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Abstract. The purpose of this paper is to define the notion of an interval-
valued fuzzy H-ideal(briefly, an i — v fuzzy H-ideal) of a BCl-algebra. Nec-
essary and sufficient conditions for an i — v fuzzy ideal to be an ¢ — v fuzzy
H-ideal are stated. A way to make a new i — v fuzzy H-ideal from old one is
given.
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1. PRELIMINARIES

The notion of BCK-algebras was proposed by Iami and Is’eki in 1966. In
the same year, Is’eki [4] introduced the notion of a BCIl-algebra which is a gen-
eralization of a BCK-algebra. Since then numerous mathematical papers have
been written investigating the algebraic properties of the BCK/BCl-algebras
and their relationship with other universal structures including lattices and
Boolean algebras. Fuzzy sets were initiated by Zadeh [8]. In [7], Zadeh made
an extension of the concept of a fuzzy set by an interval-valued fuzzy set (i.e.,
a fuzzy set with an interval-valued membership function). This interval-valued
fuzzy set is referred to as an i — v fuzzy set. In [7], Zadeh also constructed a
method of approximate inference using his i — v fuzzy sets. In [2], Biswas de-
fined interval-valued fuzzy subgroups (i.e., i—v fuzzy subgroups) of Rosenfeld’s

!Corresponding author



1328 A. Kordi, A. Moussavi and A. Ahmadi

nature, and investigated some elementary properties. In this paper, using the
notion of interval-valued fuzzy set by Zadeh, we introduce the concept of an
interval-valued fuzzy BCl-subalgebra (briefly, i — v fuzzy BCl-subalgebra) of
a BCl-algebra, and study some of their properties. Using an ¢ — v level set
of an i — v fuzzy set, we state a characterization of an ¢ — v fuzzy H-ideal of
BCl-algebras. We prove that every ¢ — v fuzzy H-ideal of a BCl-algebra X
can be realized as an ¢ — v level H-ideal of an ¢ — v fuzzy H-ideal of X. In
connection with the notion of homomorphism, we study how the images and
inverse images of ¢ — v fuzzy H-ideal become ¢ — v fuzzy H-ideal.

By a BCl-algebra we mean an algebra (X;*,0) of type (2,0) satisfying the
following axioms:

(1) ((zxy)*(xx2)*(zxy) =0,

(2) (z*(zxy))xy) =0,

(3) zxx=0,

(4) xz+xy=0and y*z =0 imply z =y.
for all x,y, 2z € X. We can define a partial ordering ” <” on X by x < y if and
only if z xy = 0.
The following statements are true in any BCl-algebra X:

(1.1) (xxy)xz=(r*2)*y,

(1.2) z%0=ux,

(1.3) (z*2)*(yx2) <xxy,

(14) xz<yimpliessz*xz <y*zand z*xy < z*z,

(1.5) Ox(zxy)=(0*xx)*(0xy),

(1.6) zx*(zx*(zx*xy)) =mxx*y.

Definition 1. A non empty subset I of X is called an ideal of X if it satisfies:
(I,) 0 e,
(I) x«y €l and y € I imply z € I.

Definition 2. A nonempty subset I of X is called an H-ideal of X if it satisfies
condition (I;) and
(I3) z* (y+xz) € I and y € [ imply x % z € I.

Putting z = 0 in (I3) then we can see that every H-ideal is an ideal.

Definition 3. A fuzzy set p in a BCl-algebra X is called a fuzzy H-ideal of
X if

(FL) 1(0) = ple),

(FI) pla + 2) > mingpu(a + (y + 2)), 1u(y)}.
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An interval-valued fuzzy set (briefly, i — v fuzzy set) A defined on X is given
by
A= {(z, [pi(2), ua(@)))}, Vo € X(briefly, denoted by A = i}, n3)),
where p5 and pY are two fuzzy sets in X such that pf < p4 for all z € X.
Let i4(z) = [1h, pY], Vo € X and let DJ0, 1] denotes the family of all closed
subintervals of [0, 1]. If p4i(x) = pY(z) = ¢, where 0 < ¢ < 1, say then we have
Ti4(x) = [c, ] which we also assume, for the sake of convenience, to belong to

D[0,1]. Thus fis(x) € D[0,1],Vz € X, and therefore the i — v fuzzy set A is
given by

A={(z,fis(x))}, Vo € X, where i (z) : X — DI[0,1].

Now let us define what is known as refined minimum (briefly, rmin) of two
elements in D|0,1]. We also define the symbols 7 > 77 < 7 and 7 ="
in case of two elements in D[0, 1]. Consider two elements Dy := [ay, b;] and
DQ = [CLQ, bg] € D[O, 1] Then

rmin(Dy, Dy) = [min{ay, as}, min{by, ba}]

Dy > Dy & a; > ag, by > by;

and similarly we may have Dy < Dy and Dy = Ds.

2. INTERVAL-VALUE FUZZY H-IDEALS OF BCI-ALGEBRAS

Definition 4. An Interval valued fuzzy set A in BCl-algebra X is called an
interval-valued fuzzy H-ideal of X if it satisfies

(F1) 714(0) = Tia(2)
(F L) Fia(z * z) = rmanf{fia (@ (y * 2)), a(y) }-

Example 1. Consider a BCI-algebra X = {0, a, b, c} with the following Cay-
ley table:

10 a b c d e
0|0 0 0 ¢ ¢ c
ala 0 a d ¢ d
b|b b 0 e e c¢
clc cc 00O
d{d ¢ d a 0 a
ele e ¢c b b 0

let an ¢ — v fuzzy set A defined on X be given by

_ [ 104,09] ; z€{0,a}
Aa(®) _{ [0.1,0.3] ; othewise

It is easy to check that A is an i — v fuzzy H-ideal of BCl-algebra X.
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Theorem 1. Let A be ani—v fuzzy H-ideal of X. If there is a sequence {x,}
in X such that limy, o Ti4(x,) = [1,1] then 4(0) = [1,1].

Proof. Since 1i,(0) > fiy(z) for all x € X, we have 1,4(0) > i, (x,) for every
positive integer n. Note that

[1,1] > 714(0) > nlgroloﬁA(xn) = [1,1].
Hence 714(0) = [1,1].

Theorem 2. Ani—v fuzzy set A = [u%, u4] in X is an i — v fuzzy H-ideal
of X if and only if u% and uY are fuzzy H-ideal of X.

Proof. Since p5(0) > ph(z) and p%(0) > uY(z), therefore 7i,4(0) > Ti4(x).
Suppose that p% and Y are fuzzy H-ideal of X. Let z,y, 2 € X, then

fia(wx 2) = [p (@ * 2), pG(x * 2)]
> [min{ph(z * (y * 2)), pi(y) }, min{uf(z « (y * 2)), u%(y)}]
= rmin{ [ (x * (y * 2)), p% (z * y
= rmin{fis(z * (y * 2)), Ba(y)}.

Hence A is an ¢ — v fuzzy H-ideal of X.
Conversely, assume that A is an ¢ — v fuzzy H-ideal of X. For any x,y € X,
we have

[ (2 2), i (2% 2)] = g (2 % 2)

> rmind{fiq(x + (y * 2)), Tia(y) }
= rovind [ (v * (y * 2)), pG (2 * (y * 2))], (105 (y), 14 ]}
= [min{u (o (% 2)), 1 (o) mind (o (y%.2)). 18 ().

It follows that uh(z * 2) > min{pf(z * (y * 2)), u5(y)} and pY(z * 2) >
min{uY (z * (y * 2)), u%(y)}. Hence p% and pk are fuzzy H-ideal of X.

Lemma 1. Ani—v fuzzy set A= [u4, uY] in X is an i — v fuzzy ideal of X
if and only if p% and pY are fuzzy ideals of X.

Proof. Since p5(0) > pk(z) and p%(0) > uY(z), therefore 7i,4(0) > Ti4(x).
Suppose that p4 and Y are fuzzy ideals of X. Let z,y € X, then

fa(z) = [ph(x), pi ()]
[min{pi(x * y), 1

rmin{[ph(x « y), pY(x *

rmin{fis (v * y), ia(y) }.

v

)}, mm{m( ), 1% (y)}]
y

] 4(y), may)l}

Ll

Hence A is an ¢ — v fuzzy ideal of X.
Conversely, assume that A is an ¢ — v fuzzy ideal of X. For any =,y € X, we
have
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(Wi (z), pG(x)] = Ta(x)

> rmin{fis(x *y), fa(y)}
rmin{ [pf(x * y), u%(w *y), [ (y), 5 (y)]}
[min{pi(x * y), p5(y)} min{pf(x = y), n5(y)}H.

It follows that uh(x) > min{uh(x x y), ub(y)} and pY(x) > min{uY(z *
v), 1% (y)}. Hence pk and pf are fuzzy ideals of X.

Theorem 3. Every ¢ — v fuzzy H-ideal of a BCI-algebra X s an © — v fuzzy
ideal.

Proof. Let A = [uf, uY4] be an i — v fuzzy H-ideals of X, where p4 and p§
are two fuzzy H-ideals of BCl-algebra X. Thus pf and 1Y, by Proposition 1
of [5], are fuzzy ideals of X. Hence by lemma 1, A is an ¢ — v fuzzy ideal of X.

Theorem 4. Let A = [u%, uY] be ai—v fuzzy set in a BCI-algebra X. Then
the following statements are equivalent:

(1) Ais an i — v fuzzy H-ideal of X,

(/”’) fOT all T,y € X; ﬁA(x * y) = ﬁA('x * (O * y))f

(i) for all o,y > € X; Tiu((z 4 y) % 2) > Talo % (y % 2)).

Proof. (i) = (ii) Let fi4 be an i — v fuzzy fuzzy H-ideal of X, then

fa(z xy) = rmin{fis(z * (0% y)), 74(0)} = a(z * (0% y)).
Therefore fi4(z * y) > fi (z % (0% y)) for all z,y € X.
(i1) = (uii) For all ,y,z € X, we have
((xy)* (0 2))* (wx (yx2)) = ((wxy)« (xx(y*2)))* (0 2)
<{(y#2) ) (052
=(0x*2)x(0%2)=0,
x * (y * z). Therefore
A((@xy) * (05 2)), pz (2 % y) * (0% 2))]
x ok (y * 2)), pi (2 (y + 2))]
=Ta(@ = (y * 2)).
Thus by (ii), we have Ti,((x * y) * 2) > [i4(x * (y * 2)).
(i1) = (uii) For all ,y,z € X, we have
Fa(@ = z) 2 rmin{fiy((z * 2) *y), Ha(y)}
— rmin{ia (e + ) * 2), Fa(9)}
= rminf{fi,(z * (y * 2)), Ta(y) }-
Therefore i, (x * 2) > rmin{ (x * (y*2)),74(y)}. Hence A is an i — v fuzzy
H-ideal of X.

Theorem 5. Let A be an i — v fuzzy set in a BCIl-algebra X. Then A is an
1 — v fuzzy H-ideal of X if and only if the nonempty set
U(A;[01,05]) := {z € X[fia(x) > [01,00]}

is a H-ideal of X for every [61,8,] € D[0,1]. We then call U(A;[01,05]) the
1 — v level H-ideal of X.

hence (z*y) * (0% 2) <
*

(@ xy) x (0 2)) = [
= [14(
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Proof. Assume that A is an i — v fuzzy H-ideal of X. Since for all z €
U(A; [01,02]) we have [i,(0) > i (x) > [01,d2]. Therefore 0 € U(A; [0y, da)).
Now, let z,y, z € X such that, z * (y * 2),y € U(4;[61,5,]). Then

Falxx2) > rmin{fiy(z* (y * 2)), Ha(y)}
Z rmin{[él, 52], [(51, (52]}
= [517 52]7

and so x * z € U(A; [01,0]). Thus U(A; [61,5,]) is a H-ideal of BCI-algebra of
X.

Conversely, assume that U(A4; [61, d2])(# 0) is a H-ideal of X for every [0, dy] €
D[0,1]. Suppose that there exist zg,v0,20 € X such that 7i,(zg * 29) <

rman{ i, (zo * (Yo * 20)), Ba(yo)}-
L}Tt Tia(zo * (Yo * 20)) = [B1, Ba],ia(yo) = [Bs, Ba), and Tiy(zo * 29) = [d1, 0],
then

61, 02] < rmin{[B, Ba], [B3, B4]
= [min{B, G5}, min{3;, G4 }]
Hence §; < min{f;, 3} and 0y < min{fs, 54}. Taking
hus el = 5 (Fa o 20) + rmin{Fia(eo * (v0 ), Fa(wo) )

we obtain
(A1, Ao] = 5([01, 03] + [min{ By, B3}, min{3a, B4}])

= [%(51 + min{ﬁl, ﬂ3})7 %(52 + min{ﬁ% ﬂ‘l})]
It follows that

min{ 3, B3} > 51 = %(51 +min{3, B3}) > 01,

win{B, (b} > B = 5 (62 + min{ By, 51}) > by

so that [min{Sy, B3}, min{Ba, Ba}] > [B1, Ba| > [01, d2] = Ta(w0 * 20)-
Therefore, xo * 20 U(A, [1, (2]).
On the other hand,

Ta(xo * (Yo * 20)) = [P, B2 > [min{By, B3}, min{ s, Ba}] > (61, F2]
and
Ba(yo) = [B3, Ba] > [min{ By, B3}, min{ B, Bs}] > [B1, Ba]
and so zo * (yo * 20), Yo € U(A, [b1, Ba]).

But this contradicts the fact that U(A, [31, 3]) is a H-ideal of X. Hence
Talxxz) >rmin{fis(z* (y*2)),14(y)}, for all z,y,z € X.

Theorem 6. Fvery H-ideal of a BCIl-algebra X can be realized as an i — v
level H-ideal of an i — v fuzzy H-ideal of X.
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Proof. Let I be a H-ideal and A be an 7 — v fuzzy set on X defined by

— a0 5 el

Ra(®) _{ [0,0] ; othewise

where a1, as € (0, 1], with a1 < ay. We show that A is an i —v fuzzy H-ideal
of X. Let x % (y* 2),y € I, then x * z € I and so

fia(@ * z) = [on, o] = rmin{[on, o], [an, o]} = rmin{fia(x + (y * 2)), Ta(y) }-
If at least one of z* (y* z) and y is not in A, then at least one of i, (x * (y * 2))
and T4 (y) is 0. Therefore

EA(I * Z) > [07 O] = Tmin{[oa O]v [07 O]} = Tmin{ﬁA(x * (y * Z))vﬁA(y)}
This means that fi, satisfies (F'I3). On the other hands, since 0 € I,74(0) =
[y, ag] > Tiy(z), for all x € X and so [y satisfies (F'1;). Thus, fi, is ani—v
fuzzy H-ideal of X. It is clear that U(A4;[ay, as]) = I. This completes the
proof.

Theorem 7. Let I be a subset of a BCIl-algebra X, such that 0 € I and let A
be an © — v fuzzy set on X which is given in the proof of Theorem 5. If A is
an 1 — v fuzzy H-ideal of X, then I 1s a H-ideal of X.

Proof. Assume that A is an i — v fuzzy H-ideal of X. Let % (y * 2),y € I,
then i, (z * (y * 2)) = o, ao] =Ti4(y), and so,

Balx*z) = rmin{fiy(z * (y * 2)), Ba(y) } = rmin{[on, o], [a1, as} = [an, as).

This implies that x % z € 1.

Theorem 8. If A is an 1 — v fuzzy H-ideal of a BCIl-algebra X, then the set
Xz, ={r € X|fiy(x) =7(0)} is a H-ideal of X

Proof. Let z x (y*2),y € X;z,. Then i (y) = 714(0) = fig(@ * (y * 2)), and so

Fa(@ = z) 2 rmin{fis(z * (y * ), Ba(y)} = rmin{fi,(0),4(0)} = 714(0).
Therefore fi (v * 2) = 7i,(0), that is x x 2 € X,. Hence Xz, is a H-ideal of
X.

Theorem 9. For an i — v fuzzy H-ideal A of BCIl-algebra X, the i — v fuzzy
set A* in X defined by fig(x) = Hy (0% x), for all z € X is an i — v fuzzy
H-ideal of X.

Proof. For all z,y, z € X, we have

Fas (@ 2) = [i4(0 (2 x 2))
= Ta((0x 2) (0% 2))
> vimin{ia((0 2) # (0% ) # (0 2))), 7a(0 5 )}
= rmind7ia (0 (z+ (y % 2))), 70+ y)}
= rmin{fig. (x % (y * 2)), Ta-(y) }-
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Therefore A* is an ¢ — v fuzzy H-ideal of X.

Theorem 10. Let A be an i —v fuzzy ideal of BCI-algebra X. If i (x xy) >
Tia(x) for all x,y € X, then A is an i —v fuzzy H-ideal of X.

Proof. Since A is an i — v fuzzy ideal of X, by hypothesis we have

rmin{Tis(zx (Y * 2)), Ba(y)} < rmin{fia((x * 2) * (Y * 2)), Ba(y * 2)} < Halz* 2).
For all x,y,z € X. Hence A is an i — v fuzzy H-ideal of X.

Definition 5. ([3]) An i—wv fuzzy set A in X is called an interval-valued fuzzy
BCl-subalgebra (briefly, i — v fuzzy BCI-subalgebra) of X if

fia(wxy) = rmin{fis (), a(y)} Va,y € X.
Theorem 11. Every i — v fuzzy H-ideal of BCl-algebra X is an i — v fuzzy
subalgebra of X.

Proof. Let A = [u%, uY] be an i — v fuzzy H-ideal of X, where p% and pY are
two fuzzy H-ideal of BCl-algebra X. Thus pf and Y are fuzzy subalgebra of
X. Hence by Theorem 3.7 of [3], A is an i — v fuzzy subalgebra of X.

3. Cartesian product of i — v fuzzy H-ideals

Definition 6. (see also [1]). A fuzzy relation A on any set X is a fuzzy subset
A with a membership function Q4 : X x X — [0, 1].

Lemma 2. (see also [1] ) Let ia and figy be membership function of each
x € X to thei—wv subsets A and B, respectively. Then pa X ppg is membership
function of each element (x,y) € X x X to the set A x B and defined by

(4 x ) (w,y) = rmin{pia(z), ip(y)}

Definition 7. Let A = [u},74] and B = [u5,~7%] be two i — v fuzzy subsets
in a set X. The cartesian product of A and B is defined by

A X B = {((x7y>7ﬁA X ﬁB)Qv(may> € X X X: Where EA X ﬁB X XX —
D[0,1].

Theorem 12. Let A = [u4, uY] and B = [uk, u¥] be two i — v fuzzy subsets
i a set X, then A x B is an i — v fuzzy H-ideal of X x X.

Proof. Let (z,y) € X x X, then by definition



Fuzzy H-ideals of BCl-algebras 1335

= [min{p5(0), p5(0)}, min{u%(0), u%(0)}]
> [min{pf(z), ué(y)}, min{pY(z), u3(y)}]
= rman{ [} (x), u% (@), (i (), 1)1}
= rmin{fia(z), ﬁB(y)}

= (fia X Tip)(2,y).

Therefore (F'I5), holds.
Now, for all z,y, z € X, we have

(s % Fp) (2 8) (2, 2)) = (fia X Fig) (&% 2, % %)
=rmin{pa(x x 2), pp(& x 2)}
> rmin{rmin{ia(z + (y * ), Fa(y)} rmin{fig (& * (§+
2),mp()}}
= rmin{[min{u (z * (y * 2)), o5 (y) }, min{uf (x * (y*
)15 ()} (il (6 % ), 1 (5)}, mind ) (4
(5 ), )1}
= [min{min{uk (oe(ye2)), 1y (4542}, minduch (v), 1l
min{min{ul(ox(yxz)), p (E6(5+2) . min{l] (), i ()} 1]
= rmin{(fa X fip) (@ * (y*2), & * (Y * 2)), (4 X Wp)(y, Y

Hence A x B is an ¢ — v fuzzy H-ideal of X x X.

Theorem 13. Let A = [u%,7Y] and B = [uk,vY] be two i — v of a set X. If
A X B isi—wv fuzzy H-ideal of X x X, then

(1) a(0) = Ta(x) or 1p(0) = fip(z),

(1) (0) = Ta or up(0) > fip(x),

(iid) 714(0) = Tia(z) or a(0) = Tip(x),

(iv) A or B is an i — v fuzzy H-ideal of X.

Proof.(i) Suppose that 7i,(0) < fiy(z) and fiz(0) < fg(x), then

(Fia x fig)(z,y) = rmin{fis(z), fig(y)}
= [man{p}(x), pp(y)}, min{pi(x), u3(y)}]

> [min{p5(0), pp(0)}, min{p4(0), up(0
= rmin{fi4(0), ip(0)} = (Fix % fip)(0,0

This is a contraction.
(1) Suppose that 7i5(0) < fis(x) and 7ig(0) < fig(x), then

(714 x 7p)(0,0) = rmin{7i,(0), 715 (0) }
= [mm{/m( ) 15(0)}, min{pi(0), pp(0)}
= [15(0), np(0)] = T (0).

—_—
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It follows that
(74 X Tig)(z,y) = rmin{fis(z), Tip(y) }
> Tmin{ﬁB(O)aﬁB(O)%

=1p(0) = (ig X 1g)(0,0).

This is a contraction.

(i41) Similar to (i4).

(iv) By (i) suppose that mg(0) > mg(x), for all z € X. Form (ii7), take
1i4(0) > Tg(x), for all z € X. Then

(Fa X [ip)(0, ) = rmin{fi,(0), ip(2)} = Tp(x). ()

Since A x B is an i — v fuzzy H-ideal, we have

(g X Tip) (w1, m2) * (21, 22)) = rmin{(fiy X fig)((T1, 22) * (Y1, y2) * (21, 22))),
(714 X Bg)(Yy1,92) }
= rmin{(fiy X fig)(T1* (Y1 * 21), T2 * (y2 * 22)),
(T4 X Tip)(y1,92)}-

If x1 =y = 21 =0, then

(Fia X p) (0, 22 % 22) > rmind{ (fiy X ig)(0, x2 * (y2 * 22)), (ia X [15)(0,y2) }-
By (x), we have

Ap(T2 * z9) > rmin{fip(ze * (y2 * 22)), fip(y2) }-

This proves that B is an ¢ — v fuzzy H-ideal of X. Similarly, we can show A
is an i — v fuzzy H-ideal for case when fi4(0) > 7ia(z) and fp(0) > ma(z) for
all x € X. This gives A is an ¢ — v fuzzy H-ideal of X.

Definition 8. (See also [4])Let Tip be i — v membership function of each ele-
ment z € X to the set B. Then strongest ¢ — v fuzzy relation on X, that is a
fuzzy relation 7i4 on fip and g4, whose ¢ — v membership function , of each
element (z,y) € X x X and defined by

Tiay (€, y) = rmin{fis(z), Iis(y)}
Definition 9. Let B = [u%p, uY 3] be an i — v subset in a set X. Then the
strongest ¢ — v fuzzy relation on X that isai—v A on B is Ag and defined by
AB = [MﬁB’ IL[/%B:I

Theorem 14. Let B = [ufp, uYp| be an i — v subset in a set X and Ap =
[uf‘B, ,uXB] be the strongest i — v fuzzy relation on X. Then B is an i —v fuzzy
H-ideal of X if and only if Ag is i — v fuzzy H-ideal of X x X.
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Proof. Let B be an i — v fuzzy H-ideal of X. Then

7y (0.0) = rmin{7ip(0),7ip(0)} = rmin{fin (@), 7a(y)} = 7ia, (2.)
for all (z,y) € X x X. On the other hand

By (21, 22) * (21, 22)) = g, (21 % 21, T2 % 22)

= rmin{fig(x * 21), Gp(w2 * 29)}

> rmin{rmin{fig(x1 * (y1 * 21)), Be(y1)}, rmin{fs (rex
(y2* 22)), i (y2) } }

= rmin{rmin{fig(z1 * (y1 * 21)), G(ra * (Y2
z2)) }, rmin{fip(y1), B (y2) }}

= rmin{fia, (T1 % (Y1 * 21), T2 % (Y2 * 22)), T, (Y1,Y2) }

= rmin{fia, (21, 2) * ((y1,42) * (21, 22))), Ta, (Y1, 42) }

for all (1, 22), (y1,92), (21, 22) in X x X. Hence Ap is an i — v fuzzy H-ideal
of X x X.

Conversely, let Ag be an i — v fuzzy H-ideal of X x X. Then for all (z,x) €
X x X, we have

rmin{fig(0),fp(0)} = Hag (0,0) > ﬁAB(I7x) = rmin{fig(v), fip(v)}

or fip(0) > Tip(z) for all z € X. Now, let (z1,22), (y1,¥2), (21,22) € X x X,
then

rmin{fip(x1 * 21), (@2 * 22)} = i, (@1 * 21, T2 * 22)
= Ta, (21, 22) * (21, 22))
> rmin{fa, (1, 22)%((y1, y2)*(21, 22))), Ba, (Y1, y2) }
= rmin{fi, (215 (y1%21), T2*(y2%22)), Ba, (Y1,Y2) }
= rmain{rmin{fp(z1x(y1%21)), G (y1)}, rmin{fpg(xex
(y2 * 22)), 1 (y2) }}-

If xo =ys = 20 =0, then
rmin{fip(z1 * 21), 7p(0)} = rmin{rmin{fip(z1 * (y1 * 1)), Iip(y1)}, 15(0)}
or

fp(@1 * 21) = rmin{fip(z1 * (y1* 21)), Is(y1) }-
Therefore B is an ¢ — v fuzzy H-ideal of X.
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