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Rough Set (LA F i #k RSO RIE LM ¥R Z. Pawlak 7 1982 FR G —FBCFE
07, F 2 R RATEAR T, LR X AR B R B BB AT . PR IR R TR
HAZ, 1. b TFE RS, AR R T SRR M TR B T A,

HX 10 &FP RS EL—FEED FHEICRR FES#GT T AMKYERNTE, 51—
FRAEEERFALERSS X, EAHEE, BFBBRWMAE . EHH SR NS E
3 BRI EER RS TR, I AR LR R R TRk & TIZ A RL
H, mF i RS BSERIFISHT a4 . MR RUSE B P R 4l R G U A HE R e =2
Al AT BT TR KRR EH AT RN AR EE R ERE
FAartr, R SRR X . 2B FA1 A Johnson RS .0 EH A LERS R4
(BT RS $98H F12 3 RGO B8 TRARMHARERRE.

FE ZIEIRR A 3 BRI B2, B SRt - MEXT RSWERTETHRE

- BHEEE, B IRREE X —FK. HaT RE RS BB BRI Zh A, 5

AR HAERELAZRPI. 2A RN THERES MEEEATEI —FHETEXITE
REHL M RTIES. B ROTAM BRSNS @B, W8T 2B TF Common
Lisp LHIET RS MRAEE ——RSL. EREH L4 X @@ P 5T A 2 #5, 5
EFTRGEA BRI LA, ROy T EEEE R P Brift: BE MR T 2 RSN IR E
BERE, U EEBERHRE#TWEEER. A, %A TS Common Lisp 5 25R%F, A M

 EXFRGHEF 63 BHETERESETD EEAWR, £.1071 F4, W HE TEFRFEEIALTE
E3. 1948 T HRR T EPR MDA _LEGE.
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AENE TR LRWER AMETMEE BEIEH RS BigtREBAR ML ELR
NP %242 [E", T {# RSL FRiE S W Lo 54 BMBE K E B R, BITH RSL %
FABE BT T — R R R BUR W B B/ AR RG IE RIS 8 3 BB R 2 ST S /Y, BT
FTFHBR— L iEE.

A 3CME TR RS BT ATE RR RBIRLAE, 4T RS B F R JZ B
BAREE. HAEH X RS BERBSHTHR S, EESH

1 RSLIBSHMRMR 11— HrEHAES

T [ B PR A OB B £ B RAR T AT A — BB Ry, A0 AR BOEE PR Y A TR R L R
B/AR%. B, 35S B 16 R EEEE T LRSS i E L A B RS
AM A RIHE B RHAITHITR — L B T R,

KR E EX WS BEFTHAEP, S able 14 4k B 69 & H &, condition-
attributes{t T &4 BRI B E  decision-attributes U ERERENES.

1.1 RERHEX

IR ST . 7 RSL B F P B S B SO — R R, IR R S R
AR E#T. RSL BFHRE—TEad:

{diftable name condition-attributes decision-attributes & rest objects)

R AT, P name BAMBEHFERRNAT, BEGSH L —REAB A MR
HE.

EMRAM AR RRERN R AT HFERA RSLIBESIIMEM T ABIEX
g MR FM X, FHRM T ZHRRINY SRR R .

1.2 RERNHE

FERCE AT PP R R O AL — BLR — D R W EE L R TR e KB e R
DB R Z G A T AT A KA AR . BRI RRAM A RSLEFMATR
EHEEN-H7HE RSL BT RMARE. _

{value-reduction-of-decision-table table condition-attributes decision-attributes)
xS s E R E AT R T 2 1. R L R RTIE A FREARNES. BR
R BOH A& 7 s pE AT SR AR B RS TS R SR AR U IR — 1 E U B
FHEXREBERSELAER.

5 ST R AT A 4 BT SR AT AR AE S SR £9 (8 RSL 1 5 tR L3R 6L T AR AT R R HOR SRR
AR RO EERARIRERESEHRENFERERERE T —ERIINLER
E 24 TRT A9 R 4L
1.3 RERKE

RERPHB R T HRERTH — LR LENBEE, BRERKITIZEEFT
HEMER MERTHRESY, BEEEFERRTIREERTHIER.RSL BE#
LR .

(values-core-of-decision-table table condition-attributes decision-attributes)

FFRER BN FRBEL. ZRFUAE SUOR RN EER HRTREOBUENE
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HOMZEITR IEBOBE « (T HEIEERD.
F 434 F R B P T 8RB B AR ASMEFI B9, RSL BB IR EE T HI DL A B 3. 30 T — Mt
FRFBRMT —FERMEE T FRAEF A BB EL
1.4+ HBIMARE
HTEHRERBERNEE, ZESERME T ~RIAWEPERHEPEE X—F08Y
BN EEAIERAEE SREFOH AN BRRE P aERNEHEHRERE
RO RMGREEGIDAMRMNREB(ERPER—F.F—16FREREPH -
). BAH BRRELKE —LE B ERREEEREERS.

2 BNAEREUEE

FE RS B FoRIBE AR S RREl B ahi Bl B, B — M FR AU BFES MEY
o, RBE F T4 AR R HE 22— NP -4 a0, 7 22 bR A b A oo 3 R
FIRCER R o B R BUST A L2 . FET . ZESEBRA Hh, —MRF AT ERBUN R ELA R
He, W HEXLB/NYEA RN G BMEARE SRR TR 5/ MIXRN &
WAEEi F R TEIEN, E SR AR E s, SCHk[(4 ] L TR B S nE
BRRBET RF R RN B/ MR AT LU &, A XS B T AR 8 X8 R R E
REEIHE B X T B/ MEL R AR P13 .

- A REBFR-BREENES R, RTRERTEIH ; MITHHFERS R WFHN
EHB AW NMLD HRRBEES, EX j BIFHRNFEES R BDE—BHERICY.
YRID),

Lo AU RUESFEANKEBE . RED AR ECEI AR WIFESLE S a§ RED, EX
JRFRE R« WBEXTES RED W GHER,
Y(REDU{a}UD);
Y(RED|D),
EXE TR « WBUEXRTES RED NEUREN
SENS(RED a,D),— (7(RED),-—>*(REDLiggj)—)gﬁﬁgggg)—jﬂmpUDU {a}))
FEXE F AT R « MEEXTFHEA RED HARMMEERN.
SIGNIF(RED,a,D);=COMB(RED ,a,D),+SENS(RED,a,D);
BE SRR T R/MEYREE B L PR EREEN NGRS, RSL #RETET
R IR B 2 T R/ ME YRR L B
Mi=1 FERHEERE T,
13 B TRETE MR P AX--TERR Q™)
2 1 RIFHERES ¢ BER ¢ hEHa,
3. % RED=C.
(a) MR QRED);=Q(P); Wi j Pl FH{ELSMBE N RED, AT —MHFHIRE. & j=i+1.EEH1 £ &F
WHAT (b,
(b) HRIE a€ AR RED DS HA R OB HEEW . SIGNIF(RED,a,DY;

COMB(REDQ& 9D)}=
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(c) B SIGNIF WHBRKHEAML 2,4 RED=RED){a}
(dy B} R (a).

RSL IS F M T B

(find-min-value-reduction-of-decision-table-by-signif table condition decision)
FRSR R B {ol ey B/ ME 2 ]

ATREZOFEMARH, XA A LRM 3 MEFSIRIT T 3 M rEdZEEES
HEEFHEERR 2 HBFRFHENERE 4 OHHTTER. FE 1 RACOMB EEEHR
W AnE 8., ik 2 SR SENS ARG &, ik 3 KA SIGNIF fERMINEE. XRGR
RELNRPAERSE I B THFRREDHLE. 703 00 TR 8 — 5T,
ik 3 #oR T R/AMEAF.
=)

T 1 . T2
LR R F] 80 58 50 142 50

AR GEH TSR E 5.2 2.8 3.5 2.98 4.92
7 il e 4.3% | 2.3% | 2.5% | 3.94% | 4.12%

LEE L PRBURE RN T %R EEX K o0 A RS0 KAEE S, S53CR5 )P R R R
I F A E SR (HAEF Y 2018 b A3 BN CBP 25 o 5 0 O wy 8, BT A RIEUB AR I
BT i R K T (A 29 7 PP A% B ) T 08 3 T AR BRI A, iR U B
HmEE R E T B EN S E R, ISR N SURME AT S T, R
HRATHRARR/MABES NETREREAER D FRBENEREEER L AAF
JREURE S A& HERBREN, RS TR MRS d. BT e LT et ER
nfERRAMMK. 54, FE 59EE MR SEMI, Bnl /£y RSL 85—
w4y

3 RSL BRI :— EEWRHES

X FRArE T T ERME RS BgH —EEAHE. WEME . FTXSPXR. BEH
FEAR L, LR BRI R VEMBES. W T EEeHRORETTHARSL 5 RWE
BELREAEEEAERRIERS EHiR P E —BHE MWERFAARMKTRE. HRT
.5 —FriESHAFS relation B— P HMEE .S serx,sety Fon 2 NMES |
3.1 HfrE

EMALERSHRPIH—PTEERS, ERBR T ENRXEPHATESHEEES.
RSL & FRHERE.

{def-equivalence-class table attribute attribute-value)

M table FRFEL attribute BI{H 2 attribute-value BIEEHr3E.

3.2 AAREAXE

RS Bt TH —~ T EERSETAIR SRR, EHRT — M ENMXRER R 5.

RSL EF R R EL

(indp relation-set)
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REEMXRESHATRA4XE, B relation-set BEMELRWES KB IE M
— AR RER.

3.3 XFEESRIERET{l(Approximation of set)

AT PEENTF—MERBORBEEA T HARE DAk B EE RS ik
M—TEEBENRNSEEBEELRAREN T EHTARELI TG LESH—RT
RS S. X R RS MG TE ATl PEFI A &%) E AN —NRA.

XBAEETIERTSENBEESREHEMIEMD, WA ER IEGHARE PR,

(rough-lower-approximation relation setx)

A PR IR G setx RTHEMER relation HIHLEE TIEMES.

KR FEE E 58 L iE 2 (rough-upper-approximation ) ; £ & #) 8 6# IF X 5%
(rough-positive-region) ; B & HHLEE Th X I (rough-negative-region) ; 288 (YRS 0 7 B
(rough-borderline-region ) .

RATRFHAMNANE RSL BESHEH T H XS IMHEREEL . A rEtUd TR
F— AR X T AR IR MR AE SRR 345 1 4 FrRIBT R 3, B G AT R S X
(roughly-r-definable) , £&-& #M - A ¥ iE E X (x-externally-r-undefinable) , -6 W A A K
& ¥ (x-internally-r-undefinable) . £ & LR ol ¥ F X (x-totally-r-undefinable ) 2L B £
SEFEBEREXR 2 MESHERNE R R LRREE, a2 aRE R U808
FRE. A 2EA0 20080 B T L A R R R B 2T, B, ML MRS R RSL B S R it
T R B oR .

4 HRZETHEIF

Bl 1L NEACHBX ST SLE
ik B CAR[3]). I T N E £ 287 F 2 F Headache ,Musele pain, Temperature 4

FAHAFIE, Flu SR HEARAE.
%2 ELDHRSEIER

15] Headache Muscle_pain  Temperature Flu

el yes yes normal no

e2 yes yes high yes

e3 ves yes very--high yes

ed no yes normal ne

e5 no no high no

eb no yes very—high yes
AT R SRR

{setq table]l (make-table “physician. dat”)}
( setq table2 find-min-reduction-of-columns-of-decision-table-by-signif  tablel

“(Headache Muscle_pain Temperature)” (Flu))
WITZ G189 —K B IS I PR 3R SR, 3k 3.
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3 SAFTHANEHEELRER

U Headache Temperature Flu
el yes normal no
el yes high yes
e3 yes very—high yes
ed no normal no
eb no high no
eb no very—high yes

X B AE Muscle pain $BBR, XM, RIBITHIRE, X MRS RETLE L. BHH
WS )RR B A BB
(value-reducts-of-decision-table table? “(Headache Temperature)” (Flu))
BBINE 4 KA AL T 2, ENETA e KA.
®i PHMELER

U Headache Temperature Flu
el * normal no
el yes high yes
el * very—high yes
ed * normal no
€5 no high ne
e * very—high yes

A B B /ME 2918 BB ¥, (find-min-value-reduction-of-decision-table-by-sensitive table2
“(Headache Temperature}” (Flu))
AT KA — L B O B RGBS BT, dn gk 5.
x5 BAMEAME

U Headache Temperature Flu
el * normal no
el yes high yes
el * very—high yes
eh no high no
eb * very—high ves

PLF 2 A0 80 B JFORER R B SRR 88 22 3189 AR SC AR B E RS M98 3.

7 2:1984 FREESBRFICRBIEAE

BE¥E K B the UCI Repository of Machine Learning Databases and Domain Theo-
ries, fH Jeff Schlimmer 7 1987 SE42 4L, H B X B M ELEH(CQA, Vol. XL). EHF
BEHT 1984 FRESWUBRMABEITHE, I 435 MER, HdF 267 TR EEEHICEM
168 MERERAIER, BT EREUE 16 MROIFEM 1 12 FK4RIE. Jeff Schilimmer H
B FRAIESL S KA AN 5T. 2 3CF F RS AR TR/DAE, KIS ERA® R 9
A BT E N B4R IR 57 KM, S XANT-HEE 3.5 MHEME. SN BEARR
%k 97.5% Bl E.

# 3. MEEREBIEAE
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WARRE R BT 2. B Ming Tan &. Jeff Schlimmer T 1988 E#4£,R. S. Michalski 5
R.L. Chilausky % 2 RZIIEM AR EHNET SAF 7% 3. ZEHEQE 307 326, &8
MEFEE 35 MEEA 1 2P R4, 3 10 P50 FI A RS BAR X AFEH#FT R/ADAM,
BTSN 25 4, BT ENR/NA R 8 00 £HN, B AHNFEHEE 4. 92 78
EE, BABER LRI &R 95. 9% L E.

5 BegEihe

AR T —HETF RS BISMRMET, N T X5 5 ol LU (E AT AR AL )
B, &I MES T — R TBRREN EEEMXTRMEARE R E, FER
fHERBEIE A X N sk e & 1 R X IE X R R A 3.

B FRIEF A WA, Bk, AP ARG W A2 B R X EE. B
RATE M X ANE T AT T LA FLAR AR IR B 447 (PR AR D I L E A, 2
L. BAZESAMNERR T ZRENFRES  MAENBRAFRET LISP IS
B W R A WRE, HRERN C BEWREAAR— S

S 0wk
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W% HX Rough Set FIERIPE

FETEETRINES . XEMEN S RS BEpERHTN.

« B, B4 5 % 4 6 5 (Knowledge, Classification and Equivalence Relation):RS BB R — HHY
MiRF R R BB . 70 PR Y — R R R R BB E LT R U~ RN
Brox &AM AR ES, B, 0748 XSUKRRIU FR—MES MU PA—EE, SR
2FURAR ~ PR CEL R e= (X1, Xere .. X0 ) MR XCUX# D XN X=X i G0inj

=12y AUX=U. X BRRG C M—EHEU LW —BRS BXT U M— PR Ti
TR E—A S SE EO— SN X ARSI BRET U —MRE ST EREN AR
REEHU Mg, R HU Lo —KEMXE. '

. B4 % # 5B (Equivalence Relation and Attributes) : — TS M AR BRORTR U LR
AR DRERTEE SN ER.

fEEX ERS ERSRERSHRPUEREA—KRAERE, FHIHFELER R LA
BRE R, 5K R, 17 000 T %4 20 o) 65, R P4 0 B R R R, RS R R B R —
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S
« ¥ K43 % & (Indiscernibility Relation) :RS Bt P — M EEMERFRIX ) KR, ER—KY
MRBRREHBAY D EXRPHE - ENRFEDFFNXEBENE—FNXBED HIHEF

#£ & (Elementary set),

 MAIRARERN D ERBEN— IR U PRA KA RS Big ATl R THE
BAREMAHRHEE, BELEENT - M S MR AEREGE 1. AR R E RS T ENUR
LR RENTEMRERSTHEM XE T LB NEE B0 R EREST B S REL
WERKES. FIRERT 52T fEK A& LUE L.

» B R AR (Core and Reduction) . BEEF R R PRBF LAEHNFER, L flKERER. I
BBy A B0k T AR P G RBY RA. TSI AR 5 B4 2 B P E AT BT i BUN A BT X o AR
ARAFEEFATIGAR K5 LR EE R E A F b B HTE RE S ER . 5] 200 2 DA M e %
EH—TFER EATEERNATRSXFSFESHAT K4 XREME, F BRTFEPHE— 1517
BMEMH, MEE-TAERRE NPT EALAOEEER. HARMNERETE-MHFHEITRAR
#EE.

« B/ 41 (Minimal Reduction) ; BT 5120 8 of 40 & B A 440 4 71 4 1) 5 B0 7 400 F K0 (L 24 1] A 410
PEETELHTROELEAS.

RSL: A REPRESENTATION LANGUAGE BASED ON
ROUGH SET THEORY

ZHOU Yujian WANG Jue

(Institute of Automation The Chinese Academy of Sciences Beijing 100080)

Abstract This paper presents a representation language based on Rough Set theory,
called RSL. This language has two parts; one is for application and the other for theory
research. The application part is designed mainly for information analysis, such as data
analyses and decision making. The research part tries to provide a tool for researchers on
thecry or on constructing more complicate algorithms. Finding the smallest reduction has
been proved to be an NP-complete problem, a domain-independent approximate algorithm
is presented in this paper. It makes the RSL more suitable to deal with large information
tables.

Key words Rough set, decision analysis, uncertainty representation, representation

language.
Class number TP18
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