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Finding all reductions through the technique of rearranging concentration
Boolean matrix

FENG Qin-rong', HU Jing-dan
(School of Mathematics and Computer Science, Shanxi Normal University, Linfen 041000, China)

Abstract: Due to more super-reduction output by most existing algorithms in finding all reductions, the technology of
matrix rearrangement is improved in this paper, and an efficient algorithm for finding all reductions is designed, which
uses improved matrix rearrangement many times to prune the power set of the attribute set more efficiently, and all of
non-reduction and a majority of super-reduction are deleted. And a method for judging whether a subset of attributes is
a super-reduction or not is also presented. Compared with existing algorithms, the proposed algorithm is more effective
and can output fewer super-reduction.
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Qa4
BM; = | 1.
[ TR, 4 FHEAE [ BMS, S5 LAT WA B A1 ME 1
Xt IS [ T g R INENE T T4 A = {ay1, as}, XHHERE
PHUGH BMy N W EHETHEA = {a1, a3, a4}
SES RG]
R = {{aq,as,a6},{as, a6}, {a1,as,a4}}.

PR kMG EHAPE BM; 55 1T WA B H2MEN
LR BB A as B INE] A = {ay )}, WAERE SR UG &
BM, N2, M BT A = {a1, a5} IR .

BM; = l

PR E AR RE BM, 56 147 WA 28 76 565 3 M R TR
B ag I INEN A = {ay }, W FEFESE UG & BM53 N
2 R TR A = {ay, agHRRIMEIR H, 15 2]
R = {{aq,as5,a6},{as, a6}, {a1, a3, a4},
{a1, a5}, {a1, a6}},

FERE BM; 545K

3G K EAEREBM B AT WA B
3MEATIENE a IR INEI AFSEI A = {az}, 1RHX
1 S M 51 TR AE D O BOAT B A AT 70 348 RO B B
J&, AR B

a4 G5 Qg a1 ag
BM;, = [1 110 0].
W AR RE BM 55 147 WA 24058 1T/ ME DN 10 R
JEBME ag ININEI A = {az} 1, 3B = FEFE BM;, N
2R ENE TR A = {ag, as} TSI R . [F 2L, 85
HHRHFE BM 28 147 WA 22 75 28 2 AME 9 10 B
Has IS INEIA = {ao} 1, $E UG #FE FE BM, AT,
TR @ T4 A = {ag, as } R INE]R v K B AR [
BM 55 LAT AT 22 58 3AME N 168 B @ M ay T
MENA = {ax} b, FEHUE % FE 1 BM 3, 2, K &
PETFEEA = {ag, as P USINBI R, i A BN TG 2015
R = {{aq,as,a6},{as,as}, {a1,as,a4},{a1,as},
{a1,a6},{as, a6}, {az,as}, {as,as}}.

HH 51 8 1] LA Hh, 43 i M2 = 2 I 1k SR 24 1 i 45
Bl EST Sl (=1 B0 VA = R O £ | I S s 7 N = R
HA AT I /L R R, R i it — D it AT
BT,

T 5L 113345 Rl fe A E D BEY
{7, T T 25t ) 0T A5 5 SR 1 Dy ke 4 TR G T 7
LRI E BB 2) AL R TS A — AT,
HH J& M1 5 A KA RS R G AT R 6 BRI B AR = — A&
PEFTAESIS, AR R vh — & s B2 D — 1T e 4
0, Pt LI — N Ja M1 S A B B A A R R AR T
AT RATE B — A B R, DA ol 2 o 1) S 1 —
FE LT, 75 W A& B 2 181, B A 3 SRk 2.

BIE2 bR 0 s 2 181 1 SR

BN SRR JE 4R A,

it R T AR AR L A R 2 T

step 1: LEVR i A7 /R FE R o 48 21 J& P 72 A R R
AR AT IR FE R

step 2: S AZHERESRAT AL AT R 1 94T M 22

step 3: PR o) AR RE B SR A AN, 55 5 AT TR AR AE AR
0, M JEME 75 A— & AN, BN EMTFHEA—E



F5H

AR S P RKRER REETHRERKRKA AR 1163

NN

step 4: firH B I T4E A A2 24 1] B £ 4]

SRLE R AR AR R VR 4 AT R R B R
(m x n) B, W step 2 HIEE I E N O(mn), step 3 5%
SR JE N O (mn), STHR [15] 5% b i Ja I T 24 11 1R 7
BHAEBRERERNOMmxm(n—1)), A TTEE N
7 B
3 BT

T I AN A S R S SOk 89, 11-
12] 595 fir 45 45 SR 1047 L Ase 40 i, 91 9 3k FH A S 451 8,
Forp i 8 (1) 2% A TR 1A 6 A, Bl 103 3 7 A %)
PR R . B R BRI R EZ T A,
RSTHR A AR SRR 2 17 ()08 S 2 B 3 3 o, i AR
Wiz EEIFRE N 2. N B AR g
3

B9 (s:f18)  FISCHA[8-9, 11-12] h E KT A
2.

F SCHR [8] R 2401, 5 AR 1 Rt M e A [, U 4 5
B A AR AT EONFL AR IR LB M ao s aszs a1

REITURATIENE T A EON9. T S0 IF
B % EBRITURIIINE, 9N B TR R4
PR 45 K. 2 JIWr, A SRR 45 R 2 iR 114
{a1, a3, as} L], B SRS SCHR (8] %A
PLAE SR i A 2 il i e o 7 AR B 24 ) Bl B /D

H SRR (91 W R0, e r 45 BORE e R D 25 STk 4 A1
IRFE B BM™ (R B HE), R4 SCHR (91 55095 7R & HUE
W A D T BRI, AT 6T oL i P ) F ) 8 5 B A 7
TR N R E 74, 25 LA OB FE AL TR (B BRICAR),
45 2 324N e 7 2, AL 1) J5 49 21 8 N 20 i, 5 AL
SRR, TR, SCRR [9] VAT X AR FEAL Tl 4 RERS 21
P AT 2050, 75 W 45 R o 2> A7 AR 2 A ), WO SCB
12245 SCHR (9] SVEAR LU AE SR T 20 f et A o = A 1
AN (6 R A & T

HT SRR (110 7T 0, 2R e 1 48 28 5503 7 4 I 63
AN R e kL, MR MR AR O IR AR AT 64 DY

B G B 8 N 2 SR AT IO 2. PR, A S BE 5 3
TR (1] SE3EAH LU AE SR T A 240 fa] R R v 75 B2 55 18 1Y
JE kTS, B R

HISCHR (121 7T %0, MR P A AR 20 Bl AN ER 23 #E 20 ]
Ja, @ EHEER RN T EA 16, X 16 MEG IR E
JUARAT BV T 5, ZICR GG B 8 M, 5 A
BRI 45 FA IR, SR A SCERVEAE SR T 20 e i 2

A AR 2 B 2 T, WO SO AT AT R B
EEZ EEa)TN
B0 25 5E RHER (R 2), RPTA L1,

w2 ORWE

a, as as ay as ag ar d
T, 1 1 0 0 1 0 1 0
T 0 0 0 0 1 0 1 1
T3 2 1 1 2 1 1 1 1
T4 0 0 2 1 0 0 2 0
s 0 1 1 0 2 1 0 1
Tg 1 1 0 1 0 1 0 1

HH 2 2 ] LA B, U Bk 4 5 P R T R N
{CLDO/Q}’ {a17a37a47a6}7 {a17a37a57a67a7}7 {a47a57

ag, ar}, {as, ay, as, az y. MR SCHR [8] 1%, e )5 P as-

F TR B VE T4 N 194, B A T3 45 1o 194
B P B MR A SR [91 BV, K HOURE B 2 A s AT L
FiE G T BRI B T 40N, R ETURETE
PEFEE A0, I & T3 45 M 13 AL il AR 4 STk
[ 5%, T B RN R T 12440, A& H 32
{81 13/, B STk [11] 5592 R 5 1 BT 60, A 75 206 i
1525 S W7 2 75 A7 08 240 1T AR 48 SCR [12] 59%, 75
BEENBEBETFERN2TIN, RETURWEETFERN
274, MBS & B 2 18] 5 e X TR 45 o 134
A A EIEREE BB T EA 134, KRBT
RANEET RN 13, R4 F N 13421

FH L R 280, SRR [11] 256 PR AR I R A e b
FHRFTA L AL R TE TR ATE L, 7B E R
B T SCHR [8-9, 12] 75 3K BT 24 faj i 72 p A7 4
KB, TSR LTIR G RERBTE L
fia], L3R A5 Xof bl 4 TR L3 3 SR 4.

T3 AFEEMREXTLE (519)

SCHR[8] SCHR[9] SCRR[11] SCRR[12] ASCHE

a 9 32 63 16 8
b 9 32 8 16 8
c 9 8 8 8 8

FT 4 LEEEMEREITEE (5110)
SCHR 8] SCHR[9] SCHA[11] SCk[12] ASCHEIE

a 19 40 124 27 13
b 19 40 13 27 13
c 19 13 13 13 13

R a SRATIN & 25 B E T8N0 b
NAREZICRETFTAR R @ TN T AR
RS 1, A HEERA D B 4, S HAh SO0
BT B BRICAR AT R V758 c IR P A {4
B PEEE), b1 SOk (8] M HE T IR R BERIUAR,
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xR %36%

Holp 2 s 45 R 5 HAh SCERIS A [R].

HH R 3 AR 4 0] LUE H, AR SCREAE SR BT A 29 i
I 5 25 RE ) & MR T R R D, e A ) 24 R 2D,
4 & #

A ARG AT R A B B3R T — Fh st
FE P SRR AR 5 2 UOR] H B e R AR HOR S
I 2950, IF 45— PRod ) B 24 147 1R 7 % I
Ji T8 S5 2% BH T R R RV 1R R, A b AR S
WA A T BE T D T EHEE R R AN R
B g M 5 H A O & M1 SR B B P AR ) £ 1
HASKHE], B th Bk B IR AT BRE R S SR
HEATHET.
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