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DS = U, CUD,V, /) R RGEMEALER, Kb U RESHRISE: Ch&MHREEE, DX
REEEE, CND=0; V=UiccunV. NEBMHEIR, V. HEM WEE; /. UXCUD >V HFER
PREL. [(x.a) AR x € UTEEMa FryHUE.

EX 1Y HERERHEDS = WU, CUD,V, H 2 C="{assa,r, U= {x,, =, x,}, 5P
MEMZE—A | U XU | WK, SR E—mRe Xl

7j{a e C: flais @) #= f(a;y ), 1 <<i<n, 1 < j<ny i1 #=j N\ f(x;s D) # f(x;, D)
1 0 75 )

YRR R R A T I << Vi<n¥fc, = O, WA {GET T =M <j <i<n) LHEkKE
INHERE. RBGRTTE A Mps RHIRE RS DS 1950 B E M AR B MRS B Mps = {my; : my; % O}

BN 2 BERRFRGE DS =U, CUD,V, [ Mys = {m;} = O, HopHm#ue Lh

Fps(C) = A {V my e my € Mps A my; # Q)

Hr, Vomy Fmy; HITAIBERTIRE A LV omy ) BITE V om; 06K 5 2R3 o A8 A 52 e B A
4 Fos (O) 5 A Frs.

EX 3 EWa€ CERTREIESEB C CHIMRBSRECH

0 a€& B
(Olg(a) :{ %

1 a€ B
ﬁ‘f)f ﬁiﬂ:}i @% B CE]/J%ﬁ/J\B%ET éﬁj‘:’pn(Fus(C)) =A {\/ p1;(7n;j): m;; S MIJS A m;; #* @}
MR 1Y BERKRGE DS = WU, CUD,V, s Mps = {my} # O, M pe(Fps (C)) = 1.
i X3 T%ﬂﬁﬁj‘ﬁﬁﬁ[@ﬁﬁﬂﬁ SILER my s Vo my; RTE @%B < C WA /R 5T R %5k
’ ) :JO my; (| B=
L ms;ﬁ@

T Vm; € Mps A my #= Q¥4 m; N C+# O, fﬁzﬁ?ﬁ#ﬁ%ﬁ%#ﬂfﬂk SILE my 1684 pe(V my) =
1, llﬂ:ﬁj\##uéﬁl Frs TR ELE C MR IRBUBREL oo (Fos (O) = A {oc(V my): my € Mps N\ my # O} = 1.
E N 4 ERRRG DS =<U, CUD,V, ), RRR&CO) kT DAl Pl £ & L h: DIS(R,
= {(a;, 1-,-> € UXU: f(a;» R # f(a;» D N f(a;» D) # f(x;, D) N (| fa]mwow s D) |=
LV fCadows D) [=D. Hi e wpw RASHLRER R THMFSR o & LHEMI, & LN
(i Inow = {x: 2 € U A f(as R = f(x:y R)}.
MR2 HERFEZRLE DS =WU.CUD,V, f), R=C, W DIS(R, D) < DIS(C, D).
iE H X V(x. x;) € DIS(R, D) 4 f(x;s R) # f(z;» R) H f(x;, D) # f(x;, D) H
| fLadwoaw s D) [ =1V | fLx; Jwvow s D) [=1. H f(x:y R) # f(x; R)AHE /(2,0 O) # f(z;, O
H R< Cal 3L I & L Jivoaw » Ly Jivoo © Ly Jivoaw s X1 f L Jvpwy » D) =1V | f(Lx; Jivpw »
D) =1, #A | fLa o s D) =1V ] fLz; Jwper » D) | = 1. BIEX YV (20 2;) € DIS(R, D) &
B [z, O F# f(z;, O H f(x;s D) # f(x;, D) H | f([x; woers D) =1V | fLx; oo s D) [ =1,
Bl (x;s ;) € DIS(C, D), #J& DIS(R, D) < DIS(C, D) 13iF.
EXSY WTHREREDS =W, CUD,V, /O, AZHHHENLELS XU, X XTRRZO
18 3 ARUKS B 2 SRy
U {Ledwow : Lx]wow E X |
U Lo : Lediow N X £ OF |
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or (XD = 10, X Al & A MIRPORE AR ;s 2 0, (XD <1 W, X AUAT i & A HHRBOHD B & X

EX 6 ERERGE DS = WU, CUD,V, /) #R(RC O /e

D ox(D) = o:(D);

2) Ya € R, 9x 1, (D) # 0x (D)

MIFR R Ry 45 A4 @ M 4E C S F UK TR 4R D i AH XS @ M 20 1. A X R 1 24 7 0 A 3 7 F IR UL R R 4830 B
AN R A .

EFE1 AERERGE DS =W, CUD,V, /), RZC, DIS(R, D) = DIS(C, D) B8 &=
or(D) = o:(D).

JERA ;

D JEW: # DIS(R, D) = DIS(C, D), W 9,(D) = 9.(D), FIJHIIEEE.

B or (D) 7 oc (D) s M Fx, € U it [z, Jivpiey & POSc(D) B[z, Jinpi & POSc(D), W Fa; €
[a oo 5 2 & (o oo H (s D) £ £, D). Bl Jnoey & POSc(D) 7145 | f([x; oo » D) | =
1. #1x; & L I TR f(as O # f(x;, O WA (f(xs O # f(a;, O) N (f(x;s D) # f(x;5 D) A
(| fx o » D) =1V | f(La; T » D) | =1 lar, Bz, x;) € DIS(C, D). H 2, € [x Jnow
A5 f(xs R) = f(z;s ). #(x;s z;) & DIS(R, D). (x;, x;) € DIS(C, D) {H(z;, ;) & DIS(R, D),
X5 %M DIS(R., D) = DIS(C, D) FJ&, WIBIEANWSL, Ll or (D) = oc¢(D).

2) JEW . # or (D) = 9¢(D), M| DIS(R, D) = DIS(C, D). F|H iFk.

fiei% DIS(R, D) % DIS(C, D), Wit 1 v/l #feth 32 2, € Ulif3(x,, ;) € DIS(C, D) fH(z;,
x;) € DIS(R, D). fi(x;» x;) € DIS(C, D) W\I51H f(x;, O # f(x;. O H f(x;s D) # f(x;» D) H
| Sz o s D) [=1 V| fLx; Jiwoer s D) [= 1 85, aTHfEd 2 o ED—AJE T POS(D); i
(z;+ 2;) € DIS(R, D) W[t A f(ao R) = f(x;. R 8% f(aio D) = f(a;2 D) &% | fLx o » D) | >
AL fCx doaw s D) > 11057, R f(xs D) # f(x;. D)y FRLRATRER f(x0 R) = f(x;, R) 8%
| fLxi o s DY I >1 A | fLx; Jvow » D) [ >1850 #1 f(xis D)% f(2;, D)5 f(x;, R) = f(z;, R)
AHEN 2 x; WX RBEARIE T POSR(D) s | fLx o s D) [ > 1 A fLx; o » D) > 1 WA HEH
xis 2 X RIARE T POSk (D) » At POSk (D) % POS (D). WA ok (D) # oc (D) s iz or (D) =
oc (D) AHF I » IR A WAL, Bk DIS(R, D) = DIS(C, D).

MR 2 HE 1, nl R AR 24 7 a2 U O X R o] RO RS R . Atk R4 DS = (U, C U
D,V, ), #RRZ O K CHXT D WEHELH Y H YR -

1) DIS(R, D) = DIS(C, D);

2)Ya € R, DIS(R— {a}, D) £ DIS(C, D).

I, TR RGEM T HHRCR BB AZ1L, fE R R(R © O) 5215 29 1) 1 2] 2 AR .

T2 BERFERGEDS=WU,CUD,V, f), Mys ={m;} =0, RCC, W DIS(R, D) = DIS(C,
D) Y4 HALY pr (Fps) = pe (Fps).

JEER

D) iEM . % DIS(R, D) = DIS(C, D) ] px (Fps) = pc(Fps).

Xt Vom; € Mps A my # O, BHEFEU F3t % 2", € L2 oo s 275 € Lo dwoe » G, 27 €
DIS(C, D), i} m; = {a: a € C N\ f(xis a) # f(x;s a)) ={a:a € CN f(2'va)# f(2';,a)}. X
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or (Fos) =pc (Fps).

2) WEM . % or (Fus) = pe(Fps) W DIS(R, D) = DIS(C, D).
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JEiE DIS(C, D) < DIS(R, D). #'%} Y (2, 2;) € DIS(C, D), it m = {a: a € C \ f(x;s @) #
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D) YA f(xis R) # f(x;, R) H | fLxidwoews D) =1 V] fLx; o D) | = 1.

B | S dmow s D | >1 A | fLx o D) I >1E57, | SG xdwoe s D) [=1V ] L oo
D) |=10% 2. x; W& L —DJE T POS(D), W[4 &, € POS-(D) (A BT 4 x; € POS: (D), JEH i #
5 2, € POSc(D) KD W F2, € UG 2, € [ oo A 2 € [xiJiwer H f(xis D) % f(as D) IR
2w Am’ € Mps N m" % O HATKER 20 FIKF I L2 Iy H—HF%, i m" = {a: a € C N\ fla;s @) #
[l b #OHR N m =0, WA o (V m') =08k o (fos) = 0. FHITHE pe (Fus) = pe(Fps) = 1 FJF .
Wl f L dmoa s D) 1> 1 Al fCxwows DY 1> 1 R, A | fCadmvows D) =1V
| L o » D) | =1 8. Wik, % ¥ (20 2) € DIS(C, D) 34 f(x;s R) # f(x;2 R) A f(x;s
D) # f(z;s D) H | f(Lx; Jvoao s D) =1V | f(Lz; Jwpa » D) [= 1AL B Cx;s x;,) € DIS(R, D), )
DIS(C. D) < DIS(R, D).

VM 24 DIS(R. D) < DIS(C, D), B4 DIS(R, D) = DIS(C. D).

L LRIk, 24 Mys = {m; ) # OB, DIS(R, D) = DIS(C, D) {3855 Wb B 4 F 2 ox (Fs) = pc (Fps) »
Bl DIS(R, D) = DIS(C, D) 5 HALY px (Fps) = pe(Fps).

Ber @B 1, ER 2 Al 45, BERKRGE DS = U, CU D, V, [, Mps = {m;} # O, W R(R<= O
g CHHXTF D a2 Y HACY R W : Opr (Frs) =15 @QVa € R, pp 1o (Fps) = 0. #IiFHZ. # R
JEARFE S B R B B D AR IE PR AR . W R S C AHXE T D By —4> @ P24 .

MR3 HTERERE DS = WU.CUD, V., f), Mys = {m;} # 0. RS C. Mppe(Frs) =14 HAL
=y 0] Vrnij # O HER N my 7 0.

W o (Fos) = 1, WX Vg # O WA oV omy) =1, IR N my; # O. #HXF VYm; = O B4
R Nmy; 7= O, WX Ymy, = O HAE pe(V my) =1, B or (fs) = 1. HIL, Y Mps = {m, ) # O, B
R C, pe(Fps) = 1 MFABEEMEX Vm; # OBAR N m; # 0.

FREVE BT 3, R 24 ] 22 SR B R X B T Mps S k. Ak 24 DS = U, C U D, V,
frs Mps = {my;} # @, W R(R < O Jy CHAXT D W)@ M2 1 24 HALY R i 2 -

1) Vm,; € Mps(m; = O=R ( m; %~ D) ;

2) Ya € R, 3my; € Mps(m; = O N\ (R—{a}) N my; = O).

2 ETREXZHXRMHMEBEMEAEHE

SERR 2 FWT . LY a7 0T A S BE R B A Sy BN B AR AT T B RS 4
fAT (X DG 2R 4 A G 1 2 B RIE B . IR 78 D 3 il 1 15 3 oR B O 2 G 4 IR 249 T A 800 Tk

B3 A Gps BB HE R EUE s 32 FH i 850 22 45 WOSCAER A0 43 T 46 1 728 48 5 1 /N BB =X CRID A B
AR R M A A Z BRI EU ST ER) AL X, © CA < i <) ffiff Gps = (A
X Vo VA X MY RS DS WA 41 RED(DS) = (X, X, }.

WX VX € (X e Xob (<< <Rl A R WS eRBUE SCIAT ox (A XD = 1. Il
px, (Gps) =13 B Gps TR 2 T LS WA S AR EEQECR, X VX, X; € {(Xi, -, Xy}
A<i, j<h, j#DBHAEX, —X, 0, WX VX, X, € (X, =X} A<i, j<h) H5Vae X, f
X, — (X —{a) # 0, WA ox 10 (N X)) =0, FHILX Va € X: A ox 0 (Gps) = 0. XK Gps ZHK53
PEeREL Frs 32 FH WA A 43 T A 45 (0 8 B s i il /N BT BGE =X, R ar 2 el mxl VB < C ¥4
o5 (Fos) =05 (Gps) s T4 FIRVEFRA AR . X VX, € (Xys 0 X)) (L<Ti<<h) 394 px, (Fos) = 15 4
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Va e Xi ¥ Hox 1w (Fps) =0. FI VX, € (X, =, X, ) A<i <) B0, (X, -, X,} &
RED(DS).

WHEE R 2, VR € RED(DS) ¥ /e : o (Fps) = 15 Va € Ry prw) (Fps) = 0. XA Gps S 4453 BF o5
B Frs 3z FH W WSCHE 3 T A S5 (B AR 30 5 A /BT BGIE 20, AR i i 2 38 vT A% VB © C ¥ pp (Fps) =
op(Gps). I YR € RED(DS) #Jii ft: or(Gps) = 13 Va € R, prio) (Gps) = 0. 1 pr(Gps) = 1 AJHIE
PRI X, € (X, XA <i<hHMHHRDX, MAE 2L LN IX,, X, € (X, - X,}
A<i<h, 1<j<h, i#pDMHHRODX, NARDX,, XX, 5X, AR, WR—X, # Q4 Ja €
R or (AN X)) =101 3a € Rpr10)(Gps) = 1)y 5 Ya € Ry pr1a) (Dps) = 0 M &, IS H7{L
- X, € (X1, . X A< <D R RO X, BUILEA pr(Gps) = or (A X X R (Gps) =1
H Va& R, pr o (Gps) =0, 8 or (AN XD =1H Va€&€R, pr o (ANX) =0, MAHR=X,. HIEH
Xt VR € RED(DS) ¥i7e HANAFE—T1 X, € (X,, . X,) A <i<h ffifg R =X, lI% VR €
RED(DS) ¥J5 R € {X,. -+, X, }» BIRED(DS) < {X,, =+, X, }.

ZELFTR, # Gps = (A XDV oV CA X)) 24 Fs 328 FH W SO FI 43 T 3 55 (8 A8 46 J5 09 4% /N AT B
K, WM R G DS WATA 291 RED(DS) = {X,, =+, X, }.

H o B3 AT SR U AT 2 157 [0 80 AT e Ak SR K o3 B pR B Fos B A0 SR BT I X G s » Gos TH 4
— AT EUI R /N B S P i e — AT A EG A X (L <Ti <)) SR — 2T s Gs H 4 PR B0 X 7 e 5
ARG ARLYT. Lo PR AT G 75 7R S A 8 ik R b as T 2 e W WS RN A . A
JO7 1L, T 5 T A 2 B BCHR 1 Xk SR BT A5 24 7 4 i) R AR

EXT HERKRGE DS = U, CUD,V, ), Mps = {my} # O, HpPriE€ & L Mys T A
S TR RS B PERE = (my e my € Mps N my # O, 5 PERET RIR A Frs = F(E) =\
{VE: € €€}

EX S8 HERKFRG DS = U, CUD., V., [, HEE = {m;: m; € Mps A m; # O} HH/h
IYBEE LR min(€) = {(€,: €, EEN (Y E EENEALD—>(ETE)), Bl min(€) € il bk T4 8
HEIRRRFILMMES CERITRE DE (k£ D, ME HHEETLR).

€ C € MR Ay B I AR TSV €0 A (V€)= (V €D, LAl F6) = F(E—{€,}). £k
ot MR WA, TR o BE AR € Bt Sy IO/ G BR AR L RN Fos = F(€) = F(min(€)). ik, WA dn 2 5 B
AR RIMNr HEEE . O /P EE WIIRH S =5 5 @ A& 43 PR RE A 0 R S BUSE BR e © o 5 D 2 300 % 5 o
MEITERE MG, ) @ HEPHERITRUST T MG, ) % @, FNMBRE P ITA & MG, ) BITE, K
JEk MGy ) IMAE; @ T —SBIC R MG, ) % Q5 © 45k, BAESR, € RN HEgE.

LA B /N o3 B AR TR A T IBGE 20 0 A TR, TR 5 R A B AR A SR I T 45 1 R Y
Hfm KR WD T A6 o BEAE B ST Z 8 H .

hy SEIBE T WA P SR A B MR AT s R aURE L DU SR 4 A BEEE AL L S MR OC TR TR M 1
HEBREE 7 S, P45 H AR 0 50 B B0 S Tk 1

ENX9 HHEEMBE SCHET T A RIE TR E S, BICORE(E) = {(€,: €, € €, | €, [=1}.

EI 4 CORE(E) = RED(DS), H:rift RED(DS) }yik 24 DS K21,

iE OX Ya € COREE) ] FIHJEME a XTI 70 R EL Fos I — 4G W, PR 3 X VR €
RED(DS), R C¥A pr(Fps) = 1. M H pr (@) = 1Bla € R. #a € CORE(E), M%} VR € RED(DS)
¥H a € R, Lk CORE(€) () RED(DS).

@ X Ya €N RED(DS), 4 RED(DS) = {X,, =+, X, }, Ma € X,(1<<i<<h). #HEZRG DS L
T — DTN Gps = A Xi» a € X, WHJEME @ X Fps h—&HI0, Wl a € €M a € CORE (€);
#t DS HAAEZ A AT Gos #Ab W Gps = (A XDV -V (A X)) =a A (A Xy —{a}) V=V (A
(X, —A{a})) s XFEH Gps W AWK F s SFEA S5 NG, SRR a XN Fps o — &1
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i, BPJEM a € €, i a € CORE(E). HIXf Ya € N RED(DS) ¥4 a € CORE(€), H | RED(DS)
CORE (6€).

Z4 OO A48 CORE(€) = RED(DS).

EX 10 BENPEE 4 O, HPEEC L TR aa € O WHIBREEXL H: € () = (€, — {a}:
(€, € € N ((E,—{a}) # D)}.

MR 4 HEWNIPEE# O, a HE PIE—AEEN, € =€—{€.. (€, € © N (€& N {a} # D).
HE A OMEE = (a AN F(E)) V (F(min(€ (a)))); £€ =0, M F(€) = (a) V (F(min(€ (a)))).

HERH .

OHE A0, LE=1{€, ., 6,6, , € HEENH«cc 6 <<, ad 6G+1<k<
s),

F(€) =F(&,, =+, €) N F(€.y, =+, €) =
(a V FE (a)y =y €. () N\ F(Ey, =, €) =
(a N F(Eyy s €))V (F(E (a)s s € () N F(E.,, +++y €)) =
(a \ F(E)) V (F(E (a))) =
(a N F(E")) V (F(min(€™ (a))))
@ FHE =0, L€={€, ., €}, WX VE €€ 1< rr¥aEKEN € €., &
F(€) =F(€,, -, €,) =
(a) V F(E (a), =, €, (a)) =
(@) V (F(E () =
(@) V (F(min(€~ (a))))

BN IEE # O, FHTHEE # 0, We WRM/NFHE; € (o A—E /N BEE, I
FEAL RN B . BRI LB AT A F(E () 5 F(min(€ (@) 2. X F(€) 5 F(min(€ (a))) #
iz F Rt 2, FO) W RE MM AL AT IBGE S, PN FH i 038 4 W SO mlB HLAR R T I CAX D) V- v
CAX) TG, RPEEEE 3, (X, - Xo ) RERIR R G R 2.

FEH 4 B CORE (€) 438 T8 —291 . PERT 4 BiBH . KRR R GE AT 40 228 R FEZKEM
as J—RB AN EAEZEE o 24 BT A 2915 B AS 1 R XN B /N o B AR € 38 T AL 1 — AR SR Y 5
e O MRYESE N CORE (6) , #€ W AIATEAE IR iz 45 S kY . BHIT O 5 Q5 @ kR
PEa. 22 FROBRME Rl 4y B4 (o) U (€ — CORE(€)) ik # 09 — X5 @ £ F W AE b1 4 Pr &
min(€" (a) — CORE (€)) ¥ i) — XA, — & B YE a 19 20187 % R A2 744 o 55 45 DR 445 o 31 b 235 5 1 I
By — AR E B a B2 1R R AT T4 O 2 DOHR &35 o B 55 05 00 AR . D O AR SCRE TN o B AR A
T 24 FRT AR SR IR A R 24 187 1) 4 SR W& 5 LA o AR T X 2 (AT AR rh B — 25 1) A R, DAAS 45 55 6 N A
NGy R T T R BT A R i & oA R O B A I AR E M @ TR 2 fRT AR Y A et AL ST
Ja K 2R SR 1) 58 4 24 A7 AR RO HL AR A DL Bk 1

Bk 1 BT kR TR o8 4 2 A AR B

B . AEZS Ny HREEE

Bl . PR RGP 2R RED (€)

¥Ithfk: RED(€) = O(RED(€) HJ4 )57 i)

Void RED_HBS (€)

{cur_red = O;

if (€ = NULL) return;

if ((|YVE eEl=D

{cur_red = €;
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B cur_red LIMEWCH A MA RED (€) 5
}
else
(XF€ thfg—AEZ @ T8 SIG () 5
a = max{SIG(b)};
€ =€e—{€:E e NEN{a)#=D}s
€ =€ Ulal;
RED _HBS(€);
€ =€ () WM/ HEsE;
RED _HBS(€");
y//end if
}//end RED _HBS
BN B RE = (€1, -y €}, FRBE 1 A ) XSS S B0 N Bk 5 — s i, 32T
A JE MR CORE (6) (W E 5 2% 8 R O, T3 AT AEA% & 1 b 726 rh 4 B2 (5 1B SIG (b, €) (14 44 B
ANt OC «| C ), BF a = max{SIG (b, €} @Y a(BFRIE 2480 OCl C ), IHEE () MR/ NHE
B2 (BF RN 2 BE R O)) s SR Z SOWPE BT Al 45 N AR 45 s 80 (N — 1) /2, X T A N 0 25 R A
MR 2 AR ON « (| CI+)) s —MEIET | C <<y BIE R N 0 45 s 5 4 1) B [ 52 2%
AL OCN « %) 5 XPREAS T 25 55 BAE A — Z MAR 25 (S B i 25 5 B A2 . |l SO ARRAE T A5 7 25 05 8K
K (N1 /2, BURE 1 I 45 5 IS0 i 35 24 157 A o ) 522 2% BE RN OCN « | C | o A 35 24 7 LAWK
J7 A2y L R R A BN OCN®). IR, BASFIER [ E 22 AT OCN « 1 + N?).
SCHRCLL B4t 4™ e i AR 5 b W 0 25 SRy e ) B G 21 il 10 SR A o b 20 ) B 24 T ARF 4 1R fi 42 O kA 7 32
LR SR AR S A A B A R A . T R 1 e R O S i I AR s O 2 A6 3 2 18T cur _red Ccur _red J2
5 A 2 fRT B TR S OO o A R I B T B o AR ELSC L MR, PRI LR 2 AE i S A D T R )

3 LIS

it — A B E AR SCHEE R, 2t UCT B8 % S B8l b i 2 T 84 46 . CPU S Intel X%
2.5 GHz, WERR N 4 G, #4E RS} Windows 10, ffi ] Visual Studio 2017 SZ3 T AH 5256, SCI0 45 5
W3 1—3% 3.

Tl HWESWNIPWESBE R

s o [ AET%?;%EXﬁ}%?%;EKzFE% 4E%iﬁﬂ&dlﬁ%¥%
JLRHH TR KB JLEEH JLE K BEA

soybean-small 47 35 810 10 111 99 947
200 101 16 3 873 30 022 14 50
monks-1 432 6 46 656 178 848 3 3
tic-tac-toe 958 9 207 832 1227 844 36 72
kr-vs-kp 3196 36 2 548 563 24 932 433 29 31
mushroom 8 124 22 16 478 528 209 012 760 30 198

F 1 I E AR S O BRI U SR AS B o0 B AR 5 AR O /N B ) S R X L. et LR B E
IR A o BrEE R T A OCR B H . “OUR RIE MU IT A oo &R 4 & i Jm 8 H 2 L Se e il 35
W1 REOOE T B B B B BT A TR T 3 - L4 A WA /N3 B O D T A i s ).
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®2 BEXSEIRGESEREGHEITLE
Ja B el X g &Y RS
AT
TS L T L
‘ - T I 1 /s - i 1] /s
soybean-small 765 0. 007 949 0. 066 6 629 0.967
200 33 0. 008 33 <C0. 001 90 <C0.001
monks-1 1 0.075 1 <0.001 1 <C0.001
tic-tac-toe 9 0. 307 9 <C0. 001 9 <0. 001
kr-vs-kp 4 3.931 4 <C0. 001 4 <0.001
mushroom 292 27.763 345 0.011 1 464 0.149
B 2 RATEN 1 B A P S 0 TR A ST S AT L. SO 5 A ] 27
ICAR /N5y B B B 1] CRLASE 2 ) B AR B0 7R T A 3 24 3 AR DAAR I 285 05 i B AR B H . “Ja &R e 45 4

Feon it M T R AR e R S R R S B M RS R AU R 2 AR R R R I8 R R 2 R A R R
e B B PP 1B 4% 0 SOmAE. KR 4R #2007, monks-17, * tic-tac-toe” 5 “kr-vs-kp” {2 5 iz AR A& UE
SR BT A 249 17 i T b DU I 22 5], 29/ T 0. 001 s, 3258 J5 RLE T 0 4 AN Biod 42 T 1 i 24 TR ) 190 B8 A%
HH KD HAMEAR. X THIEE “soybean-small” 5 “mushroom”, J& iz I E &G B9 R4 Al iEY
AR 1 A AR 220G TR B 8 SR B4 AR 249 7 I 8] FE 9% AN 215 #5114 1/ 10.

x3 EEXIE5VEZEVEENEFHETEXLL

o i Sr K =R7R =Rz
T REH ST 5 A7 5 1] 1t e R EH ST 5 At = )
soybean-small 949 5057 765 4016
200 33 199 33 199
monks-1 1 3 1 3
tic-tac-toe 9 72 9 72
kr-vs-kp 4 116 4 116
mushroom 345 1 956 292 1 640

R34 Vs SRR 1 SRIBUIT A & 29 16 5 A F SCERL 11 e 30k CRT AR 9 i 12 D)) SR I 4 A 24 1] il 6 9%
25 (6] (A . B) Y8256 XF L 80HE . B 5 “200”, “ monks-17, “ tic-tac-toe” 5 “kr-vs-kp” 7 2 Fh & B 104
IR 2 T A 5 B 4 20 o7 4R MH 45, TR I i 6 9% 1 A7 i 25 [A) 0 1 A B DXL 85048 4R “ soybean-small” 5
“mushroom” |+ i 52465 45 R WISETE 1 Fr e 28 (A7 25 [R] Lb 3 e vk /b, 2R 7 T3 1 R EUE LA
607 B YRR Bk 29 17 X AWy O T e i D)3 ok RO A Dy 2 0 A B T A i 2o 4 1 R
W HE A AR 24

4 % i

o 2 T BB SR B Y BTN . R RN AR Tz LR A R L ALt T —
ol Ay i 24 g 0 35 HUMR JE AR S8 A R BT B9 A A0 Rk« I O B OO0 RO o O R L A U B . AR S
S AR Bas 0 SRS AR AR /N 70 BRI AL 3 — PRV TRT A o 2% 240 g g DR 235 55 B I 45 A1) i — A% B A 0 B —
AL 24 R 5 A 24 T B A8 R S o e P R TR B G 56 3k Dy AR AL T M 244 ik 2B 24 7 24 ok B 24 i 2 T
R 2y T MR T R R W AT RO AR T A R A AR s ). 207 % T A A R A T o U B 3
FEFE . BERS ORI R 29 TR 1 S8 f M . BRI 0 5 SE IR 25 SR UL T B0 0E I T AT 1R S A ALk
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On Method of Attribute Reduction Based
on Heuristic Binary Strategy

HUANG Zhi-guo's,  YANG Qing-lin®

1. School of Computer Science , Henan University of Engineering, Zhengzhou 451191, China;

2. Modern Educational Technology Department , Guangxi University of Finance and Economics, Nanning 530003 , China

Abstract: In the method of discernibility matrix, a kind of normative and precise mathematical model can
be provided for finding the core and attribute reduction, which is capable of acquiring all attribute reduc-
tions conveniently. An efficient approach based on discernibility matrix is designed for constructing reduc-
tion tree by means of heuristic information and binary strategy. In this binary tree, all paths from root to
leaf are corresponding to all disjunctors of disjunctive form which is equivalent to discernibility function,
and all disjunctors of its extreme minimal disjunctive form are corresponding to all reductions of decision
system. The proposed algorithm is applicable to the discernibility matrix satisfying any reduction criterion,
and be capable of reducing the searching scope significantly, and finding out all reductions definitely. The
theoretical analysis and experimental results show the feasibility and effectiveness of the proposed algo-
rithm.

Key words: attribute reduction; heuristic information; binary strategy; discernibility matrix
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