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Abstract

knowledge representation system(KRS). Then the invert relations between the reduction of functional rule and the re-

In this paper, we describe in mathematical language a problem of reduction of a functional rule from a

duction of a family of subsets are discussed in detail. In the big frame. not only a series of new concepts, new prob-
lems and new theorems are found out. but also new mathematical descriptions for some original concepts and prob-
lems in rough set theory are given. Finally based on the theoretical research, an algorithm about reduction of function-

al rule is described.

Keywords Rough set theory,Knowledge representation system,Functional rule .Reduction of functional rule ,Reduc-

tion of a family of subsets
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1.1 WMRIERE

FiR KX R A (LR A KS= (Universe, Attr),
He KS R —/1H1RRE R Y, Universe, Attr B2 IET B
4, B XY a€ Attr.a & Universe F#— A&}, B a.Uni-
verse—~Dom(a) , K5 Dom(a)FEREH a B9EHE . RA1# U-
niverse PHTE XM ARREEZZHIT R Attr PHTE
HXRE B Avr B FEIBHELE.

1.2 BYENTASHRR

fR 1% KS=(Universe, Attr) & — M HHIRE X ELK. XV a
€ Attr, E X inda= {(z.,y) | x.y € Unvierse, 3 B a(zx) =a
DI} inda ABE a IR PHRR B HIEH inda €
Equ{Universe], %V FC Attr, F# & ,1iC indF = {inda |a €
F}.

1.3 HiRFAR KRR

fBi% KS=(Universe,Attr) & — P HIIAKR L EH ,x€ U-
niverse,C,DEAttr,C,D#J,CND= .4 Rule(x,C,D)=
({(a,a(x))| a€C },{(b,b(x))|bED }),.# Rule(x,C,D)
AXNFARERERL x HIRR.UCHEERESE.LUD
FREBEEAMN . HFH{G@,ax))| a€C}H Rule(x,
C.D)y&MBHES .iDH Conx.C,D) . Fi{(b,b(x)) [bED} K
Rule (x,.C,.D)HIR K LS .1CH Dec(x,C,D). MR Rule(x,
C.D)##% 2 %Y y € Universe,Con(y,C,D)=Con(x,C,D)#
4 Dec(y,.C,D)=Dec(x,C,D), | Rule(x,C.D)} &R
i *V x,y(Universe,¥ C,C*,D,D"CAttr.C,C*,D,D* #
Z,CND=g,C*ND*" = . MmHE Con(x,C,D)=Con(y,
C*,D*)3 B Dec(x,C,D)=Dec(y,C*.D"), M # L | Rule
(x,C,D)#l Rule(y,C".D")4[E,3i2% Rule(x,C,D)=Rule
(y,C*,D"),

EIE1 {Ki¥ KS= (Universe, Attt ) B — P HARFEX R
4 .x € Universe,C,DC Attr,C,D#J,CN D=, Rl Rule
x,C,.D)REBHIMI IFF(z]nimcS (2] qmip.
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IEBE . B SEiE B iR Rule (x,C, D) & & B30 W,
[I]n..dcg[.r]n..dpo
VY y€Universe,y€ [x]nmc—(y,2) € NindC—Y r€C,
Rule(x.C.D) BRI N

(y,x)E€indr—VY r€C,r(z)=r(y)
V s€ED.s(x)=s(y)=>Y s€D,(y,x) € inds—>(y,z) € in-
dD—y€ [x]nmp.
HEKIEBHME 2] nmc S {x]qmo s M Rule(x,C,D) R K
v EIIR
fBi% yEUniverse, 3 B RY r€EC.r(y)=r(x)—>V r€
C, (y,x) € indr—=(y, z) € N indC—> y € [ x])nmec
[x]nmicS [x]nemip

yE€ [z]nmip—=(y.2) € NindD—Y s€ D,
(y,2)Einds—=>Y s€ED,y€ [x]m,—>V s€ED,s(x)=s(y). [J

2 FEAELie)RE

2.1 RN N 4L E R

fRi% KS = (Universe, Attr) it — A iR F & 24, Rule
(x,C.DYREH—FBHLN XY reC. im B8N Rule(x,
C—{r} . DYR BB, K r TTLL M Rule(x,C,D) L $i;
MEBEIY r€Cor #8ARFE M Rule(x,C,D) 5 &3, J| # Rule
(x,C.DYRIBIH; XY C" SC,C*#,imPE Rule(x,C",
D) EBE N, 3F B Rule(x,C* ,D)RIAST Y, N Rule (x,
C*, DY Rule(x,C,.D)#3fil £ .12 Reduct (x,C,D)={C" |
Rule (x,C* ,D)J& Rule(x,C.D)#yfai4k } . ¥ A 38 I Rule(x.
C.D)#yfRifb 4 .Core(x,C.D)={r|r€C,3 H r AFEM Rule
(x.C,DY 81} AN Rule(x.C. D).

HMIRKRERAHBMMUNEE X I ZTHWAB).HF A.B
Xl RaEENEEEHEMN Z THNES. LES AB
BRI X R BB R BN (A,B) b R $8 . R
(A" . BYREHMNUA.BHRIL MA " RANTE.RA
ERFES BHERXAFRTEN R G TREIR/INER . B
I BT LA iR O U A AT AL AR U 6 R 1 SR S R B R

EFE2 Bi® KS=(Universe,Attr) R— 1M HIIREK X R
4 .Rule(x.C.D)RE R —FBYLN . WH TR G-

(DORZ r€C.HH r FEEM Rule(x,C.D)F £ ,C' S
C.C*'# & ,Rulex.C" .D)RBHN. M r€C* . F A F
fEM Rule(x,C* .D) L,

(2% C"CSC,C" # & .Rule(x.C" , DY R BN . 7
HFEC CC .C "= .2 Rule(x,C"* ,.D) & Rule(x,
C.D)#yfaT k.

(3)NReduct(x,C.D)=Core(x,C,D),

B (1r AHEM Rule(x.C,D)d £ —-Rule(x,C—
{r} . DYREBHILN =3 y € Universe, # 2 Con(x,C—{r},
D)=Con(y,C—{r}.D)3# 8 Dec(x,C— {r}.D)#Dec(x,C—
{r},D) . BiF r&C"—C <C— {r}—Con(x,C" ,D)=Con(y,
C*,D)3H Dec(x,C" ,D)#Dec(y.C* .D)—>Rule(x,C* ,D)
AR X EEAEFE FUBRIRIARIL r€C . ET
FREM TR . r RAEM Rule(x.C* D)k,

(2)B®XY C"*CC*, Rule(x,C*",D)#F & Rule
(x,C,D)#y a4k . W] Rule(x,C* ,D) & Rule(x,C,D) a1k .
BRUA(2) 8RR T .

(3)%V r € NReduct (x,C,D) . B r & Core(x,C,D),
| gy (2)T[BFEE C° SC—{r}, % 2 Rule(x,C* .D)& Rule
x,C. DY 4L +3X 5 r € NReduct(x,C. D) F & . Fr U B E
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AL .1 € Core(x,C.D), BB X}V t € Core (x.C, D), #R %
(1)1 48 t € N Reduct(x,C,D),

2.2 MIRKYE LR RE

{8 % F&P(Universe) ,F# & ,Y € P(Universe) . Y# &,
NFCSY.¥V XEF MENF—{XHSY,ME X 75 F 118
MFY ATEME . FNHEITUEE, MREXMY XEF.XEF
FARX T Y AT LLE 8 WEK F ABXF Y B:XY GE
F.G=Z . MBNGSY.3}BEGHXMF YR MKGEF
M F Y B3R 438 Reduct(F.Y)={G|G R F X F Y
k) Bk F BRI 4L .Core(F.Y)={X|XE€F.3#B X & F
FAMTF Y AR F %A,

EHRFHMTES YNRUSFZRRREXEZ . RF
ERBXERNERCSEY PORGTHREI RIS
R ARTRERNTLR—EXETHREER,

3 EAEHEREZ EMAERAXR

SIF1 {Ri® PSEqu[Universe] , P# <& JEHY 2EUn:-
verse,[x]n,=N{[z] |r€ P},

VEBB .Y yE[zlnr (y,xDENP—Y rEP.(y,2)Ere
VreP,y€[z]—ye N{(z])|rEP} U

T3 B2 Rule(x,C.D)RAIRFE LYK KS= (Uni-
verse, Attr) P — R EEMM,C*=C,.C*#= &, H :Rule
(x,C" D) Rule (x,C.DY i 4k IFF {[z]s [6EC" } B
{[I]f.da|a€C}*ﬁx‘J':j:[I]n,.d0%ﬁ4to

JER :Rule (x,C . D) B B~ [ 2] S [ Tt

'_'J'|§1 ——— N {[x]ta |aECYS [x]rimars

B REB IR Rulex,C* ,D)R Rulex,C.D)W 4L,
Fl'l{[x]...»leC' }%{[1‘1.« |11€C}*EX?J':F[I]W.JD%?§%°

Rule(x,C" ,D)& Rule(x,C,D)#fii{t—Rule(x.C* .D)
R AU L2 Tt S L T e () { (2] [5E
C* S [x]maps

Rule(x,C* ,D)& Rule(x,C,.D)#3fai{t —~Rule(x,C" ,D)
MM~V bEC” . Rule(x.C* .D)FEH MMM
CxInmic* € Lx]nmp %’IEI N{{zxlm |6€C" }Z [x]nmp—
{[I]udo|b€C' }*EX’J':F[I]W-JDZ&_\_Z@

ﬁ &iﬂi%tﬂ%{[ﬂ.m |b€C' }%{[I]uﬂa |11€C}*EX‘T:F
[x]nmiofa a4t » M Rule(x.C" ,D)£& Rule(x,.C.D)#yTa4k .

([Ilndb“’eC' )%([Ilm|aec)*ﬁﬁ':j;[11nudog‘)ﬁk

e {(2 T [6E C VS [ Tt

ERL Rule(x,C* ,DYR B
{[I],..;b|b€C' }%{[I]iuﬂa |a€C}*ﬁX¢:j:[I]n,.dD%fﬁw
= {[x)was |BEC }HBI T (2 mar L=V 6 €C . N {[x]ar

vand bF 6" Y € [z Jip — %’IEI
ER1 .
[x)wic® —6* n& [ ]numap Rule(x,C" , D) 57, O

4 SR ZRIA T GeeR MMM I L HE

RMNEERLECIETHARRERERARBEL NG R
L8,

%A ﬂlﬂiﬁg,ﬁ KS"'(Unlverse,Attr)ﬂ@ AN Rule(x,C,
) B C={C.C;,CoHe
g&.‘. Rule(x.C D)8 — A ride;

[x]ame® S [z ]nmp

|6 € C* Ve €C,
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/ = FIf Rule(x,C,D)RERBHRM » /
£ Lx]nmacTx]

Z)NmdDi
f(Lx)nmac@ [z )nmap)then (8§ H“IMM AR BIBA " FIREH )
[+ KK C1Cov - W Ca HIBTRE T 38 = /
Family=C;
fori=1 To n step 1
{ f (G=n)then {if (Family R # 7T ¥ #)then {go to result}};
B 2] nemdcFamity-ic, 1y 5

i (Lx]nwmdcFamity-tc, S [x]nmap)then {Family=Family-{C.}}

r)esuh;mﬁ Family; U

M EREMNREEEREAII THA SR,

EE4 BRi® KS=(Universe Attr)2— 1B XX &
% ,FCAttr ,F# I, MY x € Universe, [z ]ar={ylyE€U-
niverse and ¥ rEF,r{y)=r(x)},

WEBB .Y yE€Universe ¥ rEF.r(y)=r(x)—Y r€F.(y,
)€ indr—=>(y,2) € N{indr|r€EF}—~>y&€ [x]nmar:

V y€[z]nmir—=(y 2) € NindF~Y rE F,(y,x) € indr
=Y reF,r(y)=r(x), O

FE5 BIR:F= (X0 XKoo s Xas Xugars s X 000
Xy Xojt1s s Xo b E P (Universe) s F+ &, Y SUniverse Y 7#
D.NFCY, MR-

X A<i<n)TE F PHEXMT Y FhEM 4. X, 7 F 448
X F Y LA

S FR=F—{X.} X (n+1<i<n) & FPHYT YR
BB LN, X & P FHEMT Y TTRlE M

4 Fi=F— (X, . X.,} WL 3HE BE.

G Froy=F—{Xo Xy s Xy 1o X Gy H 1< <) TE
F 93T Y e hm X, 7E Fy P33 F Y AT L&
;

G Fi=F— (X Xy oo XX X F IS EE
FrspABX T Y AR 248,00 F, B F X F Y B k.

WEH HERBERLAEXTE. O

EE6 fRIR Rule(x.F,D)REIRE X R KS= (Uni-
verse, Attt ) BB, H B F={C,.C,, - 7Ca s Caprs oo
Coyr s CoappCoaprrn =, Cub I 2 :CL(1i << ) R BE M Rule (x,

F.D) 4% 4,C, B4 M Rule (x,F.D)p £, 4 F,=F—
{C..]}.C.(n1+1<i<nz)Z:§E}}\ Rule(x.F,.D)ﬁ“z'Efﬁ.anﬁﬁ
M Rule(x,Fy . D)sh L5 b 264 B B

4 Fiy=F—{C,,C,, .+, Co_ 1.Ciln +1i<n)
fEM Rule(x,Fi_,, D) i .Cn,ﬁﬁﬁg»\ Rule(x,F,-,, D) 3%
5

4 Fi=F—{C,,,Cy, > Cu_, Co, },C.(n+1<i<n) FBE
M Rule(x,F;,D)da 348, Ji] Rule(x,F,,D)£& Rule(x,F,D)#§
k.

iEH HEHRBENE LS E LT, O

WY W A REEHA Rule(x,.C.DIRTL
PREN At BERBETROR x IR EM A RE A3
A BR MO 9 T 4L . T LA R P b A () B 7 s IR B8 Mk bR R
MRS ERYE. —RRESHE Z—AME RN H
Wi EREEREHN, HER N EE R A HB M IRA
RARE ER I T4 — RARYE € B3, B 5545 08 BOR N i 15
LA EENRL RAERESHS KKAKME -1 T4&,
HWREST X, N ERESI I EBER T RN T
-0k 3-
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5 WD

BAE R 1T LA iR S — D BHRKE R4 KS= (Universe,
Attr), B Universe = {XF R 1,352, 3 %3, 3 & 4. 345,
56, 38R, 5F %8}, Attr={C,.C,.C;.D} . R IKE MR H
—MERRERKR - RITU A AIRB R R RIEMARL
EEIEHRTHRME. LM Rule G351, {C,,C..Co) . (DHRE
§9 — % R EOR N, BT LUAR 4R 8 S H 5 H BT, th o] LAAR B E 1)
KAWL RMNERADRRERZZ RN N AR ILBEE X%
ST RE .

ikl TABEH—Droid L& Rk

Universe X $ CBE Cok & C3 IR D 43

1
bof ¥4
R3
R4
RS
Xt R6
XR7
RS

BB R o3 m o W
BB OB BN ERE
THIAERHNEHR
[+ 1 ++ |

B B DA 81 e, 00 81 DF R 10 L3 2
1ty cpcp =K R} [ R Jaio) = KT R 1T R2. 3R
3. 3T R 6. I H8};

[H%ljnmﬁcl.crcs)gDﬂ'%ljnww) BT BL Rule (3T 1,
{C1,Co . Ci} ADHRREIN s Family={C,.C;,Cs};

A B B Dnmtcramit—1c)y = XT3 &2} B Ky (3 5
l]n.uur.-uly—(c,)g[x‘fgl]nmd(b) , BT LA Family={C,,Cs};

ﬁiﬁt[ﬂ'%]]n-mn-.u—wz)= {1,382, 324, %
5. X R 7} B/ B[ K1 nmicramty—ic,y C (33 K 1] nmain) » BT EA
Family={C;,C,};

$&=[H%l]nmd<r«m—(c3)={X‘J'%l.X#%Z:X‘T%U-E
)th‘%l]n..m...,,-(c,>¢[Xﬂ‘%l]n.u(m .ﬁu Family= {Cz-
Csts

# it Family={C,.C,} , M4 K.
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AR TR ZANBEHAXRE. IARREARRR
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IR AEITLUER M TRARERE ARBERPELY
EEITEM SRS BHREFES MM TFEMX
REMERNAL EERCEL2ARFETHRT LA
BHEAARZIFHERCAIXEZHTT HERRESR
EH—-EYAMRHEOEERREROTAIL RIS 3
MRARERE FMXRR BEOEUEXTUREESH
BN BN WEFURABZRSFEENE RN
XE ARG EEBERNED BRI ZRE B KRN
L. aXHTHEREXNMTKBETFENBHEXTD
BOETTUFEREMGER IEEREEHBAERCE NE
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€ LUANTBERTHUNES;

& E R Y CREMEED BFAFE:

Equ[Universe]. £84 Universe LT HNSMAEEAR
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IFF . % B{0%;

[z):z REEFH—ITE.r BEXNMESEH—1%
#M*ER.[) FxR z FiEN r BEMAE;

P-L+Q.P.T.Q RSN 45 .P——Q R RIEGB T,
mamE POHEHGEQ;
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