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Algorithm on Attribute Reduction in Dominance Information
System Based on Dominance Relation
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(North University for Ethics, Yinchuan 750021, China)

Abstract: Rough set theory is a relatively new soft computing technique and has become a topic of general interest in the field of knowledge
discovery and algorithm of attribute reduction. The classical rough set theory is based on relation of equivalence. In this paper, the con-
cept of information quantity is given in dominance information system from rough set theory. Relationships between knowledge and infor-
mation quantity have been built. Accordingly, a new heuristic reduction algorithm based on information quantity, of which time complexi-
tyis O(1 A 13 %) U 1?) ,is proposed. It proves that the algorithm is effective through example analysis, moreover, puts forward new

methods for further researching of attribute reduction.

Key words: rough set; dominance relation; information quantity; attribute reduction

0 31 &

MBS ER ISR 2 EF K Z. Pawlak F 1982 4R
HE—FF O EENEFRE . ZELRAEAEH
MAREARANAR T, EEREHET ZHARN
S BRI E B E S

BUEARHREBREERHZLOMEBZ—. BFEE
SGHRHAMIANBYFARRISEEN, FEEZR
TR, BHARRRERFEERANDLEIAR
TRAGF T BB PHTRBYE. FE¥FEXBHE
APETHEATRE BT EEHRRELC, K
MRAKERUSHAXRIERY, MALRFEPLE
SHA—-LEFEE, XARBEARFLRE LMK
$#E K, B, Greco, Matarazzo il Slowinskil $& i T
ETFRHLRABREE T (DRSA), XHR[8IMBHR

Jr % B 7 : 2008 — 12 ~ 05; 4 [5] B #3:2009 ~ 02 — 04

ELTIR - HEBHEHRIFRELTH(206159); TH A RB4¥
2 BRI H (NZ0516) s b7 REAE B EBHIH (2006 Y048)
{E& M- (1980 - ), %, B, BRIE g B RE S B3

EMENAEHE AU TEEREMNKBEXZTHR
FEREARF .

ERBERREP, A T HIRRME SRS, I
BYTHRSEERZRIMNXR, FEHLERM L, 8Y
T—HETEEENRUEARNBRAREE, ZEEN
HEIEZeMER O(1 A 1P x1 U 1), BEfFamnE
PHiZEEEARM.

1 ERRESZHIHNEBEXR

EX1®S = {U,AF} I—MEERE, ®H+
URNRE B U=z, 22, z,} , UPF BB, (i
<) BEH—-IHRANBYUE A =la;,a5,,
a,}, A FRIBN (i < m) BRI —NBEFAHUMA
HXFEEMF={fi<m),HP UV, (<
m),V, HBEq; B,

R% = Ha,z): filx) = fo(x)), V a; € B}
KWHEEBRE LR ELRE (2,y) € RE. UK =
X FRHEEB My HEH



.+ 108 - HENWEARSER

%£19%

Blz]p = {z;:(zi,2;) € REGRMEEERA
BLATHER:

(1) Rz BARFMER L, AR, FURE
REMER;

(2) ¥ B, < B, < A, % R 2 RE, 2 R3;

(3) % B, < B, < A Hf, :ﬁ[.r,-]ﬁi = [-13;132 =
[Ii]A;

(4)Jp = {lz:)p:2; € Ul BXIRE U LA E.

®’B,CSA,E

Jg=JcErR{x]g =[z]c. Vx; € Us

JeCJeFERI)g S (2)e YV € Uo

BEFTXHEUTFEFRRAYBETHS
XEMERERS.

EX2E®S=1{U,A,Fl I—NMERRHK VBC
A,b € B, Jg = Jp_15,MUFF b TEB PRTHBEH,
ENFR o EB FRLEY 5 B FHATEYIILE
5,0 B RS, BN B RBIR .

EX3®’S ={U,AFi I—MEBR%,VB
gA,%B%l‘H_\.“CB@,ﬂ]B = JA,MB?W%’E‘%—%E%‘J
o

2 HiIRMEEREER

TR, MR X X AT R
8877, BRI F IS H AR 47, NTTIA I AR B A RLERY,
BPARRER K, MRS B/, MRTERENX
REEMXATE2WITEN, EETRELRMNGE
BRGH, MRERN X TREAE R, FUBRERH
ZHWPERRRBRHH,

THEETRBXZANEERAFNBRIRNGE
BEES FBIMRSERRANER,

EX4®S = {U,A,FI I—MEBEREK,VB
CAJp=1{X,L,X 0 Xint, IR(BEHE)B ME
BREXNR:

I(B) =i UlI- i?Pz(X,-)
R LU RAEE X B P(X) =1 X 1/1U1
FR X, U FRIHER,

EH1i#® S = {U,A,F} 3—MEBA%,B.C
CAFEIBS I, W Iz = 1o

MEH . [’h]gg—]cigy[xi]Bg[I,‘]C’ Va,€ U,Bl
Vi lp 1I<U [de b, YV x; € UL

I(B)=1UI- S(' [zlgl 71U =1 UI-

{ Ul

20U lzle 1 /1 U = 1(O)

ZEEER, RN E S BHEE RRE RN
TSNS M.
FEW® B,CC A, F S JcBI(B) = 1(C),
J(B) = J(C).

iEBH . H I(B) = I(C)v@,

1U1 iU

f U I- Z(: [zlgl /1 U= UI- E(l
[-‘Ci]c 71y |)2

ED } [.‘L’,-JB =1 [I;Jc | ,XEH Jggjcgig[l‘,']B.g
[z e, BN 1<t [0 I<I [ i) VL BREA

Zwu [z;lgl 71 UL Zw(l lx;lct 7t U
1?

Xﬂi[ri]gg[xi]c,ﬂﬁ | [I;]B f=| [.Z’,']Cy V.l','
€ U LB J(B) = J(C),

ZEHER MRFMEERAPHFELTRE,
BEMATARMESEHS XA MEERGERE
FME,

3 ETERENEBEAREE

HAREFEERZAINXRTUEAATHYE
H,

EHE3IRS = {U,A,FI A — M ERRLE.EF
EFBC AR

(1) I(B) = I(A)

(2) Yb € B,I(B-1{bl)# I(B)
W B A ERREH—

FEHINGEAFRUETREATEKE, X2
IQBARK B A5 BRI A hE#q FWE
BREMAMENBE. T TREEANSHEERE,
I(A = {a}) BHERK, B « T TFRUEANSEE
BN, BENRARGRES A RAZSHE
BEREHABHEN, EATETHRENZ,

B AR (IQBARK)

WA —MEBREZES={U,AF,KP URX
RE A NBHE,

Wi ZERRAENAE,

SR 1L.HBEZERRENEEER I(A);

ER2HBEEN o, € AWTRE(a,), % o, 1%
I(a;) FHFEHFY;

$E3.4 B =A% I(q,) BEHIMFIE g
AR TRERLE:

(D) HENAFEE BEHERRI(A - {al);

(2) IR I(A) = I(A - {al), W o, LA ,B =



X3 ]

FEXH NP EERENRIEA IR - 109 -

B - {a;}; &M o, REEHLAR, B R,

REA38 B BARERERLE.

EH 4 IQBARK B EE 2 ER O(1 A 13
x| U1?),

HEBA

(1) HEARBEITE—K I(A).

Q) BARBHATREAHE AT K I(g) 1A
®IA - {a;})s

()Y ATHE I(A) GHE I(A) #iHE I(A -
{a;}) BRI B MR , BERTIIHH:

OHHE ' A MEZE, IBREERENR OU A
Xt U1%);

QATHE A IA - {a}),BITHE 1 A
MIAI-1RZEH, IEEERENNA I+ A
I-1) x OC1 U 12) Ak, 7B —K I(A) Byt [EE J¢
#HH O A 12X UIP),

Rk BN EEREERER (1A I+ A -
DXOUAPREXIUI®)=0(1A1BPXIUI?)

Bl1 R1ABT-MEERS.

A1 H#ER%
U ay ay as
x 1 2 1
k2 3 2 2
x3 1 1 2
Zs 2 1 3
xs 3 3 2
X 3 2 3

& TEEHAT4H) IQBARK B RBAH

$RW1: HE I(A).

BT Ja = “1?1}, {119-22,1'3}9 {13}, {139I4§,
{z1,x2, 23,258, {z1, 20, 23, 200 26t b, BTEL I(A) =
409,

B2 HH 1(a).

I(ay) = 91/36,1(a;) = 97/36,1(a3) = 95/36,
F)?u.l(al)<I(az)<1(a3),ﬂi‘.a15i/\;

$%3:4B=A,HEI(B-{a}),BIF (B~

AT + + e orpovnds

{a1}) = I({az,as3t) = I(A) ,Brth o, 41,4 B=B
- {ali = {az,aaf; ﬂ‘ﬁﬁfﬁﬁé@ a.‘,I(B - {ali) *=
IA) BRI, BIEATE N as,ast0

4 HFRIE .

MHEESEBIEHE, BRTREGEERAKNEY
AEEE, AU TREXRATHEERENEE, RET
MARESEERZENER, BEEBREE AP
FBE RSN BTN, %A T AL T,
ER b, RETETEEROBEANER, Vit—
SR AR BB T BRI

TR

[1] Miao Duogian, Hu Guirong. A heuristic algorithmfor reduc-
tion of knowledgel J . Journal of Computer Research and De-
velopment, 1999,36(6):681 - 684.

[2] kX8, B %, 264% FREESHARIEIM] I
BBt R, 2003.

{3] &= m —#HETHRANDAATERI]GEILLR
5RA, 2005,36(14):78 - 80.

(4] Zaig AL, TRE. ETHREMBEERMAIA
RIAF®E] THEHBAR S KR ,2007,17(8):76 - 79.

[5] & R EREBRLRERMPR]]. HANEARSR
R%,2007,17(3):69 - 72.

[6] Miao Duoqgian, Wang Jue. An information — based algorithm
for reduction of knowledge[ R]. Beijing: Inst. of Autom. , A-

- cad. Sinica, 1997:1155 - 1138.

[7] Matarazzo G S, Slowinski R. Rough approximatiion of a pref-
erence relation by dominance relations{ ] 1. European Journal of
Operational Research, 1999,117:63 — 83.

[8) HBHN. FRARZELMRABXRSRFEXRA[N]. LWFMHE
KR ,2005,19(2):14 - 16.

[9] Liang Jiye, Li Deyu. Information Measures of Roughness of
Knowledge and Significance ofAttibute in Rough Set Theory
[J]. Jounal of Engineering Mathematics, 2005, 17: 106 —
108.

+

(8% 106 ®)

[5] Kennedy J, Eberhart R. Particle swarm optimization[ C] //
Proc IEEE Int Conf on Neural Networks. Perth: [s.n.],
1995:1942 - 1948.

[6] bMof, . NEHF. BHRANBE AR ERERBES PR
). HEHLH R, 2008,25(4) :175 - 178.

(7] ZE#M.E 7,HEEL, S RBEFIEANEH—FE

A Shein Siege et i Sl Sl St Bl

B B ()], PR 4R,2008,29(3) :571 - 576.
(8] 5 I, BUtkE. BETEHENBELERN SYMBEE
#(J].HHEHBR S X E,2007,17(12):20 - 23.
(9] % &, FRE.X H ETREABUMBRERAER
E1HEMB RS EE,2008,18(2):129-132.



