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CHAPTER 11
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

4y - E—[0,1] . Then, Fuzzy Parameterized Soft Set ( fps-set ) F, over U is a

set defined by a function f, representing a mapping
fx :E— P@U) such that f, (x)=¢ if u,(x)=0

Here, f, is called approximate function of the fps-set F,, and the value
fx(x) is a set called x- element of the fps-set for all x< E. Thus, an fps-set F,

over U can be represented by the set of ordered pairs
Fy ={ (ux )/ x, fx(x)):x€E, fy(x) € PU), py (x) €[0,1] }
The set of all fps-sets over U will be denoted by FPS(U).
Example: 2.2

Let U= {u,,u,,u,,u,,us } be a universal set and E = {x,,x,,x,,x,} be a set

of parameters.

If X ={02/x,,05/x;,1/x,}, fx (x,)=A{upu, }, fx(x;)=¢ and fy(x,)=U,

then the fps-set F, is written by
Fo={(02/2,{u0,}).(1/5,U)}

Notation: 2.3

We use I'y,T,,T,,.....etc. for fuzzy parameterized fuzzy soft sets (fpfs- sets)

1 B TR 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 p, : E—[0, 1] and y, (x) be a fuzzy set over
U for all xe E. Then, an Fuzzy Parameterized Fuzzy Soft Set ( fpfs - set ) T,

over U is a set defined by a function y, (x) representing a mapping
7y :E—> FU) such that y, (x)=¢ if u,(x)=0

Here, y, is called fuzzy approximate function of the fpfs - set T, , and the
value 7, (x) is a fuzzy set called x- element of the fpfs - set for all x e E. Thus, an

Jpfs - set T, over U can be represented by set of ordered pairs

Iy ={(ux(x) /x, yx(x)):x€E, yy(x) e FU), puy(x) €[0,1] }
The set of all fpfs - sets over U will be denoted by FPFS(U).
Example: 2.5

Assume that U = {u,,u,,u,,u,,us} is a universal set and E = {x,,x,,x;,x,}

is a set of parameters.

If X={02/x,,0.5/x;,1/x,} and y,(x,)={0.5/u,,03/us}, yy(x;)=¢

and y, (x,)=U, then the fpfs - set Ty is written by
T, ={(02/x,,{0.5/u,,03/us}), (1/x,,U)}

Definition: 2.6

Let T, e FPFSU). If y,(x)=¢ for all xeE, then T, is called

X —empty fpfs - set, denoted by T, .

If X =¢ ,then the X — empty fpfs - set (T, ) is called empty fpfs - set,

denoted by I, .
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Definition: 2.7
Let I'y e FPFS(U). If uy(x)=1 and y,(x)=Ufor all xe X, then I, is

called X — universal fpfs - set, denoted by T, .

If X =E, then the X — universal fpfs -set(T,, ) is called universal fpfs -
set, denoted by T'..
Example: 2.8

Assume that U = {u,,u,,u,,u,,us } is a universal set and E = {x,,x,,x;,x, }

is a set of parameters.

If X={02/x,,0.5/x,,1/x,} and y,(x,)={0.5/u,;,0.3/us}, yy(x;)=¢

and y, (x,) =U , then the fpfs - set T’y 1s written by
Iy ={(02/x,,{0.5/u,,03/us}),(1/x,,U)}

IfY = {1/x,,0.7/x,} and y,(x)=¢,7,(x,)=¢ then the fpfs - set T, is a
Y - empty fpfs - set, (ie) T, =T, .

IfZ={1/x,1/x,}, yx(x,)=Uand y,(x,)=U, then the fpfs - set T, is a
Z - universal fpfs - set, (ie)T, =T,

If X = ¢, then the fpfs - set T’y 1s an empty fpfs - set, (ie)Ty =T,.

If X=F and y,(x,)=U, forall x, e E(i=1,2,3,4), then the fpfs - set T

is a universal fpfs - set, (ie.)Ty =T

Definition: 2.9

Let T,,[, e FPFS(U). Then, I'y is an fpfs - subset of I',, denoted by

[, ST, if g, (x) <y (x) and yy (x) cyy(x) forall xeE.

42



Theorem: 2.10
Let I',,I, € FPFS(U). Then,
1) Iy CT;

2) T

o, STk

3) To Ty
4) T, ET,
3) T, El,and I EL, =T, T,
They can be proved easily by using the fuzzy approximate and membership
functions of the fpfs - set.
Definition: 2.11
Let I'y,I, e FPFS(U). Then, I'y and T, are fpfs-equal, written as I, =T,
if and only if z, (x) =y, (x) and y, (x) =y, (x) forall xeE.
Proposition: 2.12
Let I',,I,,I, € FPFS(U). Then,
1) Iy, =Iand T, =T,) &I, =T,
2) (Tyclyand I, CcIy) oIy =1,
The proofs are trivial.
Definition: 2.13
Let T, € FPFS(U). Then, the Complement of I',, denoted by I“f , 18
defined by s, (x)=1-uy(x) and y . =yy(x) for all xe E, where y5(x) is the

complement of the set y, (x), that is, y5(x)=U/y,(x) forevery xeE.
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Theorem: 2.14

Let I'y € FPFS(U). Then,
1) (I7)° =I;
%) Is=F;

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

the proofs can be straight forward.
Definition: 2.15

Let T',,I, € FPFS(U). Then, Union of I', and T, denoted by I', OT,, is
defined by sy o (x) = max{ sz, (x), 14, (1)} and yy 0, (x) = 7, (YU, (x) forall xe E
Theorem: 2.16

Let ['y,I,,I, e FPFS(U). Then,
) c.En.=L,
2) T, OT, =T,
3) T, OI, =T,
4) T, 0T
5) O, =0,0T%
6) (I, OT,)0T, =T, O, OT)
The proofs can be easily obtained from Definition 2.15
Definition: 2.17

Let I,,[, € FPFS(U). Then, Intersection of I', and T, denoted by
Ty ATy, is defined by 4, ~, (x) = min{ s, (x), 4ty (1)} and 42y (1) = 7 () O 7y (2)

forall xeE.
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Theorem: 2.18
Let T,,T,,I, € FPFS(U). Then,
1) T, AT, =T,
2) T, AL =I5
3) I, AL, =T,
4) T
5) T, AT, =T, ATy
6) ([, AT,)AT, =T, A(T, AL,)
The proofs can be easily obtained from Definition 2.17
Remark: 2.19
Let Ty e FPFS(U). If Ty #I; or T, #T,, then T, ore #I; and
T, ATS #T,,.
Theorem: 2.20
Let T',,[, € FPFS(U). Then De-Morgan’s laws are valid
1) @ On) =I; ACF
2} (T, AL, ) =L OLF
Proof: For all xe E,
D) Hiyope @) =1-tyoy ()
= 1—max { 1y (x), 4y (%) }
= min {1- 2, (x),1- 41, (%)}
= min {f,c (X), e (X)}

= Hycxye (x)
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and 7, (=75 ()

= (7x (D) Uy (x))°
= (7x (X)) N (7y(0)°
=7y (@) Nyy (%)
=¥,z (x)ﬂ}/yf(x)
= g 6 (x)
Likewise, the proof of (2) can be made similarly.
Theorem: 2.21
Let I, ,I,,I, € FPFS(U). Then,
1) T, O, AT,)=(T, OL,)AT, OT},)
2) Ty AT, OT,) =Ty AT, Oy AI,)
Proof: For all xe E,
(1) luXO(YF\Z)(x)
=max { fy (x), tyxz(x)}
=max { i (x), min { g, (x), 1, (x)} }
= min { max { 4y (x), gy (%)} , max { py (x), 1, (x)} }
=min { fy oy (%), Uyxoz(X) }

=l xorymxoz) (X)
and  yyoymz) ()

=Y (X)U¥ypaz (%)

=7x (D) (7y (¥) N7z (%))

=(rx D)V ()N (rx () V7z(¥))
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= Vxor ()N Yxoz (%)
= Yxonaxoz (¥)
Likewise, the proof of (2) can be made similarly.
Definition: 2.22
Let T, € FPFS(U). Then fpfs-aggregation operator, denoted by FFPFS ,,,

is defined by

FPFS,,, : F(E)x FPFS(U) = F(U),

FPES, (X.T3)=Tx

agg
where T, ={ Hp: @) /u s ueU} which is a fuzzy set over U. The value T is
called aggregate fuzzy set of the I, . Here, the membership degree 4. () of uis
defined as follows

1

iy (0= 7 2 Hx (%) fy,0 @)

where |E| is the cardinality of E.
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