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MOT PHUONG PHAP RUT GON THUOC TiNH TRONG BANG QUYET
DINH

DUA TREN ENTROPY CAI TIEN
NGUYEN LONG GIANG, VU DUC THI,

Vién Cong nghé thong tin, Vién Khoa hoc va Cong nghé Viét Nam

Tém tit. Trong ly thuyét tap tho, nhidu thuat toan riat gon thudc tinh dya trén Entropy thong tin
duge dé xuat. Mac di cdi tién dang ké do phic tap thoi gian tinh toan, tuy nhién cac thuat toan nay
déu chua tim duge tap rat gon tbi thidu trong cic bang quyét dinh khong nhat quan. Trong bai bao
nay, ching t6i dé xuit mot do do Entropy cdi tién va ching minh tap riat gon dya trén do do nay
tuong duong véi tap rat gon dya trén mién duong ctia Pawlak. Trén co s d6, ching t6i xay dung
mot thuat toan rit gon thugc tinh dya trén Entropy céi tién véi do phic tap O (|C’|2 |U|) véi |C
1a 86 thuoc tinh diéu kien va |U| 1a s d6i tuong.

Abstract. In rough set theory, many attribute reduction algorithms based on information entropy
have been proposed. Although these algorithms reduce the time complexity, they can not obtain the
minimal reduction in inconsistent decision tables. In this paper, we propose an improved entropy
and we prove that the attribute reduction based on this entropy is equivalent to Pawlak’s reduction
in inconsistent decision tables. As a result, a complete heuristic algorithm is designed to find the
attribute reduction based on improved entropy and its time complexity is O <‘C ]2 U |), where |C|

is the number of condition attributes, and |U]| is the number of objects.

1. MO DAU

Rt gon thuoc tinh 1a bai toan quan trong nhat trong Iy thuyét tap tho. Trong nhitng nam
gan day, nhiéu khai niém khéac nhau vé tap rat gon duge dé xuat véi muc tiéu tim kiém cac
thuat toan rat gon thudc tinh hiéu qua phtt hgp véi cac nhiém vu khai pha dit lieu.

Xuat phat tir dinh nghia tap rit gon ctia Pawlak [8], Skowron [I], Hu [10] dé xuét tap rit
gon dya trén ma tran phan biet vh Wang [3, 4] dé xuat tap rat gon duya trén Entropy cta
Shannon. Trong |2} [4, 0] d&a ching minh tap rit gon dya trén Entropy ctia Shannon va tap rit
gon dya trén ma tran phan biét khong twong duong véi tap rat gon ciia Pawlak trong truong
hgp bang quyét dinh khong nhat quén. Trong [6], da nghién citu mbi lien hé giita ba khai niem
tap rat gon néu trén.

Nhim gidm thiéu do phtic tap trong cong thitc tinh toan Entropy ciia Shannon, J.Liang

va cac cong sy [5] dé xuat do do Entropy mdi, P.Luo [7] dua ra khéi niém tap rat gon dya trén
Entropy méi va [I3] da ching minh tap rat gon nay tuong duong véi tap rat gon dya trén ma
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tran phan biét. V6i do do Entropy mdi, trong [7] ciing chi ra tap rat gon dya trén Entropy
mdi khong tuong duong véi tap rat gon ctia Pawlak trong bang quyét dinh khong nhéat quan.
Do dé, cac thuat toan tim tap rat gon dya trén Entropy mdéi, mic du giam thiéu do phtc tap
tinh toan, tuy nhién khong tim dugc tap rat gon tdi thiéu theo dinh nghia ctia Pawlak.

Nhim kh#c phuc nhuge diém trén, bai bdo xay dung cong thiic Entropy cai tién xuit phat
tit cong thitc Entropy mdi, dé xuat khai niem tap rit gon dya trén Entropy cai tién va chiing
minh tap rat gon nay tuong duong véi tap rat gon ctia Pawlak trong bang quyét dinh khong
nhat quan. Trén co sd d6, xay dyng thuat ton rat gon thudc tinh hiéu qué xuat phat tir tap
thudc tinh nhan.

2. CAC KHAI NIEM CO BAN

Phan nay sé trinh bay mot s6 khai niém co ban trong ly thuyét tap tho [9] va mot s6 khai
niém khac nhau vé tap rat gon.

Béang quyét dinh 1a mot bo t@ S = (U,C U D,V, f) trong d6 U = {uy,ug, ..., u,} 1a tap
khéc réng, hitu han cac doi tugng; C = {c1,c2, ..., ¢} 12 tap cac thuoce tinh diéu kien; D la

tap céc thuoc tinh quyét dinh véi CND =0.V = [[ V, v6i V, la tap gid tri ctia thuoc
acCUD
tinh a € A; f: U x (CU D) — V la ham thong tin, véi Va € C U D,u € U ham f cho gia tri

f(u,a) € V.
Mbi tap con P C C'UD xéc dinh mot quan hé khong phan bigt duge, goi la quan hé tuong
duong:
IND (P)={(x,y) e U xUNa€P,f(x,a)=f(y,a)},
IND(P) x4c dinh mot phan hoach ctia U, ky hieu 1a U/P = {Py, P», ..., P, }. Mot phan ti
[z]p ={y € Ul(x,y) € IND (P)} trong U/P goi la mot 16p tuong duong.

V6i BC Cva X CU, B—xap xi trén ctia X latap BX = {u € U|[ulgNX # 0}, B—xap
xi dudi cia X la tap BX = {u € Ul[u]z € X}, B—mién bien ctia X la tap BNp (X) =

BX\BX va B—mién duong ctia D 1a tap POSp (D) = |J (BX). Bang quyét dinh DT
XeU/D

duge goi 1a nhat quan khi va chi khi POSe (D) = U. Ngugce lai DT 14 khong nhat quén.

Trong 1y thuyét tap tho []], Pawlak dua ra khéai niem ban dau vé tap riat gon ctia bang
quyét dinh dya trén mién duong, con goi 1a tap rit gon ctia Pawlak.

Dinh nghia 2.1. [8] Cho bang quyét dinh DT = (U,C Ud,V, f). Néu B C C théa man:
1) POSp ({d}) = POSc ({d}),
2) VB' C B (POSy ({d}) # POSc ({d})).

thi B dugc goi 1a mot tap rat gon cha C. Ky hieu PRED(C) 1a tap tat ci cac rat gon cla
bang quyét dinh DT dua trén mién duong.

Tu dinh nghia tap rat gon cta Pawlak, ¢6 mot sd cong trinh nghién cttu dé xuat cac khai
niém khac nhau vé tap rat gon.
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Dinh nghia 2.2. [I] Cho bang quyét dinh DT = (U,C,D,V, ), M = (m;;)
phan biét ctia Skowron. Néu B C C théa man:

13 ma tran
nxn :

1) V(Z);émij € M, B Nmy;j # )
2) Vb € B, B — {b} khong théa man 1)

thi B goi la mot rit gon ctia C' dua trén ma tran phan biét ctia Skowron. Ky hieu SRED(C)
1 tap tat cd cic rat gon cta bang quyét dinh DT dira trén ma tran phan biét.

Theo tiép can ly thuyét thong tin, G.Y. Wang [3, 4] dua ra khéi niem tap rit gon dya trén
Entropy.

Dinh nghia 2.3. [3, 4] Cho bang quyét dinh DS = (U,C U D,V, f), tap thuoc tinh R C C
goi 13 mot rit gon clia DS dya trén Entropy ciia Shannon néu théa man hai diéu kién sau:

1) H(D/C)=H (D/R),
2) V6iVr € R,H (D/R) # H (D/R — {r}).

Ky hieu ERED(C) la tap tat cd cac rit gon clia bang quyét dinh DT dya trén Entropy
cua Shannon.

Nhim gidm thiéu do phic tap trong cong thic tinh todn Entropy ctia Shannon, J.Liang va
cac cong sy [5] dé xuat do do Entropy mdi.

Dinh nghia 2.4. [5] Cho bang quyét dinh DT = (U,C U D,V,f) véi P C C, U/P =
{X1,X2,.... Xm}, U/D = {D1,Ds,...,D,}. Entropy méi ¢6 diéu kién ctia D doi véi P 1a
H' (D/P) dugc dinh nghia:

morx\ 2 & XD, X,;ND;
1= =

Giéng nhu Entropy Shannon c6 diéu kién, trong |7] da chiing minh dinh ly sau day vé tinh
phan don diéu ctia Entropy mdi c6 diéu kién.

Dinh ly 2.1. [7] Cho bing quyét dinh S = (U,CUD,V, f), VA1 C Ay C C, gid st U/D =
{Dl,DQ,...,DS}, U/Al == {H,YQ,...,YTL}, U/A2 == {Xl,XQ,...,Xm}. Ta co Hl (D/Al) Z
H (D/As). Diéu kién cin va di cia dau ddang thic la VX, VX; € U/A2, X; # X, néu
(XiUX;) CY, € U/Ay thi:

|Dp N X3 |DS N X =0 v [ Dy N X;] DN X =0 vdi moi k=1,2, ..., s.

hodc

| Xs N Dy||X; — X; N Dyl =0 wa | X;N Dyl |X; — X5 N Dyl =0 vdi moi k=1,2,...,s.
Tt do do Entropy mdi, P.Luo [7] dua ra khéi niém tap rit gon dua trén Entropy mdi.

Dinh nghia 2.5. [7] Cho bang quyét dinh DT = (U,CUD,V, f), mot tap thuoc tinh B C C
goi 1 mot rat gon ctia DT dya trén Entropy thong tin mdéi néu théa mén hai diéu kién sau:
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1) H (D/B)=H' (D/C),
2) Vé6ivbe B,H (D/B—{b}) > H (D/C).

Ky hicu NERED(C) la tap tat ca cic riut gon ciia bang quyét dinh DT dya trén Entropy
théng tin mdi.

3. MOI LIEN HE GIUA CAC KHAI NIEM TAP RUT GON

Nhitng déng gép quan trong trong nghién citu mai lién he gitta cac khéi niém tap rit gon
phai ké dén céc cong trinh [6, [7, 13]. Trén bang quyét dinh nhat quén, cdc cong trinh trén
da ching minh cac khéi niém tap rat gon la nhuw nhau, nghia la PRED(C) = ERED(C) =
SRED (C) = NERED(C). Tuy nhién, véi bang quyét dinh khong nhéat quan: trong [6] da
chitng minh néu Rg € SRED (C) thi ton tai R € ERED (C) sao cho Rp C Rg va ton tai
Rp € PRED (C) sao cho Rp C Rp, nghia la Rp C Rg C Rg; trong [13] da ching minh
NERED (C) = SRED (C). Véi tap rit gon dya trén Entropy ctia J.Liang, [7] da chi ra néu
Ryg € NRED (C) thi ton tai Rgp € FERED (C) sao cho Rg C Ryp, két qua nay phu hop
v6i két qua trong [13] va cho thay tap rat gon dya trén Entropy ctia J.Liang khong phai la
tap rat gon t6i thiéu theo dinh nghia ctia Pawlak trong bang quyét dinh khong nhat quan. Do
d6, cAc thuat toan tim tap rat gon dya trén Entropy ctia J.Liang, mic dit gidm thiéu do phitc
tap tinh to4n, tuy nhién khong tim duge tap rat gon tdi thiéu theo dinh nghia ctia Pawlak.

Phan tiép theo sé trinh bay phuong phap xay dyng cong thitc Entropy cai tién dya trén
Entropy mdi va chitng minh tap rit gon dya trén Entropy cai tién tuong duong véi tap rit
gon cua Pawlak.

4. TAP RUT GON DUA TREN ENTROPY CAI TIEN

Cho bang quyét dinh S = (U,CUD,V, f) v6i Ay C Ay C C, U/D = {D1, Do, ..., Ds},
U/AL = {Y1,Ys,....Y,}, U/Ay = {X1, X, ..., X,,}. Y tudng thuat toan rat gon thudc tinh
cia Pawlak 1a bao toan cac doi tugng thuoc mien duong POS¢ (D) (cac ddi tugng nhat quén)
khi thite hién bo sung hoiic loai bé thugce tinh b € C. Dya vao § tudng trén va theo Dinh 1y
dé bao toan Entropy méi H' (D/A;) = H (D/As) v6i VX;,VX; € U/As, X; # Xj, néu
(XiUXj) CY, e U/A1 thi XiﬁDk‘ ’Xj —XjﬂDk| =0 va ‘XjﬂDk‘ ’Xz —XiﬂDk’ =0
v6i moi k = 1,2, ...,s, nghia la X;, X; C Dj. Nhu vay cac Dj, phai la hgp ctua cac 16p nhat
quan hogc cac 16p khong nhat quan X;, chit Dy khong phéi thuoc phan hoach U/D nhu hién
nay.

T ¥ tudng trén, véi DS = (U,C, D, V, f) khong nhat quéan, goi Dy = U — POS¢c (D)
14 tap cac déi tugng khong nhat quéan, hién nhien C (Do) = Dg. Thay vi sit dung phan
hoach U/D = {D;,Ds,...,Dy}, ta sit dung phan hoach mdi, ky hiéu 1a U/R; nhu sau:
U/Rp = {CDy,CD;,CDs,...,CD,,}. Phan hoach méi nay téch cdc ddi tugng khong nhat
quan vao 16p Dy, con lai la cac 16p nhat quan C (D;) véi 1 < 4 < m. Dya trén phan hoach
mdi nay, tuong tu Dinh nghia ta dinh nghia Entropy c¢6 diéu kién céi tién, k¥ hiéu l1a
H' (Rp/P) nhu sau.
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& 1x\ 2 & [ XNCD;| |X:NCD,|
H'(Rp/P) =3 (|U|) > Largh: (1— L )
7=0

i=1 ¢
Khi dé, tap rit gon dya trén Entropy cai tién duge dinh nghia nhu sau.

Dinh nghia 4.1. Cho bang quyét dinh DS = (U,C U D,V, f) va tap thuoc tinh B C C,
néu thuoc tinh b € B théa man H (Rp/B — {b}) = H (Rp/B) thi b goi la du thita (c6 thé
rit gon) trong B ddi v6i D dua trén Entropy céi tién.

Dinh nghia 4.2. Cho bang quyét dinh DS = (U,C U D,V, f), mot tap thuoc tinh B C C
goi 13 mot rit gon clia DS dya trén Entropy cai tién néu théa man hai diéu kién sau:

1) H (Rp/B)=H (Rp/C),
2) V6iVbe B,H (Rp/B — {b}) > H (Rp/C).

Ky hieu INERED(C) la tap tat ci cac rat gon ciia bdng quyét dinh DS dya trén Entropy
cai tién.

Tiép theo, ta sé chiing minh tap rit gon dya trén Entropy cai tién va tap rat gon ctia Pawlak
la nhu nhau.

Dinh 1y 4.1. Cho bing quyét dinh S = (U,C,D,V, f), BC C. NewuH (Rp/B) = H (Rp/C)
ihi POSg (D) = POSe (D).

Chitng minh. Gi4 st POSp (D) # POSc (D), khi d6 chic chdn 3Y € U/B sao cho YV ¢
POSp (D) va'Y € POS¢ (D). Tt d6 suy ra chdc chidn 3wy, zx, € Y,xp, # g, sao cho
f(:ckO,D) =+ f(xkl,D). Dat X;, = [mko]Bﬂon = [xkl]B, doY € POS¢ (D) va f(.%’ko,D) #+
f(zk,, D) nén zy,,xg, phai thuoc hai l6p tuong duong khac nhau trong phan hoach U/C,
nghia 1& X;, # Xj, v& Xj,, X, € POSc(D) (1). Hon nita, theo tinh chit cta 16p tuong
duong ta c6 [Tr,) C [Trolp VA [Th]o C [k ] mA Y € U/B nén [zy], C Y, [, ] C Y tit
do6 suy ra X;, UX;, CY € U/B (2).

Mat khéc, tu (1) X;,, Xj, € POSc(D) nén ton tai Dy, € U/Rp v6i Dy, # Dy sao cho: (a)
Xio NDy = Xi07 on NDy = @ hoic (b) Xio N Dy = @7 on N Dy = on. Ca hai truong hgp
(a), (b) ta déu co: |X1'0 N Dk| ’on — on N Dk| 75 0va |Xj0 N Dk’ |Xio — Xio N Dk’ 75 0 (3)

Tt (1), (2), (3) theo Dinh Iy 2.1 ta ¢c6 H (Rp/B) > H (Rp/C), didu ndy mau thuin
vGi gid thiét. Vay gid sit 1a sai va dinh Iy duge chiing minh.
|

Dinh ly 4.2. Cho bing quyét dinh S = (U,C, D,V, f), B C C. Néu POSg (D) = POS¢ (D)
thi H (Rp/B) = H (Rp/C).
Chiing minh. Tit B C C, theo Dinh 1y .1|ta c6 H' (D/B) > H (D/C).

Gia st H (D/B) # H (D/C), khi d6 C — B # 0. Mat khéc, tit Dinh 1y [2.1] suy ra
ton tai it nhat X, ,X,, € U/C, X;, # Xj, va (X;, U X,,) C Yy € U/B sao cho bicu
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thic logic |X; N Dy||X; — X; N Dl = 0 va | X;N Dyl | X; — X; N Dg| = 0 1a sai v6i moi
k=0,1,2,..,s, tit d6 suy ra X;,, X;, € Dy v6i 1 < k < s va X;,, X, ¢ Do (1) (nghia la
XZ'O,X]'O la cac 16p Hhét quén), vi néu XZ'O?XJ'O S D() thi Xz ﬁDk| |XJ —Xj ﬂDk| =0 va
| X; N Dy||X; — X; N Dy| =0 v6imoi k=0,1,2,...,s.

Khi | X; N Dy| | X; — X; N Dy| = 0sai véi moi k = 1,2, ..., s, nghia 1a ton tai it nhat D, €
U/Rp dé|X;, N Dy||Xj, — X;, N Dyl # 0. Diéu nay suy ra chic chin ton tai xx, € Xiy, Tk, €
X, dé f(zry, D) # f(zky, D) (2) (bGi vi v6i Vx € X;,Vy € Xj, néu f(z,D) = f (y, D) thi
(Xio UXjy) € Dy € U/D suy ra | X;, N Dyl X, — X;, N Dp| = 0) va f(zk,,C) # f(zk,,C)
(3).

Mat khac, tir gid thiét (X;, U Xj,) € Yy € U/B, X;, # Xj, nén véi Vb € B ta c6
f(@ky,b) = f(zr,,b) (4). Tit (3),(4) suy ra X;, U X, ¢ POSg (D) (5).

Ciing tur (1) ta ¢6 X;,, X, € Dy, suy ra X,;, U X, C POSc (D), két hop véi (5) ta thu
dugc POSp (D) # POS¢ (D), diéu nay mau thuin véi gid thiét, vay gia sit 1a sai va ta ¢6
diéu phai chitng minh.

[
Tu Dinh 1y va Dinh 1y ta thu dugce hé qua sau.
Heé qua 4.1. Cho bing quyét dinh S = (U,C,D,V, f), véi BC C, b€ B ta co:
(1) Néu H (Rp/B — {b}) # H (Rp/B) thi POSg_g, (D) # POSg (D).
(2) Néu POSp_gy (D) # POSp (D) thi H (Rp/B — {b}) # H (Rp/B).

Dé dang ching minh (1) dya vao céch chitng minh Dinh 1y Tuong tu chitng minh (2) dya
vao cach chimg minh Dinh 1y

T céc két qua trén ta c6 dinh 1y vé moi quan he gita PRED(C) va INERED(C).

Dinh ly 4.3. Cho bing quyét dinh S = (U,C, D, V, f), ta luon c6 INERED(C) = PRED(C).

5. THUAT TOANRUT GON THUOC TINH DUA TREN ENTROPY CAI TIEN

Dé xay dung thuat todn rat gon thuoc tinh xuat phat tit tap nhan theo huéng tiép can
heuristic, ching toi dua ra mot s6 dinh nghia vé do quan trong ctia thuoc tinh dya trén
Entropy cai tién.

Dinh nghia 5.1. Cho bang quyét dinh DT = (U,C U D,V, f) va tap thudc tinh B C C.
D6 quan trong ciia thuoc tinh b € B dbi véi D theo tiép can Entropy cai tién, ky hiéu la
ISGF (b, B, D), dugc xac dinh nhu sau:

(1) ISGF (b, B, D) = H' (Rp/B — {b}) — H' (Rp/B)
Tuong tu, do quan trong clia b € C' — B dbi v6i D theo tiép can Entropy c&i tién nhu sau:

(2) ISGF (b,B,D) = H' (Rp/B) — H' (Rp/B U {b})
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Dé thay ISGF (b, B,D) > 0, ISGF(b, B, D) = 0 khi b 1a du thita trong B. Néu théem b vao B
lam cho s6 d6i tugng nhat quén cang it, nghia la H' (Rp/B U {b}) cang nhé hay SGF (b, B, D)
cang 16n thi b cang quan trong va ngugc lai.

Thuat toan 5.1. Tim tap nhan dya trén Entropy céi tién
Dau vao: DT = (U,CUD,V, f).
Dau ra: Tap nhan Core.
1. CORE :=0;
2. Tinh phan hoach U/Rp;
3. Tinh H (Rp/C);
4. For a € C' do
4.1. Tinh H' (Rp/C — {a});
42.1f H (Rp/C) # H (Rp/C — {a}) then CORE := CORE U {a};

Stt dung thuat toan cai tién trong [12] dé tinh U/C, do phtic tap thai gian 1a O(|C||U]). Do
d6, do phtc tap dé tinh H (Rp/C) 1a O(|C||U|). Vi vay, do phitc tap thdi gian clia thuat
toan tim tap nhan 1a O(|C|* |U]).

Thuat toan 5.2. Tim tap rat gon dya trén Entropy cai tién
Dau vao: Bang quyét dinh DT = (U,C U D,V, f).
Dau ra: Tap rit gon R.
1. Tim Core theo Thuat toan 5.1;
2. R:= Core;
3. Tinh H (Rp/R);
4. While H (Rp/R) # H' (Rp/C) do
4.1. Tim ISGF (¢, R, D) = max {ISGF (¢, R, D) /c; € C\R};
42. R:=RU{c};
4.3. Tinh H (Rp/R);
5. Return R;

Nhu vay, xuat phat tit R = Core, thuat toan thic hién t6i da k vong lip dé bo sung R =
RU{ck}. Trong moi vong 18p nay, ta phéi tinh lai tat ca cac ISGF (c;, R, D) va chon ra thudc
tinh c6 do quan trong 16n nhat. Do phitc tap dé tinh Entropy cé diéu kién cai tién phu thuoc
vao do phic tap tinh phan hoach U/R. Stt dung thuat toan cai tién tinh U/R trong [12], do
phitc tap dé tinh H' (Rp/R) 13 O (|C||U|) va do phtic tap ciia thuat toan 1a O (]C’\z \U!)
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Bdng 6.1. BaAng quyét dinh khong nhat quan

U ¢ e 3 ¢4 ¢c5 d
wp 1 1 0 1 0 1
u 0 0 1 0 0 1
ug 1 0 0 0 1 1
u 0 0 1 0 0 0
us 1 1 1 1 0 1
u 1 0 0 0 0 0
w7 0 0 1 0 1 0
ug 1 0 0 0 0 1
ug 1 0 0 0 1 0
w0 0 0 0 1 0 0

6. MINH HOA THUAT TOAN

{c1,¢2,¢3,c4,c5} va D = d nhu Bang 6.1.

Ta cé:

U/ {d} = {{u1, uz,us, us, us}, {us, ug, uz, ug, ur0}},

U/C ={{ur},{us},{ur}, {uio}, {ug, us}, {us,ug},{us,ug}}, do do:
U/Rp = {{ua, us, uy, ug, ug, ug} , {ui,us}, {ur,uio}} v H' (Rp/C) = 0.

Ap dung Thuat todn 5.1 tim tap nhan, ta co:

H' (Rp/C —{c1}) = H (Rp/{c2,c3,¢4,c5}) = 0 vay thuoc tinh {c;} du thiua.

(
H'(Rp/C — {c2}
H'(Rp/C — {c3}
(
(

H/
H'(Rp/{c1,ca,c3,¢c4}) <> 0, vay CORE = {c5}.

H' (Rp/C — {c4}
H' (Rp/C —{c5}

)=
)
)=
)

Ap dung Thuat todn 5.2 tim tap rat gon, ta cb:
Ban dau: R = CORE = {cs} , H (Rp/{c5}) = 8/25 = 0.32.

(U,CUD,V, f)v6iU = {uy,us,...,

H'(Rp/{c1,c3,c4,c5}) = 0 vay thuoc tinh {co} du thita.

)

( )
H'(Rp/{c1,c2,c4,c5}) = 0 vay thuoc tinh {c3} du thita.
(Rp/{ci1,c2,c3,¢5}) = 0 vay thude tinh {cq} du thira.
( )

173

ulO})

Tinh ISGF(c1,{cs},D) = H' (Rp/{cs}) — H' (Rp/{c1,c5}) = 8/25 - 3/25 = 5/25 —

Tinh ISGF(cy,{cs},D) = H' (Rp/{cs}) — H (Rp/ {ca;c5}) = 8/25 - 3/25 = 5/25 =

Tinh ISGF(c3,{cs},D) = H (Rp/{cs}) — H' (Rp/ {cs,c5}) = 8/25 - 14/100 = 0.18.

Tinh ISGF(cs, {cs}, D) = H' (Rp/ {cs}) — H' (Rp/ {c1,c5}) — 8/25 - 2/25 — 0.24.
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Bdng 6.2. Do phic tap thoi gian cta cac thuat toan

Thuat toAn  Tap rat gon D6 phiic tap thoi gian

Al {1, ea,c5) o (|0\2 U] log \U|)
A2 {e1,00,¢3,¢5) O (\cy |Uy2) ) (\U|3)
A3 {e1, ¢4, 5} 0 (10|2 |U\>

Vay R = RU{ca} = {ca,c5} v6i H (Rp/{ca,c5}) = 2/25 = 0.08.

Tuong tu nhu trén, tinh ISGF(c1,{cs,c5},D) = H (Rp/ {ca,c5})—H' (Rp/ {c1,ca,¢5}) =
0.08 — 0 = 0.08,

ISGF(cy,{cs,c5}, D) =2/25 - 1/25 = 1/25 = 0.004,
ISGF(c3,{cs,c5},D) = 2/25 - 2/100 = 0.06.

Nhu vay R = R U {Cl} = {61,64,05} va H' (RD/ {01764,05}) =H (RD/C) Vay thuat
toan dimg. Do d6 tap rat gon ciia Pawlak trén bang quyét dinh DT 1a R = {c1,cq,¢5}.

Nhan zét 6.1. Goi Thuat toan trong [I5] tim tap rat gon dya trén mién duong 1a A1, Thuat
toan CEBARKCC trong [14] tim tap rat gon theo Entropy ctia Shannon 1a A2 va Thuat
toan duge dé xuat 1a A3. V6i bang quyét dinh & vi du trén, két qua tim tap rat gon duge
mo ta trong Bang 6.2.

Nhu vay, thuat toan dé xuat tim duge tap rat gon ctia Pawlak va hiéu qud hon so véi cac
thuat toan theo Entropy ciia Shannon.

7. KET LUAN

Bai bao da dé xuat phuong phap xay dung Entropy cai tién dya trén Entropy mdi clia
J.Liang [5] va chiimg minh tap riat gon dya trén Entropy cai tién tuong duong véi tap rat gon
ctia Pawlak trong bang quyét dinh khong nhat quan. Day 1a két qua quan trong lam co s dé
xay dung thuat toan tim tap rit gon ciia Pawlak trong bang quyét dinh khong nhat quan dya
trén Entropy cai tién. Thuat toan dugce xay dung c6 do phic tap O (|C’]2 \U|)
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