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Abstract— This paper aims to introduce the theory of 

imprecise soft sets which is a hybrid model of soft sets 

and imprecise sets. It has been established that two 

independent laws of randomness are necessary and 

sufficient to define a law of fuzziness. Further, in case 

of fuzzy sets, the set theoretic axioms of exclusion and 

contradiction are not satisfied. Accordingly, the theory 

of imprecise sets has been developed where these 

mistakes arising in the literature of fuzzy sets are absent. 

Our work is an endeavor to combine imprecise sets with 

soft sets resulting in imprecise soft sets. We have put 

forward a matrix representation of imprecise soft sets. 

Finally we have studied the notion of similarity of two 

imprecise soft sets and put forward an application of 

similarity in a decision problem. 

 

Index Terms— Imprecise Sets, Partial Presence, Soft 

Sets, Imprecise Soft Sets, Presence Level Matrix, 

Similarity of Imprecise Soft Sets 

 

I. Introduction 

The discovery of fuzzy sets by Zadeh in 1965 was a 

paradigm change in the history of mathematics. In the 

theory of fuzzy sets, it has been observed that the 

operation of complementation of a normal fuzzy set 

does not explain the principles of exclusion and 

contradiction followed by the classical sets. This is due 

to the fact that in the Zadehian definition of 

complementation, membership value and membership 

function had been taken to be of the same meaning [1]. 

In order to link fuzziness with probability, Zadeh then 

forwarded Probability-Possibility Consistency Principle. 

But no consistency between probability and fuzziness 

was reflected by that principle and two more 

Probability-Possibility Consistency Principles were 

forwarded thereafter by others. Recently Baruah [2] has 

introduced the theory of imprecise sets where these two 

mistakes in the literature of fuzzy sets are absent. 

Most of the concepts we meet in our day to day life 

are vague in nature. Mathematical modeling of such day 

to day problems involving uncertainties is of great 

importance now a days. There are theories e.g. 

Probability Theory, Fuzzy Set Theory, Intuitionistic 

Fuzzy Set Theory, Rough Set Theory etc. to  deal with 

uncertainties. However these theories have their own 

difficulties. Infact, the inadequacy of the 

parameterization tool do not allow these theories to 

handle vagueness properly. In 1999 Molodtsov [3] 

introduced the novel concept of Soft Sets and 

established the fundamental results of the new theory. 

Soft Set Theory is free from parameterization 

inadequacy syndrome of Fuzzy Set Theory, Rough Set 

Theory, Probability Theory etc. Maji [4] studied the 

theory of soft sets and initiated some new results. In 

2011, Neog and Sut [5] put forward a new definition of 

complement of a soft set and showed that the axioms of 

exclusion and contradiction are satisfied by the soft sets 

also. 

In recent times, researches have contributed a lot 

towards fuzzification of Soft Set Theory. Combining 

fuzzy sets and soft sets, Maji et al. [6] put forward a 

new model known as fuzzy soft set. He introduced 

some properties regarding fuzzy soft union, intersection, 

complement of a fuzzy soft set, De Morgan Law etc. 

These results were further revised and improved by 

Ahmad and Kharal [7]. They defined arbitrary fuzzy 

soft union and intersection and proved De Morgan 

Inclusions and De Morgan Laws in Fuzzy Soft Set 

Theory. Neog and Sut [8,9] have studied the theory of 

fuzzy soft sets in a new perspective and initiated several 

results related to fuzzy soft sets. In their work, Zadehian 

fuzzy sets have been replaced with the extended fuzzy 

sets initiated by Baruah.  

The content of the paper is organized as follows: In 

section II, some preliminary concepts related to 

extended fuzzy sets, imprecise sets and soft sets have 

been put forward. Section III deals with the notion of 

imprecise soft set theory and some fundamental results. 

In section IV, a matrix representation for a total 

imprecise soft set has been developed and finally in 

section V, the notion of similarity of two total imprecise 

soft sets has been put forward and the proposed notion 

has been applied in a medical diagnosis problem. 
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II. Preliminaries 

In this section, we first recall some concepts and 

definitions which would be needed in the sequel. The 

following notions regarding extended definition of 

fuzzy sets and imprecise sets are due to Baruah 

([1],[2],[10],[11],[12]). 

2.1 Extended Definition of Union and Intersection 

of Fuzzy Sets 

Let    UxxxxA  );(),(,, 2121   and  

         UxxxxB  );(),(,, 4343 
  

be two fuzzy sets defined over the same universe U. 

Then the operations intersection and union are defined 

as 

   4321 ,,  BA 

    Uxxxxxx  ;)(),(max,)(),(min, 4231 
 

and  

   4321 ,,  BA 

    Uxxxxxx  ;)(),(min,)(),(max, 4231  . 

2.2 Complement of a Fuzzy Set Using Extended 

Definition 

For usual fuzzy sets    UxxxA  ;0),(,0,   and 

   UxxxB  );(,1,,1   defined over the same 

universe U, we have  

    ,10, BA   

    Uxxxx  ;)(,0max,1),(min,    

 Uxxxx  );(),(,  , which is nothing but the null 

set  and  

    ,10, BA    

    Uxxxx  ;)(,0min,1),(max, 
 

 Uxx  ;0,1, , which is nothing but the universal set 

U. 

This means if we define a fuzzy 

set     UxxxA
c

 );(,1,0,  , it is nothing but the 

complement of    UxxxA  ;0),(,0,  . 

2.3 Imprecise Number 

An imprecise number   ,, is an interval around 

the real number  with the elements in the interval 

being partially present. 

2.4 Partial Presence 

Partial presence of an element in an imprecise real 

number   ,, is described by the presence level 

indicator function p(x) which is counted from the 

reference function r(x) such that the presence level for 

any x,   x  is (p(x) - r(x)), where 

.1)()(0  xpxr
 

2.5 Normal Imprecise Number 

A normal imprecise number   ,,N is 

associated with a presence level indicator 

function )(xN , where  

)(xN














otherwise,0

 if),(

 if),(

2

1





xx

xx

 

with a constant reference function 0 in the entire real 

line. Here )(1 x is continuous and non-decreasing in 

the interval   , and )(2 x is continuous and non-

increasing in the interval   , , with  

)(1  )(2  ,0
 

)(1  )(2  .1
 

Here, the imprecise number would be characterized 

by Rxxx N :0),(, , R being the real line. 

2.6 Distribution Function and Complementary 

Distribution Function 

For a normal imprecise number   ,,N  with a 

presence level indicator function )(xN , where  

)(xN














otherwise,0

 if),(

 if),(

2

1





xx

xx

 

such that                 )(1  )(2  ,0
 

)(1  )(2  .1
 

with constant reference function equal to 0,
 

)(1 x is the 

distribution function of a random variable defined in the 

interval   ,  and )(2 x is the complementary 

distribution function of another random variable defined 

in the interval   , .  

We are using the term random variable here in the 

broader measure theoretic sense which does not require 

that the notion of probability need to appear in defining 

randomness.
 

2.7 Complement of a Normal Imprecise Number 

For a normal imprecise number 

 RxxxN N  :0),(,  , the complement   

 RxxxN N
c  :)(,1, 

 
will have constant presence 
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level indicator function equal to 1, the reference 

function being )(xN for  . x
 

2.8 Complement of an Imprecise Set 

If a normal imprecise number   ,,N  is defined 

with a presence level indicator function )(xN , where  

)(xN














otherwise,0

 if),(

 if),(

2

1





xx

xx

 

With                    )(1  )(2  ,0
 

)(1  )(2  .1
 

the complement NC should have the presence level 

indicator function )(xcN
 , with 

)(xcN
  x,1 , where )(xcN

 is to be counted 

from )(1 x if   x , from )(2 x if   x , and 

from 0, otherwise. 

Molodtsov [3]defined soft set in the following way- 

2.9 Soft Set 

A pair (F, E) is called a soft set (over U) if and only 

if F is a mapping of E into the set of all subsets of the 

set U. 

In other words, the soft set is a parameterized family 

of subsets of the set U. Every set EF  ),( , from this 

family may be considered as the set of   - elements of 

the soft set (F, E), or as the set of  - approximate 

elements of the soft set. 

 

III. An Introduction To The Theory of Imprecise 

Soft Sets 

3.1 Imprecise Soft Set  

Let U be the initial universe and E be the set of 

parameters. Let EA  and )(
~

UP denote the set of all 

imprecise subsets over the universe U. Then a pair (F, A) 

is called an imprecise soft set over U where 

)(
~

: UPAF  is a mapping from A into )(
~

UP . 

3.2 Example  

Let  4321 ,,, ccccU   be the set of four cars under 

consideration and  










Luxurious)(),nologyModernTech(

,Efficient) Fuel(),Beautiful(),costly(

54

321

ee

eee
E   

be the set of parameters and   EeeeA  321 ,, . Then 

 AF,  

         ,0,7.0,,0,2.0,,0,4.0,,0,3.0,)( 43211 cccceF 
 

        ,0,5.0,,0,3.0,,0,7.0,,0,6.0,)( 43212 cccceF 
 

        0,6.0,,0,1.0,,0,2.0,,0,1.0,)( 43213 cccceF   

is the imprecise soft set representing the ‗attractiveness 

of the car‘ which Mr. X is going to buy. 

3.3 Total Imprecise Soft Set  

Let U be the initial universe, E be the set of 

parameters and )(
~

UP denote the set of all imprecise 

subsets over the universe U. Then the pair (F, E) is 

called a total imprecise soft set over U where 

)(
~

: UPEF  is a mapping from E into )(
~

UP . 

3.4 Null Imprecise Soft Set  

An imprecise soft set (F, A) over U is said to be null 

imprecise soft set (with respect to the parameter set A), 

denoted by  A,~  if )(,  FA  is the null set . The 

Null Imprecise Soft Set is not unique, it depends upon 

the set of parameters under consideration.  

3.5 Absolute Imprecise Soft Set  

An imprecise soft set (F, A) over U is said to be 

absolute imprecise soft set (with respect to the 

parameter set A), denoted by  AU ,
~

 if )(,  FA  is 

the absolute set U. The Absolute Imprecise Soft Set is 

not unique, it depends upon the set of parameters under 

consideration. 

3.6 Union of Imprecise Soft Sets  

Union of two imprecise soft sets (F, A) and (G, B) 

over (U, E) is an imprecise soft set  (H, C) where 

BAC  and C , 

















BAGF

ABG

BAF

H









 if),()(

 if ),(

 if),(

)(  

and is written as      CHBGAF ,,
~

,  . 

3.7 Intersection of Imprecise Soft Sets  

Let (F, A) and (G, B) be two imprecise soft sets over 

(U, E) with BA .Then intersection of the 

imprecise soft sets (F, A) and (G, B) is an imprecise soft 

set (H, C) where BAC  and C , 

)()()(  GFH  .  

We write      CHBGAF ,,
~

,  . 

3.8 Imprecise Soft Subset  

For two imprecise soft sets (F, A) and (G, B) over    

(U, E), we say that (F, A) is an imprecise soft subset of 

(G, B), if  
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(i) BA   

(ii) For all A ,     GF   and is written as  

(F , A) ~  (G, B). 

3.9 Equality of Two Imprecise Soft Sets 

For two imprecise soft sets (F, A) and (G, B) over    

(U, E), we say that (F, A) is equal to (G, B), if   (F , A) 

~  (G, B) and (G, B) 
~ (F , A). 

3.10 Complement of an Imprecise Soft Set  

The complement of an imprecise soft set (F, A) is 

denoted by (F, A) c and is defined by    (F, A) c = (F c, A) 

where )(
~

: UPAF c   is a mapping given 

by  cc FF )()(   , A .  

In other words,  

 UxxxFA F  ;0),(,)( if , )( , then  

 UxxxF F
c  );(,1,)( )( . 

3.11 “AND” Operation of Two Imprecise Soft Sets 

If (F, A) and (G, B) be two imprecise soft sets, then 

―(F, A) AND (G, B)‖ is an imprecise soft set denoted 

by    BGAF ,,   and is defined by 

     BAHBGAF  ,,,  , where  

      AGFH   ,,  and B  , where 

  is the operation intersection of two imprecise sets. 

3.12 “OR” Operation of Two Imprecise Soft Sets 

If (F, A) and (G, B) be two imprecise soft sets, then 

―(F, A) OR (G, B)‖ is an imprecise soft set denoted by 

   BGAF ,,   and is defined by 

     BAOBGAF  ,,,  , where  

      AGFO   ,,   and B  , where 

  is the operation union of two imprecise sets. 

3.13 Proposition  

For an imprecise soft set (F, A) over U, we have,   

1.
 
   cAFAF ,

~
,   AU ,

~
  

2.
 
   cAFAF ,

~
,   A,~  

Proof 

1. Let    cAFAF ,
~

,       AHAFAF c ,,
~

,  ,   

where  ,A  

)(H  )()(  cFF   

 cFF )()(    

   UxxxUxxx FF  );(,1,;0),(, )()(    

         
    Uxxxx FF  ;)(,0min,1),(max, )()(    

         
 Uxx  ;0,1,  

         U  

Thus    cAFAF ,
~

,   AU ,
~

    

2. Let    cAFAF ,
~

,       AHAFAF c ,,
~

,  , 

where ,A  

)(H  )()(  cFF   

          
 cFF )()(    

         
   UxxxUxxx FF  );(,1,;0),(, )()(    

          
    Uxxxx FF  ;)(,0max,1),(min, )()(    

         
 Uxxxx FF  );(),(, )()(    

         
   

Thus
 
   cAFAF ,

~
,   A,~

 

3.14 Proposition  

For imprecise soft sets (F, A), (G, B) and (H, C) over 

(U, E), the following results are valid.
  

   AUA
c

,
~

,~.1   

   AAU
c

,~,
~

.2   

     AFAAF ,,~~
,.3    

     AUAUAF ,,
~

,.4   

     AAAF ,~,~~,.5    

     AFAUAF ,,
~~

,.6   

      ABAFBAF    ifonly  and if  ,,~~
,.7   

      BABUBUAF    ifonly  and if  ,,
~

,.8  

       ,~,~~
,.9 BABAF    

       ,,
~~

,.10 BAFBUAF   
),(

~
),(),(

~
),(  ).(11 AFBGBGAFi 

 ),(
~

),(),(
~

),)(( AFBGBGAFii 

 

 

 
  ),(

~
),(

~
),(          

),(
~

),(
~

),(  ).(12

CHBGAF

CHBGAFi





 
 

   ),(
~

),(
~

),(     

),(
~

),(
~

),)((

CHBGAF

CHBGAFii




      

 
   ),(

~
),(

~
),(

~
),(          

),(
~

),(
~

),(  ).(13

CHAFBGAF

CHBGAFi





 
 

   ),(
~

),(
~

),(
~

),(     

),(
~

),(
~

),)((

CHAFBGAF

CHBGAFii




 

),(),(
~

),( ).(14 AFAFAFi 

     ),(),(
~

),)(( AFAFAFii    

   ),(),(.15 AFAF
cc   

 

Proof: The result immediately follows from definition. 



 An Introduction to the Theory of Imprecise Soft Sets 79 

Copyright © 2012 MECS                                                           I.J. Intelligent Systems and Applications, 2012, 11, 75-83 

De Morgan Laws are not valid for imprecise soft sets 

with different sets of parameters. Instead, we have the 

following inclusions. De Morgan Laws are valid for 

imprecise soft sets with the same set of parameter. 

3.15 Proposition   

For imprecise soft sets (F, A) and (G, B) over (U, E), 

one has the following: 

1.
 
        ccc

BGAFBGAF ,
~

,~,
~

,   

2.
 
        ccc

BGAFBGAF ,
~

,~,
~

, 
 

 

Proof 

1.  Let     BGAF ,
~

,    CH ,  , where BAC   

and  ,C  

)(H  

  
  

   
















BAUxxxx

B-AUxxx

A-BUxxx

GF

G

F













 if,:0,)(),(max,

 if,:0),(,

 if,:0),(,

)()(

)(

)(

 

Thus     cBGAF ,
~

,    cCH ,   CH c , , where 

BAC   and ,C  

)(cH   

 cH )(  

  
  

   
















BAUxxxx

B-AUxxx

A-BUxxx

GF

G

F













 if,:)(),(max,1,

 if,:)(,1,

 if,:)(,1,

)()(

)(

)(

 

Again,
 
   cc

BGAF ,
~

,     BGAF cc ,
~

, 
 
=  JI , , 

say, where BAJ   and  ,J
 

)(I   

)()(  cc GF   

     UxxxUxxx GF  :)(,1,:)(,1, )()(  

   Uxxxx GF  :)(),(max,1, )()(    

We see that CJ  and )()(,  cHIJ 
 

Thus 
 
        ccc

BGAFBGAF ,
~

,~,
~

, 
 

It follows immediately that  

        ccc
BGAFBGAF ,

~
,~,

~
, 

 

 

2. Let    BGAF ,
~

,    CH , , where BAC   

and ,C  

)(H   

)()(  GF   

     UxxxUxxx GF  :0),(,:0),(, )()(    

   Uxxxx GF  :0,)(),(min, )()(    

Thus     cBGAF ,
~

,   cCH ,   CH c ,  , where 

BAC   and ,C   

)(cH
  

 cGF )()(  
  

   cGF Uxxxx  :0,)(),(min, )()(  
 

   Uxxxx GF  :0,)(),(min,1, )()(  
  

Again,    cc
BGAF ,

~
,  =    BGAF cc ,

~
, 

  
=  JI , , 

say, where BAJ   and ,J  

)(I  

  
  

   
















BAUxxxx

B-AUxxx

A-BUxxx

GF

G

F













 if,:)(),(min,1,

 if,:)(,1,

 if,:)(,1,

)()(

)(

)(

 

We see that JC  and )()(,  IHC c   

It follows that         ccc
BGAFBGAF ,

~
,~,

~
,   

3.16 Proposition (De Morgan Laws) 

For imprecise soft sets (F, A) and (G, A) over (U, E), 

one has the following: 

1.
 
        ccc

AGAFAGAF ,
~

,,
~

,   

2.
 
        ccc

AGAFAGAF ,
~

,,
~

,   

Proof 

1. Let    AGAF ,
~

,    AH , , where  ,A  

)(H  )()(  GF   

   Uxxxx GF  :0,)(),(max, )()(    

Thus     cAGAF ,
~

,    cAH ,   AH c , , where 

,A   

)(cH   cH )(   

   Uxxxx GF  :)(),(max,1, )()(  
  

Again,    cc
AGAF ,

~
,     AGAF cc ,

~
,   =  AI , , 

say, where 
 

,A
  

)(I  )()(  cc GF   

   Uxxxx GF  :)(),(max,1, )()(  
 

Thus     cAGAF ,
~

,       cc
AGAF ,

~
, 

 

 

2. Let    AGAF ,
~

,    AH , , where  ,A  
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)(H  )()(  GF   

   Uxxxx GF  :0,)(),(min, )()(    

Thus     cAGAF ,
~

,    cAH ,   AH c , , where 

,A  

)(cH   cH )(   

   Uxxxx GF  :)(),(min,1, )()(  
 

Again,    cc
AGAF ,

~
, 

 
=    AGAF cc ,

~
, 

 
=  AI , , say, where ,A

  

)(I  )()(  cc GF   

   Uxxxx GF  :)(),(min,1, )()(  
 

Thus     cAGAF ,
~

,      cc
AGAF ,

~
,   

3.17 Proposition 

For imprecise soft sets (F, A) and (G, B) over (U, E), 

one has the following: 

1.
 
        ccc

BGAFBGAF ,,,, 
 

2.         ccc
BGAFBGAF ,,,, 

 

Proof  

1. Let      BAHBGAF  ,,,  , where 

A and B  

 ,H     GF 
 

     UxxxUxxx GF  :0),(,:0),(, )()(  

     Uxxxx GF  :0,)(),(min, )()(    

Thus     cBGAF ,,   cBAH  ,  BAH c  ,
 
, 

where   BA , ,  

  ,cH   cH  ,  

    cGF    

   cGF Uxxxx  :0,)(),(min, )()(    

   Uxxxx GF  :)(),(min,1, )()(    

Let    cc
BGAF ,, 

 
   BGAF cc ,, 

 
 BAO  , ,  

where 

A and B  

  ,O     cc GF 
 

     UxxxUxxx GF  :)(,1,:)(,1, )()(  

    Uxxxx GF  :)(),(min,1, )()(    

Thus     cBGAF ,,      cc
BGAF ,, 

 

2. Let      BAHBGAF  ,,,  , where 

A and B
 

 ,H     GF    

     UxxxUxxx GF  :0),(,:0),(, )()(  

     Uxxxx GF  :0,)(),(max, )()(     

Thus     cBGAF ,,   cBAH  ,  BAH c  , , 

where   BA , ,  

  ,cH   cH  ,  

    cGF    

   cGF Uxxxx  :0,)(),(max, )()(    

   Uxxxx GF  :)(),(max,1, )()(  
 

Let    cc
BGAF ,, 

 
   BGAF cc ,, 

 
 BAO  , ,  

where A and B  

  ,O     cc GF    

     UxxxUxxx GF  :)(,1,:)(,1, )()(  

    Uxxxx GF  :)(),(max,1, )()(    

Thus     cBGAF ,,      cc
BGAF ,,  . 

 

IV. Matrix Representation of Total Imprecise Soft 

Set 

Let }..........,.........,,{ 321 mccccU   be the universal 

set and E be the set of parameters given by 

}............,.........,,{ 321 neeeeE  . Then the total 

imprecise soft set  EF,
 
can be expressed in matrix 

form as      A = nmija ][
 
or simply by ][ ija , i = 

1,2,3…………..m ; j = 1,2,3……………..n and 

 )(),( ijijij crcpa   ; where )( ij cp  and 

)( ij cr represent the presence level indicator function 

and the reference function respectively of ic  in the 

imprecise set )( jeF  so that )()()( ijijiij crcpc   

gives the presence level of ic . We shall identify a total 

imprecise soft set with its total imprecise soft matrix 

and use these two concepts interchangeable. The set of 

all nm  total imprecise soft matrices over U will be 

denoted by nmTISM   . 

4.1 Presence Level Matrix of a Total Imprecise Soft 

Matrix  

We define the presence level matrix corresponding to 

the matrix A as     nmijAAPL  ][  , where 
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  ijA )()( ijij crcp  mi ......,3,2,1 and 

nj ......,3,2,1  , where )( ij cp  and )( ij cr
 
represent 

the presence level indicator function and the reference 

function respectively of ic  in the imprecise set )( jeF . 

4.2 Example 

Let },,,{ 4321 ccccU   be the universal set and E be 

the set of parameters given by  321 ,, eeeE  . We 

consider a total imprecise soft set 

 EF,
 

         ,0,6.0,,0,2.0,,0,1.0,,0,7.0,)( 43211 cccceF 
  

    
        ,0,5.0,,0,1.0,,0,6.0,,0,8.0,)( 43212 cccceF 

 

    
        0,3.0,,0,7.0,,0,2.0,,0,1.0,)( 43213 cccceF 

 

We would represent this total imprecise soft set in 

matrix form as  

A = 

     
     
     
     

34

34

0,3.00,5.00,6.0

0,7.00,1.00,2.0

0,2.00,6.00,1.0

0,1.00,8.00,7.0

][























ija

 

The presence level matrix corresponding to the 

matrix A is given by  

 





















3.05.06.0

7.01.02.0

2.06.01.0

1.08.07.0

APL

 

 

V. Similarity Between Two Total Imprecise Soft 

Sets And Its Application In Medical Diagnosis 

5.1 Similarity Between Two Total Imprecise Soft 

Sets 

Let (F,E) and (G,E) be two total imprecise soft sets 

over (U,E), where }..........,.........,,{ 321 mccccU 
 
and 

}............,.........,,{ 321 neeeeE  .  

Let       EPEGEF ,,
~

, 
  

and       EQEGEF ,,
~

,  .  

We assume that ][ ijaA  and ][ ijbB  are the total 

imprecise soft matrices corresponding to (P,E) and (Q,E) 

respectively, where  )(),( ijijij crcpa   and 

 )(),( //
ijijij crcpb  .  

The Presence Level Matrices corresponding to the 

matrices A and B are respectively, )(APL ][ )( ijA , 

where )()()( ijijijA crcp  and )(BPL ][ )( ijB , 

where )()( //
)( ijijijB crcp  .  

Let )),(),,(( EGEFS denote the similarity between 

the total imprecise soft sets (F, E) and   (G, E).  

Let )),(),,(( EGEFS j represent the similarity 

between the ej approximations F(ej) and G(ej) je . 

Then we define 

)),(),,(( EGEFS j

 

 












m

i

ijBijA

m

i

ijBijA

1

)()(

1

)()(





  and 

)),(),,(( EGEFS
 

  njEGEFS j
j

........3,2,1,)),(),,((max   

5.2 Proposition  

Let (F, E), (G, E) and (H, E) be three total imprecise 

soft sets over (U, E). Then the following results are 

valid. 

(i)  0)),(),,(( cEFEFS  

(ii)  )),(),,(()),(),,(( EFEGSEGEFS   

(iii)   ),(),( EGEF 1)),(),,(( EGEFS  

(iv)   ~),(
~

),( EGEF 0)),(),,(( EGEFS
 

(v)  ),(~),(~),( EGEHEF 
 

)),(),,(()),(),,(( EGEHSEGEFS   

Proof: The proof is straight forward. 

5.3 Significantly Similar Total Imprecise Soft Sets 

Let  EF, and  EG,  be two total imprecise soft sets 

over the same universe (U, E). We call the two total 

imprecise soft sets to be significantly similar if 

)),(),,(( EGEFS
2

1


 

5.4 Application of Similarity in Medical Diagnosis 

In this section, we will try to find out whether an ill 

person having certain symptoms is suffering from 

pneumonia or not. We first construct a model imprecise 

soft set for pneumonia and the imprecise soft set of 

symptoms for the ill persons. Next we find the 

similarity of these two sets. If they are significantly 

similar then we conclude that the person is possibly 

suffering from pneumonia. 

Let our universal set contain only two elements ‗yes 

(y)‘ and ‗no (n)‘, i.e.  nyU , . Here the set of 

parameters E is the set of certain visible symptoms. Let   

E = {e1, e2, e3, e4, e5, e6, e7, e8}, where e1 = body 

temperature, e2 = cough with chest congestion, e3 = 
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cough with no chest congestion, e4 = body ache, e5 = 

headache, e6 = loose motion, e7 = breathing trouble. Our 

model fuzzy soft set for pneumonia  EF,  is given in 

Table 1 and this can be prepared with the help of a 

physician. In a similar fashion, we construct the 

imprecise soft sets corresponding to the two ill persons 

under consideration as given in Table 2, 3 respectively. 

 

Table 1: 

Model Imprecise Soft Set for Pneumonia  

)0,0()0,1()0,1()0,0()0,1()0,0()0,0(

)0,1()0.0()0,0()0,1()0,0()0,1()0,1(

),( 7654321

n

y

eeeeeeeEF

 

 

Table 2: 

Imprecise Soft Set for first ill person 

)0,6.0()0,5.0()0,3.0()0,1.0()0,2.0()0,3.0()0,1.0(

)0,1.0()0,1.0()0,5.0()0,3.0()0,6.0()0,0()0,2.0(

),( 76543211

n

y

eeeeeeeEF

 

 

Table 3: 

Imprecise Soft Set for second ill person 

)0,1.0()0,7.0()0,3.0()0,1.0()0,2.0()0,1.0()0,1.0(

)0,8.0()0,1.0()0,5.0()0,6.0()0,2.0()0,9.0()0,7.0(

),( 76543212

n

y

eeeeeeeEF

 

 

Case I: Similarity between    EFandEF ,    , 1   

     EPEFEF ,,
~

, 11 
 

)0,6.0()0,1()0,1()0,1.0()0,1()0,3.0()0,1.0(

)0,1()0,1.0()0,5.0()0,1()0,6.0()0,1()0,1(

),( 76543211

n

y

eeeeeeeEP

 

     EQEFEF ,,
~

, 11 
 

)0,0()0,5.0()0,3.0()0,0()0,2.0()0,0()0,0(

)0,1.0()0,0()0,0()0,3.0()0,0()0,0()0,2.0(

),( 76543211

n

y

eeeeeeeEQ

 

The Imprecise soft matrices corresponding to these 

two Imprecise soft sets  EP ,1  and
 
 EQ ,1 are given by,

 

1A
             
             








0,6.00,10,10,1.00,10,3.00,1.0

0,10,1.00,5.00,10,6.00,10,1

 

1B
             
              








0,00,5.00,3.00,00,2.00,00,0

0,1.00,00,00,3.00,00,00,2.0

 

The corresponding presence level matrices are given 

by,
 

 1APL 









6.0111.013.01.0

11.05.016.011

 

 1BPL 









05.03.002.000

1.0003.0002.0
 

Calculations give,
  

    EFEFS ,,, 11 18.0 ,     EFEFS ,,, 12 ,0

    EFEFS ,,, 13 13.0 ,      EFEFS ,,, 14 27.0 , 

    EFEFS ,,, 15 20.0 ,     EFEFS ,,, 16 45.0 ,
 

    EFEFS ,,, 17 06.0
 

Thus we have     EFEFS ,,, 1 45.0
2

1


 

Case II: Similarity between    EFand EF ,   , 2  

     EPEFEF ,,
~

, 22 
 

)0,1.0()0,1()0,1()0,1.0()0,1()0,1.0()0,1.0(

)0,1()0,1.0()0,5.0()0,1()0,2.0()0,1()0,1(

),( 76543212

n

y

eeeeeeeEP

 

     EQEFEF ,,
~

, 22 
 

)0,0()0,7.0()0,3.0()0,0()0,2.0()0,0()0,0(

)0,8.0()0,0()0,0()0,6.0()0,0()0,9.0()0,7.0(

),( 76543212

n

y

eeeeeeeEQ

 

The imprecise soft matrices corresponding to these 

two imprecise soft sets  EP ,2  and
 
 EQ ,2 are given 

by,
 

2A
             
             








0,1.00,10,10,1.00,10,1.00,1.0

0,10,1.00,5.00,10,2.00,10,1

 

2B
             
              








0,00,7.00,3.00,00,2.00,00,0

0,8.00,00,00,6.00,00,9.00,7.0

 

The corresponding presence level matrices are given 

by,
 

 2APL 









1.0111.011.01.0

11.05.012.011
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 2BPL 









07.03.002.000

8.0006.009.07.0
 

We have,
  

    EFEFS ,,, 21 64.0 ,     EFEFS ,,, 22 82.0 ,

    EFEFS ,,, 23 17.0 ,     EFEFS ,,, 24 55.0 , 

    EFEFS ,,, 25 20.0 ,     EFEFS ,,, 26 64.0 ,
 

    EFEFS ,,, 27 06.0
 

Thus we have     EFEFS ,,, 2 82.0
2

1
  

In view of our notion of similarity of two imprecise 

soft sets, we can conclude that the second ill person is 

possibly suffering from pneumonia. 

 

VI. Conclusion 

Baruah has already established that two independent 

laws of randomness are necessary and sufficient to 

define a law of fuzziness. Secondly, the existing 

definition of complement of a fuzzy set is logically 

incorrect. He has introduced the theory of imprecise sets 

in which these two fuzzy set theoretic blunders are 

absent. Keeping in view, we have initiated the notion of 

imprecise soft sets, which is a hybrid model of 

Molodtsov‘s soft sets and Baruah‘s imprecise sets. 

Imprecise soft sets are different from Maji‘s fuzzy soft 

sets in the sense that in our work, we have replaced 

Zadeh‘s fuzzy sets with Baruah‘s imprecise sets. It is 

hoped that our work would help enhancing the study in 

fuzziness. 
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