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Abstract  The notion of the conflict region is given, and natures of the conflict region are re-
searched. The features of the core attributes and attribution importance, which are based on the
change of the number of conflict objects, are studied. The algorithms for computing core attrib-
utes and attribute significance are designed. Based on these conditions, using core attributes as
the initial reduction sets and the significance of attribute as heuristic information, an efficient at-
tribute reduction algorithm is proposed. In the worst case, the time complexity and space com-
plexity of the algorithm are OC|C|* |U|) and O(|U|) respectively. The experimental results

show that the algorithm is correct and efficient.
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x2€ ConSet (C— {a}), MfEHE v& [2]c H y €
[a]e A f(2.D)Ff(y,D). H x€X,, y€X,,
yEX, T yElale IFH y&Y, T IEIE X
HxdE(C—{a})_X,, 8 x&¢ POS-_ ., (D). XA =
HRERES P EWEXN L H €Y, . BT 2 €
CY,,.# € POS: (D), F & POS. (D) #
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Bl | ConSet(R) | = | ConSet (C) |.

(2) F8 511, B | ConSet (R) | = | ConSet (C) | =
POSg(D)=POS:(D).

O tF REC,MFH POS(D)ZPOS(D).

@ i % . POSg (D) 2 POS: (D) A j§ 57 W
POSg(D) C POS: (D). W £ /b Jx, €U, f 20 €
POS: (D), {H x, € POSx(D). W H =, € U —
POSy (D) JfH 2z, ¢ U— POS. (D), W] |U— POSk (D) |
#|U—POS-(D)|. X POSx (D) POS: (D), J\Tii
| POS; (D) | << | POS: (D) |, | [U—POSi (D) | >
|[U—POS-(D) | , B | ConSet(R) | >| ConSet(O) | , 1t 5

| ConSet(R) | = | ConSet (C) | #1F J. # POSg (D)=
POS-(D).

B O@1F POSL(D)=POS.(D).

(D (2)E # 7 15IE. JERE.

MR 22 7, [A) B 2545 1 A B 0 T 4
Y1) T A 2 T Lk

Hik 6. WIRERBIELWAELE.

B S S=WU,CUD,V, ) U= {z,|i=1-n}),C=

{a;|i=1+|C| ) MM IBHESE D i 5 R P 4E

1. AR 4,5k 18 ConSet (C) F#% Core(C), A R=

Core(C) ;
2. if (R=) then ConSet(R)=U;
else RHEHE 1L 2.3R 15 ConSet(R) ;
3. while(|ConSet(R) | # | ConSet(C) |)
3.1. {for i=1to |C—R| do
WGB3, 3% ConSet (RU {a,; }), 15
Sig(a; »R,D);
3.2, EFHEEK Sigla R.D a; s NPXFER) o, HZ
AL TE ConSet(R) /{a; ) i ¥ B e D S 284
B a; » B X R a B 24 WL 3E— A4
3.3. R=R+{a};
3.4. HH ConSet(R);
}//end_while
4. for i=1 to |R—Core| do
{R'=R—{a;};
FE ConSet(O) flFE i b SR 5% 3 15 ConSet (R ;
if (| ConSet(R) | =|ConSet(C)]) then R=R';
}

5. Wi R.

Bk 6t LB R AR O CIP U D
K2 BMIEN TFTHEEEZREN OCC|IU|;
# 3.1 WA & 228 8 OC|C—R| |[U—POS (D) ),
F 3.2 TR E 22 E RN OC|U — POS; (D) |),
304 W 24 B OCL) S 4 3 N R 4G 4906 24
IR B KA | C—R R W2 3 Wy ] &2 4% BE
OC|C—R|*|U—POS, (D) ) 4 F A5 B0 T B ]
BEE R OCICIP U D). B 6 SB[ & 24
BRIEO T OCICIPIUD WA |IE 2R OCUD.

6 SEIFISEEE
6.1 SBISH

1 N—DIRRER RPIA 1T DRSS, H
F1{cl,c2,c3.cd,c5) N EMLE C,D ik g k.
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U cl 2 c3 c4 c5 D CO?’IS@I(RU {Cl}) {{11312} 3{1'331”4}7{1"591'6}}’
zl 0 0 1 1 1 1 | ConSet(RU{cl})|=6;

x2 0 0 1 1 1 0

23 0 1 1 1 1 0 ConSet(RU {¢3})={{a1,22} ,{x3, 24} (25,26},
x4 0 1 1 1 1 1 {27,210} },

x5 1 1 0 1 1 1

6 1 1 0 1 1 0 | ConSet(RU{c3}) | =83

x7 0 1 0 0 0 0 ConSet(RU{c5)={{x1,22,29} s {x3,x24,25,26}},
x8 0 1 1 0 0 0

29 1 0 0 1 1 1 | ConSet(RU{c51) | =73

x10 1 0 0 1 1 ]j]JJ

xll 1 0 1 0 1 0

MR R L, A 21 Fl 22 .23 Fl x4 .25 Fl
R S PSRULE DO SN 20 S N EE 7
wk.

H T ConSet (C)={{x1,22} s {x3,x24},{x5,x26}},
| ConSet(C) | =6. 43|31 55
ConSet(C—{cl})={{xl,22} s{a3 24} ,{25,26}},
| ConSet(C—{c1})|=6;
ConSet(C—{c2})={{xl,22,23,24} ,{25,26,29}},
| ConSet(C—{c2})|=7;

ConSet(C—{c3})={{x1l,22},{x3, 24} ,{x5,26}},
| ConSet(C—{c3})|=6;
ConSet(C—{cdp)={{x1l,22},{x3,24}s{x5,26,210}},

| ConSet(C—{c4}) | =7;
ConSet(C—{c5))={{x1,22} s {x3,24},{x5,26}},
| ConSet(C—{c5}) | =6.

HA | ConSet (C—{c2})|>|ConSet(C) | Fl
| ConSet(C—{c4}) | >|ConSet(C) |, Core(C)=
{c2,c4} A R={c2.,c4}. WConSet(R)={{x1,x2,29} ,
{x3,24,25,26} s {x7 28,210} }, | ConSet(R) | =10. 22
& UL W 2R % R, UL Sigla; s, R.D) 2y
Ja K fE B IERER AT A (i=1,3.5) . 23 Bl X
cl,¢3,¢5 KB BE 3, 4E ConSet (R) Feall | ok —

Sig(c1,R.D)=|ConSet(R) | — | ConSet(RU{cl1})| =4,
Sig(c3,R,D)=|ConSet(R) | — | ConSet(RU{c3})| =2,
Sig(c5,R.D)=|ConSet(R) | — | ConSet(RU{c5)| =1.
AL Sig(el, R, D) WE B K B FEm M o1 A R
F1, 5 R= {cl, 2, ¢4}, ConSet (R) = {{x1, 22},
{23,224} ,{x5,26}} ; H Bt |ConSet (R)| = |ConSet (C)|.
g b R o AR s M (el ) o) I BR R A AT
| ConSet (C) | £ | ConSet(R—{c1}) |, K JE TEZ A N
R={cl.c2,cd}. AR SCHRL13 I0 77 45 2 20 i )&
PEEE R (cl.c2.c3ach B}, Al IR R ¢2.¢5 AIT
ARIENE. SCERLT3 1Y 77 R R 00 s K 2 2 W 1 e o %2
A% s 1 o AT DA S 1 1 R SR A 2 7 5 5 HL L 29 ] 4
WG B R 24 a7 4R T AR AR e M AT ST BR 0T AR
AT
6.2 LIWLLR

KA S 1M UCT B e v 6 A okedfi
SR X 3 A2 a7 SRk AT U (S 5 R B Oy
Petium4 2. 8GHz, RAM512MB i #l. VS. NET 2005
FE VO 4, 45 R a3k 2 I 1 Ja 1 24 i 55
PAC SR AL STIRC12 R Jm P 29 1) 3300 10 380k
B ASCHY @ PE A TR B0 3 G DT KRR AR Sk
Fk 15 | Core| Frm B PERIZCFD.

R2 3NMAHEEHNLLR

» Bk A kB Bk C
. N po po
IS Ul ICl [ Core] By A REEA WG A BREEA WMT AfE REEH A
B TR BE/ms B TUREMNE BHE/ms @R TTAREME BHE/ms
DT1 1 5 2 3 3 No 1.75 5 Yes 0. 09 3 No 0. 08
Patient 9 8 8 8 8 No 10. 41 8 No 1.58 8 No 0.73
Monks-1 432 6 3 3 3 No 16. 56 4 Yes 2.97 3 No 1.32
Vote 435 16 7 9 9 No 70. 91 10 Yes 24.05 9 No 18.12
Tic-Tac-Toe 958 9 0 8 8 No 101. 91 8 No 17. 90 8 No 23.57
Ledl7 2000 22 14 18 18 No 912. 34 22 Yes 452.13 18 No 226. 86
Poker 25010 10 5 7 7 No 3143. 32 7 No 902. 27 7 No 760.57
bR 2 af IR BL L B C FE L B i AT R E T

] IR T vk AL I HLBER Bl 46 19 3 R X AP

XL C MR B BB R B 3k C B9kt
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(1] 0 3k PR T 5532 B I BBl G $E 42 R 3 R
DBt B i TR A BT 6 2 AT A B — S AL
M2 A 5 A% R M R R A H EE R R, BEYE B
MIPEREZ ML T30 C MAM L S8 R 5
H IAER /N (2B 33 C Pk se 2 W] W47, B
PSR R R 2 TR C g e B B CRIEAS 3¢
L 6 i O XA B TE AT T R I BR A A,
MY — 26 5 R T R Y. A0, B 4 Patient
F Monks-1 f 24 fii] 42 T A% J& Pk 4 J& AH [A) 19 . 4% BEOA
SCH L TR L YR A e PR AR LS A AE T 2 TR O
BE R T (g B 6 b 2 SE LR L A
BIEMAE TR T WA % C ks B8 T
VL B AE AL A4 4R Tic-Tac-Toe B, B C
16 2% i B (B 20K F 5% B X &K A« Tie-Tac-Toe
BiEE P ZEEEE N 0. AR ES 8 NMEMHH N
JEA% T8 R e B C i Ja B B CRD L, ik 6 1
o 4) T BERE 2 AR R T JE R AT S I T R A A
XA IR BEAE B — B ). ARG B RS E
BRIUAREEAE RIS AL L PR A A 48 Tic-Tac-Toe EHY
R[] A K 1 I 3] 31. 86 mis o 33X > B i) o K T 539k
C K 23. 57 ms.

AN TR E AR R LA SR C
R A 585 10, JF AR AT 1Y J& 1t 24 faf 2 i /D 2
. (RS B AR — 2 BB PR UE 24 17 (9 58 45 1k 3R 2
AT PLA Bk B e AL B O SR #% DT, Monks-1,
Vote fl Led17 W}, Fr=R (1) 24 &) H X547 72 TOA 10 & k.
O A B A W8 G T 317 29 1/ K A I
HLAE AT 24 18 )5 1A % AR 8 YT IO AR PR 2

7% #

Ja Tk 24 1] i RS £ PG — S BRI TR
JEEL T L AR 2RI 3R — A R IR AR SCE L
WEFE T 45 O 2 P 5T - A 20 A T B 3 SOHE P O
5 M RFER ARy B T R AR C AT P S
Ky Sk L R = 2028 OCICL U D). 85
20t vh S SE S TR P SR 1R 5L A s S I
X G A B A8 A AT S A% TR A s A R I
WA T B SRA AJ  E BE A S0k AE AR Al
b BT A 2 A Sk Bk DU R M D ) R 24 TR
8 AW B PR R R PRI A A TR b IR X AR
AR AT I 1) T BR R A L LAPRAIE 24 8] 19 56 5 . IR0
LIRS 2R BN OCIC P U D, = R 28
OCIU D). Se 5025 AL WL IR Y 5 250,
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Background

As a mathematical tool, rough set has been successfully
applied in a lot of fields, such as pattern recognition, data
mining. knowledge discovery., and so on. The attribute re-
duction is an important issue of rough set. Many researchers
have proposed a number of attribute reduction algorithms.
But some algorithms for attribute reduction are not complete-
ness and its time and space complexity are not ideal.

In the paper, the notion of the conflict region is given,
and natures of the conflict region are researched. An efficient
algorithm for attribute reduction is proposed based on conflict
region. In the worst case, its time complexity is OC|C|* |U|)

and space complexity is O(|U |). Theoretical analysis and

processing and intelligent software.
YANG Chuan-Jian, born in 1978, M. S. , associate pro-
fessor. Her research interests include data mining and rough

set theory.

experimental results show that the algorithm is effective.
Compared to the existing algorithm for attribute reduction,
the algorithm overcome defects of some algorithms for attrib-
ute reductions.
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