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Abstract: Descriptorsare used to compute optimal decision rules and evaluate significance of attributes in incomplete
information systans The oconcepts of reduct of descriptor and its discernibility function are introduced, and an
gpproach to compute the reductsof descriptor by using of Boolean reasoning techniquesisgiven From the reductsof
descriptors, all the optimal decision rules contained in information systens can be derived In order to evaluate
significance of attributes, Gs-reduct, D s-reduct, G-reduct and D -reduct of information systansareproposed T heir
properties are discussed, and the relationship betw een them are revealed The results are also valid for complete
information systens

Key words Information system; Decision rule; A ttribute reduct; Rough set; Descriptor

1
Paw lak (2l !
21 , ’
, . Kryszkiew icz™
: ], ( [6] )

: 2005-06-07; © 2005-12-2Q
(70271048).

(1964—), , , , ; (1945—),



788 21
. , : U,Ar {d})
( [7,8]). ; U,AT) , U,A+
Leung {d}) o1
, 22
, [9] . A C
Ar,a A,v V. (a@v) A- :
K ry szkiew icz™> " A- A-
, A- ot A-
, , t= (a,v); t
, (10.11] A (t). (a,v) t ,
, (a,v) t A- t
y t '
Gs- Ds- G- D - e, Wt ={x U:v a(x),V(v) t};
, d(t) = {d(x):x It} ,
s= (d, W . , d(9
wWEVd
2 ={ww Vg d, w0 s W Vi, Do=
21 I (d, 0l ={x U dx)=w;ll sl = {Da
(UA7), U w  de) d
: AT U/ND{d} = {Do|w Va}.
1 Al
( );
, a Ar, au Nt e
~Vaalx) Vala a ), 11 A SAr, DESQA)= {tt
A- It # ® FDESA) = {tt
DESA),A-(t) = A} t DESQ),
’ @) [= 12C  |d( | d (1) ),
, a(x) a t : , .
. alx) = Va, a(x)= *, A- CDES(A) = {tt FDES@A),
a(x) : ld(® |= 1. Vt FDESQAT),t ,
a(x) Va b ¢ a(x) = VaXb, c}, U,Ar  {d}) : ,
X a Va b, ¢} .
, t , (a,v)
t (a,v) = t, t ot t ot ,
>t t<t. Lottt It 2
U,A7T  {d}), Il BCACArnt FDESA), tf
d€ AT, . d = (b,vs), tp FDES®), t B
At : U,AT) By b B
1 u,Ar  {d})
U a b c e d 23
xi (01} {0 {0y {3 1 C.Ar {d})
e 02 (1 - - ) ‘tos Tt= (a,v),a A S A~q;s
= (d,0),w W SV t s
xa {22 {1y {0} {3 o (0]
xa {22 {1y {0} {013 o
: ii g {Zf)}l} 2 i 2 A CAr,t DESQA),s= (d,
W, d(t)= d(s)), t-s




7 789
ld () |= 1, t>s (d,00 (d,2)),
tz= (a, 2) (b, 1) (c, 0) (e, 1) = (d, 0).
tos [9] true
t=s t DESQ@), .
, t= ()(d.w). 4 t DESQ+T), t'
” 4 o DES(A-), t¢>t d(t)=d(), ¢ t
ACAT R ; Vi t,d (1) # d(1),
xRysVa A,a(x) n aly) # ¢ t tot Ar(t)  Ax t
FDESQA), Il tl R . t red(t) A+ t
e ( [8] red A+ (1).
). {I th:t FDESQA)} 5 t= (d, w
w d(t)
3 U,Ar  {d}) A v ’ g 0 4 (dj)
CAm,X CSU, t ot , t'= (d, @
A(X)= {ltl:t FDESQA), e
It <X},
A(X)= (Il th:t FDESQ), wreAr () = A Ar(t),
Il nxz & ¢ v
X A- A- POSi (U) necAr () = ed(OAT(t'),
=wvdA-(D‘”)' A= redunA+(t) = Ar- necAr(t).
ooreA+(t) A-x t necA+(t) Ar
1 POSSU) < POST(U), VDo t , redunA-+(t) A-x t
U/ND{d},A-(Ds) S A D).
3 32
31 t FDES@Aq), ITd@®l = d()II (d,
t - s, |d (s) | Wl ,ox,t)= {aca A7, (a,va) tvas a(x)}
ld(s) |= 1 ;
,t—s . t, 1 t FDES@~q),t >t
t' t, t<t, d(t)=d@®evVx U- 1d@l,
ded), t> (o > (o ax, ) nAr(t) 2 P
© o @A 6 t  FDESAT),  Ad«(Y)
,FDES(AT) t
t=> (d, w) Tk u- 1A . 1), !
w d(t) [10,11]’ 1
t
0.0 |:1 L 1 2 t FDESQAq),
( ) 1)B redA: ()< B Aa (1)
t= (a0 (b0 (0 (62)=(,1)), !
b= (a0 (b 0) ©1) (62> 1) 2) oreAr(t)={c3dx U- I d®I ,x(x,
bz @0 (1) (60 (e0)=(d2), 0= {d}
b= @1 (60 (60 (02)= 33
(d' D (d’ ) ' ' 1) FDES(A 1),
ts = (a, 1) (b, 0) (c, 1) (2)=>(d, 1), = w d( (d. );
tt= (@,2) (b1 (c,00 (e0)= 2) t FDES(@AT), Il d@l ;



790
Vx U- lId®l, x(x, t); ( At ) Ar- (
3) Ad (1) s Ar- ) ,Gs~ Ds- )
red A 1 (t); , 2) Ds-
4) VB redA (1), t Gs- iDs- Gs-
tlsi (d,(L))
© ol 3 1 2
2 1 U,A+ ’
{a}) . N )
DIl = {x3,U- I dl = {x2xs xa A= sy s vova 2V E
X5},0((Xz, t1) = {b, e}, o(xs, t1) = {a, b, €}, (x4, a c e
t) = {a, b, €, olxs, t1) = {a}; As(tr) = A° = alx. 1) =
alx,t) = (a b) (@ o. t DESA) x U- I d(dl
x U- Id(l
a ¢ e
Gs- a,c,e},Ds-
t= (a0 (b0)=(d, 1), WK . ta.c.g.Ds
2 _ , G, .
ti= (a,0) (e,2)=(d, 1). 4 1) U A
2) ta, I tall = {x1,x5 X6}, Aa(ts) = a b (dy. A Ge- A A
e =ADd) Yo V
= (@)= 1) (d 2), e ‘
2= (b0)=>(@d,1) (d 2 A P A
N ' e POSI(U) = POSIT(U) S
ti= (6,2)=>(d, 1) (d, 2).
3) s t2, t3, t5, t6, 17 2) (U Ax {d}) A Ge-
(). . _
4 @ A(Dw):AT(Dw) V(L) Vd
4 1 G D A D -
> > POSIU) = POSIT(U) .
7 U,A+ {d}) , 3 oot
s 1, B2
A CSCAr, A YVt FDESA 1),
d(t| )= d() (':) FDES(A), ti? to, It I tll
S - . ’ , It <A (X) Il Xz
° ’ ° ¢ 4 1)
Gs- ; A VYt CDES@A~q), 4 4
d(th) = d(t , A ’ ’
( IA) (1) D .- (3]
Ds- , Ds-
) ,Ds-
Ds-
8 1
A® = (x, t), '
t FDES(A;) x U- I d(®l (X ) 42 D- G-
» = a(x, 1) ?
t COES(A;) x U- I d()l dred(A 1) = B,
AG AD t CDES(A;) B redA ()
dore(Ar) = N ooreAr(1).
t CDES(AT)
3 A Gs- < A U A (d}) D- D-
A° A T
Ds- s A AP
gred(Ar) = B,
t FDES(A;) B redA; (1)
2 1 Gs- Ds-
) ° s ) gore(At) = N ooreAr ().
( ) t FDES(A)
, Aq- U,Ar  {d}) G- G-



791

,dred (A 1) (gred (A +))

«C )
: «C )

,doore(A ) (goore(Ar))

, dred(A7) - doore(dar) (gred(a+) -
goore(A 1)) : At -
dred(Ar) (A+- gred(A+))

4 1 , 2

dred(A+) = gred(A+) = Ar,
deore(A+) = goore(Ar) = ¢

A+
4 3
Gs- Ds- )
( ) , G-
- ) ( )
: Gs- Ds- )
; G- - )
, (
)
Gs- (Ds- ) ,
G- ©- ) . Gs-
Ds- ) G- © - ) G-
©- ) Gs- Os-
) 1 b
, Gs- Os- )
, G- Gs- ,D- Ds-
[9] 2
, [9] 4
(P,low) ™ ,low)  (X,high)=
(d, excellent) ,
(P, high) M , high) (X, low) = (d, poor).
5 1
: (P, low)
M ,low)  (X,high), (d,
excellent); X2 ,

Gs- Ds- s

: (3]
[4] ,
[5]

(References)

[1] Pawvlak Z Rough Sets[J] IntJ o Canputer and
Inf orm ation Sciences, 1982, 11: 341-356

[2] Pavlak Z
Reasoning about D ata[M ] London: Kluwer A cademic
Publishers, 1991

[3] Pavlak Z Rough Set Approach to M ulti-attribute
Decision Analysis [J] Eurgpean J do Operational
Research, 1994, 72 443-459

[4] ZhangW X, Liang Y, WuW Z Infomation Systans
and K nav ledgeD iscovery [M ] Beijing: Science Press,
2003: 22-47.

[5] Kryszkiewvicz M. Rules in Incomplete Information
Systans[J] Infomation Sciences, 1999, 113 271-
292

[6] Huang B, Zhou X Z Extension of Rough Set M odel
Based on Connection Degree under

Rough Sets Theoretical A gects o

Incomp lete
Information Systens[J]. J o Systen Engineering —
Theory and Practice, 2004, 24(1): 88-92

[7] Kryszkiewicz M. Rough Set Approach to Incomplete
Information Systens[J] Infomation Sciences, 1998,
112: 39-49

[8]Leung Y, LiD. M aximal Consistent Block Technique
for RuleA cquisition in Incomplete Information Systems
[J] Inf omation Sciences, 2003, 153: 85-106

[9JLeung Y, Wu W Z, Zhang W X
A cquisition in Incomplete Information Systeans A

Know ledge

Rough Set Approach[J] European J o Operational
Research, 2004, 168: 164-18Q

[10] Skawron A, Rauszer C. The Discernibility M atrices
and Functions in Information Systems[A ] Intelligent
D ecision Support. H andbook o Applications and
Advances o Rough Sets Theory [C] Dordrecht:
Kluw er A cadem ic Publisher, 1992 331-362

[11] Skowron A. Extracting L av s from Decision Tables
A Rough Set[J] Canputational Intelligence, 1995,
110: 371-388



