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I. INTRODUCTION 

Murthy[1] introduced F-set in order to prove Axiom of 
choice f or f uzzy sets which is  n ot tr ue f or L -fuzzy s ets 
introduced by Goguen[2]. In the paper[3], Tridiv d iscussed 
fuzzy complement o f an e xtended fuzzy subset and proved 
De Mo rgan l aws etc. The ex tended F uzzy sets T ridiv 
considered contains the membership value   .  

, a  te rm is  i n th is expression will n ot b e in  the 
interval [ 0,1].Also th ey d iscussed s imilar r esults i n [ 4].To 
answer this incomprehensiveness, we introduced the concept 
of Fs-set and developed the theory of Fs-sets in this paper . 
The object of  this theory is to introduce Fs-complement of a 
Fs -subset   similar to fuzzy complement of a fuzzy set,  so 
that the  De Mo rgan l aws which ar e  cal led  t he Fs- De 
Morgan laws in the new theory are to be proved.    

The  membership values of Fs-set and Fs-subset  lie in a 
complete B oolean al gebra[5] and we define F s-union, F s-
intersection, F s-complement an d  proved c ollection o f a ll 
Fs-subsets i s a complete l attices u nder Fs-union a nd F s-
intersection. We d enote Fs-union a nd c risp s et un ion b y 
same s ymbol  and s imilary Fs-intersection an d cr isp s et 
intersection b y the s ame symbol .Distribution la ws h old 
partially .We stated Fs-De Morgan laws and proved one of  
the F s-De M organ l aws i s true [2.7(ii)] and o ther F s-De 
Morgan l aw was c onditionally tr ue[2.7(i)]. We d enote the 
largest el ement o f a co mplete B oolean algebra [1.1] 
by the complement of b in  by . For any crisp subset 
B, the us ual s et co mplement o f B , i s d enoted b y  and 

 is denoted by   .Complete Boolean al gebras in 
this p aper are g enerally represented by s uitable d iagrams. 
.For a ll la ttice th eoretic properties a nd B oolean algebraic 
properties w e refer S zasz [6], Garret B irkhoff[7],Steven 
Givant • Paul Halmos[5] and Thomas Jech[8]  

 
 
 
 

II. THEORY OF FS-SETS 

A. Fs-set: 
Let U be a universal set, and let A U be non-
empty. A four tuple  is said 
be an Fs-set if, and only if 

(1)  
(2) is a complete Boolean Algebra  
(3) ,  ,are such that  
                  
(4) :A  is defined by  ,for 
        each  

B. Fs-subset 
Let =  and 
ℬ=  be a pair of Fs-sets. ℬ is said to 
be an Fs-subset of , denoted by ℬ⊆ , if, and only if 
 ,        

b.        is a complete subalgebra of  or ≤  
, and   

C. Proposition:  
Let ℬ  and  be a p air o f F s-sets s uch th at ℬ  . 

Then  is true for each  
The p roof f ollows from the d efinitions o f F s-

subset,  . 

a. Example: 1 
Let ,  =  α                β 
               0 Fig-I 
  and  
∴ = =1∧ =1∧1=1 
Then  is an Fs-set 
Again s uppose =  , B =  , 

=0 
 

Then ℬ=  is an Fs-subset of  
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D. Definition:  
For s ome such t hat  a f our t uple 

 is not an Fs-set if, and only if 
       (a)   or 
       (b)  

Here onwards, a ny o bject of t his type is called a n Fs-
empty set of first kind and we accept that it i s an Fs-subset 
of  for any . 
Definition: An Fs-subset =  of , 
is said to be an Fs-empty set of second kind if, and only if 

(a')   
(b')  
(c')  

a. Remark:  
We denote Fs-empty set of first kind or Fs-empty set of 

second kind by and we prove later (1.15),  is the least 
Fs-subset among all Fs-subsets of . 

E. Definition of equality of two Fs-sets: 
Let  and 

 be a pair of Fs-sets. We say 
that and  are equal, denoted by   if, only if 
(1)   
(2)  
(3)  (a)  ,or (b)  

a.  Remark:  
We can  eas ily o bserved that 3 (a) an d 3 (b) n ot 

equivalent statements.  

b. Example:  
Let = , where                                                                        

,where  is the fig-II. 1 
 is given by                                                                                                                                   

 is given by                                        
                                                                                     0 Fig-II 

 is given by,   
ℬ=  

 ,  
  is given by  

 is given by   
 is given by 

 
=  where , 

  
  is given by  

 is given by  
 is given by 

 
We can observed that  

and  but =   

F. Proposition: 
 and 
 are equal if, only if 

 and  
Proof: (⇒): Part of the proposition.  
Let  Then we have the following 

(i)   
(ii)  

(iii) (a) or (b)  
    and follow from (i),(ii)and(iii) 
(⇐): Part of the proposition.  
 Suppose  and . Then we have the 
following 

(1)  and  
(2)  
(3) 

 
        And  

(1')  and  
(2')  
(3')  

,  
 (d’)  and  follow from (1) and (1’) 
  (e’) , follows from (2) and (2’) 
  (f’)  or , follow 
from (3) and (3’) 
Hence follow from (d’),(e’) and (f’) 

G. Definition of Fs-union for a given pair of Fs-
subsets of : 
Let ℬ= and  

 be a pair of Fs-subsets of . 
Then, 
 the Fs-union of ℬ and  ,denoted by ℬ∪  is defined as 
ℬ∪ = = where 

 ,  
=complete subalgebra generated by  

 is defined by      
 is defined by   and : 

 is defined by   

H. Proposition:  
ℬ∪  is an Fs-subset of . 
The prove directly follows from the definition of ℬ∪ . 

I. Definition of Fs-intersection for a given pair of 
Fs-subsets of : 
Let ℬ= and 

be a pair of Fs-subsets of  
satisfying the following conditions: 

(i)  
(ii) ,for 
           each  

Then, the Fs-intersection of ℬ and , denoted by ℬ∩  
is defined as 
                 ℬ∩  =ℰ= where 
(a)  ,  
(b) =  
(c)  is defined by  

 is defined by    
 :  is defined by  .  

a. Remark:  
If (i) or (ii) fails we define ℬ∩  as  ℬ∩ =  , which is 

the Fs-empty set of first kind. 
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b. Example:  
Let , where                                     

                                              1   
:  is given by ,                         

 is given by                              0 fig-III                  
  = 1  =1     

Let ℬ= , where 
, =  

 is given by 
 

 is given by  
, is given by  

=1  =  
Let , where  
, =  

 is given by  
 is given by   

 is given by  =β  
=  

Let ℬ∪  = = where 
Fs-union of ℬ and  

, = , 
=  

 is given by 
 

    
  is given by

  and 
:  is given by 

 
∴ ℬ∪  = =   

Let ℬ∩  =ℰ= where 
Fs-intersection of ℬ and  

,  
  

 is defined by
 

   
  is defined by 

 
:  is defined by,

        
Here we observed that 

(i)  
(ii)  
∴ ℬ∩  =ℰ= . 

J. Proposition:  
For any pair of Fs-subsets 

ℬ= and =  
of , the following results are true 

a. ℬ ℬ    and     ℬ  
b. ℬ ℬ  and      ℬ  provided ℬ  exists 
c. ℬ  implies ℬ =  
d. ℬ =ℬ when ℬ  and ℬ  and =  
e. ℬ∪  (commutative law of Fs-union) 

f.  ℬ  provided ℬ  exists. (commutative 
law of Fs-intersection) 

g. ℬ ℬ=ℬ  
h. ℬ ℬ=ℬ   ( (7 )and (8) are Idempotent laws of Fs-

union and Fs-intersection respectively) 
 Proof(1):  
(1a)  ,  
(1b)  
(1c)  is given by  

  is given by   
:  is given by  

We can  eas ily s how t hat t he f ollowing ar e t he 
consequences of (1a),(1b)and(1c)  

(1d) ,        
(1e) ≤  
(1f) , and   

These in term imply ℬ ℬ   
Similarly we can prove that ℬ    
Proof(2):Let ℬ∩ =ℰ= where 

(2a)  ,  
(2b)  
(2c)  is given by  

  is given by  
  :  is given by  

We can  eas ily s how t hat t he f ollowing ar e t he 
consequences of (2a),(2b) and (2c) and existence of ℬ∩  

(2d) ,    
(2e) ≤  
(2f) , and   

Hence ℬ ℬ  
Similarly we can prove that ℬ  
Proof (3): The following are true since ℬ . 

(3a) ,        
(3b) ≤  
(3c) , and   

   ℬ∪  = = where 
 are as in(1a),(1b)and(1c). 

The following are the consequences of(1a),(1b),(3a)and(3b) 
      (3a’)  and  
      (3b’)   
We prove  
       (3c’)  from (1c) and (3c) 
                 
                       =   
                       

=   

                       =  
                       =  , for each  
Proof (4): From definition of ℬ∩  and hypothesis of ℬ , 
we have 
(4a)  ,  and  
(4b)  
We can observe that 
(4c)  =  
and 

       

=  

In both cases, we can have   
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Hence t he ex istence ℬ∩  is a  co nsequence from 
(4a),(4b) and (4c). 

We prove that ℬ∩  =ℬ, that is , ℰ=ℬ, where ℰ is as in 
(2a) , (2b) and (2c). 
 From(4a) and (4b), we can  have 

 ,  and  
Sufficient to show that  for each   
From (2c)  
          
               =  

               =  

Hence  for each  
 follows from corollary 1.15.1 

Proof (5):  we calculate in ℬ  from (1c) as follows 
                :  is given by,     

   , for 
each  
        =  
        
=

 
              =

   
       
=

 
Let ℬ= ℱ= , where 

(5a)  
(5b)  
(5c)  is given by  

 is given by  
 :  is given by   
  ,

 
          =  

  =
 

  =  
         
 =

 
Sufficient to show =ℱ i.e. 
(5d)   
(5e)  
(5f)  or  

(5d) follows  from (1a) and (5a). 
(5e) follows from (1b) and (5b).  
(5f) follows from (1c) and (5c). 
Proof (6): We calculate  in ℬ  from (2c) as follows. 

 :  is given by,  
 , for 

each  
 =  
 =  
 =  
 =  

Suppose = ℬ= , where 
(6a)  
(6b)  
(6c)  is given by   

     is given by   
:  is given by  

, 
 

      =  
      =  
      =  
      =  

Need to show ℰ=  i.e. sufficient to show that   
(6d)  
(6e)  

and 
(6f)  or  
(6d) follows from (2a) and (6a). 
(6e) follows from (2b) and (6b). 
(6f) follows from (2c) and (6c). 

The proofs o f (7 ) a nd (8 ) follow d irectly from t he 
definitions of Fs-union and Fs-intersection respectively. 

K. Proposition:  
For any Fs -subsets ℬ, and  

of ,the following a ssociative 
laws are true: 

(I)  
(II)  , whenever Fs-
intersections exist. 
Proof (I): Let ℬ= ,  

 and 
= . 

Suppose    
Now ℰ= = , where 

(1)  
(2)  
(3)  is given by  

  is given by    
:  is given by     

ℱ=ℬ ℰ= , where 
(4) 

 
(5)  
(6)  is given by   

   
 is given by  

  
  is given by  

=ℬ = , where 
(7)  ,  
(8)  
(9)  is defined by  
       is defined by   and           

: G  is defined by     
ℋ= = , where 

(10) 
 



Vaddiparthi Yogeswara et al, International Journal Of Advanced Research In Computer Science, 4 (10), Sept–Oct, 2013.161-174 

© 2010, IJARCS All Rights Reserved                                                                                                                                                                                                  165 

(11)  
(12)  is defined by

   
       is defined by 

  
 :  is defined by   

Need to show ℱ=ℋ i.e. sufficient to show 
(13)   
(14)  
(15) (  and ) or   

(13) follows from (4)and(10). 
 (14) follows from (5)and(11). 
 (15) follows from (6)and(12). 
Proof (II): Let = , =ℬ , ℳ=ℬ , =ℳ   
Now = = , where 

(16)  
(17)  
(18)  is given by  

  is given by    
and :  is given by   

 =ℬ = , where 
(19) 

 
(20) =  
(21)  is given by                                 

                                      =  
 is given by  

=  and 
 :  is given by  

   ℳ=ℬ = , where 
(22)  
(23)  
(24)  is given by  

 is given by  
and :  is given by  

=ℳ  = , where 
(25)  

(26) =  
(27)  is given by  

                                      =  
  is given by

  and 
 :  is given by     

Need to show = i.e. sufficient to show 
(28)   
(29)  
(30) (  and ) or   

(28) follows from (19) and (25). 
(29) follows from (20) and (26). 
(30) follows from (21) and (27) 

L.      Arbitrary Fs-unions and arbitrary Fs-intersections:  
Given a family  of Fs-subset of 

= , 
where ,for any  

M. Definition of Fs-union is as follows: 
Case (1): For I=Φ, define Fs-union of  ,denoted 

by  as  , which is Fs-empty set 

Case (2): Define for I Φ, Fs-union of  denoted by 
 as follow 

 

(a) ,  
(b)  complete subalgebra generated by 

 
(c)  is defined by   

 , where  
  is defined by  
=  

             is defined by  

a. Remark:  
We can easily show that (d) and                          

 

N. Definition of Fs-intersection: 
Case (1): For I=Φ, we define Fs-intersection of  , 

denoted by as   
Case (2): Suppose 

 
Then, we define Fs-intersection of  , denoted by 

 as follows 
 

(a')  
(b')  
(c')  is defined by 

 
 is defined by    

 
 is defined by  

Case (3): 
  

We define 
 

a. Lemma:  
For a ny F s-subset ℬ=  and 

ℬ  
for each .  exists and  
Proof: ℬ  for each  
implies 

(1)  and  
(2)  
(3)   for each and  

for each  
All the above statements are true for each  
Let , where 

(4)  
(5)  
(6)  is defined by 

 
 is defined by     
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 is define by  
We needs to show that  and  , for 

each   
and  are follows from 

(1) 
Hence D  ........................ (I) 
  , for each  and 

 , for each  
Hence    ,for each

 ..................... (II) 
Hence  exists. 
 ℬ  follow from(I),(II)and(5) 
Hence  

Let ℒ  be th e c ollection o f F s-subsets o f . 
Let  be a ny subfamily o f ℒ where 

 for each   

O. Proposition: 
 is -complete lattics. 

Proof: Case (1): For I=Φ ,  which is  the 
largest element of ℒ  

Case ( 2): F or I Φ, let  be a  fa mily o f F s-
subsets of  .So that  does not exist 

i.e.  of f irst ki nd. W e p rove t hat  is 
the greatest lower bound of  

Suppose ℬ  such t hat  ℬ  for  Then 
form above lemma  exists which is a contradiction. 
Hence  is greatest lower bound 

Case (3): For I Φ, let Fs-intersection exist 
and,   

(a')  
(b')  
(c')  is defined by

  
 is defined by  

  
 is defined by,  

Existence o f Fs-intersection of given f amily i mply the 
following 

(1)   
(2)  ,for  
The p roofs o f t he following r esults a re s ufficient to  

prove the proposition. 
(3)  for each  
(4)  for each 

,implies ℰ  
Proof (3): We have the following 

(d')   , for each 
 

(e')  for each  
(f')  for each  

and  for each  and for 
each  

 for each  follow from (d’),(e’) and (f’)  
Proof (4):  implies 

(g') ,    
(h')  

(i') , for each  and  
 

All t hese statement ( g’)(h’) and ( i’) ar e t rue for each  
 

These in term imply 
(5)  and  
(6)  
(7) , for each  and  

 
These in term imply  is th e g reatest lo wer b ound o f 

the given family. 
 is -complete lattics. 

a. Corollary: 
For any Fs-subset ℬ of , the following results are true 
(i)  
(ii)  

Proof: These results follow from case (2) of proposition 
1.15. 

P. Proposition: 
  is -complete lattics 

Proof: Case (I): For I=Φ,  which i s a  Fs-
empty set acting as the least element of ℒ  
Case (II): For I Φ,

  
(1) ,  
(2) = complete subalgebra generated by 

 
(3)  is defined by  

  , where  
  is defined by  
     is define by   

The p roofs o f t he following r esults a re s ufficient to  
prove the proposition. 

(1)  for each  
(2)  for each , 

implies ℬ  
Proof (1): We have the following 

(a)  ,  , for each 
 

(b) , for each  
(c) , for each and 

, for each  
  follow from (a), (b) and (c) 
Proof(2):  implies 

(d) ,        
(e) ≤  
(f) , for each  and  

 
All these statement (d),(e) and (f) are true for each  

These in term imply 
(3)   
(4)  
(5)  ,       for each  

and   
These in term imply ℬ is t he least upper bound o f t he 

given family 



Vaddiparthi Yogeswara et al, International Journal Of Advanced Research In Computer Science, 4 (10), Sept–Oct, 2013.161-174 

© 2010, IJARCS All Rights Reserved                                                                                                                                                                                                  167 

Hence  is -complete lattics 

a. Corollary: 
 is a complete lattice with  

Proof: This result follows from proposition (1.15) and 
proposition (1.16) 

Q. Proposition: 
 Let ℬ= , 

= and 
= .Then ℬ =

 provided  exists. 
Proof: Let ∩  =ℰ= where 

(a)  ,  
(b)  
(c)  is given by  

   is given by   
:  is given by  =

 
 Existence of  implies 

(1)   (2) 
, for each  

Let ℬ ℰ=ℱ= , where 
(d) 

 
(e)  
(f)  is given by  

   
 is given by   

  
  is given by  

 =
 

To prove the existence of right hand side 
Let   ℬ∪  = = where 

(g) G  
(h)  
(i)  is defined by  

  is defined by  
and :  is defined by  
=  

 Let   ℬ∪ =ℋ= where   
     (j)   
    (k)  
    (l)  is defined by  
       is defined by   
     and :  is defined by   
     =  
Let

 
(j) 

 
(k) 

 
(l)  is defined by

 
=  

 is defined by  =
 and 

  :  is defined by  =
 

Need to show that (3) and (4)  for each 
 

(3)  follows 
from (1) 

Case (1): , =
 

Case (2): , =
 

Case (3): ,  =
 

   i.e   
Therefore  exist. 
Need to show ℱ=  i.e. sufficient to show 

(p)   
(q)  
(r) (  and ) or   
(m) follows from (d)and(m)  
(n) follows from (e)and(n) 

we have to show 
(o)  and ) or   

Case (4)  
 =

 
              =

 =
=  

Case (5)  
   =

  =
 

  
Therefore  
Case (6)   
                

=  
         = =  
  =  =  
            =  
Therefore  

R. Proposition: 
 Let ℬ= , 

= and 
= .Then ℬ =

 provided R.H.S exists. 
Proof: Let ℬ∩  =ℰ= where 

(a)  ,  
(b)  
(c)  is define by  

  is defined by   
:  is defined by    

Also we have  
        (1)  
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Let ℬ∩  =ℱ= where 

(d)  ,  
(e)  
(f)  is defined by 

 
  is defined by   

:  is defined by    
Also we have  

(3)  
(4)  

  
Let ℰ∪ℱ= = , where 

(g) 
,

 
(h) =

 
(i)  is given by,

 
 =  
  is defined by  
 =   and 

: G  is defined by  
=

 
Let =ℋ=  ,where 

(j)  
(k)  
(l)  is given by 

  is given by 
 

:  is given by  
=  

Let = = , 
where 
(m) 

 
(n)  
(o)  is given by 

  
  is given by 

 
       is given by  
     =  
Need to show that exists i.e. sufficient to 

show that 
(5)  
(6)  for each  
(5)follows from(1)and(3) 
We have to show (6) 
Now  
Case (1): 

 
Case (2) ⇒ ,

 

  
  

  
⇒

 
Therefore  
Again need to show =  i.e. sufficient to show that 

(p)   
(q)  
(r) (  and ) or   

(p)follows from(g) and (m) 
(q)follows from(h) and (n) 
We ha ve t o s how  and ) or  

 for each  
Case (1):  =

=  
=

 
case ( 2) :   =

 
  
  =  
  
These in term imply   
Example: 1.18.1                                             1 
Let ℬ=                                    

, =                                       
  is given by             0 Fig-IV 

 is given by   
 is given by    

  Let =  
 ,  

  is given by  
 is given by  

 is given by  
 Let =  

 , =  
  is given by  

 is given by  
 is given by  

Let ∩  =ℰ= where 
(a)  , =  
(b) =  
(c)  is given by

=  
  is given by 

  
:  is given by, =  

Hence ∩  does not exist. 
Let   ℬ∪  = = where 

(d) G =  
(e) =  
(f)  is defined by 

=  
  is defined by  
=0 
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 :  is defined by  =1 
Let   ℬ∪ =ℋ= where 

(g)   
(h) =  
(i)  is defined by 

=  
  is given by  
=0 
 :  is given by =1 

Let
 

(j)  
(k)  
(l)  is defined by 

=1 
  is defined by =0 

:  is defined by  
We observed the following 
(1) ∩  does not exist i.e. ∩ =  
(2)L.H.S ℬ  
(3)R.H.S ≠ℬ 

Example1.18.2: Let ℬ, and  Fs-subsets of  as in 
above example 1.18.3 
Let ℬ∩  =ℰ= where 

(1)  , =  
(2)  
(3)  is define by, 

=  
  is defined by,  =0 
    :  is defined by,  =  
∴ℬ∩  does not exist 

Let ℬ∩  =ℱ= where 
(4)  , =  
(5) =  
(6)  is defined by 

 
  is defined by 

   
:  is defined by  

=   
∴ℬ∩ does not exist 

Let =ℋ=  ,where 
(7)  
(8) =  
(9)  is given by 

=  
  is given by =0 

:  is given by =1 
Let = = , 
where 

(10)  
(11)  
(12)  is given by 

 
  is given by  
   is given by  
Here R.H.S does not exist. 
R.H.S= and L.H.S=  

III. FS-COMPLEMENTS 

A. Definition of Fs-complement of a Fs-subset: 
Consider a particular Fs-set 

, where 
(i)  
(ii)   
(iii) ,  , 

 
  

Given ℬ= . W e d efine Fs-
complement of ℬ,denoted by  for B=A and   
       = , where 

(a')  
(b')  
(c') , is defined by  

, is defined by 
 

 ,is defined by
 

B. Proposition:  
Let where  

(a')  
(b')  
(c') ,is given by , 

 , is given by  
 , is given by 

  
i.e.  , where  

Hence  where is an Fs-
empty set 

C. Definition: Define    

D. Proposition: For ℬ= , 
, which are  non Fs-empty sets 

and  
(1) ℬ =  
(2) ℬ =  
(3)  
(4) ℬ  if and only if  

Proof (1 ): G iven ℬ= , wh ere 
 

Let , where 
(1a)  
(1b)  
(1c)  is given by  

 is given by , 
  is given by 

 
Let ℬ where 

(1d)  
(1e)  
(1f)  

  
    

           =  
           =  
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           =  
           = =  

 
  

Existence of ℬ  follow from (1d),(1e) and (1f) 
Hence ℰ= is an Fs-empty set 

 ℰ=ℬ =  
Proof (2): Let ℬ

where 
(2a)  
(2b)  
(2c)  

  
            =  
            = =0 
      
            =  
            =   
            =   
            =   

Hence  
 ℱ= ℬ  

Proof (3): Suppose , 
where 

(3a) 
 

        
(3b)  
(3c) , is given by  

, is given by   
 ,is given by 

 
We need to show that  ℬ=  
  follows from (3a) 
  follows from(3b)  
   follow from(3c)  
Hence ℬ=  
Proof (4): Let , where 
(4a)  
(4b)  
(4c) , is given by  

, is given by  
 is given by 

 
 : Part of the proposition. 

Suppose ℬ , we have the following 
(4d)  
(4e)  
(4f)   

 
We need to show ℰ , that is, 
(4g)  
(4h)  
(4i)  

Therefore 
 follow 

from(1a)and(4a) 
 follow from(1b)and(4b) 

 and 
  

 These in term imply  
 : Part of the proposition. 

 Let  
From the above result  
                     

E. Fs-De-Morgan’s laws of a pair of Fs-subset: 
For any pair of Fs-sets ℬ=  and 

, w ith  and 
, we will have 

(i)  if 
 

(ii) , whenever  exist. 
Proof (i): First we prove existence of   
Let , where 

(a)  
(b)  
(c)  given by  

  is given by , 
 is given by  

          
Let , where 

(d)  
(e)  
(f)  is defined by  

 is defined by , 
 ,is defined by  

 
Let , where 

(g) 
 

(h)  
(i) 

 
  

  
  

This in term imply existence of  
Case (I): Now we prove the result (i) 
Let =ℬ = , where 

(j)  ,  
(k)  
(l)  is given by  

  is given by    
 :  is given by    

  
 

=  
 =

=
 

    
  =
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 =  
 

Suppose , where 
       (m)

  
        (n)  
        (o)  ,  
    =

 

 =  
  =  

 
Sufficient to show that  

  follow from  (f) and(m)  
 follow from(g) and (n)  

(
) or  follow from (h) and (o) 

Hence we proved the following 
         (p)   
         (q)   
         (r) (

) or   
 follow from (p),(q) and(r) 

Case (II): If ℬ is  then ℬ =  
 = ,  

R.H.S   
  

Proof (ii): Let =ℬ = , where 
(a')   
(b')  
(c')  is given by  

  is given by   
and 
 :  is given by  
  , 

 
 =  
=  
=  
 =  

Suppose = = = , 
where 

(d') 
 

(e')  
(f')  

    
      =  =  

       =  =  
Let , where 

(g')  
(h')  
(i') is given by  

  is given by   
 is given by 

 

Let , where 
(j')  
(k')  
(l')  is define by  

 is define by  
 ,is define by 

 
Let , where 

(m') 
 

  
(n')  
(o')  

   
       
            =  
            =  
            =  
            =  

Sufficient to show =  
 follow from (d’) 

and (m’) 
 follow from (e’) and (n’) 

) or  follow from (f’) and (o’) 
Hence we proved the following 

(p')  
(q')  
(r') 

 
Hence  follow from (p’),(q’)and(r’) 

a. Example:  
There exists a pair of Fs-subset ℬ and  of  such that 

 
and                                                                                                            
Let = , where  

  
  is given by ,                                                     

 is given by  
 is given by                                                                               

ℬ=                                 1        
,where                                       

  is given by                      
 is given by                     0 Fig-V 

 is given by 
  

  
=  

  
  is give by  

 is given by  
 is given by 

  
   
Here , 

  
Now  ........................... (1) 
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     ......................... (2) 
  

 Let , where 
(1)  
(2)  
(3)  is define by  

 is define by  
               is define by 

 
  

Let , where 
(4)  
(5)  
(6)  is given by  

 is given by  
 and is given by 

 
  

Let =ℬ = , where 
(7)  ,  
(8)  
(9)  is given by 

=  
  is given by  = 

 
:  is given by  

=1     
Suppose , where 

(10)  
  

       (11)  
        (12)  
                  
                  =1  

  
Let , where 

(13) 
 

      =  
(14)  
(15) 

 
      

 
      

  
  

This in term imply existence of  and 
  

We observed that  

IV. FS-DE MORGAN LAWS OF ANY 
ARBITRARY FAMILY OF FS-SETS PROPOSITION 

Given a family of Fs-subsets  of 
, where , 
  

(I) , fo r I≠Φ, w here
 and 

(1)  provided 

 

(II) , whenever   exist. 
Proof (I): For I=Φ,  
        L.H.S:  and R.H.S:  
        Hence Fs- De Morgan law  holds for I=Φ.   
For I≠Φ, first we prove that existence of  
Let , where  

(1)  
(2)  
(3)  

  

  
Let , 
where 

(4) =
 

(5)  
(6)  is given by 

                        
 is gi ven by 

 
is given by 

=  
  follows from (4)and 
  follows from (6) 

This shows the existence of  
New 

 .................. (i) 
Sufficient to show that  
Let  

(6)   
(7)  
(8)  is given by  

  is d efine b y  
=   
   is define by,  
 =  
  =  

Let = , where 
(9) 

  
(10)  
(11)  

       
       
            =  
            =  
            =  

             =  
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= [

]=

 

 = =  
Needs to show ℰ 
        (13)  
        (14)  
       (15)

 or  
(13) follow from (4) and (10) 
 (14) follow from (5) and (11)  
 (15) follow from (6) and (12)  
Hence .......................... (ii) 
Hence  
Proof (II): For I=Φ,   
L.H.S:  
R.H.S:  
Hence De-Morgan’s law holds for I=Φ 
For I≠Φ, 
Let , where  

(1)  
(2)  
(3)  

  
 

 
Let , 
where 

(4) =
 

(5)  
(6)  is given by , 

 is given by
 

is given by  
 = =

 
 =  =   =  

Now 

.................... (iii) 
Sufficient to show  

 , where 
(7)  
(8)  
(9)  is given by,  

  
 is given by  

 is given by  
 =  
 =  
  =  
  =  

Let , where 

(10) 
  

(11)  
(12)  

        
      
    = = = =  

Needs to show ℱ 
(13)  
(14)  
(15) 

 or  
Hence 
(13) follow from (4) and (10) 
 (14) follow from (5) and (11)  
 (15) follow from (6) and (12) 
Hence ..................(iv) 

 follow from (iii) and (iv) 
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