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Abstract 

The aim of this paper is to present and make preliminary study of a 

new  ,, L -fuzzy  EK , -soft topology   from old  ,, L -

fuzzy  EK , -soft topology   via L-fuzzy  EK , -soft grill   

induced by L-fuzzy soft operators .,    

1. Introduction and Preliminaries 

In 1999, Molodtsov [21] introduced the theory of soft sets as a new 
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mathematical tool for dealing with uncertainties. Also, he applied this theory 

to several directions (see, for example, [22-24]). The soft set theory has been 

applied to many different fields (see, for example, [1, 2, 5, 6, 8, 10, 17, 19, 

25, 32, 35, 36]). Later, few researches (see, for example, [3, 7, 15, 16, 20, 

26, 30, 33, 37]) introduced and studied the notion of soft topological spaces. 

Roy and Samanta [31] redefined some definitions on fuzzy soft set in 

another form and defined a fuzzy soft topology. The concept of L-fuzzy soft 

sets can be seen as a generalization of fuzzy soft sets introduced by Cetkin      

et al. [9, 18, 27]. 

Aygünoglu et al. [4] defined fuzzy soft topology which will be 

compatible to the fuzzy soft theory and investigated some of its fundamental 

properties and introduced fuzzy soft cotopology and given the relations 

between fuzzy soft topology and fuzzy soft cotopology. 

On the other hand, Hájek [11] introduced a complete residuated lattice 

which is an algebraic structure for many valued logic and decision rules in 

complete residuated lattices. 

In this paper, we present a kind of L-fuzzy soft operator, by using          

L-fuzzy  EK , -soft grill, which eventually given rise to another L-fuzzy 

soft operator which satisfies Kuratowski’s L-fuzzy soft closure axioms, 

thereby inducing a new  ,, L -fuzzy  EK , -soft topology. Some 

properties of the induced  ,, L -fuzzy  EK , -soft topology will be 

investigated. 

Let  1,0,,,, L  be a completely distributive lattice with least 

element L0  and the greatest element L1  in L. 

Definition 1.1 [11, 12, 28]. A complete lattice  ,, L  is called a 

strictly two-sided commutative quantale (stsc-quantale, for short) if and only 

if it satisfies the following properties: 

(L1)  ,L  is a commutative semigroup. 
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(L2) 1xx   for each Lx   and 1 is the universal upper bound. 

(L3)   is distributive over arbitrary joins, i.e.,    yxii   

 .yxii    

There exists a further binary operation  (called the implication 

operator or residuated) satisfying the following condition: 

 .: yzxLzyx    

Then it satisfies the Galois correspondence, i.e.,   yzx   if and only if 

 .yxz   

Definition 1.2 [13, 14, 29, 34]. (1) An stsc-quantale  ,,, L  is 

called an MV-algebra if and only if   .00 xx   

(2) An MV-algebra  ,,, L  is called complete if and only if it 

satisfies the following property: 

  .,, Lyxyxyyx   

We always assume that  ,,, L  is an stsc-quantale with an order 

reversing involution  which is defined by 

  .0,  xxyxyx   

Lemma 1.3 [12, 13, 29]. For each ,,,,,, Lwiyixzyx   we have the 

following properties: 

  (1) 00,1  xxx   and ,0 xx   

  (2) if ,zy   then zxyxzxyxzxyx  ,,  

       and ,xyxz   

  (3) ,yxyxyxyx   

  (4)     ,, iiiiiiii yyyy    
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  (5)    ,iiii yxyx     

  (6)        ,, iiiiiiii yxyxyxyx    

  (7)    ,iiii yxyx    

  (8)    ,yxyx iiii    

  (9)    ,yxyx iiii    

(10)    ,yxyx iiii    

(11)      ,zxyzyxzyx   

(12)   yyxx   and    ,zxzyyx   

(13)     yxyxyyxx  ,  and ,yxyx   

(14)        ,wyyxwzyx    

(15)    zyzxyx    and     ,zxzyyx    

(16)        .wyzxwzyx    

Throughout this paper, X refers to an initial universe, E and K are the 

sets of all the parameters for X, and XL  is the set of all L-fuzzy sets on X. 

Definition 1.4 [9]. A map f is called an L-fuzzy soft set on X, where f  is           

a mapping from E into ,XL  i.e.,  effe :  is an L-fuzzy soft set on X,         

for each .Ee   The set of all fuzzy soft sets is denoted by   .EXL  Let 

  ., EXLgf   Then: 

(1) f is an L-fuzzy soft subset g and we write gf   if ,ee gf   for 

each .Ee   f and g are equal if gf   and .fg   

(2) The intersection of f and g is an L-fuzzy soft set ,gfh   where 

,eee gfh   for each .Ee   



O. R. Sayed, E. Elsanousy and Y. H. Raghp 62 

(3) The union of f and g is an L-fuzzy soft set ,gfh   where 

,eee gfh   for each .Ee   

(4) An L-fuzzy soft set gfh   is defined as ,eee gfh   for 

each .Ee   

(5) An L-fuzzy soft set gfh   is defined as ,eee gfh   for each 

.Ee   

(6) The complement of an L-fuzzy soft set on X is denoted by ,f   where 

 EXLEf  :  is a mapping given by   , ee ff  for each .Ee   

(7) f is called a null L-fuzzy soft set and denoted by X0  if   ,0xfe  for 

each ,Ee   and .Xx   

(8) Af  is called absolute L-fuzzy soft set and denoted by X1  if 

  ,1xfe  for each ,Ee   and .Xx   

An L-fuzzy soft point is an L-fuzzy soft set f such that  effe :  is an 

L-fuzzy point and   0:  affa  for all  .\ eEa   We denote this L-

fuzzy soft point by .t
xef   For   ,, EXLgf   we write fqg to mean that f 

is soft quasi-coincident with g, i.e., there exist at least one EeXx  ,  

such that    .xgxf ee   Negation of such a statement is denoted as .gqf  

Definition 1.5. A map  EXLLK :  (where    EX
k Lk ::    

L  is a mapping for each )Kk   is called an  ,, L -fuzzy  EK , -

soft topology on X if it satisfies the following conditions: 

(LSO1)     .110  XkXk   

(LSO2)      gfgf kkk     for all   ., EXLgf   

(LSO3)      gfgf kkk    for all   ., EXLgf   

(LSO4)    iiiik ff      for all   .EX
i Lf   
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The pair  ,X  is called an  ,, L -fuzzy-  EK , -soft topological 

space. 

Definition 1.6. Let  ,X  be an  ,, L -fuzzy  EK , -soft 

topological space. Then for   ,EXLf   an  ,, L -fuzzy  EK , -soft 

closure of f is a mapping    EXEX LLLKC  0:  defined as: 

       .,:,, rggfLgrfkC EX     

Definition 1.7. Let  ,X  be an  ,, L -fuzzy  EK , -soft 

topological space, Ee   and .Xx   For  EXt
x LeKk  ,  is said to be 

an L-fuzzy soft closure point of  EXLf   if for every  ,, reQg t
xk  we 

have fqg, where 

       .,:, rhqgeLgreQ k
t
x

EXt
xk

   

Definition 1.8. A map  EXLLK :  (where    EX
k Lk ::    

L  is a mapping for each )Kk   is called an  ,, L -fuzzy  EK , -

soft base on X if it satisfies the following conditions: 

(LSB1)     .110  XXXk   

(LSB2)      gfgf kkk     for all   ., EXLgf   

(LSB3)      gfgf kkk    for all   ., EXLgf   

Definition 1.9. An  ,, L -fuzzy  EK , -soft neighborhood system 

on X is a set  XxNN x  :  of mappings  EXLx LKN :  such that 

for each :Kk   

(1)   11 X
x
kN  and   .01 X

x
kN  

(2)      gNfNgfN x
k

x
k

x
k    for each   ., EXLgf   
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(3)      gNfNgfN x
k

x
k

x
k   for each   ., EXLgf   

(4) If ,gf   then    .gNfN x
k

x
k   

(5)    xffN e
x
k  , where  EXLf   and .Ee   

(6)          .,,: EeXygNyggNfN y
ke

x
k

x
k    

2. L-fuzzy  EK , -soft Grill Space 

Definition 2.1. A map  EXLLK :  (where    EX
k Lk ::    

L  is a mapping for each )Kk   is called an L-fuzzy  EK , -soft grill on 

X if it satisfies the following conditions for each :Kk   

(LSG1)   00 Xk  and   .11 Xk  

(LSG2)      gfgf kkk    for all   ., EXLgf   

(LSG3) If ,gf   then    .gf kk    

The pair  ,X  is called an L-fuzzy  EK , -soft grill space. If 1  and 

2  are L-fuzzy  EK , -soft grills on X, then we say that 1  is finer than 

2   2  is coarser than 1  denoted by 12    if and only if 

   ff kk
21    for each Kk   and   .EXLf   

Remark 2.2. Let   be an L-fuzzy  EK , -soft grill on X. By Lemma 

1.3(3), (LSG2) and (LSG3), we have 

     gfgf kkk    for all .Kk   

Proposition 2.3. Let 21,   be L-fuzzy  EK , -soft grills on X. Then a 

mapping  EXLLK :  defined by: 
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21
kkk    for all Kk   

is an L-fuzzy  EK , -soft grill on X. 

Proof. (LSG1) For all ,Kk   we have 

      .111111 11   XkXkXk   

Also, 

      .000000 21   XkXkXk   

(LSG2) For each  EXLgf ,  and ,Kk   we have 

   
 

 
 

 gfgf i
k

i

i
k

i
kk 

2,12,1 
   

 
    gf i

k
i
k

i
 

 2,1
  

 
   .

2,1
gfgf k

i
k

i



  

(LSG3) If ,gf   then we have    gf i
k

i
k    for all Kk   and 

 .2,1i  Therefore, 

 
 

 
 

   .
2,12,1

ggff k
i
k

i

i
k

i
k  


  

The next example shows that the meet of two L-fuzzy  EK , -soft grills 

on X is not an L-fuzzy  EK , -soft grill on X, in general. 

Example 2.4. Let  321 ,, hhhX   with ih  house for  3,2,1i  and 

 beE ,  with expensive,e  beautiful.b  Define a binary operation   

on [0, 1] by 

   ,1,1min,1,0max yxyxyxyx   

  .1,,1min xxyxyx   
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Then   1,0,,,1,0   is an stsc-quantale [11, 13, 29]. Let if  

  EX1,0  for  4,3,2,1i  as follows: 

       ,0.1,0.1,0.1,0.0,0.1,0.0 11  be ff  

       ,0.1,0.1,0.1,0.0,0.1,0.1 22  be ff  

       ,0.1,0.1,0.1,0.1,0.1,0.0 33  be ff  

       .0.1,0.1,0.1,0.0,0.0,0.1 44  be ff  

For  ,, 21 kkK   we define L-fuzzy  EK , -soft grills K:, 21   

   EX1,01,0  as follows: 

   






























otherwise,0

, if9.0

,1 if1

otherwise,0

, if5.0

, if6.0

, if3.0

,1 if1

4
2

3

2

1
1

11
fg

g

g

fg

fg

fg

g

g
X

k

X

k   

   






























otherwise.0

, if6.0

,1 if1

otherwise,0

, if3.0

, if7.0

, if2.0

,1 if1

4
2

3

2

1
1

22
fg

g

g

fg

fg

fg

g

g
X

k

X

k   

Since        ,0.1,0.1,0.1,0.1,0.1,0.1 3232  be ffff  we have 

       Xkkkk ff 121
32

21
1111

    

111    

       3
21

2
21

1111
ff kkkk     

    ,00005.006.0    
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       Xkkkk ff 121
32

21
2222

    

111    

       3
21

2
21

2222
ff kkkk     

    .00003.007.0    

Hence, 21
kk    is not an L-fuzzy  EK , -soft grill on X. 

Definition 2.5. Let  ,X  be an  ,, L -fuzzy  EK , -soft 

topological space and   be an L-fuzzy  EK , -soft grill on X. Then a 

mapping    EXEX LLLK  :  is called an L-fuzzy soft operator 

associated with an L-fuzzy  EK , -soft grill G and an  ,, L -fuzzy 

 EK , -soft topological ,  and is defined by 

        .,,:,, reQgrgfLerfk t
xk

EXt
x k     

Proposition 2.6. Let  ,X  be an  ,,L -fuzzy  EK , -soft 

topological space and 21,   be two L-fuzzy  EK , -soft grills on X. Then 

for all Kk   and for each   :EXLf   

(1) If    ,21 ff kk    then    .,,,, 21 rfkrfk     

(2)      .,,,,,, 2121 rfkrfkrfk  


  

Proof. (1) Let 11,   be two L-fuzzy  EK , -soft grills on X with 

   ff kk
21    for all Kk   and  EXLf   such that 

   .,,,, 21 rfkrfk     

Then there exists  EXt
x Le   such that 

   .,,,, 21 rfkerfk t
x     
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It implies that   rhfk 1  for all  ., reQh t
xk  Since  fk

1   

 ,2 fk    rhfk 2  for every  reQh t
xk
,  and so t

xe  

 .,,2 rfk  It is a contradiction. 

(2) Let  EXLf   and .Kk   Then by (1), we have 

     .,,,,,, 2121 rfkrfkrfk  


  (2.1) 

It suffices to show that      .,,,,,, 2121 rfkrfkrfk  


  So, 

suppose that 

     .,,,,,, 2121 rfkrfkrfk  


  

Then there exists   KkLe EXt
x  ,  such that 

     rfkrfkerfk t
x ,,,,,, 2121  


  (2.2) 

which implies that  rfket
x ,,1  and  .,,2 rfket

x   Hence, there 

exist  reQgg t
x ,, 21   such that   01

1 gfk   and   02
2 gfk   

for all .Kk   Let    reQggg t
x ,21    and   01 gfk   and 

  .02 gfk   Consequently,     021  gfk   proving that t
xe  

 .,,21 rfk 
  It contradicts (2.2). Hence, 

     .,,,,,, 2121 rfkrfkrfk  


  (2.3) 

From (2.1) and (2.3), we have 

     .,,,,,, 2121 rfkrfkrfk  


  

Proposition 2.7. Let  ,X  be an  ,, L -fuzzy  EK , -soft 

topological space and   be an L-fuzzy  EK , -soft grill on X. Then for all 

Kk   and for each   ,, EXLgf   the following statements hold: 
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(1) If ,gf   then    .,,,, rgkrfk     

(2) If   ,0fk  then   .0,, Xrfk   

(3)      .,,,,,, rgkrfkrgfk    

(4)      .,,,,,, rgkrfkrgfk     

(5)      .,,,,,, rgkrfkrgfk      

(6)      .,,,,,, rgkrfkrgfk     

(7) If   ,0gk  then we have    .,,,, rfkrgfk    

(8)          rrfkkCrfkrrfkk
k

,,,,,,,,,,     

 .,, rfkC
k  

(9) If   ,rfk   then   .,, frfk   

Proof. (1) Suppose that    .,,,, rgkrfk     Then there exists 

 EXt
x Le   such that 

   .,,,, rgkerfk t
x     

So, we have   rhfk   for all  ,, reQh t
xk  .Kk   Since ,gf   

by Lemma 1.3(2) and Definition 2.1(LSG3), we have ,hghf    

  rhgk   for all   .,, KkreQh t
xk

   Hence,  .,, rgket
x   It 

is a contradiction, and hence    .,,,, rgkrfk     

(2) Let  EXt
x Le   such that  .,, rgket

x   Then for all h  

 ,, reQ t
xk    .rhfk   But Xf 1  implies that .fhf   Hence, 

  .rfk   It is a contradiction. Thus,   .0,, Xrfk   
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(3) Since gff   and ,gfg   by (1),  rfk ,,  

 rgfk ,,   and    .,,,, rgfkrgk     Hence, we have 

     .,,,,,, rgfkrgkrfk     (2.4) 

Conversely, suppose that 

     .,,,,,, rgkrfkrgfk     

Then there exists  EXt
x Le   such that 

     .,,,,,, rgkrfkergfk t
x     

It implies that there exist  reQhh t
xk
,, 21   such that   rhfk 1     

and   ,2 rhgk   and hence      .21 rhfhfk    Let 21 hhh   

 reQ t
xk
,  and       .21 hghfhgf     Then  gfk   

 .rh   Thus,  .,, rgfket
x    It is a contradiction. So, 

     .,,,,,, rgkrfkrgfk     (2.5) 

From (2.4) and (2.5), the result follows. 

(4) Similar to (3). 

(5) Obvious by (1). 

(6) Similar to (5). 

(7) Follows from (2) and (3). 

(8) Suppose that    .,,,, rfkCrfk
k   Then for ,Kk   there 

exists  EXt
x Le   such that 

   .,,,, rfkCerfk
k

t
x    

Then there exists  reQg t
xk
,  such that gqf  for each ,, XxEe   

i.e., Xgf 0  and hence   .0gfk   It implies that  rfk ,,  
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t
xe  for .Kh   It is a contradiction and hence, 

   .,,,, rfkCrfk
k   (2.6) 

Suppose that      .,,,,,, rfkrrfkkC
k     Then for ,Kk   

there exists  EXt
x Le   such that 

     .,,,,,, rfkerrfkkC t
xk     

Then  qgrfk ,,  and  reQg t
xk
,  for .Xe   It implies that 

 rfket
x ,,  and  ., reQg t

xk  Hence,   rgfk   and t
xe  

 .,, rfk  It is a contradiction and hence, 

     .,,,,,, rfkrrfkkC
k     (2.7) 

Therefore,      .,,,,,, rfkrrfkkC
k    From (2.6) and (2.7), we 

have 

           .,,,,,,,,,,,, rfkCrfkrrfkkCrrfkk
kk     

(9) Obvious by using (8). 

The next example shows that the reverse inclusion in Proposition 2.7(5) 

is not true, in general. 

Example 2.8. Let  21, hhX   with ih  house for  2,1i  and 

 beE ,  with e  expensive, b  beautiful. Let   1,0,,,1,0   be a 

stsc-quantal as Example 2.4. Let   EX
if 1,0  for  5,4,3,2,1i  as 

follows: 

       ,0.0,0.0,4.0,5.0 11  be ff  

       ,0.0,0.0,3.0,3.0 22  be ff  

       ,0.0,0.0,3.0,2.0 33  be ff  
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       ,0.0,0.0,8.0,7.0 44  be ff  

       .0.0,0.0,2.0,2.0 55  be ff  

Then 

,1,1 4411 ffff XX    

.1, 55541 fffff X    

Let  21, kkK   be given. Define a   ,,1,0  -fuzzy  EK , -soft 

topology and   fuzzy-1,0   EK , -soft grill    EX
K 1,01,0:,   as 

follows: 

   






























otherwise,0

, if8.0

, if7.0

,0or1 if1

otherwise,0

, if6.0

, if5.0

,0or1 if1

2

1

2

1
21 fg

fg

g

g
fg

fg

g

g

XX

k

XX

k   

   










 





otherwise.0

,1 if4.0

,1 if1

otherwise,0

,1 if3.0

,1 if1

33 21 X

X

kX

X

k ff

g

gff

g

g    

Since  reQ hX k
,1 4.0

21  for all  ,1,0r  and    41 11
ff kk         

,3.0   3.0,, 11
4.0

2
fkeh   and  3.0,, 41

4.0
2

fkeh   but 4.0
2he  

 3.0,, 411 ffk   because   .051
fk  Also, because 

2
1

k
QX   

 reh ,4.0
2

  for all  ,1,0r  and     ,4.041 22
 ff kk   then 4.0

2he  

 4.0,, 12 fk  and  4.0,, 42
4.0

2
fkeh   but  4.0,, 412

4.0
2

ffkeh   

because   .052
fk  Hence, 

     rfkrfkrffk ,,,,,, 4141      for all .Kk   
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Lemma 2.9. Let  ,X  be an  ,, L -fuzzy  EK , -soft topological 

space and   be an L-fuzzy  EK , -soft grill on X. Then for  EXLgf ,  

and for all ,Kk   

          .,,,,,,,,  rgkrgfkrgkrfk    

Proof. Let  EXLgf ,  and    .gfgff    Then by 

Proposition 2.7, we have 

      rgfgfkrfk ,,,,     

   rgfkrgfk ,,,,     

   .,,,, rgkrgfk     

Thus, 

          .,,,,,,,,  rgkrgfkrgkrfk     

Again    .,,,, rfkrgfk     Hence, 

          .,,,,,,,,  rgkrfkrgkrgfk     

Therefore, 

          .,,,,,,,,  rgkrgfkrgkrfk    

Theorem 2.10. Let   be an L-fuzzy  EK , -soft grill over an 

 ,, L -fuzzy  EK , -soft topological space  ., X  Then the following 

statements are equivalent for  EXLgf ,  and for all :Kk   

(1)     .0,,0,, XX rfkrfkf    

(2)      .0,,,, Xrrfkfk     

(3)      .,,,,,, rfkrrfkfk     
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Proof. (1)  (2) Let  EXLf   and .Kk   Then 

          ,0,,,,,, Xrrfkfkrfkf     

and so,      .0,,,, Xrrfkfk     

(2)  (3) Let  EXLf   and 

       .,,,, rfkfrfkfff     

Then for all ,Kk   

          rrfkfkrrfkffkrfk ,,,,,,,,,,     

        rrfkfkrrfkfk ,,,,,,,,     

   .,,,, rrfkfk     

(3)  (1) Suppose that   Xrfkf 0,,   for all Kk   and 

  .EXLf   Then we have 

        .0,0,,,,,,, XX rkrrfkfkrfk     

Definition 2.11. Let   be an L-fuzzy  EK , -soft grill on X. We define 

an L-fuzzy soft operator    EXEX LLLK  0:  by    rfk ,,  

 rfkf ,,  for every  EXLf   and .Kk   

Theorem 2.12. For  EXLgf ,  and ,Kk   the mapping    

satisfies the following: 

(1)  .,, rfkf   

(2)   .0,0, XX rk   

(3)      .,,,,,, rgkrfkrgfk   
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(4)      .,,,,,, rgkrfkrgfk    

(5)     .,,,,,, rfkrrfkk   

Proof. Let   ,, EXLgf   .0Lr   Hence, in view of Proposition 2.7 

(2), (3), (8) for all ,Kk   we have: 

(1) Obvious. 

(2) Suppose that   .00 Xk  Then   .0,0, XX rk   It implies that 

  .0,0, XX rk   

(3) 

     rgfkgfrgfk ,,,,    

      rgkrfkgf ,,,,    

     rgkgrfkf ,,,,    

   .,,,, rgkrfk   

(4) Similar to that of (3). 

(5) 

  rrfkk ,,,,   

  rfkfk ,,,   

       rrgkfkrfkf ,,,,,,    

         rrfkkrfkrfkf ,,,,,,,,    

      rrfkkrfkf ,,,,,,    

   .,,,, rfkrfkf    

Definition 2.13. For any L-fuzzy  EK , -soft grill on an  ,, L -

fuzzy  EK , -soft topological space  ,, X  there exists a unique 
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 ,, L -fuzzy  EK , -soft topology   on X given by     kk  

  frfkr  ,,:  such that    rfkCrfk ,,,,   for every 

 EXLf   and .Kk   

Theorem 2.14. Let  ,X  be an  ,, L -fuzzy  EK , -soft 

topological space. Then      fk kk    for any L-fuzzy  EK , -soft 

grill   on X,  EXLf   and .Kk   

Proof. Suppose that      ff kk    for all  EXLf   and .Kk   

Then there exists Lr   such that 

     frf kk    for all .Kk   (2.8) 

Since   rfk   for all ,Kk     frfkC ,,  for all .Kk   By 

Proposition 2.7, it follows that   .,, frfkG    Hence,  rfkC ,,   

  frfk  ,,  and so     .rfk   It contradicts (2.8). Hence, 

     .ff kk    

Theorem 2.15. Let  ,X  be an  ,, L -fuzzy  EK , -soft 

topological space and   be an L-fuzzy  EK , -soft grill on X. Then for each 

 EXLf   and for all ,Kk   the following statements hold: 

(1)   rf   if and only if   .,, frfk   

(2) If   ,0f  then   .rf   

(3)     .,, rrfk   

Proof. (1) By Definition 2.13, it is obvious. 

(2) Let   .0f  Then by Proposition 2.7(2), we have  rfk ,,  

X0  and so 
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      frfkfrfkrfkC  ,,,,,,    for all .Kk   

Hence,   .rf   

(3) Let  EXLf   and .Kk   Then from the definition of   and by 

Proposition 2.7(8), we have 

           .,,,,,,,,,,,, rfkrrfkkrfkrrfkk    

Consequently,     .,, rrfk   

Theorem 2.16. Let  ,X  be an  ,, L -fuzzy  EK , -soft 

topological space and 21,   be two L-fuzzy  EK , -soft grills on X             

such that    ff kk
21    for all Kk   and for each   .EXLf   Then the 

following statements hold: 

(1)        .12 ff kk     

(2) If   ,1 kk    then     .21 kk     

Proof. (1) Suppose that    kk 12     for all   .EXLf   Then 

there exists Lr   such that 

       frf kk 12     for all .Kk   (2.9) 

Since     rfk 2  for all ,Kk   

   rfkrfkC ,,,, 22





 

  frfkf  ,,2  

  .,,2 frfk    
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Since    ,21 ff kk    by Proposition 2.6, we have 

    .,,,, 22 frfkrfk     

Thus,   .,,
1

frfkC 


  It implies that     .1 rfk   It contradicts 

(2.9). Hence,        .12 ff kk     

(2) Follows from Theorem 2.14 and (1) of this theorem. 

Corollary 2.17. Let  ,X  be an  ,, L -fuzzy  EK , -soft 

topological space and 21,   be two L-fuzzy  EK , -soft grills on X.          

Then for all Kk   and for each   ,EXLf       


fk21   

       .21 ff kk     

Proof. By Theorem 2.16, we have        ff kk 121   


 

   .2 fk  So, we only prove that        ff kk 121   


 

   .2 fk  Suppose that 

           .2121 fff kkk   


 

Then there exists Lr   such that 

           .2121 ffrf kkk   


 

Note that        ffr kk 21     implies that     rfk 1  or 

    .2 rfk   By Theorem 2.15, we have 

    .,,,,, 21 frfkfrfk     

Also, by Proposition 2.6, we have 

      .,,,,,, 2121 frfkrfkrfk 


   

Consequently,     .21 rfk 
  It is a contradiction. 
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Definition 2.18. Let  ,X  be an  ,, L -fuzzy  EK , -soft 

topological space. Define a mapping  EXLLK :  by 

   


 

otherwise.,0

,, if,1 EX
f
k

Lgffgq
f  

Then   is an L-fuzzy  EK , -soft grill on X. We call this L-fuzzy  EK , -

soft grill the L-fuzzy  EK , -soft principle grill generated by an L-fuzzy soft 

set f. 

Lemma 2.19. Let  ,X  be an  ,, L -fuzzy  EK , -soft 

topological space and   ., EXLgf   Then 

(1) If ,gf   then    hh g
k

f
k    for all   ., EXLhKk   

(2) If ,f   then    .,,,, rfkCrfkf    

(3) If gf   and   ,kk f   then     .kk gf     

Proof. Obvious. 

Theorem 2.20. Let   be an L-fuzzy  EK , -soft grill on an  ,, L -

fuzzy  EK , -soft topological space  ., X  Define a mapping   :,   

 EXLLK   as follows: 

         .0,,:,  hrghgfrf kkk    

Then   ,  is an  ,, L -fuzzy-  EK , -soft base on X. 

Proof. (LSB1) Since XXX 011    and XXX 000    with 

    110  XkXk   and   00 Xk  for ,Kk   we have 

          11,0,  XkXk   for all .Lr   
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(LSB2) Suppose that 

              gfgf kkk  ,,,    

for all  EXLgf ,  and .Kk   Then there exists Lr   such that 

              .,,, gfrgf kkk     

Since          ,,, gfr kk    there exist 2111 ,,, hhgf  

 EXL  such that   ,1 rfk     rgk 1  and     ,021  hh kk   

where 11 hff    and .21 hgg    It implies that   rgfk 11  and 

  .021  hhk  Since 

   2111 hghfgf    

    .2111
 hhgf   

We have      ., rgfk   It is a contradiction. Hence, 

              .,,, gfgf kkk     

(LSB3) Similar to (LSB2). 

Corollary 2.21. For any L-fuzzy  EK , -soft grill   on an  ,, L      

-fuzzy  EK , -soft topological space  ,, X  we have   fk  

        ff kk  ,  for each   ., KkLf EX   

Proof. Obvious. 
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