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1. Introduction

Molodtsov [18] introduced a completely new concept called soft set theory to
model uncertainty, which associates a set with a set of parameters. Pei and Miao
[19] showed that soft sets are a class of special information systems. Later, Maji
et al. [15] introduced the concept of a fuzzy soft set which combines a fuzzy set
and a soft set. Presently, the soft set theory is making progress rapidly [1,2,6,15-
19,26,28,31,32]. The topological structures of soft sets have been developed by
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many researchers [3,5,8,23,27,29,30,33].

Hajek [9] introduced a complete residuated lattice which is an algebraic
structure for many valued logic. Bélohlavek [4] investigated information sys-
tems and decision rules in complete residuated lattices. Hohle [10] introduced
L-fuzzy topologies with algebraic structure L(cqm, quantales, MV-algebra).
Uniformities in fuzzy sets, have the following approach of Lowen [14] based
on powersets of the form LX*X as a viewpoint of the enourage approach, the
uniform covering approach of Kotzé [13], the uniform operator approach of Rod-
abaugh [25] as a generalization of Hutton [11] based on powersets of the form
(LX) the unification approach of Gutiérrez Garcia [7]. Recently, Gutiérrez
Garcia introduced L-valued Hutton uniformity where a quadruple (L, <, ®,*)
is defined by a GL-monoid (L, *) as an extension of a completely distrbutive
lattice L. Kim [12] introduced the notion of L-fuzzy uniformities as an ex-
tension of Lowen in a strictly two-sided, commutative quantale. Moreover, he
investigated the relations between L- fuzzy topological spaces and L- fuzzy
uniform spaces. Ramadan et.al [23] introduced the notion of L-fuzzy (K, E)-
soft topogenous orders and L-fuzzy (K, E)- soft quasi uniformities in complete
residuated lattices.

The goal of this paper is to focus on the relationships between L-fuzzy
(K, E)- soft quasi uniformities and L-fuzzy (K, E)- soft topogenous orders
in complete residuated lattices. As main results, we investigate the L-fuzzy
(K, E)- soft quasi uniformities induced by L-fuzzy (K, F)- soft topogenous or-
ders. Moreover, we study the L-fuzzy (K, E)- soft topogenous orders induced
by L-fuzzy (K, E)- soft uniformities. We give their examples.

2. Preliminaries

Let L = (L,<,V,A,0,1) be a completely distributive lattice with the least
element 0 and the greatest element 1 in L.

Definition 2.1. [4,9,11] An algebra (L, A, V,®,—,0,1) is called a complete
residuated lattice if it satisfies the following conditions:

(Cl) L =(L,<,V,A,1,0) is a complete lattice with the greatest element 1
and the least element 0;

(C2) (L,®,1) is a commutative monoid;

(C3)zoy<ziff e <y— z for z,y,z € L.

Remark 2.2. Every completely distributive lattice (L
der reversing involution * is a complete residuated lattice (

A, V,* ) with or-

7§7 b b
,<,©,®,") with a
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strong negation * where © = A, & =V and

{ 1, ifx<y,
T—y= .
y, otherwise.

In this paper, we assume that (L, <,®,—,®,*) is a complete residuated
lattice with an order reversing involution x* = x — 0 which is defined by
rdy=(z*Oy*)".

Lemma 2.3. [4,9,11] For each z,y,z,2;,y;,w € L, we have the following
properties.

H1—-z=2,00x=0,

2 Ify<zythenzoOoy<zoOz,zdy<zxzdz z—>y <z — zand
z—=x<y—uz,

iy
—~
>
‘S
\_/
I
§
<
Sex

) (\/ yl) /\z y;ka
. (/\ Yi (T = vi),

(x )7
i
(

<

<

T = Yi),

T = y),
= (y—2)=y—(z—2),
JxOy=(r—y" ) andzdy=2a" -y,
) (z—=y)o0(z—=w) < (z02) = (Yow),

)z —>y<(z0z2)—=>(yoz)and (zr —-y) O (y = 2) <z — z,

3; (z—=y)o0(z—-w) <(zdz)— (ydw).
)
)

=

a <<>>

IV IV

5) (xVy)© (2Vw) < (xV2)V (y®’w) (@Z) (y O w).

Throughout this paper, X refers to an initial universe, F and K are the
sets of all parameters for X, and L¥ is the set of all L-fuzzy sets on X.

Definition 2.4. [3,5,23] A map f is called an L- fuzzy soft set on X, where
f is a mapping from E into L¥, i.e., f. := f(e) is an L- fuzzy set on X, for
each e € E. The family of all L- fuzzy soft sets on X is denoted by (LX), Let
f and g be two L- fuzzy soft sets on X.

(1) f is an L-fuzzy soft subset of g and we write f C g if f. < g., for each
eec E. fand g are equal if f C g and g C f.

(2) The intersection of f and g is an L- fuzzy soft set h = f M g, where
he = fe N ge, for each e € F.
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(3) The union of f and g is an L- fuzzy soft set h = fLlg, where he = foV ge,
for each e € E.

(4) An L- fuzzy soft set h = f © g is defined as h, = f. ® g, for each e € E.

(5) An L- fuzzy soft set h = f @ g is defined as h, = f. @ g, for each e € F.

(6) The complement of an L- fuzzy soft sets on X is denoted by f*, where
f*: E — LX is a mapping given by f* = (f.)*, for each ¢ € E.

(7) f is called a null L- fuzzy soft set and is denoted by Ox , if f.(z) = 0,
foreachee E, x € X.

(8) f is called an absolute L- fuzzy soft set and is denoted by 1x , if
fe(x) =1, foreach e € E |, z € X.

Definition 2.5. [3,5,23] A mapping 7 : K — LIH)F (where Ty, := T (k) :
(LX)F — L is a mapping for each k € K) is called an L-fuzzy (K, E)-soft
topology on X if it satisfies the following conditions for each k € K.

(01) Ti(Ox) =Te(1x) =1,

(02) Ti(f ©9) = Te(f) © Ti(g) ¥ f.g € (LF)",

(03) Tallls £2) > Nicy TalFi) ¥ fi € (LX)P. i€ .

The pair (X, 7T) is called an L-fuzzy (K, E)-soft topological space.

Definition 2.6. [23] An L- fuzzy (K, E)-soft quasi uniformity is a mapping
U: K — LE" which satisfies the following conditions .

(SU1) There exists u € (L**X)¥ such that Uy, (u) = 1.

(SU2) If v C u, then Ui (v) < Uy (u).

(SU3) For every u,v € (LX*X)F Up(u ® v) > Up(u) © Up(v).

(SU4) If Ux(u) # 0 then T o C u where, for each e € E,

|1, ifx =y,
(TA)e(.CE‘,y) - { 0’ if ?é Y.

(SUB) Uk (u) < \{Ui(v) © U (w) | vow C u}.

The pair (X,U) is called an L-fuzzy (K, F)-soft quasi-uniform space.

An L-fuzzy (K, E)-soft quasi-uniform space (X,U) is said to be an L-fuzzy
(K, E)-soft uniform space if

(U) Uy (u) < Up(u™t), where (u1)e(z,y) = ue(y,z) for each k € K and
= (LX ><X)E.

Remark 2.7. Let (X,U) be an L-fuzzy (K, E)-soft uniform space.

(1) By (SU1) and (SU2), we have Ux(1xxx) = 1 because u C 1y x for all
= (LX ><X)E.

(2) Since Ug(u) < Up(u™b) < U((u™H) ™) = Up(u), then Uy (u) = Up(u™r).
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The proof of the next lemma is similar to Lemma 3.6 [12].

Lemma 2.8. Let (X,U) be an L-fuzzy (K, E)-soft quasi-uniform space.
For each u € (LX**)E and f € (LX), the image u[f] of f with respect to u
is the fuzzy soft subset of X defined by

ue[fel(x) = \/ (fe(y) O ue(y,2)), ¥z € X,ecE.

yeX

For each u,v,ui,us € (LX*X)F and f, f1, fo, fi € (LX) | we have
(1) f Eu[f], for each U(u) > O
(2) uCuowu, foreach U(u) >
(3) (vou)lf] = vlulf]],
(4) ulV, fil =V, ulfil,
(5) (w1 ©u2)[f1 © fo] Ewrlfr] © uz[fa],
(6) (u1©u2)lfi ® fo] E wilf1] ® ualfal.

Definition 2.9. [5,23] A mapping { : K — LEOPXED® g called an
L-fuzzy (K, E)-soft semi-topogenous order on X if it satisfies the following
axioms.

(ST1) &(lx,1x) = &(0x,0x) =1,

(ST2) &k(f19) < Npex Necp(fe(@) = ge()),

(ST3) If f1E f, gC g, then &(f,g) < &(f1,91)

An L-fuzzy (K, E)-soft semi-topogenous order £ is called: for every fi, fa,
91,92 € (LX),

(1) topogenous if
T) &(f1 © f2,91 © g2) = &k(f1, 91) © Ek(f2, g2)-

) cotopogenous if

T) &(f1 ® f2,91 @ g2) = &k(f1, 1) © k(f2, 92),

) bitopogenous if £ are L-fuzzy (K, E)-soft topogenous and L-fuzzy (K, E)-
soft cotopogenous.

An L-fuzzy (K, E)-soft topogenous (resp. cotopogenous) order £ on X is
said to be L-fuzzy (K, F)-topogenous (resp. cotopogenous) space if

(TS) &o& > &, where

o) f.9) =\ (&(f.h)©&(h,g)).

he(LX)E

(
(2
(C
(3

Let £ be an L-fuzzy (K, E)-soft semi-topogenous order on X and let the
mapping & : K — LEXTN® gefined by &(f,9) = &(g*, f*). Then
&% is an L-fuzzy semi-topogenous order on X. An L-fuzzy (K, E)-soft semi-
topogenous order & on X is called symmetric if
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(ST4) € =¢°.

Remark 2.10. If ¢ is an L-fuzzy (K, E)-soft semi-topogenous order on X.

(1) If &(f,g) = 1, then f C g.

(2) fk(lXa f) < /\:EGX /\eGE‘ fE(x) and gk(.ﬂ OX) < /\xGX /\eGE‘ f:(il?)

(3) If the parameters sets E, K are both one-pointed sets, then L-fuzzy
(K, E)-soft semi-topogenous order is the concept of Ramadan et al.[22].

3. L-Fuzzy (K, E)-Soft Quasi-Uniform Spaces and L-Fuzzy
(K, E)-Soft Topogenous Spaces

Theorem 3.1. Let (X,U) be an L-fuzzy (K, E)-soft quasi-uniform space.
Define a mapping &4 : K — LX) by

gk fv \/{Uk E g}
Then (X, &) is an L-fuzzy (K, E)-soft topogenous space.

Proof. (ST1) Since u[0x] =0x and u[lx]=1x, for Uy(u) =1, we have
& (1x,1x) = & (0x,0x) = 1.

(ST2) Since for all Uy(u) > 0, we have f C u[f]. Then if &/(f,g) =1, we
have f C g.

(ST3) If f1 E f, g C g1, then

f9) = \{th(w) [ulf] T g} < \/{U(w) | u[f] C g1}
< \/{Uk | ulfi] ‘:91} & (fr, )

(ST5)

&(f1,91) © & (f2, 92)

= V{lUp(u) [ ulfi] C g1} © V{U(v) | v[f2] C g2}

< V{Uk(u) ©UW) [ ulfi] ©v[fe] E g1 © g2}
<V{Up(uov) | (uOv)[f1 © f2] E ¢ ®92}

< V{Up(w) | w[fi © 2] g1 ® g2} = EL(f1 O fa,91 © g2).
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(ST6)

& (f1,91) © E&4(fa, g2)

= V{Uk(u) | ulfi] E g1} © V{Up(v) | v[f2] E g2}
< V{U(u) ©UW) | ulfi] D v[fe] E g1 ® g2}
<V{Uk(u©v) |uov[fi @ f2] C g1 ® go}

< E(fL @ f2,91 D g2).

(TS) For each u € (LX*X)F such that u[f] C g, by (SU5), we have

\/{Uk OUL(w) | vow C u}.
Thus,

VAU () | ulf] E g}

< V{Ui(v) © Up(w) | vowlf] =vlw[f]] E g}

< Viewxyp{V{th(v) ©U(w) | w[f] E h, v[h] E g}}

< \/he(LX)E{\/{Uk(U) | v[h] E g} © V{lh(w) [ w[f] E h}}
= v'yeLX gzlgl(fv h) © gzlgl(hvg)

Lemma 3.2. For every f,g ¢ (LX)F, we define uf,g,u;; € (LX*X)E by

(ufg)e(®,y) = fe(x) — ge(y) Ve € E,
(ufg)e(w,y) = (ugg)e(y, ).

Then we have the following statements

JI f1 E fo and g1 C go, then ug, g, T up g5,

)If fE g, then 1A Cuyg,

) For ugp € (LX*)E and f e (LN)E, upgoupy Cuypy,
) Ufyg1 O Ufygo E UL Gfa,010005

g Ufy,g1 © ufz 92 EUf @060

uf11®f2 a0g2 Ugi®gs, frofs

)

)ufl Dfa.1®g2 — Y9095, fOf5 -
0) ulf] E g iff uC uy,.
1
2

) upg = \V{u e (LX)Flu[f] C g}.
) usg[f] € g and uy ¢ [f] = f.

Proof. (1) (Ixxx)e(z,y) =1 = (uoy,0x)e(7,y) = (0x)e(z) = (0x)e(y) =
(Ix)e(®) = (Ix)e(y) = (u1y1x)e(2,y).
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(2) Let f1 C fo and g1 C g2, then

(Ufsg1)e(@,y) = (f2)e(x) = (91)e(y)
< (fl)e(x) - (92)6(3/) = (ufl,gg)e(xay)-

(3) Since 1a[f] = f E g, then 1a Couy,.

(4)
(Un,g)e(, 2) © (uf,h)e(xaz)
= \/yEX((h (y) = ge(2)) © (fe(x) = he(y)))
< fe() = ge(2) = (ugg)e(z, 2).
(5)
( Ufy,gr O Ufy, 92) ( 73/) - (ufl 91) (x y) © (qu,gz)e(xvy)
= ((f1)e(z) = (91)e(y)) © ((f2)e(z) = (92)e(y))
< (f)e(@) © (f2)e(x) = (g1)e(y) © (92)e(v)
= (uﬁ@fz ug1®512) (7,y).
(6)
(Ufr,g1 © Ufy g5)e(T,y) = (ufl 91)e(T,Y) © (ugy,go)e(,y)
< ((f1)e(z) = (91)e(¥) © ((f2)e(z) = (92)e(y))
< (f1)e(@) @ (f2)e(@) = (91)e(y) © (g2)e(y)
- (ufl@fzvugl@gz) ( 73/)
(7)

(u;é)e(x,y) = (ufvg)e(yvx) = fe(y) = ge(m)
= gc(x) = [o(y) = (uge -)e(@,9).

(8),(9) are similarly proved

(10)
uelfe](x)

Vyex (fe(y) © ue(y, z)) < ge(x)
iff ue(y,z) <

)< Fo) — gele) = (upg)ely. ).

(11) Since ue[fe](x) = Vyex(fe(y) © ue(y,z)) < ge(w), <
) = ge(x) = (upg)e(y, ). Moreover, (uyg)e(y, ) ® fe(y) = (fe(y) —
) © fe(y) < ge(x). Hence ugy = \/{u € (LX) u[f]

E y

2) Since (upglelfe](y) = Viex((fe(z) = 9e(y)) © fe(z)) < ge(y), then
f] < g. Moreover,
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In the following theorem, we obtain an L-fuzzy (K, E)-soft quasi uniform
space from an L-fuzzy (K, E)-soft topogenous order.

Theorem 3.3. Let (X,¢) be an L-fuzzy (K, E)-soft topogenous space.
Define U : K — LILX*X)E by

uf \/{Qz lgk(flagl)‘ ®Z luf'ugz = }

where \/ is taken over every finite family {Ufiygi |1=1,2,3,....,n}. Then

(1) Ugluop, soma) = GO fiy O19:)

(2) Zﬁ is an L-fuzzy (K, E)-soft quasi uniformity on X,
(3) & =¢

(4) U (u ) U (ut)

Proof. (1) Since ©}_uy, 5, & uer 1, 0r g, from Lemma 2.3 (14) and by
(T), Oy &(fir i) < k() fi2 Oy g7), then

U (uon gy.omg0) = (@ fis O1195)-

(2) (SUL) Since & (0x,0x) = &k(1x,1x) = 1, there exists 1xxx = UOx 0x =
Uiy 1y € (LX*X)E Tt follows U;g(l)(xx) = 1.

(SU2) Tt is trivial from the definition of <.

(SU3) For every u,v € (LX*X)E each two families {uy, 4, | O uy, 5, C u}
and {up. o, | ®j 1 Uh, w; T v}, we have

7 Wi 7 Wi

Uy (u) © U (v) = (V{O} 1£k(fzagz) | ©
(\/{Qg lék(hhwz) | @ —1 Uhyw; & })

< \/{® lgk(fugz) © ®j 1§k(hzawl) ‘

)4 U &, ok =1 th,wl C 'U}

< \/{® 1§k(fz,gz) O] ®] 1§k(hz,wz) |

OFquf, g, © @ 1 Uhw; E UG v}

< Ué(u(av).

—1Ufg & u})

(SU4) If Up(u) # 0, there exists a family {uy, 4 | O up,q & u} such
that ®;n:1§k‘(fhgl) 7& 0. Since gk(f’ugz) # 0’ for i = ]-7 2) ey Y, then fz C gifOI'
t=1,2,...,m, ie 1n Euy g . Thus 1ao E O uyp, 4 Eu

(SU5) Suppose there exists u € LX*¥X such that

Vit (0) 0 U (w) [ vow < u} # Ug(u).
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Put t = \/{Z/l,g(v) @U,ﬁ(w) | vow < u}. From the Definition of Z/{,f(u), there
exists family {uy, 5. | ©i% uy, 4, C u} such that

t 2 ©i%18k(fis 9i)-

Since & 0 &g = &k
t 2 O 18k 0 &k (fis 9i) = OZ1{Viewx)p {(&k(h, i) © (€ (fis 1)}
Since L is a stsc-quantel, there exists h; € (LX)¥ such that

t 2 Oy (& (hiy 9i) © & fis hi)).

On the other hand, put v; = up, g,, w; = uy, p,, then from Lemma 3.1 (4),
it satisfies v; o w; & up, g, 0 uf, n, E Uy, g,

U;f(vz‘) > &(hi, 9i), U;f(wz‘) > &(fi, hi)-
Let v = ©/%,v; and w = Oj2;w; be given . Since v;ow; & uy, 4,, for each
1=1,2,3,...... ,m, we have (@;’lei) (@i 1111) = O (viow;) C O uy, 4 C .
Then we have vow C u and L{,f( ) > O 1Z/{é(vz) and L{f( ) > o 1L[f(wz)
Thus,
= V{U(v) OU(w) | vow Eu}
> U (v) © Ue(w) > O (&6 (hir 9i) © & (fir 1))
It is a contradiction. Then U¢ is an L-fuzzy (K, E)-soft quasi uniformity on
X.
(3) Since wu[f] C g, by Lemma 3.2(10), u C uy,. Hence, §?£(f,g) =
VAU () | ulf] € 9} = Ui (ug) = &S 9)-
(4)

U (u) = VIO (fis 90) | OFL, ugig, C ub
= V{oL &g, f7) | O 1uf,g Cu '}
= VA (g, £7) | Oy uge pr Cu~l} = U ().

The following corollary is similarly proved as Theorem 3.3.
Corollary 3.4. Let (X,¢) be an L-fuzzy (K, E)-soft cotopogenous space.
Define U¢: K — LILX*X)E by

u£ \/{G’L lgk‘(fl)gl) | ®Z 1 ufz 9i — ’LL},
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where \/ is taken over every finite family {ufi,gi |i=1,2,3,..,n}. Then

( ) (U@ 71fZ7 = 191) 5]{( 1= lf“ 1= lgl)

(2) Zﬁ is an L-fuzzy (K, E)-soft quasi uniformity on X,
(3) & =¢

(4) U (u) =Us(u™)

Definition 3.5. An L- fuzzy (K, E)-soft uniform structure & on X is
said to be compatible with an L- fuzzy (K, F)-soft topogenous order £ on X if
1 = ¢. The class [[(€) denotes the family of all L- fuzzy (K, E)-soft uniform
structure which are compatible with a given L- fuzzy (K, E)-soft topogenous
structure &.

Theorem 3.6. Let £ be an L- fuzzy (K, E)-soft topogenous order on X
and the L- fuzzy (K, E)-soft topogenous order 5”5 induced by U¢. Then

(1) 4 = ¢, that is U € [](€),

(2) US is the coarsest member of [(€), i.e.,Us < U.

Proof. (1) is easily proved from Theorem 3.3.

(2) Let U be an arbitrary member of [[(£). We will show that U,f(u) <
Uy (u), for all u € (LX*X)E,

Suppose that there exists u € (LX*X)¥ such that

U (u) £ Uy (u).

There exists a family {uy, g, | O uy, g, & u} such that O, (fi, gi) £ Ué( ).

Since U¢ € [[(€), that is & (fi,9:) = €L (fi, ;) for each i=1,2,...,m, by
the definition of &4, there exists v; € (LX**)F with v;[f;] C g; such that

OTUE (v) £ Uy (w)..

On the other hand, put v = @™ v; . Since v;[fi] C g; by the definition of
uf; g;» We have v; E uy, o, It follows that

v =021 C O uy, 4 Eu.

Hence, Uy (u) > U,f(@i”llujci,gi) > Z/{lf( ) > oen 1Z/lg('uz) It is a contradiction.

Example 3.7. Let X = {h; | i = {1,2,3}} with h;=house and E = {e, b}
with e=expensive, b= beautiful. Define a binary operation ® on [0, 1] by

zoy=max{0,x+y—1}, z -y =min{l —x +y,1}
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z@y=min{l,z+y}, 2" =1—2x

Then ([0, 1], A,—,0,1) is a complete residuated lattice (ref. [4,9]).
(1) Put v,v ® v,w € ([0, 1]X**)E as

1 06 05 1 05 03

ve=| 03 1 05 ;=07 1 05
04 06 1 06 06 1 }
1 02 0 1 0 0
(vEvV)e=10 1 0 [ (voOv)p=]| 04 1 0
0 02 1 0.2 02 1

1 04 0.5 1 05 0.3

we=1\1 04 1 05 ;=1 03 1 0.5
04 06 1 02 03 1 }

We define U : E — |0, 1]([0’1]XXX)E as follows:

1, ifu= 1y><y
_J 06, ifvCu#lyxy,
Ue(u) = 0.3, ifveovCulo,
0, otherwise.
1, ifu=1yxy
Z/lb(u) - 0.5, if w Cu 75 1y><y,
0, otherwise.

Since vov =v, wow = w and (v®v)o (vEOv)=(vEwv),Uis a |0, 1]-fuzzy
soft (E, F)-quasi-uniformity on X.

From Theorem 3.1, we obtain a [0, 1]-fuzzy soft (F, E)-topogenous order
M E— |0, 1]([071}X)EX([0’1]X)E as follows

Lo if [Lxxx](f) E g 2 olf],

g
u _ ) 0.6, 1fv[f] 92 wov)fl,
&e (fug)_ 0.3, (v@v)[f]gg

0, 0therw1se,

&(f.9) =14 05 ifw[f]Eg,
0, otherwise,
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From Theorem 3.3, we obtain 4" : E — [0, 1)1 )" a5 follows:

1, lf u = ].X><X
e - 0.6, if Uy[fllf] E U # lyxy,
ue (’LL) - 0.3 if u C 2
-3, (o) [f],(vev)[f] = U £ Uy[f]v[f]
0, otherwise.

u 1, ifu= 1X><X
Us (u) =< 0.5, if Uylf]olf] E v # lyxy,
0, otherwise.

Since

vxeX(Ue(xay) O fe(z)) — vxeX(ve(xv 2) © fe(z))
2 Noex (Ve(z,y) © fe(2)) = (ve(w,2) © fe(x))

> Moo W 9) = (2, 2)) > vely, 2),

U
toigl,elf] £ v and upouiy) wouyy) & v Henee U™ <U.
(2) Put I,m € (LX) such that

le(h1) = 0.3,1c(h2) = 0.5, (h3) = 0.6,
ly(h1) = 0.6,1y(h2) = lb(hS) = 0.6,
me(hl) =04 me( 2) 0.3 me(h?)) = 0.5,
mb(hl) = O.2,mb(h2) = O.6,mb(h3) = 0.6.

We define a [0, 1]-fuzzy soft (E, E)-topogenous order ¢ : E — [0, 1)) <(0.1%)"
as follows
1, iff=0xorg=Ilx,
) o6, iffCiCy,
lh9)=9 03 if Ox#fCIOICglZg
0, otherwise,

1, iffZOXOI‘g:1x,

0, otherwise,
We obtain w1, wioien mm € ([0, 1]X*X)E as follows
1 1 1 1 07 1
ugle)=108 1 1 juy)=1{1 1
0.7 09 1 1 07 1
1 1 1 1 08 1
wopee) = 1 1 1 L ueua®) =11 1

0.8 08 1 1 08 1
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1 09 1 1 1 1
Upn,m(€) = I 1 1 j,umm() =106 11
09 08 1 06 1 1

By Theorem 3.3, we obtain a [0, 1]-fuzzy soft (E,FE)- quasi- uniformity
Ut E — [0, 1] a5 follows

1, lfu == 1X><X,
0.6, if u,1 E u 7£ 1X><X7

Ug(u) = 0.3, if ul@u@l S u z UU,
0.2, ifuy ©wy Eudweer
0, otherwise.

1, ifu=1Ixxx,
Ug(u) - 057 if Um,m Cu 7é 1X><X7
0, otherwise.
Since us¢[f] = f and usorrorflf © f] = f© f from Lemma 3.2 (12), by
Theorems 3.1 and 3.3(3), we have €U = ¢ that is, Ue € TI(E).
(3) By Definition 2.9 and (1), we obtain a [0, 1]-fuzzy soft (E, F')-cotopogenous
order & : E — [0,1)(00M) <07 45 follows
1, if f=0xorg=1y,
we o J06 iffCicy,
0, otherwise,

1, lffZOXOI‘g::lX’
§(f.9) =14 05, ifOx#fCI Cg#ly,
0, otherwise,

We obtain wj« j«, urais 1+@i+ Um= m* € ([0, 1]X*X)E as follows

1 08 0.7 1 1 1
ul*7l*(e): 1 1 09 7ul*,l*(b): 07 1 07
11 1/ 11 1}
1 1 0.8
ul*@l*7l*@l* (6) = 1 1 08 5
11 1 }
1 1

ul*EBl*,l*EBl* (b) — 08 1 08 }
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E — [0, 1](01]

1 1 09 1 0.6 0.6
Unsme(€) =1 0.9 1 08 |, umem=(b)=1| 1 1 1
11 1 11 1 }
By Corollary 3.4, we obtain a [0, 1]-fuzzy soft (E, E)- quasi-uniformity 4¢" :
T as follows
1, ifu=lyxy,
0.6, ifup+ CEu# lxxx,
U (u) =< 0.3, if upgr g < u 2 g,
0.2, if wpe = © upe g+ Cu D Upegyre o i+,
0, otherwise.

1, 1fu = 1X><X7
U (u) =< 0.5, if tpe e Cu# 1xxx,
0, otherwise.

Since wps i+ [I*] = 1* and wpgyx =g+ [I* @ 1*] = I* @ [* from Lemma 3.2 (12),

by Corollary 3.4, we have &4° = ¢, that is, Ue. € T1(£°).
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