ijecs

naceess \WWW.1jecs.in

International Journal Of Engineering And Computer Science

Volume 14 Issue 06 June 2025, Page No. 27409-27418

ISSN: 2319-7242 DOI: 10.18535/i'!eCS/Vl4i06.5172

Quotient of Ideals of a Pythagorean Fuzzy Lattice

Nasreen Al, Latha S Nair?

1 Assistant Professor
Department of Mathematics
MES Asmabi college, P Vemballur
2 Associate Professor
Department of Mathematics
Mar Athanasius College (Autonomous)

Abstract:

In this paper, we defined operations on Pythagorean fuzzy ideals and the Pythagorean fuzzy ideal of a
Pythagorean fuzzy lattice is introduced. Certain characterizations of these are provided. The residuals of
Pythagorean fuzzy ideals are defined, and it is demonstrated that these residuals also form Pythagorean
fuzzy ideals. Furthermore, it is shown that they are the largest Pythagorean fuzzy ideal of P .
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1. Introduction

The concept of Pythagorean fuzzy sets was
originally introduced by [7,8] and has found
applications in various algebraic structures such as
groups, rings, semigroups, and lattices, as
explored by multiple authors.

In paper [2] presented the notions of rough
Pythagorean fuzzy ideals in semigroups and is
extended to the lower and upper approximations
of Pythagorean fuzzy left ideals, bi-ideals, interior
ideals etc.

In the paper [2], it is defined the new notion of
interval-valued Pythagorean fuzzy ideals in
semigroups and established the properties. Within
lattice theory, [4] was a pioneer in developing
fuzzy sets and delving into fuzzy sublattices.
Additionally, [6] introduced intuitionistic fuzzy
sets as a powerful tool for addressing uncertainty,
thereby extending the idea of fuzzy sets.
Subsequently, [13] expanded upon this foundation
by introducing the theory of Pythagorean fuzzy
sublattices and ideals.

The concept of ideal of a fuzzy subring was
introduced by Mordeson and Malik in [10].
subsequenty N Ajmal and A.S Prajapathi
introduced the concept of residual ideals of an L-
Ring in [11] and in [12] defined the intuitionistic

fuzzy ideal of an intuitionistic fuzzy lattice and
quotients (residuals) of ideals of an intuitionistic
fuzzy sublattice and studied their properties.
Motivated by this, in this paper we first defined
the pythagorean fuzzy ideal of a Pythagorean
fuzzy lattice and certain characterizations are
given. Lastly, we defined quotients (residuals) of
ideals of an intuitionistic fuzzy sublattice and
studied their properties.

2. Preliminaries
In this section we go through the concept of
Pythagorean Fuzzy sets (PFS)

2.1. Definition

See [7, 8] Let X be a nonempty set. A
Pythagorean fuzzy set (PFS) P in X is an object of
the form {<x,@p(x),np(x) >/x € X} where
@p(x): X = [0,1] and np(x): X — [0,1] represents
degree of the membership function and non-
membership function resp, with the condition that

ep(x) +np(x) <1
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2.2. Definition

See [8,9] Let {< x, ¢p, (x),mp,(x) >/x € X} and
{<x,0p,(x),np,(x >/x € X} are two
Pythagorean fuzzy sets on X, then for all x,y € X

1. PSP, = @f (x) < @}, (x) and
e, (x) < 13, (x)

2. P1=P2$P1QP2&PZQP1
3. P°={<x,mp(x),pp(x) >/x € X}

4. PiNP,={<x, ‘Pzzalnpz (x)»nglnpz (x) >
/x € X} where

Pp,ap, () = min{3 (x),pf,(x)}  and
Ny, (X) = max{ng, (x),n3,(x)}

5' Pl U PZ = {< x’ (pfz’lupz (x)’ 171231UP2 (x) >
/x € X} where

P3,up,(x) = max{ep, (x),95,(x)}  and
né,up, () = min{ng, (x),nz, (%)}

6. [P}] = {<x0p(x), (1 — @ (x))*° >/x €
X

7. <P>={<x,(1—n20x)%,np(x) >
/x € X}
2.3. Definition

See [13] Let L be a lattice and P = {< x, @p,np >
/x €L} be a PFS of L. Then P is called a
Pythagorean fuzzy sublattice (PFL) if the
following conditions are satisfied for all x, y € L

1L @p(xVy) = min{pg(x), 9§ ()}
2. @p(x Ay) = min{ep(x), i ()}
3. mE(x Vy) < max{np(x),n(»)}
4. np(x Ay) < max{ng(x), np ()}

2.4. Definition

See [13] Let L be a lattice and P = {< x, @p,np >
/x €L} be a PFS of L. Then P is called a
Pythagorean fuzzy ideal (PFI) if the following
conditions are satisfied for all x, y € L

1 @i(xVy) = min{esx), pi(¥)}
2. @p(x Ay) = max{pp(x), oM}

3. ni(xVy) < max{ni(x),ns ()}
4. ng(x Ay) < min{ng(m),ns (M)}

3. Operations on Pythagorean fuzzy ideals

In this section, we discuss some operations on
Pythagorean fuzzy sets. We apply these operations
on Pythagorean fuzzy ideals of a lattice denoted
by PFI(L) and examine their lattice structures.

3.1. Definition
Let P,Q € PFI(L), then define

P+Q={<20pq(@)Npro(@) >/z € L)
with
Pp+0(2) = Sup=yyymin{@i(x), 95 ()}

Np1(2) = infy—pyymax{n(x),ng5 ()}

PQ ={< 2z ¢po(2),npe(2) >/z € L}
with
P50 (2) = Sup,=xpymin{@i (x), e ()}

Npo(2) = inf,—xpymax{ng (x),ng (M}

P.Q ={<2z¢pq(2),npo(2) >/z € L}
with

<P123.Q (2)
= SUP oy ey (Min{min(@3 (x), 95 (7))

TIIZJ.Q (2)
= inf,oun nyp (Max{max (3 (x,), 13 )}

PoQ ={<2z¢p.g(2),Mpeg(z) >/z € L}
with
Ppoq(2) = SUPzzxny (Min(P3(x), P35 (1))
NBog(2) = iNfyzxny(Mmax(mp (x),n5())
P®Q=1{<2z¢req(2) npge(2) >/z € L}
with
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Pra0(2) = SUPzzxpy (Min(@3(x), 5 (1))

Moo (2) = infysxay(max(ma(x),n5 ()

3.2. Lemma
Let,Q,R € PFI(L) , then
1. PQ=QP,P+Q=Q+P,P.Q=0Q.P
PQSP.QSPoQ
R(P + Q) S RP + RQ
(R+ Q)P S RP + QP
(PN Q)RS PRNQR
PcQ=PRCQRandP.RC Q.R

N o M DN

P+QcSP@Q and PQ S P o Q equality
holds if L is distributive.

8 PcP+P,PSPPPCSPOPPCSPo
P& P S P.P

3.3. Lemma

Let P be a Pythagorean fuzzy lattice of L, then
1. P+P=P
2. PP=P

4. ldeal of a Pythagorean fuzzy lattice

In this section, we define the ideal of a PFL and
give some characterization of these ideals in terms
of operations on PFI(L). Here we assume that L is
a lattice (L,v,A) with zero element 0 and unit
element 1. v and A denote maximum and
minimum respectively.

4.1. Definition

Let P be a Pythagorean fuzzy lattice of L and Q is
a Pythagorean fuzzy set of L with Q < P. Then Q
is called Pythagorean fuzzy ideal of P if the
following conditions are satisfied

L @5(xVy) = @g(x) Ae§(y)

2. 95(xAy) = [@p(x) A@G(]V
[05(x) A @3 (Y]

3. ng(xVvy) <ng(x) vVns(y)

4. n5(x AYy) < () Vi) A [nG(x) v
s, vx,y €L

4.2. Example

Consider the lattice “divisors of 10”7 L =
{1,2,5,10} and P = {< 1,0.8,0.3 >, <
2,0.7,04 >,<5,06,05> <10,0.7,0.7 >}
be a PFS of L Q={<10902> <
2,0.8,0.3 >,<5,0.7,0.4 >,< 10,0.8,0.6 >}.
Clearly Q is a Pythagoean fuzzy ideal of P

4.3. Definition

Let P be a Pythagorean fuzzy lattice of L and Q is
also a Pythagorean fuzzy lattice of L with Q < P.
Then Q is called Pythagorean fuzzy sublattice of
P

4.4, Lemma

The intersection of two Pythagorean fuzzy ideals
of P is again a Pythagorean fuzzy ideal of P
proof

Let Q, R be two Pythagorean fuzzy ideal of P. We
have to show that Q N R is again a Pythagorean
fuzzy ideal of P.

P5r(x VY) = min{ed(x V y), oz (x V ¥)}
Since Q and R are Pythagorean fuzzy ideals of P
Ponr(X VY) = min{ed(x) V 95 (»), 9i(x) V 9i(¥)}
> min{e§(x) V oz (%), 95 () V (1)}
> 5ar(X) A Gar(Y)
Por(x AY) = min{ed(x Ay), ez (x A Y)}
Since Q and R are Pythagorean fuzzy ideals of P
Ponr(x AY) = min{[p§(x) A eEN]V [95 () V 93 (x)
APV [0 V 03 ()]}
> min{p} (x), 3 ()} A @E(Y) V
min{@d(y), 9z (N} A @3 (x)
> [0E () A Piar (D] V [05nr(Y) A 93 (x)]
Also

Nonr(x Vy) = max{ng(x vV y),ni(x Vv y)}
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Since Q and R are Pythagorean fuzzy ideals of P

NGar(x V y) < max{ng (x) V5 (), nz(x) Vniz(y)}
< max{ng(x) V nz(x),n5(y) vV nz(»)}

> 130r (%) VNGnr ()
Ngnr(x AY) = max{ng(x Ay),ng(x Ay)}
Since Q and R are Pythagorean fuzzy ideals of P

Since QP =PQ cQ,

ns ().
Hence

ng(x Ay) < mp(x) Vng() A (g (x) Vnp(»))

ne(x Ay) <ng(x) v

Therefore Q is a Pythagorean fuzzy ideal of P.
Conversly assume that Q is a Pythagorean fuzzy
ideal of P. Then condition 1 and 2 holds from the

NGar(x A y) < max{[ng(x) Vo] A g () Vv ns ()], Betipidictns ()]

NUECORTEIENY

< max{ng (x),nz ()} v nE(y) A
max{ng (), ng ()} vV 0 (x)
< M3 V1gnr (] A MGnr(¥) V 13 ()]

Hence Q N R is a Pythagoean fuzzy ideal of P

4.5. Theorem

Let P be a Pythagorean fuzzy lattice and Q € P is
a Pythagorean fuzzy set of L. Then Q is a
Pythagorean fuzzy ideal of P iff Vx,y € L

Loi(xVy) = @5(x) A i)
2.175(x Vy) <ng(x) vni(y)
3.PQ C Q

Proof

Assume that 1, 2 and 3 holds. We will prove that
Q is a Pythagorean fuzzy ideal of P.
Letx,y €L

P5(x AY) = @po(x AY)
= SUPxpy=x;ry; ((»0123 (x) A §0(22 )
> pp(x) A g (y)
Since QP =PQCSQ, @3(xAy)=@j(x)A
05 ().
Hence
Po(x Ay) = (Pp(X) A () V (95(x)
IN"7162)
Also

Ne(x AY) Snpo(x AY)
= iNfery=x;ny; M5 (X)) V 15 (V1))
< np(x) Vi ()

Also we have

P5(x N y) = 9i(x) A g ()
and

ng(x Ay) <np(x) Vng(y) vx,y €L

SoVz € L withz = x Ay, we have

962V @p(x) Apo()

= 901230 (2)

Also

() <V ni(x) Ang(y)
Z=XN\y

= 77123@ (2)

Therefore PQ < Q

4.6. Theorem

Let P be a Pythagorean fuzzy lattice and Q, R are
pythagorean fuzzy ideals of P, then Q + R is a
pythagorean fuzzy ideal of P
Proof

Let Q,R € PFI(L)

Q + R = {< 2,04.r(2),M§+r(2) >/z € L}
with
Po+r(2) = SUP =y Min{@ (x), (V)
Ng+r(2) = infy—pyymax{ng (x),nz (1)}
We have to show that
Po+r(2) = 9G4 (X) A 951r(Y)
Let

min{eg.r(x), p5+r ()} = k
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Then for any e >0,

k—e< (p5+R (x)
= SUPx=qupmin{®(a), pr(b)}

and

k—e<@5r(y)
= supy=cvdmin{(,05 (C); (plzi’ (d)}

so there exist representatives x =aVvb and
y = ¢ V d such that

k — e <min{g(a), pF(b)}
and
k — e <min{g(c), pz(d)}
Then
k— e < 9§(a), pi(b), 9 (c), p(d)
Therefore
k — e < min{p§(a), p§(c)} = pi(a Vo),
Also
k — e <min{p(h), pi(d)} = pi(bV d),

since Q and R are pythagorean fuzzy ideals of L.
So that

k —e <min{pg(a V), pz(b vd)}
= xVy
(avb)v(cvd)

— (@ave) V(b vd

(p(22+R (xvy) = SUPxvy=uvv min{(pé (a
Vo), pr(b vd}}

> mingg (u), (V)
>k—e€
Since € > 0 is arbitrary
Po+r(x VY) > k = min{pg,p (%), 5+ ()}
Let

max{(pém (x),<Pc22+R(}’)} =q
Then for any €>0,

q + € > Ng4r(x) = infyzaymax{ng(a),ngz(b)}

and

q + € > ng g (¥) = infy_cyamax{ng (c), nz(d)}

so there exist representatives x =aVb and
y = ¢ V d such that

q + € > max{ng(a), Nz ()}
and
q + € > max{ng(c), nz(d)}
Then
q + € > ng(a),nz(b),ng(c), nk(d)
Therefore
q + € > max{ng(a),ng(c)} > ng(a Vo),
Also
q + € > max{ng(b),nz(d)} > nz(b vV d),

since Q and R are pythagorean fuzzy ideals of L.
So that

q + € >max{ng(avc),ni(bvd}
=xVy=(avb)Vv(cvd)

=(ava)Vv(bvd) =nd,z(xVy)
= iNfrvy=uvv max{né (), ng(v)
< maxgj(aVb),z(bVd)
<q+te

Since € > 0 is arbitrary
Ng+r(x VY) >k = max{ngr (), 1g+r ()}
SinceP(Q+R)SPQ+PRCSQ+R

Q + R is a Pythagorean fuzzy ideal of P by
theorem 4.5
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5. Quotient of Ideals

We define residuals of ideals of the Pythagorean
fuzzy ideal and prove that the residuals of ideal is
again a Pythagorean fuzzy ideal of the
Pythagorean fuzzy lattice

5.1. Definition

Let P be a Pythagorean fuzzy lattice of L and Q
and R are pythagorean fuzzy ideals of P. Then the
quotient of Q by R denoted by Q|R is defined as

Q|R =U {S| SAP and SR c Q}
where SAP denote S is a pythagorean fuzzy ideal
of P
5.2. Theorem

Let P be a Pythagorean fuzzy lattice of L and Q
and R are Pythagorean fuzzy ideals of P. Then
Q|R is a Pythagoean fuzzy ideal of P

Proof: Letn = {S|SAP and SR c Q}. Suppose
Sand S’ € n Then S and S’ are Pythagorean fuzzy
ideals of P such that SR c Q and S'R < Q. Then
by theorem 4.6 S + S’ is Pythagorean fuzzy ideal
of P.

Also (S+S)R=SR+S'RcQ+Q=0Q.

Hence S + S’ € n.
Let x,y € L, then

P50 A PGin() = (Y 05 A (Y PF0)

= V{@3(x) A2 (YIS, S’ € n}
< V{pZ, o (xVy)|S,S €n}
< @gr(xVY)

Also,
Por(XAY) = V @i(x AYy)
S€En
> SV ©%(x) A p2(y)(since SAP)
€n
= [V @i ApE()
Sen
= @or(X) NPE(Y),Vx,y EL
Similarly
PoR(XAY) = @5 () A3 (x),Vx,y €L
Thus

Poir (X AY) 2 [9g1r(X) A @OV [05 (V)
A @ (x)]

Now
Noir () VoY) = (S/E\nnﬁ () Vv (S/énnf 62))

= AmE(x) vz )IS, S’ € n}

< Mns, o (x VYIS, S" €n}

< ngr(xVYy), SinceS+S' €n
Also,

Nor(X AY) = S/E\nné (x AY)
< S/\ n2(x) Vn(y)(since SAP)
€n
=[Ans)] V()
Sen
=n5r(X) VNE(Y),Vx,y €L

Similarly

Mo (X AY) S n5r(Y) VNE(x),Vx,y €L
Thus

Nor (X AY) < MG VI A MG 1Y)
V @i (x)]

Hence Q|R is a Pythagorean fuzzy ideal of P.
Clearly |[R c P . Clearly Q|R c P. Since Q is
Pythagorean fuzzy ideal of , QP c Q , by
theorem 2.5. Since Rc P, QRc QP c Q and
hence Q€n. So Q c Q|P. Thus we have
QcQ|RcP

5.3. Theorem

Let P be a Pythagorean fuzzy lattice of L and Q
and R are pythagorean fuzzy ideals of P. Then
Q|R is the largest pythagorean fuzzy ideal of P
with the property (QIR).Rc Q@
Proof:

Let

n = {S|SAP and SR c Q}
QIR=US

SEn

Let x €L such that x = Vi a; Ab;, where
a;, bi € L. Then
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pg(a; Aby) = @gr(a; Aby)
> @é(a;) A pg(b)
> V @é(a;) A pz(by)
SEn

= [S\E/nfp_sz* (@)] A i (b;)
= @5r(a;) A pi(by)

Hence

n
95 (x) = ¢§ (i\=/1(ai A by)
n
> ./\1<p(22 (a; A b;),since Q is a PFIofP
i=
n n
= {ié\lfpém(ai) Api(by) | x = i\z/lai A b;}
= <P(Q|R).R(x)
Similiarly
ng(a; Aby) < nég(a; Aby)
< n§(a;) V(b))
< Vni(a) vni(b)
SEn
= [V ni(a)] v ni(b)
SEN
= ng1r(a) Vg (by)

Hence

n
NG00 =ng(V (@i Ab)

n
< ,Vlné(aiAbl-),since Q is a PFIofP

i=

n n

< (Vngir(a) Vi(b) | x =V a;Abj}
= NIr).rR(X)

Hence Q|R < Q. To show that Q|R is the largest
such PFI, let S be an ideal of P such that SR c Q,
then SR € S.R c Q. Thus S € n. Hence S € Q|R.
Thus Q|R is the largest PFI of P such that

(QIR).R c Q.
5.4. Theorem

Let P be a PFI and Q,R,andS are PFI’s of P.
Then the following conditions are hold

1. IfQ S RthenQ/S<SR/SandS/R S5/Q
2. IfQ <SR, thenR/Q =P
3. Q/Q=P

Proof:

1. If QS R. Let n ={T| TAP and TS C
Q} and Y ={T| TAP and TS cR}. If
€n , then TAP and TS<S Q SR , then
T €y, and hence n <.
So

QIS= UTc UT=R|S
Ten Tey

Similarly let 5y ={T|TAPandTR c S} and

Y, = {T|TAPandTQ c S}. If T, € n, , then T;AP

and T, RS S , but Q SR, then T,Q €S T;R <

S=T,Q<cS, thenT; €y, and hence n; S ;.

So

QISs= U T, U T;=S5|Q
T,enq T1€Yy
2. Let n ={T| TAP and TQ c R}. Since
QAP, we have PQ S Q S R and PAP.
Thus Pe€n and hence P S Uge,T =
R|Q € P, since R|Q is a PFl of P.
Therefore R|Q = P

3. Wehave Q € Q,sofrom(b),Q|Q =P

5.5. Corollary

Let P be a PFl of L and Q and R are PFI’s of P,
then

1L @RIQ="r

2. (QlQOIR=P

3. Q@nR)=P
Proof

1. Since Q € Q|R, by theorem 5.4(b) we
have (Q|R)|Q = P

2. By (c) of theorem 5.4, Q|Q = P, since
R<cP=2QlQ (QlQ)IR=P

3. QAP and RAP, so (QNR)AP and
QNRC< Q. Hence by theorem 5.4(b)

QI(@NR)=P

5.6. Theorem

Let P be a PFL of L, Q;,;i =1,2,3...m, Rand S
are PFI’s of P. Then

NQIR = N (QIR)
=1 =1
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Proof:

Since N%,Q; € Q;,i = 1,2,3...m, so by theorem
54 N2,0Q;IR € Q;|R, Vi=123...m Hence
(N21Q)IR € NZ,Q;|R. Let

n,y ={T| TAP and TR c Q}
n, ={T| TAP and TR c Q,}
n3 ={T| TAP and TR c QN Q,}

(p(2Q1|R)n(Q2|R)(x) = §051|R A goézm
=(V o)AV @f(x)
Ten, T en,

= V{pF () A 97 (x)/T €1y, T' €13}

Also

2 2 2
M1 1R)NQ2IR) (X) = Mg, r V P, -
= (A nFE)IV( A n2:(x))
Ten, T'€en,

= MnF () V7 (x)/T €11, T' € 13}

Let Te€n, and T’ €mn,, then TR S Q, and
T'R € Q,. AlsoT NnT'isaPFIl of P, so that

(TNTYRSTRNT'RCS Q;NQ,
. Therefore T N T’ € n5. Hence
Q1N Q2R = Uren,T 2 Urep, r7en, TNT'
implies

©3:00,1C Z @rar (%)
=V [pF () A @F: ()]
= @g,lrRng,lr fTOmM equation(1)

and

M8:00,1C < Nrars (%)
=A [pF(x) Ang ()]
= Tg,|rRnQ,|rk fTOm equation(2)

Hence Q; N Q,|R 2 Q4|R N Q2|R. In general
m m
NQIR=2 N (Q:IR)
=1 =1

Therefore

o3

NOIR = N (IR

i 1

5.7. Theorem

Let P be a PFI OF L and Q,R € PFI(P™*), where
P denote the set of all PFI’s Q;,i = 1,2,3...m of
P that satisfies the property ¢, (0) = <ij(0) and
1ng;(0) = an(O) , Vi,j Then we have the
following results

1. Q€<Q+RandRSQ+R

2. QIR=0Q|(@+R)
3. (Q+R)IQ=Pand (Q+R)|QNR=P

Proof:

Po+r(X) = x=LyJVZ<P5 ) A pi(2)
> @5 (x) A pz(0) as x=xV0
= @3 (x) A5 (0) as ¢5(0) = ¢;(0)
= @5 (x)
Nosr(@) = N n5(1) V&(2)
<ng(x) Vni(0) as x=xVvO0
=ng(x) vng(0) as ng(0) =nz(0)
=g (x)
SO Q € Q+R. Similiraly we can prove that
RS Q+R

1. We have (Q + R)AP and RS Q + R so
Q@ +R) = QIR

n={T| TAP and TR c Q}
Y ={T| TAP and T(Q + R) c Q}

LetT € n,thenTAPand T < P,so TQ < PQ. But
PQ < Q and QAP. So T(Q+R)STQ+TRC
Q+Q=0Q and hence Tey so €y . Thus
QIR = UrenT = UreyT = Q|(Q + R) and hence
QIR =0Q[(Q +R)

2. We have (Q + R)AP and Q < (Q + R).
So by theorem (Q + R)|Q = P. Also we
have (Q N R)AP and (@ NR) € (Q + R).
Hence by theorem 5.4, (@ +R)|(@nN
R)=P

5.8. Theorem

Let P be a PFl of L and {Q;},i =1,23...m¢€
PFI(P*) and R be any PFI of P. Then R|Z[%,Q; =
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N4 RIQ;

Proof:

We have Q;+ Q,AP and Q, € Q,+ Q, and
Q, € Q4 + Q,, so by theorem 5.4, R|Q; +Q, S
R|Q; and R|Q; + Q, € R|Q, Therefore R|Q, +
Q2 € R|Q; NR|Q, Let

n, ={T| TAP and TQ, c R}
n, ={T| TAP and TQ, c R}
n3 ={T| TAP and T(Q:+ Q,) SR}
Thenvx € L

®OR10,nR|0, (X) = @Rjo, (X) A @gjo, (%)
= (Y GHENACY oh()

Similiarly

2 —
NiouRn@a1r %) = M5,r V 5,1
= (A nFE)V( A (%))
Ten, T'en;

= M7 () V7 (x)/T €11, T' € 13

Now let T €n; and T’ € n,, then TQ, S R and
T'Q, SR Also TNT'AP, so that (TN T")(Qq +
QR)STNTHIQ+(TNTHQ, STQ, +

T'"Q; < R+R=R. Hence TnNnT'en; so
N2 & N3, thus R|Q1 + Q2 = Urey, T 2
UTEnl,T’Er/ZT nT',

Hence Vx € L, we have

PE10,+0, () 2V (9F(x) A @2/ (%))
= @Rrjo,nr|Q, (X) from equation(3)

Similiarly
N210,+0, (X) < MRjgunr1g, (X) from equation(4)

Therefore  R|Q; N Q, 2 R|Q; N R|Q,. Hence

R|Q1 N Q, = R[Q; N R|Q;
In general RIS, Q; = N,R|Q;

Conclusion

Basic operations on Pythagorean fuzzy sets are
intoduced, and the concept of an ideal in a
Pythagorean fuzzy lattice is defined. Various
characterizations related to these operations are
explored. The residuals of Pythagorean fuzzy
ideals are defined, and it is demonstrated that
these residuals also form Pythagorean fuzzy

ideals. Furthermore, it is shown that they are the
largest Pythagorean fuzzy ideal of P.
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