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Abstract

In this paper, we defined the ¢, 3 — filters and (o, p)- filters of Lattice Wajsberg algebras and related assets are
discussed. We prove that every (e, €)- filters are (g, € V 3)— filters and provide the condition for (g, € V 8)—
filters are (e, ) filters. Further conditions for ¢ \VV 3 —filters are discussed.
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1. Introduction

In 1935, Wajsberg [10] introduced the concept of Wajsberg algebra. In 1984, Front, Antonio and Torrens [3]
led the lattice wajsberg algebra and define filters and obtain some properties of filters.Smarandache [6]
introduced the concept of neutrosophic sets.After that Monoranjan and Madhumangal [5] recall some definitions
and introduced the truth value based neutrosophic sets and neutrosophic sets and define new operations with
examples.T.Anitha, V.Amarendra Babu, G. Bhanu Vinolia[7,8,9] introduced the NW- filters ,MBJ- filters and
BMBJ —filters of lattice wajsberg algebras and proved the some properties.

In this paper, we define the ¢, — filters and (¢, p)- filters of Lattice wajsberg algebras and related assets are
discussed. We prove that every (g, €) — filters are (e, € v §) — filters and provide the condition for (e, e V §) —
filters are (e, €) — filters. Further conditions for € v § —filters are discussed.

2. Preliminaries

Definition 2.1[3]: Let («r, ~, 7, 1m) be a wajsberg algebra if it satisfies the following axioms for all £m, ym ,

ImEW

1. In™ ¥m = Xm

2. En™ 9m)™ ((Om™ 3m)™ (™ 3m)) = Im
3. En™ Dm)™ Ym = (Ym"™ Em)™ *m

4. Em™ 9'm)™ (9™ xm) = 1m

Definition 2.2[3]: The wajsberg algebra « is called a lattice wajsberg algebra with the boundsOm, 1 if it
satisfies the following axioms for all xy, ymewr
A partial ordering < on a, such that xm < ym if and only if xn™ 9m= Lm, (¥m V Ym) = (Em™ Ym)™ Ymand (xm A
9m) =((Em™ 9'm)™ p'm) ’
Definition2.3[6]: Aneutrosophic set(V®), if the structure

An = {<9mwf (9m), wi (9m), Wi (9m)>, v me X Jwherew 4 is truth membershipfunction, w{lis an
indeterminate membership function and w{ is false membership function, on a nonempty set x.
Throughout this paper’ w’ refers the lattice wajsberg algebra

3. g 6 —filters of Lattice Wajsberg Algebras

For the neutrosophic set A= (w+, wil, wi) onwr, define the cut sets as follows:
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wf“ ={xwew | wiiEy) =a}l,
’W “= {xwew [ wi(x) = B},
wFs ={xwew | wiiw) < v}
wf;‘: {xwew [ wf(zw) + a>1},
wIA“: {xwew | wi(zw) + f>1}

wF @ = {xyew | wi(zw) +y<1},
oy

wTsva ={xwew [ wi(xw) 2 a or wy (z) + a>1},
w, v ={xwew /w, (xw) = B or wlA(fw) + p>1},
ks = Lawew [ (z) < v or wf(x) +y< 1},

where a, 8 € (0,1] and ye [0,1).The sets w.%, w, Aﬁ and wA" are called & — cut sets, ;% wf;B and w:; are
called § —cut sets and WTA;Q " wIAw and 1w, Ay 5 are called €V § —cut sets.
Theorem3.1:The nonempty ¢ — cut sets of a neutrosophlc set Aw= (wi, wi, wi) on w
are filters of wr if and only if Aysatisfies the following inequalities for all «, 8 € (0.5,1]and  y€[0,0.5)

(B.1) w#(lw) V0.5 = wi(xw),

wit(lw) vV 0.5= w(xw),

wi (Lw) A 0.5< wi (xw)V xwew.

(3.2)  wi(yw)V 0.5= min {w# (xu™ Yu), Wi (xw)}

wi (hw) V 0.5 2min {awrf (xw™ Y ) , w (xw)}
wi(gw)A 0.5smax {wf (xw™ w) , Wi (Zw)}V 2w, DwEW.
Proof: Suppose that the nonempty € — cut sets are filters of < for all a, 8 € (0.5, 1] and
ye [0,0.5).
If w# (1w) V 0.5 <wf (@), (1w) V 0.5<w(b) and wi (1w) A 0.5>wf (c)
for some a,b and ¢ ew --------------- 3.3
Then a, = w#(a) € (0.5,1], By, = wi (b) € (0.5,1] and y, = w#(c) € [0,0.5).
Aa Aﬁ AY
Soaews®, bew, " andcew,
From (3.3), w;‘(lw)<w{3(a1),wf(lw) <wi(b) and wi (1w) >wf(c), then
clearly 1, ¢ wT Y2 w #and 1u ¢ wAV This is contradiction,
so we have w# (1) v 0.5 > wi (xw), wi (1W) v 0.5> w(xw) and wf (1w) A 0.5< wi (xw) V xwew.
Suppose that w# (b) v 0.5< min {w# (a ~ b), w# (a)} for some a,be « and
take & = min {af!(a ~ b), w ()} implies « € (0.5,1] and @, a ~ be w,.*. But b & w;.® since w'(b) <a,
which is a contradiction. So «w# (yw) vV 0.5> mln{w;‘(xwﬂ Dw), W (xw)} v *w, pwew .Similarly we can prove
that <7 (yw) V 0.5 = min {ew (xw™ yw) , wi(xw)} V xw, ywEwr. Suppose there exist ¢, dew such that w7 (d)
A 0.5> max {wﬁ((c ~ d) , w#(c}and take y = max{w#(c ~ d), w#(c)} implies ye [0,0.5) and c.c ~ de
wAY But ¢ wT“, which is a contradiction. So wZ(yw ) A 0.5< max {wi (xw™ vw) , Wi (xw)}Y xw, DuEW .
Consequently Ay satisfies (3.1) and (3.2).
Conversely, the neutrosophic set Ay on w satisfies (3.1) and (3.2).

Let @, B € (0.5,1] and ye [0,0.5) such that £ — cut sets are nonempty. For any ae w;:“ , be wI:ﬁ and ce wFi",

we have
w#(lw) V0.5 > w#(a) = a> 0.5,
w{ (1W)v05>w (lh))>/3>05
wi (Lw) A 0.5< wi(c) < y<0.5.
Then clearly 1y € w;:“, lwe w,'zﬁ and 1y ewéy. Letx,y,a,b, w and vew such thatx ~y, x € w{l"‘, a~Dh,

ae w,jﬁ andu ™~ v, unewéy. It follows from (3.2) that
wi(y) v 0.5 min {wi(x ~y), wi(x)}= a> 0.5,
(Ib))v05>m|n{w (a ~ b), wy (a1)}>ﬁ>05
w#(v) A0.5< max {wi(u ~v), wi(u)} <y<0.5.
So clearlyy € wé“, be w;:ﬁ and vew;:y
Therefore the nonempty ¢ — cut sets of a neutrosophic set Ay are filters of w for all «, 8 € (0.5,1] and ye
[0,0.5).
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Definition3.2: Let cut setse, p € {e 6,V S}then neutrosophic set Ay on 1 is called a (¢, p)- filter of w if

A A A A
Xewr(paxil € wp ™ XEW =lvew, o X € w = lwe wy " forall x € w and
A A(ax/\ay)
X My e w xew =>yew ,
A A
meewﬁ Xewﬁx:yew(ﬁx ﬁy)and
(Vx Vy)

~ Ayx
X yepr ,XEWF(p :yewpp

&y, ty, B By€(01] and 1, Yy [0,1).

for all x,y € w and

Theorem3.3:The neutrosophic set Aw= (wf, wi, w§) on w is a (g,e v 8) -filter of w if and only if Ay
satisfies the following inequalities
(3.6) w;f‘(lw) > wf‘(xw) A 0.5,
w, Alw) = w, A(xw) A 0.5,
wi(ly) < wF A(xw) V 0.5V xyew.
B.7)  wi(yw) = min {wf (xw™ yu), w1 (fw) 0.5}
wit (hw) = min {w (xw™ v ) , wi (xw), 0.5}
w{;“(l)w) < max {w(xw™ yu) , wi (xw), 0.5}V xw, puew.
Proof: Suppose that neutrosophic set Awon w isa (g, € v §) -filter of wr-.
Case (i): Let xew and assume that w4 (x) <0.5. If w# (lw) <w#(x)

then w# (lw) <a,<w#(x) for some a, (0,0.5]. It follows that xe w, 4ox and 1o w, oz Also wi(lw) + a,<
1,50 1ug w] ‘a2 and hence 1u¢ wy “" . Which is contradiction, and so w# (14) = w# (xw) V xwEw.
Case (ii): If w (x) =0.5 then xe wT 405 and then 1ue wT

Case (iii): If w#(1w) < 0.5 then w# (L) + a,< 1, s0 1.& wp “ax \Which is contradiction and thus wii(lw)

>0.5. Consequently, w# (1w) = w#(xw) A 0.5 V xwew.
Similarly we can prove that wi(lw) = wit(zw) A 0.5 V xyew.
Assume that yewr such that w;é‘(lw) >w;;‘(y) V0.5. Then i (1w) >y, > w(y) V0.5 for some y,e (0,1),

which implies that y,, > 0.5, ye wAyy and Lu¢ w}:yy. Since 1€ w:;y.

So wi(lw) < wi(xw) V 0.5V xwew.

Let a and bew such that w#(b) < min {w#(a ~ b), w#(a), 0.5} then w#(b) <a< min {w#(a ~ b),
wi(a). 0.5} for some a € (0,1]. It follows that w#(a ~ b), wi(a) € wT"‘ and ¢ wT“ Since a < 0.5 we

havew# (b)+ a<2a < land b ¢ wT“ This is a contradiction, so

wi (hw) = min {Wf}(xwm Yw), wi (¥w), 0.5} V xw, I)WEW

Similarly we can prove that < (yw) = min {w/ (xwﬂ w) , wit(xw), 0.5}V xw, pwew.

Now suppose thatw# (y) >max {w;;‘(x ~y), w#(x), 0.5} for some x yew Then there exist ye (0,1) such that
wi(y) >y> max {wi(x ~vy), wi(x), 05} Thus y> 0.5, x ~ y, Xew,, Y then y Ew Slnce wi(y) >y and

wi(y) +y> 2y> 1, we have y e:‘wFM a contradiction, so w (x)w) < max {w (xw™ vw) , wi (xw),

0.5}V xw, puewr.
Conversely, let the neutrosophic set Aw= (w4 wit wf) on w satisfies the conditions (3.6) and (3.7).

Forany x,y and z ew, let @, 8 € (0,1] and ye [0, 1) such that x € w;.%, y € w £ and zew, Y Then wi(x)=

awi(y) = f and wf (z)< v.

Suppose that w# (1w) <a, wi (1w) </3 andw# (1W)>y

Ifw? (x) < 0.5, then w# (1w) = wi (x)A 0.5 = w4 (x) )= a a contradiction. So we know that «# (x) >0.5 and

SO

wi (L) + a> 2 w (lW) >2(w#(x)A0.5) =1.

Hencelw € wy, da wT . Similarly we can prove that 1, € wy

If W 7 (x) > 0.5, then Wﬁq(lw) < wi(x)V 0.5 = wi(x))=y, WhICh is contradiction. Thus w2 (x) < 0.5 and so
wi (Lw) +y< 2 wi (lw) >2(w (x)v0.5) =1.

Ay

Feys'

Forany x,v, a, lb u and vew , let a,, a,, Ba, e (0,1] and yy, ¥y € [0,1) such that

AI?

Hence 1y € w
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B Aﬁ&n AVW Al’\m A
L@ E W, and w ~ vew, ", uew, ™. Then wi (x ~ y)= ay,

Aay Ag A
X Yyew, ", xew, ", a™bew,
wi (%) 2 ay, wi'@™>b) 2 By, wi'(@) = fa, wi'(w ™ v) < ¥ and wi' (w) < ¥y
Suppose that w7 (y) <a, A . If w (x ~ y)A wi(x) < 0.5, then
wi(y) = min{wif(x ~y), wi(x),05)}= min{fwf(x ~y), wi(x)}=a, Aa,, which is a contradiction.
Hence w(x ~ y)A wi#(x) = 0.5 and so
wi(y) + a, A ay>2 wi(y) 22 min{wi (x ~ y), wi(x),0.5) =1

- R Aax/\tly Aax/\lly
€ c

This implies y wi c WTMA )

Similarly we can prove that be wlsﬁun/\ﬁax c w f;DAﬁax.

&

Assume that w (v)>Y, V vy, then v & "™ If wf(w ~ v) V wf(u) > 0.5, then
wi(v) < max{w(uw ~ v), wi(w),0.5)}= min{fw(w ~v), wiWk<y VvV
which is contradiction. Hence w(u ~ v) V w#(u) < 0.5 and so

Wi (V) + Yy V 1< 2w (v) < 2max{w (w ~ v), wi (w),0.5)}= 1

So wew:;"*“w“’ c WFA&- ’;“;W“’. ConsequentlyAy, is a (g, £ v ) filter of wr.

Theorem 3.4: Every (g, € v 6) -filter of wulfills the following result:
(2.5)If xw™(y ™ z) = 1 then
wi(z) = min {w# (x), w# vy).0.5},
wi(z) = min {w (x), w(y),0.5} and
wi(z) < max {wi (X)), wi(y), 0.5} VX v zew.
Proof: Suppose Awis a(e, e v §) -filter of w and x ~( ™~ 34) = 1 for all X,y and z ew.
We get w# (z) = min {w# (v ~ z), w#(y),0.5}
> min {min { w (x), wf(x ~(y ~ z))}, wi(y), 0.5}
> min {min { w (x), w7 (1w)}, wt (y),0.5}
= min {w# (x), w#(y),0.5}
wil(z) = min {w{ (y ~ z), wi'(y, 0.5}
> min {min { w* (x), wf'(x ~(y ~ 2))}, wi(y), 0.5}
= min {min { w{ (x), w( 1w)}, wi(y), 0.5}
> min {w (x), w{(y), 0.5}, and
wi(z) < max {wf (v ~ z), wi (y), 0.5}
< max{max { wi (x), wi(x ~(y ~ z))}, wi (y), 0.5}
< max{max { w# (x), w# (1)}, wi(y), 0.5}
< max{w# (x), wi (y), 0.5}

Lemma 3.5: Every (g, € v 6) -filter of « fulfills the following result:

If x,, *(X(n-1y,, - (%4,, ™ yw)) = 1w then
w i (yw) = min {wi (X, )= s wi(xq,)}
wit(yw) 2 min {wi* (x,, ), - , wi(xy,)}and
wi (yw) < max {wf (Xp,, )= 7710 2H) 5 S— Xy, Yw €W

Theorem3.6: The neutrosophic set Aw= (w4, wil, wi) on w is a (g, & v &) -filter of w if and only if the
nonempty & — cut sets are filters of « for all «, § € (0.5,1] and y< [0,0.5).

Proof: Suppose that Awon w is a (g, € vV 8) -filter of wv.

Let a, 8 € (0.5,1] and ye [0,0.5) such that € — cut sets are nonempty.

Using (3.6), we have w4 (1w) = w4 (x) A 0.5 Vxe w’:"‘,
wi(lw) = wit(y) A 0.5 Vye wljﬁ ,
wi(lw) < wi(z)) v O.5Vzewéy.

It follows that w#(1lw) = a A0S =a, wi(lw) = FA05=Fand wfi(lw) <yVv05=y
That is 1y € wé“, lwewljﬁ and 1Wew;:". Letx,v, a,bb, w and vew such that x "y, x € wfg"‘, a~b, ae
w.” andu ~ v, uew,” fora,f € (05,1 and ye [0,0.5).
Then w#(x~y)=a, wi(x)=a,

wi(a~b)=>p, wi(a)=pand

wi(m ~v) <y, wi(m) <y.
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It follows from (3.7) that
wi(y) = min{wix~y), wi(x),05}>ar05=a
(lb)Zmln{w,A(zaﬂlb) wit(a),0.5}=pA05=4
wi (v) < max {w{;“(tul ~y), wim),05<yv05=y

A
and soyewT“,lbew 48 ve w "

Hence the nonempty € — cut sets are filters of « for all a, 8 € (0.5,1] and y< [0,0.5).
Conversely let Awbe a neutrosophic set on 2 such that the nonempty & — cut sets are filters of « forall , 8 €
(0.5,1] and ye [0,0.5). If there x,y and z ew such that
wy (1W) <w#(x) A 0.5,
wi (Lw) < wi(y) A 0.5,
w;“(lw) >wi(z)) v 0.5.
Then w#(1w) <0(x < w#(x) A 0.5,
wi (1w) <ﬁ’y < wi(y) A 0 5,
wi (1W) >Yz > w{!(z)) v 0.5 for some a,, B, € (0.5,1] and y,€ [0,0.5).
So 1, ¢ wT Y- w # and 1ug wéy, which is contradiction.
Therefore (1W) > w#(xw) A 0.5,
w,A(lw) > wi(zw) A 0.5,
wi(lw) <wi@e) V

0.5V xpew. o~ Ow *w Dw 3w Dw 1w
Assume that | Ow 1w 1w 1w v | 1w | 1w X,V, a,b, w and vewr such that

Ew Bw 1w ow | 3w | dw | lw wi(y) < min {wi(x ~y),
wi(x), 0.5}

Dw Dw Xw 1w Dw Xw 1w ’LU’IA (]b)) < min
{wi@~b) |3 tw | Xw w [l |3 |1w | ,w{(a)05}

Dw Dw 1w 1w ow | dw | 1w wi(v) >max {wi(u ~v) ,
wal ([L]l), 0-5}- Lw Ow Xw Dw 3w Dw 1w
Taking o = (wif(y), minfwd(x ~y), wi(x)

0.5}), implies ae (0.5,1] and
wily) <a<min{w#(x ~y), w#(x),0.5} Thenx My, x¢€ wr, Aa hut y & w.
WhICh is contradiction. So w# (gw) = min {w# (xw™ Yu), wi (xw) 0.5}}V xw, nwew
Similarly we can prove that w,A (9w) = min {eof (@™ vw) , wi (xw), 0.5}V 2w, pwew
Takingy =max {wi(u ~v), wi(u), 0.5}, implies ye [0,0.5) and thenu ~ v, uew, y, clearly v ¢ w
This is a contradiction. Therefore
wi (gw) < max {wi (xw™ yw) , wi (xw), 0.5}V xw, puewr.
Then by (3.3) neutrosophic set Awon w is a (g, e Vv 6) -filter of .
Clearly every (g, ) -filter of w is a (g, € v §) -filter of w. But (¢, & v §) -filter of « need not to be a (¢, €) -filter
of w as shown in the following example:

Example 3.7:: Let w = {Ow, xw, Yw, 3w, Dw, 1w} is lattice wajsberg algebra with the binary operation ~ as
follows:

The neutrosophic set Ay = (w4, wi, wi) defined on w as follows :

3 |wi@) | wiGB) | wi@)
Ow A 2 L7
Xw A .6 .65
Dw 4 2 T
Dw A 2 L7
1w .6 .5 .4
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wé"‘ =w ifae(0,0.1]

= {1W, Dw, Jw }lf a € (01,04]

= {1} if a € (0.4,0.5]
w if B e(0,0.2]
{1w, xw }if B € (0.2,0.5]
w,? =wifye[07,1)

= {1w, xw }if y €[0.7,0.7)

= {1} if y €[0.5,0.6)
which are filters of 4« for all «, f€ (0,0.5] and ye [0.5,1). Hence Awis a (¢, € v §) -filter of w. But itis not a
(e, &) -filter of 4w since xwe 10,2 but L w,2°.
Theorem 3.8: If the neutrosophic set Ay = (wi, wi, wi) onw isa (e e v 8) -filter of w such that w4 (xw)<
0.5, wil(xw)< 0.5 and w (xw)> 0.5 V zwewthen itis a (¢, €) -filter of wr.
Proof: Letx,yand z ew, a, 8 € (0,1] and ye [0,1) such that x € wTE V€ ijB and zewF/:y. Then w#(x)
>a wi(y)=pand wi(z) <y,
Which implies from (3.6) w# (1) = w#(x) A05 = w#(x) = «a,

wi'(lw) = wi'(y) A 0.5= wi(y) =B,
wi(lw) < wi(z) v 0.5= wi(z) <y.

It follows that L€ w7, Lvew, ” and luew,”
Forany x,y, a,b, w and vew, a, , ay, Ba, Bp€ (0,1] and yy, ¥y € [0,1) such that

A
wlﬁ
€

u

X “yew;:ay,xewé"",almlbew,jﬁ””,alew:ﬂ“ and u 'W\vew;:"‘y, unew:g”
Then wi (x ~ y)= a,, wi(x) 2 ay, wi'(@a™b) = By, wi'(a) = fa,

wi(u ™~ v) <y, and wi(u) < y,. By (3 7), we have

wit (y) = max {wf (x ~y), wi(x), 0.5} = max {wi(x ~y), wi(x} = a, A a,.Soy € w, ax/\ay.

ABanB b Ayyvyy

Similarly we can prove that b wy
Therefore Aw is a (g, €) -filter of wr.

and vew,
&

Theorem 3.9: Every (e v §,¢ Vv §) -filter of wis a (g, e v §) -filter of wr.
Proof: Let Aw be a (eVv §,e Vv §) filter of w. Let x,yand z ew, a,f € (0,1] and ye [0,1) such that x €
A

wp,y € wAB and zewAV Then clearly x € w7,y € w, /- and zewA” It follows from(3.4)that 1we

wT“ JAwe w andlwew A For any x,v,a,b, w and vew, a, , &y, fa, Bp€E (O 1] and yy, yy€ [0,1) such that

A
A6 alewlﬁmanduu m\vewF v, wew,”
& & &

B

u

A
X ﬂyewTE ,xewT almlh)ew

A A A A
Thenx "yew, ” xe w &n”lh)ew alewﬁa‘andtm ~vyew,"”, wew, ™. Then clearly
Tevs Fevs Fevs

yew;l“ , lbewIAB ) VEw, ] A Therefore Aw be a (s eV 6) -filter of w-.
a7 &VS

S
Theorem3.10: For a neutrosophic set Aw= (w4, wi, wi) on w, if the £ v §- cut sets are filters of 1« for all
a,B € (0,0.5] and ye [0.5,1), then Auis a (g, eV 6) fllter of w.

Proof: Let Aw= (wi, wi, wi) is a neutrosophic set on 1w such that the nonempty e v 8- cut sets are filters of

w forall @, 8 € (0,0.5] and ye [0.5,1).
Assume that w;‘(lw) <wT (x) A 0.5 =a,,
wit(lw) < wi(y)A05= By,
wi (lw) >w,ff‘(z)) v 0.5= yz for some x,y, z ew

Then a, , 3ye (005] and y,€ [05,1), x € w; ™ € w, %y € wABy < w, By andz € w,"* Cw,", lug
wT c 1w w Fand 1, ¢ sz",
since wi (lW) +a,<2a, <1, thatis 1, ¢ wf;‘
wi L)+ B,<2f, <1, that is 1 ¢ w0, ",
Wi L)+ 7,22, 2 1, tha tis 1 & w,”
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Then clearly 1, & wfs‘f/&, lvé ijZ and 1y ¢ w:;yvs, which is a contradiction.
o) (3 6) is valid. Assume that there exist x,y, a,b, w and vewr such that
(y)<m|n{w x~y), wi(x),05}=a
wi (b) < min {w(a~b), w(@),05}=p
wi(v) >max {wi(u ~v), wi(u),05}=y.

Then a, 8 € (0,0.5] and ye [0.5,1), v € wé“, b ¢ w,AB and v ¢ wFAV, and
Aa o | Aa A ¢ ha : :
X~ yewr® S wr X € wp T S wr

ﬁ

A A
almlbewﬁcw aewﬁcwﬁ

leys'
ﬂﬂmvewycwpsuﬂewéygwéts ---------- (3.9
Since wT Va wljfa and ngyva are filters of w for all a, B € (0,0.5] and ye [0.5,1), from (3.9), we have y €
wrt € wpt be w,j"’ c wAﬁ vew, e w ,- On the other hand ,

wh(y) + a<a < 1, wi(b)+ [;<[; <1, whv)+ yz>2 y =1 thatisy € wis, b & w,” andv & w,) . Soy &

w;:s b ¢ w and v ¢ w Which is a contradiction. So (3.7) is valid. By theorem 3.3, Awisa (g, e V §) -

filter of 1.

Theorem3.11: For a subset F of wr, let Ay be a newtrosophic set on « suchthat
wf‘(lw) > wi (xw),w,A (1w) = w,A(xW)and wit(lw) < wi(zw)V wew ... (3.10)
wT A(zw) = 0.5 w, Azw) = 0.5and wi (xw) < 0.5ifxwe F...... (3.11)

wi (xw) =0, (xw) =0and wf (xw) =1 if xwe w/F...... (3.12).

If F is a filter of « then Awis a (g, € v 8) -filter of wr.

Proof: Let F is a filter of . Let x,yand zew, a,8 € (0,1] and ye [0,1) such that x € w{’;‘,y € w,';”

and zewA” then
wi(x) +a>1 wi(y) +p>1and wi(z) +y<1 ....... (3.13)
From (3.10) and (3.13), we have
wT(1W)+a >wT(x) +a>1,
wi (1w)+ﬁ > wi'(y) +B>1,
wi (lu)+y < wi(z) +y<l.

H Ag Agq Ap Ap Ay Ay
Thatis lwe wr S wp o lne wy ” €y - and 1o € wp & C wy
Forany x,y,a,b, w and vew, let a,, @y, Ba, PrE (0,1] and ¥y, ¥v€ [0,1) be such that

Ag A A
y a B
X My ew, ,xewTS",almlh)ewla

Apy Ayy Ayy

LA € andu ~~ Vew, Y, uewy .
Then wi(x ~y) + ay> 1, wi(x) +a,> 1, wi(a ~ b) +8,> 1, wi'(a) +8,> 1,

wi(u~v) +y,<land wi(u) +y,< 1.
If X ~y ¢F or x ¢ F then w;“(x ~y) =0, w#(x) =0. It follows that
wiX~>y)+ a,=a, <lor wi(x) +a, =a, <.
This a contradiction, and so x ~ y €F or x € F. Similarly we can provethata *b e F,aeF. If uw ~ v ¢F or
u ¢F, then wi(u ~ v) =1 andw;;‘(un) = 1. We have

wi(w ™~ V) +y,= 1+ y, = lorwi(u) +y, = 1+y, = 1.
ThIS a contradiction, and so w ~ v €F or w €F . Since F is a filter of «, we get y,b and v eF. So w(y )=
0.5 wi(b)=>05and wf(v) < 05.

axhay — Aaynay

A
If a, <050ra, <0.5, then wi(y )= 05 =a,Aa,, that is Y € wy] Swy 7 and if ay >

Aaxnay

A . Aaxnay
0.50r a, > 0.5, then w7 (y )+*a, A a,>Lthatisy € W Swyp
3x/\3y
&vs '

Ifyu 20.50r ¥, > 0.5, thenw# (v) < 05<y, VY, S0V € w] Aruvry gw;:v““av"‘v and

If yu<0.50r ¥, <05, then wA(V)+y, Vyy, <1,50V € w, "““"y‘" c w;:v““av"‘v .
Hence Awisa (g, e v 6) -filter of wr-.

Ay
Soyew, " “_ Similarly we have b € w,
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Theorem3.12: Every (6, € v §) -filter of w isa (g, e v 6) -filter of wr.
Proof: Let Awisa (6,& Vv §) —filter of w.Forany x,y,zew, leta, , f,€ (0,1] and y,& [0,1) be such that x e

A
wA“x, y € w, # andz e w .Then wi(x) = ay, wi(y) = B, and wi (z) < y,. Suppose 1y¢

w i 1W$w andlwew Vz , then

Tevs'
wi(lw) <a, (1w)<ﬁy and G ) B A (3.14)
wi(lw) +a, < l wit(lw)*+ By < Lawf (Lu)+ yz =1 - (3.15)
It follows that «w# (1w) <0.5,27 (1w)<0.5and w# (1) >0.5 ----------- (3.16)

From (3.14) and (3.16), we have
wi (lw) <ay A 0.5 w (1w)<By A 0.5 and w i (1w) >y, Vv 0.5, and so
1-w#(1w) >1- (a, A0.5) = (1- a,) V0.5 = (l-w#(x)) V0.5,
1-wf(1w)>1- (B, A0.5) = (1- B,) V0.5 = (1-wi*(y)) v 0.5,
1- wi(lw) < 1-(y, v 0.5) = (1-y,) A 0.5 < (1- wf (z)) A 0.5,
Hence there exist a, 8 € (0,1] and ye [0,1) such that
1- wi(lw) = a> (L-w#(x)) v 0.5,
L-w (1w)> B> (1- wIA(y)) v 0.5,and
1- wi(lw) < y< (1- wf(z)) A0.5. —---mmmmmmmmeeee - (3.17)
The right inequalities in(3.17), we have

wi (x) +a>1, wit(y) + f> 1 and wf(z) +y<1, that is x € w,. “", y € w, 6 and z e w . Since Ay is a

€
and 1w ngva

A
(6, v §) filter, we have 1ye wTM, W= IM

But left inequalities in (3. 17) implies that

wT A(1w) + a <limplies w# (1lw)<1-a< 0.5 <a,

w(lw)+ B < 1implies w (1)< 1- <05 <B,,

wi(lw) +y = limplies w# (1w) = 1- y>0.5 >y,

that is 1w€& WTA“5 ;s wAB and 1.¢ wéyvg. This is a contradiction since Ay is a (6,e Vv 8) —filter. So 1ue

4 4p
wy 1w w, °7 and 1ue w

Forany x,y,a, lh) u and vewr, Iet Ay , @y, Pa, P (0,1] and yy, vy € [0,1) be such that
X Vye wT/:“y, X € wT/:“x, a~he w,jﬁ””, ae w:ﬁa’ andu ~ vewé"‘y, unewpi”
Then wi(x ~y) = ay, wi(x) = a,, wi(a ™ b) = By, wi(a) = B,

wi(w ™ v) < b andw# (u) < yy.

Suppose ¢ w a’; Y be¢w B"’A o andv ¢ wry] V““VV‘V . Then

u

wi (V)< ax A ay, wi'(b) <ﬁ@ A B WA ¥) >Y v e (3.18)
wi(y) + ax A ay <1, wi(b) + By A Py < 1, wi (V) + ¥y Vy = Lommmmmmmmmmeeeeees (3.19)
It follows that w (y)< 0.5, wii(b) < 0.5, wf (v) > 0.5 --mmmmmmmmmmmmmeeee- (3.20)

From (3.18) and (3.20), we have

(y)< min {a, , a,, 0.5}, wi(b) < min{B,, By, 0.5}, wi(v) >max {y,, 1,,0.5}and this,

wi(y) > 1- min {a,,a,, 0.5} = max{1l- a,, 1- a,, 05}

> max{ 1- w#(x), 1- w#(x ~y), 0.5}.
Similarly we have 1- w(b) > max{ 1- w{(a) , 1- w{(a ~ b), 0.5}.
1- wi(v) < 1- max {y,, y\v,O 5} = min {1-y,, 1- ¥,0.5}

< min {1- w#(u), 1- w#(u ~ v), 0.5}

Now there exist a, e (0,0.5] and ye [0.5,1) such that

1- wi(y) = a>max { 1- wi(x), 1- wf‘(x ~y), 0.5},

1 wf(b) 2 p> max{ 1-wf'(@), 1-wi'(a ~ b), 05}

1- wi(v) < y<min {1- wi(u), 1- w#(u ~ v), 0.5}

It follows that w#(x ~ y) + a> land w#(x) + a> 1, thatis ~ y € w::y, X € w:;"‘,
ABIb

wi(a~ b)+ f>1and wi(a) + f>1, thatisa ~ b € w, ", a € w,""* and

wi(u ™~ v) +y<land wi(u) + y<1, thatisu ~ vewAy“’ unew;;y“"
So wi(y) + a < 1, implies w (y) <a that is ¢ wT oD E w and v ¢ w
Which is contradiction since Awis a (8, € v §) —filter. Therefore
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Aaxnay

A A . -
y € w. , b e w, f;”‘ﬁb and € w, yv“gv"“’. So, Awis a (g, & v 8) filter.
& &

Tevs

5. Conclusion
we defined the ¢, & — filters and (¢, p)- filters of Lattice wajsberg algebras and related assets are discussed. We
prove that every (e, €) — filters are (g, € v §) — filters and provide the condition for (e, € v §) — filters are (g, €)
— filters. Further conditions for € v § —filters are discussed.
Further we plan introduce the general model of ¢, § —filters.
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