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4 Vague Quasi ldeal o f -Ssmiring = min{sup{min{V a(x), V,(y)}, sup{min{V,(x), Va(y)}}

=minfVa(x), Vay)t
In this section we introduce the concept of vague quasi ideal? U § A 1 ssemirngwdRgue T

of R and we proved intersection of a right vague ideal and\PW: VAXayB2) 2 V(a1 (5) Xaypz)

left vague ideal of R is a vague quasi ideal of R and vieMMVa ixqypz), V, (xaypz)}

character isemiringrire termd of vagué bi-ideals = Min{sup{min{V (x), Vx(YBZ)} sup{min{V (xay), Va(2)}}

and vague quasi ideals. =min{Va(x), Va(2)}
Therefore L (xaypz) > min{V (X), Va(2)}.

Definition 4.1: A vague set A = f f,) of R is said to be a Hence Ais a vague bi-ideal of R.

vague quasi ideal of Rifforall x,4 R; y e T,

1. Va(X + y) = min{V a(x), Va(y)} and Theorem 4.5:1f R is regular, then every vague bi-ideal of R

2. (AR OAA) is a vague quasi ideal of R.

Example 4.2:Let R be the set of natural numbers with zer§ ™00 Suppose A = {{ fa) is a vague bi-ideal of R.

and I be the set of pos1tl-)%y€geven integers. Then R, r
additive commutative semigroups. Then Va(x +y) = min{V a(x), VAgy

Definethemapi ng R —xR by ab uskal productof We have to pa(gUeldthat (ALy)
a,o,b,vVabeRoacl . Case (i). Suppose-¢ x ) a(4, theh

Then Rsemiing.a T Vi ) I(X)) m'n{VArQ() Vor X ) JartSx )Vald. v

Let A = (ta, fa), where £ : R— [0, 1] and-f

defined by ' \hf i]J Sg‘k e quaS| ideal of R.
0.8if x=0 « (iy. M (X) > Va(X), then

ta(x) = {O.S:if xispositive apd @ VEO9< Va RIN{Va(@), V(b)Y x= aab} = Va(a).
0.4,if xisnegative e., Va(X)=

0.1jf x=0 W on
fa(x) = 10.3,if xispositive . suc ‘
0.5,if xisnegatiye

Then Ais a vague quag! ideal of R.

If min{V A(a), ¥
h|ch IS a.£

Proof: Suppose that A is
Then (i) is satisfied.
Let x e R.

Va( z ) a(y¥2) WVa(X).

Thus GA T A
Conversely suppose that (i) and (ii)

Letx,ye R;yeTI .

V() 2V, r(yy) = supfmingV,(x), VaW)l} = V 2

Hence A is a left vague ideal of R.

Similarly we can prove other case also.

fg) be a left vague ideal of R.
Letx,ye R.
Then Va-g(X +Y) > min{V o~s(X), Va~s(¥)}-

Theorem 4.4: Any left(right) vague ideal is a vague quaSISmce A is a right vague ideal and B is a left vague ideal of R,

A € A andcBl I B
ideal and any vague quasi ideal is a vague bi-ideal of R. Therefore (B ) H( 790 ~B)CA A B( xB & 1)
ANB.

Proof: Let A = (1, fa) be a left(right) vague ideal of R. _ .
Hence AnB is a vague quasi ideal of R.

Then from theorem:4.3, for all X, ¥ R, (i).Va(x +y) >
MN{VaX),Va( y) } andcSA i(iATA). x TA
That impln{ eg dYAAT AZ AT A.
Hence A is a vague quasi ideal of R.

Let A be a vague quasi ideal of R.

Letx,y,ze Rando,B T .

Since A is a vague quasi ideal of R, we havg(¥+ y) >

Theorem 4.7:Let S be a non-empty subset R. Then vague
characteristic ¢ t @ i5 a ¥ague @quasi ideal of R if and
only if S is a quasi ideal of R.

Proof: S u p p eis &vadue quasi ideal of R.

min{V a(x), VA)}. o ye s e
AISO, VA(X(X,y) > V( A P(xg) (-Xocy) We have s ( X + y ygs (Z)’ gé(y)} :T‘ [1’ 1]
=min{Va (Xqy), V, xoy)} which implies that x + ¥ S.
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Letxe( STITR)RTS) . Theorem 4.8: R is regular and intra-regular if and only if

=>XeSTR aeaRdl Sx every quasi ideal of R is idempotent.

= x=ab=@gd, wherea, & S;b,ce Randa,p T . _ _

We haveV‘ x)> V. . (X Proof: Suppose R is regular and intra-regular.
%)= Vi znaras) ®) Let S be a quasi ideal of R.

:min{V(, (x), V o (x)} Then( R A(SS) ER.)
= min{sup{min{V/;_(a), V, (b)}}, sup{min{ V, (c), TherefoaSe S T8

Letxe S.

Vé‘S (D1} Since R is regular and intra-regular, there exists a, 9,Rj
=1, 1]. anda, B,v,8 ,vel’ s uc h aapxand x X gx& Kgx
Therefore xe S. S0, X = XBx
Hence S is a quasi ideal of R. = xoaBxaapx

Conversely suppose that S is a quasi ideal of R. = xoaB(pyxd No)aapx
Letx,ye R. = (xaaBpyx)d (RqoaPx) e ST S .
Ifx,y€S,thenx+¥S and&Sxyy =S8ScS TIS.
So,V. (x+Yy)=[1,1] = min x), V.. Therefore S = STS.
5 G y) =LA {\/53 0. Vo, O} Hence every quasi ideal of R is idempotent.
7%,y & S, then K(x) = [0,0] = Va(y)- Conversely suppose that every quasi ideal of R is

So, V; L (x+y) =0, 0]:min{\/5 (¥, V~ "}
IfxeSandyES then (x) = [0,0] and M) = [w l LetXER
S0,V (x +) = [0,0] = min{V,, 6N, (y %

A Similar argument for e S angryz S
Now, letx € R.

Ifx e S, thenV;_(x) =[1, 1f I' OR R

theq asiideal SX] =} x N'RI'x) gener:

We haveV; (o) (
Suppose ¥ S, thenV§S

Now, x ¢ S implies x¢
Then 3 cases arise.

el .

Now, V, (Gsr 0t o5) () =

V. (o)1}
=10, 0] :
= Vas () Now, x = »aafx = xaaB(Xaapx) = xoa( pyxd ¥q)aapx =
Case (i)x e RT &ndx ¢ SI' R (xaaBpyx)8 (ygoapx).
Then x = ab and x = Bd, where cz S;b € S;a,d R and Since every vague quasi ideal is aywa bi ideal of R, we
oa,pel . have

= mi Var &) = Var ((xoaBpyx)8(xngaapx))

Mot Voo ®) = Moz @ Vs, 00 T —sup{min{(xasBprd), Va(xndoa
= min{sup{min{V,_(c), V,, (d)}}, sup{min{ V, (a), >min{V a(xaaBpyx), Va(xngoaBx)}

V. bW = min{min{Va(x), Va()}, min{ V a(x), Va(X)}}

% =M(x)

=[0,0] That implies AC AT A .
= Vs, (%) Therefore A = ATA.

Hence every vague quasi ideal of R is idempotent.
Conversely suppose every vague quasi ideal of R is
idempotent.

Let S be a quasi ideal of R.

By theorem:4.73sis a vague quasi ideal of R.

Thereforeds =084l § =8 r.s
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Case (iii). x¢ RT @&ndx e ST R

Similar to case(ii).

Therefore in any casédl” y( )y d9)IE bs.
Henceds is a vague quasi ideal of R.
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thatimpi es STS = S. [6] John N Mordeson and Malik. T
Hence every quasi ideal of R is idempotent. Al gebra?”, Worl d Scientific
1998.
Theorem 4.11:The following are equivalent. [7] Lajos.S and Szasz.F, On the bi-ideals in Associative
1.R is regular and intra-regular. ring. Proc. Japan Acad., 46, pp5-507, 1970
2. Every vague quasi ideal of R is idempotent. [8] Mandal.D, "Fuzzy bideals and Fuzzy Quasi Ideals in
3. Every vague bi-ideal of R is idempotent. Ordered Semirings", Gulf Journal of Mathematics, Vol.
2, Issue 4pp.6067, 2014.
Proof: (1)= (3) [9] M. K. Ra-vn¢ mi“rTi ng 1l ”, Sout heast
Suppose R is regular and intra-regular. Mathematics, 19p.4954, 1995.
Let A = (ts, fa) be a vague bi-ideal of R. [I0][Nobus awa. N, “On generalizat
Letx e R. Osaka J. Math. Jpp.185190, 1978.
Then x = xuaBx and x = px& xq, for some a, p, ¢ Randa, [11]Sardar . S. K, Majumder . S-K
B,v,8 , el . semigroups”, International Journal of Algebra, Vol.3,
NOW, Var (X) = Va1 ((Xa@Bx) No. 16,pp.775784, 2009.
- [12]Zadeh. L. A, “Fuzzy sets?”, I
Var XoaBxoaBx)
= Vam((<aaBpr)s(xndaapx)) Pp.338353, 1965

= sup{min{Va(xoaBpyx), Va(xngoaBx)}}
= min{V a(xaaBpyx), Va(xngoapx)}
= min{min{V a(x),Va(x)}, min{(x),Va(x)}}s =
=Va(X)
Therefore A AT A.
Also, Var X) = sup{min{Va(y),
= VA(X).
Therefore A

Sr.

(3)=(2)
Suppose every vague b' i

(2)=(1)

Suppose every vague
By theorem:4.8 and #0,R is regula
Hence (1x= (2) < (3).
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