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INTRODUCTION

M.Murali krishna rao introduced the notion of I'-semiring which is a generalization of ring, tennary semiring & semiring.
Kimé&park studies fuzzy ideals in semirings. W.G. Lister also studied in algebraic system of a terror ring. In kar studied quasi-ideals
bi-ideals of tennary semirings. Murali Krishna Rao introduced the fuzzy filter in I'-semrings. In this paper we introduce the notion
Q- intuitionistic fuzzy ordered quasi filters in tanary I'-semirings and study some of their properties.

Definition

A non-empty set S together with a binary operation called addition and a ternary multiplication denoted by just a position is said to
be a ternary semiring if S is additive commutative semigroup satisfying the following conditions.

1. (abc)de= a(bcd)e= ab(cde)
2. (at+b)cd = acd+bcd
3.a(b+c)d= abd+acd

4.ab(c+d) = abc + ade for all a,b,c,d,e, € S
5.and we know about the intuitionistic fuzzy ordered filters and Q- intuitionistic fuzzy tennary sub semiring

Definition
Let F=( Ur, vi) be a Q-intuitionistic fuzzy ordered subset of a tennary T" semiring R ,we define
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L ([aup{min{ Hela.q) up(b.q)}}, if w=uala+upbpwinz,a,b,u,veR
H(x)= [ and e, B.y.nel.qeQ

0 otherwise

J'inf{max{ vela.q).ve(b.q)}}. i w=ua(a+upbpwinz.ab.u.ve R
v(X)= 1 and a.p.y.nel,qe0Q

| otherwise
Definition
A Q-intuitionistic fuzzy ordered subsemiring F=( U, v¢) of a ternary I'-semiring R is called a Q-intuitionistic fuzzy orderd quasi-
filter of R if

Me (X,0) <max{ pgrrrr (X,0), Mrrerr +rrreecrer (50), Mreree (X,q)} and Ve (X,0) > min{ Vergrr (X,9), VRrerr +Rrererrrr (X,q) sVRORrr
(x,0)} for all xeR,q €Q

Definition

Let F=(Ur, ve) be a Q-intuitionistic fuzzy ordered subset of a tennary I'-semiring R. Then the set F,={x,y, ER/A(Xyy,q)>A(x,q)>
a, q €Q,te [0,1]}is called level subset of R with respect to F .

Theorems

Theorem

Let F= (Ur, ve) be a Q-intuitionistic fuzzy ordered subset of R. If F is a Q-intuitionistic fuzzy orderd filter of R then F is a Q-
intuitionistic fuzzy orderd quasi-filter of R.

Proof

Let F be a Q-intuitionistic fuzzy orderd filter of R.

Let x=aor;yr,=r1B(by+ryyb,dronr==rifryyd , a,by,b,,c,r,r2 €R ,a, B, vy, n€ I'. Consider,
max{Mrrrrr (X,0) , Mrrerr +rrreerrer (X,0) S Hreree (X,0)3
=Max{SuPx-aaryr2{ ME(8,0) } SUPxaari yr2+r1 g1 +1yp25r2mr2 Me(D, ), ME(C,0) 3, SUP x= riprayea{ Me(d, )}
>{0, Supy—r1pp1+r1yb26r2) p2 MIN{UE(r1P(br+r1ybodro)nro,0) 3,0}

Since F is a Q-intuitionistic fuzzy orderd filter of R.

HF(r1B(bitriybadra)nrs, g)<max{ ur(b,qg),Hr(c,q)}Hence

max{Hrrrrr (X,9) ,Mrrerr +rrrreerrr (60) s Hreree (60) 3> Be (X,0)

min {verrrr (X,0), Vrrerr +rereerrer (X,9) 5 Veeree (X,0) 3

:min{Sprzaarlyrz {VF(a,CI)},Spr:aarlyr2+r1ﬁ(b1+r1yb25r2)nr2 {ve(b,q), ve(c,0)},Sup - r1Br2yed {ve(d, o)}
<{1, Supserippi+riyp2srme Min {Ve(rB(bi+rybadronra,0) }, 1}

Since F is a Q-intuitionistic fuzzy orderd filter of R.

VE(r1B(by+r1ybadr)nr,q)>min {ve(b,q), ve(c,q)}.Hence

min {verrrr (X,0), Vrrerr +Rereerrrr (%,9) 5 Verree (X,0) 3 Ve (X,0).

Lemma

For any non-empty subsets A,B,C of R (1) ya s ¢ =xarsrc
(i1) xa Ny Nxc =xanene (1i1) xa +X8 =Xa+8
Theorem

Let F= (U, ve) Dbe an additive subsemigroup of R. If F is a orderd quasi filter of Riff ye=(u,, ., v,, ) isa Q-intuitionistic fuzzy
orderd quasi-filter of R.

Proof

Assume that F is a orderd quasi filter of R.Let ye=(x,, , v, ) isa Q-intuitionistic fuzzy orderd subsemigroup of R.

maX{ ’uZFrRrR (X’q)’ ’uZRrFrRerrFrRrR (X’q)’ ’uZRrRrF (X’q)}

:max{,leFer (x.a), uZerFrlRJRWRWFWRWR ), 'UZRWRWF (xa)}

Txe
:maX{ ‘u}(FrRrR (X’q)’ ‘u}(RrRrFrRrR (X’q)’ ’uZRrRrF (X’q)}
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- 'uZmax{FrRrR,.RrFrR+RrRrFrRrRrRrF,RrRrF} (x,q)

2, (x0)

min{vZFrRrR (x.a), VZRrFrRerrFrRrR (x,0), vZRrRrF (xa)}

=min{V . Txrlx e (x.a), VZRI_ZFI_ZR+ZRI_ZRI_ZFFZR1_ZR xa), VZRFZRWF (.0}
= min{v}(FrRrR (x.a), vZRrRrFrRrR (x,0), vZRrRrF xa)}

= VZmax{FrRrR,.RrFrR+RrRrFrRrRrRrF,RrRrF} (X’q)

<v,. (x0)

Hence xe=(u,, , v,, ) isa Q-intuitionistic fuzzy orderd quasi-filter of R.
Conversly Let yeF ,Thenu, (v,9)=1,v,_ (y.0)=0

Also, 1= Hye (y,q) < max{’uZFrRrR (y,q), ’uZRrFrRerrFrRrR (y,q), ’uZRrRrF (y,q)}

=max{ Hy Tyl 2k 0:). ‘uZRrZFrZR+ZRrZRrZFrZRrZR .a) 'uZererF .}
= maX{ 'uZFrRrR (y’q)’ 'uZRrRrFrRrR (y’q)’ ’uZRrRrF (y’q)}

= 'uZmax{FrRrR,.RrFrR+RrRrFrRrRrRrF,RrRrF} (v.a) .

Now ,0 = Ve (v,q) = min { VZ FIRIR (v.a) . VZ RIFIR+RIRTFTRIR (v.) , VZ RIRTF (v.0)}
=MtV e Cxrl e 0.). VZRI_ZFI_ZR+ZRI_ZRI_ZFFZR1_ZR .a) VZRFZRWF )}
= min{v}( FIRIR (y’q) ! vZRrRrFrRrR (y’q) ! vZRrRrF (y’q)}

=V =
X max{FTRIR,.RCFIR+RIRIFIRIRTRIF RIRTF } (v.q) =O.

Hence yemax {FT RI'R,RTFITR+tRI'RIT'FI'RIT' R, RTRT F}
FSCmax{FTRITR,RTFITR+tRITRITFI'RI'R, RTRTF}
Hence F is a quasi-filter of R.

Theorem

Let F=(Ur, ve) be a Q-intuitionistic fuzzy ordered subset of R. If F is a Q-intuitionistic fuzzy orderd quasi-filter of R iff F, is an
quasi- filter of R, for all a€lm(F).

Proof

Let F be a Q-intuitionstic fuzzy ordered quasi-filter of R. Let a€lm(F). Suppose x,yeR such that x,ye F,. Then HE, (x,0)> o and
VE, (v,q) > o and max {ue, (x,9), HE, (v,9)} > a and min{vg (x,9), Ve, (V,9)}< a. Since F is a Q-intuitionistic fuzzy
ordered quasi-filter, HE, (x+y,q) > o and v F, (x+y,q) < o Hence x+y € F,.Suppose X €F, . Then HE, (x,0)> a. and v F, x0 <a

Since F is a Q-intuitionistic fuzzy ordered quasi-filter, max{#_... X0) . H cr.rremer )+ Hope (X)) >0 and

min{V e X Verermirrrrrrere. X000 Ve XA} Weknow Ao (y,0) = sup {ur(x,q)}. y=apriyr,
M rerrerrrrerrre. (20) = sup min{pe(by,q),ur(b2,0)}. y=rif(bitrlybars)pr,

Herere 5@ = sup {ue (CQ)} y=riproy C

Therefore max {pg(a,q) min{pue(b1,q) e (02,9)}, pe (€,0)}> o . Thus one of these three values > a.

Veren @) = inf {ve(x,q)}  y=afriyr,

v RIFIR+RIRTFTRTR (y,a) = inf min {ve(b,q), ve(b2,0)}.
y=r1f(bsFrlybars)pr,
le‘Rl‘F (yaq) = inf {VF (C,q)}

y=rfr,y C
Therefore min {ve(a,q) max{ ve (b1,q) , Ve (02,9)}, Ve (C,0)} < a such that y=apriyr,=riB((by+riyro)nr==r.fryyc
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Thus one of these three values < a.Hence one of these values a,by,b, and cEFa
Therefore yemax{Foa ' RT RT,LRT Fa I’ R*tRT RT'FaI'RT R, RT RT Fa}
Hence F, is a quasi-filter of R.

Conversly let us assume that F, is an quasi-flter of R, a€Ilm(F). Let peR
Consider max{(it rrrrrR)(W,9),(HrrrrrirrrrFrRIRWY,H R rEE) (U,

= max{sup {ur(a,q)}, sup min {pr(b,q)ur(b2,q)}, sup {pe(c,0)}}

u=ofryyr; u=r,B(by+ryyb2r,)pr, u=r,Pryyc

Let sup  pr(a,q) =0y and sup  min{pe(by,q) pr(b2,q)} = Sup min {op,03}=0z0r0s
u=0t[3rlyr2 u=r1[3(b1+rlyb2 rz)BI'Q

(if ap<ag or az<ay)

Also sup  {pr(c,q)=0y

u=r1Pr2yc

For any a,by,by,c,ri,r €ER, B, v M€ I',0EQ. Let ap<az . Assume that max {oy,03,04}=0;.Then a€Fa;.That is pr(a,q)=a; and Since
Foy is a quasi-filter of R , u=afryyr,€ FTRT R,

So pErrrr(W,q)=0s. VF(a,q)
Consider min{( Verrrr)(W,9),( VrRrrrrerrrrrrrrrRIWQ,(VrRrrre)(U,0)}

=min{ inf {ve(a,q)}, inf max {ve(by,ur(b2,q)}, inf  {ve(c,Q)}}
u=ofryyr; u=r,B(by+ryyb2r,)pr, u=r,Pryyc
Let inf ve(a,q)=a; and inf  max{ve(b,q) ve(b2,q)} = infmax {o,,a3}=0p0ra3

u=0t[3rlyr2 u=r1[3(b1+rlyb2 T]rz)BI'Z
(if ap<ag or az<ay)

Also inf  {ve(c,q)=oy
u=r1Pr2yc

For any a,by,by,c,r,r2 €R, B, v M€ I',EQ. Let ay<ag. Assume that min {oy,03,04}=0.

Then a€Fa;.That is ve(a,q)=0; and Since Fa;y is a quasi-filter of R, u=apr;yr,€ FI' RT R. So VErRTR(W,G)=04.
Now max{y ¢rrrr(W,q), L ®RrerrerrrRUErRIR(WLA), L RIR I‘F)(U,C])}Z(IFHF(U,C])

Let a,>03 and assume that max(oy 0p 04} =0,.Then by Epgy

That is pp(by,q)=ay.Since pgq is @ quasi-filterof R.

Then UE{( K r2rrrrR)UN (RTF2TR+RT RTFa2 TRTR)ULL RTR I Fa2)}

Now max{l grrrr) (L,9), L Rrerr+r1RUFCRTR(WLA), L (RTR I‘F)(U,CI)} > 0= ur(u,q)

Hence max{{l errrr, L ®RrFrReRIRTETRTIR) H@TRTAIUG) >He(U,0).

Now min{v ¢ rrrr)(q), V®rerrerrrrerrrr(WaA), vV ®rrrpU,0)}<o=ve(u,q)

Let a,>03 and assume that min(oy 0,04} =0,. Then b;Evey,

That is ve(b1,q)=ay.Since vgy, is a quasi-filter of R.

Then UE{(V r2rrT RIUVRT F2r R+RTRT F2 T RTR)UVR TR T Fa2)}

Now min{v ¢ rrrr) (1,q), V Rrerrerrrrerrrr(WL4), vV errre(UWa)} < o= vue(u,q)
Hence min{v errrr, VRrFrR|RIRIEIRTR) V RTRTAFUA) < VE(U,0).

Suppose max {oy,03,04 } =03 OF 0

The proof is similar.

Hence (L errrrr)UM RrerreRTRIETRIRIUL RERTA) (U,0) > pe(u,0) and
(v ErrrrO)UV RrerrerrrrerrrrU v wrrre) (U,0) <ve(u,g), for all uer.
Hence F is a Q-intuitionistic fuzzy ordered quasi-filter of R.
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