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Abstract: In this paper, we introduce the notion of an
intuitionistic fuzzy pseudo-Boolean implicative filter of lattice
pseudo-Wajsherg algebra (LPWA) and to investigate some
properties with illustrations.
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I INTRODUCTION

Pseudo-Wajsherg agebras were introduced by Ceterchi
Rodica [2]. Pseudo-Wajsberg algebras are generalizations of
Wajsberg algebras. Boolean algebra is the branch of algebra
in which the values of the variables are the truth values true
and false. Recently, the authors introduce the definition of
pseudo-Boolean and fuzzy pseudo-Boolean implicative filter
of lattice pseudo-Wajsberg algebra and obtain some related
properties. The aim of this paper isto introduce the definition
of an intuitionistic Fuzzy pseudo-Boolean implicative filter
of LPWA and obtain some properties.

. PRELIMINARIES

In this section, we recall some basic definitions and their
properties which are helpful to develop the main results.
Definition 2.1[2]. An agebra (A, =, ~», =, 7, 1) is
caled a LPWA if it satisfies the following axioms for all
X,y €A,
0] A partial ordering “=" on a LPWA A, such that
x < yifandonlyif x o y=1ox~y=1
(i) xvy=@x-=y~vy=>F-ox)vx
=@x~y)oy=@Fvx)ox
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(i) xAy=(x~(x->)" =(x->y) >x7)
=y~ ) =(-x)-y7)
=@ =((~vx)vy")
— o G ) = () )

Definition 2.2[2]. An algebra (A,—,~, ~, 7, 1) with a
binary  operations "->","~" and quasi
complements " =", "~ " is cadled a pseudo-Wajsberg

algebraif it satisfiesthe following axiomsfor al x,y,z € A,
i @1->x=x
b)1~»x=x
(i) Groy)->y=@F~rx)-x
=(-2x)vx=x->y)wy

(i) @ x-»->(-DvEx-2)=1

OEv v (yva) - x~va)=1
(iv) 1" =1"=0
V) @G ~»y)->0-=x=1

b)x™=y) »(yx)=1

(vi) x=>y ) =@~x")"

Proposition 2.3[2]. A LPNWA (A, -, ~, =, 7, 1)
satisfies the following axiomsfor al x,y € A,

Q) x->x=1x~x=1

(i) x->0Ova=x-yVvx-2
(i) x~@Vva=(x~y)V(x~z)
(iv) (xVvy)-z=xx-2)A(x—>2)
V) (vy)vz=x~2)A(x~2)
(vi) XTox=xx" vx=x

(Vi) x-x"=xT;x~vx" =x"
(viii) (x"~»0)->x=1; x>0 »x=1
(ix) x->0=x";x»0=x"

(x) 0-x=1;0nx=1
X)) G-ox) =xx~vxT) =x

i) G)T=GT)T =«

Definition 2.4[4]. Let A be LPWA. Anintuitionistic fuzzy

set T = (ur,y:) of A iscaled an intuitionistic fuzzy
implicative filter of A if it satisfies the following axioms for
alx,y e A,

O pr) =z prx); yr(D) <yr)
(i) ur(y) = min {ur(x - ), ur(x)};
yr(¥) < max{yr(x - y),yr(x)}
pr(y) = min {u7(x ~ y), ur(x)} ;
Yr(¥) < max{yr(x ~
), vr(x)}

(iii)
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Definition 2.5[6]. Let A be LPWA. Anintuitionistic fuzzy
implicative filter T = (ur,yr) of A is cdled an
intuitionistic fuzzy prime implicative filter of A if it satisfies
the following axiomsfor al x,y € A,

(i) pr(xVvy) = minfur(x), ur(y)}

(i) yr(xVvy) < max{yr(x),yr(»)}

1. MAIN RESULTS

3.1. Intuitionistic Fuzzy Pseudo-Boolean implicative filter
of Lattice Pseudo-Wajsherg Algebra

In this section, we define Intuitionistic fuzzy pseudo-Boolean
implicative filter of LPWA, and obtain some results with
illustrations.

Definition 3.1. Let A be LPWA. Anintuitionistic fuzzy set
T = (up,yr) of A is caled an intuitionistic fuzzy
Pseudo-Boolean implicative filter of A if it satisfies the
following axiomsfor al x € A,

O prevx™) =pr(D); yrxvxT) =y (1)

(i) prCxevx™) =pr(D); yrlxvx™) =yr(1)

Example 3.2. Consider a set A = {0,[,m,1}. Define a
partial ordering “=" on A, such that 0 < [ < m < 1 and the

binary operations - ", A and quas
complements " —", "~ " given by the following tables
3.1,3.2,33, and 3.4.
X | x” >0l |m|1
0 | 1 o|l1|1]1]|1
I | m I {m|[1]1]1
m I m|l |m|1]1
1110 1101 |mj1
Table:3.1. Table:3.2.
Complement Implication
0|1 0 111 1
I m I m|1]|1 1
m | | m| | 1] 1
1160 101 [m|1
Table:3.3. Table:3.4.
Complement Implication

Consider an intuitionistic fuzzy subset T = (ur,yr) on A

0.7 if x€{0,1} forallxe A
ur(x) =40.3 otherwise forallx € A
0.1 if x€{0,1} forallx€e A
yr(x) =40.6 otherwise forall x € A
Then Tisan intuitionistic fuzzy pseudo-Boolean

implicativefilter of A.
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In the same Example 3.2, let us consider an intuitionistic

fuzzy subset T = (ur,yr) oON A as, urlx) =
0.51 if xe{0,l} forallxe A
0.13 otherwise forallx € A
0.41 if xe{0,1} forallx € A
yr(x) =10.83 otherwise forallx € A

Then T is not an intuitionistic fuzzy pseudo-Boolean
implicative filter of A.
Since
ur(@vm) = ur((l > m) ~»m) = pr((m - ) ~ 1)
= ﬂT((l ~m) - m) =pr(m~10-1D
prdvm) = pur(l) = pur(1) = pr(m) = pur(1)
ur(lvm) #05=02=0.2=0.2
yrvm) = yr(L »m) »m) = yp((m - 1) ~ 1)
= VT((I ~m) - m) =yr(m~0D-1D
yr(l) =y (1) =yr(m) =y, (1)
yr(lvm) =04+ 08=0.8=0.8
Proposition 3.3. LetT = (ur,yr) beanintuitionistic fuzzy
implicative filter of LPWA A, then any intuitionistic fuzzy
implicative filter of A is an intuitionistic fuzzy
Pseudo-Boolean implicative filter of A.
Proof. Let T = (ur,yr) be an intuitionistic fuzzy
implicative filter of LPWA A.
We have ur(x vV x~) = min {ur(x = (x vV x7)), ur(x)}
[From (ii) of definition 2.4]
= min {ur(Gc > )V (x = x7)), ur(x)}
[From (ii) of proposition 2.3]
= min {ur(1V (x - x7)), ur(x)}
[From (i) of proposition 2.3]
= min {ur(x > x7), ur(x)} < pr(1)
[From (i) of definition 2.4]
Thus pur(xvx™) =pup(1) forallx € A and aso
prCev ) 2 min fur(x GV x)), pur())
[From (iii) of definition 2.4]
= min {ur((c > 2) V (x v x7)), 1 ()}
[From (iii) of proposition 2.3]
= min {u(1V (x ~ x7)), 7 ()}
[From (i) of proposition 2.3]
= min {ur(x ~ x7), ur(0)} < pr(1)
[From (i) of definition 2.4]
Therefore, ur(x Vx™) = ur(1) forall x € A
Similarly yr(x vV x~) < max {yT(x - (xVv x‘)),yT(x)}
[From (ii) of definition 2.4]
=max {yr((x > ) vV (x - x7)),yr(x)}
[From (ii) of proposition 2.3]
= max {yT(l V(x> x‘)), yT(x)}
[From (i) of proposition 2.3]
yr(x Vv x7) = max {yr(x = x7),yr(x)} = yr(1)
forallx € A [From (i) of definition 2.4]
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Therefore, yr(x vVx™) = yr(1) andaso

yr(x Vx~) < max {yT(x ~ (x Vv xN)),yT(x)}
[From (iii) of definition 2.4]
= max {yr((x v x) v (x » x7)), yr(x)}
[From (iii) of proposition 2.3]
= max {yT(l V (x A xN)), yT(x)}
[From (i) of proposition 2.3]
yr(xvx™) =max {yr(x ~x7),yr(0)} Zyr(1)
forallx € A [From (i) of definition 2.4]
Thus, yr(xVvx™) =y;(1) forallx € A
Hence, any intuitionistic fuzzy implicative filter of A is an
intuitionistic fuzzy Pseudo-Boolean implicative filter of A.
Proposition 3.4.
Let T = (ur,yr) be an intuitionistic fuzzy Pseudo-Boolean
implicative filter of LPWA A, then which sdatisfies the
following inegualities
(i) urx?) =pur(x > x7);yr(x™) =yr(x - x7)
(i) pr(x™) = prlx > x7) yr(x7) = yr(x ~ x7)
forall x € A.
Proof. Let T = (ur,yr) be an intuitionistic fuzzy
Pseudo-Boolean implicative filter of LPWA A.
Let pur(x™) = ur(1 > x7) [From(i)(a) of definition 2.2]
= ur (15 @->x7))
[From (vii) of proposition 2.3]
= pr(x > x7) forallx € A
[From (i) (a) of definition 2.2]
yr(x7) = yr(1 - x7) [From (i)(a) of definition 2.2]
= yr(1 - (x> x7)
[From (vii) of proposition 2.3]
= yr(x > x7) forallx € A
[From (i)(a) of definition 2.2]
Similarly, we prove pur(x™) = ur(x ~»x™) and yr(x™) =
yr(x ~ x~) forall x € A.
Proposition 3.5. Let T = (ur,yr) bean intuitionistic fuzzy
Pseudo-Boolean implicative filter of LPWA A, then which
satisfies the following inequalities
() (7)) = pr(x) S yr((x7)7) = yr(x)
(ADpr((x™)7) = ur () 5 v ((x™)7) = yr(x)
forall x € A.
Proof. Let T = (ur,yr) be an intuitionistic fuzzy
Pseudo-Boolean implicative filter of LPWA A.
() Let ur(x) = pup(x~ > x) [From (vi) of proposition 2.3]
= pur(x™ > (x7)7)
[From (xi) of proposition 2.3]
= pr(x”™ > (" > 0)) = pr(x~ ~ 0)
[From (ix) of proposition 2.3]
= ur((x7)™) [From (ix) of proposition 2.3]
Similarly, we provethat y((x7)™) = yr(x)
(i) Let pr(x) = pr(x™ ~x)
[From (vi) of proposition 2.3]
= pur(x™ > (x7)7)
[From (xi) of proposition 2.3]
= pr(x” > (x> 0)) = pr(x~ - 0)
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[From (ix) of proposition 2.3]
= pr((x7)7)
[From (ix) of proposition 2.3]
Similarly, we provethat y;((x~)™) = yr(x) forall x € A.

Proposition 3.6. Let T = (u,yr) bean intuitionistic fuzzy
Pseudo-Boolean implicative filter of LPWA A. Let T; and
T, betwo intuitionistic fuzzy implicativefiltersof A, T, is
asubsetof T, and pr, (1) = pug, (1); yr, (1) =y, (V. If Ty
isan intuitionistic fuzzy Pseudo-Boolean implicative filter of
A then T, an intuitionistic fuzzy Pseudo-Boolean
implicative filter A.

Proof. Let T; be an intuitionistic fuzzy Pseudo-Boolean
implicative filter of A.

pr,(x Vx7) = pur, (1); yr,(xVx™) =y, (1) and
pr,(xVx™) = ur, (1) ; yr,xVx™) =y, (1)
forall x € A. (3.1
Andaso pr (xVx™) < pup,(xVxT);
pr,(xVx™) < pp,(xvxT)
Since T, isasubset of T,.
From the equation of (3.1) and ur, (1) = pr, (1)
pr,(1) < pr,(xVx7); ur,(1) < pr,(xvx™) (32

From (i) and (ii) of definition 3.1.,

Wehave ur, (1) = pr,(x Vx7); pur,(1) = pr,(x vV x~)
(3.3)

From the equation of (3.2) and (3.3), we have

pr, (1) = pur,(x Vx7); ur,(1) = pr(x vx~)forall x € A.

Similarly yr,(xVx™) 2 yr,(xVx7);

Yr,(xVx™) = yp,(x Vx7)

Since T, isasubset of T,.

From the equation of (3.1) and yr, (1) = yr,(1)

Y, (D) 2y, (xVxT); v, (1) = yr,(x V™)

From (ii) and (ii) of definition 3.1.,

Wehave yr,(1) < yr,(x Vx7); yr, (D) < yp,(x Vx™)
(3.5)

(3.4)

From the equation of (3.4) and (3.5), we have
Y, (D) =y, (xVx7); v, (1) = yp,(x V™)
A.
Hence T, anintuitionistic fuzzy Pseudo-Boolean implicative
filter of LPWA A.
Proposition 3.7. Let T = (ur,yr)beanintuitionistic fuzzy
Pseudo-Boolean implicative filter of LPWA A. Let T, and
T, be two intuitionistic fuzzy Pseudo-Boolean implicative
filters of A. Then intersection of T; and T, is adso an
intuitionistic fuzzy Pseudo-Boolean implicative filter of A.
Proof. Let T, and T, be an intuitionistic fuzzy
Pseudo-Boolean implicative filter of LPWA A.
Then , we have
pr,(x VxT) = ur, (1); yr,(x Vx™) = yr, (1)
pr,(xVx™) = ur, (1) ; yr,(xvx™) =y (1) and
pr,(x Vx™) = pur, (1) ; yr,(x Vx™) = yg, (1)
pr,(x Vx™) =
pr,(D); yr,(xVx™) =y, (1)

forall x €
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forall x € A.
Let perary(xVxT) = pp, (x V™) Apg,(xVxT)
= Uerynry (1) forall x € A.
Similarly, we prove y(r,nr)(x Vx~) =
Yer,nr,) (1) forall x € A.
Hence, intersection of T; and T, is aso an intuitionistic
fuzzy Pseudo-Boolean implicative filter of A.
Proposition 3.8. Let T = (ur,yr) beanintuitionistic fuzzy
Pseudo-Boolean implicative filter of LPWA A, then which
satisfies the following inequalities
(i) pr(D) =pr(x) (o) pr(1) = pr(x7):
yr(1) = yr(x) (o) yr(1) =yr(x7)
(i) ur(1) = prC) (or) ur(1) = pr(x7):
yr(D) = yr(x) (0or) yr(1) =yr(x™) forallx € A.
Proof. Let T = (ur,yr) be an intuitionistic fuzzy
Pseudo-Boolean implicative filter of LPWA A.
So pr(1) = pr(xvx")
> min {ur(x7), ur(x)} [From (i) of definition 2.4]
=pr(x) (or) ur(x™)
pr(1) = pr(x) (or) pr(1) =ur(x7) andalso
yr(1) = yr(xvx™)
< max {yr(x7), yr(x)}
=yr(x) (or) yr(x7) [From (ii) of definition 2.4]
yr(1) = yr(x) (o) yr(1) =yr(x7)
Similarly, we prove
pr(D) = pr(x) (0r) pr(D) =pur(x™); yr() =yrx)
(on) yr(Q) =yr(x™) forallx € A.

Proposition 3.9. Let T = (ur,yr) bean intuitionistic fuzzy
Pseudo-Boolean implicative filter of LPWA A, then which
satisfies the following
() pr() =pr() (or) pr(1) = pr(x™) if andonly if
pr(x = x7) = urp(1) (0r) pur(x™ = x) = pr(1)
(i) yr(1) = yr(x) (or) yr(1) =yr(x7) ifandonly if
yr(x = x7) =yr(1) (o) yr(x™ = x) =y (1)
(iii) pr(1) = prx) (or) pr(1) = ur(x™) if and only
if pur(x > x™) =pr(1) (0r) pr(x™ - x) = pr(1)
(V) yr(1) = yr(x) (o) yr(1) =y, (") ifandonly if
yr(x > x7) =yr(1) (o) yr(x™ = x) =y (1)
forall x € A.
Proof. Let T = (up,yr) be an intuitionistic fuzzy
Pseudo-Boolean implicative filter of LPWA A.
() Let pr(1) =pr(x) (or) ur(1) = pr(x7)
ToProve: up(x —» x7) = ur(1) (or)
pr(x™ = x) = pr(1)
From (i) of definition 3.1, we have
pr(x = x7)V pr(x™ > x) = pr(1)
From (i) the proposition 3.8, we have
pr(x = x7) = urp(1) (o) pr(x™ - x) = pr(1)
Conversely,
let pr(x = x7) = pr(1) (o) pr(x™ = x) = pr(1)
and ur(xVvx™)=ur(l)
Now (x"Vx) s x=((x"=>x)A(x > x)
[From (iv) of proposition 2.3]
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=(x" ->x)A1=(x" > x)
[From (i) of proposition 2.3]
It follows that uT((x‘ Vx) - x) = ur(x”™ > x) = ur(1)
Since, pr(x) = min {ur((x~ Vv x) > x), pur(x~ Vv x)}
[From (ii) of definition 2.4]
So, pr(x) = pur(1)
Now (xVx )—=>x " =(x->x)A(x" > x7)
[From (iv) of proposition 2.3]
=x-ox)Al=(x>x")
[From (i) of proposition 2.3]
It follows that ,uT((x VxT) - x‘) = ur(x > x7) = ur(1)
Since, pr(x™) = min {ur((x vVx™) > x), purx vx)}
[From (ii) of definition 2.4]
Thus, ur(x™) = pr(1).
(i) Assumethat yr(1) = yr(x) (o) yr(1) =vyr(x7)
Provethat y;(x — x7) = yr(1) (o) yr(x™ = x) =y (1)
From (i) of definition 3.1,
Wehave yr(x - x7)V yr(x™ = x) = v (1)
From (i) the proposition 3.8, we have
yr(x = x7) = yr(1) (or) yr(x™ - x) = yr(1)
Conversely,
Let yr(x » x7) =yr(1) (or) yr(x~ - x) =yr(1) and
yr(xVxT) =yr(1) and
xvx)ox=(x ->x)A(x > x)
[From (iv) of proposition 2.3]
=(x ->x)A1=(x" > x)
[From (i) of proposition 2.3]
It follows that yT((x_ Vx) o x) =yr(x” > x) =y (1)
Since y7(x) < max {y;((x~ vx) - x),yr(x~ v x)}
[From (ii) of definition 2.4]
Thus, y7(x) = yr(1)
and (xvVx )->x =x->x)A ->x7)
[From (iv) of proposition 2.3]
=(x->x)AN1=(x > x7)
[From (i) of proposition 2.3]
It follows that yT((x VxT) - x‘) =yr(x > x7) =y-(1)
Since yr(x7) < max {yT((x VxT) - x),yT(x % x‘)}
[From (ii) of definition 2.4]
S0, yr(x7) = yr(1)
Similarly, we prove that (iii) and (iv).

V. CONCLUSION

In this paper, we have introduced the notion of an
intuitionistic fuzzy pseudo-Boolean implicative filter of
LPWA and discussed some properties with illustrations.
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