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Abstract: The discernibility matrix can possess different information. In this paper, according to different discernible
information quantity, four descriptions of the discernibility matrix are proposed, and the four reduct definitions, i.e., H-
reduct, S-reduct, B-reduct and P-reduct are presented. The relationship and equivalence for four reducts are researched,
and two general reduction algorithms are designed. In order to improve the efficiency of the reduction algorithm, the related
concepts of the relative discernibility-based reduct(denoted as RD-reduct) are proposed. The equivalence between the relative
discernibility-based reduct and four discernibility matrix-based reducts are revealed. Two effective reduction algorithms

based on the relative discernibility are designed. Finally, the example and experiments are used to explain the feasibility and

effectiveness of the proposed algorithms.
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D). HE X 18 il (z;,z;) € NDIS(R|D), Bl (z;, ;) ¢
DIS(R|D). H1 T 3@ # m{, € Mg, W3a € C - R,
W15 f(zi,a) # f(xj.a) \f(xi, D) # fa;, D), B
f@:,C) # f(z;,C), MW (R|D) # W(C|D). lb5 &
3 EETE, < BE. U

B4 B MG NHuZERRFE, #5 R C C,Va €
R, ﬂmg € Mg,

m{ R —{a} =@ < W(R - {a}|D) < W(R|D).
(19)

R I ] B 3, SR FH S UE VR B AT A3IE, LR

FH 5 B 3 F1 5 #E 4 v] K1, RD-Z) fiij 5 H-20 ] & %5
Yrif. [FEE, AT LAfFHE RD-2 1 55 S-Z1fj . B-Z 7 . P-
2O fRT 8 AN . Rk, AT LIE I 3K RD-2 1 5K 3815
72 TV HE Bl 240 T, 6 G A . 22 1) R B 1) G0 @ FD Ak, A
T 372 e 20 FR SR AR

MRS5S WEENDT, KRCC,MW(R|D) =
|ME]; # W(R|D) = W(C|D), W M| = |Mg].

EN 20 YKL DT, BAHX 2 35 6 7 ¥
J& M4 N COREw (C),Va € C,a € COREw (C), &
W(C - {a}|D) < W(C|D).

EH 5 kI EANDT, HuZ 546 B A% JE
9 COREg (O), #HXT 536 /1% @& 9 COREw (C),
Ml CORE (C) = COREw (C).

EX 21 WRERADT, #ac RRCC, Na
(1) 8 B Sig™ (a, R, D) € XA

Sig~(a, R, D) = W(R|D) — W(R — {a}|D). (20)

EX 22 WEEXADT, WacC,RCCHac

C — R, a MEZNESig" (a, R, D) & LN
Sig*(a, R, D) = W(RU{a}|D) — W(R|D). (21)

MBR6 WK NDT, VacCH ac COREy (C),
H Sig” (a,C, D) > 0.

32 ETHEMS#HENNBARAEEE

VS N SR (1) JE R 2N B B 2 DA B M e W) 46
L1 fRi 45, B YOk B EE Sigt (a, R, D) SRR
Z1{E % R, EH 21 & % W(R|D) = W(C|D), {#
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ARG AT
BIE3  IRIMSRN AR S i Re 1A B (RD
-2 14]-Add).
BN RHEERDT= (U,CUD,V, [);
Bt JBYELIT R.
Step 1: R = @, Kfi# COREw (C).
Step2: R = COREw (O), % W (R|D).
Step 3: while W (R|D) # W (C|D))
Va; € C — R, Rf# Sig* (a;, R, D), R
ARHAERJETE, L8 a;
R+ RU{a}, 5 H W(R|D).
Step 4: Output R.
AL P A SR 53 B R B HE  T k SEEL
I, Step 1 [N E] 52 2% £ 2R O(|C|2|U|); Step 2 (1B [A]
2N O(|COREw (C)||U|); Step 3 1 i ] &2 4% &
NO(ICPIU|). 5k 3 R TR N O(|C?|U|).
I 63k s (14 7 e KA el AR A% R W (a| D) 3 2%
PRI MEHERY, SRAF — A RIS I & 1k 7 8, RO %
Fe B AR Je PG I G 06 B, B 38 i A Jes Mk S A
— it 5, BIAT 3RS — AN 2.
BE4 MNBRSEEE IR 2> B EE /) 2RI 505 (RD
-Zfi-Del).
BN REERDT= (U,CUD,V, f);
Bt JBYELIE R
Step 1: X Va,; € C, K W (a;| D), {83534 HE
F#, 343 R = {a1, a2, ,a;c|} MW (R|D).
Step2: fori = 1to |C| do
THEW(R - {a;}|D);
if (Sig™ (a4, R, D) =0)R = R — {a;}.
Step 3: Output R.
HE 4, Step | B B IE] & 2% FE A O(|C||U|);
Step 2 I (8] 2% FZ 09 O(|C|2|U ). Ak, B33 4 1 il

BHEIE 229 O(|C|2|U)).

YRR LS, 2iFEREW(C|D) = 10,
W(C —{a}|D) = W(C —{c}|D) =10, W(C — {b}|D)
=38, b € COREw (C). % R = {b}, 5 W(R|D) =8,
H4 Sig* (a, R, D) = Sig™ (¢, R,D) = 2; #&Fa A
R, W(R|D) = W(C|D) = 10. 3k152£1f7 R = {ab}.

Xt RS 4, 156k W (a| D) = W (c|D)
=6, W(b|D) = 8 W(C|D) =10, fa = ¢ < b, &
R = {a,c,b}. WW(R — {a}|D) = W(C|D) = 10, #k
a /] LA ER, R = {c,b}; LB, W(R — {b}|D) =
6 < W(C|D) = 10, b An] ER; [N W(R—{c}|D) =
8 < W(C|D) = 10, c WA R IBE. % R = {bc}.

4 LA

9T U B 4 T 2 ) R 4 ] SRR AR X 4y R e
T TS 2 PE g, 1E Intel Core i3-3110 2.4 GHz,
RAM 3.7 G, Windows 7, Visual Stadio.NET 2010 *}> &
(1 VC++ SEEGIREE T, R UCT 4l & b 6 %4l 4
MR R AME AR 2) BT B SR R 2,
|COR| F/n %@ ML H, Class x5, SL40 45
R, Ta FoRFEPATIN [A] (BAAL: 5), Sa R FIER
2 B FF 85 (A7 JK), Add K798 I 5 B, Del 7 il
R SR

&2 HUESHIR
Data sets U C |COR| Class
Cancer 683 9 1 8
Car 1728 6 6 4
Gene 3190 60 0 3
Mushroom 8124 22 0 2
Poker 20510 10 4 10
Shuttler 58000 10 2 7

1) bbb 5 3t 10 A% 1] 59 /Y B ) 0 %% )
PR, S5 Rank 3 MR 4 iR,

R3I AHEEMEFHLLR

H-Z ] S-2Hf B-Z1fd] P-2 A RD-#J

Data sets

Add Del Add Del Add Del Add Del Add Del
Cancer 0.084 0.093 0.053 0.065 0.049 0.057 0.082 0.130 0.010 0.005
Car 0.134 0.099 0.125 0.136 0.098 0.102 0.111 0.264 0.008 0.005
Gene 15.098 64.624 4.331 6.065 3.906 5.381 9.763 57.240 2.087 1.428
Mushroom Memory Overflow 10.756 14.436 8.943 12.546 15.931 46.830 0.389 0.287
Poker Memory Overflow Memory Overflow 23.17 42.782 55.292 81.289 0.184 0.15
Shuttle Memory Overflow Memory Overflow Memory Overflow 362.411 681.401 0.721 0.379
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FT 4 NBEETETFHEIER

Data sets H-#J1d S-2j B-#J P-Zfd] RD-#J i
Cancer 10.660 4.524 2.782 0.636 0.624
Car 47.556 21.196 11.935 0.828 0.904
Gene 1239.036 343.328 206.518 3.860 5.516
Mushroom Memory Overflow 843.764 463.630 4.304 6.152
Poker Memory Overflow Memory Overflow 641.569 7.616 9.188
Shuttle Memory Overflow Memory Overflow Memory Overflow 17.000 29.056

FH % 3 1] WL, [F] SR W 24 7 5000 (IS I i AT Bk S gt ),
RD- 24 ] 55025 1) 200 36 W S v T 4 ol 222 31 B &4 £
TE 4 Fof 22 )6 O 240 16 B2 e ) S S 240 7 925 P B 1)
HHRAREETy ~Tp > Ts > Tp. Ty > Ts 7&H
N H-Ziff AR TR R RS, R R
BB S-2Y W A R A G R 2 B YR H , i A
WIS SO, T AE AL RS AR N TS
NS E IR, W Ty > Ts. 78 B-ZUfi B, BT
IREREME TR R 0EE 1, H T < Ty, £ A B-4)
VAR R R Hh, RER — &M E M L
SGERAE BRI G ER N 1, B0 AP AT 45 R T
S-Zy faj ik 7 G R (B O) R T A R 1t iig
HIPATE, HAIRB LR M. Tp = Ty 7 H Tr B
T T M T, KN P-2 16 5L 3% A A7t 22 0 FE B, 7
21l 1 AR 75 B 22 UCE T BAT A R 22 AR FE T R AR
B2 B, 3 R (R TG N, LR T 5 Ty MY, 2
TEAL PR RE L HAR AL T FFRS 2.

M 4T LUR IR, (7] — i 48 7 [ JF 8 Ok RAEE A
W Sy > Ss > Sg > Sgp > Sp, XNER MR 2
HA T BRSO H-291 . S-20 1/ F B-Zfaj 1
2 1 ok R rp, Y O A A I 22 B R, TR TE
kb ¥ Mushroom. Poker Fl Shuttle £ 4% 25 I}, H-Z) faj 5.
25T N A7 IR A KT a5 7E AR 2 Poker
A1 Shuttle HHfE £ I, S-24 i 532 BB 9 A7 T8 K 3
U AR 7E AL Shuttle ZUHE £E 1), B-Z) fa] vk
P AE T4 KT 3 350 A A7 . 10 P-2 1) 1T RD-4
7 S50V TG 75 A7l 22 Tl L, Rt 29T DAGR) b 2RI 8
MRS, H A IFEEUK. BAR P-4 5.9 5 RD-
YR SR A R R A AN K, I HL AT DA #E35 K 1)
¥ 4% £E Poker 1 Shuttle, {H )\ 3K 3 7] LAk i P-24 ] 5
V2R IS ) T4 7K, RD-44) fai B2 i 28

2) XF LU AH X 7 i 0 24 11 0 5 A S8 s
L a1 Bk (B 1) P .

KR 2 6 M EUE SR A N SEER B4, # RD-2Y
i 1 #§ AN 55 9% (RD-2Y fij-Add A1 RD-# fiij-Del) 5 3
Bk [17] 2 1] 50 PR Al FAPA-PR, L % SCHiR [18] £ 4]

% (REPR) #E 47 LU s, 45 2R W3R 5. o Average 3%
TN FIER T 6 A E R £ (17 35 I B) T4
#*5 RD-YE S8R ELRYBEEMELR

RD-Zfd SCHR[17) SCHR[18]

Data Sets

Add Del PR FAPA-PR REPR
Cancer 0.010  0.005  0.011 0.008 0.113
Car 0.008  0.005  0.008 0.008 0.104
Gene 2087 1428 2076 1.745 18.087
Mushroom  0.389  0.287  0.391 0.326 2.839
Poker 0.184  0.151  0.185 0.170 1.184
Shuttle 0721 0379  0.720 0.692 4721
Average 0567 0376  0.565 0.492 4.508

i 5 Al WL RD-Z) faj-Add 5032: (1) 1 fE 55 PR 54
1%AH 4, W& /T FAPA-PR, {HIZ A T REPR 1%, 1X /2
PR A 7 RD-24 T A1 SCHR [17) 1 20 a7 S35 o 25 4 2 %)
I3 1R FAFE B 7515, T REPR K BRistHE 5 7732,
RD-% féj-Del 532 0% ] & = T RD-Z) féi-Add 5%
ATPR Bk, A EA T FAPA-PR 592, X /& [K 4 RD-
217 -Del H2: R FH M B s, o SRAZBRAE, 198 T
KEWIWFTE]. F46, NP5 (8] 45 Average I A] DLAH
BE W, 5 AR T, REPR 2 ) 509 1 g 45 22,
RD-#] fij-Add &% 5 PR BiE L BEAH 24, FAPA-PR &
M BEAE T RD-Z) fai-Add 532 f PR 532, RD-4) -
Del 5923002 Bt .
5 4 #®

JE L) far MRS SR BRI 7T AR O N 2 —, T
72 VR W 24 1] T 12 SR MR 2 T (0 — s F 7 vk, 2 A
TRFF IR PE 23 R AR 00 ) B SR ST M 2 7. &1
X ZE R A 15 B AN ), AR ST H 4 B 22 AR R
IR, 18 H-2 7« S-2 1 . B-24 & F1 P-20 {1 {1 52 X,
fo7n T AP B SR 1 2T Bk 4 Fh 2 il e
S, A g A TN 53k 1 Ao SRS XD 22 1) R e FH 240
LAY AF IR, 22 Tl i B 5 22 o ORI P A7 25 1], T FL
ARG SUNG| Y A SR g R A RS R
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