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Tom tit: Cac phuong phap rut gon thudc tinh theo
tiép can tap tho truyén thong khi ap dung tren cac
bang quyét dinh c6 mién gia tri s6 thuc can phai
roi rac hoa dit liéu. Viée roi rac hoa dit liéu dan
dén mat mat thong tin 1am anh huong dén do chinh
xac phan 16p dir li€u. Cac phuong phap rut gon
thudc tinh truc tiép trén bang quyét dinh c6 mién
gia tri s6 thuc theo tiép can tap tho mo khéc phuc
duogc han ché trén. Trong bai bao nay, chung toi dé
xut hai phuong phap rat gon thudc tinh str dung
mién duong mo dua trén phan hoach mo va quan
hé twong tuy mo. Phan tich danh gia tirng phuong
phap, két luan phuong phép sir dung quan hé trong
tu mo c6 kha nang ap dung thuc té.

Tir khéa: tip thdé mo, bang quyét dinh md, phan
hoach mo, quan hé tuong ty mo, mién duong mo,
rat gon thudc tinh, tap rat gon.

. MO DAU

Rut gon thudce tinh 1a bai todn quan trong trong budc
tién xtr 1y s6 liéu v6i muyc tiéu 1a giam sé chiéu dir liéu
(s6 thudc tinh) nhim ting tinh hiéu qua cua cac thuat
toan khai pha dir lidu. Cac phuong phéap rut gon thudc
tinh theo tiép can 1y thuyét tip tho truyén thong cua
Pawlak dugc thuc hién trén cac bang quyet dinh c6
mién gi tri roi rac [6]. DSi v6i cac bang quyét dinh
¢6 mién gia tri s6 thue, can phai roi rac héa dir ligu
trude khi dp dung cac phuong phap rat gon thude tinh

Téc gia lién h¢: Cao Chinh Nghia

Email: ccnghia@gmail.com

Pén toa soan: 23/7/2016, chinh sira: 30/8/2016, chdp nhan dang:
03/9/2016.

S6 2 (CS.01) 2016

theo tiép can tap tho truyén thong dan dén mat mat
thong tin, 1am han ché d6 chinh xac phén 16p cuia dir
lidu. Bé khic phuc véan dé nay, D. Dubois va cac cong
sy d& xuat mo hinh tap thd mo (fuzzy rough set) két
hop giita Iy thuyét tap tho va Iy thuyét tip mo [1]. Ly
thuyét tap mo dong vai trd bao toan ngit nghia cia dir
lidu, con 1y thuyét tap tho bao toan tinh khong phan
biét duogc cua dir liéu.

Céc cong trinh nghién ciru vé rat gon thudc tinh
theo tiép can tap thé mo dang duoc phat trién [2, 5,
7,9, 10] va can nhiéu hon nita sy dong gop két qua
ctia cong dong nghién ctru.

Trong bai bdo nay, chung t6i d& xuét hai phuong
phap rat gon thudc tinh dién hinh sir dung mién
dwong mo theo tiép can tap thé md dwa trén phan
hoach md va quan hé tuong tu mo. Phuong phéap
dua trén phan hoach m¢ ap dung cho 16p bai toan
rt gon thudc tinh cta bang quyét dinh mo. Phuong
phap su dung quan hé twong ty mo ap dung cho 16p
bai toan rat gon thudc tinh cua bang quyét dinh c6
mién gia tri s6 thuc. Dua trén phan tich danh gia
timg phuong phap di dén két luan 13 cac phuong
phap rit gon thudc tinh cua bang quyét dinh dwa
trén quan hé tuong tu mo 1a c6 kha nang ap dung
thuc t& va duoc cong ddng quan tim nghién ctru
s0i dong 1au nay. Dudi day trinh bay mot s khai
niém co ban vé tap thd mo; cac phuwong phap rat
gon thudc tinh ctia bang quyét dinh sir dung mién
dwong md va két qua thuc nghiém; két ludn va
huéng phat trién tiép theo.
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Il. MOT SO KHAI NIEM CO BAN VE TAP
THO MO

H¢ thong tin 1a mot tcdp IS =(U,4) trong do U la
tap hiru han, khac rdng cac d6i tugng; A 1a tap khac
rong, hitu han cac thudc tinh. Mdi thudc tinh a € 4
xac dinh mot anh xa: «:U >V, voi V, la tép gid
tri ctia thudc tinh a € 4. Bang quyét dinh la dang
dac biét cua hé thong tin trong do tap cac thudc tinh
Abao gém hai tap con tach biét nhau: tap cac thudc
tinh diéu kién C va tap cac thudc tinh quyét dinh

D, ky hi¢u la DS =(U,CuD) v6i CnD=. Bang
quyét dinh mo 1a bang quyét dinh ma cac gia tri cua
thudc tinh 1a cac tap mo.

A. Quan hé twong tw mo

Cho hé thong tin 1a mét cép 1S = (U, A). Mot quan
hé R xac dinh trén U dugc goi 1a quan hé tuong ty mo
(fuzzy similarity relation) néu thoa man cac diéu kién
sau day [5].

1) Tinh phan xa: R(x,x)=1,VxeU

2) Tinh dbi xtmg: R(x,y)=R(y,x),Vx,y €U

3) Tinh béc cAu max - min:
R(x,z) > min{R(x,y),R(y,z)} véimoi x,y,zeU .

B. Phdn hoach mo

Cho bang quyét dinh DS=(U,cuD), mdi tap
thudc tinh P < C xac dinh mt quan hé tuong tur
(twong du:()‘ng) mo. Tuong ty trong 1y thuyét tap tho
truyén thong, dua trén quan hé twong ty mo, mdi

tap thudc tinh P < C xac dinh mdt phan hoach mo
nhu sau:

voi U/P=®{aeP:U/IND({a})} O]
A®B={XNY:VXcANVY €B,XNY 2D},

MB&i phén tir thudc U/P 1a mét 16p twong duong mo

(fuzzy equivalence class) v6i s, (¥)=up(x, y) :

Vi du, néu P = {a,b} , U/]ND({a}) {N,.Z,} va
U/IND({b}) = {N,, Z,}. khi do
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U/P:{Na mNbaNa mZb’ZamNb’Za mZb}

Ham thanh vién cua cac ddi tuong trong 16p twrong
duong mo dugc xac dinh dua trén ly thuyét tap
mo [4].

Ao, (%)= ””'”(“F1 (%) #, (), (x)) &

C. Tap tho mo dinh nghia theo phdn hoach mo

Duya vao cac lop tuong duong mo, khéi niém tap
xap xi dudi va xap xi trén duge mé rong thanh tap
xap xi dudi mo (fuzzy lower approximation) va
xap xi trén md (fuzzy upper approximation). Véi
tap thudc tinh P < C , ham thanh vién cta cac ddi
tugng thudc tap xap xi dudi mo va tap xap xi trén
mo dugce xac dinh [1,7].

tpy (x)=sup mm(yp( ), 1nf max{l yF(y),,uX(y)}] 3)

FeU/P

t5, (x)= sup min[uF(x),sup min{yp(y),yX(y)}] “4)

FeUu/P yeU

v6i ky hiéu inf X, sup X tuong tng la can dudi
ding va can trén dung cta tap hop X. F 1a cac 16p
tuong duong mo cia phén hoach mo U/ P. Bo

<1_3X,]_3X> duoc goi 1a mot tap thd mo.

. RUT GON THUQC TiNH CUA BANG
QUYET DINH SU’ DUNG MIEN DUONG MO

A. Riit gon thugc tinh ciia bang quyét dinh sir dung
mién dwong mo dwa trén phdn hoach mo

Phuong phap nay dugc ap dung cho 16p bai toan
c6 bang quyet dinh mo, gia tri ham thudc cia cac
dbi tugng nam trong khoang [0,1]. Trong Iy thuyét
tap tho truyén thong, khai niém mién duong dugc
dinh nghia 13 giao cua tit ca cac tap xap xi dudi.
Vo6i P,O c 4, ham thanh vién cta dbi tugng thudc
mién duong md trong mé hinh tip thé md duge
xac dinh [7].

Hpos,(0) (x)= XSL[‘BQ Hpx (%) 5)

Luc luong ciia mién duong md duoge tinh theo cong
thue [7].
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Hp0s,(0) (V)] = 2o Hr05,(0) (¥) ©6)

Phuong phap heuristic tim mdt tap rat gon nho
nhét cia bang quyét dinh mo bao gdm céac budc:
Dinh nghia tap rat gon, dinh nghia d¢ quan trong
cua thudc tinh va xay dung thuat toan heuristic tim

mot tdp rut gon nho nhét dya trén do quan trong
cua thudc tinh.

Pinh nghia 1. Cho bang quyét dinh Ds = (U,c U D)
va tap thudc tinh P = C . Néu

1) |:uPOS,,(D) (x)| = |:uposc(z))(x)| ™
2) VpeP,

Hpos, ., (D) ()| # |luPOSC(D) (x)|

thi P 1a mdt tap rut gon cua C dya trén mién duong
mo.

Pinh nghia 2. Chobang quyétdinh DS = (U,C L D)
, BcC va be C—B. D) quan trong cta thudc
tinh b d6i vai tap thude tinh B dugc dinh nghia:

SIGy (b) = ‘#POSEUM(D) (x)‘_|fUPOSB(D)(x)| ®)

Thuat toan tim mot tap rat gon nho nhat cua bang
quyét dinh st dung mién duong mo & cong thirc (6)
dua trén phan hoach m¢ dugc mo ta nhu sau:

Thuit toan F_RSAR 1 (Fuzzy Rough Set based
Attribute Reduction).

Piu vao: Bang quyét dinh mo DS =(U,CuUD)
Piu ra: Mot tap rat gon nho nhit P.
1. P D5l tpos, 0y (¥) =0

B

2. Tinh |ﬂposc(n) (x)

3. While |4ty ) (9)| # [ 1505, () (¥)] DO
4. Begin

5. For ceC—-P tinh

SIGp (C) = ‘#POSMC,(D) (x)‘ —|/1POSP(D) (x)| )
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6. Chon ¢, € C—P saocho
SIGy(c,) = Max{SIG,(c)}

b

7. P« PU{c,};
8. End;

//Loai bo cac thudc tinh du thura trong P néu co
9. For each ae P

10. Begin

1L Tinh |ptpg5, ) (|5

12. If Hpos,,_,,, (D) (x)‘ = |IUPOSC(D) (x)| then
P=P- {a} ;

13. End;

14. Return P ;

Vi du 1. Cho bang quyét dinh DS = (C U D) véi
C={a,b,c}, D=1{d} trong cong trinh [7] dugc mo
ta & Bang 1. Gia tri cac thudc tinh a, b, ¢ dugc bicu
dién bdi hai tip md N va Z tuong tmg 1a (Na, Za),
(Nb, Zb), ( Nc, Zc) [7].

Bang I. Bang quyét dinh mé ta Vidu 1

a b c
Na | Za Nb | Zb Nc Zc D
c, < c, <, c, c,

1 08 02| 06 | 04 1 0 No

Poi
tuong

2 08 | 0,2 0 06 | 02 | 08 | Yes
3 06 104 |08]02]|06 | 04| No
4 0 04 | 06 | 04 0 1 Yes
5 0 06 | 06 | 04 0 1 Yes
6 0 0,6 0 1 0 1 No

Ap dung cac budc cia Thuit toan F RSAR 1 tim
mot tap rut gon cia bang quyét dinh, dau tién tinh
U/ID={{1,3,65{2.45} | |thos.0/(¥)|=34 tidp
theo tinh cac tap xap xi dudi d6i v6i cac thude tinh
a, b va c. Xét thudc tinh a, véi 16p tuong duong
X ={1,3,6} | 36 (%) duoc tinh:

Ha136) (x)= Fse‘g;a min [:”F (x)’}lglf, max{l ~Hr (y)7ﬂ{1,3,6} (y)}j

7z» i KHOA HOC CONG NGHE 5
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Xét 16p twong dwong mo N, trén thude tinh a:
min (/uNu (x)’%‘glf/‘ max{l - /uN“ (y)s/u{l,},(,} (y)})

Déi tuong 1 dugc tinh:

min(0.8,inf {1,0.2,1,0.4,1,1}) = 0.2

Vivay uy,056 (1) =0.2. Tuong tu voi X ={2,4,5}
, tinh dugc uy,,, ,5,(1)=0.2. Theo cong thirc (5)
tinh dugc twong tw V&I 4, 5, (1)=0.2, tuong
W Lipos, o)D) =02, VAY tpo (1) =0.2. Tuong
tw ta cob: uPOS“(D)(z):o.z, yPOSH(D)(3)=O.4

) Hpos, (D) (4) =04, Hpos, (D) (5) =04,
Hpos,(p) (6)=0.4. Theo cong thirc (6), ham thudc

|yPOSa(D)(x)| =2. Tinh twong tu |I[,[P0Sb(D)(x)| —24

: | Hpos, () (x)| ~1.6, theo F_ RSAR 1 ta c6 P=¢b).

Ap dung tiép cic budc cia F RSAR 1 ta cb
P={ab)}.

Thudt toan F RSAR 1 tim mot tap rat gon nhd
nhat bdo toan mién duong mo, c6 dd phuec tap tinh

toan la o(u|xcHy, véi |U | s6 lugng déi’tugng, |A|
la s6 luong thudce tinh dieu kién, ¢ 1a so lugng cac
tap mo biéu dién cho mdi thude tinh didu kién [2].
Trong khi do, tap rat gon tim dwoc bdi thuat toan
FuzzyQuickReduct cua R. Jensen va cac cong su
[7] khéng bao toan mién dwong md. Tuy nhién,
F RSAR 1 luén c6 d6 phuc tap 1a ham mi cua

s6 thudc tinh diéu kién khi tinh | JT (x)| , bing
FuzzyQuickReduct trong truong hgp xau nhat. Do
vay, thuat toan F RSAR 1 chi mang tinh hoc thuat,
khong kha thi khi 4p dung thyc té.

B. Rt gon thudc tinh ciia bang quyét dinh sir dung
mién dwong mo diea trén quan hé twong tw mo
Phuong phéap st dung quan hé tuong tu mo giai

quyet bai toan mt gon truc tlep thugc tinh trén bang
quyét dinh c6 mién gia tri s thuc. Theo hudng tiép

6 7z chi KHOA HOC CONG NGHE
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can nay, gia tri ham thudc cia cac dbi tuong trén
cac tap mo dugc xem 1a cac gia tri cu thé cia ma
tran quan hé mo; ma trin quan hé mo dugc dinh
nghia mém déo bang mot quan hé twong tw md nao
d6 trén cac tap thudc tinh diéu kién. Phuong phap
tiép can nay khong can phai tinh tit ca cic phan
hoach mo, do vay tranh dugc do phirc tap tinh toan
12 ham mii ctia thudc tinh diéu kién theo cach tiép
can dya trén phan hoach mo. Do vay, cach tiép can
nay dugc nghién ctru sau rong, c6 tinh tmg dung
thuc té cao.

1. Ma trdn quan hé mo

Cho U = {xl, " n} 14 tap hitu han, khac rong n déi
tuong, R 1a mdt quan hé tuong ty mo trén U . Ma
tran quan hé cua R trén U , ky hiéu la M (R), duoc

xac dinh M(R) =r; —R(xl,xj) la gia tri cia quan
hé giita db6i tuong X, va x;,
ij=1..n.

I 6[0,1] voi moi

Quan hé tuong tu mo R x4c dinh mgt phan hoach mo
(fuzzy partition) trén U, ky hiéu U/R = {[xi ]R }: ,
voi [xi ]R la mét tap mo, duge goi la 16p tuwong duong
mo. [xl- ]R duoc biéu dién dua trén 1y thuyét tip mo

la: I: :I i T2 Tin {5 luc lugng cua ta
X =1+ =+ g p
n

X X2
mo [x; |, duoc tinh: EAE Zn:n-j .
j=1
2. Tdp thé mo dinh nghia theo quan hé twong tw mo
Gia str ' 1a mot tdp mo trén U va R 1a mt quan hé
tuong tu md, khi d6 tip mo xap xi dudi R(F)va
tap mo xap xi trén E(F) cua F 1a cic tap mo va

ham thudc cua cac doi tugng x e U dugc xac dinh
nhu sau [1, 10]:

Hy(r) (x) = inf maX(l —Hq, (¥)s e (y)) Q)

(10)

Hi(r) (¥) = sup min(#[x]R (), 1r (y))
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vei A, ()= #e (%) = R(x. )
(@(F),E(F)) duogc goi 1a tap tho mo.

[1,10], cap
Cho bang quyét dinh c6 mién gia tri thudc tinh
s6 thue DS=(U,CUD) Vi U=u,...
C = {Cl geeny
xac dinh trén mién gid tri cua thudc tinh ¢, € C, ky

),

cm} . Gid st mot quan hé tuong tu mo R

hiéu R({ck}) v6i k = 1... m. Khi d6 R(C) 1a quan
hé R xac dinh trén tap thudce tinh diéu kién C. Khai
niém mién duong POS (D) trong ly thuyét tap tho
truyén thong dugc mé rong thanh khai niém mién
dwong md cua tap thude tinh D dbi voi tap thude
tinh C duya trén quan hé R, ky hi¢u la POS, (O(D)
POS, (D) 1a mot tdp md ma ham thude cua cdc
d6i twong x € U dugc dinh nghia [10].

Hpos, (D) (x)= XSE'(JBD Hr(oy(x) (x) an

Luc lugng cia mién duong mo dya trén quan hé R
duoc xac dinh [10].

- eru Hpos (D) (x) (12)

Hpos (D) (x)

Cho bang quyét dinh c6 mién gia tri thudc tinh s6 DS
=(U,CuD)vo6iP, Q< CvaR(P),R(Q),laquanhé R
trén tap thudc tinh P, O tuong trng. Khi d6 ta c6 R(P
Y Q) =R(P) N R(Q) [5], nghia la v&éi moi x,y eU

. R(PUQ)(x.y)=min{R(P)(x.y).R(Q)(x.»)}

M(rP)=[ "] v

nxn

Gia su

_ R(Q)}

M(R =|r;

( (Q)) [r’f »n 1& cac ma trdn quan hé cua
R trén tép thudc tinh P va Q tuong Ung, khi d6 ma
tran quan hé cua R trén tap thudc tinh P Y Q la:

M(r(poQ)) =[5

13)
09 = in 7))

ij j > Tij

Tiép theo, chung toi d& xuat phuong phéap heuristic
tim mot tdp rut gon nho nhat ciia bang quyét dinh
cO mién gia tri sO thuyc dua trén quan hé tuong ty
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mo, bao gém cac budc: dinh nghia tap rat gon dya
trén mién duong mo, dinh nghia d6 quan trong ctia
thudc tinh va xay dung thuét toan heuristic tim tap
rit gon nho nhét dya trén tiéu chuan do quan trong
cua thudc tinh.

Pinh nghia 3. Cho bang quyét dinh c6 mién gi4 tri
thudc tinh s DS = (U,C U D), quan hé twong tw md
R va tap thudc tinh P < C . Néu

1)

Hposy (D) (x)‘ = |HPOSy (D) (x)

(14)

2) Vpep, ﬂposw,m,(n)(x)‘ # ﬂPOSR(C)(D)(x)

thi P 1a mot tap rat gon nho nhat coa C dya trén
mién duong mo cua thude tinh.

Pinh nghia 4. Cho bang quyét dinh c6 mién gia

tri thudc tinh s& pg— (U,cuD) va quan hé tuong
ty mo R xac dinh trén mién gia tri thudc tinh. Vi
B c C, d6 quan trong cua thudc tinh b€ C—-B dédi
véi tap thude tinh B dya trén quan hé R dugc dinh
nghia:

SIGgp) (b) = ‘IUPOSR(BU\W(D) (x)‘ - ‘ﬂposm)(p) (@) (15)

Do quan trong cua thudc tinh ¢ cong thuc (15)
dugc sir dung lam tiéu chuén luya chon thudc tinh
cho thuat toan heuristic tim tap rat gon nho nhat
dya trén mién duong mo nhu sau.

Thuat toan F_RSAR 2 (Fuzzy Rough Set based
Attribute Reduction)

Piu vao: Bang quyét dinh gia tri thudc tinh sb
DS = (U,CUD) , quan hé tuong ty mo R.
Pau ra: Mot tap rut gon nhd nhét P.

L. P<—®§|ﬂposk(@)(1))(x) [=0;

2. Tinh Hpos, ., (D)
3. While :uPOSR(p)(D)(x)‘¢ ;Uposm)w)(x) Do
4. Begin

For ce C—P tinh
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SIGp (€)= |08, 51, (D) (x)‘ = [Hp0s, () (Y] -

6. Chon ¢, € C—P sao cho
SIG,(c,) = Max{SIG,(c); ;

7 P« Pufc,};

8. End;

//Loai bo cdc thudc tinh du thira trong P néu cé

9. Foreach aeP

10. Begin

11. Tinh uposm,w(m(x)\;

12. If ’uPOSR(r—m})(D) (X)‘ = 'uPOSR(c)(D)(x)
13. then P=P—{a};

14. End;

15. Return P ;

Vi du 2. Xét bang quyét dinh DS =(U,CuD),
cho & Vi du 1 (Bang 1).

C={c1,¢;,03,¢4,05,¢6}

Dbinh nghia quan hé tuong tu mbR({ck}); k=1.6

trén ¢, € C nhu sau:

1-4 i ) 025

—4x <0.

R({CA })(X, X)) = ‘max(ck )—min(c; )‘ ’ ‘max(ck )— min(ck)‘ (16)

0, otherwise

M(R({C}))dugc tinh thong qua cidc ma tran
quan hé tuong ty mo trén cac thudc tinh diéu

kien M(R({c,})); k =1 ... 6. Tir d6 tinh duoc

Hros, ., (D) (x)‘ .

M(R(C)) =

S O O O O ~
S O O O ~ O
S OO ~ O O
S O = O O O
S =~ O O O O
- O © © O O

’UPOSR(C)(D)(X)‘ - erU HPosye)(D) (x)=6

g |7 ¢» KHOA HOC CONG NGHE
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Ap dung cac budc ciia Thuét toan F RSAR 2 tim
dugc tap rat gon nho nhit P = {c , €, » tuong ing
v6i P = {b, a} cua cac thudc tinh trudc khi mo hoa.

Thuat toan F_RSAR 2 tim dugc mot tap rat gon
nho nhét dya trén do quan trong cua thude tinh st
dung mién dwong mo. F RSAR 2 tinh todn mién
duong mo cua thude tinh thong qua ma tran quan
hé ma@, c¢6 do phirc tap tinh toan O(|C? |UP?) voi U]
s6 lugng dbi twong, |C] 13 sb lugng thudc tinh diéu
kién, tranh dugc d6 phtrc tap tinh toan 1a ham mil
ctia s6 thudc tinh diéu kién nhu F_RSAR 1. Dé thay
rang, tap rit gon thu dugc cua Thuat toan F RSAR
2 ciing bao toan mién duong.

C. Thyc nghiém

Pé danh gia kha ning tng dung trong thuc té cua
F_RSAR 2, ching t6i tién hanh cai dat thuat toan
F_RSAR 2 va thuit toan GAIN_RATIO _AS FRS
(goi tit 1a thuat toon GRAF) tim tap rt gon sir
dung luong thong tin tang thém (gain ratio) theo
tiép can tap tho mo trong cong trinh [3] dé so sanh
v6i thudt toan dé xuat F RSAR 2 vé thoi gian thuc
hién va sb luong thudc tinh cua tap rat gon thu
duogc. Ching t6i chon GRAF[3] vi day 1a day la
cong bd méi, co két qua tot nhit vé phuong phap
tim mét tap rat gon tdt nhat da dugc cong bd cho
dén thoi diém hién nay theo tiép can tap tho mo.
Chung toi khong cai dit F RSAR 1 dé so sanh véi
F_RSAR 2 vi su so sanh nay khong c6 y nghia khi
da két luan d6 phuc tap tinh toan cia F_RSAR 1
12 ham mii cua s6 thudc tinh diéu kién, khong kha
thi khi img dung thyc té. Dé tién hanh thir nghiém,
chung t6i cai dat ca hai thuat toan bang ngon ngi
C# trén may Pentium 2 Duo 2.20 GHz CPU, 2 GB
RAM, hé diéu hanh Windows 7, chay thir nghiém
v6i 5 bo s6 licu lay tir kho dir liéu UCI[8].

V&i mdi b s6 liéu, gia sir |U] 1a s6 d6i twong, |C] 1a
s6 thudc tinh diéu kién, |R| 1a sb thudc tinh cua tap
rit gon, ¢ 1a thoi gian thyuc hién thudt todn (don vi
1a gidy), cac thudc tinh diéu kién dugc danh sd1a 1,
2,..., |C|. Két qua thuc hién duoc mo ta & Bang I1.
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Bang Il. Két qua thuc hién
Thudt todn F_RSAR 2 va GRAF[3]

Thuat Thuét
toan toan
TT | Bé s licu |U| lcl F_RSAR 2 | GRAF[3]
IRI| t |IRI| t
1 |lonosphere 351 34|12 | 096| 12| 1,01
2 |Wpbc 198( 33| 15| 061| 17| 0,65
3 [Wine 178 13| 6 | 0,23| 6| 0,25
4 |Glass 2141 9| 7 | 040 8| 045
5 | Magic04 19020| 10| 9 | 596| 9| 6,25

Két qua thir nghiém cho thay:

- Trén céc bd s lieu Ionosphere.data, Wine.data,
Magic04.data, tap rat gon thu duoc bdi Thuat
toan F_RSAR 2 va Thuat toan GRAF[3] 1a nhu
nhau. Tuy nhién, v&i bd sb liéu Wpbc.data,
Glass.data, tap rit gon thu dugc boi Thuat toan
F RSAR 2 t6i thiéu hon tép rat gon thu duoc
bdi Thuat toan GRAF[3].

- Thoi gian thyc hién cia F_ RSAR 2 nhd hon
GRAF[3], dic biét 1a trén cac bd sb lidu 16n
thi su chénh 1énh nay cang nhiéu do thuat toan
GRAF][3] phai tinh logarit trong cac cong thirc
tinh entropy shanon.

IV. KET LUAN

Mo hinh tap th6 mo do D. Dubois va cac cong
su [1] dé xuét 1a cong cu hiéu qua dé giai quyét
bai toan rat gon thudc tinh truc tiép trén cac bang
quyét dinh c6 mién gia tri thudc tinh s thyc. Trong
bai béo nay, ching t6i d& xuat hai phuong phap
heuristic tim mét tap rat gon nho nhét cua bang
quyét dinh c6 mién gia tri thudc tinh sb thuc st
dung mién duong mo dua trén phan hoach mo va
quan hé twong ty mo. Mién duong mo trong F
RSAR 1 dugc xac dinh dya trén phan hoach mo &
cong thic (6). Mién duong mo trong F RSAR 2
dugc xac dinh dya trén ma trdn quan hé tuong tu
md & cong thirc (12). Thyc nghiém trén cac bo sd
liéu UCI[8] cho thiy, F RSAR 2 ¢6 kha ning tmg
dung thyc té. Pinh huéng nghién ciru tiép theo 13
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tim kiém cac do do hiéu qua dé giai quyét bai toan
rit gon thugc tinh theo ti€p cén tap thoé mo.
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RUT GON THUOC TINH CUA BANG QUYET BINH SU DUNG MIEN DUCGNG M3

FUZZY POSITIVE REGION BASED
ATTRIBUTE REDUCTION
IN DECISION TABLES

Abstract: Traditional rough set based attribute
reduction methods has performed on the decision
tables with real value attribute domain needs to be
discretized data. The discretized data can be lost
information which will affect the quality of data
classification. To overcome this drawback, attribute
reduction performs directly on the decision table
with real value attribute according to fuzzy rough
set approach has proved effective. In this paper,
we propose two attribute reduction methods using
fuzzy positive region based on fuzzy partition and
fuzzy similarity relation. Analyzing and evaluating
for each method which concludes the method using
fuzzy similarity relation has practical application.

Keywords: Fuzzy rough set, fuzzy decision table,
fuzzy partition, fuzzy similarity relation, fuzzy
positive region, attribute reduction, reduct.
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