
IOP Conference Series: Materials Science and Engineering

PAPER • OPEN ACCESS

Granular computing and reasoning based on rough logic
To cite this article: Yanhong Wu et al 2019 IOP Conf. Ser.: Mater. Sci. Eng. 569 052043

 

View the article online for updates and enhancements.

This content was downloaded from IP address 123.138.107.200 on 14/10/2019 at 22:52

https://doi.org/10.1088/1757-899X/569/5/052043


Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

AMIMA 2019

IOP Conf. Series: Materials Science and Engineering 569 (2019) 052043

IOP Publishing

doi:10.1088/1757-899X/569/5/052043

1

Granular computing and reasoning based on rough logic 

Yanhong Wu 1, Jianxia BAI 2,* ,Liping Shen1 

(1Basic teaching Department, Shandong Huayu University of Technology, Dezhou, 

Shandong, 253500, China. 

2Deptartment of Mathematics, Tianjin University Renai College,301636, China) 

*Corresponding author, E-mail: jianxiabai@yeah.net 

Abstract: This paper makes an effective combination of rough set and granular computing, 

and proposes a logic inference form based on rough granular computing. The advantage of 

rough logic granular computing lies in its demonstration form which is given by array, it can 

illustrate the formula semantic more directly, and furthermore the reasoning results can be got 

according to the data information searched momentarily. 
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1.  Introduction 

The expressive method used by granular computing[1][2] which is based on rough set[3][4][5][6][7] is very 

special. Each granule is expressed in a binary set. The first element of the set is a logic formula, and 

the second element is a semantic set corresponding to the formula. 

Because the two elements of this binary set make up a cohesive whole that shows both syntax and 

semantic set, so it is called granule. It is both logical and set theory. 

This makes it possible to use both logical method and set theory method in deductive or other 

approximate reasoning[8]. So this is also the advantage of granular computing. 

2. Basic Theory of Rough Logic 

Definition 1.1[9] Suppose that ),( AUIS =  is a information system. U is all of the objects discussed. 

A  is the property set. Define ),( va  or va  is an atomic formula in the rough logic, where Aa  

and aVv  is the attribute value. The formula which combines the atomic formula with the classical 

logical conjunction is called a compound formula. 

Definition 1.2[9] Rough logic（ RL ） is composed of attribute set A , attribute values set 


Aa

aVV


= , usual logical connective word, parentheses and the following formula 

(1)All the atomic formula of form va  is the wff  in RL , Aa , aVv ； 

(2)Suppose that   and   are wffs  in RL，then  → ,,,,  are wffs  

in RL； 

(3)The formula which is got from finite number of repeated using (1) and (2) is wffs in RL . 

Definition 1.3[9] Giving information system ),( AUIS = ，suppse that )(•F  is a Rough logic 

formula in IS ，define formula )(•F : )}(||{))(( •=• FuUuFm IS ， 

../../../../../Program%20Files%20(x86)/Youdao/Dict/6.3.69.8341/resultui/frame/javascript:void(0);
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Definition 1.4[9] Suppose that ISRLFF 21 ,  is the Rough logic formula on the given information 

system, the semantic sets are )(),( 21 FmFm ，then it gets： 

（1） )()( 11 FTUFm Iu−= ； 

（2） )()()( 2121 FmFmFFm = ； 

（3） )()()( 2121 FmFmFFm = ； 

（4） )()()( 2121 FmFmFFm =→ ； 

（5） ))()(())()(()( 122121 FmFmFmFmFFm  = . 

With rough logical formula, the truth value of rough logical formula is defined as follows: 

Definition 1.5[9] Suppose that ISRLFF 21 ,  is the rough logic formula in IS, then  

the true value is defined as follows:   

(1) )(/))(()( 11 UKFmKFTIu = ; 

(2) )(1)( 11 FTFT IuIu −= ； 

(3) )()()( 2121 FTFTFFT IuIuIu = ； 

(4) )()()( 2121 FTFTFFT IuIuIu = ； 

(5) ))}((,)),(()),((min{))()(( 121111 nIuIuIuIu eFTeFTeFTxFxT = . 

3. The theory of Granular computing on rough logic 

Definition 2.1[9] Suppose that ),( AUIS =  is a information system, is the rough logic formula in 

IS , )(m  is its semantic set,define binary pair ))(,(  mG =  as the basic Granular about   in 

IS . 

All the Granular in IS  is ISL . 

If =)(m ，then can call  is false in IS ，it can be written as GIS| ； 

If Um =)( ，then can call  is true in IS ，it can be written as GIS=| ； 

If Um  )( ，then can call   is satisfied in IS ，it can be written as GIS| ； 

If ))((}|:{)(  mBxUxm IS  == ，Where m  is the lower semantic function of  ，then 

  can be called rough lower true in IS ，it can be written as  GR
=| ； 

If ==  }|:{)(  ISxUxm ，then  can be called rough lower false in IS ，it can be 

written as GR
| ； 

If ))((}|:{)(  mBxUxm
IS

 ==  ，Where m  is the lower semantic function of  ，

then   can be called rough upper true in IS ，it can be written as G
R=| ； 

If == 

 }|:{)( 
IS

xUxm ，then  can be called rough upper false in IS ，it can be 

written as G
R| ； 

If UmBmBm  

 ))(())(()(  ，then   can be called rough satisfied in IS ，it 

can be written as GR| . 

If UxUxm
IS

== 

 }|:{)(  ，then   can be called rough true in IS ，it can be written as 

GR=| . 

If UxUxm
IS

== 

 }|:{)(   and ==  }|:{)(  ISxUxm ， then   can be 
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called rough incompatible in IS . 

For decision rules  → in a decision system，it can be written as ),(  ，Its semantic set is 

written as ))(),((  mm ，The basic Grain of the rule  → is defined as )))(,()),(,((  mm . 

Definition 2.2[9] Suppose that ))(,()),(,(  mGmG ==  are two Grain of statements. Their 

operation definitions of connectives  (negation),  (or),   (and),  (implication) 

 (equivalence) are as follows: 

（1） ))(,())(,(  mUm −= ； 

（2） ))()(,())(,())(,(  mmmm = ； 

（3） ))()(,())(,())(,(  mmmm = ； 

（4） ( , ( )) ( , ( )) ( , ( ) ( ))m m m m        = →   
      

( ( ) ( ) ( ) ( ))m m m m    

    
 

（5） ( , ( )) ( , ( )) ( ,( ( ) ( ) ( ) ( )) (( ( )m m m m m m m           =      

 
 

( ) ( ) ( )) ( ( ) ( ) ( ) ( ))))m m m m m m m         

       

 

4. Semantic Reasoning Based On Rough Granular 

Based on the grammar and semantic of granular computing, the semantic reasoning of granular is 

given. 

Theorem 3.1 Suppose that ISLmGmG == ))(,()),(,(  ，then：if GGGR = )(| ，

then GR
=| . 

Proof：Because GGGR = )(| ，so it gets 

UmB

mBmBmBmBmB

mBmBmmBmB

==

==

→→=→







))((

))(())(())(())(())((

))(())(())()(()))((











 

then GR
=| . 

Theorem 3.2 Suppose that ISLmGmG == ))(,()),(,(  ，if GGR
=|  and GIS=| ，

then GR
=| . 

Proof：Because GGR
=| ，so it gets 

UmBmBmBmB ===→  ))(())(())(())((    

and because GIS=| ，so Um =)( ， =−= 

 ))(())((  mBUmB ，  

UmB = ))((  . 

Theorem 3.3 Suppose that ))(,()),(,(  mGmG == are two granular statements on rough 

granular.Then there are two conclusions: 

(1) If GGR
=| ，and Umm =)()(   ，then GR

=| ； 

(2) If GR=| ，and =)()(  mm  ，then GGR
| . 

Proof: (1) Because GGR
=| ，so 

UmBmBmBmB ===→  ))(())(())(())((    

And Umm =)()(   ，then )()(  mmU −  

UmBmBmB ==  ))(())(())((    

It gets the conclusion. 
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(2) Because GR=| ，so UmB = ))((   

And because Umm =)()(   ，so )()(  mUm − ，then  

))(())(())((  mBUmUBmB 

 −=−
 

So gets the conclusion 

=−=−=

==→







))(())((

))()(())(())((





mBUmUB

mmBmBmB 
 

Theorem 3.4 There are Granular ISLmG = ))(,(  in approximate space,which makes G and 

G  are true in IS . 

Proof: If G is rough and not compatible in IS ， then UmB = ))((  , and 

= ))(( mB .So, UmBUmUBmB =−=−= 

 ))(())(())((  . 

Theorem 3.5 For Granular ISLmG = ))(,(   in approximate space ),( AUIS = , If G is rough 

and not compatible in IS , then G is rough and not compatible in IS . 

Proof: BecauseG is rough and not compatible in IS ，then UmB = ))((  ，and = ))(( mB  

so，           UmBUmUBmB =−=−= 

 ))(())(())((   

=−=−= 

 ))(())(())((  mBUmUBmB
 

Then can get the conclusion thatG is rough and not compatible in IS . 

Theorem 3.6 For Granular ISLmG = ))(,(   in approximate space ),( AUIS = . 

(1) If G is rough and not compatible in IS , then for all ISLmG = ))(,(  ， there are 

GGR
=| and GGR

| ，namely GG  is rough and true in IS ， GG  is rough and false in 

IS ； 

(2)There is ISLmG = ))(,(  ， which makes GGR
=| and GGR

| ， namely 

GG  is rough and true in IS ， GG  is rough and false in IS . 

Proof: (1) BecauseG is rough and not compatible in IS ，then UmB = ))((  ，and = ))(( mB . 

For all the rough Granular ))(,(  mG = ， 

UmBmBmmBmB ===  ))(())(())()(())((    

==  ))(())(())()(())((  mBmBmmBmB   

then， = ))(( mB  

(2)For rough Granular ISLmG = ))(,(  ，if ISLmG = ))(,(  ，and satisfies 

Umm =)()(    
and =)()(  mm   

Then 

UmBmBmmBmB ===  ))(())(())()(())((    

==  ))(())(())()(())((  mBmBmmBmB   

5. Conclusion 

This paper mainly discusses rough Granular logic, defines several kinds of Granular operations similar 

to the classical propositional logic operations, and realizes the deductive reasoning using the method 

of Granular calculation. The advantages of this reasoning are both logical and collective, so that the 

formula in each step and its evolution process of semantic set can be intuitive to see in the process of 

reasoning, then enhance the transparency and generalized of the reasoning.  
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