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1. INTRODUCTION

The fundamental definitions and theories of scientific studies, specially in math-
ematical ones, with respect to the ordinary sets are considered as a particular case
of the corresponding fuzzy notions. Therefore, it is natural to extend the concept of
point set topology to fuzzy sets which is characterized by a membership function in
the sense of L. A. Zadeh [17], resulting in the theory of fuzzy topology due to C. L.
Chang [2]. Fuzzy sets have applications in many fields such as information [10] and
control [11]. D. Molodtsov [8] proposed the soft set which is free from parameter-
ization inadequacy syndrome of fuzzy set theory. The notion of soft fuzzy set was
introduced and studied by Ismail U. Triyaki [12]. The concept of soft fuzzy C-open
set was introduced by T. Yogalakshmi, E. Roja, M. K. Uma [14].

Kuratowski [7], Vaidyanathaswamy [13] and several other authors introduced the
notion of ideal theory in general topology. Debasis Sarkar [9] introduced the notions
of fuzzy ideal and fuzzy local function in fuzzy set theory. T. Yogalakshmi, E. Roja,
M. K. Uma [16] introduced the concepts of soft fuzzy ideal and soft fuzzy local
function theory. Bruce Hutton [4] constructed an interesting L-fuzzy topological
space, called L-fuzzy unit interval. Thomas Kubiak [6] introduced and studied about
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the properties of L-sets in fuzzy sense. The concept of soft L-fuzzy set was introduced
by T. Yogalakshmi, E. Roja, M. K. Uma [15].

In this paper, a new structure, called soft i—fuzzy V-structure is introduced by
using the notion of the Fell topology [3] of the hyperspaces which is bit better
than the Vietoris topology [5]. Urysohn Lemma and Tietz Extension Theorem in a
pairwise ordered soft L-fuzzy C-basically disconnected ideal V-space is introduced
and studied.

2. PRELIMINARIES

Definition 2.1 ([6]). Let X be a set and L be a complete lattice. An L-fuzzy set
on X is a map from X into L. That is, if A is a L-fuzzy subset of X then A\ € LX,
where LX denotes the collection of all maps from X into L.

Definition 2.2 ([I]). A fuzzy topological space (X, 7) is said to be a fuzzy basically
disconnected space if the closure of a fuzzy open and fuzzy F, set is fuzzy open.

Definition 2.3 ([14]). Let X be a nonempty set and I=[0,1] be the unit interval.
Let p be a fuzzy subset of X such that p: X — [0,1] and M be any crisp subset of
X. Then, the pair (u, M) is called as a soft fuzzy set in X. The family of all soft
fuzzy subsets of X ,will be denoted by SF(X).

3. ON SOFT i—FUZZY V-STRUCTURE

Throughout this paper L = L <C,L,M,” > is an infinitely distributive lattice with
an order-reversing involution. Such a lattice being complete has a least element
(0x,%4) and greatest element (1x,%x) .

Definition 3.1 ([I5]). Let X be a non-empty set and N C X. Let L be any
lattice. Associated to each soft fuzzy set (X, N), a soft L-fuzzy set (X, ¢y) is defined
as a function from X to L x L such that (A, ¥n)(x) = (I, ¥n(z)) where [, =
MNMa € L: Az) <a} and

1, ifreN=X

l,, freNCX

0, otherwise

Yn(z) =

The family of all soft L-fuzzy sets is denoted by L.

Example 3.2. Let X = {a,b,c} be a non-empty set and L = {0,1/4,2/4,3/4,1}
be any lattice. Let (A, N) be any soft fuzzy set where A : X — [0,1] such that
Aa) = 0.2;0(b) = 0.3;A(c) = 0.5; N = {a,c}. Then (\ v¢y) is a soft L-fuzzy set
where [, = 1/4;1, = 2/4;1. = 2/4;¢¥n(a) = 1/4;¢9n(b) = 0;¢n(c) = 2/4.
Definition 3.3. If f is a function from X to Y and (A, ¢n) € LX | then the image
of (A, ¥nN), f(A\, ) is the soft L-fuzzy set in Y defined by

FIN YN (Y) = subzep-1) LA\ ¥v) (@)}
Definition 3.4. If f is a function from X toY and (L, p) € LY | then the inverse
image of (u, V), f~ (i, ¥ar) is the soft L-fuzzy set in X defined by

F7H (s oar)) = (s par) o f.
348
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Example 3.5. Let X = {a,b,c} and Y = {p,q} be any two non-empty sets. Let
L ={0,1/4,2/4,3/4,1} be any lattice. Define a function f : X — Y as f(a) =
f(b) = p; fle) = q. If (A\,¢n) is a soft L-fuzzy set in X such that (A, ¢n)(a) =
(/4,170 O im)(B) = (2/4,0); (A w)(e) = (2/4,2/4), then f((A, 1)) is a soft
L-fuzzy set in Y such that f((A,¢n)) (p) = (2/4,1/4); f(A\¥n)) (@) = (2/4 2/4).
If (14,%r) is a soft L-fuzzy set in Y such that (u, ¥ar)(p) = (2/4 1/4),( Yam)(q) =
(2/4,2/4), then f~((u,1r)) is a soft L- fuzzy set in X such that f=*((u,¥r))(a) =
(2/4,1/4); £~ (1, ¥an))(0) = (2/4,1/4); £ (1, ¥0m)) (€) = (2/4,2/4).

Definition 3.6. A soft i—fuzzy topology on a non-empty set X is a collection, 7 of
soft L-fuzzy sets in X satisfying the following axioms:

(1) (0X7 1%)7 (1X7 wX) S T‘~
(2) For any family of soft L-fuzzy sets (\;,¢n;) € 7,5 € J , = Ujes(\j,¥n;)
€T
(3) For any finite number of soft L-fuzzy sets (A, ¥n;) € 7, j=1,23,. . . n
= m?:l(/\j,wNj) ET.
Then the pair (X, 7)is called as a soft Ii—fuzzgi topological space. (in shortLSf/FTS).
Any soft L-fuzzy set in 7 is said to be a soft L-fuzzy open set (in short, SLFOS) in

X. The complement of SLFOS in a SLFTS (X, 7) is called as a soft L-fuzzy closed
set, denoted SLFCS in X.

)

Example 3.7. Let X = {a, b, c~} be a non-empty set and L = {0,1/5,2/5,3/5,4/5,1}
be any lattice. Define a soft L-fuzzy topology 7 = {(0x,%s), (1x,¥x), (Ai,¥nN,)}
for i = 1,2, 3,4 such that

(A, 9w, )(a) = (1/5,1/5), (A1, ¥, ) (b) = (2/5,0),

(A, ¥, )(€) = (0,0); (A2, ¥, ) (a) = (1/5,0),

(A2, ¥, ) (0) = (0,0), (A2, 9w, )(¢) = (3/5,3/5); (A3, 9w, )(a) = (1/5,1/5),
(A3, ¥, ) (b) = (2/5 0), (A3, 9w, )(c) = (3/5,3/5);

(A1, ¥ny)(a) = (1/5,0), (A1, ¥, ) (D) = (Mg, ¥, )(c) = (0,0).
Then the pair (X, 7) is a soft L-fuzzy topological space.

Definition 3.8 ([15]). Let (X, 7) be a soft L-fuzzy topological space. Let (X, 1hy) €
LX. Then, the soft L-fuzzy real line L®i. e. R(L x L)is the set of all monotone
decreasing element [(\, )] € L® satisfying

L{\ ¥n)(t) st e R} = (1,1)

M\ Yn)(t) :t € R} =(0,0)

after the identification of (\,¥n), (i, ¥n) € L® iff
S UN)(E=) = (1, ¥ar) (1)
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Definition 3.9. A partial order on R(L x L) is defined by [(A,¥n)] T [(, ¥ar)] iff
(AN Yn) (=) E (1) (t—) and (A, 9w )(t+) E (@, ar)(t+), for all t € R.

Definition 3.10. Let (X, 7) be a soft L-fuzzy topological space. Let (X, v¥n) € L.
The natural soft L-fuzzy topology on R(Lx L) is generated from the sub-basis {Ls, R; :
t € R}, where, Ly, Ry : R — Lx L and L\, ¢¥n) = (N, ¥n)(t—)=(1,1)— (A, ¢n)(t—)
and R\, ¢¥n) = (A n)(t4), for all (A, ¢by) € LR. This topology is called as
the usual topology for R(L x L). £ = {L; : t € R} U{(0x,v¢4), (1x,¥x)} and
R ={R: :t € R} Nn{(0x,v4),(1x,¥x)} are called the left and right hand I-
topologies respectively.

Definition 3.11 ([15]). Let (X,7) be a soft L-fuzzy topological space. The soft
L-fuzzy unit interval I(L x L) is a subset of R(L x L) such that [(A\,¢n)] € I(L x L)
i e. [()\,w]v)} S LI, if

A ¥n)(t) = (1, Dfort < 0,t € R

(A, ¥n)(t) = (0,0)fort > 1, € R

It is equipped with the soft L-fuzzy subspace topology.

Definition 3.12. Let (X, 7) be a soft L-fuzzy topological space. A soft L-fuzzy set
(AN, ¥n) is said to be a soft L-fuzzy compact set iff each soft L-fuzzy open cover of
(A, %) has a finite subcover.

Definition 3.13. A soft L-fuzzy topological space (X, 1) is said to be a soft L-fuzzy
locally compact space iff for every soft L-fuzzy point (p,tg) In (X, 7), there exists
a soft L-fuzzy open set (\,4x) € 7 such that

(i) (zp,¥s) € (A, ¢bn) and

(ii) (A %n) is soft L-fuzzy compact.

Example 3.14. Let X = {aq, b,~c} be a non-empty set and L = {0,1/5,2/5,3/5,4/5,1}

be any lattice. Define a soft L-fuzzy topology 7 = {(0x, %), (1x,%x), (A, ¥n,)}
for i =1,2,...6 such that

(Alawf\ﬁ)(a) = (17 1) ()‘la"/JNJ(b) = (0,0),
(Alawl\ﬁ)(c) = (070)7 ()‘QawNz)(a) = (0’0)7
(A2, ¥, )(b) = (1,1), (A2, ¥, )(c) = (0,0);
()\3,1/)]\/3)(0,) = (070)’ ()‘3a¢N3)(b) = (070)5
()\3,1/)]\73)(0) = (1’1)7 ()\4,1)[)]\74)(0,) = (17 1)7
(A1, 9N, ) (0) = (0,0), (A4, ¥, )(c) = (1,1);
<)‘5’sz) (a) = ( ’0)7 ()‘57wN5)(b) = (17 1)’
(/\5’wN5)(C) = (171)7 ()\G;wNe)(a) = (1’ 1)7
(X6, ¥ ) (b) = (1, 1), (X6, ¥ ) (c) = (0,0)

Then the pair (X, 7) is a soft L-fuzzy locally compact space.

Definition 3.15. Let (X, 7) be a soft L-fuzzy topological space and a soft L-fuzzy
locally compact space. Let Cr(X) be ~the hyperspace of all soft L-fuzzy sets, which
are both soft L-fuzzy closed and soft L-fuzzy compact sets in (X, 7). Let

M on)T ={(,¥k) € Cr(X) : (A, 9n) N (7, ¥K) # (0x,14)}

(A Yn)” ={(¥K) € Cr(X) : (A ¥N) N (7, %K) = (0x,¥g) }
350
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Soft L-fuzzy V-structure on Cr(X) is the collection V which is generated by the
sub-base consisting of soft L-fuzzy sets of the form (\,¢x)T and (X, 9n)~ , where
(A, ¥n) is both soft L-fuzzy open set and soft L-fuzzy compact set in (X, 7). Then
the pair (X,V) is said to be a soft L-fuzzy V-space. The member of soft L-fuzzy
V-structure is said to be soft L-fuzzy V-open set. It is denoted by SLFVOS. The
complement of soft L-fuzzy V-open set is said to be a soft L-fuzzy V-closed set. Tt
is denoted by SLFVCS.

Example 3.16. Let X = {a,b, c} be a non-empty set and
L =1{0,1/5,2/5,3/5,4/5,1}

be any lattice. Define a soft L-fuzzy topology 7 = {(0x, %), (1x,%x), (A, ¥n,)}
for i =1,2,...6 such that

(A, ¥ )(a) = (1, 1), (A1, ¥, ) (0) = (0,0),
()\1,1/)]\71)(0) - (0’0)7 ()‘QaTZ}Nz)(a) - (070)7
()\27¢N2)(b) = (17 1)7 ()‘27 1/JN2)(C) = (07 0)7
(ABasz)(a) = (070), ()‘371/11\73)(1)) = (O’O)a
(A3 ¥wy) () = (1,1); (Mg, ¥, ) (a) = (1,1),
(>‘471/)N4)(b) = (070)7 ()‘45¢N4)(C) = (1’ 1);
()‘571/)1\75) (CL) = ( 70)7 ()‘531/11\75) b) = (171)a
(As; ;) () = (1,1); (A6, ¥ ) (a) = (1,1),
(X6, ¥ne ) (b) = (1, 1), (g, ¥ ) (c) = (0,0).
Then the pair (X, 7) is a soft L-fuzzy locally compact space. Let

b= {(OX’ wtﬁ)’ (lX"L/)X)’ (>‘4"‘/1N4)7 ()‘5a¢N5)a ()‘67'(/JN5)}

be a subbase. Now, soft L-fuzzy V-structure V is the collection which generated by
b. Then the pair (X, V) is the soft L-fuzzy V-space.

Definition 3.17. Let (X, V) be a soft L-fuzzy V-space. Let (A, ¢n) € SLFS in
X. Then, the soft L-fuzzy V-interior and the soft L-fuzzy V-closure of (A, ¢¥n) are
defined as

SLEV-int(\, ¥n) = U{ (1, ¥ar) : (i, 90ar) is a soft L-fuzzy V-open set and

R An) ()}
SLEV-cl(A\n) = T{(p, ¥ar) : (1, ¥ar) is a soft L-fuzzy V-closed set and

(A Un) E (s, ¥nr)}

4. ON SOFT L-FUZZY IDEAL V-SPACE

Definition 4.1 ([9]). Asoft L-fuzzy ideal T on X is a non-empty collection of soft
L-fuzzy sets which satisfies the following axiom:
(i) If (u,¥pr) € Z and (p,¥ar) 3 (A, 9n) then (N pn) € Z. (heredity)
(i) If (u,var), (A, ¥n) € Z, then, (u, ¥ar) U (A ) € Z. (finite additivity)
Example 4.2. Let X = {a,b, ¢} be a non-empty set and
L ={0,1/10,2/10,3/10,4/10,5/10, 6/10,7/10, 8/10,9/10, 1}
be any lattice. Then Z = {(\,¢n) : forall z € X,0 < (A, vn)(x) < 6/10} is a soft

L-fuzzy ideal.
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Definition 4.3. A soft L-fuzzy ideal V-space, denoted by (X,V,Z) means a soft
L-fuzzy V-space with a soft L-fuzzy ideal, T and soft L-fuzzy V-structure, V.

Definition 4.4 ([16]). Given a soft L-fuzzy ideal V-space, (X, V,T) and if L is the
set of all soft L-fuzzy sets, (\,¢n): X — L x L , then the soft L-fuzzy set operator
() LX — LX called the soft L-fuzzy local function of (A ¥n) with respect to V
and Z, is defined as follows:

N UN) V,T) = 1{(v,9K) € LX : if (11,%a) € V, then there exists
(A ¥n) T (s thar) ¢ T such that (A, n) T (w, ¥ar) 2 (7, k)
with (7, ¢ )is aSLFVclosed set}

Definition 4.5. A soft L-fuzzy closure operator, Cl*(.) for a soft L-fuzzy ideal
V-space (V,7) is defined by

SLEVel*(\n) = (A ¥n) U (N y)*

Definition 4.6. Let (X,V,T) be a soft L-fuzzy ideal V-space. Let (A, %) be a soft
L-fuzzy set. Then, (A, %n) is said to be a soft L-fuzzy T V-open set if (\,¢¥y) C

Definition 4.7. Let (X,V,Z) be a soft L-fuzzy ideal V-space. Let (M Yn) be a
soft L-fuzzy set. Then, () ¢y) is said to be a soft L-fuzzy a*-I V-open set if
nt(\Yn) = int(cd*(int(\,¥n))).

5. ORDERED SOFT L-FUZZY IDEAL V-SPACE :

Definition 5.1. An ordered Z-set on which there is given a soft f/—fuzzy~V—structure
is called as an ordered soft L-fuzzy ideal V-space. (for short. ordered SLFZVS)

Definition 5.2. A soft L-fuzzy set (\,¢x) in a partially ordered set (X,V,C) is
said to be an
(1) Increasing soft L-fuzzy set (for short. 1 SLFS)if x <y = (A, vn)(2) T (1, var)(y)
(2) Decreasing soft L-fuzzy set (for short. | SLFS) if z < y = (\¢n)(z) 3
(1 ) (y)

Definition 5.3. Let (X,V,Z,C) be an ordered soft L-fuzzy ideal V-space. Let
(M, ¥n) € 7 (resp. |) SLFS in X. Then,(),1y) is said to be an increasing (resp.
decreasing) soft L-fuzzy V-closure* of (A, n) if V(N ¥n) = (A hn) U (N, on)*
(resp. DY\, ¥n) = (N, n) U (N, ¥N)%).

Definition 5.4. Let (X,V,Z,C) be an ordered soft L-fuzzy ideal V-space. Let
(A, 9n) be any soft L-fuzzy set. Then, (), 1) is said to be an increasing (resp.
decreasing) soft L-fuzzy TV-open set if (\,n) T IY (N ¥n)* (resp. (A hy) C
DY\, ¢n)* ). Tt is denoted by T SLFIVOS (resp. | SLFIVOS). The com-
plement of T SLFTVOS (resp. | SiFIVOS) is decreasing (resp. increasing ) soft
L-fuzzy ITV-closed set . Tt is denoted by | SLFZVCS (resp. 1 SEFIVCS).

Definition 5.5. Let (X,V,Z,C) be an ordered soft L-fuzzy ideal V-space. Let

(A, ¥n) be any soft L-fuzzy set. Then, (X, 1y) is said to be an increasing (resp.
352
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decreasing) soft L-fuzzy o*TV-open set if IV (X, 1bn) = IY(I*V(IY (A, 9n))) (resp.
DY (\¢n) = DY(D*Y(DY(\¢n))) ). It is denoted by 1 (resp. |)SLFa*IVOS.
The complement of 1 (resp. |)SLFa*IVOS is decreasing (resp. increasing ) soft
L-fuzzy a*IV-closed set . Tt is denoted by | (resp. T)Sf/Fa*IVCS.

Definition 5.6. Let ~(X,V,I, C) be an ordered soft L-fuzzy ideal V-space. Let
(A in) be any soft L-fuzzy set in (X,V,Z,C). Then, (A,¢n) is said to be an
increasing (resp. decreasing) soft L-fuzzy ¢IV-open set if

(AaTZ)N) = (/vaM) M (’Yva)
where, (p,%p) is an T (resp. |) SLFZV-open set and (v,¥K) is an T (resp. |)
SLFa*TV-open set. It is denoted by 1 (resp. |) SLFcZVOS. The complement of an
T (resp. |) SLFcZVOS is a decreasing (resp. increasing) soft L-fuzzy ¢IV-closed set.
It is denoted by | (resp. 1) SLFcZVCS.

Definition 5.7. Let (X,V,Z,C) be an ordered soft L-fuzzy ideal V-space. Let
(A, ¥n) be a soft L-fuzzy set in (X, V), Z, C). Then, (A, ¥n) is said to be an increasing
(resp. decreasing) soft L-fuzzy Gs TV set if

()" "/}N) = rlfil()‘iv /(/)N'L)
where, each (\;,%y,) is an 1 (vesp. |) SLFZV-open set. The complement of an |
(resp. |) SLFGSIVS is a decreasing (resp. increasing) soft L-fuzzy F,IV set. It is
denoted by | (resp. 1) SLFF,ZVS.

Definition 5.8. Let (X,V,Z,C) be an ordered soft L-fuzzy ideal V-space. Let
(A, ¥n) be a soft L-fuzzy set in (X, V,Z,C). Then, (), 1y ) is said to be an increasing
(resp. decreasing) soft L-fuzzy ¢F,IV set if it is both increasing (resp. decreasing)
soft i—fuzzy cIV-open set and increasing (resp. decreasing) soft i—fuzzy F,TV set.
It is denoted by 7 (resp. |) SLFcF,ZVS. The complement of | (resp. |) SLFcF, TV
set is called as a decreasing (resp. increasing)soft L-fuzzy ¢GsTV set. It is denoted
by | (resp. 1) SLFcGsTVS.

Definition 5.9. Let (X,V,Z,C) be an ordered soft L-fuzzy ideal V-space. Let
(A, ¥n) be a soft L-fuzzy set in (X,V,Z,C). Then, (A, ¢y) is said to be an increasing
(resp. decreasing) soft L-fuzzy C-clopenGsF,IV set if it is both increasing (resp.
decreasing) SLFcF, TV set and increasing (resp. decreasing) SLFcG5ZTV set. Tt is
denoted by 1 (resp. ) SLFcGsF,IVS.

Remark 5.10. Let (X,V,Z,C) be an ordered soft L-fuzzy ideal V-space. If (X, 1n)
is SLEcF,IV-set, then DYEEETV()\ 4pn) = DFEFTV(A ohy)

Proof. Proof is obvious. O

Definition 5.11. An ordered soft L-fuzzy set which is both | (resp. 1) SLFcTV-
open set and | (resp. 1) SLFcIV-closed set is called as a | (resp. 1 ) SLFcIV-
clopen set.

Definition 5.12. An ordered soft f/—fuzzy ideal V-space (X, V,Z,C) is said to have
a property £, if the union of any family of soft L-fuzzy C-ZV-open set is soft L-fuzzy
C-ZIV-open.
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Definition 5.13. Let (X,V,Z,C) be an ordered soft L-fuzzy ideal V-space. Let
(N, %) be a soft L-fuzzy set in (X,V,Z,C). Then,

ISLEEIV () wp) =1 SLECIV-closure of (A, ¥y)
= M{(,00) ¢ (s oar) i an T SLFTV-closed set and (A, ¢w) C (1, %a1)}

DSLFIV(\ wn) =| SLFcTV-closure of (\, )

= {(p, ar) : (s 0ar)is a | SLEcTV-closed set and(\, ¥n) T (i, ¥ar)}
ISTFIV(X o) =1 SLFcIV-interior of(A, vy)

= U{(s,¥n) : (,ar)is an T SLEIV-open set and(A,vn) 3 (1, ¢m)}
DSLFCIV () why) =| SLFcIV-interior of (), vy)

= U{(,¥m) ¢ (,n)is a | SLFcIV-open set and(\, ¢n) 3 (1, ¥ar)}

Clearly, ISiFCIV()\,z/JN) (resp. DSEFCIV()\,z/JN)) is the smallest increasing (resp.
decreasing) soft L-fuzzy ¢TV-closed set containing (A, 1) and ISEFIY (X 4hy) (resp.
DgEF “IV(), 1)) is the largest increasing (resp. decreasing) soft L-fuzzy ¢IV-open
set contained in (A, ¥n).

Proposition 5.14. For any soft L-fuzzy set, (\,4n) in (X,V,T,C), the following
statements are hold. )

i) (Ix,9x) — ISEFIV(N ¢ ) = DLV ((1x,¢x) — (A, ¥n))-

i) (1x,9x) = DSEEIV(N ) = I§PFPY ((1x, ¥x) — (A 9w))-

i) (Lx,¥x) = I§ 75TV (N gn) = DSV (1x, x) — (A ¥w)-

iv) (1x,%x) = DFPEEY (N ) = ISPEEY (1, 9x) — (A ¥w)).

Proof. (i) Let ISEFCIY(/\, ¥n) be an increasing SLFcZV-closed set containing (A, ¥ ).
Then, (1x,vx) — ISEFTV(X, hy) is a decreasing SLFcIV-open set such that

(Ix,¢x) — ISEFCIV()\J/JN) C (Ix,¥x)— (A ¢n).

Now, consider (i, 1) is another decreasing SLF¢ZV-open set such that (u,¢¥as) C
(1x,%x) — (\¢n). Then, (1x,¥x) — (u,%n) is an increasing SLFcIV-closed
set such that (1x,¢x) — (u,¢¥m) 3 (A, 9n). It follows that, ISiFCIV()\,wN) C
ISEEAV((1x,9hx) = () = (1x,%x) — (,nr). This implies that, (u,ar)
C (1x,¥x) — IPEFTY (N on). Thus, (1x,wx) — ISEFIV(X\ 4hy) is the largest
| SLFcIV-open set such that (1y,wx)—ISLEIV(X\ 4hn) T (1x,1hx)—(\, ¥n). This
implies that, (1y,tx) — ISEEIV(X 4n) = DSLFIV((1x, ¢x) — (A, 1y)). Hence,
(i) is proved. Similarly, (ii), (iii), (iv) can be proved. O

6. PAIRWISE ORDERED C-BASICALLY DISCONNECTED IDEAL V-SPACE

Definition 6.1. A pairwise ordered soft L-fuzzy ideal V-space is a 5-tuples (X, V1, Vs,
Z,C), where X is a set , V1, Vs are any two soft L-fuzzy V-structures on X, 7 is a
soft L-fuzzy ideal and C is an ordered set.
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Notation: An T (vesp. |) SLEcIVi-cl(A, ) (or) T (vesp. |) SLEIVa-cl(\,4n)
is denoted by ISLFCIj)l/W()\,wN) (resp. DSLFCIj)l/W()\,@/JN) ). Similarly, for inte-
rior is denoted by IgLFCIVl/VQ (A WUnN) (resp. DgLFCIVl/Vz (A UN) ).

Definition 6.2. Let (X,V;,V,,Z,C) be a pairwise ordered soft L-fuzzy ideal V-
space. Let (A, ¢n) be any T (resp. |) SLFcF,IV; set or | (resp. |) SLFcF, IV, set
in (X, Vi, Vo,T,0). If ISLEIVI/Va(\ o) (vesp. DSLEIVI/Va(X 4hy) ) is T (resp.
1) SLFcIV;-open or Vo-open set, then, (X, Vi, Vs, T,C) is said to be upper (resp.
lower) SLF C-basically disconnected ideal V1 or Va-space.

Definition 6.3. A pairwise ordered soft L-fuzzy ideal V-space (X, V1,5, Z,0) is
said to be pairwise upper (resp. lower) SLF C-basically disconnected ideal V-space
if it is both upper (resp. lower) SLF C-basically disconnected ideal V;-space and
upper (resp. lower) SLF C-basically disconnected ideal Va-space.

Definition 6.4. A pairwise ordered soft L-fuzzy ideal V-space (X, Vi, Vs, 7, O) is
said to be pairwise ordered SLF C-basically disconnected ideal V-space if it is both
pairwise upper S LF C-basically disconnected ideal V-space and pairwise lower S LF
C-basically disconnected ideal V-space.

Proposition 6.5. For a pairwise ordered soft L-fuzzy ideal V-space (X, V1,5, Z,0),
the following statements are equivalent:

(a) (X, V1,Vs,Z,00) is pairwise upper soft L-fuzzy C-basically disconnected ideal V-
space. i

(b) For each decreasing soft L-fuzzy cGsTVy set or Vy set (A, n), DgLFCIvz/Vl (N YUN)
is a decreasing soft L-fuzzy ¢IVy or Vi-closed set.

(¢) For each increasing soft L-fuzzy cE,IV1 or Vy set (A, ¥n), we have

Igtizvz/vl (IsLFczvz/Vl \Un)) = ISEFCIVz/Vl()\’wN)'

(d) For each pair of increasing soft L-fuzzy cF,IVy or Vs set (A, ¢n) and decreasing
soft L-fuzzy cF,IVy or Vy set (p,¥nr) with DgLFCIi}Q/Vl((lX,z/JX) — (\YnN)) =
(1, Ynr) we have (L, ) — ISEFEEV2VU(N ) = DSEFERV2IV (1, ).

Proof. (a) = (b): Let (X, ¢n) be a decreasing soft L-fuzzy cGsIVy or Vs set. Now,
(A, ¢n)" is an increasing soft z—fuzzy cF, TV, or Vy set. By (a), [SEFIV2/Vi(1x,4px)—
(A, 1n)) is an increasing soft L-fuzzy ¢ZVs-open or Vi-open set. Now,

ISEFCZV2/V1((]~X7wX) — (M Yn)) = (Ix,¢x) — DS'EFCIVQ/Vl(A’wN)

This implies that, Dg LEeIva/ vl()\,wN) is a decreasing soft L-fuzzy ¢ZV»-closed or

Vi -closed set. )
(b) = (c¢): Let (\,vn) be an increasing soft L-fuzzy cF,ZV; or Vs set. Then,

(A, ¥ is a decreasing soft L-fuzzy ¢GsZV; or Vs set. By (b), D(f“cm/"l (N Yn))
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is a decreasing S LF cIVs-closed or Vq-closed set. Now,
(1X’ wX) . IEJS'EFCIVZ/Vl (ISiFCIvz/Vl ()\7 "/}N))
— DSLFCIVQ/Vl (DOSLFCIV2/V1 ((1X7 wX) _ ()\’ wN)))
= DTV (1x k) — (A ww)
= (Lx,hx) — ISEFEV V(X )

Hence, Ig " V2/Ve (ISLECIVa/Vi () gy )) = [SEFTV2/V1 () )
(c) = (d): Let (A\,¢n) be an increasing soft L-fuzzy cF,TV; or V, set and
(u,9pr) be a decreasing soft L-fuzzy cF,IV; or Vi set in (X, Vi, Vs, Z,C) with

Dg‘tizvz/vl((lX,wX) — (M ¥n)) = (u,¥ar). By (c), we have

Iostizvz/vl (IstiIVQ/vl(A,¢N)) — [SLFcIV2/W (N UN).
Now,
DSf,FcIVQ/Vl (DgLFCIVZ/Vl((lx, wX) - ()\7¢N)))
_ (1x,wx) _IgEFcIVZ/Vl (ISEFCIVZ/Vl ()\7'(/}N))
_ (lX,q/}X) _ISE/FCIV2/V1 (/\71/)1\7)

= DSEFI1 (1 ) — (A, )

This implies that, DSLEIV2/V, (,¥ar) = (p,¥ar). Now,
(Lx, x) = ISEFD2M () = DEFTTVY (1, ) = (A, o)
= (p,bay) = DSLEFCIV2 /Y (1, 1)
(d) = (a): Let (A\,¢n) be an increasing soft L-fuzzy cF,TV; or Vy set in
(X, V1,V5,Z,0). Counsider a decreasing soft L-fuzzy cF,ZV; or Vs set (u, ) with
DI (1x, ) = ) = (s ar). By (),

(1x,9x) — ISLEIV2/Vi() ) = DSLEIV2/ V().

This implies that, ISTFeTV2/Vi(\ y) = (1x, ¥y ) — DSEEIV2/Vi (1 4y ). Tt follows
that, ISLFeIV2/V1 () 4hy) is an increasing SLFc¢IVy-open or Vi-open set. Therefore,
(X, V1,V,7,0) is pairwise upper SLF C-basically disconnected ideal V;-space and
pairwise upper SLF C-basically disconnected ideal V,-space. Hence, (X, V1,0, 7,C
) is pairwise upper SLF C-basically disconnected ideal V-space. g

Proposition 6.6. Let (X,V1,Vs,Z,C) be a pairwise ordered soft f/—fuzzy tdeal V-
space. Then, (X,V1,Vs,Z,C) is pairwise upper SLF C-basically disconnected ideal
V-space iff for each | SLF cF,IV, or V,-set, (M YnN) and | SLF ¢GsF,IVs or
Vi -set, (1, ¥nr) such that (A, ¥n) E (1, %), we have
DSEFCIVl/VQ ()\,1/)1\/) C DgEFCIVl/Vz (Hﬂ/}M)-
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Proof. Using Proposition 6. 5 and Remark 5. 10, it is clear. O

Remark 6.7. Let (X,V;,V5,Z,C) be a pairwise upper soft L-fuzzy C-basically

disconnected ideal V-space. Let (X, V1, V2, Z,C) possess the property f. Let
{(A,n,), (g, 0n,) 4,5 € N}

be a collection such that each (\;,¥n,)’s are | SLEcE,IV; or Vy-sets and (kj,¥nr,)’s

are | SLEcGsF,IV, or V;-sets. Let (A, N ) and (p, ¥ar) be the decreasing SLFcF,TV;

or Vo-set and | SLFcGsF,IV, or V;-set respectively. If (A;,¥n,) C (A ¢n) C

(j.1ar,) and (A, ¥n,) E (1, ¥ar) E (15,9, ), for all 4,7 € N, then there exists a

| soft L-fuzzy ¢ZV; and Vs-clopen set (v,vK) such that DSLFIV1/Va (i, ¥n,) C

(v, k) © DELFTVIVe (4 ) for all i, j € N.

Proof. By Proposition 6. 6,
DSLFCIVi/Vs (Ai,¥n,) E Ds~£FcIvl/v2 (A, ) M Dgtizvl/w (1, ¥nr)
C Dg'LFCI\Jl/Vg (5, 901,),
for all 4,7 € N. Since (X, V1,V2,7, L) is pairwise upper soft L-fuzzy C-basically dis-
connected ideal V-space, it follows that, (v, ¢x) = DSLFcIV:V, (X, n) T D(?LFCIVI/VZ’
(1, pr) is a | soft L-fuzzy ¢ZV; and Vs-clopen set satisfying the required condi-
tion. g

Proposition 6.8. Let (X,V1,V2,Z,C) be a pairwise upper soft L-fuzzy C-basically
disconnected ideal V-space. Let (X, V1,Va,T,C) possess the property f. Let

{(/\qv qu)}qE@ and {(Mqa qu)}qEQ

be the monotone increasing collections of | SLEcF,IVy or Vs sets and | soft L-
fuzzy ¢cGsF,IVy or Vy sets of (X, V1,Vo,Z,C) respectively. (Q is the set of all ra-
tional numbers). If (Aqy,¥n,, ) E (fgss ¥, ), whenever g1 < ga,(q1,q2 € Q), where
(A1 ¥n,,) is | SLEcF,IVy or Va-set and (p1q,,%¥n1,,) 95 | SLEcGsF,IVy or Va-
set, then, there exists a monotone increasing collection {(vq, Vx,) }qeq of soft L-fuzzy
C-IV; and Va-clopen sets of (X, V1, V2, Z,C) such that DSLFIV1/Ve (Agis¥n,, ) C

SLECIV/V. B
(’Yqza quz) and (’qu ) ¢Kq1) - DO IV (:U’qw wMQQ) whenever Q1 < q2.

Proof. Let us arrange into a sequence {g¢, } of rational numbers without repetitions.
For every n > 2, define inductively a collection {(vq,, ¥k, )11 <i<n} C L¥ such
that

DSLFCIVI/V2 ()‘Qa}ﬁNq) [ (P)/qi’ ¢in )7 if q<4gq; s (S )
SLFc . n
(’yqi’quzi) E DOLF IV1/VZ(:U’qvaq)a if q; < q
for all ¢ < n. By Proposition 6. 6, the countable collections

{DSEFCIVI/VZ (Aq),l/}Nq)}qu and {DgLFCIV1/V2 (,Uzq,ijq)}qe(@

satisfying DSLFIVi/Ve (Aq1>¥n,,) E DyEEE Y2 (Hgz> 0, ), if @1 < g2. By Re-

mark 6. 7, there exists a | SLFcZV; and Vs-open set, (8, 1;,) such that DSLFeIVi/Va

()\ql"l/)qu) E (5’ ’l/)L) E D(?LFCZVI/V2 (,UJq271/}M42)' By Setting (")/ql,’l/}qu) = (6’ ’l/)L)y
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we get (S5). Assume that soft L-fuzzy sets (Vai» ¥re,,) (already defined), for i <n
and satisfy (S,,). Define

o = u{(vquin) 11 < n,q; < Qn} U (Aqnvaq")
Q= m{<7qp"/)qu) 1j < n,q; > qn} M (/anaqun)

Then7 we have7 DSEFCIV1/V2 (’Yqiaql)in) C DSEFCZV1/V2 (CI)) C DgiFCIVl/VQ (Wjaij)

and DStifvl/Vg (7q,“'(/)in) C DgLFcIV1/V2 (Q) C DOSLFcIvl/Vz (7j>ij) whenever

¢ < qn < q;j (1,5 <n), as well as (\g,9¥n,) E DSEFCIVl/VQ((I)) C (Mq',qu/) and
(A ¥n,) C DFEFIVIY2 () £ (1q's¥m, ) » whenever g < g, < ¢'. This shows that
the countable collections {(v4,, ¥k, ) 1@ < n,qi < gn} U{(Ag,¥n,) + ¢ < gn} and
{(qual/’qu) 2 <n,q; > qn} U{(kg,¥ur,) © @' > gn} together with @ and ©, fulfil
all the conditions of the Remark 6. 7. Hence, there exists a decreasing soft L-fuzzy
C-IV; and Vs-clopen set, (8,,%1,,) such that DSLEIVI/Va(§, 4y ) T (pg,vm,) if
dn < g, and (g, on,) & D5 Y (G, 000,) i g < ga. Also,

I SLFcIV,/V .
DSLFCIVI/VZ(’VQNQqui) E DO ‘ 1/ 2(5n7wLn)v lf qi < dn

and DSEFDV/Va(5, py, ) € DFEF I Y2y, e, Vif gn < g5, where 1 < d,j < n—
1. Now setting (v,,,YK,, ) = (0n, %L, ), We obtain the soft L-fuzzy sets (Va1 VK, )5

(Vaos UKy, )s -+ s (Van» VK, ) that satisfy (Sn41). Therefore, the collection {(vy;, ¥k, ) :
i=1,2,3,...} has the required property. This completes the proof. g

Definition 6.9. Let (X,V1,Vs,Z,C) be a pairwise ordered soft L-fuzzy ideal V-
space. A mapping f : X — R(L x L) is called as the V;-lower (resp. V;-upper)
soft L-fuzzy C-I-continuous function, if f~1R, (respy. f~'L; ) is an increasing or
decreasing soft L-fuzzy cF,IV;-set (soft L-fuzzy cGsF,TV;-set), for each t e R, 1 =
1,2.

Proposition 6.10. Let (X, V1,V2,Z,C) be a pairwise ordered soft L-fuzzy ideal
V-space. Let (\,¢n) € LX. Let f: X — R(L x L) be such that

(1,1), ift <0
f@)@®) =< \vn)(z), iftel0,1] , forallze X
(0,0), ift>1

Then, f is V;-lower (resp. Vi-upper) soft E—fuzgy C-I-continuous function iff (\,¥n)
is an T or | soft L-fuzzy C-IV;-open (resp. SLFcIV;-closed) set, for i = 1,2.

Proof. Proof is obvious. O

Definition 6.11. The V-characteristic function of (A, 1n) € LX is the map X(xe¢n)
: X — R(L x L) defined by

(0,0), it <0
Xovow) (@) =8 (N n)(x), iftel0,1] , forallz € X
(1,1), ife>1
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Proposition 6.12. Let (X,V1,Vs,Z,C) be a pairwise ordered soft L-fuzzy ideal V-
space. Let (\,vn) € LX. Then, X(nwn) 98 Vi-lower (resp. Vi-upper) soft L-fuzzy C-
T-continuous function iff (\, N) is an | or | soft L-fuzzy C-F,IV; (SLFcGsF,TV;)
set, fori = 1,2.

Proof. Tt follows from the above Proposition 6. 10. g

Definition 6.13. Let (X, V1,V5,Z,C) and (Y, Vs,V,,Z,C) be a pairwise ordered
soft L-fuzzy ideal V-spaces. A function f : (X, V1, V5, 7,0) — (Y, V3,V4,Z,0) is
called an T (resp. |) SLFcIV; continuous function if fY(\,¢n) is an increas-
ing (resp. decreasing) SLFc¢IV;-open set in (X, Vi, Vs, Z,C), for every ](resp. |)
SLFTIVs-open set or |(resp. |) SLFIV4-open set, (X, ¢y) in (Y, Vs, V4, T,C) , for
i=12.1If fis both T and | SLF¢ZV; continuous function, then it is called the
ordered SLFcTV; continuous function, for i = 1,2.

Proposition 6.14. Let (X, V1,V2,Z,C) be a pairwise ordered soft f/-fuzzy ideal
V-space. Then, the following statements are equivalent.

(a) (X, V1,Va,Z,0) be a pairwise upper soft L-fuzzy C-basically disconnected space.

(b) (Insertion Theorem)Let g,h: X — R(L x L). Let (X,V1,V2,Z,C) possesses the
property t. If g is Vi or Va-lower soft L-fuzzy C-I-continuous and h is Vo or Vi -upper
soft L-fuzzy C-I-continuous functions with g T h, then there exists an increasing
soft i—fuzzy C-IV1 and Va-continuous function, f : (X, V1,V2,Z,C) — R(L x L)
such that g C f C h.

(¢) (Urysohn Lemma)If (\,¢n)" is an increasing soft L-fuzzy C-GsF,IVy or V) -set
and (p,ppr) is a decreasing soft L-fuzzy C-F,IVy or Va-set such that (p, ) T
(M, ¥N), then there exists a function, f : (X, V1,V2,Z,C) — [0,1](L x L), which
is both an increasing soft L-fuzzy C-IV;-continuous function and an increasing soft
f)—fuzzy C-IVs,-continuous function such that (u,¥ar) E (L)' f E Rof C (A, ¥n).

Proof. (a) = (b): Define H, = L,.h and G, = R}.g, r € Q. Then, we have two mono-
tone increasing families respectively, | SLFcF,IV; or Va-set and 1 SLFcGsF,TV,
or Vi-set of (X,V1,V2,Z,C). Moreover, H,. C G, if r < s. By Proposition 6. 8,
there exists a monotone increasing family {F, },eq of | SLF¢ZV; and Va-clopen sets

of (X, V1, Ve, Z,C) such that DSLFETVi/V2([,) T F, and F, T DSEFT /2 (q,),
whenever r < s. Let Uy = M. F), for all ¢ € R, we define a monotone decreasing

family {U; : t € R} € L*. Moreover, we have JSLFeIV1/Ve (Uy) C I{?ZFCIVI/W(US),
whenever s < t. Now,

UterUt = Urer My<t F.
3 User Mr<t (Gr)'
= Uer Mr<t g 'Ry
= Uierg 'Ry
= g9~ (UerRr)
= (Ix,%x)

Similarly,
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MierUs = (0x,v1,)

We now define a function f : X — R(L x L) possessing the required properties. Let
f(z)(t) = Ug(x), for all x € X,t € R. By the above discussion, it follows that f is
well defined. To prove f is T SLF¢ZV; and Vs-continuous function, we observe that,

SLFcIV:/V
|—|s>tUs = |—|s>t10 I/ 2(Us)

and

|_|s<tUs = |_|s<tISI~IFCIV1/VQ (Us)

Then, f~ 'Ry = Uy Us = us>tI§ZITCIV1/V2(US) is 1 SLFcTV; and Vs-open set and
also, f~Y(L}) = NyetUs = |‘|S<tISIiFCZV1/V2(US) is 1 SLFcIV; and Vs-closed set.
Therefore, f is an increasing soft L-fuzzy C-ZV; and Vs-continuous function. To
conclude the proof it remains to show that ¢ C f C h. It is enough to show that,
g ML) C YL Eh (L)) and g7 Ry C f~'R; E h™ 'Ry, for each t € R. Now,
we have
97 (Ly) = NMsceg ™ (LY)

= |_|s<25 Hr<s gier

- |_|s<7f H7”<s G;«

E [—ls<t m'r‘<s ((1X7wX) - Fr)

= |_|s<tUs

= N ((1x,¥x) — L)

Now,

f_l(Lff) = rls<ths
= Ms<t Mr<s F!

4
C Mo<e Mrcs Hy
= Ms<t Mras KL
= Ms<th™(L})
= h™'(Ly)
Similarly, we obtain,

g 'Ry = Usseg 'Ry
= Us>t Up>s g_er
= s>t Upss ((1X7¢X) - GT)
E |—|s>t |_|7“<s ((1Xa7/}X) - Fr)
= |—|s>tUs
= f_lRt
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Now,
FIRy = Ui U
= Us>t Mres (Ix,9x) — Fr)
C Usst Urss ((Ix,9x) — Hy)
= Usst Upss hH(L)
= Ussth 'Ry
=h"'R,
Thus, (b) is proved. )
(b) = (c): Suppose that (A\,¢n) is | SLFcGsF,ZV; or Vi-set and (p,9nr) is
| SLFcF,IV; or Vs-set such that (u,vnr) E (A, ¢n). Then, Xy, E X(An)s

where X(u,p,,) and X(x,4y) are the Vi or Va-lower and V, or Vi-upper soft L-fuzzy

C-Z-continuous functions respectively. Hence, by (b), there exists an | soft L-fuzzy
C-ZV; and Vs-continuous function, f : X — R(L x L) such that x(,y,) E f E
X(n)- Clearly, f(z) € LR, for all 2 € R and

(1t 01) = L X (n0)
CLyf
C Ryf

E RoX(xun)

Therefore, (u, ) C Lif C Rof T (A 9¥n).

(¢) = (a) : Let (\,9n) be | SLEcG5F,IV, or Vyi-set and (1, ar) be | SLEcF, TV,
or Vo-set such that (u,¥ar) C (A, ¢n). Then, there exists an | SLEcTV; and V-
continuous function, f : X — [0,1](L x L) such that L} f T Rof. In fact that, L}
is a soft L-fuzzy closed set and Ry is a soft L-fuzzy open set. Since (u,n) C L) f
C Rof C (A %n), it follows that, DSEFIVA/Va(yy apy ) & DSEFIVi/Va (L) £) = L4 f.
Similarly, Rof = D3 0™V /V2(Ryf) © DSEFEVI/V2(\ 4py). This implies that,
DSLEIVI/Va(yy 4y ) © DSFFIVV2(\ ). By Proposition 6. 6, (X, Vi, Vs, T,C)
is a pairwise upper soft L-fuzzy C-basically disconnected ideal V-space. d

Note: The Proposition 6. 5, Proposition 6. 6 and Prposition: 6. 8, Proposition 6.
14 and Remark 6. 7 can also be discussed for pairwise lower soft L-fuzzy C-basically
disconnected ideal V-space.

Definition 6.15. Let (X,V1,V2,Z,C) be a pairwise ordered soft L-fuzzy ideal V-
space. Let A be any subset of X. Then, the pairwise ordered soft f/-fuzzy ideal
V-space (A, Vi|A, V5|A,T|A,C) is called a pairwise ordered soft L-fuzzy ideal V-
subspace of (X, V1,Vs,Z,C). Where V1|A = {(A\,¥n)|A: (A ¥n) € V1} and Va|A =
{(ihar)|A = (1, ar) € Vo) are the soft L-fuzzy V-structures on A.

Tietze Extension Theorem on pairwise ordered soft L-fuzzy C-basically discon-
nected ideal V-space
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Definition 6.16. Let X be any non-empty crisp set. Let A be any subset of X
and x%: X — {(1x,¥x),(0x,%e)}. Then, the characteristic* function of A, x% is
defined as
XA(I){ (Ox ), ifzgA forall z € X

Proposition 6.17. Let (X, V1,Vs,Z,C) be a pairwise ordered soft L-fuzzy C-basically
disconnected ideal V—space. Let (X,V1,Vs,Z,C) possesses the property §. Let A C X
such that x*% is a soft L-fuzzy C-GsF,IVy or Va-set and let f : (A, V1|A, Vo|A,T|A,C
) — [0,1](L x L) be an T soft L-fuzzy C-IVy and Va-continuous and isotone func-
tion. Then, f admits an extension F : (X,V1,V2,Z,C) — [0,1)(L x L) with all its
properties preserved if f satisfies the following 6 property.
©) [ on)] E [ ¥an)] = f~HXq10x o i0vwml } E 7 X i) [0 w0}
where 1 & & = Dy, (f(n)) N Iy, (f(§)) = (0x,94) and {[(X,¢n)] [(w,¥um)]} =
{l(w,¥an)] € I(L x L) = (A w)] T [(7, ¥r)] E [(90m)]}-

Proof. Define two functions g, h: X — [0,1](L x L) by

| f(=), if xeA
9@ ={ foeruml. it 0.4

and
| f(=), ifreA

where, [(Ao, ¥n,)] and [(A1,%n,)] are the equivalence classes determined by

(Ao ¥ng)s (M, ¥N,) :R— L XL

such that
ift<o0

(Ao, ¥, ) (t) :{ E(l)(l)i it >0
and

R

Now, we have to show that g and h are V; or Vs-lower and V; or Vs-upper SLFcT
continuous functions. Indeed, let ¢ > 1. Then,

Leh(z) = { (1X7¢X) ifx ¢ A

where, Li;h being T or | SItiG(;Fc,Ivl or Vo-set in (A, V1|A, Vo|A,Z|A,C) is of the
form (ue, ¥ar, )| A where (pe, ¥ag,) is SLFcGsF,IV or Va-set so that

 (peYa) Xy, ift<l
Lih = { (OX,’Q%)’ 1> 1 , forallteR

is T or | SLFcGsF,IVy or Vy-set in (X, V1, V2, T,C). Thus, h is a V; or Vp-upper
soft L-fuzzy C-Z-continuous function.
Rtg(x):{ R f(z), ifzxeA

(Ix,¢x), fz¢gA
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where, R;g being 1 or | StiFUIV1~or Va-set in (A, V1|A, V1|A,Z|A,C) is of the
form (A¢, ¥n,)|A where (A, ¥n,) is SLEcF,ZV; or Va-set so that

At, NOx%, ift>0
Rtg:{ ( t(liiN‘J}X)XA ;ft<0 , forallteR

is T or | SLFcF,TV; or Vy-set in (X, V1,V5,Z,0). Thus, g is a V; or Va-lower soft
L-fuzzy C-Z-continuous function. Clearly, g C h. By Proposition 6. 6, there exists
an 1 soft L-fuzzy C-ZV; and Vs-continuous function, F : X — [0, 1](L x L) such that
g(x) C F(x) C h(x), for all z € X. Hence, for all z € A, we have g(z) C f(z) C h(z)
so that F is the required extension of f over (X, V1, Vs,Z,C). Moreover, F is isotone
as f satisfies the 6 property. O
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