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ABSTRACT. We introduce the notion of S-fuzzy generalized bi-ideal. We intro-
duce ternary S and ternary T-products of fuzzy sets of ternary semigroup. We
find interrelationship between ternary S-product and ternary T-product. We
redefine S-fuzzy generalized bi-ideal by using ternary S-product and ternary
T-product of ternary semigroup. We introduce the notion of S-union of fuzzy
sets. We establish that S-union of S-fuzzy bi-ideal is again a S-fuzzy bi-ideal.

1. Introduction

Biswas [1] was first introduced subgroups and anti fuzzy subgroups. Madad
Khan and Tauseef Asif [9]introduced the notion of Characterizations of semigroups
by their anti fuzzy ideals. Muhammad Shabir [8]introduced the notion of charac-
terizations of ternary semigroups by their anti fuzzy ideals. Prince Willians [10]
introduced the notion of S-fuzzy left h-ideal of hemirings. Mohanraj and Vela [6]
introduced the notions T-fuzzy lateral ideal of ternary semigroups. We [7] discussed
T L-bi-ideals of ternary semigroups. A systematic study concerning the properties
and related matters of T-norms and S-norms have been made by Klement [3].

2. Preliminaries

A non-empty set R is called a ternary semigroup if there exists a mapping
RxRxR — R denoted by juxtaposition that satisfies : (abc)de = a(bed)e = ab(cde)
for all a,b,c,d,e € R. A non-empty set B of R is called generalized bi-ideal if
BRBRB C B. The generalized bi-ideal B of R is called bi-ideal if BBB C B. A
mapping p: X — [0,1] is called a fuzzy set of X. The fuzzy set u of R is called
generalized fuzzy bi-ideal if p(zwyvz) = min{u(z), u(y), u(z)} for all z,y,z €
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R. The generalized fuzzy bi-ideal p of R is called a fuzzy bi-ideal if p(zyz) >
min{u(x), u(y), p(z)} for all z,y, z € R. The fuzzy set p of R is called generalized
anti fuzzy bi-ideals if p(xwyvz) < mazx{p(z), p(y), u(z)}, for all z,y, z,u,v € R.
The generalized anti fuzzy bi-ideals p of R is called anti fuzzy bi-ideal if pu(zyz) <
maz{u(z), u(y), w(z)},for all x,y, z € R.

3. S-fuzzy bi-ideals

DEFINITION 3.1. The binary operation S on [0,1] is called a S-norm on [0, 1]
if satisfies the following conditions:

(S1) S(z,0) = S(0,z) = z (boundary condition)

(52) S(z,y) = S(y,x) (commutativity)

(S3) S(x,S(y, z)) = S(S(z,y), 2) (associativity)

(54) If z* < z and y* < y then S(z*,y*) < S(x,y) (monotonicity)
for all x,y, z,z*,y* € [0, 1].

DEFINITION 3.2. ([6]) The binary operation T on [0, 1] is called a triangular
norm[T-norm] on [0, 1] which satisfies S2 to S4 and T'(z,1) =T(1,z) ==

THEOREM 3.1. ([3]) The function S : [0,1] x [0,1] — [0,1] is a S-norm(T-
conorm) if and only if there exist a T-norm(S-conorm) such that S(x,y)=1-T(1-
z,1-y)-(1) for all x,y € [0,1].

REMARK 3.1. (1) By above Theorem 3.1, for each S-norm S, there exists T-
norm satisfying Equation (1) and that T-norm is a called S-conorm.

(2) For each T-norm T', Theorem 3.1, there exists S-norm S satisfying
T(x,y) =1—5(1—=z,1—y) and that S-norm S is called T-conorm.

(3) Various S-norms and corresponding S-conorms are tabulated as follows

S-norm T-norm(S-conorm)

Swm(z,y) = mazr{z,y},

Tv(z,y) = min{z, y},

SP(m7y):x+y_ffya

Te(z,y) =z -y,

Sc(@,y) = min{z +y, 1},

TL(ZC,y) = max{x +y — 170}7

SD(£7 ZJ) =

1 if z,y €10,1)
mazx{z,y} is otherwise,

oy — {0 if 2,y € [0,1)
bty = min{x,y}

is otherwise,

Hamacher class S-norm forA €
[0, oq]

Hamacher class T-norm for A € [0, 0]

(S (@, y) =
Sp(z,y) HA=0 To(z,y) if A\ =o00
1 i£x=y=1 (T (z,y) =<0 fA=z=9y=0
x —zy—(1—XN)x .
+y17(1{75\)zy) ¢ otherwise. —A+(17A;”(Z+yfzy) otherwise.

THEOREM 3.2. ([3]) Every T-norm [0,1] satisfies the inequality as follows
Tp(z,y) < T(x,y) < Ta(x,y), for all z,y € [0,1].
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THEOREM 3.3. Fvery S-norm S satisfies the inequality
Sp(x,y) < S(z,y) < Sm(x,y), for allz,y€[0,1].

PROOF. By Theorem 3.2, we have Ty (z,y) = T(x,y) = Tp(z,y), for all z,y €
[0,1], 1 — Ta(z,y) € 1 = T(z,y) < 1 —Tp(z,y). By Theorem 3.1, Sy(z,y) <
S(z,y) < Sp(z,y), for all z,y € [0,1] O

Hereafter, R denotes a ternary semigroup and S denotes S-norm on [0, 1],
whereas T' denotes a corresponding S-conorm on [0, 1] unless otherwise specified,

DEFINITION 3.3. The fuzzy set pu of R is called generalized S-fuzzy bi-ideal if
p(rwyvz) < S(u(x), S(uy), u(2))), for all z,y, z,w,v € R.

DEFINITION 3.4. The generalized S-fuzzy bi-ideal p of R is called a S-fuzzy
bi-ideal of R if p(zyz) < S(u(z), S(u(y), n(z))) for all z,y, z, € R.

DEFINITION 3.5. ([7]) The fuzzy set u of R is called generalized T-fuzzy bi-ideal
if p(xwyvz) = T(u(z), T(p(y), 1(z))), for all x,y, z, w,v € R.

DEFINITION 3.6. ([7]) The generalized T-fuzzy bi-ideal p of R is called T-fuzzy
bi-ideal of R if p(zyz) = T(u(x), T(u(y), 1(2))), for all x,y,z € R.

Here, we redefine S-fuzzy bi-ideals by using ternary S-products and ternary
T-products.

DEFINITION 3.7. The ternary S-product and the ternary T-product of the fuzzy
sets A, u and o of R denoted by A og pog o and A - p -7 o are defined as follows:

xi:r}lt;CS()\(a), S(u(b),o(c))) if z = abc

Ao ogo)(x) =
(Aos pos o)(a) {1 otherwise
sup T'(M(a), T(p(d),0(c))) if z = abe
(A -r o7 0)(a) = { et

0 otherwise

REMARK 3.2. (1) By taking S-norm as Sjp;-norm, then the ternary S-product
becomes ternary “o” product
inf {maxz{A(a),n(),o(c))}} if x = abe
(Aopoo)(x) =< z=abe
1 otherwise

(2) By taking T-norm as Ths-norm, then the ternary T-product becomes ternary
product

W

sup {min{A(a), u(b),0(c)}} if x = abc
()\ e O')(x) = ( z=abc
0 otherwise
DEFINITION 3.8. The fuzzy sets 0 and 1 of R are defined as follows

O(x)=0,1(z)=1forallz € R
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THEOREM 3.4. The fuzzy set u is a S-fuzzy generalized bi-ideal of R if and
only if p C pos0og pos0og p.

PRrROOF. For a S-fuzzy generalized -bi-ideal p of R and if z cannot be expressible
as © = awbvc, then (uog0os pos0og p)(x) =1 2> p(x). Now,

((nos0osp)os0osp)(x) = f S((nos0os p)(u),S(0(v),p(c)))

Tr=uvc

= nf S( inf S(u(a), S(O0(w),u(0))), plc))

= nf inf S(u(a),S(u(b), u(c)))
Now
plawbue) < S(u(a), S(u(b), 1(©)))
implies p(z) < _infb S(u(a), S(u(d), p(e)) If © = wve and v = awbd, then z =
(awb)ve. Thus

ple) <t inf S(u(a), S(u) p(e) < it S(u(a), S(u(b),u(e)))

= (pos0ospos0ogp)(r)

Conversely,

mrwyvz) < ((pos00s p)os 00, p)(zwyvz) < S(u(x), S(u(y), u(2)))
Hence p is a S-fuzzy generalized bi-ideal of R. (]
THEOREM 3.5. The fuzzy set p is a S-fuzzy-bi-ideal of R if and only if

(i) 4 C pos pos pu.
(i) p C pog0og prog0og p

ProOOF. By Theorem 3.4,4 C ppog0og pog0og u, when p is a S-fuzzy bi-ideal
If 2 cannot be expressible as © = abc, then (uog pog p)(x) =1 > p(x).
Now p(abe) < S(u(a), S(u(b), pu(c))). Then,

pla) < inf S(u(a), S(u(b), ple))) = (nos pos p)(@).
Conversely, By Theorem 3.4, u is a S-fuzzy generalized bi-ideal
plabe) < (pos pos p)(abe) < S(u(a), S(u(b), u(c)))

Hence p is a S fuzzy-bi-ideal of R. O

THEOREM 3.6. If S-is a S-norm and T is it S-conorm(T-norm), then
(Z) 1—()\03/1,05'0'):(1—)\)~T(1—,U,)-T(1—0')
(1)1 =A-rp-ro)=(1=XAos(l-p)os(l-oa),

for any fuzzy set A\, and o of R.
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PROOF. For the fuzzy sets A\, and o of R,

(Aosposo)(z) = inf S(A(a),S(u(b),o(c)))
= nf 1-T(1-Aa),1=S(u(b),o(c)))
= mf 1-T(1—Aa),1 = (1=T(1—pu(),1-0(c))))
= f 1-T(1—Aa),T(1 - pb),1-0(c))
= f 1-T((1 =) (a), T((L = p)(b), (1 = o)(c)))
= 1—wS:uaIZCT((l—)\)(G)yT((l—M)(b%(l—U)(C)))
Then,
(I1—-(Aosposo))(z) = mszlzlch((l = A)(a), T((1 = p)(d), (1 = 0)(c)))-
Therefore
1= (Aogposo)=(1—=A)r(1—p)r(l-0).
Now,
Arpro)(z) = wS:UanCT()\(a)a T(u(b),0(c)))
= IS:szbcl —S(1=XMa), 1 =T(u(b),o(c)))
= IS:LLPbCl—5(1—A(a)ﬂ—(1—5(1—N(b)71—0(0))))
= zszltlpbcl—5(1—A(a)vs(l—ﬂ(b)al—U(C)))
= f:ltzpbcl = S((1=A)(a),S((1 = p)(d), (1 —0)(c)))
= 1— inf 5((1—-A)(a),S((1 ~u)(b), (1 -0)())
Then, 1 — (A-p p-ro)(z) = mf S((1-X)(a), S~ u)(b),(1-0)(c))

Therefore 1 — (A-r pp-r o) = (1 = X)) og (1 — p) og (1 —0) O
THEOREM 3.7. The fuzzy set i is a S-fuzzy generalized bi-ideal of R if and only
if there exists S-conorm T such that (1 —p) 717 (1—p) 7217 (1—p) C1l—p.

PROOF. For a S-fuzzy generalized bi-ideal u of R and by Theorem 3.4,

/,Lg /.LOSOOS/J,OSOO,S’M. Then
1 —(pos0ospos0ospu) C1—p
By Theorem 3.6, we have
A=p)r (=0 (1= (1-0) 7 (1—p) C1—p.
Thus
I=pw)rlr(l—p)rle(l-—p Cl-p
Conversely, by Theorem 3.6, we have

1—(pos0ogposOosp)=1—p)rlpl-—p)rlr(l-pCl-p
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Thus
p<poslogposlog p.
By Theorem 3.4, p is a S-fuzzy generalized bi-ideals of R. O

THEOREM 3.8. The fuzzy set p is a S-fuzzy bi-ideal of R if and only if there
exists S-conorm T such that

B A=p)rA—p)r(1—p) C1-p).
(i) Q=p)rlr(l-—prlr1-—p)Cl-p
PrROOF. For a S-fuzzy bi-ideal 1 of R and by Theorem 3.7, there exist S-conorm
T,
I=p)r(T=p)r(1—-p) C1—p
By Theorem 3.5, ;1 C prog pog p implies 1 — (og ppog 1) € 1 — p. By Theorem
3.6, there exist S-conorm T,
(IT=p)rQ=p)r(I—p)=1—(nosposp) S1—p.
Conversely, by Theorem 3.6, we have that
l—(posposp)=1—p)r(1—p)r(l-p)Cl-p
implies
P S fLog pog p.
Similarly, by Theorem 3.5
p < posOogspuos0og p.
Thus p is a S-fuzzy bi-ideal of R. O

THEOREM 3.9. The fuzzy set t ifxreB
p(w) =

s otherwise

for 0 <t < s<1isaS-fuzzy generalized bi-ideal of R for all S-norms S if and
only if B is a generalized bi-ideal of R.

PROOF. Let B be a generalized bi-ideal of R and let u be the fuzzy set defined
as above for 0 < t < s < 1. If t = s, then p is constant. Thus p is S-fuzzy
generalized bi-ideal. Otherwise if xyz € B,then for all u,v € R holds

p(ruyvz) =t < Sy (@), S (p(y), w(2)))-
If zuyvz ¢ B, then either z ¢ Bory ¢ B or z ¢ B. Now,

wauyvz) = s = Su(pu(x), Sv((y), u(2)))
and by Theorem 3.3,

p(ruyvz) < Sa(p(w), Su(p(y), u(2))) < S(u(x), S(u(y), 1(2)))

for any S-norms and for z,y,z € B,u,v € R. Therefore p is a S-fuzzy generalized
bi-ideals, for all S-norms S.

Conversely, for u,v € R and z,y,z € B,
t = Su(p(), Sm(p(y), (=) > p(ruyvz), implies zuyvz € B. Thus B is a
generalized bi-ideal of R. U
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COROLLARY 3.1 ([8]). A non-empty subset B of a ternary semigroup R is a
generalized fuzzy bi-ideal of R if and only if the fuzzy subset p of R defined by

() = {t ifx € B,

s otherwise
is an anti fuzzy generalized bi-ideal of R, where t,s € [0,1] s > t.
PROOF. By taking S-norm as Sj; in Theorem 3.9, we get the result. O

THEOREM 3.10. The fuzzy set

w(x) =

for 0 <t <s<1isaS-fuzzy bi-ideal of R for all S-norms S if and only if B is a
bi-ideal of R.

PROOF. Let B be a bi-ideal of R and let u be the fuzzy set defined as above
for 0 <t < s <1 Ift =s, then p is constant. Thus p is S-fuzzy bi-ideal. By
Theorem 3.9,u is a S-fuzzy generalized bi-ideal of R.If x,y,z € B,then zyz € B
implies

playz) =t < Su(u), S (py), m(2))) < S(u(x), S(u(y), n(2)))
If xyz ¢ B, then x ¢ B or y ¢ B or z ¢ B. Thus

w(zyz) = s = S (p(x), Sar(p(y), u(2))) < S(p(z), S(u(y), u(2))).

Therefore p is a S-fuzzy bi-ideal for all S-norms.

Conversely, by Theorem 3.9, B is generalized bi-ideal. If z,y,z € B, then
t = Sy(p(x), Sy (p(y), u(2))) = p(zyz) implies zyz € B.Thus B is a bi-ideal of
R. O

{t ifreB

s otherwise

4. T-fuzzy bi-ideals

THEOREM 4.1. The fuzzy set u is a S-fuzzy generalized bi-ideal of R if and

only if there exists S-conorm T such that 1 — u is a T-fuzzy generalized bi-ideal of
R.

PROOF. If p is a S-fuzzy generalized bi-ideal of R,then by Theorem 3.1, there
exists S-conorm 7" such that S(z,y) =1—-T(1 —z,1 —y) for all z,y € [0,1]. For
xayaszav e R'

plzwyvz) < S(u(x), S(p(y), u(z)))

S (u(
= 1-T(Q1—p(x),1-S(uy),n(2)))
= 1-T(1-p(2),1 -1 -TQ1 - puy),1-puz))))
= 1-TQ1—p(z), T(1 - p(y), 1 —u(2)))
= 1-T((1 - (@), T((1 - p(y), (1 - p)z))

. Therefore
—plzwyvz) = =14+ T((1 — p)(z), T((1 — p)(y), (1 — p)(2))))
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Then, (1 — p)(zwyvz) 2 T((1 — p)(x), T((1 = p)(y), (1 = p)(2)))) and 1 — p is a
T-fuzzy generalized bi-ideal of R.

Conversely,
(1= p)(zwyvz) > T((1—p)(x), T(A—pm)(y ) (1= p)(2))))
= T(1—p®),TA-puy),1-uz)
= 1=-5S0—-(1—-p),1=T1-pnly),1-pnz)))
= 1-8(u(),1-(1-S0 - (1—py),1-01-pu))))
= 1-=5(u(x), S(uy), u(z)))
Thus

=1+ plrwyvz) < =1+ S(u(x), S(u(y), 1(2)))-

Then, p(zwyvz) < S(u(x)), S(u(y), u(2))). Therefore, p is S-fuzzy generalized
bi-ideals of R. O

THEOREM 4.2. The fuzzy set p is a S-fuzzy bi-ideal of R if and only if there
exists S-conorm T such that 1 — p is a T-fuzzy bi-ideal of R.

ProoF. If p is a S-fuzzy bi-ideal of R , then by Theorem 4.1, 1 — s is a T-fuzzy
generalized bi-ideal. For z,y, 2z € R and by Theorem 3.1,

nayz) < S(u(xm(u(y),u(zm
— 11— T(1— p(a),1 - S(uly). p(=)))
= 1-T( - pe),1— (1-T( - p(y)1 - p(=))))
= 1-T(1— ), T(1 - u(y). 1 - u(2)))
= 1= T((1 - w)(@), T((L = ) (y), (1 1) (=)
Then (1 — u)(2y2) > T(1 - 1) (), T((1 — 1)(y), (1 = 1)(2))). Thus p is a T-fuzzy

bi-ideals of R.
Conversely, by Theorem 4.1, p(zwyvz) < S(u(x), S(u(y), 1(2))). Now,

(I=p)(zyz) = T((1—p)(z),T((1—p(y ) (1 —=p)(2))))
= T(1—p(x), T - py),1 - pz))
= 1-501-(01-p)1 T(l— 1(y), 1 = p(z))))
= 1-8(u(x), 1 -1 =50 -1 -py)1-010-nu())
= 1=50ux), S(u(y), u(2)))
Then
u(zyz) < S(p(x)), S(u(y), u(2)))-
Therefore p is a S-fuzzy bi-ideal of R. (]

THEOREM 4.3. The fuzzy set p is a T-fuzzy generalized bi-ideal of R if and
only if p-r L-pp-rl-rpCp
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PROOF. Let u be T-fuzzy generalized bi-ideal of R. By Theorem 4.1, there
exists T-conorm S such that 1 — p is a S-fuzzy generalized bi-ideal. Now, by
Theorem 3.7, we have

(1= (1= )7 (1= 0) 7 (1= (1= ) or (1= 0) o7 (L= (1 — ) € 1= (1= po).
Thus,
wrlpprl-rpCp.

Conversely,
prwyvz) = ((p-rl-rp)rlrp)(zwyvz)
T((p-r 1er p)(zwy), T(1(v), u(z)))
= T((p-r 17 p)(zwy),p(z))
z T(T(u(x),T(L(w), 1u(y))), 1(2))
= T(T(u(x), 1(y)), 1(z))
= T(u(x), T(u(y),u(2))), foral z,y,z,w,v € R
Thus p is a T-fuzzy generalized bi-ideal. U

THEOREM 4.4. The fuzzy set u is a T-fuzzy bi-ideal of R if and only if
Q) prprpCp
(i) porLopprlorpCp.

PrOOF. Let p be T-fuzzy bi-ideal of R. By Theorem 4.3,
wrlopprloppCp.

By Theorem 4.2, 1 — p is a S-fuzzy bi-ideal, for T-conorm S by Theorem 3.6, we
have

(1=p) S —p)os (1 —p)os(1—p)
and
I-pwC1-[1-Q-p)r@-1A=p)r1-1-p))
l—p=1—(urprH).

Then, p-rp-rpC p
Conversely, By Theorem 4.3, 1 is a T-fuzzy generalized bi-ideal.

p(abe) > (-1 -1 p)(abe) > T(u(a), T(u(b), (), for ab.c e R
Thus p is a T-fuzzy bi-ideal. O

THEOREM 4.5. The fuzzy set p is a T-fuzzy generalized bi-ideal of R if and
only if 1l —p C (1 —p)og0o0g (1 —p)osg0o0g (1 —p), for T-conorm S.

PROOF. Let p be a T-fuzzy generalized bi-ideal of R. By Theorem 4.1, there
exists T-conorm S such that 1 — p is a S-fuzzy generalized bi-ideal of R. By
Theorem 3.5, holds

1—-pC(1—p)og0og (1 —p)og0og (1 —p).
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Conversely, by Theorem 3.6 we have
1—p € (1—p)og0o0g(1—p)og0og (1 —p)
= 1-(ur@1Q=0)ppr(l=0)7pn)
= 1—(prlpprlopp)
Thus w717 p-r1-7p C u. Finaly, By Theorem 4.3, we have y is a T-fuzzy
generalized bi-ideal of R. O

THEOREM 4.6. The fuzzy set p is a T-fuzzy bi-ideal of R if and only if
() (1=p) € (1 —p)os (1 —p)os (1 —p)
(i) 1= pC(1—p)os00g (1 —p)og0og (1 —p), for T-conorm S.

PRrROOF. Let p be a T-fuzzy bi-ideal of R. By Theorem 4.1, 1 — p is a S-fuzzy
bi-ideal of R. By Theorem 3.5, we have
1—pC(A—p)os(l—p)os(l—p),
1-pC(1—p)os0os(l—p)os0os(1—p)

Conversely, by Theorem 3.6,
l—pC(l—plos(I—p)os(I—p)=1=(u-1p1H.

Thus p 7 p-7 p C p
Similarly,

porlopprlppCp
By Theorem 4.4, we have p is a T-fuzzy bi-ideals of R. (]

THEOREM 4.7. The fuzzy set p defined by

() = {s ifreB

t otherwise
for 0 <t < s<1isaT-fuzzy bi-ideals of R for all T-norms if and only if B is a
bi-ideal of R.
Proor. If B is a bi-ideal of R. Now, t < s implies 1 — s < 1 — ¢.Then
1—s ifxeB
1—1t otherwise

(1- () ={

By Theorem 3.9, 1 — p is a S-fuzzy bi-ideal for all S-norms. By Theorem 4.1, y is
a T-fuzzy bi-ideal of all T-norms.

Conversely, p is a Tys-fuzzy bi-ideal of R. Let x,y,z € B. Then p(zyz) >
Trr(p(x), Tar((y), w(2))) = s implies zyz € B. For u,v € R, we have

p(xuyvz) 2 Trr(w(@), Tar (u(y), p(2))) = s.

Then zuyvz € B, for all ,y,2z € B and for all u,v € R. Thus B is a bi-ideal of
R. d



= S(u(x), A(@))

(S(p: A) ()

ction

defined as follows:

5. S-Union and T-interse
DEFINITION 5.1. For the fuzzy sets g and A of R and S-norm S, the S-union

GENERALIZED FUZZY BI-IDEALS OF TERNARY SEMIGROUPS

of p and A denoted by S(u,\) is

for all z € R.

H.A/ 7 N - z -
- — S

=< M~ N TN NN/ < .
= TN TN TN TN T T 1 T = @ =
b T "% I T = =3 2
$ > "5 & 3 NG G ECI E - T~ g
2 OO T 3 < & I & X /3F4g X s
S N 3 -~ > N ~— ~< A~ N (]
~< ~— 3. — — =< ~ 3 -~ = o < =
o5 = = 2 3 2 &2 3 Z /= & 4izZ23 =
< 2 2 =2 I 25 =X = & & T ~—7"88%F% =
S = 2 = ((S\ ! X X X~ nn =T = &0
@ (/\lA\( wn L — n N—— PR SN— n (S:k m . L
(=] 0 0 -~ _|_\|/ N n =Y n i —~ — 2 CR W
O - 2l -~ O N - = L~ = = S -
S« R e N D e T o R
= o = 5 TN ® =< X R D > ~—~ = 8 glo 3
~ ~ — — > PR N RS < <5 {838 g
3 wn ~< ~< — ~~— = wn wn wn > o > 9 S —
N e} - 0 - - /w ~ — — 3 lwn T o
8 = — - = = = 3 —~ —~ —~ 3 /I\SQU.VO =S g
I e R R - N N 0 > > D~ | = o B <
S = & DG - I T I n ~— & S® =
S N 2 S — ™ = ' y . o y , ¥ S o
g BB = = n n 2 n " " " n o SE S5
< 3 — —~ iy iy ~~ 7 N -~ - - - - - 8 tm m

> [+] > > N N ) —~ —~ —~ —~ —~ —~ ~— N )
N =l 5 = = 8 8 = N 8 8 5 K & 8 - > =
N IS 3 =1 = = = ~< = = = N N - = g g m
pwj. 3 < - E R L T R T e NS S RS

—~ TN TN TN N N /N -

SRS CRE eI R G ~< ~< ~< ~< PR o

o= 9 ) N N " — 3 n - - n < N
SIS B 8 o ~— S S SN S} i = =22 u
S~ 2 3 =g = = = i N N e N N -t T I

S 3 3 w0 n = .0
<3S FE & = B & -ty ®nn " nn v ©n ©n “nn &1 E
~ 3 m = wn 3 =1 wn N e <\e Um 2
SL T I . =
SE P m o m !m ! ! ;. ! ! ! ! 28w S
S S MUH q.w o0
=8 5 I V/ Il Il Il I Il Il I I Il Il Il Feglia . =t
s £ =v 2T
oS w® =W g <
AR — & 8

0w S = W ~ > 2
g 9o S RS &
s S K = 32 =5 A
0> . 2 n = 4°s .
2y = & — g mm &
2L ¢ = == 25 8
=0 o2 S8 op &
E®n A = g= O3 A

n e ~

-8 — =L 3



a S-fuzz

G. MOHANRAJ AND M. VELA
and A are S-fuzzy bi-ideals of R,then S(p, \) is

THEOREM 5.2. If i

bi-ideal of R.
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