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Experimental Computing on Attribute Reduction by Matlab
in Dominance-Based Variable Precision Rough Set

XU Wei-hua'? ,ZHANG Xian-tao' , WANG Qiao-rong’

(1. School of Mathematics and Statistics, Chongging University of Technology, Chongging 400054,
China; 2. School of Management, Xi’ an Jiaotong University, Xi’ an 710049, China)

Abstract; According to the theory on Dominance-based variable precision rough set, we study and
program Matlab codes to compute the attribute reductions and realize the variable precision rough set
in ordered information systems. While a single dominance decision is considered in an ordered infor-
mation system, the forms of reductions are not affected by the consistence of the system. And the at-
tribute reductions with respect to a single decision are considered in this paper. Furthermore, cases
are employed to illustrate the corrective of the program.
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HIEBHE R, TSR B B R, B E R R
NI =N N N X7
RANE BERLRESR (DB-VPRS) K J& #2981 B2
Hefitfl E AT T Matlab L8, HANAIFEERSR
HR ARG AR S KR M T BT R e
Matlab B AU SEBULHOC R AN BEML e 4R Je 24
IR, 78 Matlab P& E#EATREF R 6, P8
IEBFF BN 52 BUF R B AR G830 B MRS 5 R
BYELE TR, 8P E B REMIR R BRI
TR HABT AR MSFE

1 FEERGHREHRERBEERD

R I R R RYORR R IR AN F A
FHER, M ERGER—KBIER, BEX
% B YRR SRR M T RERAE

EX 1YY FR—A A = (U, AV, R
ERAG, HP U= {x,x,, x| HRE,x, K
MER;A=1a,,a,, 0,0, HBHEE, o, HXIENE
PV = UV, AR, V., R YE @ < A4 B
FUxA—YV JfEBEH, Ve U f(x,a) eV,

ERMYMEA=ATUDT, H ATNDT = & ,AT X
B HE DT IR EHE, URGFEERSAE I =

(U,ATUDT,V.f) ARG R RETRE R

FEIFEE RGP, th 8 M58 P& vT LU h
HEMRBERFR, FRREDREXRRZE XN E
X2,

EX 2P % 1= (U,ATUDT,V,.f) kB
WRERR, ZEERAELM2 MU XAE X
wr

R =1(x,9) If(x,a) <f(y,a),VaecAT}

Ry =1{(x,y) 1f(x,a) <f(y,a),VaeDT}

REFIRGHRANEBWEERGE T LWRAXR,

BN 3P 1= (U,ATUDT,V,f) HH
PMERRG,7E [ PRI E R RN R 53 A5 5
WTF BB RE:

[x]5=lyeUlf(x,a) sf(y,a),YaecAT|

(x]yr=lyeUlf(x,a) <f(y,a),VaeDT|

[x] SR x] S BUFR XS« KTF AT Fi DT
RFES . 76 T PRI T R XT X R 43 Kk v]
BRI TR RE.

(2] =1yeUlf(y,a) Sf(x,a),V aecAT}

[x]5r =ty eUlf(y,a) <f(x,a),YaeDT}

(2] Ml 2] 5 BIFR ST 5 « & F AT 1 DT

HIHEHE, RINBRRDPREESRERATFE
BRG,

THEEHBERVZHEETXRENL, &3
WrEEANGE— , BU7E B (0 4 & JEE o5 S, fBLHi s
FRR—RE, B A SCR TS A B I A AL
S, EEEE L, OFENZRKRIL. RITE
LA BE 8 ORI IR, LASE B BR 46 48 M9 1 R
WG AHALE X, B 2 LN RIEEMNa S EL
EX 4,

EX AU B U R, P(U) R U HRE,D
R P(U) LB EE,&DMNEBENE,F,
HeP()W R W TFHFE: O O0<D(E/F) <I;
@ ECF=D(F/E)=1;3® ECFCH=D(E/H) <
D(E/F); ® ECF=D(E/H) <D (F/H);
®D(F/EY+D(~F/E)=1;® ENF =J =
D(E/F) =D(F/E) =0,
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HAKMHFTHIR
FE 1YY B U N, P(U) N U KRS,
VE,FeP(U), D% P(U) EHEEE,

[ENFI
LFI

Wi LEA XN EE, FEERETH
AN BERLRESE A IUER T LARE SO -
BXSM B I=(U,ATUDT,V,) HFEE

D(E/F) =

4% ,BCAT,Be(0.5,1], FBXCUXT B

B~ T AR B - S Bl L

BF (X) = {xe UID(X/[x]5) =p)

B (X) = lxeUID(X/[x]5) >1 -Bl

#BS (X) =B5 (X) kX %F Ry Hp - Al
8BS (X) #BE (X) B X %:F R HB-H
BEAE. 2R RE 4 T BR O 0 A 0 AL
H |

ER 6™ B I=(U,ATUDT, V) HIFREE
4 ,BCAT,Be (0.5,1] , fFBXCUXT B
B - HHTFIEMA B - 53 AT & L

B (X) = {x e UID(X/[x]]) =B

BZ (X) = {xcUID(X/[x]]) >1-B]

#BZ (X) =B (X) R X XF Ry Hp-A&
SR #BE (X) #BE (X) R X %F RS Hp-H
CORESE. TORLNS BB RV FR N 2 S A0 G T RL MG

MR, o

Xt TF O3 3 F AR NS RS 42, A ML e
AT FE KA Pawlak MR HOTR R BB, HIB RN

| BS(D,) |
p(X,BS) = ——
| BS(D,) |

AT 0 %S IR T R X4 B
B, AP RAROUR B X S B RA H, TEA
RIPAILLLE X S TE R, & X 6 BB AR
FIA ST A AR FRTEE X 6 TER T HK M
8, REER,

BUS = {[]5lxe Ul HIRBXER RS H
ks %, Us = {D,, Dy, D} HIEHRR
RESH KA, EXRE——FR. HI
PR3 B 7R G R B RDRE S MR 10 5 A

FO0~1,FARWMTF:

EX T 1= (U,ATUDT,V,f) JFEE
ARG ,BCAT,Be(0.5,1], BRTIRFE DT B ~
WA E L H

| BS(D,) |
Y55 (DT) =%. 3 _
bielgr | Ul

B B - MM & LBt FH BB - .
G'(B:) = YATE(DT) - 'Y(AT—B);(DT)
#o(By) =0, BRHB-AEEK;H
o(Bg) >0, Ufx B p-EEW. 5,4 B =

fatif,o(lal; ) RmBHE o« HERE,

TEFE R RA RN MR R PR
PR, E S RGN AR LA BN, TE
S FE R R IRERE Lo

EX 8 & 1= (U,ATUDT,V ) HFE
E\/%gﬁo 7_% Ufrg U§T’ EI] Vxe U=>[x]§h ﬂﬂfffﬁ I
HOEFEERG: B, B I AR ERR
%, B dxel, s.t. [%]Asr¢[xo]§m

EHREERSET, R EHBER RS M
MRS, BAEMRBRA T, B XA ERREE
HARMB R ARG, XA N EREXET
A 232 T BRI A AR 38R R 23 T R M U
TEPMRE B R G, 2 A T Al el TAT R B2 i L
F4 249 1R 0 R (X 20 R E SR 24 TR 2 R R 28 2L Y 44
i, Hit, FRRARZTEHAEEEESE. R
R UMAEN TH B L MRBW AR KA
MR, ARYE Pawlak HUKESR , ORIt AT LAFR N T
R, X AL A9 E AR BB AR EIE R & .
EFGERRRTREZBLMERNAR, TH
4 TR 9 TR AR R B A TR B RE Lo

B 1= (UATUDT,V,/) KFfE 8
Y, BCAT,Be(0.5,1], IRXRFBHIB-HT
U ABAS3AR BRECRN_E 3T B 50 A R o330 18 SR

f(Bi) = (Bi(Dl) ’Bj(Dz) ,"'Ji(Dr))

ABF) = (B (D,),BS(D,),,B5(D,))
1) #A(BS) =f(ATS) WK B H B - R4
TR AT AT H Beu, - seto HEWRE B K
Be.us —set, BB RIEBEFERARE Be u, —set, W
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BB RIMB-RHBRTEMDHAR,ITH
B« 4, — reduct

2) # f(BS) =f(ATS) UK B 4 B - (R348
LIS A B, R R BT - set, HIEWEE B R
B=% —set,fH B WAL BEFHEAR =" - ser, MY
B RIMB-RHBGRLIEM AR, IEH
B=* —reduct

3) # BN By —reduct BN =" - reduct,
MFR B 2 B - RFARE L5 A 218, igh B( <,
dis) —reduct,

EX10M 1= (U,ATUDT,V,f) HFMS
BRS,BCATBe (0.5,1], 1%F B 8- fish
TS B R AR _E O LT B R e R

| S 1 B5(D,) |
y < _ . k=1
g(Bs) = I Ul
. 2 | BS(D,) |
p< . k=1
g(By) =+ | Ul

1) # g(B;) =g(AT;) , Fx B K B - L%
T IEAUERE,ICH Be o —setc HIEWE B A
B< . —set B BIEBEEFERE Ba o —set, M
BRI B -RBRTEMREAN,ICH
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2) # g(BS) =g(AT;) , JUFK B 4 B - th
R B RE T B ™ ~set, #FHIBWE B A
B~ —set {2 B EBETFEARREBS™ —set,
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MHET LI HARBT R, IR R
I 1,

[ R EAEAE. BRI S
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HBBE. LEMRE. o F &K
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& F. Eigd| WRTF . kg
End:| | AEHME SHHE

B1 #HAE

AR 1, 3% A SO G E LS Matlab {R
.

B I=(U,ATUDT,V,f) R— M EHEHEER
8,0 = {x,%, 5,1 HIEE,AT = {a,,a,, ",
a, t HERAFIRYESR, DT = 1 d,,d,, -, d,} ARFIR
PR, U = { [x ] lisn} KSR LRI R 55
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BAAEE XA AERAZETBOIHTE, &5
TXRIE R .

D) #itsafe. BENBHMAESEHREE B I
EIHE « K y A& L MH 2, 36 BHEAEA S (da-
ta. txt) AMETE AL, #E R BHESH (dn) o

2) BRI ELE . R SCA SO (data.
txt) FEAE R , I load BREEA B RS HEAF
it , B BT LB AR AT BEA T R4

3) WEENTHREERE . © KM A
PR SGTENE, @ KIHE I ES KA
HARIR KR PRI K, H BN LB MR ER
REL, O HBELFTE  REEEH 1 ITHEZ IR
REXFMDIRNCERE, FFRHEEHETICR,
RAEEEEM. @ HHEECFIEM:REE X
4, ETEEETHENEES B HIT R, A
RFET BXMICFER 1, FRICFEH 0,152/
SERFFR A T IR ERE . TR EAERE P oy
1 WAL BARIC T XK T TR , X
HWaEEEETES N RERT 1 -8 WHiERY
1, B NE R 0,74 B 5 EFR A LR U4
Me, LARURFERERE PR 1 AL EARIC T X Rk
R EEMPRIER, BT TR E RS
FEMERIEE. ® THERBEE GE IR R IS
i R RS BN AN ', R E SUBRH#TT
B & MTESRAERTRER, (T —5HE
#/H. @ RAF FHBEENMELBZRAE,
BEBETE.EEIEETREEGTHNB-T
() EMARE L - T (L) EMRESE, BRAE
HRELEECR, EENTIERBE TR, ERE
RIFIE RN BT R M & 51 LU, PR B AR /)
FHEEAAT ., © BHATH BB ICREHENE
FUXS LA B B BUAE, 3 Al i % R R T B
Ao

FEAE RN T, BB EEXN T
B—TRERETEERLSMEE B A KK IHIC
R EERFARETFELERXTE 1B
8,54,

L, [Initialize ]
0.55,y =0. 05,z = 1; Data file; data. txt; Decision

Set precision B =x:y:z,x =

number:dn =1.
L, [Read data and compress them] OIS =
load( “ data. txt’ ) is the original information system.
IS stands for the information system with objects

being compressed ;
L, [ Classify]

tions and dominating decisions in IS;

Classify by dominating condi-

L, [Inclusion matrix (incmatrix) ]
j=1:ri=1;nA=[xi:|fT;B =Dj; biiji =
intersect( A,B) ;
incmatrix (i, j) = length (b {i,j})/1UI);
% Calculate inclusion degree

Ly [(B=x:y:z); Approximations , approxima-
tion characteristic matrix,p,f,g in IS]

Calculate approximations lapprD ( or uapprD)
and approximation characteristic matrix lapprmatrix
(or uapprmatriz) in IS;

beta=x:y:z [l,n] = size(incmatrix) ;

j=1:n lapprD{j} =[];uapprDijt =[];

i=1.1 if dgincmatrix(i,j) > =beta

lappr = [i] ; lapprmatrix(i,j) =1;

lapprD{j} = union(lapprD{j} ,lappr) ;

else lapprmatrix(i,j) =0;

end

if incmatrix(i,j) >1 - beta

uappr = [ 1] ; uapprmatrix(i,j) =1; uapprD{j}
= union( uapprD{j} ,uappr) ;

else uapprmatrix(i,j) =0;

end ‘

p can be calculated by approximations;

f can be represented by the matrix lapprmatrix
and uapprmatrix;

g can be calculated by the sum of all elements
in lapprmatrix and uapprmatrix.

Ls [ All reductions ]

fl=0;fu=0;du=0;dl=0;ls =0;

k=1:;m sublSs =nchooksek(1:1:m,k) %
Select information system with k conditions (B C

AT) ,results are arranged in a cell sublSs;
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[ ~,v] =size(sublSs) ;
ly =0;

Classify by conditions in a;

ls=ls+1; a=sublSs{j};

j=1.v H

Calculate inclusion matrix sincmatrix in a ( By
step L,) 3

B=x:y:z ly=ly+1;

Calculate approximations, approximation matrix
slapprmatrix and suapprmatriz, p,f in a ( By step
Ls)s

Compare slapprmatrix , suapprmatriz, f in a with
that in IS and record the subsets in corresponding
matrices as follows;

it f(BS) =f(ATF)

remarksetl {1s,ly} = B;

else remarksetl{ls,ly} =[ ]; end

it f(BF) =f(ATF)
remarksetu{ls,ly} =B;

else remarksetu{ls,ly} =[ ]; end

if slapprmatrix = lapprmatrix
remarksetdl { 1s,ly} = B;

else rtemarksetdl{ls,ly} =[ ]; end

if suapprmatrix = uapprmatrix
remarksetdu { 1s,ly} = B;

else remarksetdui{ls,ly! =[]; end

Sort all the subsets in the corresponding recording
matrix ;
if rtemarkset * {i,j} # @& && remarkset * {i,
ji ( remarkset * {k,j} && i=k
remarkset * {k,j} =[];
end
L, [ Output reductions ]
[u,v] =size(remarkset * ) ; beta =x —y;
j=1:vbeta =beta +y;
1=1;ured * =remarkset * {i,j} ;
if isempty(lred) = =
red *
end
fprintf( "~ - - - * reduction:beta =% g. ",
beta) ;

where * in L;, L stands for the form of reduc-
tion (lower or upper approximation quality,lower or

upper distribution ).
3 KBIHHE

BO1 HEMRE6 MR ANKHERE
P LA BORIB I AR (R R RS (R 1) R #AT
T‘j‘%o

A1 FH 1 9HBAEELEA
(U,A) o Q, Qs a,
% 1 2 1 1
%, 3 2 2 1
%y 1 1 2 1
Xy 2 1 3 1
%5 3 3 2 2
%g 3 2 3 3

Al Matlab FFF 1T LI E B REAR, B
AR HEE B THIX DL (R 2) .

22 EH1HEHER

Forms of . B(Step
reduction Reductions length =0.05)
{a,,0,1,1a,,0,} [0.55,0.65]
Be g — reduct {a, | 0.8
{a,} [0.85,1]
{a 0.7,0.75
<,qua 4
BT —reduct {a,},1a] [0.55,0.65]
{ay} 0.7,0.75,0.85,1]
s - d s y s’
B < qua —reduct la,} [0.7,0.8]
B —reduct {a;,0;1,1ay,0a,} [0.55,0.65]
i lay} [0.85,1]
8<% — reduct la,},las} (0.55,0.65]
fa,] [0.7,1]
S’d. - d *
B < dis = reduct f{a,1 [0.7,0.8]

Bt N TIUERTRT, 3K 2 AR T,

THAH - TERRAEGERRGEIT RS,
LA UEAR P Y mT AT 1

B2 60 MR ANEMREMET Dk
RBERIRFEE RGN 3,
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23 EHF2HBAREZEAS

(U,A) a, a as a, as ag a, ag d
% 27 8 3.34 11.4 81.5. 42.6 11.7 59 922
%y 23 11 3.14 11.0 78. 8 50.7 14. 4 57 998
%3 29 10 3.21 9.8 81.6 39.4 12.4 54 962
X, 45 7 3.41 11.1 77.5 50.2 20.6 56 982
X5 35 8 3.44 9.6 84.6 43.7 14.3 55 1071
%g 45 8 3.45 10.2 66. 8 43.1 25.5 54 1030
%, 30 11 3.23 12,1 83.9 49.2 11.3 56 935
Xy 30 3.29 10.6 86.0 40.4 10. 5 56 900
%o 24 9 3.31 10.5 83.2 42.5 12.6 61 1 002
Xy 27 10 3.36 10.7 79.3 41.0 13.2 59 912
X 42 8 3.39 | 9.6 69.2 41.3 24.2 56 1018
X2 26 9 3.2 10.9 83.4 44.9 10.7 58 1025
213 34 9 3.21 10.2 77.0 45.7 15.1 57 970
Xy4 28 9 3.29 11.1 86.3 44.6 11. 4 60 986
X)5 31 8 3.26 11.9 78.4 49.6 14.9 58 959
%16 46 7 3.22 11. 8 79.9 51.2 16. 1 54 860
Xy 30 8 3.35 11.4 81.9 44.0 12.0 58 936
%1z 30 8 3.15 12.2 84.2 53.1 12.7 38 872
X19 27 7 3.44 10. 8 87.0 43.5 13.6 59 959
Xy 24 7 3.53 10. 8 79.5 33.8 12. 4 61 941
Xy 45 7 3.22 11.4 80.7 48.1 18.5 53 892
Xy 24 9 3.37 10.9 82.8 45.2 12.3 61 871
%3 40 6 3.45 10.4 71.8 41.4 19.5 53 971
Xy 27 9 3.25 11.5 87.1 51.6 9.5 56 887
%5 55 6 3.35 11.4 79.7 46.9 17.9 59 953
%6 29 9 3.23 11.4 78.6 46.6 13.2 60 969
Xy 31 9 3.10 12.0 78.3 48.6 13.9 55 920
Xog 32 10 3.38 9.5 79.2 43.7 12.0 54 844
%g9 53 9 2.9 12. 1 90.6 48.9 12.3 47 862
X3 35 3.37 9.9 77.4 42.6 17.7 57 989
%3 42 7 3.49 10.4 72.5 43.3 26.4 59 1 006
X3 67 10 2.98 11.5 88.6 47.3 22.4 60 861
%33 20 9 3.26 11.1 85.4 44.0 9.4 64 929
£ 12 3.28 12.1 83.1 51.9 9.8 58 858
X35 40 8 3.32 10.1 70.3 46. 1 24.1 56 961
X3g 30 10 3.16 11.3 83.2 45.3 12.2 58 923
X3y 54 7 3.36 9.7 72.8 45.5 24.2 62 1113
%3z 33 10 3.03 10.7 83.5 48.7 12. 4 58 995
%39 32 9 3.32 10.5 87.5 45.3 13.2 54 1015
Xgo 29 10 3.32 10.6 77.6 45.5 13.8 56 991
X4 38 11 2.99 12.0 81.5 50.3 13.5 73 894
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%%

(U,A) a, a, a, a, as ag a, ag d
Xy 29 11 3.19 10. 1 79.5 38.8 15.7 56 939
X3 33 11 3.08 9.6 79.9 38.6 14. 1 54 946
Xag 39 8 3.32 11.0 79.9 49.5 17.5 53 1026
%45 25 1 13.21 11.1 82.5 46.4 10. 8 60 874
X4g 32 9 3.23 9.7 76. 8 45.1 15.3 57 954
Xy 55 7 3.1 12. 1 88.9 51.0 14.0 61 840
X4g 48 9 2.92 12.2 87.7 51.2 12.0 71 912
X49 49 7 3.36 12.2 90.7 51.9 9.7 " 791
Xs 40 10 3.02 12.2 82.5 54.3 10.1 72 899
%55 28 11 3.21 11.1 82.6 41.9 12.3 56 904
%5y 24 10 3.34 11.4 78.0 50.5 11.1 61 951
Xss 26 9 3.22 10.7 81.3 43.9 13.6 59 972
Xsq 23 11 3.28 10.3 73.8 47.4 13.5 60 912
Xss 37 6 3.25 12.3 89.5 59.7 10.3 52 968
%s6 32 7 3.27 12. 1 81.0 51.6 13.2 54 824
X5y 33 8 3.39 11.3 82.2 47.3 10.9 56 1004
Xsg 24 12 3.25 11; 1 79.8 44.8 14.0 56 896
Xy 33 10 3.22 9.0 76.2 42.2 14.5 54 912
Tgo 28 9 3.48 10.7 79.8 37.5 13.0 58 954
MELHEERRE, TUEIRKBHASE RETAWRHE, B ERNER. SEREN

TR BUEAR R S8, R AR L, ISFME
TR B ABNE LR, TH B ALK
RATIIHE. F Matlab BIFIHHHEE 3 AR, R
BIES A B THIEAMAR (R 4) .

LT FRAE, b 3R JLFP 2 ] 2 ORI AE
BRRFEEREFSHAERARE, X
RIREREE PSR ERAMATEREFGE
BRENHFEN. FEERABHSENMRKET
HHRESR A, FEERE LB S, B4
PRSI PR AT BB 2 AR K, B SR T B
Xt F R ILAP L iR BR R, (HR B PR R AT R
BRI X T RPN R
BARKE LG E, N A SC R BUR S 3R R
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{a3,04,04,0; 04} 0.55
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lay,0,,07 05} 0.55
{al 1a3 ra4 ra’s 1”’8 ‘ 0 6
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{ay 2, 5] 07
0.6,0.65,
B < ,qua —reduct la,,a,,0,,05 04 ,a, 04} (0,75 1]
Bs.di.: _redm ia2’a“3 sa4 ,aS 7a6 ,07 yas } I:O. 55,1]
Bs'dis *reduct *al 33y ,0y 40y 45,0 303 } [0 55,1]
B <. dis—reduct  1a;,0,,05,05,05,0,,0,}  [0.55,1]
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