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TOM TAT:Phan loai hay phan lép di ligu la Mot phwong phdp quan trong trong khai pha diz ligu. C6 rat nhiéu phwong phdp phan
logi diF liéu, trong sé d@é phdn logi di# liéu bang cay quyét dinh 1a mét phirong phdp phé bién va higu qud. Cac thudt toan nhu ID3
hay C4.5 dwoc img dung trong nhiéu ing dung dé phan logi dif ligu. Trong bdi bdo nay chiing t6i dé xuat mét phiong phdp sinh cdy
quyét dinh tir bang quyét dinh nhdt quan khong dira trén ham théng tin Entropy nhu cdc thudt todn ID3 hay C4.5 dang thuc hién ma
van mang lai hiéu qud firong diong tham chi con t6t hon.

Tir khéa: phan logi diF liéu, cay quyét dinh, rat gen thugc tinh, rit gon déi firong, thudt toan xay dung cay quyér dinh.

I. GIOI THIEU

Bang thong tin [4] biéu dién dix liéu dau vao, thu thap duoc tir bat ky mién ndo, ching han nhu y hoc, tai chinh
hodc quan sy. Cac hang cua mot bang quyét dinh duoc goi 1a cac dbi tugng. Cac thudc tinh, cac cot cua bang quyét
dinh, cua cac déi twong duoc gén gia tri theo mot sé bién. C6 hai loai bién phan biét: thudc tinh (con duoc goi 1a thuse
tinh diéu kién), quyét dinh (con duoc goi 1a thugc tinh quyét dinh). Thong thudng céc hé théng chi doi hoi cac quyét
dinh don. Vi du néu bang théng tin md ta mot bénh vién, cac dbi tugng la céc bénh nhan; cac thudc tinh 1a triéu ching
va xét nghiém; quyét dinh 1a bénh tat. Bang quyét dinh 1a mot bang thong tin va bang quyét dinh nhat quéan 1a bang
quyét dinh khi va chi khi tat ca cac gia tri cua cac thudc tinh diéu kién bang nhau thi céc gia tri caa cac thuoc tinh quyét
dinh ciing phai bang nhau.

Trong linh vuc hoc may, cay quyét dinh 1a mot kiéu md hinh du bao, 1a mét 4nh xa tir cac quan st vé mot su
vat hién tuong toi cac két luan vé gla tri muc tiéu cua sy vat hién tuong. M3i nit trong tng véi mot bién, duong ndi tur
gitra n(t trong va nat con cua no the hién gié tri cu thé cua bién. Nt 14 dai dién cho gla tri du doan cua blen muc tiéu.
Ky thuat hoc may dung cay quyét dinh dugc goi 1a hoc bang cay quyét dinh hay ngan gon la cay quyét dinh. Trong
khai phé dir liéu, cdy quyét dinh mo ta mot cau tric cdy ma céc 14 dai dién cho cac gia tri dugc phan loai thong qua
duong di 1a su két hop cac thudc tinh diéu kién dan dén phan loai d6. Cay quyét dinh dugc émg dung trong nhiéu linh
vuc nhu tri tué nhan tao, khoa hoc nhan dang dic biét trong linh vuc hoc may, su thu nhan kién thic, phan tich quyét
dinh, khdm phé tri thirc tir cac co s dit liéu, cac hé chuyén gia, cac hé théng hd tro quyét dinh, lap luan suy dan va
nhan dang mau.

Trong cac trng dung st dung cay quyet dinh, tuy tirng muc dich ma c6 cach xay dung cay quyet dinh khac nhau.
Co mot s6 (ing dung can xay dung cay quyét dinh co khong gian luu trix tdi thiéu, c6 tng dung yéu cau xay dung cay
quyét dinh trong thoi gian toi thleu hoic c6 ung dung yéu cau dua ra s6 nhanh tdi thiéu hoic co ng dung yéu cau dua
ra cac duorng di trong cdy la tdi thiéu... Pé dap ung dugc cac yéu cau trong moi truong hop thl can phai tim xay dung
ra tat ca cac cay quyét dinh va tir ¢6 chon ra cay quyét dinh thoa man tiéu chi dé ra. Do d6 van dé tim cay quyet dinh
t6i wru thudc 16p bai toan NP-Hard. Mot sb cong trinh sir dung phuong phap tham lam dé xay dyng cay quyét dinh
ching han nhu ID3 hay C4.5, cac thuat toan nay sir dung ham thong tin Entropy dé xac dinh c&c thudc tinh dugce dwa
vao cay quyét dinh trong tirng buéce cua thuat toan dé quy. Dén nay, ID3 va C4.5 duoc sir dung trong hau hét cac wng
dung xay dung cay quyét dinh.

Trong bai bdo nay, chiing t6i d& xut mot thuat toan xay dung cay quyét dinh tir bang quyét dinh nhét quan theo
phuong phap tham lam khong st dung ham Entropy nhu céc thut toan ID3 hay C4.5 xdy dung cac thuat toan khong
du thira cia bang quyet dinh nhat quéan theo ca chiéu ngang va chiéu doc cua bang quyét dinh nhét quan dé giam so
thudc tinh ciing nhu dbi tuorng vé mic nho nhat. Tir do, ching t6i xay dung mot thuat toan tim mét rit gon thuoc tinh
va str dung tap I8i rat gon cang véi rat gon thuge tinh dé xay dung cay quyét dinh rat nhanh chéng va hiéu qua. Céac
thuat toan duoc xay dung déu duoc thuc hién trong thoi gian da thire. Do duoc rit gon ca vé chidu ngang va chiéu doc
cua bang quyét dinh nhat quan nén cay quyét dinh dugc chdng toi xay dung dat tiéu chi khong gian luu trit nho, thoi
gian tinh toan ciing dap umg duoc cho ca cac bang quyét dinh nhat quan c& ln.

I1. MOT SO PINH NGHIA

Phén nay s trinh bay mot s6 khai niém co ban cua ly thuyét co so dit lieu quan h¢ [1, 2, 6] va ly thuyét tap tho
[3, 4, 5]. Xem mot bang quyét dinh trong ly thuyét tap tho glong nhu mot bang quan hé trong co s¢ dir liéu quan hé vi
cac hang va cot caa ching cé chung mot sé khai niém vé dbi tuong va thugc tinh. Dya trén cac két qua trong ly thuyét
co so dir liéu quan hé [6], ching t6i 4p dung cac két qua nay vao bang quyét dinh nhit quan [7]. Mot sé dinh nghia va
su két hop cua hai ly thuyét duoc sir dung s& duoc trinh bay dudi day:
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Mot hé thong tin S 1a mot bo bdn o thir tw S =(U, AV, f) ma U la mot tap hitu han khong rdng cdc doi
twong, duoc goi 14 tdp vii tru; A 1a mét tap hitu han khdng rdng cac thugc tinh; V = UVa la mién gia trj cua cac thuoc

acA
tinha; f:UxA—V la mot ham toan thé, ma f(x,a) eV, véimoi ac A va xeU duoc goi la ham thdng tin. Ham
f AV ma f (a)=f(x,a) véimoi ae A va xeU s& dugc goi la thong tin vé x trong S . Ky hi¢ua(x) = f, (a)
.Néu B={b,,b,,....b, } = A la tap con céc thudc tinh, thi tap b (x) dugc ky hi¢u nhu B(x) . Theo do, néu X,y la hai
d6i twong trongU , thi B(x) = B(y) néu va chinéub (x) =b (y),Vi=1...k.

Bang quyét dinh 1a hé théng tinS = (U, AV, f), ma A=CuD vaCnD=@. Khong mét tinh tong quat, gia
st D chi chira mot thudc tinh quyét dinhd . Theo do, tir diy xem bang quyét dinh DS = (U,Cu{d},V, f), ma
{d}eC

Cho R={a,...,a,} la mot tap hitu han cac thudc tinh va cho D(a;) la tap tat ca céc gia tri cua céc thugc tinh
a;,quanh¢ r trén R latap cac bo {h,....h } mah;,:R - U D(a),1< j<m,laméthamh;(a)e D(a).

geR

Cho r={n,..,.h } la mot quan hé¢ tren R ={a,,...,a }. Bt ky cap tap thuoc tinh A B R dugc goi la phu
thugc ham trén R, va duoc ky hieu A— B néu va chi néu:

(vh,h; er)((vae A)(h (a) =h;(a)) = (Vb € B)(h (b) = h;(b)))

Cho bang quyét dinh DS = (U,Cu{d},V, f), U ={u,,...,u } 1a mot quan hé trén C U{d}.

Mot bang quyét dinh DS 1a nhat quan néu va chi néu phu thugc ham C —{d} la ding; nghia 14 cho bét ky
x,yeU ndu C(x)=C(y) thid(x) =d(y). Nguoc lai, DS Ia khong nhit quan.

Moi tap con céc thugc tinh P < C U D dinh ra mot quan hé bat kha phan biét

IND(P) = (u,v)eUxU |VaeP,f(u,a)="f(v,a)

IND(P) dinh ra mét phén hogch trén U dugc xac dinh boiU /P .

Bat ky thanh phan [u], = veU|(u,v) € IND(P) trong U /P dugc goi la mét Iop twong duwong.

Pawlak [3] x4c dinh x4p xi trén, xap xi dudi va mién duong dya trén I6p tuong dwong nhu sau:

B-xap xitréncia X latapBX = ueU |, "X 2D ,
B-xdp xi duwdi cia X latap BX = ueU|[ul,c X wiBcC, X cU,
B-vling bién 1a tap BN, (X) = BX \BX ,

B-mién dwong cua D latap POS,(D)= [ J (BX)
XeU/D

Mot caps =(R,F), v6i R la mét tap cia cac thudc tinh va F 1a mot tap cac phu thude ham trén R, duoc goi la
mot lwoc do quan hé. Cho bat ky Ac R, tap A" ={a: A—{a}e F'} duoc goi la déng cia A tréns. RS rang
A—>BeF" néuvachi néuBc A". Mot cach tuong tu, A" ={a: A—{a}e F }duoc goi la dong ciia A trén quan
hér.

Cho r 1amot quan he, s=(R,F)la mot luge dd quan hé va Ac R. Thi A la mot khoa cua r (mot khoa cuas)
néu A>R (A—>ReF"). Alamotkhoa toi tiéu ciia r (s)néu A l1a mot khéa caa r (s) va bat ky tap con thyuc su
cia A khong phai la khoa cua r (s). Tap tit ca cac khoa toi tiéu cia r (s) dugc ky hidu 1a K, (K,). Mot ho
K < P(R) la mot hé Sperner trén R néu cho batky A, B e K kéotheo A¢ B.R3rang K, (K,) lacac hé Sperner.

Cho K 1a mot hé Sperner trén R ciing la tap tat ca cac khoa tdi tiéu cua s. Pinh nghia tap cac phan khoa cua
K, kyhiguK™ nhusau: K'= AcR:(BeK)= (B¢ A)andif (AcC)= (3B eK)(BcC)

D& thdy K™ la tap céc tap con cia R, ma khong chua thanh phan nao caa K va la 16n nhit. Ching 1a tap
khong khéa Ion nhat. R6 rang, K™ ciing 1a mot hé Sperner.
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Cho r lamot quan h¢ trén R. Ky hieuE, = E;:1<i<j<r| ,maE; = aeR:h(a)=h;(@) . Thi E, dugc
goi la mot tdp bang nhau ciia r. Cho A e R,A” =NE; , néutdntai E, e E, : AC E;, néu khong A" =R ..

ij !
Cho r={nh,..,h } lamotquan hé trén R, E, tap bang nhau cua r. Pat

M, ={E; €E, :VE, €E, :E, c E,,E; #E }Vvoil<i<j<m,l<s<t<m.

st —ij

M, duoc goi 1a hé bang nhau cuc dai cia T .

M, ={A€E, :d ¢ ABBeE, :d ¢B,Ac B} dugc goi Ia h¢ bang nhau cuc dai cia r dbi véi thudc tinh quyét
dinh d cua bang quyét dinh nhat quan DS .

Cho s=(R,F) la mot luoc 6 quan hé trén R vaacR. Tap K;={AcR:A—>{a},72B: (B >{a})(Bc A}
duoc goi 1a mét ho cac tap ti tiéu cua thudc tinh a tréns.

Tuong tu, tap K ={Ac R: A—{a},2B = R: (B —{a})(B = A)}duoc goi la mot ho cc tap tdi tiéu cua thuoc
tinh a trén r.

Néu K 1a mot he Sperner trén R ciing nhu ho cac tap tdi tiéu cua thudc tinh a trén r (hoic s); nghia la
K=K" (hoic K =K®), thi K™* ={K!}* (hodc K" ={K:}™) la ho cac tap con cuc dai cha R ma khdng la ho cac tap
tdi tiéu cua thuoc tinh a, duge xac dinh:

{K'¥'={AcR:A>{a}¢R, AcB=B >{a}cF'}
{K:}'={AcR:A>{a}¢R AcB=B >{a}cF'}

RorangRe¢ K., Re¢ K., {a}eK;, {a}e K, andK;, K. lacac hé¢ Spernertrén R .

Cho DS =(U,Cu{d},V, f) 1a mot bang quyét dinh. Néu B < C thoa man:

1) POS, (D) = POS, (D)

2) Wb e B,POS, (D) # POS, (D)

thi B dugc goi larat gon cua C .

Néu DS l1a mot bang quyét dinh nhat quan, B 1a mét rdt gon thuge tinh cia C néu B thoa man B —{d} va
VB’ < B, B’ »{d}. Cho RED(C) la tap tat ca cac rit ton cuaC . Tir dinh nghia rit gon trén va céng thic K, trong
dinh nghia khoa tdi tiéu ta c6 RED(C) = K] —{d} véi K Ia ho tat ca cc tap toi tiéu cia thuoc tinh {d} trén
r=qU,Cu{d}.

Cho U ={u,,u,,...,u,} 1atap vi try trén mot bang quyét dinh DS . Ma trdn phan biét duoc xac dinh boi:

m; = aeC:(a(y)=a(u))A(d(y)#d(u;)),d eD,Vvi,j=12,...m véi m; la tap tat ca céc thudc tinh ma

phan loai cac ddi tugng U, va u; vao trong cac lsp quyét dinh khéac nhau trong phan hoachU /D
Tap tat ca cac thudc tinh ma tham gia vao moi rit gon cua C duoc goi 1a tdp 18i cia C ky hieu CORE(C). Vi

vy CORE(C)=NRED(C) vé6i RED(C) la tap tit ca cac rat gon cua C . Tap I6i la tap chira tat ca cac thanh phan
don (tap chi c6 mot phan tir) ciia ma tran phén biét. Do vay, CORE(C) ={a < C: (3i, Dm; ={a}}

I1l. THUAT TOAN XAY DUNG CAY QUYET BPINH
Trong phan nay, chiing t6i xay dung mot s6 thut toan thuc hién trong thoi gian da thirc dé tim rit gon ddi
tugng va rut gon thudc tinh va &p dung thuat toan xay dung cay quyet dinh trén rdt gon ca doi tugng va thugc tinh.
Cho mot bang quyét dinh nhat quan DS =(U,Cu{d}V,f) vsi U={u,..u,} trén tap thuoc tinh
R =C u{d}, tir dinh nghia rt gon dya trén mién duong ctua Pawlak thi RED(C) = K} —{d}, néu ky hi¢u REAT(C)
tap tt ca cac thudc tinh rat gon cua C thi:

REAT(C)= |J A:[UAJ—{d}

AcRED(C) AcK]
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Thuat toan 1: Tim tap chifa tat ci cac thudc tinh rit gon cia C

Déu vao: DS = (U, CU{d},V, f), POSc({d}) =U, C ={e1,.ent, U= {ug, ..t}
Dau ra : REAT(C)
1 Xem xét quan hé r = {uy,...,up } trén tap thude tinh R = C U {d}.
2 Budc 1: Tinh E; = {A1,..., At}
3 Bude 2: Tinh My ={A€E,:d¢ A ABEE,:d¢ B,AC B};
4 Budc 3: Xay duimg N = R — ﬂ B;
BE My
5 Budc 4: Dit REAT(C) = N — {d)

Thuat toan 1 tim tat ca cac thugc tinh rat gon cua bang quyét dinh nhat quan DS . Thudc tinh rat gon 1a thudc
tinh cé tham gia vao mot rit gon nao do6 trong RED(C) . Thuét toan 1 nay ¢6 do phuc tap thoi gian da thirc.

Thuéat toan 2: Tim tép cac phan khoa
Dau vao: Cho K = {By, ..., B, } la mét hé Sperner trén U
Diura : K~}
1 Bude 1: Dat K~1 = {U—{a}:ae B;}. Rorang Ky = {BL}_l
2 Budc g+ 1: (g < m) Gld stt Ky = Fy U{Xy,..., X, }, v6i Xy, ..., X; la thanh phan ciia K chita B, va
Fy={A€ Ky:Bg1 € A}. Vi moi i (i = 1,...,4), xéy dung tap phén khoa ciia {Bgi1} trén X; tuong
tu nhu véil K. la tip cye dai ena X; khong chita Byi1. Ky hiéu A3, ..., Af,_.. Cho

Kg1 = F, u{{ :AGFq::»A;JgZ_i.lgigfq,lﬂ_ipgri}.

bat K1 = K,,.

Thuat toan 2 tim tap chira tat ca cac phan khoa cua quan hé trén DS . Thuat todn ndy sé& dwoc ng dung trong
tim tat ca céc rat gon cua bang quyét dinh nhat quan DS .

Thuét toan 3: Tim mot khoa toi tiéu tir tap cac phan khoa

Déu vao: Cho K, H la cac hé Sperner va C = {¢y,..,cp} CUmMA H'=Kva3Be K:BCC
Diaura : DEH

1 Bude 1: Dat A(0) = C:

2 Budc i 4+ 1: Dat

A1) = A() —{ei1}, nbu¥Be K: A(i) —{ci1 } € B
’ T A, ngide lai

bat D = A(n).

Thuat toan 3 tim mot khoa toi tiéu tir tap cac phan khoa. Trong mot vong Iap dé tim tat ca céc khda toi tiéu cua
mét quan hé hay mot luge do quan hé, khi chua tim duoc tap chaa tat ca cac khoa téi tieu thi moi budce s& tim mot sé
khoa toi tiéu tir tap phan khoéa cia bude trudce no.

Thuat toan 4: Tim mot tap khoa toi tieu tir tap cac phan khoa

Déu vao: Cho K = {By, ..., Bi} la mot hé Sperner trén U
Daura : HFma H 1=K
1 Bude 1: Theo thuit toan 3 tinh Aj, dat K(1) = Ay;
2 Butde i + 1: Néu ton tai mot B € Ki_l sao cho B € B; (Vj: 1< j < k), thi theo thuat toan 3 tinh A; ;.
voi A1 € H. Ay € B. Dat K(i +1) = K(i) U A; . Trong trusng hop ngude lai, dat H = K{(i)

Thuat toan 4 tim tap khoa t6i tiéu tir tap cac phan khoa bang cach str dung mot vong lap. Tai mdi budc dya vao
két qua qua thuét toan 2 dé tim tap phan khéa cua khoa téi tidu & budc true sau do su dung thuat toan 3 dé tim tap
khéa ti tiéu tir tap phan khoa duoc sinh ra khi dung thuat toan 2. Vong lap c thé tiép dién cho dén khi tap phan khéa
bang vai tap phan khoa ban dau. Thuat toan 4 c6 do phuc tap thai gian thude 16p NP-Complete.

Mot rt gon dbi twong cua bang quyét dinh nhat quan DS = (U,Cu{d},V, f) 1a mot bang quyét dinh nhét
quan DS’ = (U’,C U{d}.V, f), véi RED(C) = RED, (C) Va:
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Hu'cu,
2) RED, (C) = RED,.(C),

3) RED, (C) # RED,. ,,(C) , VueU’.

Thuat toan 5: Tim mot rit gon déi tugng ciia bang quyét dinh nhat quéan
Déau vao: DS = (U,C U{d},V, f)
Daura : DS = (U',Ccu{d},V,f)

1 Bude 1: Tinh E, = {A4q,..., 4 };

2 Bude 2: Tinh MY = {A€ E,:d¢ A, ABE€ E,:dg B,AC B}

3 Bude 3: Dat T(0) = U = {uy, ., um 13

4 Budce 4: Dat

T(i+1) = T(i) — w1, méu M) 7" = MY
(1), ngige lai

Dat U = T(m).

Thuat todn 5 tim mot rdt gon ddi twong clia bang quyét dinh nhat quan. Rat gon doi tugng 1a it gon céc hang
cua bang quyet dinh nhét quéan néu déi tugng hang khong g6p phan tham gia vao qué trinh rat gon thudc tinh cua bang
quyet dinh nhit quan. Két qua nay lam giam dang ké cac hang du thira, chi giit lai cac hang c6 ¥ nghia trong viéc tim
tat ca cac rat gon thudc tinh. Thuat toan 5 ¢6 d6 phic tap thoi gian da thirc.

Thuit toan 6: Tim mot rit gon thude tinh ciia bang quyét dinh nhéit quan
Déau vao: DS = (U,C U {d},V, f)
Daura : D€ RED(C)

1 Bude 1: Tinh E,. = {‘—11. ....__—15}:

2 Bude 2: Tinh My={A€E,:d¢ A, BBEE,:d¢ B,AC B}.;

3 Bude 3: Dat H(0) = C = {1, ....cn b

4 Bude 4: Dat

_ | H(i)—¢ix1, néu ABe My: H(i)—cin1 C B
Hi+1)= { Hii), ngtde lai

Dat D = H(n).

_Thuat toan 6 tim mot rit gon thudc tinh cua bang quyét dinh nhat quan. Hau hét cac phuong phap rit gon thuoc
tinh déu tim tat ca cac rat gon do do cé d6 phuc tap thoi gian thudc I6p NP-Hard. Thuét todn 6 chi tim mat rat gon
thudc tinh va c¢6 d6 phuc tap thoi gian da thuec.

Thuét toan 7: Xay dung ciy quyét dinh
Dau vao: DS = (U,C U{d},V, f)
Dau ra : Decision tree DT
1 Bude 1: Tinh CORE(C);
2 Bude 2: Xay dung bang khéng du thita thuoe tinh bang thuat toan 1;
3 Budc 3: Xay dung bang khéng dit thita déi tugng bang thuat toan 5:
4 Budc 4: Xay dung bang thu gon NS = (U',C" U{d.}, V, f) bang thuat toan 6;
5 Bude 5: Vdi moi thude tinh trong tap 161 CORE(C), chon thude tinh ¢6 nhidu gia tri nhat dita vio cay

quyét dinh cho dén khi hét tat ca cac thude tinh trong tip 16i CORE(C) thi tiép tuc chon céc thude
tinh trong taip H = C' — CORE(C) véi €' 1a tap rit gon tim duge bang thuét toan 6.

Thuat todn 7 1a thuat toan xay dung cay quyét dinh tir bang quyét dinh nhat quan c6 do phuc tap thoi gian da
thuc.

Vidu

Cho bang quyét dinh nhat quan DS = (U,Cu{d},V, f)véi U ={u,,...,.u,} ({L...,14}),d la thudc tinh quyét
dinh “Play Golf”

C ={Outlook, Grass, Temperature, Humidity,Windy, NumberHoles} ({o, g,t, h, w, n}hay{ogthwn}),
R =C u{d}={ogthwnd}.
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Voo ={Sunny, OverCast, Rain},
VTemperature :{nghv Mlddle, LOW},

Viumiay ={High, Middle},

Grass :{\Net! Dry}v
Viing, ={Weak, Strong},

VNumberHoIes :{20'10}’

Vd Z{NO,YES}, V :VOutIook UVGrass UVTemperature UVHumidity UVWindy UVNumterHoIes Uvd ’

vaham f:UxCu{d}— (v,

asC
Bing 1. Bang quyét dinh nhat quan géc
STT | Outlook | Grass | Temperature | Humidity | Windy | NumberHoles | d

1 Sunny Wet High High Weak 10 No
2 Sunny Dry High High Strong 20 No
3 Overcast | Wet High High Weak 10 Yes
4 Rain Dry Middle High Weak 10 Yes
i} Rain Wet Low Middle Weak 20 Yes
i} Rain Wet Low Middle Strong 20 No
7 Overcast | Dry Middle Middle Strong 20 Yes
8 Sunny Wet Low High Weak 10 No
9 Sunny Wet Middle Middle Weak 10 Yes
10 Rain Dry Middle Middle Weak 20 Yes
11 Sunny Dry Middle Middle Strong 20 Yes
12 Overcast | Dry Middle High Strong 10 Yes
13 Overcast | Dry High Middle Weak 20 Yes
14 Rain Dry Middle High Strong 10 No

Ap dung thuat toan 1 ta dugc bang 2.

Bing 2. Bang quyét dinh nhat quan khong du thira thugc tinh

STT | Outlook | Temperature | Humidity | Windy d
1 Sunny High High Weak No
2 Sunny High High Strong | No
3 Overcast High High Weak | Yes
4 Rain Middle High Weak | Yes
3 Rain Low Middle Weak | Yes
6 Rain Low Middle Strong | No
7 Overcast Middle Middle Strong | Yes
8 Sunny Low High Weak | No
9 Sunny Middle Middle Weak | Yes
10 Rain Middle Middle Weak | Yes
11 Sunny Middle Middle Strong | Yes
12 | Overcast Middle High Strong | Yes
13 | Overcast High Middle Weak | Yes
14 Rain Middle High Strong | No

Ap dung thuat toan 5 ta duoc bang 3.

Bing 3. Bang quyét dinh nhat quan khong du thira dbi tuong

STT | Outlook | Temperature | Humidity | Windy | d
B] Rain Low Middle Weak | Yes
6 Rain Low Middle Strong | No
8 Sunny Low High Weak | No
9 Sunny Middle Middle Weak | Yes
12 | Overcast Middle High Strong | Yes
14 Rain Middle High Strong | No
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Ap dung thuat toan 6 ta duoc bang 4.

Bang 4. Bang quyét dinh nhat quan thu gon

STT | Outlook | Humidity | Windy | d
1 Rain Middle Weak | Yes
2 Rain Middle Strong | No
3 Sunny High Weak | No
4 Sunny Middle Weak | Yes
5 Overcast High Strong | Yes
6 Rain High Strong | No
Tim CORE(C) theo dinh nghia.

"o -

w 0

oh 0 0

0 ow h 0

0 oh ow 0 0

hhu' 0 0 ohw o 0]

Tir ma tran phan biét trén ta nhan thay chi c6 thudc tinh don 1a {w} va {o} do vay CORE(C) ={ow}.

Thuoc tinh {0} cd nhiéu gié tri hon so vai thugc tinh {w} nén ta lay thuoc tinh nay lam gdc cua cay quyét
dinh DT .

Trong bang rat gon ‘Bang 4°, thudc tinh “Outlook” chi ¢ 1 dong chira gia tri “Overcast” nén nhanh “Overcast”
s€ dua ra luon 1a quyét dinh 1a “Yes”.

Gia tri “Sunny” cua thudc tinh ‘Outlook’ chira hai gia tri quyét dinh, ta két hop vai thudc tinh ‘Windy’ thay ca
hai gia tri cua thudc tinh ndy cung la “Weak” nén ta s& bo qua thudc tinh ‘Windy’ va két hop tiép voi thudc tinh
‘Humidity’. Thuoc tinh ‘Humidity’ c6 hai gia tri khac nhau do vay sé sinh ra mot nat méi la nat ‘Humidity’. Do thuoc
tinh ‘Humidity’ 6 hai gia tri khac nhau g véi hai gia tri cua thuoc tinh quyét dinh nén tir nit ‘Humidity’ tng véi hai
gi tri khac nhau s& sinh ra hai nhanh twong (ng véi hai quyét dinh & nt 14.

Gia tri “Rain” cua thudc tinh nat géc ‘Outlook’ chira hai gia tri quyét dinh, ta két hop véi thudc tinh “Windy’ do
thuoc tinh ‘Humidity’ da dugc két hop & budce trude nén bude nay ta loai ‘Humidity’ chi con lai ‘Windy’. Tuong tng
v6i hai gié tri cua thudc tinh “Windy’ 13 hai gia tri quyét dinh do vay ta dwa ‘Windy’ lam mét n(t va sinh ra hai nhanh
tuong (g vai hai quyét dinh.

Két qua cudi cung ta da xay dung duoc cdy quyét dinh dya vao cac thuat toan tir 1 dén 7.

Rain O\-'L‘1|‘cast Sunny
\\'eak/ Etruug @ }Iiddl{ \High

® ®

Hinh 1. Cay quyét dinh sinh ra tir tap 18i {ow} va mot rat gon {ohw}

IV. KET LUAN

Trong bai bao nay chiing toi da nghién ctru, d& xuat mot thuat toan xay dung cay quyét dinh ma sur dung rat it
dung lugng luu trlt b nhé cling nhu thuc hi¢n nhanh chong do cac thuat toan thuc hién déu thugc I6p do phirc tap tinh
toan thoi gian da thirc. Dya trén thuat toan cua ching toi co thé xay dung cay quyét dinh tur cac bang c6 kich thuéce rat
I6n ma van dat dugc hiéu qua cao. Thuat toan cua ching tdi cling cho ra két qua cdy quyét dinh xap xi téi uu tuong
duong nhu cac thuat todn 1D3 hodc C4.5 dang duoc st dung rat thinh hanh hién nay.

LOI CAM ON

Bai bao nay nhan duoc sy tai tro cia D& tai nghién ciu QG.15.41 - ai hoc Qudc gia Ha Noi. Cac tac gia xin
cam on Dai hoc Quoc gia Ha Noi.



640 MOT SO VAN DPE VE KHAI PHA PO THI CON THUONG XUYEN BPONG

TAI LIEU THAM KHAO
[1] J. Demetrovics and V. D. Thi. Keys, antikeys and prime attributes. In Annales Univ. Sci. Budapest, Sect. Comp,
volume 8, pages 35-52, 1987.

[2] J. Demetrovics and V. D. Thi. Algorithms for generating an armstrong relation and inferring functional
dependencies in the relational datamodel. Computers & Mathematics with Applications, 26(4): 43-55, 1993.

[3] Z. Pawlak. Rough sets. International Journal of Computer & Information Sciences, 11(5):341-356, 1982.

[4] Z. Pawlak, J. Grzymala-Busse, R. Slowinski, and W. Ziarko. Rough sets. Communications of the ACM, 38(11): 88-
95, 1995.

[5] A. Skowron and C. Rauszer. The discernibility matrices and functions in information systems. In Intelligent
Decision Support, pages 331-362. Springer, 1992.

[6] V. D. Thi. The minimal keys and antikeys. Acta Cybernetica, 7(4):361-371, 1986.

[71V.D. Thiand N. L. Giang. A method to construct decision table from relation scheme. Cybernetics and Information
Technologies, 11(3):32-41, 2011.

CONSTRUCT A DECISION TREE FROM A CONSISTENT DECISION TABLE

Hoang Minh Quang, Vu Duc Thi, Vu Thi Lan Anh

ABSTRACTS: Data classification is an important method of data mining. There are many methods of data classification which
decision trees is one of popular and effective methods of. The algorithms such as ID3 or C4.5 is used in many applications to
classify data. In this paper we propose a method that is not based on the Entropy information function as ID3 or C4.5 and have the
same effective or better than in implementation to generate a decision tree from a consistent decision table.



