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21 HRR HIRBF H5EEH K AM AR, B 45013 EFHF
HHRHRELUATRE T X R EHE S AR AEALCLE—
M EZRIIKG K. ARBERR T ENMBEAFMEHEKER
BRAFEMEFZGE—NAZ FHERBER LR TAMNGLEEF X
138K, LR A P AR 0 ik K AR FFAAT T VARG B RE 3 B ik 3%
BRAEOHKE LR EGRIER LA L, EXREZTHRET S
BAEHFS EZNREEANFLRBILRTE T @, $ B RAGHH,
VAR 58 B 5T s ) B 3K e IR, b 3t —F 69 s RARBHIRIE.

LB EERARRTAZE EAKENFIAN.Z4. %t
O AR ELIBAE T A LG L RPN, I ILA 6 2R
FRM KRG EBEAARANZRTUER SR FER K Z KR 2
AT X LR INETER G TER O 5 iRF BN T B,
BEEEEFARG T EBRIZ . EXHGFTRZT,20 #2K
A TR AT I F 69 — AN FT AR, —— 2 B 42 #& (Data Mining, DM) F= £
Y& JE 4017 & I (Knowledge Discovery in Database, KDD) i% #f 3] #2 A
{1164 % 25 46 ik X &, DM 5 KDD i it 3% 7+ 45 2 89 4n iR 4 M) Fo
BB AL TRk A B R Mrik it F AR ) 693 b, A R B AANIAE
EHEFRICEAGE BHBETRERAF AGE EMERTR,
1t o A5 B AANA M B AR e R

A — 7 @, AR T 2@ 52 8 IES, B B8 7T 46 @ 16 235 R
BTRTFTHEA PFEORALLEL. FELIAEERFEREH R
NEEERTAE, RARA LA RH T RTENE, R, AL
WL EANIRAIR T 0915 B dmif K SR RAFA . XA 517 15
B0 TR M 3B R 2T e A AT A Ao 4L B BT AR 45 R B iX AR R A
S, B b, AT AT e AL B2 S iR 84 R A T PR SRR A B 09 A R ARR.

e ]



X R A E AL R R S

% TFAZ 8 R EA 4 FIURE L (1) 128 R EHA; (2) 158K 24
(3) BMIEE (D) R LB RERATAZEHRS T ik, ik
B BME A MESATTF. R X BT RHIEE ST
B, do B Y PR P A5 A T A AR ZE L P 0 B R B B R ST P 8
oA R, TR Se, B3 R T T IR R A E NS
HOEBRBRMES A RTILL. :

Fa A% & 72 3% (Rough Set Theory, RST) iE 2 13X £ — FF BE 48 i# 2 £
WBEAABMERERTHZR, LREZHERIME LGB R A
TAEEM iR R A A AR FEL CREKFRIELS
DEBARERENREH AR TIHER TR E N M EF IR
MEARX CRELEOREZA“EKIFEATHE . REEZHKIBEES
Z PG AEATAE B, B A B RST K13 69 402 £ AL B AL,

ATHER e KDDAH RS ZRZERAE (AT RE. R
£ BHAMBRE —EHIEL) . RARXGBARRT XL (FN
X 7). BP AR EATARIR G AT R R T o H50Y. b mh b, 5N
L E S FIEANE S F 2 & AR TR A R, I AR E R
R E fn iR 09 A RS SN WL R FF &t st 74
. B, 4t MR AR 4 A A RST # AR B9 R KES. 4%
RST AR ZE R XA RKBEREAZEZEE%, RS2k
ATFARTHHLAONRTHERSEREMER TR I

ERZHRP. b TEMFEHGRE.FFEMF RGP ERHE
B (R, BB E TR T & 6912 8 & % (Incomplete Information Sys-
tem, I1S). s By 220 2-5f RST #4745 A. B 47. 4t 5 IS.RST ¥ £
A KTy k. — R B AR E R AT B o) HAEAN T R B R
TERERABNAE LG RST e B A2 6) 7 &12 8 2 % (FR A M)
#BiE):H—RAAHE RST v o9& E IS PRHFE LY L
(FRABAEER). ABFRZ THEEM T AR ETREZNE LW
Hh5, 8 LR EIM, BT H %5 E60 08, 6 4o, Kryszkiewicz

RETATHEXRA(LHAZEXZ) AR EY EER,
.« 2.



StefanowskiF A T X TS HFAM K 2 ZTHE £ X R odH4E
EYVRAR  Yao B ZNARBRATRET —R-AXAZTMARE
A Greco FARBTATHB X AN ERY, TEARE T
ETRAZELZGHEBET RERASF Bl K2 g ERLE
PHENLAIBREARATG AL 2R LA ERAD L IS
PREAYEZAT EZ—.

APERAMA L, AL L CH ISk £ R K 407 24 [ #F
R A b, T ZNGBAARLMYGFKZAE XA T V- HEXZAFHA
0 %A 1IS g4kt R 3e R AR, FF R AT R AL AR R 69 29 1) 7 k. BT,
HEMNBIEIIANAIBTIEE S MR A THEXZS54AMX A 694
REBRBAGTH—FTRIT. AL TAALGHETH. BERYE AR
B FHLN AR B A 4B M B ok R AR s dh, A2 TIS L R AR X AE— £ 9
B R AL T AHIBEA A, M Ak R B ARZEBGHE . XEF
MAEILE T R Lk, AR, AMNEEZTEETHBERATAZER
Fa A7, Bl B B3 R X B3 AT RAE AL, T2 R AT AR R R 8
R BMNREHRATRZERMRERBLEAAR AP TX—EE L
Aot Apt GV Fo Y M ERLET T RANFR. KRG MEA4L,
AR T—FAEATREEN SN RIRF &, A AHe3 5 T Lt
11S 4 iR KB i 4 T 3t — F 485,

AR ABBIA LEFRXRRY ZAEEFFEWmNG, Hikh B
REEFMARB—FTAEBELEGHAALH &, A F 2T FF
Fo X Bkt R4 AR E T FEFEHAF SRR TEP R
MR E TR A, AP WA H IR AL ARKFE A
AFBRFAE L . SRHIFAAXGHAEAR.

HABEBRONES  FHECHEABRARFAFALETL S
FRNAFALTHIF(BARLTARMAFALRTBARB 570571032,
90718036,70971062) ; B«iff iy 7 K 57 B MRAL R B 40 8] ¥ 43t A $5 B
MR X A B B A R P A £ BB R R M Tk e AR AT,
AR IR ATH L A EFEH L REZME EHM L kM
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F1E EFHR

1.1 3 %

RELBS S T3 g — P AL TR 0 0 22 AR A 5000 0 42 S 2
16 SR SRR BB L SR Pawlak T 1082 44 AY. HE BB R L
(R4 4Bl AR AS AR TR S L4 T4 T 1520 A 4324 LU 5 B SRR,
FLURHL 3, Pawlak HLES SR 37 76 50 2 HLBI O IERE b . 5 4 SRR % — 45
2 O T 226 R R4 CSEM20) e TR TR X B 1 53 , 55— B
RGOS T R — B S5 o 2 D 77 1 600 U O
WS B RFD E HE CHE E o 0 R SHE A TOUHSR. AELRE S T30 15 LA b
AR T S B R 5. 25 T 7 R 50 R 5 A BB A A
B Z SN AL S0 15 B LM X DAL i AL B LB WL 75 AL
4 5 SR AROHA R AR T 2 A AL B AR B0 0 B 2 T A R
M.

20 142 90 4EAR LA . B TF L 5 U4 B A 0B 0 L 454 SR A 15 B
FIRCE 2 B K, K B BCR A R 0, [T T A 5 5 S0 5 13 O
ST A 3 B 1 B e R AR A M B A AL I IR E 2R
52 40 I T T G 0 L 25 REPE B g B S A 055, L, 10T A KRR
SR B 1Y SRR A0 LR T RV 2E 0 B O L IE B A PR R, 4
BB BALERBR 0K Rt T PEURAG B 7R R BB S B AL A b 28
23 BT R RIS 5 AT L R ALRE B R R R
FPLWT e RCR AT A LR 5 T A T O 98 TE A AT BB A
T R LA B R S SR BRI S 2 —

MRS T30 OB 1 T 05 S 550 L BT LSS 4 1 MBS & A 52 4
Y — M2 X AT 2L Pawlak B CF 0. WA 1 _E T U R — %4 4 K
G A A (VR A X 4 2 R 5 S, TR TR 0 2 S A B
O TR R L. T PR ST B 5 5 4 e e LA R LA T (1) LR
SERRIBOHET 5 (2) AR B E HEBFST (3) 5 HEARALFRAR 52 4 HOR 4 ]
BEORCE I R S AN (0 KT (5) MONEBIE ) ERYIFIT; (6) KBS

e 1



B RE AL RS R AR I

EMRE RIS AT REH AT 6 5 R BT 5T 5. X LB 5T A 1Y 52 b F R HfE
BHMiF=A R, A RR AR, AHE T A5 &5 B RGBSR E
IR LY ) BEE R AP BB L 4. A X L8 R A e A T S A B 22
JEIF.

1.2 ERES

HURE S HIEF R G B R G0 W — MRk 2R,

EX L1 FRS=WU,A,V,HERE-IEERE. HEBITEERSE. HH U Z
X RE B U={x1,22, 52, ) U FRED o, A<G<m) FRRH— DTS
A=CUD BRERBHNESARES . C={c ey | RANRMERBHEES
D={d\ dy " ,d\ } R RKBHES, H CND=CJ,Hid A={ai,a:,***sau }
Hep ym=m+r, A FHEAN o, A<G<m)HTH—1EH; f B U MA X ER
WG B REE B f={f, 1 1<j<m}, K f; : U=V, A<G<Im BfF R
RV, BB a, E‘J{Eiﬁ;VIjQ;’V; PR A & MBS,

HXMER RS S, % D=0 , MG B RG AEIER, BNHREEFEERSK
SRR R, T3P EART RIBE GG T, —Bidm=mn.

HEERBARAE S, RREREFHEEN. B £, (x) =v; (Hid f(zia;)=
Vij VELFRRNT SR« FEJ@ P a; T EME R Vjj ’vgﬂu%%'ﬁ{ﬁ(fuﬂy O SEH
B R X [E. HFE— €U, c€C, f(x, O RMGEE: f(x,0)= %),
MERRGEEANTELEN, BIAELE(E B R4 (Incomplete Information Systems,
11S) ; B B R G R TE& 1.

FEA /N AR AU ARG B R G R E &1,

Bil1.1 FRLIGET 10 PMIEAXNE 2 ~x EF 3 F&AEME: B o
(red, yellow, blue) Ak s(square, circle, triangle) J{&FH v(big, small),
FEM—AEM R d(beautiful, common) fr T RIRE(E B RS,

F11 MEARKERERS

U ¢ s v d

x yellow square big beautiful
T2 red circle small common
3 yellow square big beautiful
xy blue triangle small beautiful




P

$1% HAmA NS

(&R)
U c s v d
x5 red circle small common
X red square big common
x7 blue triangle small beautiful
Xy yellow square big beautiful
Zg blue triangle small beautiful
X red square big common

EXMEBREF RMEBHEN C={cos.v) REBWHERN D=(d),
V.=/{red, yellow, blue},V,={square, circle, triangle},V,={big, small}, M
M4 B EE A Ve = {red, yellow, blue; square, circle, triangle; big,
small} s f={fo fos fuls foo fo 5 fo M AFRRBLR G R) X FHifA TR AR5 &
HIBUE (5 BB E0. 40 : £, (x5) =red, f.(z;) =triangle, f.(z1,) =big.

M 11 SR, —MMERRGEXM N — A RREIER L k— R RERE
WX E—ME R AL Wik, FE R4 S=WU.A,V, HREXRABIERK—F
EitiESEii U

EX 1.2 #URMERE, S

UVP=UXU={(x;,x;) | x;»x; €U},
W REU* B U E— 1M RR. & R WRLUT 5%

(1) Bt (x x2,) EROI<i<n);

(2) XFFRME: (xiv2)) ER=(aj,2,) ER(Y iy j<n)

(3) gtk (2,,2,)) ER, (1) 2,) ER=>(x;,2,) ER(Y 1, b<n).

WRRZU EH—TFHRERIL

[xilr={x;€U|(a;,x;) ER},
WLx Je FRAEE x; BIEME

ATLAERA : 35 (2 ) ER W[ k=[x, Jr s I U/R={[x; I |z, €U} , M U/
R #F5R U W% 4.

Bl1.2 FEP] L1 BHARRGEERGES & R EEENRERMR
PE E R RYEEARSE WA FM LR

R={(x1,x1)s (x1+23) s (21, 28) s (x2,22) s (225 25) 5 (55 25) s (3525 )
(xysxa) s (xyoxr) 9 (xarxe) s (5905 )y (g9 X6 s (s XT10) s (79 27) 9 (79 X9 ) s

(Is 91‘3) 1(19 ;I{;); (Ilo 91‘](1) }.



2

T R a8 R Gk R AR R 5

B‘ﬂRFEEEH/‘JiIJﬁﬂ‘]U/R {Xi, X9~X39X4 9%’:‘] X1={Il,13,18},Xg=
{12915}vX3:{I4s1791'3} Xy={xs, 110 i@ﬁ#ﬁ‘r%

1.3 HEeAMEHRERE

B U BAERNX R ES (BgED R 2U ERSFEH KR, N P=U,
R)F K Pawlak ¥EBIZs (6. XU, X A 6E#E R 23 i, Al REAHE R 40 i, FL
REERER T8 X FRZ AR o] & X BWFRZ A R AR E LY. dt
P24 X RER/R R R MRS EM A2 IFET, X AR R Al @ X BIHR R A
Al E LY.

FENX 1.3 RA[EEFRNR KEHSE; T R A E LEFRN R EREHES
R HHEEE (rough set).

R HUBESE BARANEERE R MSE M ZOKE B b R 3R, (B BB S B DU hli R 7 MK
TGN I R S T E B9 [ BD A P SRS B —— 1 i (UL 4E Cupper-
approximation set) 1T IT {15 (lower-approximation set) 3 T {Ll i iA.

EX 1.4 % P=(U,R) & Pawlak T fZ5 18], R & U EHEM AR, X TF
f£8 XU, #f

E(X>={er|[x]RgX}:U{[x]Rl[x]RgX}, 1.1
RX)={z€U|[xrNX#ID}=U{[xlr| [z N XFT}. 1.2
K (11,1 24500 X K FEMEEU,R B FIERIES LR,

EX L4 UM RCOBEET X PHRAR L MROOBAE X1
B/NR EHE. 4 BNR(X)=R(X)—R(X), AN XWR H A, EE&R
K4 s POS (X) =R (X)), #h X HIR IEH; NEGR (X) =U—R(X),#H X
R 738, B RFEHSE. B, RO =BN:(X) URX). i Fisf + i) T & 7] fiE
BT X WAl AR T X EP M TELET Xsmislbh TR —EArREF
X, 1.1 .

FEURE £ 1 8 SCULAA - AN SR FRATT A B 0 A HIR CEA 30O Skeliad AU Geigl b
B — RSN ZO R FIR X Gl B iF4) B, — ik R AR IR (Ut ik (B X 9
EIE S TR EE) TR MER AR AR X A28, X Fp iR Rk A 5102 X i
RIS Ry aswt, 7] DO A AR IR X, X R RS, BR . FHRETH
iy B FRARURE B 1 P R ST ).

EIE 1.1 % P=(U,R) & Pawlak ¥ {IZs ], XZU. |

(1) X 2R K, 4 HMERX)=R(X);

e 4



F1% EAMA N

BNR(X )\
7 X
— R(X)
,/Z Y
NEGg(X) POSx(X) or R(X)

B1.1 LTRSS ES, AEMibREREE

(2) X 2R MBS, Y HIUYR(X)F#R(X), B BN (X) =D,

B 1.3 12,8 X={x1,22,23 75 ;I(;,Ig}gmuﬁ(X):{Il s T2 9 T3y
Ts5 525928 s X10 1 +R(X) =POSR (X)) ={x), x5, 23,2528 } y BN (X) = {26,710 } »
NEGg (X) ={x4 27,79 .

B E X 1.4, 7115 FIR VR RS PP .

FIE 1.2 % P=(U,R)& Pawlak iF{tlZs 6], X, YTU. |

(1) R(ZH=R(Z)= ,RWU)=RWU)=U, FEREE;

(2) RIX)STXCTR(X);

(3) RIXUY)2R(X)URY) ,R(XUY)=R(X)UR(Y);

(4) RIXNY)=R(X)NRY),R(XNY)ZR(X)NR(Y);

(5) XCY=>R(X)TR(Y),R(X)ZR(Y);

(6) R(R(X))=R(R(X))=R(X),R(R(X))=R(R(X))=R(X);

(7) R(IX)=(R(X),R(X)=(R(X), X Fr X HAR%E.

A 5 A4 E B A Ak DA -

FUREEE A9 AT M CR B E ) B B T ANAFEmMS I EN . £ X Mih
SR, HANH 8 Tt B, 1 M /)N DTRG0 Pt sl AT, RS e K
P T EAER M RGA X — AL RATFIAR S X HLESE 5 U L&,

ENX 1.5 % P=U,R)&Z Pawlak £ {l=s[a] , XZU.

(D 45 X HBREEE Ch

Pr(X)=|BNg(X)|/|R(X)|=1—|R(X)|/|R(X)]|. (1. 3)
(2) 8 X MRV EEE LA
ax(X)=|R(X)|/|IR(X)|=1—pg (X). (1.4

H . X#J, [ X|RA-EE X HEEGUR X=0, 8 L ar(X)=1.
. 5 .



