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ABSTRACT. In this paper we introduce the notions of extension of
fuzzy ideal of a semiring S, fuzzy 3-weakly completely prime ideal of S
and study the relationship between fuzzy weakly completely prime ideals,
fuzzy 3-weakly completely prime ideals by means of the extensions of fuzzy
ideals of semiring.
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1. INTRODUCTION

In [3, 4, 5, 6], T. K. Dutta and B. K. Biswas introduced and studied some
properties of fuzzy prime, fuzzy semiprime, fuzzy completely prime ideals in semiring

In [7], Xiang-Yun Xie introduced the concept of extension of fuzzy ideals of
semigroups and in [8], Xie and Yan generalised the concept on ordered semigroups.
The aim of this paper is to introduce the extension of fuzzy ideals of semirings as
Xiang-Yun Xie did in case of semigroups. We also want to see how far the results
of Xiang-Yun Xie in case of semigroups are valid in case of semirings. In this paper
we introduce the concepts of extension of fuzzy ideal, fuzzy 3-weakly completely
prime ideal in semiring and study the relationship between fuzzy weakly completely
prime, fuzzy 3-weakly completely prime by means of the extensions of fuzzy ideals of
semiring. Finally we have shown that if p is a fuzzy semiprime ideal of a commutative
semiring S then p is the infimum of all fuzzy weakly completely prime ideal of S
containing .
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2. PRELIMINARIES

Definition 2.1. A nonempty set S is said to form a semiring with respect to two
binary compositions, addition(+) and multiplication(.) defined on it, if the following
conditions are satisfied :

(i) (S,+) is a commutative semigroup with zero (‘0’),

(ii) (S,.) is a semigroup,

(iii) for any three elements a,b, ¢ € S, the left distributive law a.(b+¢) = a.b+a.c
and the right distributive law (b + ¢).a = b.a + c.a both ,

(iv) s.0=0.s =0, for all s € S.

Definition 2.2 ([2]). A nonempty subset I of a semiring S is called an ideal if
(i) a,b € I implies a + b € I,
(ii) a € I, s € S implies s.a € I and a.s € I.

Definition 2.3 ([1]). Anideal I of a semiring S is called a k-ideal if b € S, a+b e I
and a € I implies b € 1.

Definition 2.4 ([3]). Let x4 be a nonempty fuzzy subset of a semiring S ( i.e.
w(x) # 0 for some & € S'). Then p is called a fuzzy left [ fuzzy right | ideal of S if

(i) p(z +y) = minfu(z), u(y)],

(i) p(zy) = p(y) [resp. p(zy) > p(z) |, Va,y € S.

A fuzzy ideal of a semiring S is a nonempty fuzzy subset of S which is a fuzzy
left ideal as well as a fuzzy right ideal of S.

Definition 2.5 ([1]). A fuzzy left ideal (fuzzy right ideal, fuzzy ideal) of a semiring
S is said to be a fuzzy left k-ideal (resp. fuzzy right k-ideal, fuzzy k-ideal) of S if

p(x) = minju(z +y), p(y)], Vo, y € S.

Definition 2.6 ([1]). Let S be a semiring and 1, us be two fuzzy ideals of S. Then
composition of 1 and us, denoted by pious and is defined by

sup [minp (u), p2(v)]],
ILL10,U,2(£L‘) = r=uv .
0 if x is not expressible as x = uv for any u,v € S.
Definition 2.7 ([3]). A fuzzy ideal u of a semiring S is called a fuzzy prime ideal if
1 is not a constant function and for any two fuzzy ideals py and po of S, prous C i
implies that either p; C p or ps C p.

Definition 2.8 ([5]). A fuzzy ideal p of a semiring S is said to be a fuzzy semiprime
ideal if p is not a constant function and for any fuzzy ideal 8 of S, 8of C u implies
that 6 C p.

Throughout this paper Zar denotes the semiring of all nonnegative integers with

respect to the usual addition and multiplication of integers.

3. EXTENSION OF FUZZY IDEALS

Definition 3.1. Let S be a semiring, i be a fuzzy subset of S and s € S. The fuzzy
subset < s, >:S — [0, 1], defined by < s, > (z) = u(sz), is called extension of u
by s.

Example 3.2. Let S = ZI. We define a fuzzy subset u of S as follows:
680
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b, if n is even,
w0) =1, p(n) = { 3, ifn isodd.
1, ifn=0,

5 ifn#£0 is the extension of u by 2.

Then < 2, > (n) = {
Here extension of pu by 2 is also a fuzzy subset of S takes only the values which
takes p for the integers of multiple of 2.

Proposition 3.3. Let S be a commutative semiring. If i is a fuzzy ideal of S and
s € S, then the extension of u by s is a fuzzy ideal of S.

Proof. Obviously < s, u > is a fuzzy subset of S.
Let z,y € S. Then

<s,p>(@+y) = ps(z+y))
= sz + sy)
> min[u(sz), p(sy)]
= min[<s,pu> (z),<s,p>(y))
Thus
<s,u>(x4y) = min[<s,u>(x),<s,pu>(y)]
Also
< s p > (ay) = plszy) > p(sz) =< s, pu > ()
and
< s, 1> (ay) = plsey) = plsyx) = plsy) =<s,pu > (y).
So < s, > is a fuzzy ideal of S. O

The converse of the above proposition may not be true. This follows from the
following example.

Example 3.4. We define a fuzzy subset u : Z§ — [0, 1] as follows:

5, if 1<n<d4,
#(O0) =1, uln) = { 2, if n>4.
Then p is not a fuzzy ideal of Z7, as pu(3 4+ 4) # min{u(3), u(4)}.
1, ifn=0,
Now <5, 4> (n) = { 2, ifn#0.
Clearly, < 5, > is a fuzzy ideal of Z .

Proposition 3.5. Let S be a commutative semiring. If p is a fuzzy k-ideal of S
and s € S, then the extension of p by s is a fuzzy k-ideal of S.

Proof. By Proposition 3.3, < s,u > is a fuzzy ideal of S. Since p is a fuzzy k-ideal
of S, p(sx) > min[u(sx + sy), p(sy)] for all x,y € S. Then

< s, p> () 2 man[< s, p > (24 y), < s, pu > (y)]

for all z,y € S.
Thus < s, > is a fuzzy k-ideal of S. g

Here also the converse may not be true. This follows from the following example.

Example 3.6. We define a fuzzy subset u : Zg — [0,1] of Zd as follows:
681
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2, if 1<n<T,
M®=Lum%={5, it n>T.
Then clearly, p is a fuzzy ideal of Zg.
Here j is not a fuzzy k-ideal of ZJ , as p(3) 2 min{u(3 +9), u(9)}.

1, ifn=0,
Mm<&u>00{5,ﬁn#0
By proposition 3.3, < 8, u > is a fuzzy ideal of Z(')".

Let 2,y € Z§ .
Case-1: If £ =0, then < 8, > (z) =1
Case-2: If z # 0, then < 8, u > (z +y)
<8, > (z)=.5=min[< 8,u> (x+y),< 8, 1> ()]
Thus < 8, > () > min[< 8, u > (v +y),< 8 u > (y)], Vz,y € Z§. Hence the
extension of the fuzzy ideal y by 8 is a fuzzy k-ideal of Z .

Z [<8u>@ww)<&u>@ﬂ

Definition 3.7. If u is a fuzzy subset of S, where S is a semiring, we define
suppp ={s € S : u(s) > 0}.
Proposition 3.8. Let S be a semiring, p be a fuzzy ideal of S and s € S. Then
(1) p C< s, >.
(2) < 8", u>C< s"F > for every natural number n.
(3) If u(s) > 0, then supp < s, >=S.

Proof. (1) Since p is a fuzzy ideal of S, we have
< s, > () = p(sz) > p(z),Vo € S.

Thus p C< s, 1 >.
(2) For all natural number n and Vz € S,

<> () = p(smHa) = pssme) > p(sha) =< s > (a).

Then < 8", u >C< s" T >,
(3) Let # € S. Then < s, > (z) = p(sx) > p(s) > 0. Thus = € supp < s, >.
So supp < s,u >=S. O

Proposition 3.9 ([3]). If u is a fuzzy subset of a semiring S then u is a fuzzy prime
ideal of S if and only if Imu = {1, a},
where o € [0,1) and po = {x € S : p(x) = w(0)} is a fuzzy prime ideal of S.

Proposition 3.10 ([5]). If p is a fuzzy semiprime ideal of a commutative semiring
S, then p(z?) = p(x) for allx € S.

In the proposition 3.8(2), we have shown that for any fuzzy ideal p of a semiring
S, < x,pu >C< 2%, 4 >, Vr € S. In the next proposition, we show that if S is a
commutative semiring and p is a fuzzy semiprime ideal of S then extensions of fuzzy
ideal p by 2 and z? are equal for all z € S.

Proposition 3.11. If S is a commutative semiring and p is a fuzzy semiprime ideal
of S, then < z,u >=<x%, 4>,V € S.

Proof. Tt is clear that
682
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<a? > (y) = w@®y) = plazy) > pley) =< z,p > (y), ¥y € S.
Then < z,u >C< 22, 1 >. On one hand,

wlzy) = p(wy)?,  as p is semiprime
= u(z?y?), as S is commutative
> p(zy)
Thus < z, 0 > (y) >< 22,4 > (y), Vy € S. So < 2%, u >C< @, >. Hence
<zpu>=<z’,pu>Vres. O

Definition 3.12. Let S be a semiring , A be a subset of S and = € S. Define
<z, A>={seS:zsec A}.

Proposition 3.13. Let S be a semiring and A be a nonempty subset of S. Then
<8, 4 >=Acs a> forallse S.

The proof is trivial and hence we omit it.

Definition 3.14. Let S be a semiring and p be a fuzzy ideal of S. p is called a fuzzy
weakly completely prime ideal if p(z122) = max{u(x1), u(x2)} for all 1,29 € S.

Proposition 3.15 ([3]). If p is a fuzzy completely prime ideal of a semiring S, then
o is a completely prime ideal of S.

Proposition 3.16. FEvery fuzzy completely prime ideal of a semiring S is fuzzy
weakly completely prime.

Proof. Let S be a semiring and p be a fuzzy completely prime ideal of S. Then
by Proposition 3.15, ug is a fuzzy completely prime ideal of S and Imu = {1,a},
where o € [0,1). Let z1, 22 € S.

Case-1: Let p(z1z2) = 1. Then xz129 € pg. Since g is a completely prime ideal
of S, x1 € po or x2 € po. Thus p(z1) =1 or p(xe) = 1. So mazx{p(r1), u(z2)} = 1.
Hence p(z122) = max{p(z1), p(z2)}.

Case-2: Let p(x1we) # 1. Then p(xi1z2) = a. Thus p(z1) = o and p(z2) = «,
otherwise either u(x1) = 1 or p(xz) = 1. This implies that zixo € pg, ie.,

u(xzize) = 1, a contradiction. So max{u(z1),u(xr2)} = a. Hence p(xrizs) =
max{p(zy), p(x2)}, ie., plr129) = maz{p(zy), p(ze)}, for all 21,29 € S. Therefore
w is a fuzzy weakly completely prime ideal of S. O

Converse of the above proposition may not be true. This follows from the following
example.

Example 3.17. Let S = ZJ. We define a fuzzy subset u of S as follows:

w0 =Lt = { 5 o
Now p is a fuzzy ideal of S. Here p is not a fuzzy prime ideal, as |[Impu| = 3. Then
1 is not a fuzzy completely prime ideal of S. Let 1,22 € S.
Case-1: Let either 1 = 0 or 9 = 0. Then p(z1) =1 or p(ze) =1 and z129 =0
which implies that p(xi29) = 1. Thus p(zi22) = maz{u(xy), plx2)}.
Case-2: Let at least one of x1 or x5 is a nonzero even positive integer and z; #
0,22 # 0. Then 1z is even. Thus u(x122) = .5 and p(z122) = max{p(z1), p(x2)}.
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Case-3: Let both z; and xo are odd. Then zjz9 is odd. Thus u(z;) = .3,
w(xe) = .3 and p(xi22) = .3. So p(x122) = max{p(z1), u(x2)}. Hence u is a fuzzy
weakly completely prime ideal of S.

Proposition 3.18. Let S be a commutative semiring and p be a fuzzy weakly com-
pletely prime ideal of S such that Imp = {1,a}. Then p is a fuzzy completely prime
ideal of S.

Proof. Suppose x1Sx2 C pg, where 1,22 € S. Then x1sx2 € pg, Vs € S. Thus
2219 € po. So pu(x?xe) = 1. Since u is a fuzzy weakly completely prime ideal of
S, u(z3ry) = max{u(x1), p(ra)} = 1. Hence either p(x;) = 1 or u(wz) = 1, which
implies that x1 € ug or xo € ug. Therefore pg is a prime ideal of S. Therefore by
proposition 3.9, u is a fuzzy prime ideal of S. Since S is commutative, u is a fuzzy
completely prime ideal of S. g

Theorem 3.19. Let S be a semiring and p be a fuzzy weakly completely prime ideal
of S. If x € S is such that p(x) = 122 w(y), then < x,pu >= .
Yy
Proof. Clearly ing,u(y) exists in [0, 1]. Let y € S. Then
ye

(3.1) <z p > (y) = plzy).
Since p is a fuzzy weakly completely prime ideal of S, p(zy) = mazx{u(z), u(y)}.
Then

(3:2) either p(zy) = u(x) or p(xy) = pu(y).
Let p(zy) # p(y). Then by (3.2),
(3.3) w(zy) = p(z).

Since p is a fuzzy ideal of S, by Proposition 3.8, u C< x,u >. Thus by (3.3),
w(y) <<z, p> (y) = pley) = p@).

Also since pu(z) = inf p(y), p(z) < p(y). So p(x) = p(y) and p(wy) = pu(y), a

contradiction. Hence wlzy) = uly), ie, < z,pu > (y) = ply), Yy € S. Therefore
<z, U >= L. O

Proposition 3.20. Let S be a semiring and p be a fuzzy completely prime ideal of
S. If x € S is such that x & pg, then < x,pu >= p.

Proof. Since p is a fuzzy completely prime ideal of S, pg is a completely prime ideal
of S. Suppose I'mu = {1,a}. Let s € S.
case-1: Let s € pg. Then xs € pg. Thus < z,u > (s) = p(xzs) =1 = p(s).
case-2: Let s &€ po. Then xs & pp, as po is a completely prime ideal of S.
Thus < z,pu > (s) = p(xrs) = o = pu(s). So < z,u > (s) = p(s), Vs € S. Hence
<z, ) >= l. O

Proposition 3.21. [3] Let I be a prime ideal of a semiring S. Then the charac-

teristic function A1 is a fuzzy prime ideal of S.

Proposition 3.22. Let S be a commutative semiring and I be an ideal of S. If T
is a prime ideal of S then for x € S such that x € I, < x,\j >= A1.
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Proof. Since I is a prime ideal of S, by Proposition 3.21, A; is a fuzzy prime
ideal of S. Now = & I, A;(z) = 0. Then = & (\;)p. Thus by Proposition 3.20,
<z, A >= Af. O

Proposition 3.23. Let S be a commutative semiring and p be a fuzzy prime ideal
of S. Then < x,p > is a fuzzy prime ideal of S for x € S such that x & pyg.

Proof. Since S is commutative, u is a fuzzy completely prime ideal of S. Then by
Proposition 3.20, < z,u >= u. Thus < x, u > is a fuzzy prime ideal of S. O

Proposition 3.24. Let S be a semiring and p be a fuzzy prime ideal of S. If x € g,
then < x,pu >= Ag.

Proof. Since x € g, s € pp for all s € S. Then < x,u > (s) = p(xs) =1 = Ag(s),
for all s € S. Thus < x, u >= Ag. O

Theorem 3.25. Let S be a commutative semiring and u be a fuzzy subset of S such
that < s, >= p for every s € S. Then p is constant.

Proof. Let x,y € S. Then < z,u >= p and <y, >= p. Thus
w(y) =<z, 1> (y) = plzy) = plyz) =<y,p > (z) = p(z).

So p is constant. 0
Theorem 3.26. Let S be a semiring, u be a fuzzy ideal of S and Imp = {1, a}.

Suppose < y,u >= p for all those y € S for which u(y) = a. Then p is a fuzzy
weakly completely prime ideal of S.

Proof. Let x1,x9 € S. Since pu is a fuzzy ideal of S, we have

(3.4) pw(@122) > p(z1) and p(x122) > pu(z2).
Case-1: Suppose p(z122) = p(x1). Then by (3.4), p(z1) > u(xe). Thus

maz{p(z1), w(x2)} = p(z1) = plz1zs).

Case-2: Suppose p(xix2) # p(z1). Then p(xy) can not be a maximal element
of u(S), otherwise p(z1) = 1 = p(x122), a contradiction. Thus p(z1) = « and by
hypothesis, < z1, 4 >= p. So < x1, 4 > (x2) = p(xe), i.e., p(x122) = p(x2). Hence
w(xe) = p(zra2) > p(xq) and thus p(xixs) = max{u(ry), u(x2)}. Therefore u is a
fuzzy weakly completely prime ideal. O

Proposition 3.27. Let S be a commutative semiring and p be a fuzzy weakly com-
pletely prime ideal of S, then < x,p > is a fuzzy weakly completely prime ideal of S
for every x € S.

Proof. Since p is a fuzzy ideal of a commutative semiring S, by Proposition 3.3,
< x, > is a fuzzy ideal of S for every x € S. Let y,z € S. Then

<z, pu>(yz) = plryz)
= maz{p(zy), u(2)}
= max{u(x), u(y), n(2)}

= maz{p(zy), p(zz)}
= maz{<z,p>Yy),<zu>(2)}
Thus < x, i > is a fuzzy weakly completely prime ideal of S. O
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Proposition 3.28. [5] If I(#£ S) is a semiprime ideal of a semiring S, then the
characteristic function \; of I is a fuzzy semiprime ideal.

Proposition 3.29. Let S be a commutative semiring and u be a fuzzy semiprime
ideal of S. Then < x,u > is a fuzzy semiprime ideal of S for every x € S.

Proof. Let x € S. As p is a fuzzy ideal of S, by Proposition 3.3, < z, u > is a fuzzy
ideal of S. Let y € S. Then < x,u > (y2) = p(ay?) > play) =< z, 1 > (y).
Again

<zp>(y) = pley)
= p(ry)?, as f is semiprime
= u(z?y?), as S is commutative
> p(zy?)

Thus < z,p > (y?) =< =,
of S. O

Corollary 3.30. Let S be a commutative semiring, {u;}ica be a nonempty family
of fuzzy semiprime ideals of S and p = in/f\ wi. Then for any x € S, < z,pu > is a
1€

8

fuzzy semiprime ideal of S.

Proof. Obviously p is a fuzzy subset of S. Let x,y € S. Then
paty) = infpe+y)
> nf min{pi(2), piy)}
1€
. , Inf i (y)}
= min{u(x), p(y)}-

~— ~—

_ n{inf 1,
mzn{ggAu(x

Also,
play) = iof pi(zy)
> inf
=
= p(x).
Similarly p(xy) > u(y). Thus p is a fuzzy ideal of S.
Now ) )
ny?) = infu(y’)
= jn/{ wi(y), aseach u; is semiprime
1€
= nly).
So u is a fuzzy semiprime ideal of S. Hence by Proposition 3.29, < x, u > is a fuzzy
semiprime ideal for all z € S. O

Corollary 3.31. Let S be a commutative semiring and {P;};cn be a nonempty

family of semiprime ideals of S and P = ﬂ P, # ¢. Then < x,A\p > is a fuzzy
ieA

semiprime ideal of S for every x € S.

Proof. Obviously P = ﬂ P; is a semiprime ideal of S. Then by Proposition 3.28,

i€EA
Ap is a fuzzy semiprime ideal of S. Thus by Proposition 3.29, < z, Ap > is a fuzzy
semiprime ideal of S for every z € S. O
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Corollary 3.32. Let S be a commutative semiring and 1 be a fuzzy weakly com-
pletely prime ideal of S. If u is not constant then u is not a maximal fuzzy weakly
completely ideal of S.

Proof. Since p is a weakly fuzzy completely prime ideal of .S, by Proposition 3.27,
for each z € S, < z,u > is a fuzzy weakly completely prime ideal of S. Also there
exists © € S such that y C< x, u >, otherwise p =< x, u >, Vo € S which implies
that p is constant (by Theorem 3.25), a contradiction. Then p is not a maximal
fuzzy weakly completely ideal of S. d

Theorem 3.33. Let S be commutative semiring and p be a fuzzy semiprime ideal
of S, then
pw=inf{<z,u>x €S}

Proof. By Proposition 3.8, u C< z,u >,V € S.
Let p1 be any fuzzy ideal of S such that puy C< z,u >, Vo € S. Let y € S. Then
my) < <ypu>(y)
= u(y?)
= u(y), as p is semiprime.
Thus g1 C p. So p=inf{<z,pu> z €S} O

4. Fuzzy 3-WEAKLY COMPLETELY PRIME IDEAL

Definition 4.1. Let S be a semiring. A fuzzy ideal p of S is called fuzzy 3-weakly
completely prime (3-WCP) ideal if for any z1, z2, 23 € S,
p(zrwaxs) = maz{p(@iz2), p(2123)}
= maz{p(zaas), p(w221)}
= maz{p(r3r1), p(z372)}

Example 4.2. Let S = 2Z;. We define a fuzzy subset u of S as follows:
#(0) =1, u(2) = .3 and p(2n) = .5, for n > 2.
Obviously p is a fuzzy ideal of S. Let x1, x3, x3 € S.
Case-1: If at least one of x1, x9 or x3 is 0, then
plrrwors) =1 = maz{p(z1zs), p(z1ws)}
= maz{p(raas), p(w221)}
= maz{p(zsr1), p(zsz2)}.
Case-2: If each of x1, x5 and x3 are nonzero, then each of xyxox3, 122, T173,
Tol3, TaX1, T3T1, T3To are greater than or equal to 4. Thus
wxizoxs) = .5 = max{p(xizs), u(r1z3)}
— maa{p(vazs), plwaw1)}

— maz{u(wser), plears)}.
Thus p is a fuzzy 3-WCP ideal of S.

Proposition 4.3. Let S be a semiring and p be a fuzzy ideal of S. If u is a fuzzy
weakly completely prime ideal of S then u is a fuzzy 3-WCP ideal of S.

Proof. Let x1,29,23 € S. Since p is a fuzzy weakly completely prime ideal of .5,
plzixy) = p(z;x;), Vi,j =1,2,3.
Now
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U(ZE1I2I3) maz{,u(xl)nu(x2$3)}
maz{pu(z122), p(T223)}
maz{p(xi1xexs), p(r12273)}

w(xixaxs).

A IA

Then

|
3
)
8
—~
=
8
-
]
L&}

M($1$2$2)

Also

Il
3
IS
&

—~
=
&
=
N
[\)

p(z17273)

|
Q
&
—~
=
—_ ==
s
no
&
=
S— :_/\_/

|
=
—
5
[\
8
RS
5
N

and
p(z17273)

A IA
3
)
8
—~
=

Il
=
—

8
S
8
o
5
N

Again
w(x1z0ms) (x1), p(zazs) }
max{ugxgxl), p(w2w3)}
(

max{p(z123), p(xazs)}

AT IA

max{p(r1zexs), p(r12273)}
w(xizoxs).

So
p(xrwoxs) = maz{p(xsrr), p(wes)}
= mar{p(r3r1), p(z372)}
Hence p is a fuzzy 3-WCP ideal of S. O

Remark 4.4. If a semiring S contains the multiplicative identity then the notions
of fuzzy weakly completely prime ideal and fuzzy 3-WCP ideal coincide.

The converse of the proposition 4.3 is not true in general. This follows from the
following example.
Example 4.5. Let § = QZS' . We define a fuzzy subset u of S as follows:
1(0) =1, u(2) = .3 and p(2n) = .5, for n > 2.
By example 4.2, p is a fuzzy 3-WCP ideal of S. But p is not a fuzzy weakly
completely prime ideal of S, as p(2.2) # max{u(2), u(2)}.

Theorem 4.6. Let S be a commutative semiring and p be a fuzzy ideal of S. Then
wis a fuzzy 3-WCP ideal of S if and only if any extension of p by x, where x € S
is a fuzzy weakly completely prime ideal of S.

Proof. Suppose p is fuzzy 3-WCP ideal of S and let x € S. Then
688
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<z,pu > (rime) = plrxizs)

— maz{u(ea), plews)}]

= maz{<z,p> (1), <z, p> (x2)},Vr1, 20 € S.
Thus < x, u > is fuzzy weakly completely prime fuzzy ideal of S for every x € S.

Suppose < x, u > is a fuzzy weakly completely prime ideal of S for every = € S.
Then
plrixexs) = <xp,p > (xex3) = max{< zi,p > (x2), < z1, 4> (v3)}
= maz{p(z122), p(x123)}.

Since S is commutative,

p(zrwars) = maz{p(@rs), p(rez)}
= maz{p(zsrr), p(rsw2)}
Thus p is a fuzzy 3-WCP ideal of S. O

Corollary 4.7. Let S be a commutative semiring with unity 1 and p be a fuzzy
3-WCP ideal of S. Then p is a fuzzy weakly completely prime ideal of S.

Proof. Now < 1,u > (z) = p(lz) = p(x),Vx € S. Then < 1,4 >= p. Since p is a
fuzzy 3-WCP, by Theorem 4.6, < 1, > is a fuzzy weakly completely prime ideal
of S. Thus

<Lp>(ry) = maz{<l,u>(x),<lp>(y)}
Le,pu(ry) = maz{u(z),puly)},Ve,y € S.
Hence p is fuzzy weakly completely prime ideal of S. O

Corollary 4.8. Let S be a commutative semiring and p be a fuzzy ideal of S. If p
is a fuzzy 3-WCP and fuzzy semiprime ideal of S then p is the infimum of all fuzzy
weakly completely prime ideal of S containing p.

Proof. Follows from Theorem 3.33 and Theorem 4.6. O

5. CONCLUSIONS

In this paper we study the relationship between fuzzy weakly completely prime,
fuzzy 3-weakly completely prime by means of the extensions of fuzzy ideals of semir-
ing. It can be investigated the other interrelations between the fuzzy ideals and
extension of fuzzy ideals in case of h-fuzzy ideals, irreducible fuzzy ideals, fuzzy
bi-ideals, fuzzy quasi-ideals etc.

Acknowledgements. The authors are grateful to the referee for his valuable
suggestions.

REFERENCES

[1] D. R. LaTorre, On h-ideals and k-ideals in hemirings, Publ. Math. Debrecen 12 (1965) 219-226.

[2] Jonathan S. Golan, Semirings and their Applications, Kluwer Acad. Publ., Dordrecht 1999.

[3] T. K. Dutta and B. K. Biswas, Fuzzy Prime Ideals of A Semirirng Bull. Malays. Math. Sci.
Soc. 17 (2) (1994) 9-16.

[4] T. K. Dutta and B. K. Biswas, Fuzzy k-Ideals of Semirirngs, Bull. calcutta Math. Soc. 87
(1995) 91-96.

[5] T. K. Dutta and B. K. Biswas, On Fuzzy Semiprime Ideals of A Semirirng, J. Fuzzy Math. 8
(3) (2000) 1-7.

[6] T. K. Dutta and B. K. Biswas, On Completely Fuzzy Semiprime Ideals of a Semirirng, J.
Fuzzy Math. 8 (3) (2000) 577-581.

689



M. L. Das et al. /Ann. Fuzzy Math. Inform. 12 (2016), No. 5, 679-690

[7] Xiang-Yun Xie, Fuzzy Ideals Extensions of Semigroups, Soochow J. Math. 27 (2) (2001) 125—
138.

[8] Xiang-Yun Xie and Feng Yan, Fuzzy Ideals Extensions of Ordered Semigroups, Lobachevskii
J. Math. 19 (2005) 29-40.

MANIK LAL DAS (dasmaniklal@yahoo.co.in)
Department of Mathematics, Saldiha College, Vill+P.O.-Saldiha, Dist-Bankura, West-
Bengal Pin-722173, India

TAPAN KUMAR DUTTA (duttatapankumar@yahoo.co.in)
Department of Pure Mathematics; University of Calcutta, 35, Ballygunge Circular
Road, Kolkata-700019, India

690



	Extensions of fuzzy ideals of semirings. By 

