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1. Introduction and Preliminaries

It is well known that the abstract convexity theory deals with set-theoretic structures which satisfies
axioms similar to that usual convex sets fulfill and the concept of convex structures can be treated as
a special kind of spatial structures and some topology-like properties. The basic concepts of abstract
convexity theory can also be found in [15,16]. Some applications of abstract convexity theory can be
found in [5,6,14,17]. The concept of a fuzzy convex structure appeared for the first time in [10,11]
which is called an I-convex structure. However, similar concepts with slight changes already appeared in
[8,9,19,22,23,24]. One of the recent directions is the study of generalized convex structures [12,13,18,20,21]
and its applications. In [13], Shi and Xiu studied an (L, M)-fuzzy convex structures as a generalization
of L-convex structures and M-fuzzifying convex structures. The main contribution of the present paper
is to give some investigations on L-fuzzy (K, E)-soft convex spaces, mainly including L fuzzy soft hull
operator with respect to L-fuzzy (K, E)-soft convex spaces where L is completely distributive lattices
with order reversing involution ” /7 where 1 and T denote the least and greatest elements in L. An
L-fuzzy soft convexity preserving and an L-fuzzy soft convex-to-convex mappings was given. An L-fuzzy
(K, E)-soft closured convexity space was introduced. Throughout this paper, let X be a non-empty set,
both F and K are the sets of all parameters for X and L be completely distributive lattices with order
reversing involution " where L and T denote the least and the greatest elements in L respectively, and
L,,=L-—{1l.}.

Definition 1.1 [1,7] A map fa is called an L-fuzzy soft set on X, where fa is a mapping from E into
LY, ie., (fa)e := fa(e) is an L-fuzzy soft set on X, for each e € E. The set of all L-fuzzy soft set is
denoted by (LX)¥. Let fa,gp € (LX)F.

(1) fa is an L-fuzzy soft subset gp and we write fo T gp if fa(e) < gp(e), for each e € E. f4 and
gp are equal denoted by fa = g if fa E g and g C fa.

(2) The intersection of fa and gp is an L-fuzzy soft set ho = fa M gp, where ha(e) = fa(e) Agp(e),
for each e € E.
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(8) The union of fa and gg is an L-fuzzy soft set he = fa U gp, where ha(e) = fa(A) V gg(e), for
each e € E.

(4) The complement of an L-fuzzy soft sets on X is denoted by f)y, where f/y : E — (LX)E is a
mapping given by (f4)(e) = (fa(e))’, for each e € E.

(5) fa is called a null L-fuzzy soft set and denoted by O if fa(e)(x) =L, for each e € E, and x € X.

(6) fa is called absolute L-fuzzy soft set and denoted by 1g if fa(e)(x) = T, for each e € E, and
z e X.

Definition 1.2 [3,4]. Let (L*)? and (LY)®" be classes of L-fuzzy soft sets over X and Y with attributes
from E and E* respectively. Let ¢ : X — Y and ¢ : E — E* be mappings. Then a fuzzy soft mapping
w o (LX)E = (LY)F" would be defined as follows:
(1) For an L-fuzzy soft set fa in (LX)F, ¢, (fa) is an L-fuzzy soft set in (LY)E" obtained as follows:
fore* € Y(E)CE* andy €Y,
Vmegp*l(y) (Veeqpfl fA(e))(x)a Zf 9071(:’/) 7é ¢7
oy (fa)(e)(y) = Ui (er) # &,
1, if otherwise.
Dy S (fa) is called a fuzzy soft image of an L-fuzzy soft set fa.
(2) For an L-fuzzy soft set gp in (LY )E" s 0y (9B) is an L-fuzzy soft set in (LX)¥ obtained as follows:
foreey Y (E*)C E and x € X,

vy (9B)(e)(x) = gB(¥(e))(p(x))

Yy (9B) is called a fuzzy soft inverse image of an L-fuzzy soft set gp.
(3) A fuzzy soft mapping ¢y : (L*)E — (LY)E" is called injective (resp. surjective, bijective ) if
and ¥ are both injective (resp. surjective, bijective ).

Lemma 1.1 [/]. Let py : (LX)E — (L ) " be a soft mapping. Then we have the following properties.
For fa, fa, € (LX)F and gp, g, € (LY)F"

(1) gaw 2 (@5 (9B)) C gp with equality if cpd, 18 surjective.

(2) 501# ((p (fa)) 3 fa with equality if @, is injective.

(3) ey (9 v (9] ) (% (98))"-

(4) 23 » (iergs,) = Uierey; (98,)-

(5) 50¢ ( zEFng) — rlzel“(p:z;_(gB,)

(6) Py » Wierfa,) = Uierey (fa,)-

(7) ¢ (Mier fa,) E Mieryy’ (fa,) with equality if @y is injective.

Definition 1.3 /2] A map cl : K x (LX)? x L, <— (LX)¥ is called an L-fuzzy (K, E)-soft closure
operator if it satisfies the following conditions:

(1) Cl(/ﬂ,()E77‘) = ()E

(2) fa T cl(k, fa,r).

(3) If fa, C fa, then cl(k, fa,,7) C cl(k, fa,, 7).

(4) If r < s then cl(k, fa,7) C cl(k, fa,s).

(5) cl(k, fa, U fa,,m As) Ccl(k, fa,,r)Ucl(k, fa,,s).
The pair (X, cl) is called an L-fuzzy (K, E)-soft closure space. An L-fuzzy (K, E)-soft closure operator
18 called topological if

(T) cl(k,cl(k, fa,r),7) E cl(k, fa,r).

Theorem 1.1 [/] Let (X, T) be an L-fuzzy (K, E)-soft topological space. Define cl : K x (LX) x L, +—
(L*)*"

c(k, fa,r) = {gp € (LX) : fa T gp, Tulgp) > r}-

Then cl is a topological L-fuzzy (K, E)-soft closure operator.
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2. L-fuzzy (K, E)-soft convex space

Definition 2.1 A mapping C : K — L))" where (Cy :=C(k) : (LX)P — L is a mapping for each
k € K) is called an L-fuzzy (K, E)-soft convexity on X if it satisfies the following conditions for each
ke K.

(1) Ck(0g) = Cr(1g) = Tr.

(2) If {fa, : i €T} C (LX)¥ is nonempty, then C(Micrfa,) = Njer Cr(fa,)-

(3) If {fa, : i € T} C (LX)F is nonempty and totally ordered by inclusion, then C(Ujerfa,) >
/\ier Ck(fAi,)'

The pair (X, C) is called an L-fuzzy (K, E)-soft convex space. Let Ct,C? be L-fuzzy (E, K)-soft conve-
ities on X, then C' is coarser than C* (C% is finer than C1) if CL(fa) < CZ(fa) for all f4 € (LX)F .k € K.

Theorem 2.1 Let {C' : i € I'} be a family of L-fuzzy (K, E)-soft conveities on X. Then \;cpC' is
an L-fuzzy (K, E)-soft convezity on X, where \;.p.C' : K — LEN" s defined by (Nier CHr(fa) =
Nier Ci(fa) for each fa € (LX)E k€ K. Obviously, (\;cr- C')i is coarser than Cj, for alli € T,k € K.

Proof: The proof is straightforward. O

be an L-fuzzy (K, E)-soft convex space. For each fa € (LX) andr € L, a

Theorem 2.2 Let (X,C)
LX)E x L) — (LX) is defined as follows:

mapping CO : K x (
CO(k, fa,r) = Ngs € (LX)" : fa T gs, Cilgn) > r}.

For fa, fa, € (LX)? and r,s € L, the operator CO satisfies the following conditions:

(1) CO(k,()E,’F) = OE

(2) fa £ CO(k, fa,1).

(3) If fA C fA17 then CO(k,fAﬂ") C CO(k,fAl,T)-

(4) IfT < S, then CO(k, anr) C CO(k’an S)'

(5) CO(k,CO(k, fa,r),r) = CO(k, fa,r).

(6) For {fa, : i € T} C (LX)E is nonempty and totally ordered by inclusion, CO(k,Uicr fa,,r) =
UiEFCO(k,fA,“T)~

A mapping CO is called an L-fuzzy soft hull operator.

Proof: (1) For all 7 € L),k € K we have Cx(0g) > r. So, we obtain CO(k,0z,7) = 0.
(2) and (3) are satisfied from the definition of CO.
(4) Suppose that r < s. Then by (2) we have

CO(k, fa,r) ECO(k,CO(k, fa,s),T).

By the definition of CO, we obtain Cx,(CO(k, fa,s)) > r. Therefore, CO(k,CO(k, fa,s),r) = CO(k, fa, s).
Hence CO(k, fa,r) T CO(k, fa,s).

(5) For all fa € (LX)P k € K and r € L,. By the definition of CO(k, fa,r) we have fa C
CO(k, fa,r). Hence, CO(k,CO(k, fa,r),r) 3 CO(k, fa,r). On the other hand

CO(k,CO(k, fa,r),r) = CO(k, Nigs € (LX)" : fa T gp, Ci(gn) > 1},7)
C A CO(k, g, )

faCgm, Ck(gn)>T

N N he

faBgs, Ck(9B)>r gBLEhc, Ck(hc)2r

S /\ he

faChc, Ck(hco)2r
= CO(ka fA7T)'

1%
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Hence, CO(k,CO(k, fa,r),r) = CO(u,r).
(6) For ¢ € T', we have fa, C Ufa,. Therefore by (3) we have CO(k, fa,,r) T CO(k,Ufa,,r). Hence,

uCO(k7fAmT) C CO(kal—lfAmT)' (21)

On the other hand, by (2), we have Ufa, C UCO(k, fa,,r). Since CO(k, fa,,r) are L-fuzzy soft convex
sets totally ordered by inclusion, UCO(k, fa,,r) is an r-L-fuzzy convex set containing LI f4,. Therefore,
CO(k,Ufa,,r) is the smallest fuzzy convex set containing LIf4, and hence,

Ufa, 5 CO(k,Ufa,,r) TUCO(k, fa,,r). (2.2)
By equations (2.1) and (2.2), we have, CO(k,Ufa,,r) 2 UCO(k, fa,,r). O

Definition 2.2 Let E be a set of parameters, X be an initial universe, 0 #Y C X, § # E* C E and
fa € (LX)E; the restriction of fa on'Y, is denoted by fa|Y which is defined by: (fa|Y)(e*)(y) = fa(e*)(y)
for ally € Y,e* € E*. Obviously, for {fa, :i € T} C (LX)¥, we have

(1) (Uifa)lY =Ui(fa,[Y).

(2) (Mifa)lY =i(fa,[Y).

(3) FalY = (falY)".
For each fa € (LY)E" an extension of fa on X, denoted by (fa)x, is defined by

{ fa(e)(x), ifr €Y, ec€ E,

1, ifr € X —Y,ec E— E*.

(fa)x(e)(z) =

Theorem 2.3 Let (X,C) be an L-fuzzy (K, E)-soft convex space, § # Y C X, 0 # E* C E and
0 #£ K* C K. Define C|Y : K* —s LED" where (C[Y)pe == (C]Y)(k*) : (LY)E" — L is a mapping
for each k* € K*) as following:

CY)k(fa) = \/{Cklgs) : g8 € (LX)", gV = fa}.

Then (Y,C|Y) is an L-fuzzy (K*, E*)-soft convex space on'Y and we call (Y,C|Y) an L-fuzzy (K*, E*)-soft
subspace of (X,C).

Proof: (1) Clearly, (C|Y),(0g-) = (C|Y)r(1g-) = Tr.
(2) Fori €T, fa, € (LY)®" and k € K*, we have

Ni(CIY )i /\\/{Ck 98.) 95, € (LX)",gp,|Y = fa,}

= \//\{Ck (98,) : g8, € (LX)F, g,

< \/{Ck(l_ligBi,) :Migs, € (LX)F, (Migp)|Y =ifa,}

= (CY)k(Mifa,)-
(3) Let i € T, {fa, :i €T} C (LY)F" is nonempty and totally ordered by inclusion and k € K*, then
Ni(CIY )k /\\/{Ck 98,) 9B € (LX)F, 9B, Y = fa,}

= \//\{Ck 98.) 9B, € (LX)F

< \/{Ck‘(l_ligBi) :UigB, € (LX)Ev (uigBi) Y
= (CIY)r(Uifa,)-

Hence the proof is complete. O

- uifAi}
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3. L-fuzzy soft convexity preserving mappings

Definition 3.1 Let (X,C) be an L-fuzzy (E', K')-soft convex space and (Y, D) be an L-fuzzy (E? K?)-
soft convex space. Let o : X +— Y, ¢ : E' «+— E? and n : K' +— K2 Then @y, from (X,C') into
(Y,C?) is called:

(1) L-fuzzy soft convexity preserving if

Dy (fa) < Crlly (fa)) Vfa € (L) ke K.
(2) L-fuzzy soft convex-to-convex if
Cr(fa) < Dy (93 (fa)) ¥fa € (L) k€ K.
Theorem 3.1 Let (Y, D) be an L-fuzzy (K2, E?) soft convex space and @y, a surjective mapping. Define

1
a mapping ¢y, (D) : K! — [ by

(05 (D)), (f4) = \/{Dyr)(98) : 05 (98) = fa} Vfa € (LN)F ke K.

Then, (X, ¢y, (D)) is an L-fuzzy (K, BEY)-soft convex space on X.
Proof: (1) For all 7 € L and k € K* we obatin

(05 (D)) (0p1) = \/{Dyy (98) : 3 (98) = 01} = Doy (02) = T,
and

(@:Z(D))k(iEl) = \/{Dn(k) (9B) : S%_(QB) = 1El} = Dn(k)(1E2) =TrL.
(2) Suppose that r € L apd ra/; (<p:b_(D))k(fAi). Then r < (‘P:/J_(D))k(f&) for k € K*, fa, € (LX)E
and i € I'. There exists 7 € L such that

(@g(D))k(fAl) = \/{Dn(k)(gB) : @J(QB) = fAz} > r(iJ and r <]'r(iJ

(thus 7 < 7§). Put s = A;cp 7% then 7 < s. Therefore for each i € I’ there exists gp, € (LY)®" such
that gog(gBi) = fa, and Dy (9B,) > s. Since cplj(l_ll-ggi) = I_Ii<p$(gBi) = Mifa, and Dy (Mign,) >
Ni Dy (9B,) > s we have

(@X(D))k(mz.ﬁ‘h) = \/{Dn(k)(migBi) : 80&;_(7'1‘931») = HifAi}

> Dn(k)(l_ligBi) sz

Hence, (3 (D)), (Mifa,) > \; (03 (D)), (fa,)-
(3) Let {fa, :i € T} C (LX)E" is totally ordered by inclusion, r € L and 7 < N (@J(D))k(fA) Then
74 (¢ (D)), (fa,) for k€ K', fa, € (LX)E" and i € T. There exists r} € L such that

(¢ (D)) (Fa.) = V{Dyry (98) : ¢} (95) = fa,} = and v <

(thus r < r§). Put s = A,cprp then r < s. Therefore for each ¢ € T there exists gp, € (LY)E* such
that ©3 (9p,) = fa;, and Dyuy(gs;) > s. Since @y, is surjective and {fa, : 7 € I'} is totally ordered by
inclusion we have {gp, : i € I'} is totally ordered by inclusion. Since p; (Uign,) = Uipy, (9B,) = Uifa,
and D) (Uign,) > N; Pyr)(9B,) > s we have

((p:/J_(D))k(UZfA’L) = \/{Dn(k)(uigBi) : S%_(UigBi) = uifAi}
> Dn(k)(l_ligBi) > s>

Hence, (@g(p))k(ulﬁ‘h) 2 /\7, (%?(D))k(f&) U
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Theorem 3.2 Let (X,C) be an L-fuzzy (EY, K')-soft convex space and (Y, D) be an L-fuzzy (E?, K?)-soft
convex space. A surjective mapping oy ., from (X,C) into (Y, D) is an L-fuzzy soft convexity preserving

if and only if (9% (D)), (fa) < Cu(fa) for all k € K', fa € (LX)P".

Proof: Let ¢y, from (X, C) into (Y, D) is an L-fuzzy soft convexity preserving mapping, then D, (95) <
Cr(py, (9m)) for all gp € (LY)EQ,k € K. Hence for all f4 € (LX)El we have

(05 (D)), (fa) = \{Duw)(98) : ©5 (98) = fa}
< \{Ck(ey (98)) : 05 (98) = fa}
= Cr(fa).

Conversely, Let (@J(D))k(f,q) <Ci(fa)forallk e K, fa € (LX)E". Then for all k € K, gp € (LY)E2
we have

Doy (98) = \/{Duiy (he) : @5 (he) = 9§ (98)}

= (@3 (D)), (¢35 (9B))
< Ci(py (9B))-

Therefore ¢y ,, from (X,C) into (Y, D) is an L-fuzzy soft convexity preserving mapping,. |

Theorem 3.3 Let (X,C) be an L-fuzzy (K, E') soft convexr space and ¢, a surjective mapping. Define

2
a mapping C;,,, K? — (L) by

(Cron )y (fa) = Crlel () Vfa € (L) k€ K.

Then:

(1) (Y,Cjy,) is an L-fuzzy (K2, E?)-soft convex space on'Y and we call C/p, a quotient L-fuzzy soft
convezity on'Y with respect to C and .

(2) @y is an L-fuzzy soft convezity preserving mapping from (X,C) to (Y,C/wy).

Proof: (1)
(1) For all r € L and k € K! we obatin

(Crew) pry (O52) = Crl (0p2)) = Ci(0p1) = Tr
and
(Creow)pry (1E2) = il (1g2)) = Cr(1p) = Tr
(2) Let fa, € (LY)E'. Then for i € T and k € K we have
(Crou) ey (Mifar) = Crloy (Mifa,)) = Cu(Mipy (fa,))
= NGy (Fa)) = N\ (Cren) yay (fa0)

K2

(3) Let {fa, :i€T} C (LY)E2 is totally ordered by inclusion. Then for i € I and k € K! we have
(C/pr),](k)(uiqu‘,) = Cr(py (Uifa,)) = Cr(Uipy (fa,))
> Ack(¢$(fA1)) = /\ (C/tpu,)n(k)(fAi)

K2

(2) Obvious. 0
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Theorem 3.4 Let (X,C) be an L-fuzzy (K', E') soft convex space and ¢y a surjective mapping. Then
Clyp, is finer than D such that ¢y is an L-fuzzy soft convexity preserving mapping from (X,C) to (Y, D).

Proof: Let D is L-fuzzy soft convexity on Y such that ¢, is an L-fuzzy soft convexity preserving mapping
from (X,C) to (Y, D). Then we have Dy (fa) < Cr(pf (fa)) for all fa € (LY)E* and k € K*. Therefore
Dy (fa) < Ck(cpg(fA)) = (C/p, )n(k)(fa). Hence Cy,, is finer than D. O

Theorem 3.5 Let ¢y is a surjective L-fuzzy soft convexity preserving mapping and an L-fuzzy soft
convez-to-convexr mapping from (X,C) to (Y, D). Then D is a quotient L-fuzzy soft convezity.

Proof: Since ¢, is a surjective L-fuzzy soft convexity preserving mapping and an L-fuzzy soft convex-
to-convex mapping from (X,C) to (Y, D). We obtain

Dy (£a) < Cilplr (fa)) Vi€ (L) ke K
and
Ci(fa) < Dy (2 (fa)) Vfa € (L5 ke K.
Since ¢y, is a surjective we have ¢’ (¢y; (fa)) = fa. Hence
K (fa) =Dy (wy (¢y (fa)))
> Cr(py (fa)) = Dy (fa) Vfac (LY)E ke K.

So, Ci(5; (fa)) = Dy (fa) Vfa € (LY)E* k€ K' and hence D is a quotient L-fuzzy soft convexity. O

4. L-fuzzy (K, E)-soft closure L-fuzzy (K, E)-soft convexity spaces

Definition 4.1 A triple (X,C,cl) consisting of a set X, an L-fuzzy (K, E)-soft convexity on X and an
L-fuzzy (K, E)-soft closure cl is called an L-fuzzy (K, E)-soft closure L-fuzzy (K, E)-soft convezity spaces.

Theorem 4.1 Let (X,cl) be an L-fuzzy (K, E)-soft closure space, § #Y C X, ) # E* C F and
0 # K* C K. Then an L-fuzzy (K*, E*)-soft closure cly on'Y is defined as

cy (k*,g5,1) =cl(k, fa,r) | Y for all fa € (LX)E,k € K such that gg = fa | Y.

Proof: (1) For r € L, and k € K we have
cly (k*,0g-,7) = cl(k,0p,7) | Y = 0g | Y = 0p-.

(2) Since fa C cl(k, fa,r) we obtain fa | Y C cl(k, fa,r) | Y. Put gg = fa | Y then gp C cly (k,g5,7).
(3) Let fa, C fa,. Then by Definition 2.2 we obtain fa, | Y C fa, | Y. Therefore by Definition 1.3 (3)
we have cl(k, fa,,7) | Y Ecl(k, fa,,r) | Y. Hence cly (k,gp,,r) C cly (k,gB,,T)-

(4) Let r < s. Then we have from Definition 1.3 (4) cl(k, fa,r) | Y C cl(k, fa,s) | Y. Hence cly (k, gp,7) E
cy(k,gB,S).

(5) By Definition 1.3 (5) we have

Il

cl(k, fa, U fa,,mAs) Y

(cl (k, fa,,r I_ICZ(k fa,,s )) |Y

(cl (k, fa,,T) ) (cl(k:,fAz,s) | Y)
cly (k,gB,, )Llcly(k,gB2,s).

ClY(kv 9B, U 9By, T A S)

1

I

(T) Form Definition 1.3 (T) we have
cy (k,cly(k,gg,r),r) =cl(k,cl(k, fa,r)|Y,r)|Y
C cl(k, fa,r) | Y
=cly(k,gp,7).

Hence the proof is complete. O
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Definition 4.2 Let (X,C,cl) be an L-fuzzy (K, E)-soft closure L-fuzzy (K, E)-soft convexity spaces,
0£Y CX, 0#£E*CFE and ) # K* C K. Then, the corresponding triple (Y,C | Y,cly) is an L-fuzzy
(K*, E*)-soft subspace of (X,C,cl).

Definition 4.3 Let C,cl be an L-fuzzy (K, E)-soft convexity and an L-fuzzy (K, E)-soft closure operator
respectively. Then cl is said to be compatible with C if

cl(k,CO(k, fa,r),r) = CO(k, fa,r) for each fa € (LX) k€ K
and the triple (X,C, cl) is called an L-fuzzy (K, E)-soft closured convezity space.

Remark 4.1 It is obvious that an L-fuzzy (K, E)-soft closured convezity space is always an L-fuzzy
(K, E)-soft closure L-fuzzy (K, E)-soft convexity space and the converse is not true.

Example 4.1 Let L = [0,1], X = {a,b,c} and E = {e1,ea}. Let fa, € ([0,1]%)F where i = {1,2}
defined as follows:

(far)e, = (0.5,0.4,0.4), (fa,)e, = (0.2,0.6,0.7),
(fay)e; = (0.6,0.6,0.6), (fa,)e, = (0.8,0. 8,0.8)7
(fas)e, = (0.2,0.3,0.4), (fas)e, = (1.0,1.0,0.3),
(fA4)61 (07a 08, 06)a ( 4)62 (O 8 0. 7a 06)7
(fAs)El (027 0.9, 06)7 ( A5)e2 (0 4,04, 07)
Then,
fay N fa, = fay, fay U fa, = fa,-

For K = {ky,ky} we define a [0, 1]-fuzzy (K, E)-soft convexity C : K —s [0,1](0-1™)" as follows:

v Lo fa e {Op Ts),
Ckl(fA): i, lff :f v Ckg(fA): %7 iffA:ngv

57 A= Sz 0, otherwise.

0 otherwise,

Also for K = {ki, ko} we define a [0, 1]-fuzzy (K, E)-soft closure operators cly,cly : K x ([0,1]%)F x
(0.1] — ([0, 1]X) as follows:

1p, if fa>1g,re€(0,1],

Jays iffAEanT<1a
Cll(k]_,fA,T) = ! !

IAza lffA—fAm _5a

Og, otherwise,

iE, ifngiEaTea)?lL
.nga iffAEngaT§%7
Og, otherwise,

Cll(kQa anT) =

Clz(kl,fA,T)z IA‘“ if faC fa,,r< %,

Og, otherwise,

1p, if fa=1g,re€(0,1],
,ng,a iffAEfAsaTS%a
Og, otherwise.

0l2<k2a fA7r) =

{ iE, ifngiE,?"E(O,lL
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Then (X,C,cly) is an L-fuzzy (K, E)-soft closured convexity space. On the other hand, (X,C,cls) is an
L-fuzzy (K, E)-soft closure L-fuzzy (K, E)-soft convexity space but it is not L-fuzzy (K, E)-soft closured
convexity space because CO(k1, fa,, 1) = fa, and

1.1
1)7 i)
2 COlr, fa,, ) =

OEgCZZ(kthUi) gCZQ(kbCO(kthU

Also CO(ka, fas, i) = fa, and

1.1
Op = cla(ky, fa,, ) = cla(ke, CO(kz, fas, §)

'3
1
gé CO(k27fA37 g) = fA';

)

Proposition 4.1 An L-fuzzy (K, E)-soft subspace of L-fuzzy (K, E)-soft closured convezity space is an
L-fuzzy (K, E)-soft closured convezity space.

Proof: Let (X,C,cl) be an L-fuzzy (K, E)-soft closured convexity space and (Y,C | Y, cly) be an L-fuzzy
(K, E)-soft subspace of (X,C,cl). Then by Theorem 2.3 and Theorem 4.1, (Y,C | Y, cly) is an L-fuzzy
(K, E)-soft closure L-fuzzy (K, E)soft convexity space. Let gp 2 COc|y)(k, fa,7) for gp, fa € (LY)F".
Then (C | YV)i<(9) = r, g = he | Y and Cx(he) > r such that he = COc¢(k,he,,r) for each
he,he, € (LX)E k€ K. Since (X,C,cl) be an L-fuzzy (K, E)-soft closured convexity space,

Cl(k, COc(k7 hc,’r)ﬂ“) = COc(k, hcﬂ’).

and hence
ClY(kvngr) = ClY(kch(CD/)(ka fAvT)vr)
= OOy (k, fa,r) = gB.
Therefore (Y,C | Y, cly) be an L-fuzzy (K*, E*)-soft closured convexity space. O
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