
  

 

Abstract—The notion of fuzzy subsets was introduced to 

model imprecision, ambiguity and uncertainty. Further it was 

generalized to intuitionistic fuzzy subsets and interval valued 

intuitionistic fuzzy subsets for their usefulness and applicability. 

In recent years, several ranking approaches based on 

dominance relations have been developed, in which a 

dominance degree and an entire dominance degree are 

employed in information system. Even though the theory of 

fuzzy sets paved a way to decision making from qualitative 

information, it can not be used to apply in problem with a 

qualitative information with lack of knowledge. So in this paper 

an intuitionistic fuzzy interval information system (IFIIS) is 

introduced and an approach of ranking from IFIIS based on the 

dominance degree is introduced and studied by illustrating an 

example. 

 
Index Terms—Interval valued intuitionistic fuzzy sets, 

information system, new novel accuracy score, dominance 

degree.  

 

I. INTRODUCTION 

Zadeh introduced the concept of fuzzy sets, which has 

been a mathematical model to solve with imprecision, 

ambiguity and uncertainty [1]. Theory of fuzzy sets has also 

developed its own measures of qualitative information, 

which finds application in areas such as management, 

medicine and meteorology. Even though the theory of fuzzy 

sets paved a way to model qualitative information, it can not 

be used to apply in problem with a qualitative information 

with lack of knowledge. So it was generalized to intuitionistic 

fuzzy subsets by Atanassov and further generalized to 

interval valued intuitionistic fuzzy sets by Atanassov and 

Gargov [2] - [4]. 

In last decades, rough set theory introduced by Pawlak has 

an important role in the field of decision making analysis [5] - 

[6]. In decision making analysis, interval data is an important 

class of data, and generalized form of single-valued data. 

Qian et al. proposed a ranking approach for all objects based 

on dominance classes and the entire dominance degree [7].  

In fuzzy information system, objects are evaluated by a set 

of values in the unit interval or linguistic terms [8] - [9].  

Even though the theory of fuzzy sets paved a way to decision 

making from qualitative information, it can not be used to 

apply in problem with a qualitative information with lack of 
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knowledge [8] - [9]. In information system, comparison of 

data plays a main role to define a dominance degree. A new 

novel accuracy score is defined to rank intuitionistic interval 

values which rank completely for comparable intuitionistic 

fuzzy intervals in [10]. So in this paper, an intuitionistic fuzzy 

interval information system is defined and a ranking 

algorithm based the dominance degree using this new novel 

accuracy score is given. 

This paper is organized as follows. Section 2 briefly 

reviews the definition of interval valued intuitionistic fuzzy 

sets and interval information system. In Section 3, an 

intuitionistic fuzzy interval information system and fuzzy 

dominance degree are defined and some of its properties are 

studied. In section 4, an algorithm for ranking of objects in 

interval valued intuitionistic fuzzy information system is 

given and it is illustrated in an example. Finally the 

conclusions are drawn in section 5. 

 

II. PRELIMINARIES 

Here we give a brief review of preliminaries. 

Definition 2.1 [4]: Let ]1,0[D  be the set of all closed 

subintervals of the interval ]1,0[ . Let  X  be a given 

set. An interval valued intuitionistic fuzzy set in X  is an 

expression given by  XxxxxA AA :)(),(,=  , 

where ]1,0[:,]1,0[: DXDX AA    with the 

condition. 

Conveniently, an interval valued intuitionistic fuzzy set 

in X is given by 

1)()(<0  xsupxsup AxAx 
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For each element x  we can compute the unknown degree 

(hesitancy degree) of belongingness of Xx  in A  as 

follows ,)()(1[=)( xxx
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A   . We will denote the set of all the 

IVIFSs in X by IVIFS(X). An IVIFS value is denoted by 

]),[],,([= dcbaA  for convenince.  

Definition 2.2 [4]: Let A,B   IVIFS(X). A subset relation 

is defined by )()( xxBA
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 Definition 2.3 [4]:  The equality of two IVIFS is defined 

by BABA =  and AB  . 

Definition 2.4 [10]: Let ]),[],,([= dcbaA  be an 

interval valued intuitionistic fuzzy number, a new novel 

accuracy function L  of an interval-valued intuitionistic 

fuzzy value, based on the unknown degree is defined by 

 
2

)(1)(1
=

acbdba
AL


. 

Definition 2.5 [10]: Let ]),[],,([= 11111 dcbaA  and 

]),[],,([= 22222 dcbaA  be two IVIFSs. Then 21 AA    

if ).()( 21 ALAL   

Definition 2.6 [9]: An information system (IS) is a 

quadruple ),,,( fVATUS   where U  is a finite 

non-empty set of objects and AT  is a finite non-empty set 

of attributes, aATa VV   where aV  is a domain of 

attribute ,a  and VATUf :  is a total function such 

that aVaxf ),(  for every ,, UxATa  called an 

information function. An information system is called a fuzzy 

information system (FIS) if aV  is a set of values in the unit 

interval or linguistic terms. 

 

III. INTUITIONISTIC FUZZY INTERVAL INFORMATION 

SYSTEM (IFIIS) 

In this section intuitionistic fuzzy interval information 

system, fuzzy dominance relation, entire dominance degree 

are introduced and studied.  

Definition 3.1: An information system is called 

intuitionistic fuzzy interval information system if aV  is a set 

of interval valued intuitionistic fuzzy numbers.  

We denote aVaxf ),(  by   

)])(),([)],(),(([),( x
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Example 3.1: An Interval valued intuitionistic fuzzy 

information system with },...,{ 1021 xxxU   and 

},...,{ 521 aaaAT   is given in table I. 

Definition 3.2:  Let ATa  be a criterion. Let ., Uyx   

Then yx a   means that x is better than (outranks) y with 

respect to the criterion a , ie. )()( yLxL   with respect to 

the criterion a .  Also yx a  means that x is equally good 

as y ie. L(x) =  L(y) with respect to the criterion a . 

Definition 3.3: Let ),,,( fVATUS   be an IFIIS and 

.ATA  Let }|{),( yxAayxB aA   and let 

}.|{),( yxAayxC aA   The fuzzy dominance 

relation ]1,0[:),( UUyxRA  between two objects 

x and y  is defined by 

A

yxCyxB
yxR

AA

A

2/),(),(
),(


  . 

TABLE I: AN INTUITIONISTIC FUZZY INTERVAL INFORMATION SYSTEM. 

 a1 a2 a3 a4 a5 

x1 (0.2,0.4) ([0,0.2], 

[0,.2]) 

(0.4,0.4) (0.2,0.4) ([0.2,0.4, 

[0,0.2]) 

x2 ([0,0.2], 

[0.2,0.4]) 

(0, 

[0.4,0.6]) 

([0.4,0.6, 

[0,0.2]) 

(0,0.6) (0.2,0.8) 

x3 ([0,0.2], 

[0.2,0.4]) 

(0, 

[0.4,0.6]) 

([0.2,0.4, 

[0.4,0.6]) 

(0.4, 

[0.2,0.4]) 

(0.2, 

[0.4,0.8]) 

x4 (0, 

[0,0.6]) 

(0,1) ([0.2,0.4, 

[0.4,0.6]) 

(0.2,0.6) (0.4,0.2) 

x5 (0.6,0.4) ([0.4,0.6, 

[0.2,0.4]) 

(0.8,0) ([0.2,0.4, 

[0,0.4]) 

([0.4,0.6, 

[0,0.2]) 

x6 ([0,0.2], 

[0.2,0.4]) 

([0.2,0.4, 

[0,0.4]) 

([0.2,0.6, 

[0,0.2]) 

([0.2,0.4, 

[0.4,0.6]) 

([0.4,0.6, 

[0,0.2]) 

x7 (0.2,0.8) (0.2,0.6) (0.4,0.4) (0.2.0.8) (0.4,0.2) 

x8 ([0.2,0.4, 

[0,0.6]) 

([0.4,0.6, 

[0,0.2]) 

([0.6,0.8, 

[0,0.2]) 

([0,0.4], 

[0,0.2]) 

(0.8,0.2) 

x9 ([0.2,0.4, 

[.4,0.6]) 

(0.4,0.4) ([0.4,0.6, 

[0,0.2]) 

([0,0.4], 

[0.2,0.6]) 

(0.6,0.2) 

x1

0 

(0.4, 

[0.2,0.6]) 

(0.4,0.6) (1,0) (0.4,0.2) (1,0) 

Property 3.1: ),( yxRA  has the following properties 

1) .1),(0  yxRA  

2) .2/1),( xxRA  

3) .1),(),(  xyRyxR AA  

4) If  yx a  for all Aa  then  ).,(),( zyRzxR AA   

5) If yx a   for all Aa  then ),( xzRA < ).,( yzRA   

Proof: Here we prove only (3). The rest of the properties 

are similar using definition.  
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Definition 3.4: Let ),,,( fVATUS   be an IFIIS and 

.ATA  The entire dominance degree of each object is 

defined as 
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IV. ALGORITHM FOR RANKING OBJECTS IN IFIIS 

Let ),,,( fVATUS  be an intuitionistic fuzzy interval 

information system.  

A. Algorithm 

1) Find the new novel fuzzy score )),(( axfL  using 

definition 2.4, )( ATAAa   and Ux . 
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2) 
Enumerate

),( yxBA using 

}|{),( yxAayxB aA  and 

),( yxCA using }|{),( yxAayxC aA  . 

3) 
Calculate

 the fuzzy dominance relation ),( yxRA    

using definition 3.3. 

4) 
Calculate

 the entire Dominance degree )( iA xR of each 

object as in definition 3.4.  

5) The 
objects

 are ranked using entire dominance degree. 

The larger the value of )( iA xR , the better is the object. 

B. Numerical Illustration 

In this section, the algorithm is illustrated for the example 

3.1. By step 1, the new novel fuzzy score )),(( axfL  using 

definition 2.4, for all )( ATAAa    and for all 

Ux is found. 

Calculate the fuzzy dominance relation ),( yxRA  and it is 

tabulated in table II. For example,   BA(x1, x2) = {a1, a2, a4, a5} 

and CA(x1,x2) = {} and hence RA(x1,x2) = 4/5 = 0.8. 

TABLE II: FUZZY DOMINANCE RELATION BETWEEN TWO ALTERNATIVES 

RA(X, Y). 

RA x1 x2 x3 x4 x5 x6 x7 x8 x9 x10 

x1 0.5 0.8 0.8 0.8 0 0.2 0.7 0 0 0 

x2 0.2 0.5 0.4 0.6 0 0.3 0.4 0 0.1 0 

x3 0.2 0.6 0.5 0.7 0.2 0.3 0.4 0.2 0.2 0 

x4 0.2 0.4 0.3 0.5 0 0 0.5 0 0 0 

x5 1 1 0.8 1 0.5 0.9 1 0.6 0.8 0.4 

x6 0.8 0.7 0.7 1 0.1 0.5 1 0 0.4 0.2 

x7 0.3 0.6 0.6 0.5 0 0 0.5 0 0 0 

x8 1 1 0.8 1 0.4 1 1 0.5 1 0.2 

x9 1 0.9 0.8 1 0.2 0.6 1 0 0.5 0.2 

x10 1 1 1 1 0.6 0.8 1 0.8 0.8 0.5 

 

Now the entire dominance degree of each object )( iA xR  

is found by definition 3.4. For example, 

38.0)),(...),(),((
10

1
)( 10121111  xxRxxRxxRxR AAAA

 and )( iA xR  is given by 

xi x1 x2 x3 x4 x

5 

x6 x7 x8 x9 x10 

RA .38 .25 .33 .19 .8 .54 .25 .79 .62 .85 

So by step 5, x10 is selected as the best object from the 

IFIIS. 

 

V. CONCLUSION 

Since the selection of best object from available objects 

based on criteria is widely useful in all fields of Engineering, 

Management Science and Medicine, in this paper an 

intuitionistic fuzzy interval information system (IFIIS) has 

been studied and an approach of ranking from IFIIS based on 

the dominance degree is introduced and studied by 

illustrating an example. 
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