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Abstract; To reduce the decision table of storage space, and improve the efficiency of computing
attribute core, a decision table simplification algorithm based on attribute single-valued represen-
tation is proposed. The definitions of the size and weight of condition attribute, single-valued at-
tribute and simplified decision table are presented. Then the rigorous calculation formulas of the
size, weight and the condition attribute value set of every object converting into a single-value are
given. The inverse theorem is proved, which indicates that the simplified decision table are en-
dowed the same information with the original decision table. The storage space of decision table is
reduced greatly because the multi-dimension attribute values are decreased to one dimension ones.
Then the attribute core algorithm based on the simplified decision table is compared with that
based on existing decision table. Experimental results show that the computing efficiency of the
former is obviously higher than that of the latter, especially for large-scale decision table.

Keywords: decision table; attribute single-valued representation; simplification algorithm; at-

tribute core

7E Rough SR rh @A FIEAEEE SN T T O R SR MR . TR
R IE Rough ISR IT S M2 —5 . Hu  Z @A TR R 38 T X 404 M ol 7 e 3ty F

Wk H B . 2009-04-30.  VEFEfAr . ZHUE (1971 —) A b A RO R AR RO B B L AT b. ZEGiH .
FE R m AR BIE & BRI B Bh I H (2007 AA04ZA432) 5 IR N T ol B4 e e %5 Bh i H (SG0729).



84 i 7 1 R N = S A B
TR B RO A4 —Bh OCL AL U 1%, 58 P

B, OCIU 5. kD5-6 1000 Thuk e & TEDRORER

AAIE S 0 JB A% A, SCk [ 7R A P 2.1 BEEAENX

R TR S e S W el ) o 7= N7 = R S EN 6 fEL=U.C,d,V, f)h,# PZC,
AR 28 BE N OCTA P (U NglU D 2SI ISEN  P={p, poseees pu) U p; A<G<o) YN FE N 5, P

OCIAT|UD. SCHRLES 48 H T P 5k 5 ] Ab 3307k Fn Ik
T 7 Ak 22 00 B A SR R Rk LR ) &2 4% B R
max(OC|A| [U/A1») O AU, 23] 8 24 Ky
max(OC|U|),OC|A||[U/A?)). i i % SCk[3-8]
(0T s & BRI PEAZ BT E 3 02 2% B 5 SR R (W A4
2 A LU YIRS, IR 56 36 A A7 it 2 [B) B4
S JE PERZ TR
T B R A AT RROR AR SRR T —Fh
FH TP B 2 14 D SR SR T A 5302 (il 2R R TR 1 1
Feik i Z YRR — 2, P D3R 2 0 A7 it 2 [R)
R JEE ARG A48 5 8 A% A 3 SRR B 5 T S,
AR SCHY SR UERR , 56 1) £k ke 5 28 1) P A 5
Nz PRI AR AP R Y TR R .

PR

1 Rough 4 Ay REAME &

EX1 —MEERL L=U,AV, O, HP U &
WL ICER €U WA — DX A BIETEES .
JCER a €A TR —AJEM:; V:aLeJAVa WVa Fong ik
a fESEG £ & UXA—->V st g4 € U haef
X% 2 WEYEE B xEUa €A, f(xsa) EVa.
AL EM RS C MdkEHE D W C
UD=A,CND=, MiZfF B RGN IR R G5k
R AR EEES REE 1 I0xE B D=
dy U L=U,C.,d,V, ) YRR g R 3R,
EX2 fEL=U,C,D,V, ), 2 PZAN| P Xf
U B4R U/P={Py,Py,+,P,}, 0<a<|U]|,
P, (1<<n) 2524,

EX3 1 L=U,C,D.V, )% PCA, XU,
U/P={P\,Pys, P} F8 P (XDO=UI{P; | P, €

U/P.P, =X} X T P B FIERIE.

EX4 (£ L=U.C,D,V,H, & P,QCA, N P
KT QUIERIZ K Zp(Q= | P ().

EN S5 £ L=U,C,D,V, HH, & PZC, Zp(D)
=Z:(D), BARFEE REP, Zp (D) =Z (D) U] Pk
C HIXHF D iy—A20 1, R A 2 84 S R
S C W%,k Hp(O).

MRBEEEG N S=1 RO 1]
s =max(V, ) +1, 1<<j<<m (D
EX 7T 1 L=WU,C,d,V,HH,# PZC,P=
{prsposeeespnt s P BIRESE S Ty W=
v, ). py (<G <m) IAUE
Jl,] =1

1H5,,2<]<m

EX8 fEL=W.C.d,V, )b, 2% PSC0 Py
K Pw. 3F Y 2 €U, Pw X R (18 VESAE N

S19829°°°

W1 s W2

(2)

f(xsPy) Z(f(x,p])w), 1<j<<m (3

EX9 7("L—(U C.d,. V. O, P=C, Py N
P iy mal)E v, Ve, R Py B{EEL V=V, U
Vil Ly=WU,Py.d,Vy, )N Ly={U,P,d.V,
DR,

T 7 L=WU.C.d.V.H, % P<C,Lyw=U,
Py.d.Vy. ) Ly=U.P.d. V. /) itk ki
MM TFVY2EU, f(x.P)={f(x,p)s f(xsps)>
ooy f(xs pu) VR f (s Py ) J2 AT LLIS [a] B 460 17 5 )

FCaspo) = im(%) )

fx Py) — D) (flxspwy)
k=j+1
w]

I<<j=m—1
2w R pr BIBUE.
ER st (D AR () AT £ p) 1<,

Sf(x,p;) = int

(5

f‘(l'ypj><5/ D mﬁ(g)ﬂT&tﬂ f(x,[)l)w1<sl —Wsy s
Z (f(x,pk)wk) <w]-+1 ’ JI_“J
k=1
int(( X (f(ars pow)) /wpn )= 0 (6)
k=1

m—1
f(x,Py) = f(x,p)w, + 2 (f(xspwy)

f(i;PW) [ (s pa )+(Z<f<rspﬁ>w>>/w

Kb [y po) JEBEB X (6) W 1 RO £ 75 31



414

IR A5 TR M SR B PR SRR LSk Jm M 85

int( f(x.Pw)/w,)= f(x.p,) +
md«fﬂﬂﬂmmwwmd
flxsp) = int(f(x, Pw)/w,)

25 ATER 52X (4) ML, ]300 5 B R B T fR Ak ke
TR ANE IR EA M A9 (5 B8, L Rough
MM S R REE A T AL s 2.
2.2 EMUEZERERESW

FhdesiE L= U, C.d,V, ) PCC, ¥ L=
(U,P.d.V, )it Ly= U, Py.,d,Vy. ) BJE
EE 1 PR, Y| Py | =1.d| =11, 2058 1 Byt
[ 2R OCIP| U 25 34BN OCI P ) s 4
% 2 (R 24 OCD)  ZsaE Z4 B OC| P )
AT 3 (R 24 BE R OC| Pl U |, 251818 2% 5 H
OUUD. ERZHIEB T, | PI<<|U| . fiifb e %
PRI R A 28 OCI P U 2882 24 N
OC|UD.

WA REXL=(U,C,4,V,[)HLHP<C

Hrh PxF R I 8 4L R 3K K Ly, = (U, Py.d,Vyy, f)
BB HEPHY N REEES

S B2 THEPX M BEEEW

SRS W EPX R AR AT,

K1 R L

F1 BN —BPSEE, oo~ FTREUIEE,
d FRPRIBIE. B P={p1spos ps ) o pr=c1s
pr=cs ps=cs, fLIRIRER Ly = (U, Pw.d. V. )
AT FRANT « P SRR AL S i i 2B B 1 115
S=1{3.3.3) AT 2 HH9L W=1{1.3.9) . i3 3
H#H Ve, =1{0,15,5,13,21,13,9,13) . L5 i ke
RN 2 FiR.
F1 R#ERRE

U 1 C2 C3 Cy Cs Cq C7 d

x) 0 0 0 0 1 1 0 0

ko) 0 2 1 2 2 0 0 0

% 2 MLk E

U Py d
a1 0 0
K2} 15 0
Z3 5 1
x 13 1
X5 21 0
X6 13 0
7 9 1
X3 13 1

3 P Jm A L M IR E b

H TR AL e SRR A UG PSR A H R 15 2
FIRBES) . PR P A% 1 358 AT LA ST A T Ak TR SR
F b ARSCE I T T R A DR SRR A PR R TR
LR 2) Bk B e e R AT T AL AR
A AN —E AR R B b AR A I T I
JE .

WM HRERL=(UCAV,f)
W B H(C)
S B Hy(C)=0
L2 X Ve, € C,P=C-{c;}
(1) W SRR KLy, = (U,Py,d, V. )
(2) RPN Xt R AEUBEAT HE 7
(3) Vp, =Ly(1,1)
k=Ly(1,2)
for j=2to|Uldo
if Vo, =Ly(j1)
if k#Ly(j,2)
H=HUi
end if
else
Vp, =Lw(isD)
k=Lyw(j,2)
end if
end for

K2 JRrEak

Xt PERZ L B S 2R BE AT 0 A < AP IR 1 B
[ FIZS R A0 B0 OCD) P58 2 315 Ly BIFE]) 2
ABEER OCCLUD AR ZREE S OCIUD s HEF /Y
R 228 OCIU [ 1g |U D, = Z 2 € H
OUUD. AW ZJE P py It E S 22 8 o OClU ), %8
[ 5244 0y OCD) 2008 2 5 2 H [ C v, Hof[a)
FEENOCCPIUD,OCCU[g|U D)), =5 815
ZIE OCIU D). IR 128 PEAZ SRk A s [ 52 2R B2
HOCEIUD,OCTUglU D)) =25 8 2 4%
HOCUD.



86 L

544 5

4 SRR N

R UCT BLAS 4 > Bl ) ity 5 4~ — Bk
W, ik 3 Frn , Hi Mushroom S8 25 1 4
JaEPE R B KB T DA 24 T i @ k.

A3 RREMBIEREE

PR Sk RIFETERL sk
700 101 16 7
Tonosphere 351 34 2
Tic-tac-toe 958 9 2
Chess 3196 36 2
Mushroom 8 124 21 2

SCHRL7 A J8 PR A% SR AT AR AL 1, SCiHR[8 142
T R EE AR YOR R R BRI U i
ek U' iz Ao o 2 1 S A% BBk TR B30 2.
B 1 2 S5ARSCY R HEAZ S E T2300PC AL
(512 MB Windows XP matlab7. 0) #4177 %} H52
B, 5 ANE% A s s P A TSR] ¢ o 10 YR SE

BT 2 {E.
A4 RE ALk

g R Wik 1 GRS IS &
R s Ul /s t/s

700 2 0.015 59 0. 010 0. 005
Tonosphere 1 0. 141 335 0. 150 0. 015
Tic-tac-toe 0 0.078 958 0. 094 0.022

Chess 27 1.047 3196 1. 078 0. 187
mushroom 0 2.078 7 548 1. 782 0.218

H13% 4 T LAE A SCR MR SR AR 1]
W TRE 1ML 2, Bl PR R AT il S [ A
T AR TN Y X2 TR H A B
1] 52 2 HE M2 ) 52 2% S8, BR03 2 PP n SR g AL Bl o
FAYAEA 2 8] B0/ (AR 53R zoo) » W B84 2
TERLR b TRE 1. WA 2 7E30R 2R T
Bk 1 ARSCRL 0 AR W2 A AR E A i
ARIIPER I @R,

ARSI A Z A0 AR PR SRR 0 2 1 TR
PEARZ L [R) inf J ME (B o T B f (s Po) BO(EA
Al RERE TR LAY R e L S AR f (el Py BOAE R
L, T B0 8 AL R L X TR o3k, &%
PHR PR RUEE LR P HES L 25 18 T V4% L 51 58
HEB g i 9 1) DR 5 2 PR AR SRk o 0 s 1k
B TR RGEES R f (oo Py ) 1Y 2R LT 5 RES ) T 1 A%
SN

5 4 ik

T REAR PSR SR AAEfitt 25 18] L 42 g Jm A% Bk
(SR A SR Y T P PRLE R s I TR SRR TR AL T
B SR B PR R 2k th 2 4EREAR S — 4k R 74k
TR NN o S N o T = S
OCCPIUD.OUCHUglU D) 28 [\ Z 2 A
OCU . B st A Sz 5 %) e 2R W % w1 A S
TERCE bim T HA B AL X T R R 3R
AR SCRE BT .

Sk

[1] PAWLAK Z. Rough sets [J]. International Journal of
Computer and Information Science, 1982, 11(5):341-
356.

[2] PAWLAK Z. Rough set theory and its application to
data analysis [ J]. Cybernetics and Systems, 1998,
9(5): 661-668.

(3] EREJAL. Rough I 5 MR [M]. P44 P44 58
R A 2001

[4] HU Xiaohua, NICK C. Learning in relational data-
base: a rough set approach [ J]. International Journal
of Computational Intelligence, 1995, 11(2):323-338.

(5] XU/ ERICHR . s A, — s i b T8 1 DX 31
Jrik [ AHEHLIRES K . 2003, 40(5) : 637-642.
LIU Shaohui, SHENG Qiujian, SHI Zhongzhi. A new
method for fast computing positive region [ ] ]. Journal
of Computer Research and Development, 2003,40(5) ;
637-642.

(6] XUk, BERKER, R, 5. Rough &30 2 M5
[ ML . 2003, 26(5) : 524-529.

LIU Shaohui, SHENG Qiujian, WU Bin. Research on

efficient algorithms for rough set methods [ J]. Chinese

Journal of Computer, 2003,26(5) :524-529.

(7] %, THEEL R, & —Fm sy B &k
LI ] AN BEHL 2R B . 2003, 24(11) : 1950-1953.
ZHAO Jun, WANG Guoyin, WU Zhongfu, et al. An
efficient approach to computer the feature core [J].
Mini-Micro Systems, 2003,24(11) :1950-1953.

(8] REsHh, #AMfH. — 3 T 28 I R 1) P B R A% 0k
L] AL TR 5 R 2006, 42(6) < 4-6.

XU Zhangyan, YANG Bingru. Quick computing core

algorithm based on discernibility matrix [ J]. Computer

Engineering and Application, 2006, 42(6) :4-6.

[9] ASUNCION A,NEWMAN D J. UCI machine learning
repository [ DB/OL]. [2009-02-26]. http: / www. ics.
uci. edu/~mlearn/MLRepository. html.

(Umil B okt



