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Abstract In this paper, we define the concept of fuzzy soft ideals and filters over a collection of fuzzy soft sets, study their related properties
and illustrate them with some examples. We also define the maximum and minimum conditions in fuzzy soft lattice. In addition, we
characterized fuzzy soft modularity and fuzzy soft distributivity of fuzzy soft lattices of fuzzy soft ideals.
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I. INTRODUCTION

The theory of soft sets was firstly introduced by Molodtsov[11] in 1999 as a general Mathematical tool for dealing with uncertainty. At
present, research works on soft set theory and its application are making progress rapidly. The theory of fuzzy set was introduced by L.A.Zadeh
[14] in 1965.Fuzzy set is to used in many areas of daily life such as Engineering,Medicine ,Meteorology. The theory of lattices was introduced
by Richard Dedikind. Faruk karaaslam and Naim cagman [7] defined the concept of modular fuzzy soft lattice and distributive fuzzy soft lattice.
In this paper we define the concept of fuzzy soft ideal and filter,prime fuzzy soft ideal and filter, principal fuzzy soft ideal and filter. Also, we
prove that set of fuzzy soft ideals of a fuzzy soft lattice. Further, we prove fuzzy soft lattice f,is modular if and only if the fuzzy soft ideal lattice
f1(f.)-we also prove that the fuzzy soft lattice f; is distributive if and if the fuzzy soft ideal lattice f;(f;,) is distributive.

The readers are asked to refer[10,11] for basic definitions and results of fuzzy soft set theory and [7,12,13] for results on fuzzy soft
lattices.

Throughout this work, X refers to the initial universe, P(X) is the power set of X, E is a set of parameters and A € E.F(X) denotes the
set of all fuzzy soft sets over X.

1. FUZZY SOFT IDEALS AND FUZZY SOFT FILTERS
In this section we introduce the concept of fuzzy soft ideals and fuzzy soft filters with examples. We prove that every fuzzy soft ideal
and fuzzy soft filter of a fuzzy soft lattice fis a convex fuzzy soft sublattice of f; and conversely. We also study about prime fuzzy soft ideals
and prime fuzzy soft filters. Throughout this work, the fuzzy soft lattice f; means the fuzzy soft lattice (f;,A,Y).
2.1 Definition
A non — empty fuzzy soft subset f; of a fuzzy soft lattice f; is said to be fuzzy soft ideal if
(f)  f1(), fi(y) € f implies f;(x) ¥ fi(y) € f;.
(fi,) fi(x) € f; implies f;(x) A fi(a) € f; for every element f; (a) of f,or equivalently
fi(x) € fiand fi(a) < fi(x) implies f;(a) € f;.
2.2 Definition
A non — empty fuzzy soft subset fr of a fuzzy soft lattice f;, is said to be fuzzy soft filter if
(fr)  fr(2), fr(¥) € fr implies fr(x) A fr(¥) € fr-
(fr,) fr(x) € fr implies fr(x) v fr(a) € fr for every element f; (a) of f,or equivalently
fr(x) € frand fp(x) < fi(a) implies fz(a) € f.
2.3 Note
Every fuzzy soft ideal of a fuzzy soft lattice of f; is a fuzzy soft sublattice of f;.
2.4 Example
Let X = {x;, x5, X3X4, X5, X6, X7, Xg, X9}, D€ the universe and E = {e,, e,, e3}
be the set of parameters, P = {e;}, Q = {e;}, R ={e3},S ={ey,e,},T = {es, e3}, U ={ey, e5}, V = {e;,e,,e3} where P,Q,R,S,T,U,V € E and
S =@, fu(P), £ (@), L (R), f.(5), o (T), £ (U), £ (V)} € F(X) with the
operations U and N.
Assume that, f.(@) =0
fi(P) = {(er, {x: 1}
f.(Q) = {(ez, {x 1}
fL(R) = {(es, {x3})}
f(8) = {(ey, {x1, x4}), (€2, {x2, x5})}
fu(T) = {(e1, {x1, x6}), (€3, {x3, %71}
fL(U) = {(ez, {x2,x5}), (€3, {x3, x0})}
f(V) = {(e1, {x1, x4, x6}), (2, {x2, X5, X5}), (€3, {€3, €7, €5})}
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Then ((f,,U,N) is a fuzzy soft lattice. The Hasse diagram of it appears in figure 1.

V)
fi fr0)
fi fL(R)
1(Q)
f.(®)
Figure 1

(a) Consider the fuzzy soft set f; = {f;, fp, fo. fs} € £, clearly f; # f,.1t also satisfies the properties f;, and f;,. Hence f; is a fuzzy soft ideal of
fi-

(b) Consider the fuzzy soft set f; = {fp, fs, fr. fv} € fi clearly f; # fy.1t also satisfies the properties f;, but f;(T) € f; and f;(R) < f;(T)
implies f;(R)does not belong to f;. Hence f; is not a fuzzy soft ideal of f;.

(c) Consider the fuzzy soft set fr = {fy, fs, fu, fv} € fi Clearly fr # fy.It also satisfies the properties fi and fz,. Hence fr is a fuzzy soft filter
of f;.

(d) Consider the fuzzy soft set fr = {fy, fp. fr, fr} € fi clearly fr # f;.It also sastisfies the properties fr but fr(P) € fr and fz(P) < fz(S)
implies fx(S)does not belong to fz. Hence fx is not a fuzzy soft filter of f;.

2.5 Theorem

Every fuzzy soft ideal and fuzzy soft filter of a fuzzy soft lattice f; is a convex fuzzy soft sublattice of f;. Conversely, every convex
fuzzy soft sublattice of f; is the fuzzy soft intersection of a fuzzy soft ideal and fuzzy soft filter.
Proof

Let f; be an fuzzy soft ideal of f;. Let  f;(a), fi(b) € fi.then by ( fi,), fi(a) Y fi(b) € f1, fi(a) A f1(b) < fi(a), fi(a) € f; implies
fi(@) A f;(b) € f,.Therefore f; is a fuzzy soft sublattice of f;.Let f;(x), fi(¥) € f; and fi(x) < f;(¥).Then (;(¥)] = fi.(a) € f./f.(a) <
i) € f1. fi(x) < f;(y) implies (f;(x), fi(y) € (fi(y)] E f;.therefore [f;(x), f;(3)] € f;.hence f; is a convex fuzzy soft sublattice of f;.
Similarly, [f;(x), f;(»)] € [f;(x) € fz. Hence f5 is a convex fuzzy soft lattice of f;.Conversely, let f; be a convex fuzzy soft sublattice of f;.Let
fi={fi(@) € fi/fi(a) < fx(v) for some fx(v) € fx}. Clearly f;(®) € fiand hence f; is non-empty. Let f;(a), f;(b) € f;. Then there exist
fe(1), f(v2) € fie suchthat fi(a) < fx(vy) and fi(b) < fi(vy).since fie(v1), f(V2) € fi.fx(v1) Y f(V2) € fi. Also sincefi(a) Y fi(b) <
fr) Y fry).fi(a) Y f;(b) € f;.Suppose f;(a) € f; and f;(b) < f;(a).then there exist fi(v) € fysuch that f,(a) < fx(v). Since f;(b) <
fi(a), f1(b) < fx(v).therefore f;(b) € f;.hencef; is a fuzzy soft ideal of f;.

Let fr = { fi.(a@) € f1/fx(W) < f(a) for somefy(w) € fx}.Clearly f,(@) € frand hence fr is non-empty. Letfz(a), fz(b) € fr. Then
there exist fg(wy), fx(W,) € fy  such that fy(wy) < fr(a) and fe(wy) < fr(b).sincefy(wy), fix(W2) € fi.fxu(W1) A fe(wz) € f. Also
sincefy (W) A fr(wy) < fr(a) A fr(b), fr(a) A fr(b) € fr.Suppose fr(a) € fr and fz(a) < fr(b).then there exist fy(w) € fyxsuch that
fxw) < fr(a). Sincefr(a) < fr(b), fx(W) < fr(b).therefore fz(b) € fr.hencefy is a fuzzy soft filter of f;.

Let fx(a) € fy.then fr(a) < fr(a) for some fr(a) € fx fi(a) € fiand
fx(a) < fy(a)forsomefy(a) € fx.fr(a) € fr.Therefore fyxr(a) € f; A fr.Hence  fx € f, 0 fr.Let  fizr(a) € f; N fr.then  fi(a) € f;and
fr(a) € fr.therefore there exists fx(v) € fx , fx(W) € fx such that f;(a) < fx(v) and fx(w) < fr(a). Therefore fx(W) < finr(a) < fx()
for some f (v), fx(W) € f. Since fyis a convex fuzzy soft sublattice, [f (W), fx (v)] € frimplies fi(a) € fx.therefore f; N f= € f hencefy, =
fi O fr.

2.6 Definition

A fuzzy soft ideal f,of the fuzzy soft lattice f, is said to be a prime fuzzy soft ideal if and only if atleast one of an arbitrary pair of

elements whose meet is in f; is contained in f;.
ie., fi(a) A f;(b) € f; implies f;(a) € f; or f;(b) € f;.
2.7 Definition

A fuzzy soft filter frof the fuzzy soft lattice f, is said to be a prime fuzzy soft filter, if fr(a) v fr(b) € fr implies fr(a) € fr Or
fr(b) € fr.
2.8 Definition

Let f, be a fuzzy soft lattice. Let f;(x) € f;. Then {f;(a) € f./f.(a) < fi(x)} is a fuzzy soft ideal and is called the principal fuzzy soft
ideal generated by f; (x) and is denoted by (f, (x)].

2.9 Definition
Let f, be a fuzzy soft lattice. Let f;(x) € f,. Then {f;(a) € f./f.(x) < fi.(a)} is a fuzzy soft filter and is called the principal fuzzy soft
filter generated by f; (x) and is denoted by (f;(x)].
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2.10 Example
Let X = {xq, x5, X3X4, X5, X, X7, Xg, X9, X109}, De the universe and E = {e;, e,,e5} be the set of parameters, A = {e;} , B = {e;, e,},
C = {61, 63}, D= {61, ey, 63}. Where A, B, C,D cFE and

fi = {f.(D), fL(A), f.(B), f.(C), f.(D)} € F(X) with the operations T and .
Assume that, f.(@) =0

fu(A) = {(ey,{x1, %21}

fL(B) = {(e1, {x1,x2,x3}), (€2, {x5, %6 })}

f1.(C) = {(e1, {x1, %2, x4}), (e3, {x7, x¢})}

f1(D) = {(eq, {x1, %2, x3, %4}), (2, {x5, X6, X0}, (€3, {€7, €5, €10})}

Then ((f,,U,N) is a fuzzy soft lattice. The Hasse diagram of it appears in figure 2.

f1(D)

L f1(O)

f (A)

fi (@

Figure 2

(@  Consider the fuzzy soft ideal f; = {fy, fa, fz}.now, f;(B) A f;(C) = f;(4) € f; implies f;(B) € f;.Hence f; is a prime fuzzy soft ideal of
fi-

0 (LB] = {fi(®), f;(4), f;(B)} is a principal fuzzy soft ideal generated by f;(B).

(c)  consider the fuzzy soft ideal f; = {f;(®), f;(4A)}. Let f;(B), f;(C) € f,. Then f;(B) A f;(C) = f;(A) € f;
implies f;(B) € f;.Hence f,; is a prime fuzzy soft ideal of f; .
2.11 Example

Let X = {x;, x5, X3X4, X5, X, X7, Xg, X9, X1}, D€ the universe and E = {e,, e,, e5} be the set of
parameters, A = {e;}, B = {e,}, C = {ey,e,;}, D = {e;, e,,e3} wWhere A,B,C,D € E and
fi = {f.(8), f.(A), fL(B), f,(C), fL(D)} € F(X) with the operations U and 1.

Assume that, f,(®) =0
fL(A) = {(el'{xl'xz})}
fL(B) = {(61' {X3,X4,})
fL (C) = {(6‘1, {x1'x2' xS})l (631 {x31x4—' xﬁ})}

f1(D) = {(eq, {x1, %2, x5, %7}), (€2, {x3, X4, X6, Xg}), (€3, {€9, €10})}

Then ((f,,U,N) is a fuzzy soft lattice. The Hasse diagram of it appears in figure .
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f1(B)

Figure 3.

(@) Consider the fuzzy soft filter fr= = {f4, fc, fo}-now, f;(A) Y f;(B) = f=(C) € fr implies fr(A4) €
fr-Hence fz is a prime fuzzy soft filter of f;.
(b) consider the fuzzy soft filter fr = {f=(C), fr(D)}. Let fr(B), fr(C) € f,. Then fxr(B) ¥ fr(4) = f=(C) €
fr implies fz(B) € fr.Hence f; is a prime fuzzy soft filter of f;.
©)  (frA] = {fr(A), fr(C), fr(D)} is a principal fuzzy soft filter generated by  fz(4).
2.12 Theorem
Every fuzzy soft lattice has almost one minimal and one maximal element. These elements are at the same time the least and greatest
element of that fuzzy soft lattice.
Proof
If possible, let there be two minimal elements f; (m), f.(n) € f; , then f,(m) A f,(n) < f,(m). Since f,(m) is a minimal element,
fo(m) A f(n) A f,(m) is impossible. Therefore f,(m) A f,(n) = f,(m) and hence f,(m) < f.(n).

Similarly we takef; (m) A f,(n) < f.(n), then f;(n) < fy(m). Therefore f,(m) = f,(n). Hence the fuzzy soft lattice f; has atmost one
minimal element and it is the least element of the lattice. By the principle of duality, every fuzzy soft lattice has atmost one maximal element and
it is the greatest element of that fuzzy soft lattice.

2.13 Definition

An element f;(x) of a fuzzy soft lattice f; is called a greatest element of the fuzzy soft lattice f;if f;(a) < f.(x) for all f,(a) €

fi.similarly an element f; (a) of a fuzzy soft lattice f;is called a least element

of fiif f,(x) < fi(a) forall f,(a) € f.

11l. THE MAXIMUM AND MINIMUM CONDITIONS
In this section, we define the maximum and minimum conditions in fuzzy soft lattice. We also obtain a necessary and sufficient
conditions for a fuzzy soft lattice to satisfy the maximum condition. we also define A and v of two fuzzy soft ideals and we prove that the set of
all fuzzy soft ideals of a fuzzy soft lattice.
3.1 Definition
Let f.,be any element of a poset fp in the fuzzy soft lattice. Let us form the subchain of fcin the following way: let the greatest element
of the subchain be f. Let f¢  (fx = 1) be an element of f, such that f;, < f,_,. If each of the chains so formed, commencing at any f¢, is
finite, then fpis said to satisfy the mamimum condition.
3.2 Definition
Let the least element of the subchain be f; Let fr, (fx = 1) be anelement of f, such that f, | < f¢, . If each of the chains so formed,
commencing at any f¢, is finite, then f} is said to satisfy the minimum condition.
3.3 Result
If a poset fpin a fuzzy soft lattice satisfies the minimum condition then for any f,(a) € fp,there exist atleast one minimal element f,(m)
of fp such that f,(m) < fi(a).
3.4 Result
If a poset fpin a fuzzy soft lattice satisfies the maximum condition then for any f»(a) € fp,there exist atleast one maximal element f,(m)
of fp such that f; (a) < f,(m).
3.5 Corollary
Every fuzzy soft lattice satisfying minimum (maximum) conditions has a least (greatest) element.
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3.6 Note
By a fuzzy soft ideal chain of a fuzzy soft lattice f;,we shall mean a set of fuzzy soft ideals in f; in which one of every pair of fuzzy soft
ideals includes the other.
3.7 Lemma
The fuzzy soft union of any fuzzy soft ideal chain of a fuzzy soft lattice f; is itself a fuzzy ideal in f;.
Proof
Let f- be a chain of fuzzy soft ideals of f;.let f,denote the fuzzy soft union of all fuzzy soft ideals of f;in f.. Let f;(x), f;(y) € f;
Then there exists fuzzy soft ideals fi, and fi, in fc such that ,f;(x) €f; andf;(y) € f;.Since
eitherf; € f, orf, € f; Letf; € fi .thenfi(x)f;, € fi,.thereforef,, (x) € fi,.since fo, (), fr, ) € fi,, fr,(X) Y fr,(¥) € f,.
Hence f;(x) Y fi(y) € fi. let fi(a) € fi.then f; (x) A f,(a) € f, € f,.therefore f;(x) A fi(a) € f; .
Hence f; is a fuzzy soft ideal.
3.8 Theorem
A necessary and sufficient condition for a fuzzy soft ideal f; in a fuzzy soft lattice f; to be a principal fuzzy soft ideal is that the fuzzy soft
lattice f,, satisfies the maximum condition.
Proof
Suppose the fuzzy soft lattice f; satisfies the maximum condition.then it is also satisfied in every fuzzy soft ideals f; of f;. By corollary
the fuzzy soft ideal f;includes a greatest element f;(x). Then f;(f;(x)]. Hence every fuzzy soft ideal of f;is a principal fuzzy soft ideal.
Conversely, suppose that every fuzzy soft ideal is a principal fuzzy soft ideal.we have to prove fuzzy soft lattice satisfies the maximum condition.
Suppose not, then we can find an infinite subchain of the form f. = f; < f¢, <+ .Theset f; = U5, (f¢,] being the fuzzy soft union
of the elements of the fuzzy soft ideal chain is itself a fuzzy soft ideal by lemma. Hence f; cannot be a principal fuzzy soft ideal since every one
of its elements is less than the other of its elements.
Therefore f; has no greatest element which is a contradiction.
3.9 Theorem
Let f; and f; be fuzzy soft ideals of a fuzzy soft lattice f;.Define fi A f; = {f.(a) € fi/ fin;(@) € i fi} and f; Y f; = {f.(a) €
fil fr(@) < fix) Y ;). f1(x) € f1, fr(¥) € fr} then the set of all fuzzy soft ideals f;(f,) is a fuzzy soft lattice.
Proof
Clearly f; A f; # @ for f;(@) € f; and f;(D) € fj. Let fi,,(x), fiy(¥) € fi A f.Then, fiz;(x) € fiD f, fin;(¥) € fi 0 f;. That is
fitx) € fi and f;(y) € f; .Also fi(y) € f; and f;(x) € f;.Therefore, fi(x) Y fi(¥) € f; and f;(x) Y f;(¥) € f;.Hence fiz,(X) Y fim;(¥) €
fifif; and hence fi,;(x) Y fiy(¥) € fi A fi.Let fi,;(x) € fi A f; and fi(a) < fi(x). Then f;(x) € f; and f;(x) € f; .since fi(a) < f(x)
= fi(a) € f; and f;(a) € f; = fi,;(a) € fi,;. Therefore I A ] is a fuzzy soft ideal. Next we prove that I v J is a fuzzy soft ideal.
Clearly fiv f;# @ for f,(®) € f; and f;(?) € fj. Let fiy;(x), fiy; () € fi Y fi.Then, fiv;(@) < fivy(x1) Y fiv;(¥1), fivy () <
Fry(X2) Y fiy(y2) Where £,()), fiGz) € fiand f;(1) L fi(2) € fy. Thereforefiy; (@) ¥ fiv; (8) < (fiy (x0) Y fiy () ¥ (fivy (22) ¥

Fr02)) = (g D ¥ fins ) Y (fag (32 Y fig (7)) Since £Gx), fi(e) € fi fiGea) Y £;(x2) € fy Since f,0n), fi(02) € fi fy(a) ¥
fiy2) € fy. Hence  fi ;)Y fivy () € fi ¥ fy. Suppose fiv;(a) € f; ¥ frandfiy;(b) < fivy(a@).Then fiv;(@) < fivy(X) Y fiy; () where
fiG) € fi and f;() € f.Since fiyy (B) < fivy (@) <X fivs GO Y froy @) firvy(B) < finy G Y finy () thus fiv; (b) € f; Y f;. Hence 1Y ] is a fuzzy
soft ideal.
Therefore f;(f;) is a fuzzy soft lattice.
3.10 Theorem
The set of all principal fuzzy soft ideals f; (f,) of a fuzzy soft lattice f; is a fuzzy soft sublattice of f;(f;)and is fuzzy soft isomorphic to f; .

Proof

We claim that (f, ()] v (f.()] = (L) Y (L] and (F ()] A (FL O] = (f.(x) A (f.(¥)] holds
for every pair of elements f, (x)f. () of f,.

First to prove (f, ()] v (f.)] = (f.(x) Y (fL O]
Let  fir oo (@) € fireon Y fireon = (10 (L] = fi(a) € (fL(0)] or fr(@) € (fr,on] = fi(@) < fi(x) or
i@ < 1) = i@ < L)Y L) = froovrion(@ € (Frueo Y fruonl:
Thus(f,()] v (LI E (L) Y ] Letfr, opvron(@ € (Fruo Y frunl Then  fi(a@) < (fi(x) ¥ fr(y)].where fr, (%) €
Uriol  froon @) € (Fronl-Gsince fi(a) < fi(x) and fr, ) (x) € (Froo0l s frion(@ € (fr ol and since fi(a) < f,(y) and f7,)(v) €
(Fruon] s frion(@ € (fruonD)- = firucomrion (@ € firoon Y firueor- Hence (f,(x) Y L)1 € (f.()] Y (L]
Thus (f,()] Y (L] = (L) Y (L]
Next to prove (f, ()] A (L] = (fL(x) A (fL ()] N
Let fircomaiom (@ € fireol A firioor = (LN (L] = fi(@) € (fL(x)] and fr, (@) € (fr,n] = fu(@) < fi(x) and
fi(@) < L) = f1(@) < fL) AL () = frreorron(@ € (ruam A fruon] Thus (LI A (D] € (f.(x) A f,(0)]. Let
frieonion (@ € (Frue A frion] Thenfi(a) < (fL(x) A fu()]-wherefr, 0 (x) € (fr ol fr.00 () € (Frion]-(since fu(@) < fi(x) and
frie®) € (rml » fron(@ € (frm] and since fi(a) < fi(y) and fr,5h (V) € (r,n] » frion(@ € (700D = frmaon (@ €
feroeon A forueor- Hence (fL(x) A fL (D] € (0] A (L ()].Thus (£, ()] A (D] = (f,(x) A (L]
Let us define n: f, — f;,(fp) by  n(f.(a) = (f.(a)]. Suppose n(f.(a@) = n(f,(b).then(f,(@)] = (f,(b)].Sincef(s, (@) €
firv@n = frnon = firn(@ € figon = fi(@) < fu(b) and
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Since fir,1(P) € firimn = firu@l = firu@i(®) € firun = fi(b) < fi(a). Therefore  fi(a) = f,(b) and hence n is one —
one.For every (f,(a)] € f;,(f.), there exist an element  f; (a) € f; such that n(f,(a) = (f,(a)]. Therefore n is onto.to prove 7 is a fuzzy soft
lattice homomaorphism.

n(f@Y () = (fu(@ Y fr(D)] = (f(@] Y (f.(D)] = n(f.(@)) Y n(fL(a))
n(fi(@ A f.(0) = (fu(@) A f(D)] = (fu( @] A (fL(B)] = n(fL(@)) An(fi(a))
Therefore n is a fuzzy soft homomorphism.
Hence the map 7 : f; — f;,(f,) is a fuzzy soft isomorphism and f; = f; (f,) < (.

3.11 Theorem
The fuzzy soft lattice f;is modular if and only if the fuzzy soft ideal lattice f;(f,) is modular.

Proof

Suppose f;(f;) is a modular fuzzy soft lattice. then the set of all principal fuzzy soft ideals f; (f;) of a fuzzy soft lattice f;is a fuzzy
soft sublattice of f;(f;)and is fuzzy soft isomorphic to f;.

Thatis f, = f;,(f1) € fi(f).

fi(f1) is a modular fuzzy soft lattice implies its fuzzy soft sublattice f; (f,) is a modular fuzzy soft lattice. f; (f;)is a modular fuzzy
soft lattice implies its fuzzy soft isomorphic copy f; is a modular fuzzy soft lattice. Hence f;(f;) is a modular fuzzy soft lattice implies that f; is
a modular fuzzy soft lattice. Conversely, let f; be a modular fuzzy soft lattice. To prove that f;(f;) is a modular fuzzy soft lattice. Let f;, f}, fx
be fuzzy soft ideals of f; such that f; < fx. clearly f; v (f; A fi) < (fi Y f}) A fi . it is enough to prove that (f; ¥ f)) A fix < fi Y (fj A fx) let
favpax(@) € (i Y f)) A fie then firy;(a) € fi Y fiand f(a) € fi.since fiy;(a) € fi Y fj, fivy(@) < fi(x) ¥ f;(y). Where f,(x) € fi, fr(¥) € f.
Since f;(x) € f; and f; < fx.fx (%) € fx.

Therefore fx(x) Y fx(a) € fx.
Let fy(2) = fx(x) ¥ fy(a)thenfy(2) € fy. Also fy(a) S fu(x) Y fi(a).Therefore fi(a) < (fi(x) v ;) A (f(X) ¥ fx(@)) <

(f, (x)v f,(y)) A fi(2).Since fi is a modular fuzzy soft lattice,

fe(@®) < fr(2) = (fz(x) 4 f,(y)) Afe(2) = fi(x) Y (fi(W) A fi(2)). Thereforefi (x) < fi(x) ¥ (ff() A fi (2)). Since  f;(¥) € f; and
fk(@) € fi . I A fx(2) € f; Y fie  Where fi(x) € f1.f;(0) A fx(2) € f; Y fx.
Thus fivgaxy (@) € fi Y (f; A fi). Therefore (£, Y f;) A fic < fi Y (fy A fx)-
Hence f;(fx) is a modular fuzzy soft lattice.

3.12 Theorem

The fuzzy soft lattice f;, is distributive if and only if the fuzzy soft ideal lattice f;(f;) is distributive.
Proof

Suppose f;(f) is a distributive fuzzy soft lattice. then the set of all principal fuzzy soft ideals f; (f,) of a fuzzy soft lattice f;is a fuzzy
soft sublattice of f;(f;,)and is fuzzy soft isomorphic to f;.

Thatis f;, = f;,(f1) <€ fi(f)-

fi(fi) is a distributive fuzzy soft lattice implies its fuzzy soft sublattice fi (fy) is a distributive fuzzy soft lattice. f; (f,)is a
distributive fuzzy soft lattice implies its fuzzy soft isomorphic copy f; is a distributive fuzzy soft lattice. Hence f;(f.,) is a distributive fuzzy soft
lattice implies that f; is a distributive fuzzy soft lattice. Conversely, let f, be a distributive fuzzy soft lattice. To prove that f,(f,) is a
distributive fuzzy soft lattice. Let f;, f;, fi be s fuzzy soft ideals of f; such that f; < fi. clearly (fi A ) Y (fi A fx) < fi A(f; Y fx). Itis enough

toprovethat fi A(f; v fi) < (T A Y (fi Afk) Let fiugvin(@) € fr A(fj Y fi). Then fi(a) € f; and fjyx(a) € f; Y fx = fi(a) € f; and
fi(@) = fi) Y fx(2) Where f;(y) € f}, fk(2) € fx. Now fi(a) = fi(a) A fi(a) = fi(@) A (i) Y fx(2)) = (fi(@) A (fi() ¥ (fi(a) A
(fx(2)).(since f; is a distributive fuzzy soft lattice).since f;(a) € fi, f;(3) € f;, (fi;(@) A fia) (V) € f1 A fy.since  fi(a) € f;, fx(y) €
fier Sk (@ A fiax) (@) € fi A fie- (i@ A (LN Y (fi(@) A (fe(@) € (fiAf) Y (fi A fy) and Hence  fi(a) € (fi Af;) Y (fi A fy). Thus
fA(fY fi) < (firf) Y (A fi)

Hence f;(f;) is distributive fuzzy soft lattice.

IV CONCLUSION

In this study, we have defined fuzzy soft ideals and filters, prime fuzzy soft ideals and filters, principal fuzzy soft ideals and filters,
discussed their properties and illustrated them with some examples. we have shown that the set of fuzzy soft ideals of a fuzzy soft lattice. Also,
we proved modular fuzzy soft lattice and distributive fuzzy soft lattice. An interesting topic for further study is to be discuss methods of fuzzy
soft filters of a fuzzy soft lattice.
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