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CHAPTER II 

FUZZY PARAMETERIZED FUZZY SOFT SETS 

Definition: 2.1 

Let U be an initial universe, P(U) be the power set of U, E be the set of all 

parameters and X be a fuzzy set over E with the membership function 

E - [0, 1] . Then, Fuzzy Parameterized Soft Set (js-set) F  over U is a 

set defined by a function f representing a mapping 

E -* P(U) such that f (x) = if p,  (x) =0 

Here, f x  is called approximate function of the frs-set F,  and the value 

f (x) is a set called x - element of the fi?s-set for all x e E. Thus, an jvs-set F 

over U can be represented by the set of ordered pairs 

Fx ={ (p(x)/x,f(x)):xEE,f(x)EP(U),p(x)E[O,l] } 

The set of all Js-sets over U will be denoted by FPS(U). 

Example: 2.2 

Let U = {u,u,,u3 ,u4 ,u5  } be a universal set and E = {x1 ,x,,x3 ,x4  } be a set 

of parameters. 

IfX ={0.2/x7, 0.5/x31  1/x4},f(x1)={u2,u4}, f(x3 )=Ø and f(x 4 )=U, 

then the .fiis-set Fx  is written by 

F={(0.2/x,, {u21u4 } ),(1/x4 ,U)} 

Notation: 2.3 

We use JT X ,JTY,FZ  ......etc. for fuzzy parameterized fuzzy soft sets (fpfs- sets) 

and 7,7,7z.............. etc. for their fuzzy approximate functions, respectively. 
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Definition: 2.4 

Let U be an initial universe, E be the set of parameters and X be a fuzzy set 

over E with the membership function ji E -> [0, 1] and y. (x) be a fuzzy set over 

U for all x E E. Then, an Fuzzy Parameterized Fuzzy Soft Set (fpfs - set) F 

over U is a set defined by a function y. (x) representing a mapping 

E - F(U) such that Y.v  (x) = 0 if p  (x) =0 

Here, )lx  is called fuzzy approximate function of the fpfs - set F, and the 

value Ix(X)  is a fuzzy set called x- element of the fpfs - set for all XE E. Thus, an 

fpfs - set F, over U can be represented by set of ordered pairs 

F, ={(jt(x)/x, y(x)):xEE, 7(x)EF(U),p(x)E[0,1]1 

The set of all  fpfs - sets over U will be denoted by FPFS(U). 

Example: 2.5 

Assume that U = {u1 ,u,,u3,u4 ,u5  } is a universal set and E = {x 1 ,x,,x 3 ,x 4  } 

is a set of parameters. 

If X = { 0.2 / x-,, 0.51X31  1/ x4  } and (x2 ) = { 0.5 / u1 , 0.3 / u5  }, 7x (x 3 ) = 

and y  (x) = U, then the fpfs - set r x  is written by 

Yx  ={ (0.2/x2  , {0.5/u1 ,O.3/u5  }), (1/x 1U) } 

Definition: 2.6 

Let r' E FPFS (U). If y, (x) = q for all x E, then [' is called 

X - empty fpfs - set, denoted by ['. 

If X = 0 , then the X - empty fpfs - set (Fm ) is called empty fpfs - set, 

denoted by r'. 
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Definition: 2.7 

Let FX  e FPFS(U). If p,  (x) = 1 and (x) = U for all x E X, then Fx  is 

called x - universal fpfs - set, denoted by F. 

If X = E, then the X - universal fpfs -set( F) is called universal fpfs - 

set, denoted by T. 

Example: 2.8 

Assume that U = {u1 ,u2 ,u3 ,u4 ,u5 } is a universal set and E = {x1 ,x1,x3,x4 } 

is a set of parameters. 

If X = {O.2/x2 , 0.5/x31  1/x4  } and Yx(X 2 ) = {O.5/u1 , O.3/u5 }, yx (x3 ) 

and y. (x4 ) = U, then the fpfs - set [' is written by 

= { (0.2/x, , 10.5/u1 ,0.3/u5  }), (1/x ,U) } 

If Y = {1/x1  ,O.7/x4  } and lx(Xi) = ør (x4 ) = q$ then the fpfs - set IT, is a 

Y - emptyfrfs - set, (i.e.) ]T = IT. 

If Z = {1/x1 ,1/x,}, y(x1 )=Uand y(x2 )=U, then the fpfs - set F is a 

Z - universal fpfs - set, (i.e.) F =  F. 

If X = çô, then theftifs - set [' is an empty ftfs - set, (i.e.)[' = IT. 

If X = E and yx  (x,) = U, for all x, E E ( i = 1,2,3,4 ), then the fpfs - set 17 

is a universal fpfs - set, (i.e.) rx = ITE  

Definition: 2.9 

Let Fx ,  Fy  EFPFS(U). Then, Fx  is an fpfs - subset of F, denoted by 

rX  a F,ifp(x):!~jt(x) and 7x(X)1y(X)  for all xEE. 
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Theorem: 2.10 

Let F,  F,  EFPFS(U). Then, 

 

F EF, 

 

 

[' E F and ' 

They can be proved easily by using the fuzzy approximate and membership 

functions of theJfs - set. 

Definition: 2.11 

Let JT , F E FPFS (U). Then, 17x  and F. are fpfs-equal, written as 17x  = 

ifand only if Px (x)= iUy(x) and r(4=y(x)  for all XE E. 

Proposition: 2.12 

Let ['X,ITY,FZ  EFPFS(U).Then, 

(Fx  = F, and F, = F) <-->rx  =Fz  

(Fx  E F, and F E lT) =  Fy 

The proofs are trivial. 

Definition: 2.13 

Let f' E FPFS(U). Then, the Complement of F, denoted by F, is 

defined by (x) = 1—px  (x) and yx e  = 7 (x) for all x E E, where (x) is the 

complement of the set y  (x), that is, 7 T (x) = U /7 (x) for every x E E. 
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Theorem: 2.14 

Let F (=- FPFS(U). Then, 

(F)'=[' 

F'=[. 

By using the fuzzy approximate and membership functions of the fpfs - sets, 

the proofs can be straight forward. 

Definition: 2.15 

Let I ,  17,  FPFS (U). Then, Union of [' and F, denoted by I F, is 

defined byp(x) = max{ px  (x),1u(x)} and 7x y(x) = y (x) u r(x) for all XE E 

Theorem: 2.16 

Let Fx ,T'J' EFPFS(U).Then, 

 FF=F 

 

 FEi1T=I 

 FIT=[' 

 =11 

 

The proofs can be easily obtained from Definition 2.15 

Definition: 2.17 

Let IT 
, 

E FPFS (U). Then, Intersection of F, and F, denoted by 

F FF} , is defined by and 

for all XEE. 



Theorem: 2.18 

Let [',,[',[' EFPFS(U).Then, 

FFJ=F 

'x =1'x  

FF['=[ 

Fx FFE =Fx  

 

(' FJ')Fr = Fx  F(r', FJ') 

The proofs can be easily obtained from Definition 2.17 

Remark: 2.19 

Let F, E FPFS (U). If JT # or rx  # [', then rx  C' # [' and 

rx F)F  #r. 

Theorem: 2.20 

Let ]T ,[' FPFS(U). Then De-Morgan's laws are valid 

(F  C' 1T 
)C = r'5 

 

Proof: For all x E E, 

1) XOY)1PXUY' 

= 1—max {px (x),py (x)} 

= min{l—p(x),1—p(x)} 

= 
'" {/1Xc (x),p (x)} 

= 
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and 'XUY)C( = 7 y (X) 

= (Yx (Ty (x))c  

= (Tx (x))c  n ()/(x))C 

= (x)ny(x) 

= 
7 

 X e (x) n v (x) 

= 

Likewise, the proof of (2) can be made similarly. 

Theorem: 2.21 

Let FX,JI,FZ EFPFS(U). Then, 

 

 

Proof: For all x E E, 

(i) IuX o(yz)(x) 

=max{px (x), ,J(x)} 

= ITM { , (x), min {/Jy(X),Pz(X)} } 

=min{ max{px (x),py(x)} , niax{p(x),/i(x)} } 

=min { 

and 7X3(YZ)C) 

= 

= r(x)u(r(x)nr(x)) 

= 
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= 

= Y(XY)(XZ)(X) 

Likewise, the proof of (2) can be made similarly. 

Definition: 2.22 

Let rx  e FPFS(U). Then fpfs-aggregation operator, denoted by FPFS(1g  

is defined by 

FPFSagg  F(E)x FPFS(U) -> F(U), 

FPFSagg(X,Fx) = 

where [' = {jt1. (u) /u : u E U } which is a fuzzy set over U. The value 1T is 

called aggregate fuzzy set of the 17 . Here, the membership degree 1u1. (u) of u is 

defined as follows 

1 . (u) = lx (x) /J7()(U) 

where J EJ is the cardinality of E. 
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