kug) 0% x = x,

(kuy) x*y = 0and y * y implies y = y and,

(kus) x * x = 0.

A binary relation <on X is defined by y <y & y* y = 0. It follows that (X,<) is a
partially ordered set. Then,(X,*, 0) satisfies the following statements. For all y, y, T € R,
ku)[(y* O *(r* D] < (X *v),

(kuy)0=< x,

(Ruz) ¥y < v,y < x implies y =y

(Rup) y*x <x .

Example (2)[1]. Let X = {0, a, b, c} be a set and * a binary operation defined in the following

table
= | 0|la| b|c
0| 0|la| b|c
al| 0|0 0]|b
b|O0O|b| 0| a
c| 0| 0| 0]|O0

It is easy to see that(X,*,0) is a KU-algebra.
Theorem(3) [2]. Let(X,x,0) be a KU-algebra. Then, for all y,y,T € X,
(HIfy <y implies y * T < y * 1,
Qx**xD=y*Q*0,
G y*)*x)=v.
Definition (4) [1-2]. Let(X,*,0) be a KU-algebra and I be a non- empty subset of X. Then [ is
called an ideal of X if for any y, y € X, then

) 0 € Iand

(i1) ifyxy€land y €l implyy € 1.
Definition (5) [1-2]. Let I be a subset of a KU-algebra(X,*,0) and # ¢. Then I is named a
KU-ideal of &, if
(I;) 0 € I and
(I)Vy,v,TeER, (x*(y*1)) Elandy € limply y xT € .
Definition (6)[3]. A KU-semigroup is a nonempty set 8 with two binary operations *,cand a
constant 0 satisfying the following
(D (X,*,0) is a KU-algebra,
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(IT) (X,0) is a semigroup,

(IIT) The operation o is distributive (on both sides) over theoperation *, i.e.
Xe(y*t)=Uey)*(xeDand(y xy)et=(yo1)* (y o), forall y,y, T EX.

Example (7)[3]. LetX ={0,1,2,3}be a set. Define* -operation and eo-operationby the

following tables

* 0 1 2 3 o 0 1 2 3
0 0 1 2 3 0 0 0 0 0
1 0 0 0 2 1 0 1 0 1
2 0 2 0 1 2 0 0 2 2
3 0 0 0 0 3 0 1 ) 3

Then (X,*,0,0) is a KU-semigroup.
Definition (8)[3]. A subKU-semigroup is a non—-empty subset A of a KU-semigroup &
and it is satisfiedyxy,yoy €A, forall y,y € A.
Definition (9)[3]. Let (X,*,0,0) be a KU-semigroup and ¢ # I X. Then,
I is named an S-ideal of X , if
1) I is an ideal of a KU-algebra(R,* ,0),
ii)ForallyeNX,a€l,wehave yoca € andacoy € 1.
Definition (10)[3]. Let (X,*,0,0) be a KU-semigroup andep # A < X. Then A is said to be a
k-ideal of X , if
i) Aisan KU -ideal of a KU- algebra (X, ,0),
ii) Forallye X,a € A,wehave yca€ Aandaoy €A.
Definition (11)[3]. Let (X¥,x,0,0), be a KU- semigroup and ¢ # A < X. Then,
A is said to be a P -idealof X, if
(p1) Forany y,y, TEX, T* (y*y) EAandt*xy EA=T*y EA.
(p2) Forally e X,a € A,wehave yca € Aanda o y € A.
Definition (12)[3]. Let X and X' be two KU-semigroups. A mapping f: X — X' is called a

KU-semigroup homomorphism if f (y *y ) =f(x) *f(y) andf (x oy )= f(x) ° f(y), for all

XY EX
The kernel of f is denoted by ker f and is defined by { y € X: f(y) = 0}. Moreover, the image

of f is denoted by im f and is defined by { f(x) € N": y € X}.

We review some concepts of fuzzy logic.

A function u: X — [0,1] is said to be a fuzzy set of a set X and the set
U(u, t) = {x € X:u(x) = t}is said to be a level set of u, for ¢t in [0,1].
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Definition (13)[6]. A fuzzy set u of X is called a fuzzy sub KU-semigroup if, for all y,y € X
) p(x *y) =2 min {u(x), u(y)},

i) (xey)=zmin {u(), u(r)}
Definition (14)[6]. A fuzzy set p in X is called a fuzzy S-ideal of X if, for ally,y € X.

($1) n(0)= n(),

(82) u(y) = min {u(y *y),u(0}

($3) u(x 0 y)) 2 min {u(x), u(v)} .

Definition (15)[6]. A fuzzy set p in X is called a fuzzy k-ideal of X if it satisfies the following

conditions: for all y,y,T € N.
(k) w(O)= u( 7).
(k)u(x * 1) = min {u(y * (v * 1), u}

(k)u(x o v)) 2 min {u(x), u(¥)}-
Example (16)[6]. Let X8 = {0,a, b,c,d} be a set. Define* - operation and o- operation by the

following tables

*I0la|blec|d | 0la|b|c|d
0|0ja|b|c|yg 00|00 |0]O
al0|0|blc|y al0[{0[0|0]O
b|0ja|0|c|yg b|{0|0|0|O0|Db
c|0|aj0]0d clofofo[b]e
d|{0j0|0]|0]0O d[o0fa|b|c |4

Then (X,*,0,0) is a KU-semigroup. Define a fuzzy setu : X — [0,1] by
u(0) =pu(a) =04,u (by=u(c) =0.2,u(d) =0.1 . Then by routine calculation we can
prove that u is afuzzy k-ideal ofX.

Definition (17) [6]. The Cartesian product of two fuzzy sets u and Sof X is denoted by

pX B:R XK - [0,1] and defined by (u X B)(x,y) = min{u(x), 5(¥)},Vx, v € K.
Definition (18)[6]. Let u be a fuzzy set in K. If u is defined by: X X X — [0,1], then u is said
to be a fuzzy relation on a set S, where SC .

Definition (19)[6]. Let u be a fuzzy relation on X and f be a fuzzy subset of . Then the

strongest fuzzy relation on X is denoted by g and is defined as follows

ugQey) = min{B(C0), ()}, Vi, v €X.

3. Interval value fuzzy k-ideals in KU-semigroup

In this part, we recall the definition of interval valued fuzzy set fi of X as follows
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g = {00 GO, 1Y GOD:x € &}, by briefly g = [ub, uU], where u* and uV are two fuzzy
sets in X such that u“(x) < uY(x), for all y € Xand the closed sub-intervalsof[0, 1] is
denoted by D [0, 1]. Note that, if u*(x) = u¥(x) = ¢, where 0< ¢ < 1, then fi(y) = [c, ],
it follows that i(y) € D [0, 1] and it is given by fi: X — D[0,1], for all xéX and

D [0, 1]={[a*, aY]:at < aV for a*,aV € [0,1] } .

Consider, two elements D, =[a",a"]and D, =[b",p"]in D [0, 1] are defined by
rmin(D,, D,) = [min(a",b"), min(a" ,b" )] and r max(D,, D,) = | max(a*,b" ), max(a" ") |.
Definition (20). Let(X,*,0,0) be a KU- semigroup. If fi: X = D[0,1], then the level subset of
fiis denoted by fi; and it is defined by fif ={y € R: i(y) = t}, forevery [0,0] < < [1,1].
Definition (21). Let (X,*,0,0)be a KU-semigroup and fi: X = D[0,1]. Then [ is called an
interval valued fuzzy sub KU- semigroup R, if it satisfies the following conditions

Qe *y)) =2 rmin {aCo) , AW} A o v)) = rmin {@(x), A(y)}, Vx .,y € R
Example (22). Let X = {0,1,2,3} be a set. We define two operations by the following tables

* 0 1 2 3 s 0 1 2 3
0 0 1 2 3 0 0 0 0 0
1 0 0 0 2 1 0 1 0 1
2 0 2 0 1 2 0 0 2 2
3 0 0 0 0 3 0 1 2 3

Then(R,*,0,0) is a KU-semigroup. Define fi() as follows fi(y) =
{[0.2,0.7] if x=1{0,1,2}
[0.1,0.3] if x=3
And by applying definition21, we can prove that () is an interval valued fuzzysub KU-
semi group of N .
Definition (23). Let(X,*,0,0) be a KU-semigroup and fi: X — D[0,1] . Then f is named an
interval valuedfuzzy S-ideal of X if
(i) £ (0)z A(), Vx EX,
(iz) Forall,y,y € N, fi(y) = v min {f(x * v),a(x)},
(i3) A(x o)) = rmin {a(x) , A(¥)}.
Definition (24). Let(X,*,0,0) be a KU-semigroup and fi: X — D[0,1]. Then [ is named an
interval valued fuzzy k- ideal of X if
(F)E )= A(0), Vx €X,
(F)Forall x,7,7 € RAQx *©) = rmindfi(x * (y * O, A1)},
(f3) AQc o)) = rmin {aCy) , A(y)}.
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Example (25). From Example16, we define fi(y)as follows:
. [03,09] if y={0,ab,.c}

) {[0.1,0.6] it y=d

By this definition of fi , we can prove it is an interval valued fuzzy k- ideal.

Theorem (26). Let(X,*,0,0) be a KU-semigroup. Then i in Xis an interval valued fuzzy k-
ideal if and only if it is an interval valued fuzzy S-ideal of X.

Proof. (=) By taking y = 0 in(f,), (f3)and using (ku;), we obtain Vy,t € X

f(t) = a0 * 1) = rmin{fi(0 = (y * 1)), A(y)} = rmin{a(y * 1), A(y)} and

A(x oy)) = rmin {i(y), fi(y)} are satisfied.

(<) we have i(y * t) = r min{ii(y * (x * 1)), fi(y)} and by apply Theorem 3, we get

A(x *t) = rmin{fi(x * (y * 1)), fi(y)} and by Definition 24, we have

A(x o y)) = rmin {{i(x), f(y)}. Thus fi is an interval valuedfuzzy k-ideal of K.

Theorem (27). Let (¥,*,0,0) be a KU-semigroup, A be a nonempty subset of X and fi be an

interval valued fuzzy set in N. We define i as follows
_ [t1, t5] XEA
i) = {[all,azl] othermise where t; > ay,t, > a, and ay, a; ty,t, € D[0,1]. Then

Aisa k- ideal of Xif and only if fi is an interval valued fuzzy k-ideal of X. Moreover,8; = A,
such that®y; = { y € R:ji ()= @(0)}.

Proof. (<) Since (0) = fi(x),Vx € R, we get fi(0) = [ty, t,], then 0 € A.

Let(y * (y *t)) € Aandy € A, for any ,y, T € X. Using(f,) , we have

A+ ©) =2 rminfi(y * (v * ), A)}=rmin { [t1,t;], [t t2] } = [, 2]

and thus g(y * t)} = [tq, t,] , it follows that y x TE A .

Now, let y € A and y € A by using(f;), we know that

fCxoy) = rmin{i(x), f(y)} = rmin{ [ty, &;], [ty, t2] } = [t1, t2], and thus

A(x oy) = [t1, t;]. Hence y o y € A and it follows that A is a k-ideal of K.

(=) Since 0 € A4, it follows that i (0)= [t;,t,] = [i(x) forall y € X. Let ,y, T € XK.

Ify € Aand y * T € A, then clearly f(y * ©) = rmin{i(y * (y * ©), i(y)}.

Assume that y € A and y * T € A. Then by definition9, we have x * (y * T) € A . Therefore
Qe *©) = [a, ar] = rmin{d(y * (v * O, £y}

Also,let y € A,y € Aand y oy € A, then clearly:

A(x o) = [t1, t2] = ¥ min{a(x), A(y)}.

Assumethaty € A,y €A and y oy € A. Then fi(x o y) = [ay a,]=r min{ii(x), i(y)}.
Hence ji is a fuzzy k-ideal in K.
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Finally, we have 8y = { ¥ € R: il (x)= f(0)} = {x € R:fi ()= [t1,t,]} = A.

Theorem (28). Let(X,*,0,0) be a KU-semigroup and fi: & = D[0,1]. Then the level set fiz of
[ is a k-ideal in X iff [ is an interval valued fuzzy k-ideal.

Proof. (<) For any t = [t,, t,] € D[0,1], assume [i; is a non empty, then there exists y € fiz
and fi(y) = t. It follows from Definition 24 that i(0) = fi(y) =, so that 0 € ;.

Lety,y,T € X such that (x * (y * 1)) € fz andy € fi-. We have fi(y *(y *7)) > and A(y) =
t. From Definition 24, we get the following

A *t) = rmin{i(y * (y * 1)), @(y)} = r min[t ,t] = t}, thus y * T € [Iz.

Now, let a€f; and y €N, then f[i(y)=>t and ji(a)=>t. We get fi(yeca)=
rmin{fi(x), fi(a)} = [t,t] = t, which implies that y o a € fi;.

Similarly, a o y € fiz. Therefore fif is a k- ideal of X

(=)Let [i; be a non-empty and a k-ideal of X , we have ji(x) = t, for every t € D[0,1] and
for any y € X. This implies that y € {i; . And since 0 € {iz, then i(0) =t = fi(y).

Now, we show that i satisifies (k3;)and(k,). If not, suppose that 31, m,n € X such that
Al *n) = rmin{i(l * (m *n)), gG(m)}.

putf, = %(ﬁ(l *n) +rmin{i(l * (m *n)),@(m)}, for n any integer number,

so fi(l *n) <&, <rminf{g(l » (m =n)), A(m)}.

Implies that(l * (M * n)) € fi, and m € [iz,,butl = n & iz ,which implies fiz, is not a k-
ideal of K. Then, it is a contradiction.

Let /, m€ [iz such that fi(l e m) < r min {fi(), i(m)}.

Then by taking o = ~{fi(l e m) + r min {ji(l), fi(m)}.

We have fi(l om) < t, < r min {fi(l), i(m)}. Then, [,m € fiz butlom & fi; .

It means that iz is not k-ideal of X and this is a contradiction. The proof is completed.
Definition (29). A fuzzy set fi in X is called an interval valued fuzzy P-ideal of R if, for all
XV, TEN

(P (0)= a(x)

(Pt *y) = rmin{fi(t * (x * y), it * Y)}.

(P3)ii(x °y)) = r min {A(x), dy)}-

Example30. Let X = {0,a, b} be a set. Define *- operation ande-operation by the following
tables
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* 0 a b o 0 a b
0 0 | b b 01 0 0 0
a 01 0 ) a a | 0 a | 0
b 0 a 0 b | 0 0 b

[0.3,08] x=0
[0.2,0.4] y#0

Then (X,*,0,0) is a KU-semigroup. Define fi(y) as follows jfi(y) = {
Then fi(y) is an interval valued fuzzy P-ideal of X .

Theorem31. Let(X,*,0,0) be a KU-semigroup and fi: X = D[0,1]. If i is an interval valued
fuzzy P-ideal, then it is an interval valued fuzzy S-ideal.

Proof. By (P2) we get:

f(t*y) 2 rmin{fi(t* (x *y), i(t * Y)}, put T = 0, we get:

A0 *y) = rmin{fi(0 * (x * ), @(0 * x)}

Thus fi(y) = r min{i((x * v), A0}

The reverse of Theorem 31is incorrect. The example32 shows the reverse.

Example 32. Let X ={0,a,b} be aset. Define (*-operation) and (c-operation) by the

following tables
* 0| al| b 0 0| a | b
0 0| a|b 0000
a | 00| a al| 0] a |0
b | 0| b | O b|0| 0 b

Then(X,*,0,0) is a KU-semigroup. Define ji(y) as follows:

w00 ~flor0s] if 7 oa

We can easily prove that fi is an interval valued fuzzy S-idealofX, but it is not an interval
valued fuzzy P-ideal, since [i(0*a) = [0.1,0.3] <rmin{f(0* (b *a)),A(0xb)} =
[0.4,0.8].

4. Study of Image (Pre-image) for interval valued fuzzy k-ideal
The image and the pre- image are important topics in modern algebra so we will focus on

these two concepts in this part of our paper. We will study these concepts with the interval
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valued fuzzy k-ideals in a KU- semigroup X under homomorphism. Also, wewill prove that
the products of interval valued fuzzy k- ideals are a fuzzy k- ideal of a KU-semigroup X .

Definition33. Let f: X — Y be a mapping from KU-semigroup X into KU-semigroup Y and 7t
be an interval valued fuzzy subset of X. We define the image for fi underf, denoted by f ({I)

as follows f (@) (y) = {Supﬂ()()gef—1(y), if 7' ={x i;:e];(m)fi)se: 14ER"

And the pre-image for § under f, where 8 is an interval valued fuzzy subset of Y, denoted by
f7H(B) inXby fC0) = f(B) = FFO)V x EX.

Lemma34. Let f be a homomorphism mapping from a KU-semigroup (¥,*,0,0) into a KU-
semigroup (X'x,0,0"). Then f~1(f) is an interval valued fuzzy k -ideal of X, if the mapping
f is an interval valued fuzzy k-ideal of X'.

Proof. For all y € X, we have i(0)=8(f(0)) = B(f(x)) = fi(x). Let, ¥, € X, then we have
A+ 1) = B * D) = BEQ) * f(O) = rmin{B ) * (&) *' f(D)), BFW)}

= rmin{B(f(x * (v * ), Bf ()}

= rmin{fi(x * (v + ), A1)}

Also, we have i(x o v) = B(fCr ° 1)) = B (F () * (1)) = rmin{B(FC0)), B (1))
=rmin{i(x)), A(V)}-

Hence the proof is completed.

Theorem(35). Letf: X > X' be an epimorphism between two KU-semigroups X and X .f(ji) is

an interval valued fuzzy k- idealof \X’, if fiis aninterval valued fuzzy k- ideal ofX .
Proof. Let y,y € X', then 3y,y € X such that f(y) = ' and f(y) = y'. By definition of
image, we have (i) (x) = SuPﬁ(X)Xef‘l(x’)’ for some y € X, and,
D) = supfi(¥),¢-1(,) for somey € K.
We havefi (0)= fi(y),Vx € X . Then,
) f(ﬁ)(O')=supﬂ(0))oef-1(0r) = Supﬂ()())xef-l(x') = f(@)(x), for any x' € X.
(i) For anyy,y,t €X, let xo, € *(x)vo € f_l(y'),r0 € 1), and since [ is
ahomomorphism, thenf(Z)(x *' t)=supfi(x, * 1) 2o v0es (%)
= rmin{supfi(xo * (Yo * To))(XO *(Vorto))Ef L' * (v ¥'1))’ Sup.a(yo)yoef—l(y')}
=rmin{f([Dx * "+ 1)), (D)}
(iii) Forany y,y € X', let xo € f *(x),vo € /(¥ be such that:
DO "y )=supo ©¥0) gy arpes1(x' )

2 rmin{Supfi(Xo) (;,yer1 () SWPEW0) yoe 1)}
103
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=rmin {(D) (), (@)}
Hence the proof is completed.

Definition (36). If fand B are two interval valued fuzzysubsets of a set 8. Then the
product of i and 8 denoted by i x f is defined by:

i x B y) = rmin{ (), B(y)}forall(x,y) € X X X.
Theorem (37). The product fi X f is an interval valued fuzzy k-ideal of X X X, if

fi and f8 are interval valued fuzzy k-ideals of a KU-semigroup X.

Proof. Let(y,y) € X X X, we have
(& x B)(0,0) = rmuin{ A(0), F(0)} = rmin{ AC0), ()} = (& x BY(x, )
Now, let (x1, x2), (¥1,¥2), (t1, T2) € R X K, then

A X BLOn * T X2 * )] = rmin{i(n * 1), Btz * 1)}

> rmin{ rmin{iQe; * (v * ©0)), A1)} rmin{B(xz * (v2 * 1)), B(r2)}}

= rmin{ rmin{fi(r, * (v1 * 1)), Bz * (v2 * ©2))}, rmin{ f(y1), B (r2)}}
—rmin{ (& % B)[0t1 * (2 * T 0tz * (2 * T @ X By, v2)).
And,

(@ % B)0t1 ° X2) (1 0 ¥2) = rmin{ A0t © x2), B(y1 © ¥2)}

> rmin{ rmin{fi(x1), A0)} rmin{B(y1), B(r2)}

= rmin{ rmin{fi(x1), B(y1)}, rmin{ f(x2), B(r2)}}

=rmin{ (7 X B)(x1,v1), (@ X B)(X2¥2)}-
Definition (38). Let [I be an interval valued fuzzy set in X. If i is defined by:

fi: S X S — D[0,1], then [I is named an interval valued fuzzy relation on a set S, where SE X.

Definition (39). Let 8 be an interval valued fuzzy set in X. Then the strongest interval valued

fuzzy relation on X by ﬁ is denoted by ﬁﬁ and defined as follows ﬁﬁ()(, y) =
rmin{B(x), B(y)}, forall y,y € K.

Lemma (40). If the strongest interval valued fuzzy relation on X is an interval valued fuzzy
k-ideal of & x X, thenf(x) < (0), for all y € X and f is an interval valued fuzzy set of a
KU-semigroupX.

Proof. Let jiz be an interval valued fuzzy k-ideal of X X X, it follows that:
BGo = rmin{B (0, BGO} = Bz (e 0) < i5(0,0) = rmin{B(0), B()} = F(0).

Hence, B(x) < B(0).
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Theorem(41). The strongest interval valued fuzzy relation fiz on X isan interval valued fuzzy

k-ideal of R x X iff the mapping f is an interval valued fuzzy k-ideal of X.
Proof. (<=) Since £ is an interval valued fuzzy k-ideal of & , then fi5(0,0) =
rmin{f(0), B(0)} = rmin{B(x), B} = Az (X, v)-
Now, for any(1, x2) (¥1,¥2) (11, T2) € X X X, we have:
IIB(XL ¥Ty, X2 ¥ Tp) = rmin{ﬁ(xl, +11), Btz * T2)}
= rmin{ Tmin{ﬁ()(l, * (g * T1)):.g(}’1)}' rmin{ﬁ()(z, * (Yo * Tz))'.g(}’z)}

= rminfrmin{B(r, * 0y * 1)), B (X2, * 02 * ) )}, rmin{B (), B(r2))

=rmin{iig (12, * (r1 * ™), (X2, * 02 * 1)) g (1 v2)}-

And,

i5[(x, © x2), a0 v2)] = rmin{ B(x1 © x2), B(y1 © v2)}
> rmin{rmin{B(x1,), B(r2)}, rmin{B(y1,), B(r2)}}
=rmin{fiz (X1, X2), Az (Y1, ¥2)}-

(=) Forall, (x,y) € X X X,

rmin ((0),(0)) = #5(0,0) = B30 y) = rmin{BGO, FX)}.

Then 5(0) = B(x),Vx € K.

Now, let (1, x2) (Y1, 72) (T3, T2) € R XX,
Then
rmin(B(x1 * 1), Btz * 12)} = ﬁ[z()h * Ty, X2 * T2)

> rmin{(fiz (1 * 11), fig (2 * T2)}
— rmin{rmin{fiz G * (1 * 1)), @)} rmin{ip(ra * (2 * 1)), iz (r)})
rmin{rmin{jiz O * (1 * 1)), fig(xz, * (V2 * ©2))} rmin{fiz (v1), iz (v2)}
—rminfrminfiz (G * (0 * 1), Gz * (72 * T )b Ep(ra v}
=rmin{rmin{B(x; * (1 * 1)), B(xz * (v2 * 7))}, rmin{B(y1), B(v2)}
=rmin{rmin{B (O, * (y1 * 1), B} rmin{B(xz * (v2 * 12), B(r2)}
In particular, if we take x, = ¥, = T, = 0, then

B(x1 * 1) = rmin{B(x; * (v1 * t1), B(y1)}. Hence, the proof is completed.

5. Conclusion

The concept of an interval value fuzzy set of KU-semigroup is introduced and some
related properties are investigated. Also, some types of interval value fuzzy ideals are studied
and the relationship between them is stated. Then, an interval value fuzzy k-ideal of KU-
semigroup is studied and a few properties are obtained. Furthermore, the notion of a
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homomorphism is discussed. Main purpose of our future work is to investigate fuzzy of
several types of ideals with special properties such as an intuitionistic fuzzy and hyper of KU-

semigroup.
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