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1. INTRODUCTION

In 1935, Wajsberg [17] introduced the concept of Wajsberg algebra. In 1984, Front, Antonio
and Torrens [6] led the lattice wajsberg algebra and define filters and obtain some properties of
filters. A. lbrahim and Saravan [1] introduced the strong implicative filters of lattice Wajsberg
algebras and derived some properties. After that B. Ahamed introduced [2] the concept fuzzy
implicative filter and obtained some properties. Ideals and filters play vital role in algebras.
Several researchers [8, 10, 13] worked on ideals and filters on different algebras and derived the
properties.

At first L.A. Zadeh introduced the Fuzzy sets to handle the real life problems with
uncertainty. After that several researchers [3,4,11,12,14,16] applied the fuzzy theory to different
algebras, differential equations and derived some results. Later Gaw derived the vague set as a
generalization of ~ fuzzy set. Vague theory applied to several streams by researchers [15]. After
that Smarandache [7] introduced the concept of neutrosophic sets. After that Monoranjan and
Madhumangal [9] recall some definitions and introduced the truth value based neutrosophic sets
and neutrosophic sets and define new operations with examples.

In this paper we consider the truth value based neutrosophic sets(NV; ) defined by
Monoranjan and Madhumangal and introduce the 9tw - filter (Mw ) of Lattice wajsberg
algebra and obtain some results of Jtwr - filters.

For further information of lattice wajsberg algebra refer the Wajsberg algebra [6,17] by
Front, Antonio and Torrens and for the truth value based neutrosophic sets Intuitionstic

Neutrosophic Set by Monoranjan and Madhumangal [9].

2. PRELIMINARIES
Definition 2.1 [17]: Let (wr, ~, 7, 1w) be a wajsberg algebra if it satisfies the following axioms
forall xw, yw, 3we w

1 1w ™ xw= 3w

2. (xw ~ow) > ((w > 3w) ™ (2w ™ 3w) = 1w

3. (aw yw) ™ pw=(pw M xw) ™ xw
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4. w *v'w) > (w ™ xw) = 1w
Definition 2.2 [17]: The wajsberg algebra « is called a lattice Wajsberg algebra with the
bounds Ow, 1w if it satisfies the following axioms for all xw, yw € wr
A partial ordering” < ‘on wr, such that
xw< pwifandonlyif xw Y pw=1w, (Gw Vow) = (Ew ™~ dw) ™ Yw
and (xw Apw) =(E'w “p'w) MW
Definition 2.3 [9]: A neutrosophic set Ay = {<pw, w#(®w), wi®w), wi®w> pwex }
where w# is truth membership function, ;! is an indeterminate membership function and
wi is false membership function, on a nonempty set 4 is a Truth —valued neutrosophic set
W7 ) if wi@w), wi®w), wfbw) - [01] and 0 < wi@®w) +wi(mw) +wif® w)
< 3.Theset IV issimply denoted by Aw = ( wf, wi, wi).
Throughout this paper’ w’ refers the lattice wajsberg algebra and ‘N7’ refers the truth —valued

neutrosophic set.

3. Nw- FILTERS (RwF)
Definition3.1: A N;F set Aw = ( w4, wi, wf)on w iscalleda Nuw - filter (Nwg) ifit
satisfies V xw, pw ewr
(2.1) wi (L) = wi(x), wi(lw) 2w (@)} wi (L) < w ()}
(2.2) wi(yw) = min {wf(xw ~ yw), wi(xw)}
wi(w) = min {wf(ew > yw), wi (@)}
wiw) < max {wd (@ ~ vw), wi(xw)}.

Example 3.2: Let w = {Ow, *w, Yw, 3w, Dw, 1w} With the binary operation ~ as follows:

3 | wi® | wi BR[| wiG)
Ow | 451 557 .51
tw | 671 641 .345
pw | 451 557 .51
3w 451 557 .51
ow | .451 557 .51
1o | 671 641 . 345
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The N sets Aw = ( wf, wi, wf) andBw=( wg, wf, wg )definedon w as

follows are MwF of w.

~ Ow Tw Dw 3w Dw 1w
Ow 1w 1w 1w w | 1w | 1w
Xw 3w 1w ow | 3w | Dw | 1w
Dw Dw Xw 1w Dw | Xw 1w
3w *w *w 1w Iw | xw 1w
Dw Dw 1w 1w Dw 1w | 1w
1w Ow Xw Dw 3w | ow | 1w
3 |wi®) | wi @) | wPG)

Ow 751 . 145 .602

Xw 751 . 145 .602

Dw .851 .23 .601

3w .851 .23 601

Dw 751 . 145 .602

1w .851 .23 .601

Lemma 3.3: If the set V7 isa NwgF of w then the truth- favorite set of N7 is also
NwyF of w.
Proof: Letthe Vy°  set Aw = ( wil, wi, wi)isaNwgF of w.
The set Aww = ( wi*, wi*, wi*)=( w#*, 0, wf) isthe truth- favorite set of Aw, where
wf* (xw) = min {wd (xw) + wi(Gxa) 1} Viwe w.
Case 1.1: If wi(xw) + wil(xw) <1lthen  w#*(xw) = wi(xw) + wi (zw)

< wi(lw) + wi(lw) (from 2.1)

< wi(lw)

Casel.2: If wi(xw) + wit(xw) = 1then wi*(xw) =1.
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From equation (2.1), w4 (1w)+ wi(1lw) = 1 soclearly wi*(1w)=1= wi*(zw)
Thatis wi*(lw) = wi*(x) forall v swe w-.
S0 Asw = (wi*, wi, wi) =( w0, wf) satisfies the condition (2.1).
Since Awisa Ntwg of w, we have w#(yw) = min {wfGe ™~ yw), wi(zw)}
and wi(w) = min{wiGEw ™ yw), wi(zw)}
suppose xw ™~ pw = 3wforsomezwe wr, then wi(yw) = min { wiGw), wi(xw)}
and wi'(yw) = min {7 (Gu) , wi(x)}.
Case 2.1: min { w7 3w), wf (=)} = w7 Gw) and min {w ' Gu) , wi' (@)} = wi' (3w)
Thatis w#(yw) = w#@w) and wi(yw) = wi(Gw).
Then clearly w$* (yw) = min{w# () + wi(vw), 1} = min {w#Gw) + wi(Gw).1}
= wi™ (3w).
Case 2.2: min { w#Gw) , wi(xw)} = wi(zw) and min { wi (3w) , wi(zw)} = wi(xw)
Thatis w#(pw) = wi(zw)and wi(yw) = wi(xw).
Then clearly w* (yw) = min{w# (yw) + wi(yw), 13 = min {w () + wi(xw),1}
= wi” (¥).
Clearly Axw = ( wi*, wi™*, w§*) =( w0, wf) satisfies the condition (2.2).
Hence A~yisa Nwg of w.
Remark 3.4: The false- favorite setofa N7  seton 4 may or may notbea Jtwg of w.
Avy=( wi', wi’, wi)=( wif, 0, wi") isthe false - favorite set of Aw, where
wi" (xw) = min {wiGw) + wi(zw), 1} Vive w.
Clearly the false- favorite set A~y Of Aw in the example 3.2, isa NwF of w.
But the false- favorite set of Nwg Bw= (wi, wf, wg)inthe example 3.2 is nota NwF
of w
Because wf" (1w) = min {wf(1w)+ wE(1w), 1} = min{.831,1} = .831
wg” (0w) = min {wf (0w)+ wE(0w), 1} = min{.747,1} = .747

So wg’(lw) > wE" (Ow), it does not satisfies the condition (2.1).Bny is nota NwF of w.
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If the false- favorite set of IV seton wr satisfies the condition (2.1) then itisa Jtw
of w-.
Theorem 3.5: Let N set Aw=( wi, wi, wf) is NwF of w. If xw < ywthen
{wi(xw) <wf(w), wi(m) < wi(w)and wi(mw) = wfOw} Viwow € w,
Proof: Since xw < yw, then xw ~ yw= 1.
By Awis Jtwg of w, we have
wiw) = min{wi@Ew ~ yw), wAGEW)} =min {wi(lw), wiEw)}= wiGEw),
w(w) = min {wiAGEw ~ yw), wGEwW)} =min {wA(dw), wAGEw)} = wiEw)
and  wi(yw) < max {wf(w ~ gu), wi(w)} = max{wi (), wiGw)} = wi ().
Theorem 3.6: A IV set Aw=( wi, wi, wf) is NwF of w if and only if it holds (2.1)
and
(2.3) wiew ~ 3w) = min{wf (w > (w ™ 3w), wiwh
witlw ~ gw) = min{wi w > @w ™ 3w),  wi (gw)}
and wi(ew ™~ 3w) < max{wd (w ™~ (Gw > 3w), wi(Ow} VEw, dw, dwe w.
Proof: Let Awisa Jtwg of w, obviously it hold (2.1) and (2.3).
Conversely suppose that Awisa Ny  set with (2.1) and (2.3).
Taking zw = lwin (2.4), we get
wi(Lw ™ 3w) = min{wi (w > (Qw ™ 3w), wi(ow)}
wi@w) = min{wi (w ~ 3w), wi (w)}
wi'(lw ~ 3w) = min{w w > (Qw ™ 3w), wi(ow)}
wiGw) = min{w (w ~ 3w), wi'(w)}
and wi(lw ™~ 3w) < max{wi (w ~ Qv ™ 3w))
wit(w) < max {wil (hw ™ 3w)).
So Avisa Ntwy of w.
Theorem 3.7: A N7 set Aw=( wi, wi, wi) is NwgF of w ifand only if it hold (2.1)
and

24) wi(( 2w (e ~3w) ~aw) = min{ws (xw), wi(w)},
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wit (s ~(Cow ™~ 3w) ~aw) = min{wi' (zw), wi(ow)}
and wi(( 2w ~(gw ~3w) ~aw) < max{wf (xw), Wi (w)} VY 5w, dw 3w € w.
Proof: Suppose that Awisa NwF ofw and xw, yw, 3weE wr.
Clearly w(( xw ~( yw ~3w)) ~3w) = min {wf (( 2w ~( yw > 3w) ~( Dw ™ 3w)),
wi (w)}=--=--- (i)
Forany xw yw 3we w,wehave ((zw >(gw ™~ 3w) >( vw ~3w) = %V (9w ™ 3w)
= Xw.
So wi (((xw ~(vw ™3w) >( Yw ™ 3w)) = wi (xw) --=---mm=-mmmm (i)
From (i) and (ii), w7 (( 2w ~( yw ~3w)) ~3w) = min{wi (xw), wi (hw)}
Clearly w(( xw ~( yw ~3w)) ~3w) = min {w(( 2w ~( yw ~3w) ~*( Dw ™ 3w)),
wi'(pw)}
and wi (((xw ~( pw ™~ 3w) ~(vw ~3w)) = wi' (xw)
So wi(( xw ~(yw ~3w) ~3w) = min{wi! (xw), wi(yw)}
Clearly w(( xw ~( yw ~3w)) ~3w) < max {wf(( zw ~(vw ™ 3w) ~( Yw ™ 3w)),
wi (vw)}
and  wi' (((xw ~(w ~3w) ~(vw ~3w)) < wi (xw)
From (i) and (iv), w#(( 2w ~( pw ™ 3w)) ~3w) < max{wi (xw), wi (yw)}-
Conversely suppose that Awis a N7 with (2.1) and (2.4).
wit(w) = wi(le > vw) = wi((zw ™ vw) > (20 ™ D)) ™ yu)
> min {wi (™ vw), w7 (@)}
witw) = wi(lw > vw) = w((zw ™ vw) > (2w ™ D)) ™ 1)
> min {w{ (2w ™ yw), wi(x)}.
wit(w) = wi (Lo ™) = w@d (2 > 9w) > (3w ™~ 9w)) ™ 9u)
< max {wi (sw ™ vw), wi (zw)}.
So Awisa JtwE ofw.
Theorem 3.8: Every Ruw§ Aw=( wi, wi, wi) fulfills the following result:

(2.5) If xw ~( yw ™ 3w) = 1w then
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wi(3w) = min{wf (xw), wiw}wGw) = min{w! (w), wi(w}
and wi(w) < max {wi (xw)), wi (9w)} V xw, yw, 3w € w.
Proof: Suppose Aw isa Nw of w and xw ~( yw ™ 3w) = Lw forall xw, yw, 3we wr.
We get w7 (3w) = min {wi (yw ~ 3w), w7 (hw)}

min {min { w# (&), wi( = ~( yw ™ 3w)} wi(vw)}

v

min {min { w# (&), wi(1lw)}, wi(ow)}

v

v

min {w# (xw), wf(yw)},

wi'Gw) = min{w! (w ~ 3w), wi(ow}
> min {min { w{ (w), w2 >( 9w > 3w)} wit(w)}
> min {min { w (xw), wi(1w)}, wi(w)}
> min {w (xw), wi (o)}

and wi'3w) < max {wi (gw ™~ 3w), wi (yw)}
< max{max { w# (xw), wi( xw ~(ow ™ 3w)}, wf (ow)}
< max{max { w{ (xw), wi(1lw)}, wi (ow)}
< max{w{ (xw), wi (vw)}-

Lemma 3.9: Every Ntwg Aw=( wf, wi, wi)of w fulfills the following result:

If x,, *Gan-n, - (%1,, ™ vw)) = lwthen
wi(w) = min{wf (%, ) . wi(E,)}
wit(w) = min{w (x,,), - . wit(e,)}
and wi(gw) < max{wd (%, ) RETSA €20} A% Sypp— %, DwE W

Theorem 3.10: Let Awand Bw are two Jtw @ of w, then Aw N Bwisa Nwg of w.
Proof: Let xw, yw, 3w€ w suchthat xw <( yw ™ 3w), then xv ~( yw ™ 3w) = Lw.
Since Awand Bw are two Jtwg of w then by (2.5), we have

wi(3w) = min{wf (xw), wi(w)},

wi'@w) = min {w (xw), wi(ow)}

and w#Gw) < max {wi (xw)), wi(yw)}.
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wi @w) = min{w? (xw), wr(w)},
wiGw) = min{w? (xw), w7 (w)}
and wf (3w) < max{wF (xw)), wg (Hw)}.
w8 Gw) = min {wf (3w), wr (3w)}
=min{min{w{ (xw), wf (w)} min{ws (xw), wr (Hw)}
=min{min{fwf (xw), wf ()} min{ws (ow), w7 (w)}
= min{ew7 " (xw), w7 (gw)}.
wi™® Gw) = min{w{' (3w), wf (3w)}
=min{min{w (xw), wiw)} min{w? (xw), wi (o)}
=min{min{ew;" (xw), w (@)} min{w{ (w), w (ow)}
= min{w "8 (xw), w{"E(yw)}.
wi ™ Gw) = max{wi Gw), wF Gw)}
= max{max{w# (zw), wi (ow)}, max{ws (xw), wg ()}
= max{max{w{ (zw), w§ (xw)}, max{ws (yw), wF (ow)}
= max{w# " (zw), w# " (9w)}-
So Aw N Bwisa Nuwg of w.
Forthe IV set Aw= ( w, wi, wi) on w,we define the N;Fcut sets as follows:

wi® ={xwe w | wik) = a}, ’WIAﬁ ={xwe w | wi) =2 p}

and w.? ={we w | wi) < v} «Bye[01]

Theorem 3.11: A N;# set Aw=( wf, wi, wi) isa NwF of w if and only if its
nonempty N Fcut sets wTA“, wIAB and wFAy are implicative filters of w forall a,B,y €
[0,1].

Proof: Suppose Awis Nw of w anda, B,y €[0,1].

A A
Let w;® aw,” and w,” are nonempty.

A A
Clearly 1w € w;l“, 1w ew, f and 1y € wF".
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X1 s xzw’ljlw' Dzw’slw and 32W € wr such that (xlw ~ xzw , xlwe w’;ﬁa), (nlw ~ I)ZW )

w

A
B
n,, Ew, ") and

A
G ™ 32, » 31,5 Wg).

Then wi# x,) = min {w,‘f'(xlw ~ X ) wi (x1,)} = a implies x, € w{f‘“.

Ap

wi nz,) = Min {’WIA(IhW ~ ) wit (91,)} = B implies y, € w,

. . A
wi( 32,) < max {wf Gy, ™~ 31,) Wi (Gu,)}< vy implies 3, € w,".

A A A . . . .
wp® w,’ and w,” areimplicative filters of .

Conversely suppose that Awis N7 and w{’“, w'™® and wlf ¥ are implicative filters of ,

a, B,y €[0,1].

Forany xw, pw, 3w€ w suchthat w# (zw)=a , wi(pw)= B and wiGw) = y.

A A A A A A
Then xwe w;® ywe w, "and 3w ew,’,s0 w;* w,” and w," are nonempty.

1
Forany x, , x, € w ,let

a =min {wi'(zx;, ~ %,), wi (&)} B =min{wi G, ~ %), wi (x,)}and
Y= {’Wﬁq(hw ~oxp ) wi (x1,,

Then clearly wi'( x,,) = a =min{wf (x,, ~ %), wi (%)},

wi Dz,) = B =min {’WIA(ﬁW ~ X ) wi (x1,)}
and wi( 3z,) < v =max{wf (¥, ™ %) wi (¥,)}
So Awisa Nwg of w.

Lemma 3.12: If Awisa Jtw of w then w;’“ N wIAB N wﬁy are implicative filters of

w.
Theorem 3.13: Any implicative filter A of w isa («,a,a) cut- NwF of w.

Proof: Let A is implicative filter of «w and a € [0,1].
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Consider a N set Aw= (w# () w), wilw) wi@® w)= (a,aa)if ywe Aw
= (Ow, Ow, Ow) if yw & Aw
Clearly 1w € Aw, Aw= (w#(1w), wi(lw) wf(1w))
= (a,a,a)
> (wi(w), wi'@®w) wi® w).
Let xw, pwe w. If pwe Athen wi(mw) = a = min {fw# (xw ™ yw), w(xw)},
wilw) = a = min{w @ > ), wi(m)}
and wiw) = a < max{ws Gu™ yw), wiGw}
Suppose yw &€ Athen x € Aor xw™ yw & A.
So wi(yw)=0w= min{wi (xw™ yu), w7 ()},
wit(mw) =0w=min{w; (ew™ yu), wi (xw)}
and wi(yw) =0w=max{wd (ow™ yu), wi(x)}.
So Awis Stwd of w.
Theorem 3.14: If Ayis NwF of w thenthe A={zwe w/ (w#@®w), wi@®w) wi®
w) = (wf (), wi(lw) ,wf(1w)}is a implicative filter of .
Proof: Since A = { xw € w/ (wi' (v w), wi®w) wi® w)=(wi (lw), wi(lw) wi(lw)}
Clearlylw e A. Let xw, pw€ wr such that xw, xw ™ yw € A.
Then wi' (3w ™ pu), wi (xw) = wi (Llw),
wi (ew ™ yu), wi(ew) = wi (lw)
and wi (xw ™ ), wi(xw) = wi (Lw).
So, wi(myw) = min{wf (xw™ vw), wf (@)} = wi(lw),
wimw) = min{w (> ), wi@)} = wi(l)
and wi®mw) < max{wi (™ yu), wi (@)} = wi (lw).
Thatis pwe A.
So A aimplicative filter of wr.
Definition 3.15: A ;% set Aw= ( wf, wi, wi) ison w iscalleda RNuw -lattice filter

NwLyF) ifitsatisfies Vxw, ywe w,
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(25) wi (xw Ayw) = min{ wi (w), wilw}
wi @ Ayw) = min{ wi (x), wi®w}
and wi (b Apw) < max{ wi (), wiw}
Example 3.16: The N set Ay = ( w4, wil, w) defined on w in example 3.3 as

follows is MwLF of w-.

3 |wi®)  |wi B | wi®)
Ow | 547 557 451
tw | 547 557 451
pe | 721 561 331
3w 547 557 451
bw | 547 557 451
e |.721 561 331

Theorem 3.17: Every Nwg Awof w is NwLF of w.
Proof: Let Awisa Ntwg of w.
By(2.2) wi (xw Apw) = min{ wi (zw ~( 3w Aw), wi (xw)}
=min{ wf (xw ™~ yw), wf ()}
> min{min{ w7 (pw ~( 2w Adw), wi (w)} wi ()}

> min{min{ w# (lw), w# (w)}, wi Gw}

min{ wi (yw), wi ()}
wi (w Agw) 2 min{ w (xw >( 3w Agw), wi (xw)}
=min{ w (xw ™~ yw), wi (&)}
> min{min{ w (gw ~( ®w Avw), wi (w)} wi (ww)}
> min {min{ w# (), w? uw)}, wi (xu)}
= > min{ w (w), wi (xw)}
wi @ Anw) < max{ wi (xw ~( xw Anw), wi (xw)}

=max{ wf (xw ™~ yw), wi (xw)}
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< max{max{ w# (pw ~( 2w Adw), wi ()} wi (Gw)}
< max{max{ wi (lw), wf (w)}, wi Gw)}

=max { wf (yw), wi (xw)}

So Awof w is twF of w.

Remark 3.18: The w2 of w isneed notto bea Nwg of . For example the

NwLEF Awof w isnota NwF of w because wi (Gw) = { wi (ow ™~ 3u), wi

(ow)}-
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