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Abstract: To theproblen that the know ledge reduction algorithm s in the rough set model based on database systen s
areonly suitable for consistent decision tables not for inconsistent ones, a converting algorithm isproposed to con-
vert decision tables into consistent decision tables and keep the core and the set of reducts The correctness of con-
verting algorithm isproved and its time complexity is analyzed Based on that, the converting algorithm is designed
by utilizing the database set operationsand QL statements, 9 the know ledge reduction algorithm s in themodel are
extended to being suitable for inconsistent decision tables T heoretical analysis and expermental results show that
the extension of the know ledge reduction algorithm s is still efficient
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, 1 1 , s= U,C,D ,
, Rough U= {t1, t2, ,ts},C= {Door, Size, Cylinder},D
= {M ileage}.
S ,POS (D) = {t, tz ta, t7, s}, Yo= CYo
2 = {ts ts5, t6} # O, S . ,
S= U,C,D , u 1 , 1
1C ,D ) ]
CnD= @& x U a C D,a(x) . , Han 1 ts,
X a . D ts, te Si( 2).
U UMb = {Y1, Y2 ,Ynk %) 2 ta, ts, to S
# PcC,XcU x U,BX P(X) Tuple-id Door Size Cylinder M ileage
X P ,POS- (D) D P- CIx e t 2 compact 4 high
P X . t2 4 sub 6 low
1 POS(D) = U, S ta 2 compact 6 low
, S . t7 4 sub 6 low
2® B cc, POS (D)= POSD), ts 2 sub 6 low
a B, POS. a0D)#z POS(D),
3 S Si
B S .S
RED» (C).
3 S S
3" CORE> (C) = B
B RED, (C) S S1
S COREp (C) {Door, Cylinder} {Cylinder}
S= uU,Cc,D , POS (D) REDo (C)  {{Door, Cylinder}} {{Cylinder}}
= CY: CY: CYm, Yo=U- POS(D),
3 , S S:
CYo= Yo CYo D C
, Han
’ 32
1, S , CYo= @,
3 1
Han , ’
’ 1 : S= uU,c,D = {d} ;
31 Han
: Ts= U1,Cy,D1= {dl}.
Han (el
Stepl: POS:(D) CYo = U -
’ POS (D);
(6] ’ Step2: loye|= 0, di=d, Step5;
1 S Step3: val, x POS(D),
" val # d(x);
Tuplei D Si Cylinder M il
uple-l oor 1ze ylinder lieage Stm4 X ms:(D ) , dl(x) - d (X)’
t1 2 compact 4 high
X  CYo,d1(x) = val;
t2 4 sub 6 low
StepS U= U,Ci= C
4 4 high
t3 compact [o] 1, S ’ |CY0 | -
2 6 |
ta compact ow 0, Te s: S , Ts
ts 4 compact 4 low
CYo
4 4 high
te compact ig val, POS (D)
[
v N sub ° o 1 , val= other, S
ts 2 sub 6 low
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4 1 s Ts POS (D) = POSD)=BYo = BU -
Tuple-id Door Size Cylinder M ileage POS(D))=BU- POSD))=U- POS(D)
t1 2 compact 4 high = Yo= CYo, BYo= CYo 1
t2 4 sub 6 low 1 BcC S
t3 4 compact 4 other
t 2 compact 6 low Vi {0,1, ,m},BYi= CVY;j (3)
ts 4 compact 4 other Va B,3i {01, ,m},
te 4 compact 4 other B - {alYi Z CV; (4)
t7 4 sub 6 low 1 :
ts 2 sub 6 low 2 BcC Ts
1 4, ts, ts, to '
M ileage . . Vi {0,1, ,m}, B(CY)=cCY; (5
. Ts= Uy,Ci,D:, Ui= {tts ,1tg},Cs va B,3i {01 .m},
= {Door, Size, Cylinder},D:1= {M ileage}. B-{a}(@v) # oV ©®
5 1 4 2 Bcc, Vi {01 ,m},
5 s( 1) Ts( 4) B (CY)) = CYi<RYi= CV. (7
s Ts 2 %
{1, ta, ta, t7, te} {t, tz, ,tg} 3 _B SR TS '
P o Vi {0,1, ,m},BYi= CY; (8)
Va B,3i {01, ,m},
{Door, Cylinder} {Door, Cylinder} B-_{a}y,# CY. (9)
{{Door, Cylinder}}  {{Door, Cylinder}} 1 3 BEsC S !
B Ts . , 1 3
5 , Ts , S
; 1 REDo (C) = REDo,(Cy).
Rough , Ts 1 3,
S e 2 COREs (C) = COREy, (Cy).
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1, 4 1 {Door, , Ts S
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(10]. 34
1) Door = 2 Cylinder = 4 - M ileage = [4] POS:(D) ,
high; o(lc D | [loglu .
2) Door= 4 Cylinder= 6 —M ileage= low; [4] ,
3) Door= 2 Cylinder= 6 M ileage= low. o ( |C
33 D|U|loglu) o(lc D[ |logl .
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2)Ts S S )
1, Ts S
1 BcC S 4 Rough
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1 2,Ts S
X Y ,
Count; Card (X ) X :
Select: 0 wnditon (X ) X
condition ;
Projection: Il (X) X
: A X ;
Renane Pz (X) X , Z;
6-Join: X 0 wndition Y X Y
condition :
A dd: addig (X)) X b,
X b ;
Update updatesx)-awx (condition)
condition X b
a(x).
, S
, C
D, , ID.
1 Tupleid
1 S S=
Ts; S ,
di, d: S ,
1 :
1% s
Card(Il.(S)) = Card (Il o (S)). (10)
ol6] s
CYo= ILip} (S® c=v.c spxv.o (A (S))). (11)
1 2, :
2 : S= U,C,D = {d} ;
Ts= U,C,D:1= {di} .
Stepl: Card(Il(S)) = Card(ILk o (S)),
s .

Step2: addga, (S):
Step3: val,
X & Thio) (S@c=v.c vozv.0 (A(S))),
val # d (x);
Step4: updates, (o= daco (S);
Step5: updates, (= va (X

Lo} (S®s c=v.c uo=v.o (A (S))).

2 ,Stepl S
, , Ts = S S ,
Step2 S
d. Step3 val, X
POS (D), val# d(x). : d
, POS(D) d
max, val= 2nax Stepd Stepb
S d1 : X  CYo,di(x) =
val, x POS(D),d:i(x) = d(x).
2 L ,
Stepl L

Card(IE (S)):
SEL ECT COUNT(DISTNCT B )FROM S.
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Stepl: 2 Ts;
Step2: [7,8]
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3 , Stepl
Step2
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/S /S /s

1 8 Q 65

operative 90 Q 86
diabetes 768 Q 29

tic 958 Q24
hepatitis 155 10 127 10

horse 300 5 136 10

o O o N

a 70 Q 26 Q 30
Q 86 Q 13 Q13
Q41 Q14 Q24
Q 36 Q 16 Q 32
123 Q 18 Q24
142 Q 35 Q 57

W © O O 0 K
W © 0O W 0 K

[2 4]

Rough

Han

L ( 2),
Rough
(3. ,

(References)

[1] Paw lak Z, GrzymalaBusse J, Slow inski R, et al Rough
Sets[J]. Canmunication o the ACM , 1995, 38(11):
89-95

[2]Wang J, Wang J Reduction A IgorithmsBased on D is-
cernibility M atrix: TheO rdered A ttributesM ethod[J].
J o Canputer Science and Technology, 2001, 16(6):

489-504

[3] , , .
[J] , 2002, 25(7): 759-766
Wang GY, YuH, YangD C. Decision Table Reduc-
tion Based on Conditional Information Entropy [J ]
ChineseJ o Camputer, 2002, 25(7): 759-766 )

[4] : , , . Rough [J1

, 2003, 26(5): 524-529

(Liu SH, ShengQ J, WuB, et al Research on Effi-
cient A Igorithm s for Rough SetM ethods[J]. ChineseJ
o Camputer, 2003, 26(5): 524-529 )

[5] . M 1 : ,
2001
(zhangW X, et al Rough Set Theory and M ethods
[M ] Beijing: Science Press, 2001 )

[6]HanJC, HuX H, Lin T Y. An EfficientA Igorithm for
Computing Core A ttributes in D atabase Systens[A ].
14th Int Symposiun on M ethodologies for Intelligent
Systems[C]. Springer-V erlag, 2003: 663-667.

[7]HanJC, HuX H, Lin T Y. A Nev ComputationM od-
el for Rough Set Theory Based on Database Systens
[A'] 5th Int Conf on Data W arehousing and K naw |-
edgeD iscovery [C]. Springer-V erlag, 2003: 381-39Q

[]HUX H,LinTY, HanJC A Nev Rough SetsM odel
Based on Database Systans[A ] Proc o 9th Int Conf
on Rough Sets, Fuzzy Sets, D ataM ining and Granular
Camputing[C] Springer-V erlag, 2003: 114-121

[9] Hu X H. U sing Rough Sets Theory and D atabase Oper-
ations to Construct a Good Ensanble of Classifiers for
DataM ining Applications[A ]. Proc o the 2001 IEEE
Int Conf onD ataM ining[C] W ashington, 2001: 233-
240

[10] Akhil Kumar. Nev Techniques for D ata Reduction in

aDatabase Systen for Know ledge D iscovery A pplica-
tions[J]. J o Intelligent Inf omation Systens, 1998,
10(1): 31-48



