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CHAPTER IV 

FUZZY PARAMETERIZED INTERVAL-VALUED 

FUZZY SOFT SETS 

Definition: 4.1 

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

over E with membership function: p,  : E -> [0, 1] and let 77x  be an interval-valued 

fuzzy set over U for all x E E. Then a Fuzzy Parameterized Interval-Valued 

Fuzzy Soft Set (fpivfs - set ) '-I'. over U is a set defined by a function i, 

representing a mapping 

E—>Int(U) suchthat ii(x)=cbif p(x)=0 

Here, [ij, i] is called an Interval-Valued Fuzzy Approximate 

Function of the fpivfs - set 4' , and the value ii  (x) is a set called an 

x - element of the fpivfs - set for all x E E. Thus a fpivfs - set Tx  over U can be 

represented by the set of ordered pairs 

Tx = {( x / jt (x), qx  (x) ) : x E E, lix  (x) E Int(U), ji  (x) E [0, 11 } 

The set of all fpivfs - sets over U will be denoted by FPIVFSS(U). 

Example: 4.2 

Let U = {u1 , u 2 , u35  u4 } be a set of universe, E = {x1 , x2 , x3 , x4  } be a set of 

parameters and let ji: E -+ [0, 1]. Suppose X = {x1  /0.3, x2  /0.1, x3  /0.4, x4  ii} and 

(x) is defined as follows: 

uix(1)={ u1 /[O.3, 0.6], u2 /[0.7, 0.8] 1  u3 /[0.5, 0.8], u4 /[0.2, 0.5] }, 

(x2) 
= { u1  /[0.0, 0.7] , u2  /[0.2, 0.3] , u3  /[0.3, 0.5] , u4  /[0.l, 0.3] }, 
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7x (x3) = { u1  /[0.1, 0.4] , u, /[0.4, 0.6] , u3  /[0.3, 0.8] , u4  /[0.4, 0.5] }, 

ii(x4) = { u1 /[0.5, 0.7], u3  /[0.1, 0.4] 1  u3  /10.01  0.41, u4  /[0.8, 0.9] } 

Then the fpivfs - set Tx  is given by 

= { (x1  /0.3, { u1  /[0.3, 0.6] , u 2  /[0.7, 0.8] , u3  /[0.5, 0.8] , u /[0.2, 0.5] }), 
(x, /0.1 , { u1  /{0.0, 0.71 , u 2  /[0.2, 0.3] , u3  /[0.3, 0.5] , u4  /[0.1, 0.3] }), 
(x3  /0.4, { u1  /[0.1, 0.4] , u 2  /[0.4, 0.6] , u3  /[0.3, 0.81 , u4  /[0.4, 0.5] }), 
(x4  /1.0, { u1  /[0.5, 0.7] , u 2  /[0.1, 0.4] , u3  /10.01  0.4] , u4  /10.81  0.91 }) } 

Definition: 43 

Let '+ and '-I' FPIVFSS(U). Then T,  is said to be a Fuzzy 

Parameterized Interval-Valued Fuzzy Soft Subset (fpivfs - subset) of Yx  and 

we write qJ  g  q' if 

-i  (x) :!~ ji(x) , Vx E E 

llx(x)c  qy (x), VxEE. 

Definition: 4.4 

P and P. E FPIVFSS (U) are said to be equal and we write Tx  =  Ty   if 

kIJ  is afpivfs - subset of Ty  and 1' is afpivfs - subset of T,. In other words, 

Tx = '-P, if the following conditions are satisfied: 

,1(x)=/ty(x),VxEE 

77(x)=17y(x) , VxEE. 

Definition: 4.5 

Let 'T' E FPJVFSS(U). If ij, (x) = 0, V x E E, then Tx  is called an 

x - empty fpivfs - set, denoted by 'I'OX  . If X = , then the x - empty fpivfs - set 

TOX is called an empty fpivfs - set, denoted by 'P. 
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Definition: 4.6 

Let Ui  e FPIVFSS (U). If 'lx (x) = U , Vx E E, then U' is called an 

x - universal fpivfs - set, denoted by Tk  If X = E, then the x - universal 

fpivfs - set T.  is called a universal fpivfs - set, denoted by '+'. 

Theorem: 4.7 

Let TX  5 
 qi, and TZ  (=- FPIVFSS (U). Then the following results hold: 

YcU' 

UP
OX 11 

 

 

T,c: P. and U'. => k}J 

( 1+1k  ='}' and Ty  =  Tz  )I =14:fz  

'{', and P, 'T!, ) 

Proof: 

The proof is straightforward. 

Definition: 4.8 

Let k e FPIVFSS (U). Then the Complement of tP, denoted by 'T', is 

defined by C(Jtx  (x)) and c(i (x)) , Vx E E, where c is a fuzzy complement and 

is an interval-valued fuzzy complement. 

Example: 4.9 

Consider Example 4.2 by using the basic fuzzy complement for ji (x) and 

interval-valued fuzzy complement for i (x) we have 
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Tc = { (x /0.7, { u1  /[0.4, 0.7], u 2  /{0.2, 0.3] , u3  /[0.2, 0.5] , u4  /[0.5, 0.8] }), 
(x, /0.9, { u1  /[0.3, 1.0] , u 2  /[0.7, 0.81 , u3  /[0.5, 0.7] , u4  /[0.7, 0.9] }), 
(x3  /0.6, { u1  /[0.6, 0.9] , u., /[0.4, 0.61 , u3  /[0.2, 0.7] , u4  /[0.5, 0.6] }), 
(x4  /0.0, { u1  /[0.3, 0.51 , u2  /[0.6, 0.91 , u3  /[0.6, 1.0] , U4 /10.11 0.2]  }) } 

Theorem: 4.10 

Let TX  E FPIVFSS (U). Then the following results hold: 

(P)C = tJx  

 

Proof: 

The proof is straightforward. 

Definition: 4.11 

Let 'T' and P}  E FPIVFSS(U). The Union of I' ç  and %, denoted by 

TX UTY,  defined by and 77X(Y(x)= 17X(x)C'17Y(x) 

where s is an s - norm and 3 is an interval-valued fuzzy union. 

Example: 4.12 

Consider TX  as in Example 4.2 and let P. be another FPIVFSS (U) 

defined as follows: 

= { (x1  /0.4, { u1  /[0.3, 0.6] , u 2  /[0.5, 0.7] , u3  /[0.4, 0.51 , u4  /10.11  0.3] }), 
(x, /0.7, { u1  /[0.3, 0.5] , u 2  /[0.0, 0.2] , u3  /[0.5, 0.6] , u4  /[0.4, 0.6] }), 
(x3  /0.5, { u1  /[0.4, 0.6] , u2  /[0.2, 0.4] , u3  /10.11  0.3] , u4  /[0.5, 0.6] }), 
(x4  /0.2, { u1  /[0.5, 0.6] , u2  /[0.3, 0.5] , u3  /[0.3, 0.4] , u4  /[0.2, 0.3] }) 

By using the basic fuzzy union (maximum) and the interval-valued fuzzy 

union we have 
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= { (x1  /0.3, { u1  /[0.3, 0.6] , u 2  /[0.7, 0.8] , u3  /[0.5, 0.8] , u4  /[0.2, 0.5] }), 
(x, /0.7 , { u1  /[0.3, 0.7] , u2  /[0.2, 0.31 , u3  /[0.5, 0.6] , u4  /[0.4, 0.6] }), 
(x3  /0.5, { u1  /[0.4, 0.61 , u 2  /[0.4, 0.6] , u3  /{0.3, 0.81 , u4  /[0.5, 0.61 }), 
(x4  /1.0, { u1  /[0.5, 0.7] , u2  /[0.3, 0.5] , u3  /[0.5, 0.61, U 4  /[0.8, 0.9] }) } 

Theorem: 4.13 

Let 'P,,, P. and P be any three FPIVFSS (U). Then the following results 

hold: 

 

 T
OX XX 

 To  uTx =  Tx  

 Tx  U 'PE =  

 T x uTx = Ty uT x  

Proof: 

The proof is straightforward. 

Definition: 4.14 

Let '1 and Ty  E FPIVFSS(U). The Intersection of "YX  and Ty ,  denoted 

by 'I' defined by jt(x)=t ((x), py (x)) and 17xy(X) =  17x(x)? 17y(x) 

where t is an t - norm and is an interval-valued fuzzy intersection. 

Example: 4.15 

Consider Example 4.12 again. By using the basic fuzzy intersection 

(minimum) and the interval-valued fuzzy intersection we have 

'jx n1' = { (x1/0.3, { u /[0.3, 0.6], u 2  /[0.5, 0.7], u3  /[0.4, 0.5] 1  u4  /10.11  0.3] }), 
(x, /0.1, { u1  /[0.0, 0.6] , u 2  /[0.0, 0.2] , u 3  /[0.3, 0.5] , u4  /10.11  0.3] }), 
(x3  /0.4, { u1  /[0.1, 0.41 , u 2  /[0.2, 0.4] , u3  /10.11  0.31 , u4  /[0.4, 0.5] }), 
(x4  /0.2, { u1  /[0.5, 0.61 , u2 /10.11 0.4] , u3  /10.01  0.4] , u4  /[0.2, 0.3] }) } 
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Theorem: 4.16 

Let 'I'X5  1-Pr  and YZ  be any three FPIVFSS (U). Then the following results 

hold: 

 

 

Po nP='Y 

Tx  nP=PE  

 

Proof: 

The proof is straightforward. 

Theorem: 4.17 

Let kI1,  P be any two FPIVFSS(U). Then De-Morgan's law is valid: 

( xy ) yc  

qi )C = qiC qiC 

Proof: 

1) Forall XEE, 

= c(/I(x U y)(x)) 

=c (s (Px(') , 

=t (c(jt,(x)) , c (PY  

t (/xc(X) , p,jx)) 

= cyc(X) 

and 
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(XY) C  ( ii(xY)(X)) 

= (q(x)qy (x)) 

= (7x (x)) F (i (x)) 

=1—(i7(x)) F 1—(i(x)) 

S,(x) 

= 
(x) 

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

Theorem: 4.18 

Let p, '-J' and Tz  be any three FPIVFSS (U). Then the following results 

hold: 

 

 

Proof: 

1) ForalixEE, 

PXL)(Yflz)(x) = s ( 1u(x), t (fly (X), ,i(x))) 

= t (s (i' (x) , (x)) , s (/i  (x), (x))) 

= 

and 

X(YZ)(x)_ 

=(,i(x)i7(x)) F(ii(x)ii(x)) 

= 



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

Definition: 4.19 

Let 'P E FPIVFSS (U). Then a fpivfs —aggregation operator, denoted by 

FPIVFS 
agg I 

is defined by 

FPIVFSQgg  : F(E)xFPJVFSS(U) --* Int(U) 

FPJVFS agg(X, = P where P = u Ip. (u) : u E 

which is an interval-valued fuzzy set over U. The value P  is called an aggregate 

interval-valued ftizzy set of t11(.  Here, the membership degree (u) is defined 

as follows: 

Pu)=[c=iPx (x)P ) (U)C= — /Ix(x)I1+ (u)I 
 

E XEE 
11X(X JEJ xEE 

q(x) 

 

where J EJ is the cardinality of E. 


