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1 INTRODUCTION
Rough set theory [1] is an effective tool to deal with all
kinds of incomplete information. It has been widely
applied in many fields, such as machine learning,
knowledge discovery, data mining, decision support and
analysis, information security, networking, cloud
computing and biological information processing. Ordered
information systems based on dominance relations [2] as a
basic tool of knowledge representation in the rough set
theory, can solve many practical problems. The main idea
of rough set theory [3-7] is that undefinable sets can be
approximated by definable sets, namely the upper and
lower approximation set. The lower approximation set is
the union of equivalence classes completely included in the
undefinable set and the upper approximation set is the
union of equivalence classes partially included in the
undefinable set.
The classical rough set is a model which not allows any
uncertainty, so it lacks fault tolerance capability. In real
life, however, a lot of problems to solve are allowed to
have certain fault tolerance. Therefore, people proposed
various generalized rough set modes [8-11], such as the
decision rough set model [12]proposed by Yao, Ziarko's
variable precision rough set model [13], parameterized
rough set model [14], Herbert and Yao's game rough set
model [15], graded rough set model [16]. The variable
precision rough set model and graded rough set model
reflect absolute quantitative information and relative
quantitative information of the approximation space,
respectively. The two models are both independent and
complementary. Through the combination of variable
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precision and graded rough set theory [16-21], some higher
level extension models are established. These models can
provide a more detailed description for the approximation
space. For example, by considering the combination of
absolute and relative quantitative information in the upper
and lower approximation set, two kinds of
double-quantitative rough set model can be obtained [18].
From the perspective of logic, a generalized model [20-21]
obtained by considering the absolute and relative
information. Quantitative composite models with fault
tolerance ability can be used for the qualitative analysis of
knowledge, which is of great significance and is a very
good research direction. Therefore, the rough fuzzy set
model based on logical disjunct operation of variable
precision and grade are proposed in the ordered
information system. This model provides a more accurate
approximation of fuzzy concepts. Meanwhile the research
significance of the model is analyzed through a specific
example about medical diagnosis.

2 PRELIMINARY

2.1 Variable Precision Rough Set Theory

Let | |C denote the cardinal number of the set C and
([ ] , )Rc x X denote error classification rate of the

equivalence class [ ]Rx with respect to X . ([ ] , )Rc x X can
be calculated by ([ ] , )Rc x X � 1 | [ ] | | [ ] |R Rx X x # ,
where � is a real number between 0 and 1. � is called
adjustable error classification level and 1 � is called

precision. Suppose R X� and R X� denote the upper and

lower approximation sets of X when the precision is1 � ,

where {[ ] : ([ ] , ) 1 }R RR X x c x X� �� ! ∃  and R X� �

{[ ] : ([ ] , ) }R Rx c x X �! % . If R X� ∀ R X� , then X is
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rough when the precision is1 � ; otherwise X is precise.

The upper approximation set R X� is the union of
equivalence classes satisfying ([ ] , ) 1Rc x X �∃  , and the
lower approximation set R X� is the union of equivalence

classes satisfying ([ ] , )Rc x X �% .
It should be noted that the range of parameter � is
generally [0,0.5) in the variable precision rough set model
[11]. Of course, the range can also be is limited to [0.5,1] ,
which can be regarded as promotional rough set theory [2].
Without loss of generality, the range of the parameter � is
limited to [0,1] in this paper. It is evident that the former

(0,0.5]� & and the latter (0.5,1]� & are symmetrical.
Therefore, in general, we only need to study the former
case (0,0.5]� & and the latter case can be obtained
similarly.

2.2 Graded Rough Set Theory

Let kR X and kR X denote the upper and lower
approximation sets of X when the grade is any natural
number k . kR X and kR X can be defined as kR X

{[ ]  | [ ] | }R Rx x X k� ! # / and {[ ]  k RR X x� !

| [ ] | | [ ] | }R Rx x X k # % . If k kR X R X∀ , then X is

rough when the grade is k ; otherwise X is precise. The
upper approximation kR X is the union of some
equivalence classes, and all these equivalence classes must
satisfy | [ ] |Rx X k# / , and the lower approximation

kR X is the union of some equivalence classes, and all

these equivalence classes must satisfy | [ ] |Rx  
| [ ] |Rx X k# % .

2.3 The Rough Set of Ordered Information Systems
Let ( , , , )I U A V F� be an information system, where the
universe of discourse 1 2{ , , , }nU x x x�  is a nonempty
finite set of objects, A is a nonempty finite set of attributes,

aa A
V V

&
� ! ,and { | , }aF f U V a A� 0 & is the

relationship set from U to A , and aV is the finite domain
of a .
For given information systems, if there is a partial ordered
relation on aV , then the attribute a is called a criterion.

,x y U∋ & , ax y( represents that x with respect to the
criterion a is superior to y , and ax y( 1

( , ) ( , )af x a f y a( . For B A∋ 2 , Bx y( represents
that x with respect to the criterion set B is superior to y
and Bx y( 1 it is true that ( , ) ( , )af x a f y a( for
any a B& .If each attribute is a criterion in I ,then I is
called a ordered information system which can be denoted
by ( , , , )I U A V F

(

� .Sometimes for convenience, it can

also be denoted by ( , )I U A
(

� .

Let ( , , , )I U A V F
(

� be an ordered information system.
For B A∋ 2 , the dominance relation BR

( of the criterion
set B can be defined as {( , )BR x y( � &

: , ( , ) ( , )}U U a B f x a f y a) ∋ & % . The dominance class
of x with respect to BR

( is defined as [ ] {Bx y U( � &

: ( , ) } { |Bx y R y U a(& � & ∋ & , ( , ) ( , )}B f x a f y a% . In
the ordered information system, for X U∋ 2 , the upper
and lower approximation sets of X with respect to BR

(

are defined as ( ) {[ ] | [ ] }A A AR X x x X( ( (� ! # ∀ 3 and
( ) {[ ] | [ ] }A A AR X x x X( ( (� ! 2 . And the positive, negative

and boundary region of X with respect to BR
( are defined

as ( ) ( )A AposR X R X( (� , ( ) ( )A AnegR X R X( (�� and

( ) ( ) ( )A A AbndR X R X R X( ( (�  . If A AR X R X( (∀ , then X

with respect to BR
( is rough; if A AR X R X( (� , then X

with respect to BR
( is precise or describable[2].

3 ROUGH FUZZY SET THEORY
In this section, a new rough set model is proposed, namely
the rough fuzzy set model based on logical disjunct
operation of variable precision and grade in the ordered
information system.
Let ( , , , )I U A V F( � be an ordered information system.

For � ( )X F U∋ & , R ( is the dominance relation of I
(

.In

the ordered information system I
(

, generalized models of
classical variable precision rough sets and graded rough
sets are proposed through the promotion from classic sets
to fuzzy sets. Definitions of variable precision rough fuzzy
set, the graded rough fuzzy set, the rough fuzzy set based
on the dominance relation and the rough fuzzy set based on
logical disjunct operation of variable precision and grade
are proposed.
Definition 3.1 The resolution ratio �([ ] , )Rc x X( of the

dominance class ∗ +Rx ( with respect to the fuzzy set �X is

defined as � �
[ ]

([ ] , ) 1 ( ) | [ ] |
R

R R
y x

c x X X y x( (

&

�  , ,where the

real number [0,1]� & is called adjustable resolution level
and 1 � is called precision. For any object x ofU , the
precision is 1 � , the upper and lower approximation sets

of �X with respect to the dominance relation R ( are
defined as follows:

� � �
[ ]

( )( ) { ( ) : ([ ] , ) 1 }
R

R
y x

R X x X y c x X� �
(

( (

&
� ∃  − ,

� � �
[ ]

( )( ) { ( ) : ([ ] , ) }
R

R
y x

R X x X y c x X� �
(

( (

&
� %. .

If � �R X R X� �
( (∀ , then �X with respect to R ( is rough

when the precision is 1 � ; otherwise �X with respect to

R ( is precise. It is true that �R X�
( and �R X�

( are both
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fuzzy sets on the universe of discourse U . The
membership degree of x with respect to �R X�

( is the
supremum of x with respect to dominance classes whose
the resolution ratio is less than 1 � ; the membership

degree of x with respect to �R X�
( is the infimum of

x with respect to dominance classes whose the resolution
ratio is not more than � .

Definition 3.2 Let 0.5 {0.5 | }N n n N� & , 0.5k N& , where
N is the natural numbers set. For x U∋ & , when the grade
is k , the upper and lower approximation set of �X with
respect to R ( are defined as follows:

� � �
∗ +

[ ]
)( ) { ( ) : ( ) }(

R
R

y x
k

y x

x X yX X y kR
(

(&

(

&

� − /, ,

� � �
∗ +

[ ]
)( ) { ( ) : 1 ( ) }.(

R
R

k
y x

y x

x X y X y kR X
(

(&

(

&

� .  %,

If � �
k kR X R X( (∀ , then �X with respect to R ( is rough

when the grade is k ; otherwise �X is precise. It is evident
that �

kR X( and �
kR X( both are fuzzy sets on U . The

membership degree of x with respect to �
kR X( is the

supremum of x with respect to dominance classes, and all
these dominance classes must satisfy �

∗ +
( )

Ry x

X y k
(&

/, ; the

membership degree of x with respect to �
kR X( is the

infimum of x with respect to dominance classes, and all
these dominance classes must satisfy �

∗ +
1 ( )

Ry x

X y
(&

 , k% .

Definition 3.3 For � ( )X F U∋ & , x U& , in the ordered
information system, the upper and lower approximation ,
the positive, negative and boundary region of �X with
respect to R ( are defined as follows:

� � �
∗ +

[ ]
( )( ) { ( ) : 0( })

R
R

y x
y x

AR X x X y X y
(

(&

(

&
� /− , ,

� � ∗ +{( )( ( ) : })
RA X y yX xR x( (&� . ,

� �( ) ( ),A AposR X R X( (�

� �( ) ( )A AnegR X R X( (�� , � � �( ) ( ) ( )A A AbnR X R X R X( ( (�  .

If � �
A AR X R X( (∀ , then �X with respect to AR

( is rough;

otherwise �X is precise or definable.
Definition 3.4 Let ( , , , )I U A V F

(

� be an ordered

information system and R ( is the dominance relation of I
(

.
In the system I

(

, � ( )X F U∋ & , the upper and lower

approximation sets of �X with respect to R ( based on
logical disjunct operation of precision 1 � and grade k
can be defined as follows:

� � �
[ ]

( )( ) { ( ) : ([ ] , ) 1 or
Ry x

k RR X x X y c x X� �
(

(
−

&

( � ∃  −

�
∗ +

( ) }
Ry x

X ky
(&

/, , � �
[ ]

( )( ) { ( ) :
Ry

k
x

R X x X y� (&

(
− .�

� �
∗ +

1([ ] , ) or ( ) }
Rx

R
y

Xc x X ky�
(&

(  % %, .

According to the positive, negative, and boundary
definition of classical rough set, the definition of this
model in other regions can be similarly defined. Details are
as follows:

� � �
k k kposR X R X R X� � �

( ( (
− − −� # ,

� � �( )k k knegR X R X R X� � �
( ( (
− − −� !� ,

� � �
k k kUbnR X R X R X� � �

( ( (
− − −�  ,

� � �
k k kLbnR X R X R X� � �

( ( (
− − −�  ,

� � �
k k kbnR X UbnR X LbnR X� � �

( ( (
− − −� ! ,

where � � � �, , ,k k k kposR X negR X UbnR X LbnR X� � � �
( ( ( (
− − − −

and �
kbnR X�

(
− are called the positive, negative, upper

boundary, lower boundary and boundary region of �X with
respect to kR�

(
− . If � �

k kR X R X� �
( (
− −∀ , then �X with

respect to kR�
(
− is rough, otherwise �X is precise or

definable.
The rough fuzzy set model based on logical disjunct
operation of variable precision and grade is stated as above.
By exploring the content, the following properties can be
obtained.

Theorem 3.1 Let ( , , , )I U A V F
(

� be an ordered

information system, �X is any fuzzy set of U and R ( is the
dominance relation of I

(

. The following conclusion is true,
namely

(1) � � �
k kR X R X R X� �

( ( (
− � ! ,

(2) � � �
k kR X R X R X� �

( ( (
− � ! ,

where [0,1]� & and 0.5k N& .

Proof (1) For x U∋ & , it is true that �( )( )kR X x�
(
− �

� �
[ ]

{ ( ) : ([ ] , ) 1
R

R
y x

X y c x X �
(&

(− ∃  �
∗ +

or }( )
Ry x

kX y
(&

/, . It is

evident that � � �
[ ]

( )( ) ( { ( ) : ([ ] , )
R

k
y x

RR X x X y c x X� (

( (
−

&
� − ∃

� �
∗ +

[ ]
( { ( ) : ( )} }).1 )

R
R

y x
y x

X y X y k�
(

(&
&

− − /, According to

the definition 3.1 and 3.2, there are �( )( )R X x�
( �

� �
[ ]

{ ( ) : ([ ] , ) 1 },
R

R
y x

X y c x X �
(

(

&
− ∃  �

[ ]
(( )

Ry
k

x
R X x

(&

( � − −

� �
∗ +

{ ( ) : ).( ) }
Ry x

X y X y k
(&

/, Therefore, it is true that

� � �
k kR X R X R X� �

( ( (
− � ! .

(2) The method analogous to that used above. □
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Theorem 3.2 Let ( , , , )I U A V F
(

� be an ordered

information system, �X is any fuzzy set of U and R ( is the
dominance relation of I

(

.It is true that
(1) � � �

k k kR X posR X UbnR X� � �
( ( (
− − −� ! ,

(2) � � �
k k kR X posR X LbnR X� � �

( ( (
− − −� ! ,

where [0,1]� & and 0.5k N& .
Proof According to the definition 3.4 it follows. □

Theorem 3.3 Let ( , , , )I U A V F
(

� be an ordered

information system, �X is any fuzzy set of U and R ( is the
dominance relation of I

(

.It is true that
(1) � � �

∗ +
[ ]

( )( ) { ( ) : ( )
R

R
y x

y x
k X X yR yX x� (

(

(
−

&
&

� − /,

min( , | [ ] |)}Rk x� ( ,

(2) � � �
∗ +

[ ]
( )( ) { ( ) : ( )

R
R

y x
y x

k X X yR yX x� (
(

(
−

&
&

� . (,

min(| [ ] | ,| [ ] | | [ ] |)}R R Rx k x x�( ( (  ,
where [0,1]� & and 0.5k N& .
Proof (1) According to the definition 3.4, it is true that

� � �
[ ]

( )( ) { ( ) : ([ ] , ) 1 or
Ry x

k RR X x X y c x X� �
(

(
−

&

( ∃  � −

�
∗ +

( ) }
Ry x

X ky
(&

/, for any object x ofU . By considering

the condition �([ ] , )Rc x X( �
[ ]

1 ( ) | [ ] |
R

R
y x

X y x (

&

�  , , there is

� � �
∗ +

[ ]
( )( ) { ( ( )) : | [ ] |

R
R

y x
y x

k RXR X x yX y x� �
(

(

(
−

&

(

&

/−� ,

�
∗ +

or }( )
Ry x

kX y
(&

/, . Therefore, there are �( )( )kR X x�
(
− �

� �
∗ +

[ ]
( ){ ( ) : | [ ] | or

R
R

y
R

x
y x

X yX y x�
(

(&
&

(/− , �
∗ +

( ) }
Ry x

X ky
(&

/, .

(2) The property can be proved in similar (1). □
Theorem 3.4 Let ( , , , )I U A V F

(

� be an ordered

information system, �X is any fuzzy set of U and R ( is the
dominance relation of I

(

. There are the following assertions
set up.
(1) When 0 0.5�∃ ∃ and 0k ∀ , there are

� �
[ ]

( )( ) ( { ( ) :| [ ] |
Ry x

k RposR X x X y x k� �
(

( (

&
− � (. ,

�
∗ +

[ ]
(1 ) | [ ] |}) ( { ( )) : (1 )(

R
R

y x
y x

Rx X yX y k� �
(

( &
&

((  −  .,

| [ ] |Rx k �(∃ ∃
∗ +

[ ]
| [ ]( ) | }) (

R
R

y x
y x

RX x ky
(

(

(

&
&

.(  −,
� �

∗ +
{ ( ) : | [ ] | (1 ) , | [ |})( ) ]

Ry
R

x
R XX y x k xy� �

(

(

&

( %  /, ;

�
[ ]

( )( ) 1 {( { ( ) | [ ] |
Ry x

k RnegR X x X y x k� �
(

( (

&
− � − (

∗ +
[ ]

}) ( { ( ) [ ] ,( ) |
R

R
y x

R
y x

X y k X y x k �
(

( &

(

&

−/ − ∃,

∗ +
[ ]

| [ ] |}) ( { ( ) | [ ]( ) |
R

R
y x

R
y

R
x

x X yX y x�
(

( &

(

&

(./ − %,

(1 ) ,| [ ] | | [ ] |})}R Rk x k x� �( (  % ;
� �

[ ]
( )( ) ( { ( ) | [ ] | ,

R
k R

y x
UbnR X x X y x k k� �

(

( (
−

&
−� ( ∃

�
∗ +

�
[ ]

(1 ) | [ ] |}) ({( ( )( ) )
R

R

R
y x

y x

X yX xy �
(

(

(

&
&

−∃  − .,
� �

∗ +
[ ]

( )(1 ( )) | [ ] | ,
R

R
y x

y x
RX y x Xk y�

(
(&

(

&
. ( (,

� �
[ ] [ ]

(1 ) | [ ] |}) ({( ( )) (1 ( ))
R Ry x

R
y x

x X y X y�
( (& &

( .−  − .

�
∗ +

(1 ) | [ (] | , | [ ] | }) )
R

R R
y x

X yk x k x k� �
(

( (

&

 ∃ ∃ (  −,

�
[ ]

( { ( ) (1 ) | [ ] | , | [ ] |
R

R
y x

RX y k x k x� � �
(

( (

&
 ∃ ∃ ∃−

�
∗ +

�
[ ] [ ]

| [ ] | }) ({(( ) ( )) (1
R R

R
y x y x

y x
Rx k X yX y

( (
(

(

& &
&

∃  − .  − .,
� �

∗ +
( )) :| [ ] | (1 ) , | [ |);( ) ]

Ry
R

x
R X xyX y x k � �

(&

( (%  /,
� �

[ ]
( )( ) ( { ( ) | [ ] | 1 | [ ] |

Ry
R

x
k RLbnR X x X y x k x� �

(

(

&

( (
− � %.   

�
∗ +

�
[ ]

| [ ] |}) ({( ( ))( )
R

R

R
y x

y x

k X x Xy y�
(

( &
&

(% % − . .,
� �

∗ +
[ ]

( )(1 ( )) | [ ] | ,
R

R
y x

y x
RX y x Xk y�

(
(&

(

&
− ( (,

� �
[ ] [ ]

(1 ) | [ ] |) ({( ( )) (1 ( ))
R Ry

R
x y x

x X y X y�
( (& &

( . − − .  

�
∗ +

(1 ) [ ] ( )| , | [ ] | )
R

R
y x

RX yk x k x k� �
(

( (

&

 ∃ ∃ (  −,
� �

[ ] [ ]
({( ( )) (1 ( )) | [ ] |

R Ry x y x
RX y X y x

( (& &

(. −.  %

�
∗ +

(1 ) , ( | [ ] |))
Ry x

RX yk x� �
(&

( /, .

(2) When 0.5 1�% ∃ and 0k ∀ ,there are
� �

[ ]
( )( ) ( { ( ) : | [ ] | (1 ) ,

R
R

y x
kposR X x X y x k� �

(

( (

&
− �  . (

�
∗ +

�
[ ]

(1 ) | [( ) ] |}) ( { ) :(
R

R

R
y x

y x

X y x kX y� �
(

(

(

&
&

.(  −,
�

∗ +

�
[ ]

| [ ] | 1 , })) ( )( {(
R

R
y x

y x
R X yx k X yk �

(
( &

(

&

∃ .∃  / −,
�

∗ +
| [ ] | , | [ ] |})( )

R

R R
y x

X yx k x� �
(&

( (% /, ;

� �
[ ]

( )( ) 1 {( { ( ) :| [ ] | ,
Ry x

k RnegR X x X y x k� �
(

( (
−

&
�  /−

�
∗ +

�
[ ]

}) ( { ( ) | [ |( ) ]
R

R
y x

y
R

x

k XX ky y x�
(

( &
&

(∃ ∃./ −,
�

∗ +
[ ]

(1 ), (1 ) | [ ] | })( ) (
R

R
y x

x
R

y

X yk x k� �
(

(

(

&
&

  % % − −,
� �

∗ +
{ ( ) | [ ] | , | [( ) ] |})

Ry x
R RX yX y x k x� �

(&

( (% −/,

2016 28th Chinese Control and Decision Conference (CCDC) 5511



� �
∗ +

[ ]
( )( { ( ) | [ ] | ,| [ ] |

R
R

R
y x

y x
RX y x k X yx k�

(
(

(

&
&

(%  %. ,

| [ ] |})}Rx� (% ;
� �

[ ]
( )( ) ( { ( ) | [ ] | (1 ) ,

R
k

y x
RUbnR X x X y x k k� �

(

( (
−

&
−� (  ∃

�
∗ +

�
[ ]

(1 ) | [ ] |}) ({( ( )( ) )
R

R

R
y x

y x

X yX xy �
(

(

(

&
&

−∃  − .,
� �

∗ +
[ ]

(1 ( )) | [ ] | (1 ) , ( )
R

R

R
y x

y x

X y x k X y�
(

(&

(
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Proof Because the first case 0 0.5�∃ ∃ and the second
case 0.5 1�% ∃ are symmetry, so the following only
provide the reasoning process of the case (1).
(1) By preconditions 0 0.5�∃ ∃ and 0k ∀ , it is true
that 1� �∃  and (1 )k k� � ∃ . In order to obtain
concise results, the comparison between | [ ] |Rx� ( and
| [ ] |Rx k(  is made. When | [ ] |Rx k �( ( , according to the

theorem 3.3, there are � �
[ ]

( () { ))( :
Ry

k
x

R XX x y� (&

(
− −�

�
∗ +

( ) }
Ry x

y kX
(&

/, � �
[ ]

( )( ( ) :) { | [ ] |
Ry x

k RR X x xX y� (

(

&

(
− .� (  

| [ ] |}Rx� ( .Then by �
kposR X�

(
−

� �
k kR X R X� �

( (
− −� # it

is obvious that � �
[ ]

( )( ) { ( ) | [ ] |
Ry x

k RposR X x X y x� (&

( (
− (.�

�
∗ +

, (1 ) | [ ] |}( )
Ry x

Rk X xy� �
(&

((  , . When (1 )k � ∃

| [ ] | ,Rx k �( ∃ it is evident that �
[ ]

( )( )
Rx

k
y

posR X x� (&

(
− � .

� �
∗ +

{ ( ) (1 ) | [ ] | , | [ ] |( }.)
Ry

R R
x

X y yk k kXx x� �
(

(

&

( ∃ ∃ (  ,

When | [ ] | / (1 ) ,Rx k �( %  there are �( )( )kposR X x�
(
− �

� �
∗ +

[ ]
{ ( ) | [ ] | (1 () , | [) ] |}

R
R

R
y x

y x
RX y X yx k x� �

(
(

(

&

(

&
%  /. , .

So the conclusion about �( )( )kposR X x�
(
− is true. And

other conclusions can be similarly obtained. □
Theorem 3.5 Let ( , , , )I U A V F

(

� be an ordered

information system, �X and �Y are fuzzy sets ofU , and
R ( is the dominance relation of I

(

. The following
assertions are valid, where 0.5, [0,1], ,k l N� � & & .

(1) k kR R� �
( (
− −3 � 3 � 3 .kR U U�

(
− �

(2)If � �X Y2 , then � �,k kR X R Y� �
( (
− −2 � �.k kR X R Y� �

( (
− −2

(3) � � � �( )k k kR X Y R X R Y� � �
( ( (
− − −! 4 ! � �( )kR X Y�

(
− ! 4

� �.k kR X R Y� �
( (
− −!

(4) � � � �( ) ,k k kR X Y R X R Y� � �
( ( (
− − −# 2 #
� � � �( ) .k k kR X Y R X R Y� � �

( ( (
− − −# 2 #

(5)When , k l� �( ( , there are

� �,k lR X R X� �
( (
− −2 � �,k kR X R X� �

( (
− −2

� �,k lR X R X� �
( (
− −2 � �,k lR X R X� �

( (
− −4

� � � �, .k k k lR X R X R X R X� � � �
( ( ( (
− − − −4 4

Proof The conclusions are obvious. □

4 CASE ANALYSIS

Let ( , , , )I U A V F( � be an ordered information system,
where 1 2 20{ , , , }U x x x�  is composed of 20 patients
with influenza, 1 2 3 4{ , , , }A a a a a� is the attribute set that
represents headache, fever, cough, and muscle pain,
and {1,2,3}V � is the set that represents the extent of the
disease. Let 1 indicate a lighter degree of the disease; 2
indicate a moderate degree of the disease, and 3 indicate a
heavier degree of the disease. Detailed statistical data is
shown in Table 4.1.
At first, a part of the patients were randomly selected as the
research object, namely 1 5 7 11 17 19 20{ , , , , , , }X x x x x x x x� .
The extent of the patient with influenza can be determined
by above symptoms. It is a fuzzy concept that the extent of
the patient with influenza. According to the result of
medical examination and doctor diagnosis, the extent of
seven patients with influenza is followed by 0.95, 0.82,
0.76, 0.88, 0.54, 0.45 and 0.64. The fuzzy set formed by
the above evaluation can be denoted by �A , namely
�

1 5 7 11 17{( ,0.95), ( ,0.82), ( ,0.76), ( ,0.88), ( ,0.54),A x x x x x�

19 20( ,0.45), ( ,0.64)}x x . Then the object classification
based on dominance relations can be calculated.
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Table 4.1 Medical diagnosis statistics

U headache fever cough Muscle pain

1x 3 3 2 3

2x 3 3 2 2

3x 1 2 1 2

4x 2 1 2 2

5x 2 2 2 2

6x 2 2 3 3

7x 3 2 3 1

8x 1 1 1 2

9x 2 3 3 3

10x 2 3 1 2

11x 3 1 3 3

12x 1 2 1 1

13x 2 2 2 1

14x 1 2 2 1

15x 1 2 2 2

16x 3 1 2 2

17x 3 3 1 1

18x 3 3 2 1

19x 2 1 1 1

20x 1 3 3 1

Might as well choose 0.3� � and 1k � , the values of

[ ]ix
( , �

∗ +
( )

Ry x

X y
(&

, , �([ ] , )Rc x X( and �
∗ +

[ ] ( )
R

i
y x

x X y
(

(

&

 ,

are shown in Table 4.2.
Case 1 The required values can be calculated by the
theorem 3.1. The detailed calculation process is as follows:
(1) When 0.3� � , there are

�
1 2 4 5{( ,0.95), ( ,0.95), ( ,0.95), ( ,0.95),R A x x x x�

( �

7 11 13 16( ,0.76), ( ,0.88), ( ,0.95), ( ,0.95),x x x x

17 18 19( ,0.95), ( ,0.95), ( ,0.95),x x x 20( ,0.64)}x ,
�

1 7 11{( ,0.95), ( ,0.76), ( ,0.88)}R A x x x�
( � .

When 1k � , there are
�

4 8 12 13{( ,0.95), ( ,0.95), ( ,0.95), ( ,0.95),kR A x x x x( �

14 19( ,0.95), ( ,0.95)}x x ,
�

1{( )5 ,,0.9kR xA( � 7 11( ), (,0.76 , )}0.88x x .

(2) According to the results obtained from (1) and
theorem 3.1, the following conclusions can be
obtained, namely

�
1 2.3 51 40 ( ,0.95), ( ,0.95), ( ,0.95), ( ,0.95),{ x x x xR A(

− �

7 8 11 12( ,0.76), ( ,0.95), ( ,0.88), ( ,0.95),x x x x

13 14 16 17( ,0.95), ( ,0.95), ( ,0.95), ( ,0.95),x x x x

18 19 20( ,0.95), ( ,0 }.95), ( ,0.64)x x x ,

�
1 7 10.3 1 1( ,0.95), ( ,0.76),{ ( ,0.88)}.x x xR A(

− �

(3) Combined with the results obtained by step (2), the
following conclusions can be obtained by the
definition 3.4.

�
11 7 10.3 1( ,0.95), ( ,0.76), ( ,0.88{ ,)}posR xA x x(

− �

�
0.3 1 2 31 4( ,0.05), ( ,0.05), ( ,1)( ,0.05),{ x xR xne A xg (

− �

5 6 7 8 9 10( ,0.05), ( ,1), ( ,0.24), ( ,0.05), ( ,1) ( ,1)x x x x x x

11 12 13 14 15( ,0.12) ( ,0.05), ( ,0.05), ( ,0.05), ( ,1)x x x x x

16 17 18 19 20( ,0.05),( ,0.05),( ,0.05),( ,0.05),( ,0.36 },)x x x x x
�

0.3 1 1 2 4 5( ,0 05), ( ,0.95), ( ,0.95), ( ,0.9{ 5),Ubn A x xR x x(
− �

7 8 11 12 13( ,0.24), ( ,0.95), ( ,0.12), ( ,0.95), ( ,0.95),x x x x x

14 16 17 18 19( ,0.95), ( ,0.95), ( ,0.95), ( ,0.95), ( ,0.95),x x x x x

20( ,0 }.64)x ,
�

0.3 1 1 7 11( ,0 05), ( ,0.24), ({ 0 }, 2) ,.1x x xLbnR A(
− �
�

1 2 50.3 41 ( ,0 05), ( ,0.95), ( ,0.95), ( ,0. ,{ 95)x xA xn xb R (
− �

7 8 11 12 13( ,0.24), ( ,0.95), ( ,0.12), ( ,0.95), ( ,0.95),x x x x x

14 16 17 18 19( ,0.95), ( ,0.95), ( ,0.95), ( ,0.95), ( ,0.95),x x x x x

20( ,0 }.64)x .
Case 2 According to the theorem 3.4, the required values
can be directly calculated. When 0.3 1,k� � � , there are

�
11 7 10.3 1( ,0.95), ( ,0.76), ( . }8){ ,0 8x x xposR A(

− � ,
�

1 21 40.3 3( ,0.05), ( ,0.05), ( ,1) ( ,0.05),{ x x xneg xR A(
− �

5 6 7 8 9( ,0.05), ( ,1) ( ,0.24), ( ,0.05), ( ,1)x x x x x

10 11 12 13 14( ,1) ( ,0.12) ( ,0.05), ( ,0.05), ( ,0.05),x x x x x

15( ,1)x 16 17 18 19( ,0.05), ( ,0.05), ( ,0.05), ( ,0.05),x x x x

20( ,0 }.36)x ,
�

0.3 1 1 2 4 5( ,0 05), ( ,0.95), ( ,0.95), ( ,0.9{ 5),Ubn A x xR x x(
− �

7 8 11 12 13( ,0.24), ( ,0.95), ( ,0.12), ( ,0.95), ( ,0.95),x x x x x

14 16 17 18 19( ,0.95),( ,0.95),( ,0.95),( ,0.95),( ,0.95),x x x x x

20( ,0 }.64)x ,
�

0.3 1 1 7 11( ,0 05), ( ,0.24), ( 0 }2){ , .1x x xLbnR A(
− � ,
�

0.3 1 1 2 4 5( ,0 05), ( ,0.95), ( ,0.95), ( ,0.9 5),{bnR x x xA x(
− �

7 8 11 12 13( ,0.24), ( ,0.95), ( ,0.12), ( ,0.95), ( ,0.95),x x x x x

14 16 17 18 19( ,0.95), ( ,0.95), ( ,0.95), ( ,0.95), ( ,0.95),x x x x x

20( ,0 }.64)x .
Obviously, calculation processes of two methods are
different. The step of the first method is as follows:
�R A�

( and �R A�
( are firstly calculated; then �

kR A�
(
− and

�
kR A�

(
− are obtained; finally, the other regions are calculated.

The second method is to directly use the result of the
theorem to calculate. The results of the above two methods
are consistent. In practical application, it is necessary to
select appropriate methods to solve problems according to
their own needs.
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Table 4.2 The statistical data about dominant classes

ix | [ ] |ix
(

�
∗ +

( )
Ry x

X y
(&

, �([ ] , )Rc x X(
�

∗ +
(| [ ] | )

Ry x
i X yx

(&

(  ,

1 1 0.95 0.050 0.05
2 2 0.95 0.525 1.05
3 8 1.77 0.779 6.23
4 8 2.65 0.669 5.35
5 5 1.77 0.646 3.23
6 2 0 1.000 2.00
7 1 0.76 0.240 0.24
8 12 2.65 0.779 9.35
9 1 0 1.000 1.00
10 4 0.95 0.763 3.05
11 1 0.88 0.120 0.12
12 15 3.71 0.753 11.29
13 8 2.53 0.684 5.47
14 11 3.17 0.712 7.83
15 6 1.77 0.705 4.23
16 4 1.83 0.543 2.17
17 4 1.49 0.628 2.51
18 3 0.95 0.683 2.05
19 14 4.4 0.686 9.60
20 2 0.64 0.680 1.36

5 CONCLUSIONS
In real life, the fuzzy phenomenon can be seen everywhere.
How to accurately describe a fuzzy concept is a very
meaningful research topic. From the perspective of logic
relationships, this paper considers the relative quantization
and absolute quantization information of approximation
spaces. It is more important that the rough fuzzy set model
based on logical disjunct operation of the variable
precision and grade are proposed in the ordered
information system. Through in-depth study, the basic
structure of the model and its important properties are
obtained. Finally, an illustrative example is introduced to
further deepen the understanding of the model.
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