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The Method based on Decision Vector for
Generating Discernibility Matrix
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2.Modemn Educational Technology Department, Guangxi University of Finance and Economics, Nanning 530003, China)

Abstract: The attribute reduction model based on Skowron’s discernibility matrix is equivalent to attribute
reduction model under algebra view. Its essence lies in preserving the discernible information between consistent
objects and other objects, but can’t describe the attribute reduction criterion of non—algebra view. The essence of
attribute reduction criterion is to maintain a certain discernibility characteristic of decision information system,
the decision information system has many different discernibility characteristics, and the single attribute reduction
criterion only describe one of them. In order to describe different attribute reduction criterions using uniform
discernibility matrix, the conception of decision vectors for condition equivalence classes were defined and
decision vector discernibility matrix was constructed based on this conception, then the discernibility matrix and
discernibility function satisfying different reduction criterion were designed respectively. The equivalence between
different reduction criterions and corresponding discernibility matrix was strictly proved. The Reasoning proof and
simulation example shows the feasibility and effectiveness of the proposed method.
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L TRTHEDN S e 1 2 TRT s P A P RS R G W] 2 A R R AR IR A B R G AT 207 T e
AIE, 2P o P 24 7 o4 05 il 20 1 e 5 — )y 1T SR [ 3 ) o o 4 240 T o U A0 1) EO IR 5, K S
THE T 43 21T YT L0 5 53 249 17 5 308 AR 24 167 1) A EL DG R KB R BB 45T kg 1 AR AT 29 R
5515 BV WA T 217 S 4% T2 2 ) o DU 6] (9 5 28, UE ] 145 B LA B A0 a7 S A0 TARBCE SO Y -1k
HeLY TR Zhou 5 RAN M HLAR ST H T 45 R 2 TN, BTG AS R SR R G0 HA R 72k

HT2FIHEE " B /R TR 2T E AR BRECE A A S AR AR RGO SC R M LR AR 1 %3 4y
WEREE , S FTEAN IR 24 fe o DU 0 B I B 1 PRI L. SCHR [ 10 ] B8 H 2 ARECS 15 BB WL LY T 9 70 Bt
TR (R R 4 i R b DL 249 0 o O 3 R P ) R 7 7.

ARSCAR I 26 AF 5 0 28 PSR ) i, AR A SC T — PRI RS R ST, BE T i1 A2 A ) J 124
T VDU PR 0 AR , 5 0y HH LA AP B DADRAIE A FH B B3 20 B e SR O 7 o U g 41 24 T 9 T A i
R, it B R PR L R R BEE T I AR M H 3 S A

1 B2y EEN

PR ZR G S LR S P ) SRR EE 4540, SR R Uk %R DS = (U,C U D, V,p), Hp U =
loy,05,+ 0,0 HARZEARIEI; CARMIEIESE, D NISKIEYESE, C N D =5V =U,_cun V. HELE
{E3, Horh VO s o BEIG p .U x (CUD) —VRERBREL p(o;,a) FRXIR o, TEJRME o BRI,
Hiro, e Uja e (CUD).

A YR DU PO AR ST R B A DRy R TSR T 0 B AN R A A, DORAE R G A 2 07 Tl 4 B
AL Ja8 A 24 TRT U D) (S RE 21 1 G v e — PP R 2 BIE S0 38 X AN IR 24 R v U T R AT, Sk 8 1 140 b 1L
BT A SR TRTUEN , T XA AR A DRSRE R G IR 6 28, B2 X T PR 20 fa7 AR SC R Jm PR 24 ) AR XS
IESUE PEL R oA JB A LT R SR oA JB P 29 ) RIS S P24

EX 1 HERERGEDS = (U,CUD,V,p), # R(RCC) i/

1) IND (R) =IND (C);

2) YR' C R,IND(R') # IND (C).

WU R AR SR Z2 e B 4 o SR A 2
XA IND (R) W ARG AT /39 Z, IND (R) = { (u,w) e UxUiue UNve UN(VaeR—
p(u,a) =p(v,a))} . HEXTRIELTR L TENTE T, SRR R PR AR S 5 R P BN RT AL IZ
YED T A3 SR AN B SR Y SR M 2 T T

EX2 HERERGEDS = (U,CUD,Vp), % R(RCC)JHkE:

1) IND (RI D) =1IND (C| D);

2) YR' CR,IND (R'| D) # IND (R D).

WU R AR5 Z2 GE HIAR R 06 72 M 24 7.

A IND (RI D) g RGERAX AT 3B R IND (RID) = | (v,y) e UXUl (YaeR—p(x,c) =
p(y,e)) Vp(x,d) =p(y,d)t AXAAGHER IND (B D) FALEX GOS8 HA MR 19 2% 8 PEE
R R AR, A B T IND (B) ,—EJ8 T IND (B | D), R ZA—FE L.

EX3 HERERG DS = (U,CUD,V,p),#% R(RCC) kL.

1) POS (D) = POS (D) ;

2)VR' C R,POS . (D) # POS (D).

WU R Ay R 5K Z2 G0 AR RS T Jol a8 1 24 7
s POS (X) FRAPRFAX T AAFEE R SR ISR, ZARSEHIL IND (R) HWifj4E U/IND (R)
WEALE T X ICRIIE, POS o (X) = U | X,:X, € U/IND (R) A X, C X| AR IE I8 4 24 o DU A Jo
TETIRIF AT B 5 43 S AT RAEAAS | T 2.0 31 57 DX R AR A

EX 4 HERKRHDS = (U,CUD,V,p) 4 R(RCC) L.
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1) Ve Upp(x) =pc(x) 5

2) YVR' CR,3x € Uffiff up(x) # ue(x).

TFR R PSR GE M 25 A3 A s V29 T
A pg(e) AX R v e UTEFRMIEME R(R C C) TRTHRKEIRME D 1 5517040 R, ue(x) =
(1D, 0 [nlp /1 T2l e[, 1Dy O [l 171 TaT e [y ey [ Digmo o O Do di 171 DT 1) 2 A1 At 24 i
Uﬂiﬁf?{%hﬁ%ﬁ%?ﬁ%'f%ﬁ%ﬂ’] #Féﬁﬁu@lT%Z,EM%ET&XT%%%&%&NUH‘JE%EK&E
A X R R B R N R B R —

EXS HERKRGDS = (U,CUD,V,p) 4% R(RCC) L.

1) Vx e U,ye(x) =yc(x);

2) YR' CR,3x € UHitF yp(x) # yp(x).

MR R PR R G B R A0 A e P2 .
vl yR(x) x5 x e UTEFAFEIE R(R C C) FRTURIEME D B IRIRIREE, ye(x) = | (4,
‘D ﬂ ‘/‘ ‘) ‘D ﬂ ‘/‘ ‘—de{‘D ﬂ ‘/‘ ‘ lD\U/IND(D)I ﬂ[ ] I/
I [a]gl % % RGO R @Q’Jm/@‘ﬂzliﬁ?f?%%%%ﬂljﬁ XT%EI’JF?(%EH@E%K%LED%}EEY
W K AT FE AR A R AS e 2 AR AR A AR RN U T T2 80 R B i P AR U B, PR AR 2 23 A R BCAS
7 B DR R A B SR TR AN T A5 B[] 1 45 SR B U 4.

EX6 ZHERRFGEDS=(U,CUD,V,p), % R(RCC) ifijt:

(1) Va e U,8x(x) =8c(x) 5

(2) VR' CR,3x € Uffif§6p(x) # 8p(x).

MR R Stk R S8R R 4R T PE 2 .
o 8p(w) ARG e UTEFRMEMER(R © C) TFRTYRIEIED BIPSRIESE, 8p(x) = {p(y,D):y e U\
[x]x 0 [yle # St SRR FEHENABHE TR RGEHEERX R R AN SRR AR 2R
R,

2 HEThARmENSHEEME

Skowron 5 UCH HH AT BRI, ITUE W SR R G0 M 24 fe 4 15 43 W o SO 20000 T — — X I, 5 oK
fifk 2R G IR Wk 240 0 A SR it 23 e K305 25 TR IO ) A EL Skowron S R [ AR A QSO A TR A1 24 T A 222 1Y)
— TR, AN BE S I L) 2 o P24 e U, Sy {68 R ¥ REAUS A1 R A [ J P24 o UL R B 4 T 20
P, A0 B R U 3R OB AT I T

AN SE AN ISP 1) i A b, 7 ST R R IR ZR G , 2 111 5 T DR SR 1 i B 2 A R 4
LY TRTAE D 19 0 B RG: , H20 H G X 7 o D) J P8 24 TR TR A S5 (PSR, A GRIIEA A B 3t 0 B R SR B
X 7 T U T A 24 114 TE A i

EXT HERKRGE DS = (U,CUD,V,p), £ UKLT CHD I 7501iE R U/IND (C) = |

Xl""sxlwwr)(cn} 5 U/IND (D) = | Y, Y, “9Y\U/IND<D)|% , WX AR B X; € U/IND
(C) (1 <i<| U/IND (C) |) ,Hpk# & DV (X,) &N
IX.NY, | 1X.NY,I | X, NY, |
DV (X,) = < 1 ’ 2 e | U/IND (D)!
I X; | I X, | I X, |

##1"%5’39&%[1;&@%712 A AR 2 PSR ) 3 R A B B A MR X, Lt
Y, NX,I
T 3Y, e U/IND (D) fdif5 W =1, DV (X,) 55 j 4E{EA 1 HALEEY N 0.
EN 8 BEPEREDS =< U,CUD,V,p > , HFbdesE 252 L K sim (DS ) =< U/IND
(C),cuD' V., >,V =U, conV.,V., NEMEa E’J{Eiﬂﬁ p':UX (CUD') —V Jf5 E R, i1
p'(X,,a) e V.(X, e U/IND (C),a e CUD"), Hp'(X,,D") =DV(X,).
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EX9 #4EDS=<U,CUD,V,p > Jsim (DS)=< U/IND (C),CUD',V',p' > , H#axt@k
AR Mg = {m,} g1 U/IND (C) | x| U/IND (C) | #iff, HotZE m(1 < i <I U/IND (C) 1,1
<j <i) XN

m,; ={ala e C Np'(X,,a) #p'(X;,a)}.

EE1 HAEDS=<U,CUD,V,p > ,sim (DS ) =< U/IND (C),CUD',V' ,p' > , KHHAEN
2y PHHEE Mys = {myf JIND (R) = IND (C) WFREFMH Ym; # D —>R N m; # .

HE o Ymy # J—R N m; # &, iz {RAEERBIND (R) = IND (C) ARGL IB4—EA X,
X; e U/IND (C) (m; # &) fif5 X, 5 X, fTE5FEPE R FHCGHENE, 7225 FE M € FBURTEIE, I m, =
fala e CANp'(Xi,a) #p'(X;,a)}, HILR Nm; =T, XHHHER N m, # O &, BB, H
IL“IND (R) = IND (C)” ior.

%+ IND (R) = IND (C) iz IRIFEREE Y m, # D—>RNm; # @” AR Im, # >R Nm; =
O B 224 3X,,X; e U/IND (C) it X, 5 X, 7E R FICHFE(EAE C FICR[FIE, W44 IND (R) #
IND (C) , X 5Ri$&ARF JE. FIR AL A Vm; # G >R N m; # J”.

EX10 Z45EDS= <U,CUD,V,p > Ksim (DS )= < U/IND (C),CUD',V' p' > ,HAIX K Z
JE LI MW Mys = {m;} 91 U/IND (C) | xI U/IND (C) | %%, HotZ m,(1 < i <| U/IND (C) 1,
1 <j <i)@XLH

{ala e C Np'(X,,a) #p' (X,a)}, (1 Ap"(X;,D") I =1 AL Ap'(X;,D")1=1A
m,; = p (X, ,D") #p'(X;,D')) V (I Xep"(X;,D) | > 1 VI Ap"(X;,D) | > 1);
(%] otherwise.

FE2 4AwEDS=< U,CUD,V,p > ,sim (DS)=< U/IND (C),CUD',V',p' > , RHAMXHZ
JEYELY T 3 B Myys = {my | ,IND (R/D) = IND (C/D) WFEFKMH Ym; # D —>R N m; # .

W Ym, # O —R N my # iz {RAEERB IND (R/D) = IND (C/D) AN A —EH
3X,,X; € U/IND (C) (m; # &) ffif3 X, 5 X, 7E 55 EYE R FHAARNE, Bl Va e R—p'(X,,a)=p' (X},
a), Mim;={ala e CAp'(X;,a) #p'(X;,a)}, FIRNm; =, XSHHER N m, # TG, Hliik
AEEST, B IND (R/D) = IND (C/D).

#+ IND (R/D) = IND (C/D) g HIRIFREE Y m,; # D —R Nm; # B " AN Im,; # G—R N
m; = 204 3X,,X; e U/IND (C) f#if53X, 5 X, 7E R _FRAHFENEHAE C FIBUREIE, WA IND (R/D) #
IND (C/D) X SHH-AHT . IR B B YV m, # & — R Nmy, # 7.

ENX 11 Z45%EDS=< U,CUD,V,p > Jsim (DS ) =< U/IND (C),CUD',V ,p" > ,HA*XE
SRR PEL R WS Mg = {my} 1 U/IND (C) | x| U/IND (C) | 4§, Hot & m,(1 < i < U/IND
(O)1,1<j<i)EXN

fala e CAp' (X a) #p (Xa) b, p'(X.D) #p'(X,.D) A (I A,p"(X,.D) | =
m, = V1A (X,D) 1= 1);
(%) otherwise.

EIE3 Z4EDS=<U,CUD,V,p > ,sim (DS )=<U/IND (C),CUD',V',p" > , NAHX IR
ML B Mys = {myt ,POS (D) = POS (D) WFEFZM R Ym; # T —>R N m; # .

WEH: A Vm; # O — R N om,; # J, FIHARIEERE POS (D) # POS (D) WA X, e U/IND
(C),X;, e U/IND (C)(m; # & ) if3 X, 5 X, 7 R F A0 PHEALE C Enl o33, A RRPLR B2/ H
thZ —4 5% F POS (D) ,ffim;={ala e C Ap'(X;,a) #p'(X;,a)}, HILRNm,; =T, XEHHERN
my; #= O FJE AR POS (D) # POS (D)” AL, A “POS (D) = POS (D)” {57

#iPOS (D) = POS (D) ,FIFHFGIEEARSE Am; # O HHR Nm, = T HF1EX, e U/IND (C) X, e
U/IND (C) ffif% X, 5 X, 76 R EA[ 43 HHAALE C _Enl 433, A ARk H £ /02— & F POS
(D), BIABAARFYSR SN X, 5 X 76 R FRARI, e FEEX IEIRI AR POS (D) #
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POS , (D) X5 HHRAP & MU Am,; # O 3R N m; = O "R, WA K fy 8l Ym, # J—
RNm; # " WAr.

EX 12 4%EDS= <U,CUD,V,p > FKsim (DS )= < U/IND (C),CUD',V'p' > ,HEM40 4
JRPELIF SIS Mg = {my} 31 U/IND (€) | x| U/IND (C) | %, HotZ m,(1 < i <| U/IND (C) |,
1<j <) EXLH

_flalae CNp'(X,a) #£p'(X;,0)}, p'(X,,D") #p'(X,,D');

i T { (%) otherwise.

T4 4EDS= <U,CUD,Vyp > ,sim (DS )= < U/IND (C),CUD'", V' p' > , M1
JRPELIE B Mys = {myt, Vo € U—pp(x) = pe(x) WIEFRMAR Ym; # T —R N my; # 3.

W Vm, # S —>R Nm; # O, FIFRIEERE Vo € U—pp(x) = ue(x) SEOL WFTE X, €
U/IND (C),X, e U/IND (C) (m; # ) {#if3 X, 5 X, 7£ R L AW 388 HH 3 A0 B HHSER) o' (X, ,D") #
p'(X;,D"), 1fim; = {ala € C Np'(X;,a) #p'(X;,a)}, HLR Nm; = &, XSEHER N my; # O FJ&,F
WABERANR ST AT Vo € U—pp(x) = pe(x) o7

#r Ve Uopp(x) =pc(x) , FIFSGEREES Ym, # >R Nm; # " AL, Im, # O f
BRNm; =, 3X,,X; e U/IND (C) {#i13 X, 5 X, /£ R L ARA[ 53 HHEAE C Ll HEH p' (X,,D") #
p'(X;,D") B0 2 DNBEAMNFE AR FATFEMEX, 5 X ER ERERIF, XHAT#" Vr e U—
pwr(x) = pe(x) "HF & BURBA S, NTTAS Ym, # O —R N m; # & " H55.

EX 13 4% DS=< U,CUD,V,p > Jsim (DS ) =< U/IND (C),CUD',V',p' > ,HiEKkk
o3 A JE VLR 43 BRI My = {my;t 2 1 U/IND (C) | xI U/IND (C) | [, HotR m(1 < i <l
U/IND (C) 1,1 <j < i) EXH

_lala e CAp'(X;,a) #p' (X,a)}, ye(X) #ye(X);

i _{ [0%) otherwise.

EES 4EDS=<U,CUD,V,p > ,sim (DS )=< U/IND (C),CUD", V' p' > , NI KFEMA)
AR PELIR B Mg = {myt, Vo e U—yp(w) =ye(x) BFTEEFZFMN Ym; # S —>R N m; # J.

W% Vm, # @ >R N my = @, AIFAREEEE 3x e U,yp(x) # yo(x) WEEX, e U/IND
(C),X; e U/IND (C)(m; # D) flifd X, 5 X, fE R EAW 43 HH yo(X) # yo(X,), T m; =
{ala e CNp'(Xa) #p'(X,a)}, WILR N m, =@, KHHFER O m, # &7, FILHER" 3« e
U,yp(x) # ye(x) "R, NG Vo € U— yi(x) =y(x) "HAL.

i Vo e U—yp(x)=yc(x), FIFBGEEERE Im,; # D H1FRNm,; = MFFEX, e U/IND (C),
X; e U/IND (C) i1} X, 5 X, £ R F AW HHELE C ERpHFH vy (X)) # yo(X;), B2 DR
JBEARMZEME X, 5 X, £ R FRARIF, LaSEERMRARFEEN LR yo(X,) # yo(X),
XSG HRAR P G B Am, # O HF R N my; =@ " AEAL, WA i@ Vm, # 3 —>RNm, #
& " BT

EN 14 BEDS= <U,CUD,V,p > Fsim (DS)= <U/IND (C),CUD' V' p' > ,Hysf(dk
JE LRI AP My = {m,} 31 U/IND (C) | x| U/IND (C) | filg, HotE m,(1 < i<| U/IND (C) 1,
1<j<i)EXN

~ {ala e C N\ p'(X,,a) #p'(X;,a)}, Ap'(X;,D) # Ap'(X;,D);

™ _{ [0%) otherwise.

TE6 4EDS=<U,CUD,V,p > ,sim (DS)=< U/IND (C),CUD',V' p' > , RILysfiits
JRYELY T BIHERE Mys = {my |, Vo e U,8x(w) =6c(x) WFREFMHN Ym;, # J >R N m; # .

WE %5 Vm, # @ >R N m, # O, FIFRIEERE 3x e U,5,(x) # 5.(x) WAL X, e U/IND
(C),X; € U/IND (C) (m,; # &) 115 X, 5 X, 7E R F AW 433 H HPOREE A SE, B 2 MO EEAR
FIRAEEME X, 5 X R FRAERIE, Mim;={ala e CAp'(X,,a) #p'(X;,a)}, HULR Nm,; =
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@, XGREHE R N my # O FE, B Jx e U,b,(x) # 8c(x)” AL, NTTHP A “ Vo e U,
Sr(x) =8c(x)” JAT.

i Vo e U,dp(w)=8¢(x), MIFARIEEMB S Im, # O HifF RN m, =, WFF{E X, e U/IND (C),
X, e U/IND (C) ffi1% X, 5 X, 7E R L AR 3 HHBEAE C L] 433t H 6p(x) # 8c(x) (x e X, U X)), B2 4
PORAEEANF ZFEME X, 5§ X, 75 R FRAERIF, LaSEOREEN IR §(x) # 6.(x), X5
RTARAEP R Im,; # S M3 R Nm,; =37 AL, NI AT H gl “ Vm, # G —>R Nm,; #
D" AT

EX 15 #45EDS= <U,CUD,Vyp > ,sim(DS)= < U/IND (C),CUD',V'p' > , JI FiErEY
AP My = | my | HOHRRECE SO :DF (DS ) = A Vm:l <j <i<n,m; e My N my; # D} .
HAr Vom, =V ala e my) FIREMEITE ¢; DA ETERHTH

EET HEDS=< U,CUD,V,p > ,HpPRECH DF PR RS0 8 1E 29 42 5 DF J5 25 33
—— X P

AE PR T UERA G AR DL SCHR L 11 ] i TR 2 1] K 5 50 B ek gL DF 50 250 e A OC , AT d W HscE: 5 9 i
AT DF Sh—4 B b, AR SR A D56 2 4045 v D) e 1 24 ] ) jU A DR SR 43 B eR B G BT X S
BT H 2 P e 48t ).

3 EB AT

Oy S i B A SO T e SR i P 3 A () 24 o DU B P vk A 8, AR 1 s SR R SN
BIEFT 34T Ui .
A1 ARKAKDS

U a; a, as ay as ag d
X, 0 0 0 0 0 0 0
X, 0 0 0 0 0 0 1
X, 1 1 1 0 0 0 1
X, 1 1 0 1 0 0 0
X5 1 1 0 1 0 0 1
X 1 1 0 1 0 0 1
X, 1 0 0 0 0 1 0
Xy 1 0 0 0 0 1 1
Xy 1 0 1 1 1 0 0
PirE S8 nl AL R R R G L% 2.
£2 MREER
U/IND (C) a; a, ay ay as ag D’
X, 0 0 0 0 0 0 (0.5,0.5)
X, 1 1 1 0 0 0 (0,1)
X, 1 1 0 1 0 0 (0.333,0.667)
X, 1 0 0 0 0 1 (0.5,0.5)
X 1 0 1 1 1 0 (1,0)

FI0E L9 13 BN AN TR LY ] 73 BRI DL 3, O R B (ay Ve, Voay) A (a, Voa, Voa,) N (ay V
a,) N (a, Vag) N(ay,Vay,Vag) N (ayVa,Vag) A (ayVa, Vas) N\ (a, Vay V as), BHEAL B
B MFIBE R (a) A ay Nay) V (ay Nay Nag) V (a; Nay, Nay) V (ay Nay Aag) V (a; A
a; Nay) V(ay Nay Nag) V'V (ay Nay Nas Nag) V (a; Nay Nas N ag). RILPER RS DS i Xt &M

2ty | agaa) aaal aaal i aaal eaal i aaal eaaallaaeal |
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Fie5E S 10 15 BARR O R IR ML) 23 BRI 5 2 3 AR IR], DI TR SR R 48 DS BRSO 2R P 24 o] 5 48 %
J& 2 /I%J\‘ H Iﬁ], Elll ﬂ‘j { {a1a2a3% , %a2a3a(,} s ;a1aza4} s %azaz;as} , %a1a3a4} s {03(14@6; , %a1a3a5a6§ ,
la,a,asa4! }.

(3 T By PEEE

X, X, X, X, X
X, @ @ @ @ @
X, fajayast o @ © ®
X3 fajaya,t fazay ® o o
X, {a a6 {ayaya4t {ayaza6t ® )
X la,aza4as} layaas | layazas | laya,a5aq} )
FEE S AGRFR ISR B I D36 4, HOM PR B (e Vo ay Voay) N (a3 Voay) A (ay Voa; V

ag) N(ay Voay Vas) N\ (ay Vay Voas), BHEEAFEN R MTEBGERX (a, Aas) V (a; Nay) V (a3 A
a,) V (ay Nas) V (a; Nay Nas N ag) LSRRGS DS FIX IEBURPEZITF N | ayas) 1 asat
{ (13(14} ,{ a;an ,{ (11(1405(16} ; .

A4 AT EBRBEL o HEER

X X, X, X, Xs
X o o ) @ @
X, fajazayf o ® ) o
X, P lazay ! o) D o}
X4 ) {ayazaq} ) ) ®
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