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MO DAU

Su phat trién manh mé va nhiing tién bd vuot bac clia cong nghé thong tin
trong thoi gian gan day dd gép phan lam bung nd thong tin. Trong giao dich céc
thong tin dang dan dugc sb hoa do nhiéu tinh ning vuot tréi ma phuong thic nay
dat duoc nhu 1a ¢6 thé luu trir 1au dai, cdp nhat, sira d6i, tim kiém mot cach nhanh
chong. D6 1a Iy do khién cho sb luong thong tin s6 hoa ngay nay dang ting dan theo
cAp s6 nhan. Hon nira hién nay trong tat ca cac linh vuc cta doi séng nhu 1a kinh
doanh, thuvong mai, y té, gido duc, van hod, xa hoi,....khong mdt linh vuc nao lai
khong can dén su hd tro cua cong nghé thong tin. Cac cong cu thu thap dir lidu tu
dong va cac cong nghé co so dit li¢u dugc phat trién dan dén van dé mot luong dir
liéu khong 16 duoc luu trit trong co s& dit liéu va trong cac kho thong tin cia cac to
chire, c4 nhan. Viéc nim bat thong tin mot cach nhay bén, nhanh chdng va hitru ich
da mang lai rat nhiéu sy thanh cong cua cac linh vuc d6. Do vay viéc khai pha tri
thire tir dit liéu trong cac tap tai lidu 16n chira dung thong tin phuc vu nhu ciu nim
bat thong tin ¢6 vai tro hét sirc to 16n va dugc rat nhiéu nha nghién ctru va tng dung
tin hoc didc biét quan tam. Viéc nghién ctru nhitng phuong phép c6 thé ty dong phat
hién nhiing tri thirc méi trong co s¢ du li€u trén may tinh da té ra thyc sy hitu ich
trong viéc hd trg quyét dinh cho con nguoi.

Hién nay c6 rat nhiéu thuét toan khai phé tri thirc bang cach phan 16p va roi
rac dir liéu nhu: Sir dung ciy quyét dinh, phuong phap thong ké, cac mang no ron,
thuat toan di truyén,...Trong nhitng nim gin day, 1y thuyét tip thé dugc nhiéu
nhom nghién ctru hoat dong trong linh vuc tin hoc noi chung va khai pha tri thirc
no6i riéng nguyén cru va ap dung trong thyc té. Ly thuyét tip tho dugc xdy dung
trén nén tang toan hoc vimng chic gitp cung cip nhiing cong cu hitu ich dé giai
quyét nhitng bai toan phan 16p dir liéu va khai pha luat,...Vdi dic tinh c6 thé xir ly
duogc nhitng dir li¢u mo hd, khong chic chian tap tho to ra rat hitu ich trong viéc giai
quyét nhirng bai toan thuc té. Tir nhimg bang dit liéu 16n vé6i dir liéu du thira, khong
hoan héo, dir liéu lién tuc, hay dit liéu duéi dang ky hiéu 1y thuyét tap tho cho phép
khai pha tri thirc tir nhitng khéi dir liéu nay nham phét hién nhimng luat tiém an tir
khéi dir liéu nay. Mot trong nhitng cong cu phan 16p hiéu qua nhit hién nay 1a s
dung cay quyét dinh. Str dung cay quyét dinh dua trén Entropy va tap tho that hiéu

qua ddi voi nhitng tap dit liéu 16m, dir lidu day du, khong day du, khong chic chin,



dir liéu lién tuc ... Thuit toan xay dung cay quyét dinh c6 nhitng wu va khuyét diém
riéng viéc két hop vu diém ciia cic phuong phap voi nhau dé 1am ting hiéu qua
cling dang dugc quan tAm va phat trién. Vi nhirng 1y do trén nén luan van chon dé
tai “KHAI PHA DU LIEU THEO TIEP CAN TAP THO VA CAY QUYET PINH
- UNG DUNG TRONG PHAN LOP NANG KHIEU HQC SINH *.

Muc dich nghién ctru.

Nghién ciru 1y thuyét tap tho, phuong phap phan 16p cdy quyét dinh theo
thuat toan ID3 dwa vao cai dit chuong trinh tng dung phin 16p ning khiéu hoc
sinh.

Déi tuong va pham vi nghién ctru.

Nghién ctru vé co sé khai phé dit liéu dua trén tiép can tap tho.

Nghién ctru co so 1y thuyét vé phuong phap phan 16p dir liéu va xay dung
cay quyét dinh ID3 trén hé théng thong tin day du.

Phuong phap nghién ctru

Nghién ctru 1y thuyét, phan tich, tong hop, cai dat, khai quat rat ra nhitng van
d can thiét cho dé tai.

Y nghia khoa hoc va thuc tién cua dé tai.

Khai pha dit 1i€u, 1a sy kham pha hi€u qua nhiing tri thic tr co so dir liéu
16n, va no trd thanh mot van dé néng cho viée dua ra nhitng quyét dinh. Mot van dé
quan trong va phd bién trong k¥ thuat khai pha dit liéu 14 phan 16p va da dugc tng
dung rong rai trong thuong mai, y té, cong nghiép...

Trong nhitng nam trudc day, phuong phap phan 16p di duoc dé xuat, nhung
khong c6 phuong phap tiép can phan loai nao 1a cao hon va chinh xac hon hin
nhimg phuong phap khac. Tuy nhién véi mdi phuong phap c6 mot loi thé va bat loi
riéng khi str dung. Vi vay né rat dé hiéu va dé s dung nhung két qua thi chua duoc
thoa dang.

Phan loai sir dung 1y thuyét tap tho, dd dugc nghién ciru rong rii trong nhiing
niam gan day. Ly thuyét tap thd cung cap cho nhiéu nha nghién ctru va phén tich dir
liéu v&i nhiéu k¥ thuat trong khai pha dir liéu nhu 13 cac khai niém dic trung bang
cach str dung mot s dir kién. Nhiéu nha nghién ctru da sir dung 1y thuyét tap tho
trong cac ing dung nhu phan biét thudc tinh, giam sb chiéu, kham pha tri thuc, va

phan tich dir liéu thoi gian, ... Xay dung cdy quyét dinh bang thuat toan ID3 dua



trén luong thong tin thu thém IG (Information Gain) giam thiéu s6 1an cin so sanh.
Y tudng co ban cua thuat toan la thudc tinh co gia tri IG 16n nhat s& duoc chon dé
phan nhanh nhu 1a mét giai phap “heuristic” trong viéc chon lya thudc tinh phan
16p. Tuy nhién, mot van dé cua céc thuat toan trén 1a mot cady con cb thé lap lai
nhiéu 1an trong cay quyét dinh. Bén canh d6, mét thudc tinh c6 thé duogc dung nhiéu
lan trén mot dudng di cu thé cua cay. DPiéu d6 lam giam hiéu qua qua trinh phan
cép. Do d6 lya chon thudc tinh dé phan nhéanh la van dé rat quan trong dugc nhiéu
nha khoa hoc nghién ctru, va c6 rit nhiéu cong trinh duoc cong b trong nhitng nim
gan ddy. Ly thuyét tap tho da chimg minh duogc tiém ning 16n trong suy dién, do d6
luan van nghién ctru thuat toan tim tap rat gon cua mot bang quyét dinh ttr d6 chon
dugc cac thudc tinh can thiét dua vao xdy dung cau tric ciy quyét dinh dé chon
thudc tinh phan nhanh t6i uu, 1am cho cay cé chiéu cao nho nhat.

Céu triic cta luan van chia 1am ba chuong;

Chuong 1: Khai pha dit liéu theo tiép can tap tho

Trong chuong nay trinh bay tong quan vé khai pha dir liéu va 1y thuyét tap
thd, vi du minh hoa cu thé trén tung khai niém.

Chuong 2: Céc phuong phéap xdy dung cay quyét dinh

Trong chuong nay trinh bady mot s phuong phap tong quéat xay dung ciy
quyét dinh.

Chuong 3: M6 phong chuong trinh phéan 16p ning khiéu hoc sinh

Gi6i thiéu bai toan.Phat biéu bai toan, cai dit kiém chimg thuit toan tim tap
rat gon cua mot bang quyét dinh dya vao ma tran phan biét dugc va xay dung cay

quyét dinh ID3 trén tap dit liéu mau.



CHUONG 1
KHAI PHA DU LIEU THEO TIEP CAN TAP THO
1.1 Gi6i thi¢u

Ly thuyét tap thé (Rough set) duoc dé xuit vao nam 1982 boi Z.Pawlak. Ly
thuyét nay xdy dung phuong phap luan lién quan dén sy phan loai va phén tich
khong chic chin, thong tin va tri thire khong day da va duoc coi 1a mt trong nhiing
phuong phap tiép can dau tién khong dya trén thong ké trong phan tich dir li¢u [6]

Khai niém co ban cua 1y thuyét tap tho 1a xap xi dudi va trén cia mot tip, su
xap xi cta khong gian 1a hinh thirc phan loai tri thire lién quan dén mién quan tam.
Tap con dugc tao ra bai xap xi dudi mo ta bai cac ddi twong 1a nhimg thanh phan
chic chin cia mot tap, trong khi xap xi trén dwgc dic trung boi cac ddi tuong co
kha nang thudc tap quan tam. Mdi tap con xac dinh thong qua xap xi dudi va xap xi
trén duoc goi la tap tho.

Gan day, Iy thuyét tap tho trd thanh mot cong cu danh gia trong xir 1y céc
van dé khac nhau nhu trinh bay tri thitc khong chac chan hodc khong chinh xéc,
phan tich tri thirc, danh gia chat luong va tinh kha dung cta thong tin ddi véi tinh
nhat quan va sy c6 mat cac mau khong theo thoi gian, nhan dang va danh gia sy phu
thudc thoi gian, suy luan dua trén su khong chic chan va thiéu thong tin dir lidu.

1.2 Cac khai niém co ban

1.2.1 Hé thong thdng tin

Trong hau hét cac hé quan tri co s dit liéu thong thuong thi thong tin thuong
duoc biéu dién dudi dang cac bang, trong d6 mdi hang biéu dién thong tin vé mot
ddi tuong, mdi cdt biéu dién thong tin vé mot thude tinh cua doi tuong. Tu dau
nhitng nam 80 Z. Pawlak da dinh nghia mot khai niém mdi 1a hé thong tin
(infomation system) dya trén khai niém bang truyén théng nhu sau:

Pinh nghia 1.1 [1],[3]: Hé thong thong tin 1a mot cap S = (U, A)

Trong do6:

U: 1a mot tap hiru han khac rdng cac ddi twong goi 1a tap vii try hay 1a tap
phé dung

A: 1a mot tap hitu han khac rdng cac thudc tinh.

Véi mdi phan tir ueU va a € A ta ki hiéu u(a) 13 gia tri cta thudc tinh a

tai d6i twong u. ki hiéu Va 13 tap gia tri cta thudc tinh acA. Néu BA 1a



mot tip cac thude tinh ta ki hiéu u(B) 1a mot bd goém céc gia tri u(a) voi
aeB. Vay néu u va v 1a hai di twong thudc U, ta s& néi u(B)=v(B) néu
u(a)=v(a) vd1 moi thudc tinh acB
Vidu 1.1: Bang 1.1 dudi day biéu dién vé mot hé thong thong tin cia 16 d6i
tuong voi 5 thude tinh.

Bang 1.1 Vi du vé hé thong thong tin

Thudc tinh
e — = —

To Ly Ho Nv Av

x1 K2 K2 K2 K2 K1

[ X2 K2 K2 K2 K2 K1

X3 SX G K2 K2 K1

x4 G K2 K2 K2 K1

X5 G K2 K2 K2 K1

X6 K1 K2 K2 K2 K1

X7 K1 K2 K2 K2 K1

} X8 K2 K2 K2 B K2

g X9 K2 K2 K2 B K2

2 x10 K2 K2 B K2 G

x11 K2 K2 K2 B K2

X12 K1 K2 K2 B K2

x13 K1 K1 K2 K2 K2

x14 K1 K2 K2 B K2

x15 K1 K2 B K2 K2

\ x16 K1 K2 K2 B K2

Ta c6 mot hé thong tin S = (U, A).
U={Xx1,X2, . ., X16}
A={To, Ly, Ho, Nv,Av}
V1o={SX, G, K1, K2 };
Viy={ G, K1, K2 };
Vio={ K2, TB };



Vn={ K2, TB };
Va={ G, K1, K2},
1.2.2 Bang quyét dinh
Dé c6 thé biéu dién mét dir liéu thuce té, trong d6 c6 nhitng thudc tinh quyét
dinh, chung ta xét mot trudng hop dic biét cua hé thong tin dugc goi 1a bang quyét
dinh dugc dinh nghia nhu sau
Pinh nghia 1.2. [1], [2] : Bang quyét dinh 1a mot hé thong tin cé dang
DT = (U, Au{d})
Trong d6: d A 1a thudc tinh phan biét, duoc goi 1a thude tinh quyét dinh.
Cac thanh phﬁn cua A duogc goi la cac thude tinh diéu kién.
Vi du 1.2: M6 ta mot bang quyét dinh, véi cac thudc tinh diéu kién ldy &
Bang 1.1 va thém va thudc tinh quyét dinh “Tc”

Bang 1.2 Vi du mot bang quyét dinh

o Thudc tinh
Thudc tinh di€u kién quyét dinh
_ A —

To Ly Ho Nv Av Tc
X1 K2 K2 K2 K2 K1 A
Xy K2 K2 K2 K2 K1 A
X3 SX G K2 K2 K1 T
X4 G K2 K2 K2 K1 T
Xs G K2 K2 K2 K1 T
X6 K1 K2 K2 K2 K1 T
X7 K1 K2 K2 K2 K1 T
Xg K2 K2 K2 B K2 T
Xg K2 K2 K2 B K2 T
X10 K2 K2 K2 TB G A
X11 K2 K2 K2 B K2 T
X12 K1 K2 K2 TB K2 T
X13 K1 K1 K2 K2 K2 A
X14 K1 K2 K2 B K2 T
X15 K1 K2 B K2 K2 A
X16 K1 K2 K2 TB K2 T




Chung ta gia sir rang tp cac gia tri cua gid tri quyét dinh d twong duong véi
tap {1, ..., 1(d)} 1a cic sb nguyén duong tir 1 dén r(d), tip nay duoc goi 1a pham vi
ctia thudc tinh quyét dinh d.

Lép quyét dinh thi k (ky hiéu 1a Ck) 1a mot tap cac ddi twong thoa man: Ck
={u € U: d(u)=k}. Trong d6 1<k <r(d).

Khi d6 gia tri quyét dinh d sé& chia tap cac ddi twong thanh r(d) 16p quyét
dinh:{Cy,..., Cr@a)}-.

Trong trudng hop tong quét thi c6 thé ¢ nhiéu thudc tinh quyét dinh, khi do
bang quyét dinh c6 dang DT=(U,CUD), trong do:

A=CuD
C: goi la tap thudc tinh diéu kién.
D: duogc goi 1a tap thudc tinh quyét dinh.

Bang quyét dinh duoc goi 14 nhat quan néu véi moi u,v €U, u(C)=v(C) kéo
theo u(D)=v(D). Nguoc lai, goi 1a bang khong nhat quan.

1.2.3 Quan h¢ khong phan biét dugc

Mot trong nhimng dic diém co ban cua ly thuyét tap tho 1a dung dé luu giit va
Xt 1y cac dir 1iéu khong phan biét dugc. Trong mgt hé thong tin theo dinh nghia trén
cling c6 thé ¢ nhirng d6i twong khong phan biét duge. Trude tién ta nhic lai dinh
nghia quan hé twong duong nhu sau:

Pinh nghia 1.5 [3] Mgt quan h¢ hai ng6i (quan hé nhi phan) R < U x U trén
U 1a mot quan hé twong dwong khi n6 c¢é ca 3 tinh chat:

- Phan xa: Moi dbi tegng déu quan hé véi chinh no.
- P6i xtmg: Néu xRy thi yRx.
- Bic cau: Néu xRy va yRz thi xRz.

Quan hé twong duong R s& chia tap cac doi twogng U thanh cic 16p tuong
duong. Lop tuong duong cta phan tir xeU, ky hiéu 1a [x]r, chira tit ca cac d6i
teong y ma xRy.

Bay gio bit dau dinh nghia mot quan hé trong dwong trén hé thdng tin. Quan

hé nay sau nay dugc sir dung dé biéu dién nhitng thong tin khong phan biét dugc.



Pinh nghia 1.6 [1],[3]cho tap con cac thudc tinh B = A trong hé thdng thong
tin ( U,A). Quan h¢ B-khong phan biét dugc (ky hi¢u la INDa(B)), dugc dinh nghia
nhu sau:

INDA(B) = {(x,x’) € U?| VaeB,a(x)=a(x’)}
Khi d6 INDa(B) 1a mét quan hé twong duong trén U.

Lop twong duong chira x ciia quan hé khong phan biét duoc trén B duoc ky
hi¢u la [x]s.

Hai ddi twong x, x’, ma (x, x”)eINDa(B) dugc goi 1a khong phéan biét dugc
bdi cac thude tinh trong B.

Khi xét trén mot hé thong tin xac dinh ta s& viét IND(B) thay cho INDa(B).

Vi du 1.3: Xét h¢ thong tin cho ¢ Bang 1.1, phan hoach cua tap U sinh béi
quan h¢ twrong duong IND(B):
- V6i B={To} ta cd IND(B) = {{Xx1, X2, X8, X9, X10, X1}, {Xa}, {Xs, X5}, {Xe, X7,
X12, X13, X14, X15, X16}}. LUC nay ta ndi x1 va Xz 1a khong phan biét dugc.
- Véi B={To, Ly, Ho, Nv, Av} ta c6 IND(B) = {{x1, xo},{xs}.{Xs, Xs},{XGs,
X7}{Xs, Xo, X10, X11},{X12, X14, X15, X16},{X13}}.
1.2.4 Cac khai niém xap xi trong tip thd
a) Xdp xi duwdi, xdp xi trén
Pinh nghia 1.7: [1],[3] Cho bang quyét dinh DT = (U, CUD) va tap thudc
tinh BcC, XcU. Xap xi trén va xdp xi dudi cua tap X twong Gng véi B, ky hiéu
theo thir tw 1a BX va B X duoc dinh nghia nhu sau:
BX ={x e U:[x]s < X},
BX={xe Ux]s N X #O}.
Tap hop BX 14 tap cac d6i tuong trong U ma str dung cac thudc tinh trong B
ta co thé biét chic chin ching 1a phan tir cta X.
Tap hop B X 1a tap cac dbi tuong trong U ma sir dung cac thudc tinh trong B
ta chi c6 thé néi rang chung cé thé 1a cac phan tir ctia X.
b) Mién bién, Mién ngoail3]
e B-bién cua tap X, ky hiéu BNs(X), dugc dinh nghia BNg(X)= BX\ BX



BNg(X) chira nhitng ddi twong ma sir dung cac thudc tinh trong B ta khéng
thé xac dinh duoc chung c6 thudc X hay khong.

e B-ngoai ctia tap X, ky hiéu NEGg(X) dugc dinh nghia NEGg(X) = U \B X

NEGg(X) chira nhimg ddi tugng ma str dung cac thudc tinh trong B ta biét
chac chan ching khong thude X .

Hinh sau trinh bay sy mo ta vé tap xap xi va mién

NEGB(X) ~
EX | | ﬁ_‘ .. N ||
TapX
BX 7

Hinh 1.1: M6 t4 vé tap xap xi va mién

Vi du 1.4: Trong Bang 1.2 V§i U = {X1, X2, X3, X4, X5, Xs, X7, X8, X9, X10, X11,
X12, X13, X14, X15, X16}. Chon thudc tinh diéu kién B = {Ly, Nv, Av} va thudc tinh
quyét dinh ta c6: D = {Tc} ta co:

Cac 16p tuong duong trng vdi quan hé IND(B) la:

IND(B) ={ E1, E2, Es, E4, Es}, Trong do:

E1 = {X1, X2, Xa, X5,Xs, X7};

E> = {x3};
Ez = {Xs, X9, X11, X12, X14, X16};
Es= {xu3};

Es = {X10, X15}.
Xdp xi trén va dudi ciia D= { x| Te(x) =T }
BD+t={E2, E3} = {Xs, Xs, X9, X11, X12, X14, X16}

B DT={ E1, E2, E3} = {Xl, X2, X3, X4, X5, X6, X7, X8, X9, X11, X12, X14, Xle}
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Mién bién, mién ngoai ciia Dr={X| Tc(xX) =T}
BRg(Dr) = B Dt \BD1={ X1, X2, X4, X5, X6, X7}
NEGg(Dr) =U \ B (Dr) = { X10, X13, X15}
Xdp xi trén va dudi ciia D= { x| Tc(x) = A}
BDa={Ea, Es} = { X10, X13, X15}
B Da={ E1, Es, Es } = { X1, X2, X4, X5,Xs, X7, X10, X13, X15 }
Mién bién, mién ngoai ciia Dt ={ x| Tc(xX) = A}
BRg(Da) = B Da \BDa={ X1, X2, Xa, X5, X6, X7}
NEGg(Da) =U \ B (Da) = { X3, X8, X9, X11, X12, X14, X16 }
¢) Pdc trung Xdp xi [3]
Hé s6 duoc dung dé do luong dac trung duogc biéu dién bai

B(X)|

as(X) = ‘E(X )‘

Trong dé‘E(X)‘ va |B(X)| 12 luc lugng cua xap xi trén va dudi va cac xap xi

1a tap khac rong d6 d6 0 < ag(X) < 1.

Néu os(X)=1, X l1a mot tip dinh nghia duoc theo thudc tinh B do d6 X 1a tap
co dién.

Néu ag(X) < 1, X 1a tap tho theo thudc tinh B.
Vi du 1.5: Ap dung cong thirc trén cho Bang 1.2 ta duoc:

BO)_7 . [B(D,)| _6

as(Dr) = B(D;)| 13 B(D,)| 7

ag(Da) =

d) Mt s tinh chdt cia cdc tdp hop xdp xi [3]
1.B(X) = X < B(X)

B(@)=B(9)= 4 BU)=B(U)=U

.B(XXuY)=B(X) u B(Y)

.B(XnY)=B(X) nB(Y)

. Néu X <Y thi B(X) B(Y), B(X) < B(Y)

.BXUY) 2 B(X) UB(Y)

~N OO L B wDN

.B(XXNY)cB(X)n B(Y)
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8.B(U\X)=U\ B(X)

9. B(U\X)=U\B(X)

10. B(B(X))= B ((B(X)) = B(X

11. B(B (X)) =B ((B(X)) = B(X)
Nguoi ta phan tdp thé thanh 4 loai [3]:

X 1a x4c dinh thd thuc su theo B néu BX =@ va BX =U

X 1a khong xac dinh bén trong theo B néu BX =@ va BX #U

X 1a khong xéac dinh bén ngoai theo B néu BX # @& va BX =U

- X 1a khéng xac dinh thyc su theo B néu BX =& va BX =U

1.2.5 Sy phu thudc ciaa cac thugc tinh

Trong phan tich dit liéu, diéu quan trong 14 khdm phé su phu thudc giira céc
thudc tinh. Mot cach truc gidc, moét tap thude tinh D phu thudc hoan toan trén tap
thudc tinh C, ki hiéu C = D néu tat ca cac gia tri ctia thudc tinh D xac dinh duy nhat
bdi cac gia tri ctia thudc tinh trong C. noi cach khac D phu thudc hoan toan trén C,
néu ton tai mot phu thudc ham gitra cac gia tri cia D va C.

Khai ni¢m sy phu thudc cua céc thudc tinh duoc thé hién dudi dang hinh
thirc nhu sau [3]:

Cho C va D 1a cac tap con cua tap thudc tinh A. Ta ndi D phu thudc C véi do
phu thudc k (0<k <1), ky hi¢u C =D
k= y(C,D)= —| POE;:|(D)|

trong do6: POSc(D )= UxepC(X)

Tap POSc(D ) dugc goi 13 C-mién khing dinh cta D. N6i cach khac ue
POSc(D) néu va chi néu u(C)= v(C) kéo theo u(D) = v(D) véi moi veU.

Day la tap cac dbi tuong ctia U ma bang cach sir dung tap thudc tinh C ta c6
thé phan chiing mét cach duy nhat vao phan hoach cta U theo tip thudc tinh D.

Néu k=1 ta n6i D phu thudc hoan toan vao C;

Néu k<1 ta n6i D phu thudoc mat phﬁn vao C.

C6 thé dé dang nhin thdy rang néu D phy thudc hoan toan trén C thi

IND(C)c IND(D), nghia 1a sy phan chia da tao ra bdi C min hon sy phan chia tao ra
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boi D va khai niém vé su phu thudc di trinh bay trong phan nay twong tng véi céc
van dé di quan tdm trong CSDL quan hé.
Vi du 1.6 Sy phu thudc cia thudce tinh:

Bang 1.3. H¢ thong tin minh hoa sy phu thude cua thudc tinh

To Ly Ho Nv Av Tc
X1 K2 K2 K2 K2 K2 A
X2 K2 K2 K2 K2 K2 A
X3 K2 G K2 K2 K1 T
X4 G K2 K2 K2 K1 T
X5 G K2 K2 K2 K1 T
X6 K1 K2 K2 K2 K1 T
X7 K1 K2 K2 K2 K1 T
X8 K1 K2 K2 B K2 A
X9 B K2 K2 B K2 A
X10 B K2 K2 B K2 A

- Ta c6 mot phu thudc hoan toan la: {Av} ={Tc}, bdi vi mdi gia tri cla
thudc tinh Av sé& twong Gmg véi mot gia tri duy nhat cua thude tinh “Tc”.

- Ta c6 phu thudc mot phan Ia: thudce tinh To xac dinh mot vai gia tri duy
nhat cta thudc tinh Av. B6 1a {To}="G’ ={Tc}="T", tuong tu {To}="TB’
={Tc}="A’, nhung {To}="K1’hodc {To}="K2’ ={Tc}="T’ hodac {Tc}="A’.

1.2.6 Rt gon cac thudc tinh trong hé thong thong tin

Thong tin trong cac hé thong c6 thé du thira, cac du thira c6 thé xay ra:

Truong hop 1: Cac dbi tugng giéng nhau theo mot tap thudc tinh dang quan
tam duoc 1ap lai nhiéu lan.

Truong hop 2: M6t sé thude tinh c6 thé bé di ma thong tin chung ta dang
quan tam do bang quyét dinh cung cap van khong bi mat mat.

e V6i truong hop 1: khai niém 16p tuwong dwong cho ta tiép cén tinh giam

thong tin can lwu trit trong mot hé thong tin. Ta chi can sit dung mot ddi

tugng dé dai dién cho mdi 16p twong duong.
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e V6i truong hop 2: Chi giit lai nhitng thudc tinh bao toan quan hé bat kha
phan biét, do d6 bao toan kha ning xap xi tdp hop trong mot hé thong tin.

Qua trinh rat gon mot hé thong thdng tin ma tap cac thudc tinh cta hé thong
thong tin d3 dugc rat gon 1a doc 1ap va khdng con thudc tinh ndo co thé bi loai bo
hon nita ma khong 1am mat thong tin tir hé thong, két qua duoc biét dén nhu 1a tap
rat gon. Néu mét thudc tinh tir tap con B A duy tri mbi quan h¢ khong phéan biét
dugc IND(A) thi cac thude tinh A\ B 1a khong can thiét. C4c tap rit gon ciing 1a tap
con tbi thiéu, nghia 13 khong chira cac thudc tinh khong can thiét. Do d6 viée rit
gon c6 kha nang phan loai cac d6i tugng ma khong 1am thay do6i hinh thirc cia viéc
dién ta tri thirc
Thudc tinh can thiét va khong can thiét. [1],[3]

Xét bang quyét dinh DT = (U, CUD).

Thudc tinh ¢ € C dugce goi 13 khong can thiét trong DT néu POSc (D )=
POSc-tc) (D ). Nguoc lai ta néi ¢ 1a can thiét trong DT.

R4 rang thudce tinh khong can thiét khong 1am ting hay giam kha ning phan
loai khi c6 hodc khong c6 mat thudc tinh do6 trong C.

Khi loai khoi C mot sb thudc tinh ¢6 thé bo duoc thi ta duge mot tap rat gon
cua C.

Ta no6i bang quyét dinh DT = (U, CUD) la doc 1ap néu tat ca cac thudc tinh

ceC déu can thiét trong DT;

Rut gon va 16i: [1],[3]

Tap thudc tinh R < C duogc goi 1a mot rat gon cua C néu DT’=(U, RUD) la
doc lap va POSr(D ) = POSc(D ).

Mot tap rat gon 1a mét tdp con cac thudc tinh duy tri cac déc tinh co ban cta
tap dir licu géc; do doé cac thudc tinh khong thudc vé mot tap rut gon la khong can
thiét d6i véi su phan loai céac phén tur cua tap vi tru.

Tap tat ca cac thudc tinh can thiét trong DT ki hiéu: CORE(C). Khi do,

CORE(C) = n RED(C) V&i RED(C): La tap tat ca cac rit gon cua C.
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Vi du 1.7: Rut gon cdc thudc tinh trong hé thong théng tin
Biang 1.4 Rut gon céac thudc tinh trong hé théng thong tin

Av Ly Tc

Av Nv Ly Tc X1 G K2

X1 G K1 K2 - G K1
X2 G K1 K1 - G G
X3 G K1 G R1

X4 K2 K1 K2

X5 K2 K1

Xs K2 K2 K1

\Y
L
L
:D X4 K2 K2 \%
\Y
L

Xe K2 G

m<l <l <

X6 K2 K1 G

Nv Ly Tc
Rz

:D X1, Xa | Kl K2

X2 K1 K1

\
L
X3,Xs | Kl G L
Xs K2 K1 \%

e RutgonRI={Av,Ly,}
e Rut gon R2={Nv,Ly,}
e Tacd: CORE=RinR2={Ly}

1.2.7 Ma tran phan biét

Phan trén cung cép khai niém vé rat gon thudc tinh trong mot hé thong tin,
tuy nhién ching chua thuc su rd nét. Trong phan nay chiing ta s& tim hiéu ban chat
cua mot rat gon cua tap thudc tinh va la co so dé hiéu duoc céc thuit toan tim tap
rat gon trong mot h¢ thong tin.

Pinh nghia 1.8. [1,3] Cho bang quyét dinh DT = (U, CuUD) va tap ddi tuong
U={uy,uz, . ., Un}. Ma tran phan biét dugc cua DT, ki hi¢u: M(DT) = (mMij)nxn, 1a mot ma
tran d6i x{rng ma mdi phﬁn tr cua n6 1a mot tap hop céc thudc tinh, dugc xac dinh nhu
m. — {z, U, (D)=u;(D)
ij {ceClu;(c)=uj(c)}, u;(D)=u;(D)

Sau:
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Nhu vay mij 1a tip hop gdém tat ca cac thudc tinh diéu kién co thé xép cac dbi
tuong ui VA Uj vao cac lop turong duong khac nhau.
Gia tri A ham ¥ cap d6i twong Ui va Uj khong phan biét trén tap thudc tinh

quyét dinh D

Vi dy 1.8: Xét bang quyét dinh sau

Bang 1.5 Bang quyét dinh minh hoa ma trin phén biét duoc

U To Ly Av Nv Tc
ua K2 K1 G T
Uz K2 K1 K2 T
U3 K1 K2 K2 A
Us K1 K1 G L
Us K1 K2 K2 A
Us K1 G G K2 A
uz K1 K1 G T

Trong d6 tip thudc tinh diéu kién C = {To,

quyét dinh D = {Tc}.

Ly,Av, Nv} va tap thudc tinh

Ta ¢6 ma tran phan biét dugc twong tng (14 ma tran doi xrng nén ta chi can

xac dinh ntra ma tran dudi):

Bang 1.6 Ma tran phan biét cuia hé thong tin trong Bang 1.4

U ul u2 u3 ud us ué u’
U1 A

U2 A A

us | {Ly,Av,Nv} {Ly,Av} A

U4 {Ly} {Ly,Nv} {Av,Nv} A

Us {A-(/ONLVBS {ToLyAv} A {A-I\-/ONLVBS A

Us /{A\-I\-/?;\ILV); {ToLyAv} | 2 '{ATVC”I’\"‘% A A

Uz Iy Iy ,{A—l\-/ONLv)S» {To,Ly} | {Av,Nv} | {AV,NVv} | A
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1.3 Rit gon dir li¢u trong hé thong thong tin

Hinh thirc ma dir liéu dugc biéu dién trong mot hé thdng thong tin phai dam
bao khéng co su du thira dir liéu, ngu ¥ rang viéc toi tiéu hoa cac phép tinh toan
phtec tap trong quan hé véi viéc tao ra cac ludt tro gitp viéce trich xuét tri thirc. Tuy
nhién, khi hé thong thong tin s¢ hitu tinh hudng du thira dir lidu, thi can phai ddi xtr
vo1 no6. Mot trong cac cach dé thuc hién viéc nay la sir dung khai ni¢m rut gon, ma
khong can thay d6i cac quan hé khong phan biét duoc.

Mot rat gon 1a mét tap cac dit liéu tdi tiéu can thiét, vi cac thudc tinh géc cua
hé théng hay bang thong tin 13 dugc duy tri. Vi vy, tap rat gon phai c6 kha ning

phan 16p cac dbi twong, ma khong 1am thay d6i hinh thirc bidu dién tri thirc.

1.4 Thuit toan tim tip rut gon ciia mét bang quyét dinh dwa vao ma trin phan
biét dwoce [1]

No6i chung moi thuat toan xac dinh céc dbi tuong cua tap tho déu co thé dua
vao ma tran phan biét dugc. Tuy vay, cac thudt toan nay thuong doi hoi mot do
phirc tap rat 1on vé thoi gian va khong gian luu trit. Dé khic phuc nhuge diém do,
thuat toan dé cip o day ciing dya vao ¥ nghia ciia ma trdn phan biét duoc nhung
khong can phai luu trlt ma tran. Thay vao do, thuat toan xac dinh sb cap ddi tuong
phan biét dugc ddi véi timg thudc tinh diéu kién.

ChoB cC, ¢j e C\BvaX cU. Taki hiéu we*(cj ) 1a s6 cdp dbi tugng cua

X bang nhau trén B nhung khac nhau tai thudc tinh ¢j. Ttc 1a
X Y
w3 (€;) = Card({(uv) e X2 | u(B)=v(B) va u(e) # v(c)})

Tuong tu

Wy (D)= Card({(uv)  X*| u(B)=v(B) va u(D) # v(D)})

Khi B= hai dai luong trén duoc viét mot cach don gian 1a wX(cj) va wX(D).
Chang han w*(cj)= Card({(u,v) € X2 | u(cj) # v(c)})

Khi X=U ta viét cac ki hiéu trén 1an lugt 13 wa(cj) va ws(D), con khi X=U va
B=Q ta viét cac ki hiéu trén 1an luot 1a w(cj) va w(D)

Néu RcC 1a mot rat gon cua C thi moi cdp ddi tuong b%lng nhau trén R cling
bang nhau trén D, hay n6i cach khac wr(D)=0.

Tinh hop 1y cua thuit toan niy dua trén co sé khang dinh sau.
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Mgénh dé 1.1[1] Cho XU, gia stt INDx(D) = {X1, Xa, . . . ,Xm}véi Card(X)=
X, Card(Xi)=xi
Khi dé:

X= eril %
1 m
va WX(D):ZXij :E(Xz _inzj
=)

i<j
Ménh a3 1.2 [1] Gia st XcU, ReC va INDx(R) = {X1, Xz, . . . ,Xi}. Khi do
(a) W2 (D)= wy (D)+wg? (D) +... +wy* (D)
(b) Véi ¢jeC\R, ta co
[IND, (R {c})] = IND, (D)+ IND, (D) +.. .+ IND, (D)

(¢) Néu ¢j R va [IND, (¢)]={Y,",Y;,.... Y, } thi

X

_ i i '
WRIU{CJ-}(D): w (D)"‘WYZ (D)+ LW (D)
Ménh dé 1.3 [1] R 1a mot rat gon cua tap thudc tinh diéu kién C khi va chi

khi R 1a tép t6i thiéu théa w,(D)=0

Churng minh:

RS rang theo nhan xét trong phan trén, néu R 13 mot rat gon ctia C thi R 12
tap t6i thiéu thoa tinh chat: moi cip ddi tugng bang nhau trén R ciing bang nhau trén
D hay w,(D)=0.

Nguoc lai, néu R 1a tap tbi thiéu théa w, (D)=0c6 nghia la R xac dinh D
hay POS,(D)=POS. (D) va moi tap con thuc su clia R khong thoa tinh chat nay,
do d6 DT '=(U,RUD) la doc lap. Vay R 1a mét rat gon cua C.

Van dé dat ra 1a tai mdi bude chon lya thudc tinh nao s& duoc dua vao R.
Mot cach ty nhién ta chon thudc tinh ma khi tham gia vao tap rat gon sé lam ) cap
d6i twong bang nhau trén R nhung khac nhau trén D 13 it nhat. V&i cach chon lra
heuristic nay thuat toan c6 kha nang cho ta mot tap rat gon voi s6 thudc tinh tbi

thiéu.
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Thoat tién, ta chon R =& va s& bd xung dan cac thudc tinh vao R. tai mdi
budc, ta ludn ki hiéu L=[IND(R)]. Ban dau R =& nén L={U}
Thuat toan

Vao: DT={U,CuD}
Ra: Tap rat gon R
Phuong phap:
R =0; L={U};
Repeat
For ¢cjeC\R do
Begin
For Xi e L do
Begin
Tim [IND, (¢,)]={Y,, Y, ... Yo}
For I=1 to m do
Begin
Tim [IND, (D)] ={Y,,Y; ..., ¢}

w" (D) ((X) Z_l(x) )

(Trong d6 x' = Card(Y1) va x; =Card(Y,'))
End

Y Wéu{c ,(D)=w"(D)+w"?(D)+...+W" (D)

End
0 =Wl ey (D) = erh 7]
End
Chon thudc tinh ¢ sao cho o bé nhat
R=Ru{c'}
L={J, .[IND, )] (=[INDR)])

Until ((cw=0) hoiic (R=C)
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Béng 1.7 bdang quyét dinh minh hoa vi du 1.11

U To Av Nv TC
U1 G K2 K2 T
Uz K2 K1 G A
us K1 K2 B T
Us G B K1 A
Us G B K2 T
Us G K1 B A
uz G K2 K1 A

Thuyc hién thuat giai trén ta nhan dugc két qua ting budc nhu sau:

R =2; L={U} (X1=U)

[C1X1] ={Y1 ={u1’ u4,u5,u6,u7},Y2 ={U2}1Y3 ={U3}}
" (D):%(52—22—32):6
Y. 1.,
?* (D)zz(l -19)=0
\/ 1.,
> (D)zz(l -19)=0
7, =0"(D)+ " (D)+ " (D) =6

[C:1={Y, ={u,, Us, U 3, Y, ={U,, Ugh Y ={u,, Us}}

o" (D):%(BZ—ZZ 1)=2
Y. 1 2 2
o" (D)= (2 ~2")=0

" (D):%(ZZ —1?-1%)=1
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i ="(D)+0" (D) + " (D) =3
[CH1=1Y, ={u, u}.Y, ={u}. Y, ={u;,u kY, ={u,,u33
o (D):%(ZZ—ZZ):O
o (D)=0
" (D)=0

72 =0*(D)+ 0% (D) + " (D) + " (D) =1

0!12}/11:6;
a=7;=3 =>r=3
a, =y =1

R =R {cs} = {ca}

L ={X, ={u,u}, X, ={u,}, X, ={u,,us}, X, ={u,,u,}}
[CH1={Y, ={u,,u:}}=», =0

[Co]={Y, ={u,}}=»'=0

[C1={Y, ={u.},Y, ={u;}}= 77 =0

[C1={Y, ={u,,u,}}=7 =0

[C1={Y, ={u}.Y, ={u;}}=7,=0

[C2]={Y, ={u,}}=7, =0

[C1={Y, ={u},Y, ={u;}}=7; =0

[C1={Y, ={u,}.Y, ={u,}}=»; =0
o=y +y +y+y =0

=Y+ 7 +75+7; =0

Dén day ta c6 thé chon c1 hodc co2. Thuit toan ding va ta nhin dugc hai rat

gon tuong Ung:
R={ c1, cs}={To,Nv}; R={ cz, ca}={Av,Nv}
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Hinh 1.2: minh hoa chay thuat toan tim tap rut gon cho vi du trén tir chwong trinh

==

COLQB la oot To Av Nv Tec
u: K2 K1 G A

M& di licu ul K1 K2 TB T
u¢ G TB K1 A

ut G TB K2 T

ut G K1 TB A
uy G K2 K1 A

Céay OB ID3

Phan Ldp

Hay Phan
Lép

z

Cdp nhat
vao CSDL

Ruat Gon

Tép C- Tap diéu kién mau: Tap D - Tap quyét dinh mau:

TAP RUT GON THEO THUAT TOAN SU DUNG MA TRAN PHAN BIET DUOC:
R={Nv, To, }

= o FoREAONO XA I X TimTapRutGon (Runri,.. | B Datahase o L. L.doc - M. . X c.. LED: KBl s

1.5 Tap tho véi cac cong cu khai pha dir liéu

1.5.1 Kham pha tri thirc trong co sé dir licu

Kham pha tri thirc trong co so dit lidu 1a xtr 1y v6i cac giai doan khong tam
thuong, tuong tac va 1ap lai cho su nhan dang cua cac mau co6 kha nang hiéu duoc,
hop 18, méi va hitu ich tiém tang bat dau tir cac nhom dir liéu 16n. Kham pha tri thirc
trong co s¢ dir licu dugc mo tad nhu mdt tién trinh bao gém mot vai giai doan thuc
hién: tién xtr Iy, khai pha dir liéu va hau xir 1y.

Hinh 1.3 Xt Iy kham pha tri thtrc trong co so dir li¢u

Users

— Preprocessing . Data Mining ' Post Processing >
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Giai doan tién xir 1y

Giai doan tién xir 1y hiéu duogc cac chire ning lién quan dén viéc tiép nhan, t6
chtrc va xu ly dit li¢u, giai doan nay dugc xem la giai doan chuén bj dit liéu cho giai
doan tiép theo cua khai pha dir liéu.

Giai doan khai pha dir li¢u

Giai doan khai pha dir liéu dinh nghia cac k¥ thuat va thuat toan dugc s
dung cho cac van dé hoi, vi du cac k¥ thuét c6 thé duge sir dung trong giai doan nay
nhu mang notron, tp tho, thuat toan di truyén, cac mo hinh théng ké va xac suét.
Su lwa chon cac k¥ thuat dang tin cdy, trong nhiéu trudng hop, trén timg kiéu cong
viéc da dugc phat trién.

Trong sudt giai doan khai pha dir lidu, nhiéu kién thic hiru ich da thu dugc
va da duoc danh gia cao trong cac ing dung. Nhiéu tac gia xem xét viéc pha pha dir
liéu ddng nghia v6i kham pha tri thirc trong co s dir liéu, trong ngit canh cua giai
doan nay, qua trinh kham pha tri thiic trong co s& dit liéu thuong dugc biét dén la
Khai phé dir liéu, trong nghién ciru ny, né 1a Khai phé dit liéu, phan con cua kham
pha tri thic trong co s¢ dir licu

Khai pha dit liéu da tr¢ thanh linh vuc quan trong dugc nghién ctru ngay
cang tang, va nd cling dugc goi la phat hién cac tri thirc trong co s¢ dit li€u, vi vay
két qua thu dugc trong mot qua trinh trich rat cac thong tin tiém an bén trong,
khong tim thudng ma trudc diy chua biét va co kha ning 1a thong tin hitu ich,
chang han nhu quy luat tri thirc, cic rang budc, cac quy luat tir dit liéu trong co s&
dir ligu.

Giai doan hau xir ly

Trong giai doan hau xur ly, tri thic thu duoc trong giai doan khai pha dir 1iéu
s& duoc xir 1y. Giai doan nay khong phai luén ludn can thiét, tuy nhién kha ning
hop 1€ hitu ich cua tri thire duge kham pha.

1.5.2 Tap thé trong khai pha dir li¢u

Tap tho da 1am sang t6 nhiéu linh vyc nghién ctru, nhung hiém khi tim thay
phuong phap tng dung cho thé gidi thuc. Khai pha dir liéu véi tap tho 1a mot qua
trinh da giai doan bao gém chu yéu la: roi rac hoa; rat gon va sinh ra cac luat quyét

dinh trén tap huan luyén; phan 16p trén tap mau. Ly thuyét tap tho, tir khi ra doi da
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duoc st dung rong rai trong khai pha dir li€u, va c6 chirc nang quan trong trong vi¢c
biéu dién, nghién clru va két luan cac tri thirc khong chic chin, d6 1a mot cong cu
manh v6i thiét lap hé théng quyét dinh thong minh. Muc ti€u chinh 1a [am xuét hién
cac ky thuat tap thdé nhu thé nao dé co thé duoc st dung nhu la mét cach tiép can
van dé khai phé dit liéu va trich rat tri thirc.

1.5.3 Mt s6 ing dung quan trong ciia ly thuyét tap thd

Ly thuyét tap tho cung cdp phuong phap co hiéu qua dugc ap dung trong
nhiéu nganh cua tri tué nhan tao, mot trong nhitng wu diém cua 1y thuyét tap tho 1a
chuong trinh trién khai thuc hién phuong phap nay dé dang co6 thé chay trén cac
may tinh song song, nhung van con mdt so van dé can giai quyét. Gan day, rat
nhiéu nghién ciru di duogc thyc hién trong tap tho két hop véi cac phuong phap tri
tu¢ nhan tao nhu logic mo, Mang notron, va hé chuyén gia va mot s6 két qua quan
trong da dugc tim thiy. Ly thuyét tp thd cho phép mo ta dic tinh cia mot tap cac
ddi tuong trong nhom céc gia tri cua thude tinh; tim ra toan bo hodc mot phén phu
thudc giira cac thudc tinh; giam thudc tinh thira; tim thay cac thudc tinh c6 ¥ nghia
va sinh ra céc luat quyét dinh.

Cac ung dung cua tap tho di giai quyét nhitng van dé phuc tap, va do d6 da
tao nén su hap din cho cic nha nghién ciru trong nhitng nim gan day va da dugc ap
dung thanh cong trong mot s linh vuc day thach thirc nhu phuong phép tinh toan
mém. Phin nay cung cap mot tong quan ngan gon ctia mot sd cac tng dung cia tap
tho. Mot s6 thudc tinh cua tip tho di lam cho 1y thuyét ndy 13 mot su lya chon hién
nhién cho sir dung trong cac xtr Iy ddi v6i nhitng van dé thuc té:

Nhén dang miu

Nhan dang mau sir dung tap thd 1a mot trong nhitng linh vuc tng dung thanh
cong. Nam 2001 A. Mrozek va K. Cyran (2001) dé xuat mot phuong phap lai ciia
nhan dang mAu nhidu xa tr dong dua trén 1y thuyét tap thé va mang Notron. Trong
phuong phap méi nay, tap thd dugc sir dung dé xac dinh ham muc tiéu va giai thuat
tién hoa ngau nhién cho tim kiém khong gian cia trich rat dic trung, con mang
notron dugc sir dung cho mé hinh hé thong chua chic chan. Cac dic trung thu duge
cudi cung 1a mau téi vu tir cac mau nhifu xa dugc nhap vao dé phan loai theo ngit
nghia va thuat toan nhan dang mau duoc thuc hién véi cic tidu chun ti wu va tinh

toan chuan - tao ra k¥ thuat tao anh ba chiéu (Holograms).
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Phan tich am thanh

Tap tho da dugc ap dung cho viéc danh gid am thanh cho cac phong hoa
nhac. Thudt toan tip tho dugc ap dung vé6i bang quyét dinh co chira cac thong sb
chat luong chu quan va cac két qua trén toan bo so thich chu quan cia cac ddi tuong
am thanh dugc mo ta boi cac tham sd. Ham thanh vién md vach ra ban dd két qua
kiém tra dén gén ding céac tham sb phan phéi thur nghiém, dugc xéac dinh trén co s&
xem xét thuc nghiém chi quan riéng cua tham s ca nhan tiém an trén toan bd s
thich. Mot hé théng nguyén mau dua trén 1y thuyét tap tho duoc st dung dé tao ra
cac quy tac tong quat md ta mdi quan hé giira cac thong s6 am thanh cta cac phong
hoa nhac va céc thuét todn xir Iy &m thanh (Kotek, 1999).

Phan tich sitc manh ciia hé thong an ninh

Tap tho 1a mot phuong phap tiép can sir dung dé gitp do cac ky su kién thic
trong qua trinh trich rat cac sy kién va cac quy tic ctia mot tip cic mau vé nhiing
van dé stc manh hoat dong cua hé théng. Cach tiép can nay mo ta viéc giam sb
luong cac miu, cung cip mot tp cac mau nhod gon hon cho ngudi dung (Lambert-
Torres et al., 1999).

Phan tich miu khi twong va khong gian

Mot s chuyén muc ciia nhom Vét den ctia Mt Troi (sunspots) c6 lién quan
v6i nang luong mat troi. Pai thién vin xung quanh trai dat theo ddi tat ca vét den
cua mat Tro1 khong thé nhin théy dé phat hién som céc tia sdng, vi¢c nhan dang cac
Vét den Mat Troi va phan loai dugc xir 1y tai phong thi nghiém mot cach vat va, né
c6 thé duoc ty dong néu co6 may hoc thanh coéng. Viéc st dung mot phuong phap
tiép can theo cp bac tho dua trén phuong phap hoc dé phan loai Vét den Mat Troi.
N6 ¢b ging hoc luge d6 phan loai Zurich dya trén tap tho — cay quyét dinh. Hé
théng két qua da duoc danh gia trén sy trich rat sunspots tir cac hinh anh vé tinh,
v6i két qua day hira hen (Nguyén et al, 2005.).

Mot tng dung méi cia 1y thuyét tap thd dé phan loai dir liéu radar vé khi
tuong da duoc gidi thiéu. Dir liu dung tich radar dugc stir dung dé phat hién cac sy
kién bao, nguyén nhan cua thoi tiét khic nghiét. Phan loai cac té bao bdo 1a mot van
dé kho khan khi né tién trién phtrc tap trong sudt tudi tho ciia chung. Ngoai ra, chiéu

cao va tinh khong chinh xic cua dir liéu ¢ thé duoc ngin ngira. phuong phap tap
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tho s dung dé phan loai mot sb su kién khi tuong cua con bao (Shen & Jensen,
2007).
Hé thong diéu khién thong minh

Mot linh vuc Gmg dung quan trong cta ly thuyét tap tho 1a hé thong diéu
khién thong minh dic biét 1a khi két hop véi 1y thuyét mo (Xie et al., 2004).
Po lwong chit lrgng ciia mdt tip con riéng 1é

Thuat toan Ant Colony System va 1y thuyét tip tho duoc dé xuat mot cach
tiép can lai dé lua chon cac dic trung, 1y thuyét tap tho cung cip mot ham heuristic
dé do luong chat lwong cia mot tap hop riéng 1é. N6 di dugc nghién ciru anh hudng
clia cac tham so thiét 1ap cho van dé nay, dic biét giam viéc tim kiém. Két qua thu
nghiém cho thay cach tiép can nay theo phuong phap lai ¢ kha nang lya chon cac
dac trung (Anh et al., 2007).

C6 nhiéu kha nang cho su phét trién cla cac phuong phap dua trén 1y thuyét

tap tho nhu phan tich bat chuan, théng ké khong tham sd va dinh tinh.

1.6 Két luén chwong 1

Trong chuong nay di trinh bay vé 1y thuyét tap tho, dugc dé xuat nam 1982
boi Z. Pawlak, hé thong hoa cac kién thiic co ban cua 1y thuyét tap tho da duoc trinh
bay trén tung vi du minh hoa cu thé. Trinh bay vé Thuét toan tim tap rat gon cua
mot bang quyét dinh dya vao ma tran phan biét duoc; cac vi du cu thé dé minh hoa
tung budc thuat toan trén.

Ly thuyét tap tho da t6 ra thuc su hiéu qua hiéu qua trong linh vyc khai pha
tri thirc, nhirng bai toan thyuc té 6 dit lidu & dang tho chua qua su li, trong dit li¢u

c¢6 nhiéu thong tin du thira.
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CHUONG 2
CAC PHUONG PHAP XAY DUNG CAY QUYET PINH
2.1. Khai ph4 dit li¢u véi cdy quyét dinh

2.1.1 Khai niém

Trong linh vire hoc may, ciy quyét dinh 1a mot kiéu mo hinh du béo, nghia 13
mot anh xa tir cac quan sat vé mot sy vat/hién tuong téi cac két luan vé gia tri myc
tiéu cua sy vat/hién twong. Mdi mot niit trong twong ng véi mot bién; duong ndi
gifta n6 voi nut con cua nd thé hién mot gia tri cu thé cho bién d6. Mdi nut 14 dai
dién cho gia tri du doan cua bién muc tiéu, cho trude céc gia tri cua cac bién duoc
biéu dién boi duong di tir nut gdc téi nut 14 d6. K§ thuat hoc may dung trong cay
quyét dinh duoc goi 13 hoc bang ciy quyét dinh, hay chi goi voi cai tén ngin gon 13
cay quyét dinh.

Hoc bing cdy quyét dinh ciing 13 mot phwong phép théng dung trong khai
pha dir liéu. Khi do, cay quyét dinh mé ta mot ciu trac cay, trong do, cac 14 dai dién
cho cac phan loai con canh dai dién cho céc két hop cua cac thudc tinh dan tdi phan
loai do. Mot cay quyét dinh c6 thé duoc hoc béng cach chia tap hop nguén thanh
cac tap con dua theo mot kiém tra gia tri thude tinh . Qua trinh nay dugc lap lai mot
cach dé qui cho mdi tdp con dan xuat. Qua trinh dé qui hoan thanh khi khong thé
tiép tuc thuc hién viéc chia tach dugc nira, hay khi mét phan loai don c6 thé ap
dung cho tirmg phan tir cta tap con dan xuét.

Mot bo phan loai rimg ngiu nhién (random forest) sir dung mot s cay quyét
dinh dé c6 thé cai thién ti 1& phan loai.

Cay quyét dinh ciing 13 mot phuong tién c6 tinh mé ta danh cho viéc tinh
toan cac xéc suét c6 diéu kién.

Cay quyét dinh co6 thé duoc mo ta nhu 1a su két hop cua cac k¥ thuat toan
hoc va tinh toan nhim hd trg viéc mo ta, phan loai va téng quat héa mot tap dir licu
cho trude.

2.1.2 Thiét ké cay quyét dinh

o Xirly dir li€u
Mot tap dit liéu tho bao gdm cac mau dit liéu ban dau hay chua bién doi tir

téng thé. Hau hét dit liéu tho hitu ich biéu dién mot cach chinh xac. Mot két hop cua


http://vi.wikipedia.org/wiki/H%E1%BB%8Dc_m%C3%A1y
http://vi.wikipedia.org/wiki/Khai_ph%C3%A1_d%E1%BB%AF_li%E1%BB%87u
http://vi.wikipedia.org/wiki/Khai_ph%C3%A1_d%E1%BB%AF_li%E1%BB%87u
http://vi.wikipedia.org/wiki/T%E1%BA%ADp_h%E1%BB%A3p
http://vi.wikipedia.org/wiki/%C4%90%E1%BB%87_qui
http://vi.wikipedia.org/w/index.php?title=R%E1%BB%ABng_ng%E1%BA%ABu_nhi%C3%AAn&action=edit
http://vi.wikipedia.org/wiki/X%C3%A1c_su%E1%BA%A5t_c%C3%B3_%C4%91i%E1%BB%81u_ki%E1%BB%87n
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cac mau thong ké va su diéu chinh cua chuyén gia.

Trong thé gidi thuc, néi chung dir liéu tho chac chan c6 mic do nhiéu. Didu
ndy c6 cac nguyén nhan khac nhau nhu 1a dit liéu 16, dit liéu c6 dai lugng khong
chinh xac, .... Do d0, chung ta thudng tién xtr 1y (nghia 13, “lam sach”) dé cuc tiéu
hoa hay huy bo tat ca dit liéu tho bi nhidu. Céc giai doan tién xtr Iy nay ciing c6 thé
bién d6i dir liéu tho hién thi hiru ich hon, nhu hé thdng théng tin. Khi nhiéu budc
tién xir Iy tng dung hiéu qua, né s& gitp cai tién hiéu qua phan 16p.

e Tao cay

Cay quyét dinh duoc tao thanh bang cach lan luot chia (dé quy) mot tap dir
liéu thanh céc tap dir liéu con, moi tap con duoc tao thanh chu yéu tr cac phﬁn to
cua cung mot 16p.

Céc nut (khong phai 13 nut 14) 1a cac diém phan nhanh cua cdy. Viéc phan
nhanh tai cac nat c6 thé dua trén viée kiém tra mot hay nhiéu thudc tinh dé xac
dinh viéc phan chia dir liéu.

e Tiéu chuan tich

Viéc lua chon chu yéu trong cac thuat toan phan 16p dua vao cay quyét dinh
14 chon thudc tinh nao dé kiém tra tai mdi nat cua cady. Chung ta mong mudn chon
thudc tinh sao cho viéc phan 16p tip mau la tot nhat. Nhu vAy chung ta can phai c6
mot tiéu chuan dé danh gia van dé nay. C6 rat nhiéu tiéu chuan duoc danh gia dugc
su dung do la:

+ Luong thong tin thu thém IG (Information Gain, thuat toan ID3 cua John
Ross Quilan [5]).

+ Panh gid thay ddi céac gia tri cua thudc tinh RatioGain (RatioGain, thuat
toan C4.5).

Céc tiéu chudn trén s& dugc trinh bay trong cic thuat toan xdy dung cdy
quyét dinh.

e Tiéu chuin dirng

Day 1a phan quan trong trong cdu tric phan 16p cia cdy quyét dinh nhim
chia mot nut thanh cac nit con.

Chung ta tap trung mot sb tiéu chudn ding chung nhét duoc sir dung trong

ciy quyét dinh. Tiéu chuan dimg truyén thong sir dung cic tip kiém tra. Ching ta
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kiém tra ciy quyét dinh trong sudt qua trinh xay dung cay voi tap kiém tra va ding
thuat toan khi xay ra 16i. Mot phuong phap khac str dung gia tri ngudng cho trudc
dé dumg chia nat. Ching ta c6 thé thay ngudng nhu 1 giam nhiéu, sb cac miu trong
mot nit, ti 16 cac mau trong nut, hay chiéu sau cua cay, ...

e Tia cay

Trong giai doan tao cAy ching ta c6 thé gidi han viéc phat trién cua ciy
bang sd ban tin t6i thiéu tai mdi nat, 4o su tdi da cua cay hay gia trj toi thiéu cua
lugng thong tin thu thém.

Sau giai doan tao ciy chung ta c6 thé ding phuong phap “Po dai mo ta ngin
nhat” (Minimum Description Length) hay gia trj t6i thiéu cua IG dé tia cay (chung
ta co thé chon gia tri t6i thiéu cua IG trong giai doan tao cAy du nho dé cho cay phat
trién trong d6i siu, sau d6 lai nang gia tri nay 1én dé tia cay).

2.2. Phwong phap tong quat xay dung ciy quyét dinh

Qua trinh xay dung mot cay quyét dinh cu thé bat dau bang mot nut rdng bao
gdm toan bd cac dbi tuong huan luyén va lam nhu sau [2].

1. Néu tai nat hién thoi, tat ca cac ddi tuong huén luyén déu thudc vao mot
16p nao d6 thi cho nat nay thanh nit 14 ¢6 tén 1a nhan 16p chung cua cac ddi tugng.

2. Truong hop nguoc lai, st dung mot d§ do, chon thudc tinh diéu kién phan
chia tdt nhat tap mau huin luyén co6 tai nut.

3. Tao mdt luong nit con cua nut hién thoi bﬁng sb cac gia tri khac nhau cua
thudc tinh dugc chon. Gan cho mdi nhanh tir nat cha dén nat con mot gia tri cua
thudc tinh roi phan chia cac cac ddi twong huin luyén vao cic nit con tuong tng.

4. NUt con t dugc goi la thuan nhat, tré thanh 14, néu tit ca cac ddi
tugng mau tai d6 déu thudc vao cung mot 16p. Lap lai cac bude 1-3 dbi voi mdi nat
chua thuin nhét.

Vidu 2.1 Xdy dung mét cdy quyét dinh nhw sau:

Cho Bang 2.1 biéu dién théng tin vé 7 dbi twong uy,...,u7. Bang 2.1 1a mot
bang quyét dinh véi tap thudc tinh diéu kién C = {Ly, To, Nv, Av} va thudc tinh
quyét dinh 1a d = {Tc}.
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Bang 2.1 Bang quyét dinh minh hoa Vi du 2.1

U Ly To Nv Av TC

Uz K2 K1 XS K1 A
Uz K2 K2 G K2 T
us K2 K2 B K2 T
U4 K1 K1 K1 K1 T
Us K1 K1 TB2 K2 T
Us K2 K1 B K2 A
uz K1 K2 K2 K1l A

Tir Bang 2.1 ta c6 thé vé& cdy quyét dinh nhu Hinh 2.1.

Hinh 2.1 Vi du ciy quyét dinh ing v6i bang quyét dinh 2.1

Cay quyét dinh cta vi du trén c6 thé duoc giai thich nhu sau: Cac nat 14 chira
céc gia tri ctia thudc tinh quyét dinh hay thudc tinh phan 16p (thudc tinh “Tc”). Céc
nat con twong Gmg véi cac thudc tinh khac thudc tinh didu kién hay thudc tinh
phan 16p; nat goc ciing duoc xem nhu mot nut con dic biét, & day chinh 1a thudc
tinh “To”. Cac nhanh ctia cdy tr mot nat bat ky twong tng voi mot gia tri cla
thudc tinh diéu kién duoc chon. Luu y cay quyét dinh trén khong c6 su tham gia cua
thudc tinh “Nv” trong thanh phan cay, cac thudc tinh nhu vy dugc goi chung 1a
cac thudc tinh du thira boi vi cac thudc tinh nay khong anh hudng dén qua trinh

xay dung mo hinh cua cay.
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Trong céac thudt toan co s¢ xay dung cdy quyét dinh chi chap nhén cac thudc
tinh tham gia vao qua trinh phan 16p c6 gia tri 10i rac, bao gdm ca thudc tinh
dugc dung dé dy doan trong qua trinh hoc cling nhu cac thudc tinh dugc st dung dé
kiém tra tai mdi nat cta cdy. Do dé trong trudong hop cac thudce tinh co gia trj lién
tuc co thé dé dang loai bo br:ing cach phan manh tap gia tri lién tuc cua thudc tinh
thanh mot tap roi cac khoang.

Viéc xay dyng cay quyét dinh dugc tién hanh mot cach dé qui, lan luot tir nht
gbc xubng toi tan cac nat 14. Tai mdi nat hién hanh dang xét, néu kiém tra thiy thoa
diéu kién durng: thuat toan s€ tao nut la. Nut nay dugc gan mot gia tri cua nhan l6p
tuy diéu kién dung duoc thod. Nguoc lai, thudt toan tién hanh chon diém chia tét
nhét theo mot tiéu chi cho truéc, phan chia dit liéu hién hanh theo diéu kién chia
nay.

Sau budc phan chia trén, thuat toan s& lip qua tat ca cac tap con (da duogc
chia) va tién hanh goi dé qui nhu budc dau tién véi dir lidu chinh 1a céc tap con
nay.

Trong budc 3, ti€u chuan sir dung lya chon thudce tinh dugc hiéu 12 mot s6 do
d6 phu hop, mot sé do danh gia do thuan nhat, hay mot quy tic phan chia tip mau
huén luyén.

Vén dé then chdt trong qua trinh xay dung cay quyét dinh 1a viéc lwa chon
thudc tinh diéu kién kiém tra tai mdi nat (goi tat 1a chon nut). Co nhiéu phuong
phap chon nat dya trén nhiing tiéu chun khac nhau danh gia do quan trong cua cc
thudc tinh. Co rat nhiéu tiéu chuan thuong dugc st dung dé xdy dung cdy quyét
dinh, nhung trong luan van dé cap dén 1a dua vao Entropy va tap tho, cac tiéu chuin

nay dugc dé cap cu thé trong ting thuat todn & bén dudi.

2.3. Phwong phap xiy dung ciy quyét dinh 1D3

2.3.1. Tiéu chi lwa chon thudc tinh dé phan 16p

Nhu phan trén da phan tich thi cac tiéu chi dé ddnh gid tim diém chia 1a
rat quan trong, chung duoc xem 1a mot tiéu chuan “heuristic” dé phéan chia dit liéu.
Y tudng chinh trong viéc dua ra cac tiéu chi trén 1a 1am sao cho cac tap con duoc

phan chia cang tréd nén “trong sudt” (tat ca cac bg thudc vé cung mdt nhan) cang tot.
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Thuat toan ding do do lugng thong tin thu thém (information gain - 1G) dé
xac dinh diém chia [5]. D6 do nay dua trén co s& 1y thuyét thong tin ciia nha toan
hoc Claude Shannon, do do nay dugc xac nhu sau:

Xét bang quyét dinh DT = (U, C U {d}), s6 gia tri (nhin 16p) co thé cua d 1a
k. Khi d6 Entropy cua tap cic ddi tuong trong T duoc dinh nghia bai:

Entropy(DT) = —Zk: p; log, p;

=

Trong d6 pi 1a ti 18 cac d6i twong trong DT mang nhan 16p i.

Luong thong tin thu thém (IG) 1d lugng Entropy con lai khi tdp céc
ddi tuong trong T dugc phan hoach theo mét thudc tinh diéu kién ¢ nao d6. I1G xac
dinh theo cong thuc sau:

| DT, l'Entropy(DTv)

IG(DT,c) = Entropy(DT) - >

VeV,

Trong d6 Ve 1a tdp cac gia tri cia thudc tinh ¢, DTy 1a tap cac ddi tuwong
trong DT ¢6 gia trj thudc tinh ¢ bang v. IG(DT, ¢) dugc John Ross Quinlan [5] sir
dung 1am do do lya chon thudc tinh phan chia dit liéu tai mdi nit trong thuat
toan xdy dung cay quyét dinh ID3. Thudc tinh dugc chon 1a thudc tinh cho luong

thong tin thu thém 16n nhat.

2.3.2. Thuét toan ID3

Thuat toan ID3 — Iterative Dichotomiser 3 13 thuét toan dung dé xay dung
cay quyét dinh dugc John Ross Quinlan trinh bay. Y tuong chinh cua thuét toan 1D3
1a dé xay dung cay quyét dinh bang cach tng dung tir trén xudng chién lugc tham
lam thong qua cac tap da cho dé kiém tra ting thudc tinh & moi nit cia cdy. Dé
chon thudc tinh "tt nhat" (dé co cay tdi wu — ¢6 do sdu nho nhét), nguoi ta phai tinh

|G thong qua Entropy ctia cac thudc tinh diéu kién.

Dit liéu vao: Bang quyét dinh DT = (U, C U {d})
Dir liéu ra: M6 hinh cay quyét dinh
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Thuat toan ID3 [5]
1. TreeNode CreateTree(DT, C, {d})

2. {

3. if ( Néu tit ca cdc mau cung nhan 16p di) or (C == null)
4, return (TreeNode(di));

5. bestAttribute = getBestAttribute(DT,C);

6. Root = TreeNode(bestAttribute);

7. foreach (v in bestAttribute)

8. {

9. DTv=[DT]y;

10. C = C-{bestAttribute};

11. ChildNode = CreateTree(DTy, C, {d});
12. Root.AdTreeNode(ChildNode,v);

13. }

14. return Root;

15. }

Giai thich thuét toan ID3.

+ Xét dong thtr 3 néu tit ca cac mau huén luyén U cing 16p, tirc ¢6 cac mau
nay déu c6 gia tri gidng nhau 1a di trén thudc tinh quyét dinh, thi thuat toan tra vé
nat 1a ¢6 nhén la di (dong thir 4).

+ Xét dong thur 5 tap thude tinh diéu kién C 1a rong, thi thuat toan tra vé nit
14 ¢6 nhan di 1 16p phd bién nhét trong DT (dong thir 6), tirc nhin 16p xuét hién
nhiéu nhat trong téng cuia timg gia tri nhan 16p riéng biét trong DT.

+ Xét dong 7, néu thuét toan chua thoa méan diéu kién dé dung, tiép tuc xét
bang cach tim kiém thudc tinh diéu kién dé phan chia tét nhat. Dé tim thudc tinh
diéu kién t6t nhat can str dung mot ham getBestAttribute, két qua clia ham nay sé tra
vé thudc tinh diéu kién duoc chon tuong Ung co6 tén bestAttribute. Ham

getBestAttribute tra vé thudc tinh diéu kién co gia tri IG 16n nhét trong DT.
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+ Xét dong 8, sau khi da chon duogc thude tinh diéu kién phan chia tdt nhat
bestAttribute thi gan nhin cho nit goc 1a bestAttribute.
+ Xét dong 9, ing voi mdi gia tri v cta thude tinh bestAttribute:
e Tién hanh phan chia bang quyét dinh T thanh cic bang quyét dinh
DTy (dong tht 11). DTy 1a phan hoach ciia DT theo thudc tinh diéu
kién bestAttribute co6 gia tri la v.
e Cap nhat lai tap thude tinh diéu kién C (dong thtr 10).
e Xét dong thtr 11 tao nat con ChildNode cua Root bang cach goi dé
quy ham CreateTree() voi cac tham s6 twong tng.
e Dong 12 gin ndt con ndy vao gdc Root cla ciy tuong tmg véi gia tri
ctia thudc tinh diéu kién bestAttribute bﬁng V.
Ma gia cua ham getBestAttribute nhu sau:
Dit liéu vao: Bang quyét dinh DT = (U, C U {d})

D liéu ra: Thudc tinh diéu kién t6t nhat.
getBestAttribute(DT,C)
{

maxIG =0;

foreach (ci in C)

{
temp = IG(DT,ci);
//Tra vé luong thong tin thu thém IG(DT,ci)
if (temp > maxIG)
{
max|G= temp;
result = cj;
}
}

return result;
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Vi dy 2.2: Xét bang quyét dinh DT = {U, C U {d}} cho trong bing 2.2.
Bang 2.2 Bang quyét dinh minh hoa thuat toan ID3.

To Ly Nv Av Tc
U1 K2 G K2 K2 A
uz K2 G K2 K1l A
us K1 G K2 K2 T
Us G K1 K2 K2 T
Us G K2 K1 K2 T
Us G K2 K1 K1 A
uz K1 K2 K1 K1l T
Us K2 K1l K2 K2 A
Ug K2 K2 K1 K2 T
U1o G K1l K1 K2 T
U11 K2 K1l K1 K1 T
U12 K1 K1 K2 K1 T
U13 K1 G K1 K2 T
U14 G K1 K2 K1 A

Giai thich co sé dir licu Bang 2.2: Dé tién lgi ta xem tat ca cac thudc tinh déu
¢6 kiéu dit liéu roi rac. Thudc tinh nhan 16p tirc thudc tinh “Tc” chi c6 hai gia tri 1a
“T” va “A”, nhu vay c6 chin bd dit li¢u c6 nhan 16p 1a gia tri “T” va ndm bo gia tri
“A”.

Thudt todn xdy dung cdy quyét dinh nhw sau:
- Pau tién nat gbe duoc khoi tao gdm cac mau tir us dén uya.
Dé tim diém chia tdt nhat, phai tinh toan chi s6 IG cua tit ca cac thudc tinh

trén. Pau tién s& tinh Entropy cho toan bd tdp huin luyén U gdm chin bo
{u31 u41 u51 u71 uga u101 u111 u]_2’ u13} co glé trl thu@c tinh nhan 1a “T” va nam b6

{u;,U,, Uy, Ug, U, } c6 thudc tinh nhén 1a “A”:

9 9 5 5
Entropy(DT.) = —log, — ——1log, — =0.940
py(DTy) 12 9214 14 9214



35

Ké tiép tinh IG cho ting thudc tinh, bat dau véi thudce tinh “To”. Thudc tinh
nay cd ba gia tri la “G”, “K1” va “K2”. Nhin vao bang dir li¢u 2.2, véi gia tri “K2”
c6 hai bo {Ug, U} 6 gid tri thude tinh nhan 1a “T” va ba bo {Uy, U,, Ug} gia
tr1 thugc tinh nhan 1a “A”. Tuong tu gid tr1 “K1” co bon bod {Ua, u,, U, uls}cé
nhan 16p 1a “T” va khong c6 bd nao c6 nhan l6p 1a “A”; voi gia tri “G” ¢6 ba bd
{u,, Uz, U} nhan 16p “T” va hai bo {ug, U} co nhin l6p “A”. Theo cong

thire trén, do do lugng thong tin thu thém cua thudc tinh “To” xét trén DT la:

IG(DT,To) = Entropy(DT) - Z' T|| Entropy(DT,)

VeV,
5 2 23 3. 4 4 4 5 3 32 2
=0.940—| = (=Zlog, =-= Zlo —Zlog,2-Z1o —0.247
14( 5 95 5 925) 14( 4 94) 14( 5 gz5 5 925)

Theo cach tinh twong ty nhu trén, tinh chi s6 IG cho lan lugt cac thudc
tinh “Ly”, “Nv” va “Av” Két qua sé la:

IG(DT, Ly) =0.029;

IG(DT, Nv) = 0.152;

IG(DT, Av) = 0.048;

Nhu vay, thudc tinh “To” 1a thudc tinh co6 chi s6 IG 16n nhat nén s& dugc
chon Ia thudc tinh phan chia. Vi thé thudc tinh “To” duoc chon lam nhén cho
nut géc, ba nhanh dugc tao ra lan luot véi tén 1a “G”, “K17, “K2”.

Hon nita nhanh “K1” ¢6 cac mau {us, U7, Uiz, Uis} cung thudc mot 16p “T”
nén nut la dugc tao ra voi nhan la “T”.

Két qua phan chia s& 1a cdy quyét dinh nhu sau:

To
{Ul, uz, ..., U14}

k2

[ ID3(DTkz, C-{To}, {d}) }[ T } [ ID3(DTg, C-{To}, {d}) }

G

{us, uz, Uz, Uiz }

Hinh 2.2 cay quyét dinh budc dau vi dy 2.2
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- Buéc tiép theo goi thudt toan dé quy: ID3(DTkz, C-{To}, {d})

Ta c6 DTk2 gdm 6 cac mau {u, Uz, Us, Uy, U11 }

Tuong ty dé tim diém chia t6t nhat tai thudt toan nay, phai tinh toan chi sb
IG ctia cac thude tinh “Ly”, “Nv” va “Av”. Dau tién ta ciing tinh Entropy cho toan
bd tap huan luyén trong DTkz2 gdm hai bd {ue, U11} c¢6 thudc tinh nhan 14 “T” va ba
bd {u, Uz, Ug} cO thudc tinh nhan la “A”:

2 2 3 3
Entro =——log,———=log,—=0.971
py(Ty,) 2109, - - log, -

Tiép theo tinh IG cho thudc tinh “Ly” thudc tinh nay ¢ ba gia tri “G”, “K1”
va “K2”. Nhin vao bang dir li¢u trén, voi gia tri “K2” c6 mot by {ue} co6 gia tri
thudc tinh nhan 1a “T” va khong bo c¢6 gia tri thudc tinh nhan 1a “A”. Tuong tu gia
tri “K1” co motbd {ui1} c6nhanldp la “T” va mdt bd {us} c6 nhan 16p la “A”;
voi gia tri “G” c6 khong bo c6 nhan 16p “T” va hai bd {u,, u,} co6 nhan 16p “A”.
Theo cong thirc trén, 0 do lugng thong tin thu thém cta thudc tinh “Ly” xét trén

DTk2 la;

DT,
IG(DT,,, Ly) = Entropy(DT,,) - Y DTy,

veVyy | K2 |

Entropy(DT,, )

1. 1. 1. 2. 1 1 1
—0.971-| =(==l00, 5)+=(==log, = —=
[5( 1 921) 5( 2 gz2 2

log, 1)+ 2 (=210, 3)} 0571
27 5 2 2
Tinh tuong tyu ta cling co:
IG(DT,,, Nv) = 0.971, IG(DT,,, Av) = 0.020.

Vi vay, ta chon thudc tinh “Nv” lam nhan cho nut bén trai ndi voi nhanh
“K2”. V61 thudc tinh nay co hai gia tri “T”, “A” nén ta tiép tuc ta tao thanh hai
nhanh méi 13 “T” va “A”. Ung v6i nhanh “T” gdm cac mau {ugy, u, }cung co gia tri
quyét dinh 13 “T” nén tao nat 14 13 “T”. Tuong ty véi nhanh “A” gdbm cac mau
{u,, u,, u} nén tao thém nat 1a 1a “A”.

- Pbdi voi nat ndi véi nhanh “G”, ta goi thuat toan d¢ quy
ID3(T,, C-{To}, {d})
Tuong tu, ta co:

Entropy(DTg) = 0.971

IG(DTg, Ly) = 0.02
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IG(DTe, Nv) = 0.02
IG(DTe, Av) = 0.971

Do d6 thudc tinh “Av” ¢6 d6 do luong thong tin thu thém IG 16n nhét, vi thé

ta chon “Av” 1am nhén cho nat nay. Két qua cudi cung ta c6 ciy quyét dinh nhu

Hinh 2.2.
To
{Ul, uy, ..., U14}

Nv T Av
{u1,u2,Us,Ug, U11} {us, U7, U2, U1z } {Ua4,Us,Us,U10,U14}

KL K TLK2 K e

N \,
T A T A
{ug,u11} {u1,uz,us} {us, Us,ui0} {ue,u14}

Hinh 2.3: Cay quyét dinh duoc xdy dung theo thuat toan ID3
ung vé&i Bang quyét dinh 2.2

2.3.3 Do phirc tap tinh toan

Gia st tong s6 mau 1a n va tong sb thudc tinh 1a a. Trong trudng hop x4u
nhat, chiéu cao tdi da cua ciy quyét dinh tir gbc dén mdi nut 14 13 a, do d6 tong sb
nut cta cdy quyét dinh it hon a*n. Tai nit gbc, thuat toan yéu cau bang viéc chia
mdi mau dbi vi mdi thude tinh ¢ dé c6 IG(DT, ¢), thoi gian ciia qua trinh xir 1y 1a
a*n va thoi gian tai cac nut khac khong it hon nit gbc. Vi thé trong trudng hop xau
nhat d6 phirc tap tinh toan cta thudt toan 13 O(a*n*a*n). Do d6 d6 phiic tap cia

thuat toan 1a T(n) = O(a®*n?).
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2.4 Phuong phap xdy dung ciy quyét dinh C4.5

2.4.1 Gidi thi¢u

e Trong cac thuit toan hoc cdy quyét dinh thi ID3 14 thuét toan phd dung
nhat. Nhung thuat toan ID3 con c6 cac han ché sau day:

+ Trong thuat toan ID3, gia tri thudc tinh 1a ro1 rac, trong khi thé gid1 thyc
con ton tai ca thudc tinh co gia tri lién tuc.

+ Trong thuat toan ID3, néu céac thudc tinh ¢ nhiéu gia tri ma mdi gia tri lai
duy nhét, s& dan t6i tao cdy phuc tap, khong dua ra dugc quyét dinh cho cac truong
hop trong thuc té.

e Thuat toan C4.5 1a sy m& rong cua giai thuat ID3 trén mot s6 khia canh
sau day:

+ Cho phép dir ligu dau vao cua céac thudc tinh 1a lién tuc

+ Cho phép thao tac v&i cac thudc tinh c6 dir li¢u khong xac dinh

+ Pua ra phuong phap cit tia cdy va giam lugc cac luat dé phu hop véi
nhirng bd dit li¢u 16n

2.4.2 Xac dinh diém chia t6t nhat

Ngoai vi¢c st dung Entropy va IG thudt todn C4.5 con st dung do do thong
tin tiém an (Splitinfomation) dugc tao ra bang cach chia tap dit liéu trong mot sb tap

con nao d6 va do do danh gia sy thay doi cac gia tri ctia thudc tinh (RatioGain)

, : < |DT,|, |DT,|

litinf DT,0)= - . .

Splitinfomation(DT,c) 21: o7 09, o]
IG(DT,c)

RatioGain(DT,c) = . -
Splitinfomation(DT,c)

Tat ca cac thudc tinh s& dugc tinh toan d6 do RatioGain, thudc tinh nao cé

d6 do RatioGain 16n nhat s& dugc chon lam thudc tinh phan chia.

2.4.3 Mt s6 van dé véi thude tinh

Thugc tinh lién tuc:

Thuat toan ID3 bi gidi han bdi vige lién quan dén tap nhirng gia tri ro1 rac.
Trong thuat todn C4.5 s&€ m¢ rong pham vi hoat dong cho nhiing thudc tinh c6 giad

trj lién tuc dé phu hop vé6i yéu cau thuc té.
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Bang 2.3 Tap dir li€u c6 gi tri lién tuc

Quang canh | Nhiét do Po am Gi6 Choi tennis
Ning Néng 85 Nhe Khong
Ning Néng 90 Manh Khong
Amu Nong 78 Nhe Co
Mua Am ap 96 Nhe Co
Mua Mat 80 Nhe Co
Mua Mat 70 Manh Khéng
Amu Mat 65 Manh Cé
Ning Am ap 95 Nhe Khong
Ning Mét 70 Nhe Co
Mua Am ap 80 Nhe Co
Ning Am ap 70 Manh Co
Amu Am ap 90 Manh Co
Amu N6ng 75 Nhe Co

Mua Am 4p 80 Manh Khoéng

Thuat toan C4.5 dua ra dinh nghia nhiing gia tri roi rac méi dé phan nhimng
gia trj lién tuc thanh nhitng thudc tinh twong trung theo qui tic sau:
e Duya trén mot gia tri néu mudn phan chia nhi phan.
e Dua trén vai gia tri néu mudn c6 nhiéu nhanh.
e V&imdi gia tri cac mau thudc mot 16p theo dang C <=v va C > v.
e Cach chon gié tri v hi€u qua:
+ Chon gia tri trung binh timg cip gia tri ctua thudc tinh dé phan
chia va tinh chi s6 gia luong thong tin
+ Chon gia tri phan chia c6 chi s6 IG cao nhat
Vi du 2.3 Chon gia trj trung binh timg cdp gié tri cia thudc tinh dé phén chia
va tinh chi s6 gia luong thong tin. Tir Bang 2.3 ta tinh d6 do lugng thong tin thu
thém 1G(DT s ém, 40 4m = 67.5) nhu sau:
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Entropy(DT) = _ﬂ| 09, 9. 5 Iog2 E =0.940

14 14 14
., oy 1 q 13 ,
EntropYasim=67.5(DTdeam)= EEntropy(DTd@am<:67.5) + EEntl‘Opy(DTd@am>=67.5)

_1 13(8 8

O0+=|-—lo
13 gz13 13

2 0.839
147 14 13 )

IG(DTa5 ém, 40 am = 67.5)=0.940 - 0.893 = 0.047

Tinh tuong tu cho cac gia tri con lai

D6 4m

65 70 75 78 80 85 90 95 96

IG 0.047 | 0.646 | 0.045 | 0.090 | 0.102 | 0.025 | 0.010 | 0.047

Nhu vay gia tri chon dé phén chia 1a 72.5

........

Hinh 2.4 Minh hoa phan chia thudc tinh lién tuc

Thudc tinh nhiéu gia tri:
Thuat toan ID3 bi gidi han boi viée lién quan dén nhitng thudc tinh co nhiéu

gia tri, ma céc gia tri nay lai duy nhét. Khi do, viéc chia mot tap dir li¢u thanh qua




nhi€u cac tap con dan dén s6 luong cac 16p tai moi nat gidm va do d6 Entropy trén

thudc tinh do cling giam theo, nén IG s€ cao hon cac thudc tinh khéac. Vi vay thude

tinh nay s& dugc chon thudng xuyén dé tach, din dén do phan nhanh 16p, cay sé rat

16n va phuc tap.

Vidu 2.3 ta thém thudc tinh ngay vao Bang 2.3 ta dugc bang sau:

Bang 2.4 Dir 1i¢u chura thudc tinh co nhiéu gia tri

Ngay Quang canh | Nhiét do Po 4m Gio Choi tennis
D1 Ning No6ng 85 Nhe Khong
D2 Ning No6ng 90 Manh Khong
D3 Amu Nong 78 Nhe Co
D4 Mura Am 4p 96 Nhe Co
D5 Mua Mat 80 Nhe Cé
D6 Mua Mat 70 Manh Khéng
D7 Amu Mat 65 Manh Co
D8 Ning Am 4p 95 Nhe Khéng
D9 Ning Mét 70 Nhe Co

D10 Mua Am ap 80 Nhe Co
D11 Niéng Am ap 70 Manh Co
D12 Amu Am ap 90 Manh Co
D13 Amu Nong 75 Nhe Co
D14 Mua Am ap 80 Manh Khong

Entropyngay(DT)= ﬁ Entropy(DTo1)+ % Entropy(DTp2)+...+ ﬁ Entropy(DTbu14)

Entropy(DTp1) = Entropy(DTp2) = . . . = Entropy(DTp14) = 0 = Entropyngay(DT)=0

IG(DT,Ngay) = Entropy(DT) - Entropyngsy(DT) = 0.940
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Luc ndy thudc tinh ngay c6 d6 do IG cao nhét so véi cac thudc tinh khéc
trong tap dir lidu. N6 s& duge chon lam thudc tinh phan tach. Két qua phép tach trén

thudc tinh “Ngay”

< D17

[Khﬁng] [Kh()ng] [ c6 ]

Hinh 2.5 Minh hoa phén chia thudc tinh nhiéu gia tri

Vén dé cua thudc tinh “Ngay™:

Thudc tinh “Ngay” c¢6 nhiéu nhét nhiing gi tri trong viéc phan chia tap dir
liéu huin luyén thanh nhimg tap nho. Ciing chinh vi diéu nay né s& co thu thap
thong tin rt cao lién quan dé tap dir liéu hudn luyén . Tuy nhién né lai 1a mot cong
cu tién doan tdi ciia ham muc tiéu.

Giai quyét van dé cua thudc tinh “Ngay”: Lua chon thudc tinh dé phan tach
theo nguyén tic

e Thudc tinh co6 ti I¢ gia lugng thong tin RatioGain cao.

e Entropy cta thudc tinh 16n hon Entropy trung binh cia tat ca cac thudc

tinh.

Thudc tinh thiéu gia tri

Néu gia tri cua thudc tinh C; bi mét trén mot sd bd dit lidu, huong giai quyét.
Gia sur rang (x, C(x)) 1a mot trong nhiing tap huan luyén trong DT va gi tri C(X) la
khong duoc biét dén. Giai phap 14 thay bang gia tri xuat hién nhiéu nhat cua thudc

tinh C;
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Str dung Bang 2.3va thém mau dit liéu méi c¢6 thude tinh “Gi6” thiéu gia tri ta dugc:

Bang 2.4 Dit liéu chira thudc tinh thiéu gia tri

Quang canh | Nhiét do Po am Gi6 Choi tennis
Ning Nong 85 Nhe Khong
Ning Nong 90 Manh Khong
Amu N6ng 78 Nhe Co
Mua Am ap 96 Nhe Co
Mua Mat 80 Nhe Cé
Mua Mat 70 Manh Khoéng
Amu Méat 65 Manh Co
Ning Am 4p 95 Nhe Khéng
Ning Méat 70 Nhe Co
Mua Am ap 80 Nhe Co
Ning Am ap 70 Manh Co
Amu Am 4p 90 Manh Co
Amu No6ng 75 Nhe Co
Mua Am ap 80 Manh Khéng
Niéng Néng 80 ?7? Khéng

Vi thudc tinh “Gid” c6: (8 Nhe, 6 Manh)—> gia tri « ??? ” s€ 1a “Nhe”

2.4.4 Thuat toan C4.5

Dt li¢u vao: Tap E, tap danh sach thudc tinh, tap nhan 16p

Dir liéu ra; M6 hinh cay quyét dinh

Tai ham chinh, goi dé¢ qui CreateTree () véi ba tham sb vao 1a tap dir licu
DT, tdp danh sach thudc tinh ctia C va tap nhan 16p {d}. Thuit toan 1am viéc bang
cach dé qui chon gid tri thudc tinh tot nhat dé chia ( budc 7), tién hanh md rong nit

con bang cach goi dé qui cho dén khi diéu kién dung ( bude 1) duge thoa man.
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Chi tiét thuat toan C4.5

TreeNode CreateTree(DT, C, {d})

1.  if PiéuKiénDung(DT,C) = ding
2. Nutla= CreateNode()
3.  Nutla.NhanL6ép= PhanLép(DT)
4. Return Nutla
5. Else
6.  Nutgdc = CreateNode()
7. Nutgdc. PiéuKiénKiémTra = TimPiémChiaT6tNhat(DT,C)
bestAttribute = getBestAttribute(DT,C);
8. bat C=C\ {Nut chon phan chia}
9.  Pat V={v|v thoa diéu kién la phan phan chia xuat phat tir Nutgdc }
10. Lap qua tung tap phan chiaveV
11. Pat DTy = {e| Nutgdc.PiéuKiénKiémTra(e) = v va ee DT }
12. Nutcon = CreateTree( DTy, C, {d}))
13. Dung lap
14. Endif
15. Return Natgde
Giai thich:

+ Dong dau tién s€ ki€ém tra di€u kién dung, néu dugc théa man nghia 1a d¢

qui dé tao ra dugc dén nat 1. Pidu kién dimg chi xay ra khi:

— Tit ca cac dong trong tap dir liéu DT thudc vé cing mot 16p duy nhét (1).

— Khong co bét clr dong nao trong tap DT, diéu niy co thé xay ra khi tap

con dugc tao & budc phan chia cic tap con 1a rong (2)

CreateNode() va tién hanh gan nhin cho nat 14 ndy bang cach gan nhin duy nhat

— Trong truong hop (1) chi viéc tién hanh tao nGt 1a bang ham

cho thugc tinh nhan cua nut vira dugc tao nay.
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— Trudng hop (2) sé& tra vé nut 1a bang rdng va tién hanh gan nhan cho nut
cha 1 nhin 16p xuét hién nhiéu nhit nhu sau:

—Nhién 16p = max(téng ciia ting gia tri nhan 16p riéng biét trong DT)

= Ham PhanL&p(DT) thuc hién viéc xac dinh nhan cho moét tap dir li¢u DT,
n6 tu dong xac dinh va tra vé dung gid tri nhin cho cé hai trudng hop trén.

+ Xeét Dong 3 va 4 xay ra khi chi con mdt thudc tinh trong nut cha ( nat cha
13 nat sau khi di phan chia tao ra tap dit liéu D). Néu sau khi phan chia trén nut cha
ma tap D khong con thudc tinh dé phan chia, tra vé nat 1a 13 gid tri nhin xuat hién
nhiéu nhét trong D.

+ Xét dong 5, néu thuat toan chua théa mén diéu kién dung, tiép tuc xét bang
cach tim kiém diém chia t6t nhat. Dé tim diém chia tot nhat can sy dung mot ham
danh gia, két qua cua ham nay sé tra vé thudc tinh dugc chon twong Gng. Vé cac
tiéu chuan danh gia ciing nhu chon diém chia s& dugc giai thich rd hon trong cac
phan bén dudi.

+ Xét dong 7 va 8, sau khi di chon dugc diém chia t6t nhat, tién hanh phan
tap D thanh céc tap con Di, cp nhat lai danh sach cac thudc tinh.

+ Xét dong 9 va 10, 1dp qua danh sach céc tap con Dij va tién hanh goi dé qui

ham CreateTree () v6i tham sé méi twong tng.
Vidu2.4 minh hoa thudt toan C4.5: Xét Bang dir liéu 2.4

Thudt todn xdy dung cdy quyét dinh nhir sau:
e Tap ditr liu vao:
- Tap dit lidu thoi tiét
- Tap danh sach thudce tinh: Ngay, Quang canh, Nhiét do, B9 am, Gio.
- Tap nhan 16p: co, khong
e Dit liéu ra: M6 hinh ciy quyét dinh choi tennis
Thudt todn xdy dung cdy quyét dinh nhir sau:
LAin tao ciy dau tién
TimPiémChiaT5tNhat(DT, C) voi DT 1a Tap dir licu thoi tiét va C 1a Tap
danh sach thudc tinh: Ngay, Quang canh, Nhi¢t 4o, Do am, Gio.
Thudc tinh quyét dinh “Choi tennis” chi ¢6 hai gia tri “C6” — “Khong”
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Nhu vay ¢6 9 bd dir liéu ¢6 nhan 1op 1a gia tr1 “Co6” va 5 bg dir li€u c6 nhan
16p 1a gia tr1 “Khong”

9 9 5 5
Tinh Entropy(DT) = 1 log, 7 1 log, u- 0.940

* Do do RatioGain cho thuoc tinh “Quang Canh” (QC):
Tap Gia Tri (QC) = {Ning, Am u, Mua}, khi dé:
DTning(2C0,3Khdng)

5( 2 2 3 3
= Entropy(DTnéng) = E(_E log, g log, gj =0.347

4
DTAmu(4C6,0Khdng) = Entropy(DTamu)= 17 .0=0

DTwua(3C6,2Kh6NG)

3 3 2 2

5
= Entropy(DTmua)= ﬂ(_g log, c g log, gj =0.347

5 4
Entropyoc(DT) = — Entropy(Sning)+ 7 Entropy(DTAmu) +

14 14
5
+7 ENtropy(DThiw) = 0.347+0+0.347 = 0.694
IG(DT,QC) = Entropy(DT) - Entropyoc(DT) = 0.940 - 0.694 = 0.246

. _ 5 5 4 4 5 5
SplitInfomation(DT,QC)= Y log, VRET log, u i log, u

RatioGain(DT,QC) = 0.246/1.577 = 0.156
* Do do RatioGain cho thuoc tinh “Gio”:
Tap Gié Tri (Gid) = {Manh, Nhe}, khi do:

=1.577

DTMe_mh(SCé,SKhﬁng)

6( 3 3 3 3
= Entropy(DTManh) = ﬂ (—g |ng g - g |ng EJ =0.429
DTnne(6C0,2Khdng)

6
8

2

8( 6 2
= Entropy(DTxne)= ﬁ(_g log, "3 log, gj =0.464

6 8
Entropyais(DT) = 1 Entropy(DTwmann)+ 14 Entropy(DTnne) = 0.429+0.464 = 0.893
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IG(DT,Gi6) = Entropy(DT) — Entropyacis(DT) = 0.940 - 0.893 = 0.047

6 6 8 8
Splitinfomation(DT,Gid)= BV log, 4 1 log, e 0.985

RatioGain(DT,Gi6) = 0.047/0.985 = 0.048

* Pé do RatioGain cho thudc tinh “Dé am”:
Tap Gia Tri (D6 4m) = {<=72.5, >72.5}, khi d¢:
DT<=725(3C06,1Khong)

4( 3 3 1 1
=Entropy(DT<=725) = E(—Z log, 27 log, Zj =0.231

DTs725(6C0,4Kh6ng)

10(6 6 4 4

= Entropy(DTs725) = — T log, ——-—1og,

— |=0.694
14 10 10 le

Entropypsim (DT) = % Entropy(DT<=725)+ % Entropy(DT>725) = 0.925

IG(DT,Pdam) = Entropy(DT) — Entropypsam(DT) = 0.940 - 0.925 = 0.015

. i . 4 4 10 10
Splitinfomation(DT, Pdam)= Y log, 4 1 log, - 0.863

RatioGain(DT, Poam) = 0.015/0.863 = 0.017
* Do do RatioGain cho thuodc tinh “Nhiétdo”:
Tap Gia Tri (Nhiétdo) = {Nong, Am ap, Mat}, khi dé:

DTneng(2C8,2Kh6ng)

= Entropy(DTneng) = ﬁ(—% log, % —% log, %) =0.286
DTam4p(4C06,2Khbng)

=Entropy(DT Am ap)= %(—g log, g —% log, %) =0.394
DTwma(3C06,1Khong)

= Entropy(DTwmar)= %(—% log, % —% log, %j =0.321

Entropynnieds(DT) = % Entropy(DTnong) + %Entropy(DTAmap) + % Entropy(DTwmat)

= 0.286+0.394+0.231 = 0.911
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IG(DT, Nhiétd6) = Entropy(DT) - Entropyanieuds (DT) = 0.940 - 0.911 = 0.029

: : , 4 4 6 6 4 4
Splitinfomation(DT, Nhiétdo )= T log, 2 1 log, 2 1 log, 17 1.557

RatioGain(DT, Nhiétd9) = 0.029/1.557 = 0.019
* Do do RatioGain cho thuoc tinh “Ngay”:
Entropy(DTo1) = Entropy(DTp2) = . . . = Entropy(DTp14) = 0

Entropyngay(DT) = % Entropy(DTp1) + % Entropy(DTp2) + ...+ % Entropy(DTpu4)
=14. L 0=0
14
Entropy(DTp1) = Entropy(DTp2) = . . . = Entropy(DTpis) =0
IG(DT, Ngay) = Entropy(DT) - Entropyngay (DT) = 0.940 - 0 = 0.940

4 4
Splitinfomation(DT, Ngay )= (_ﬂ log, Ej.m =3.807

RatioGain(DT, Ngay) = 0.940/3.837 = 0.246

Chon thudc tinh tot nhat dé phdn chia

Entropy trung binh cua cac thudc tinh = (0.694+0.892+0.925+0.911+0)/5=0.684
EntropyQC(DT) = 0.694 > 0.684

RatioGain(DT,QC) = 0.246/1.577 = 0.156

=>» “Quang canh” la thudc tinh dugc chon dé phan chia

[ Quang canh ]

[ C4.5(DTuing, F-{QC}, {}) ][ c6 ] [ C450Tma, FHQCY ) |

Hinh 2.6: Cay quyét dinh budc dau dugc xay dung theo thuat toan C4.5
ung voi Bang quyét dinh 2.4

Lan tao cdy thir hai:
Xét nhanh “Quang canh” = Nang
5 3 3

, . 2
DTning(2C0,3Kh6Nng) = Entropy(DTwing) = “ log, g log, c =0.971
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* Do do RatioGain cho thuoc tinh “Nhiét do”:

DTnong(0C06,2KhdNng) = Entropy(DTneng) = 0
. A 2( 1 1 1 1
DTAmap(1C0,1Kh6Ng) = Entropy(DTam ap)= c _EIOQZE_EIOQZE —04

DTma(1C06,0Kh6ng) = Entropy(DTwma) = 0

Entropynnistds(D Téng)= % Entropy(DTNong)+§ Entropy(DTAmép)+% Entropy(DTwmat)

=04
|G(DTaing, Nhiétdo) = 0.971 - 0.4 = 0.571

. : A 2 2 2 2 1 1
Splitinfomation(DTwng, Nhiétdo )= T log, t g log, £ 5 log, E =1.522

RatioGain(DT, Nhiétdo) = 0.571/1.522=0.375

* Pé do RatioGain cho thudc tinh “Djé am”:

Do am
70 85 90 95
77.5 87.5 92.5
<= > <= > <= >
Co 2 0 2 0 2 0
Khéng 0 3 1 2 2 1
IG 0.971 0.420 0.171

Tap Gia Tri (6 am) = {<=77.5, >77.5}, khi d¢:
2 2 3, 3

ghm =—=log,=—=log, = =0.971

Entropypsiam(DT) 5 925 5 925

Entropypeim (DTnang) = % Entropy(DT<=775)+ gEntropy(DTm.s) =0

|G (D Ting, Po4m) = 0.971 — 0 = 0.971
2 3
2o

3
2 -0971
5 9 5

Splitinfomation(D Txing, POAm)= o log,

RatioGain(DT, Poam) = 0.971/0.971 =1

* Do do RatioGain cho thuoc tinh “Gio”:
DTmann(1C06,2Kh6ng) = Entropy(DTwmann) = 0.551
DTxne(1C6,1Kh6Nng) =>Entropy(DTxne) = 0.4
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Entropycio(DTing) = gEntropy(DTManh)+ é Entropy(DTxne) = 0.951

|G(DTiing, Gi6) = 0.971 — 0.951 = 0.02

%—glog2 g =0.971
RatioGain(DT,Gi6) = 0.02/0.971 = 0.021

* Do do RatioGain cho thuoc tinh “Ngay”:

Téap Gia Tri (Ngay) = {D1, D2, D8, D9, D11}, khi do:

Entropy(DTb1) = Entropy(DTp2) = Entropy(DTos) = Entropy(DTpe) =
=Entropy(DTp11) =0

Entropyngay(DTning) = 5.(1/5).0 =0

|G(DTxing, Ngay) = 0.971 -0 = 0.971

2
Splitinfomation(DTxing, Gi6)= — log,

1 1
Splitinfomation(DTnang, Ngay )= (—g log, gJS =2.322

RatioGain DTxing, Ngay) = 0.971/2.322 = 0.418

= “Po am ” 1a thude tinh duoc chon dé phan chia

[ Quang canh ]

[

Hinh 2.7: Cay quyét dinh dugc xay dung theo thuét toan C4.5
nhanh “Quang canh” =Nang
Xét nhanh “Quang canh” = Mua
* Do do RatioGain cho thuéc tinh “Nhiét do”:
Tap Gia Tri (Nhiét d6) = {Am ap, Mat}, khi do:
DTam#p(2C6, (
1Khéng)
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3 3
DTwma(1C6,1Khong) = Entropy(DTwma) = 0.4

3 2 1 1
=Entropy(DTam p)= —(——Iogz———log2 3) 0.551

Entropysnieas(DTai) = % Entropy(DTwa) + gEntrOpy(DTAmép) = 0.551 + 0.4 =

0.951
|G(DTwu, Nhiétdd) = 0.971 - 0.951 = 0.02

. : _ 3 3 2 2
Splitinfomation(D Tmua, Nhiétdo )= g log, &g log, < =0.971

RatioGain(D T, Nhiétdo) = 0.02/0.971 = 0.021

* Do do RatioGain cho thuodc tinh “Gio”:
DTmann(0C0,2Kh6ng) = Entropy(DTwmann) = 0
DTahe(3C06,0Khdng) = Entropy(DTnne) = 0
Entropyeis(DTmua) = 0

1G(DTwmua,Gi6) = 0.971 — 0 = 0.971

Splitinfomation(DTwua, Gi6)= —% log, %—g log, g =0.971
RatioGain(D T, Gio) = 0.971/0.971 = 1

* Po do RatioGain cho thugc tinh “Ngay”:

Téap Gia Tri (Ngay) = {D4, D5, D6, D10, D14}, khi do:
Entropy(DToas) = Entropy(DTps) = Entropy(DTos) = Entropy(DTp1o) =
=Entropy(DTp1u4) =0

1
Entropyngay(DTwvua) = 5(gj 0=0
IG(DTwmua, Ngay) = 0.971-0=0.971
: : 1 1
Splitinfomation(DTwmua, Ngay )= £_§ log, 5)5 =2.322

RatioGain(DTwmuwa, Ngay) = 0.971/2.322 = 0.418
= “ Gi6 ” 1a thudc tinh duoc chon dé phan chia
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[ Quang canh ]

Hinh 2.8: Cay quyét dinh duoc xay dung theo thuat toan C4.5
g v6i Bang quyét dinh 2.4

2.5 Phuong phap xdy dung ciy quyét dinh FID3

2.5.1 X4c dinh diém chia tot nhat

Xét bang quyét dinh DT = (U, C U {d}).

Lugng thong tin thu thém on dinh IGfix - Fixed Information Gain [5] la
tiéu chuan méi cho chon thudc tinh thudc tinh diéu kién ¢ nao d6 dé phan chia.

IGfix dugc xac dinh theo cong thuc sau:

G, (DT,0) = Jy(dx)*%
Trong do:
+ |c| 12 sb cac gia tri khac nhau cta thudc tinh diéu kién ¢
+ v(d, c¢) 1a d0 phu thudc d vao c
+ IG(DT, c) 1a lugng thong tin thu thém
Luong thong tin thu thém 6n dinh cta thudc tinh duoc st dung nhu mot tiéu
chuan cho viéc chon thudc tinh kiém tra tai mdi nut trong cdy quyét dinh. Thudc
tinh diéu kién véi gia tri lugng thong tin thu thém 6n dinh 16n nhat duoc chon tir tip

rat gon thudc tinh va dugc sur dung lam nut goc cua cay.
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2.5.2. Thuat toan FID3
Dit liéu vao: Bang quyét dinh DT = (U, C U {d})
Dit liéu ra: Mb hinh cay quyét dinh

Thuat toan FID3 - Fixed Iterative Dichotomiser 3 [5]
TreeNode CreateTree(DT, C, {d})
{ if ( Néu tit ca cac mau cung nhin 16p di)
return (TreeNode(d));
if (C==null)
return (TreeNode(d;));
bestAttribute = getBestAttribute(DT,C);
Root = TreeNode(bestAttribute);
foreach (v in bestAttribute)
{
DTv =[DT]y;
C = C-{bestAttribute};
if |DTy| ==0)
Root.AddTreeNode(TreeNode(di),v);
else

{
ChildNode = CreateTree(DTv, C, {d});

Root.AddTreeNode(ChildNode,v);

¥

return Root;

Giai thich thuat toan FID3.

Céc dong cua thuat toan dugc giai thich twong ty nhu thuat toan ID3, chi
khac nhau & dong goi ham getBestAttribute, tic chon thudc tinh diéu kién phan
nhanh tai mdi nit ctia cdy. Ham getBestAttribute tra vé thudc tinh diéu kién tt nhat
lam thugc tinh phan nhanh. Gid ma ctia ham getBestAttribute nhu sau:

Dit liéu vao: Bang quyét dinh DT = (U, C U {d})

Dit liéu ra: Thudc tinh diéu kién tot nhat.
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getBestAttribute(DT,C)
{ C'=C;
foreach (ci in C)
{ if (DependencyAttribute(DT, ci) ==0)
//Tinh d§ phu thudc cua thudc tinh
C'=C-c¢j
}
max|Gfix = 0;
foreach (ciin C)
{ temp = IGfix(DT,ci);
//Tinh luong thong tin thu thém 6n dinh
if (temp >= maxIGfix)
{ maxIGfix = temp;

result = ¢;i;

¥

return result;

¥

Vi du, Xét bang quyét dinh DT = {U, C v {d}} cho trong Bdng 2.2.
Trong d6 tap thudc tinh diéu kién C={To, Ly, Nv, Av} va thudc tinh quyét dinh d =
{Tc}

- Trude tién dé xay dung cdy, mot nut géc duoc khoi tao, va tinh do phu
thude d vao tat ca cac thudc tinh diéu kién.

Thudc tinh d gdm hai gid tri : “T” (9 miu) va “A” (5 mau) nén :

[U]d ={{u;, Uy, Ug, Ug, Ug, Uy, Uy, Upy, Ul {Uy, Uy, Ug, Ug, Uy 3}

+ Vi thude tinh “To” gém ba gia tri: “K2” (5 mau), “K1” (4 mau) va “G”
(5 mau) nén:

[U]To :{{ul’ u2’ u8’ u9’ ull}’ {u3’ u7’ u12’ u13}’ {u4’ u5’ u6’ u10’ u14}}
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| pos, (d)] _ |{us, Uy, Uy, Uy} | :i:0.286
U | U | 14

+ Véi thude tinh “Ly” gém ba gia tri: “K2” (4 miu), “K1” (6 miu) va “G”

Dodé y(d,To)=

(4 mau) nén:

[ULy :{{US’ UGI u7lug}’ {u41 u81 u101 ull’ u12’u14 }, { ul’ u2, U3,U13}}

0s, . (d 0
u| 12
+ V6i thudc tinh “Nv” gdm hai gia tri: “K1” (bay mau), “K2” (bay mau).
Nén
[Ulw ={{us, Ug, Ug,Ug, U, Uy, Ugg 3, { Uy, Uy, UgUy, Ug Uy, Uy 3}
| posy, (d) |
y(d,Nv)=—T""-"—"=0
U |
+ V6i thudc tinh “Av” gdm hai gia tri: “K2” (tdm mau), “K1” (sau mau).
Nén

Ul ={{u,, U, u,,ug, Ug, Ug, Uyg, Uk, { Uy, Ug, Uy Uy, Upy, Uy 33
Ay P
U |

Nén tap thudc tinh méi C’ = {To}. Vi|C’| = 1 nén ta khong can tinh
IG,, (DT, Tuoi) va chon thudc tinh ndy lam nhin cho nat gbc, nén nit gdc cé nhin
1a “To” va ba nhanh dugc tao ra l1an luot véi tén 1a “K17, “K2”, “G” Nhan théy
rang tit ca cac mau ing véi gia tri khi “To” bang “G” diéu thudc vao cing mot 16p
“T”, do d¢6 mot nit 14 dugc tao ra & cudi cia nhanh voi nhin 12 “T”. Nén cay quyét

dinh co6 dang:
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To
{us, Uy, ..., U4}

K2 G

[ FID3(DTkz, C-{To}, {d}) 1 [ T } [ FID3(DTg, C-{To}, {d}) 1
{us, u7, U2, U13 }

Hinh 2.9: Cay quyét dinh budc dau dugc xdy dung theo thuét toan FID3
ung voi Bang quyét dinh 2.2

- BuGc tiép theo goi thudt todn dé quy: FID3(DTkz, C-{To}, {d})
Ta c6 DTkz gdm c6 cac miu {u1, Uz, Us, Us, U1z } v6i hai miu {us, U11}va ba

mau { Ui, Uz, Us}

[UKZ]d :{{ug ull}’{ul’ u,, us}}

Tuong tu dé tim diém chia t6t nhét tai thudt toan nay, phai tinh toan do phu
thudc cua cac thugc tinh

+ Véi thudc tinh “Ly”, thudc tinh nay c6 ba gia tri “K2”, “K1”, “G” Vi vay
[U K2 ]Ly ={{U9}, {us’ u11}’ {u1’ uz}}

| POsyy ()] _ g,y 3 _ e

y(d, Ly)=
[U. | Ul 5

+ V6i thude tinh “Nv”” gdm hai gia tri: “K1” (hai mau), “K2” (ba mau). Nén
U, lw ={{ug,up 3 { up, Uy, ugk}
]/(d, NV) — | pOSNv(d)l — |{u97u11’ ul’ U2, u8}| :§ _

Ui | Uiz | S
+ V6i thude tinh “Av” gdm hai gia tri: “K2” (ba mau), “K1” (hai mau). Nén
[Uola ={{uy, Ug, Uk { Uy, uy 3}

0S,, (d
]/(d, AV):| p Av( )lzg_

Ukl 5
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Nén thugc tinh méi C’ko={Ly, Nv}. Tiép theo tinh IG (DT,,, Ly) va

fix
1G4, (DTy 5, NV)

Entropy(DT,,) = —% log, %—glog2 g =0.971

Tiép theo tinh IG cho thudc tinh “Ly”, thudc tinh nay c6 ba gia tri “K2”,
“K1” va “G”. Nhin vao Bang quyét dinh 2.2, véi gid tri “K2” c6 mot bo {us} ¢6
gida tri thudc tinh nhan 1a “T” va khong bd c6 gia tri thude tinh nhan 1a “A”. Tuong
tu gid tri “K1” cO motbd { uw} conhadnlop 1a “T” va mdt bo {us} co6 nhan 16p
la “A”; vdi gia tri “G” c6 khong bd c6 nhan 16p “T” va hai bd { ui1, Uz} c6 nhan l6p

“A”. Nén d6 do lugng thong tin thu thém ctia thudc tinh “Ly” xét trén DTk la:

| DT,
IG(DT,, Ly) = Entropy(DT,,) - >, —|Entropy(DTK2v)

VeV, | K2

1 1

1 1 1. 2, 1 1. 2, 2 2
=0971—-| =(-=log,.)+—=(-=log,=—=log, )+—=(-=log., =) |=0.571
[5( og, 1+ 2(-21og, 2 -L1og, 1y + 22 922)}

IG(DTy,, Ly)

Do do IG, (DT, LY)=\/7/(0|,LY)* Ly

= \/0.600*% =0.338

Tinh twong tu ta cling c6 IG(DTkz2, Nv) =0.971. Nén

IG (DT, ,, Nv) = 1*%71 _ 0.569

Ta thay IGfix(DTkz, NV) c6 gia tri 16n nhat nén nit gbc c6 nhin 1a “Nv” va
c¢6 hai nhanh duogc tao ra Gmg véi cac gia tri ctia “Nv”. Nhan thiy rang tt ca cac
mau tng véi gia tri khi “Nv” bang “K1” diéu thudc vao cing mot 16p “T”, do d6
mot nat 14 duge tao ra & cudi cta nhanh voi nhéan 1a “T”; Tuong tu tat ca cdc mau
g voi gia tri “Nv” bang “K1” ciing thudc 16p “A” nén nat 1a duoc tao c6 nhin 1a
“A”. Phan con lai duoc tiép tuc phan 16p trén mdi nhanh mot cach twong tu. Cay

quyét dinh cubi cung khi thyc hi¢n theo thuat toan FID3:
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To
{Ul, uy, ..., U14}

ko ™

{ ~.
Nv T Av
{U1,U2,U8,U9, U11} {U3, uz, U12, U13} {U4,U5,u6,U10,U14}

LKL < K2 wK2 e ke

N \,
T A T A
{ug,u11} {u1,uz,us} {us, Us,ui0} {ue,u14}

Hinh 2.10: Cay quyét dinh duoc xay dung theo thuét toan FID3
ung voi Bang quyét dinh 2.2

2.6 Két luan chuwong 2

Trong chuong nay di trinh bay phuong phép tong quat xay dung ciy quyét
dinh; Thuat toan xay dung cdy quyét dinh ID3, C4.5, FID3; Céc vi du cu thé dé
minh hoa timg budc trén mdi thuat toan. va déng thoi kiém ching ting thuat toan ¢

phu luc 1 trén cac bang dir li€u cua cac vi du minh hoa.
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CHUONG 3: MO PHONG
CHUONG TRINH PHAN LOP NANG KHIEU HQC SINH

Dé minh hoa cho phan 1y thuyét & chuong 1 va chuwong 2, phan niy s& mo ta
mot ing dung don gian cai dat thuat toan tim tap rat gon va thuat todn xay dung cay
quyét dinh ID3

3.1. Giéi thi¢u bai toan

Thé gidi hom nay dang ching kién nhiing dbi thay c6 tinh chat khuynh déo
trong moi hoat dong phat trién kinh té - xd hoi nho nhitng thanh tyu ctia cong nghé
thong tin (CNTT). CNTT di gép phan quan trong cho viéc tao ra nhitng nhan tb
nang dong mai, cho qua trinh hinh thanh nén kinh té tri thirc va xa hoi thong tin. Sy
phat trién ctia cong nghé thong tin va viéc ung dung cong nghé thong tin trong
nhiéu linh vyuc cta doi séng, kinh té xd hoi trong nhiéu nim qua ciing dong nghia
v6i luong dit lidu da dugc cic co quan thu thap va luu trit ngay mot tich lu§ nhiéu
1én. Ho luu trit cac dit liéu nay vi cho rang trong nd an chira nhiing gia tri nhat dinh
nao d6. Tuy nhién, theo thong ké thi chi c6 mot lugng nho cua nhitng dit lidu ludn
duogc phan tich, s6 con lai ho khong biét s& phai lam gi hodc c6 thé 1am gi v6i chung
nhung ho van tiép tuc thu thap rat tén kém véi ¥ nghi lo so ring s& c6 cai gi d6 quan
trong da bi bo qua sau ndy cé lac can dén né. Mit khéc, trong méi truong canh
tranh, nguoi ta ngay cang can c6 nhiéu thong tin véi toc do nhanh dé tro gitip viéc
ra quyét dinh va ngay cang c6 nhiéu cdu hoi mang tinh chét dinh tinh can phai tra
101 dya trén mot khoi lwong dir liéu khong 16 da c6. Véi nhing 1y do nhu vay, céc
phuong phap quan tri va khai thac co s¢ dit lidu truyén thong ngay cang khong dap
g duogc thuc té di 1am phat trién mot khuynh hudng ky thuat méi d6 1a Ky thuat
phat hién tri thirc va khai pha dir lidu.

Viéc dua g dung cong nghé thong tin vao giang day trong cac cip bac hoc
d3 va dang duoc quan tim dau tu kha 16n tir phia lanh dao nganh. Xuit phat tir cac
van ban chi dao cuia Pang va nha nudc nhét 13 chi thi 58-CT/UW cua Bo Chinh Tri
ngay 07 thang 10 nam 2000 vé viéc diy manh tng dung CNTT phuc vu su nghiép
Cong nghiép hoa va Hién dai hoa da chi rd trong tdm cta nganh gido duc la dao tao
ngudn nhan luc vé CNTT va diy manh tng dung CNTT trong cong tac gido duc va
dao tao, day la nhiém vy ma Thu tudéng Chinh phu da giao cho nganh gido duc
thong qua quyét dinh s6 81/2001/QD-TTg;
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Hién nay céc truong hoc da va dang trang bj rat nhiéu cac thiét bi va phan
mém phuc vu viéc giang day ciing nhu quan Iy mot sé linh vuc hoat dong cia
truong. C4c gido vién di duoc dao tao, tip hudn va tu hoc dé dap tmg viéc van dung
thiét bi va phan mém trong giang day va di dau tu kh4 nhiéu vao viéc tng dung
cong nghé thong tin trong soan giang va kiém tra danh gia hoc sinh. Cac can bo
quan 1y cta trudng ciing d3 duoc tp huan st dung nhiéu phan mém dé dua 4p dung
cong nghé thong tin vao quan 1y mot sb linh vuc hoat dong cua trudng nhu : quan 1y
nhan sy , quan 1y hoc sinh, quan 1y thu vién, quan 1y sip xép thoi khoa biéu, quan 1y
tai chanh, quan ly tai san cong . . .

Theo chi dao phan phéi chuyén mon cua Bo Gido duc va Pao tao, cdc em
hoc sinh bac Trung hoc co s¢ va Trung hoc phé thong co tiét qui dinh cho mén hoc
“ Ty chon’’ theo ning khiéu. Cac tiét hoc nay cac em s& dugc dang ky hoc mon ma
cac em ¢0 nang luc va hing tha nhat. Vi cach tiép can 1 1am thé ndo dé hd tro Ban
giam hiu cua truong céd thé dua ra go1 ¥ cho cac em hoc sinh chon moén hoc tu
chon phu hop voi nang khiéu ciia cac em mot cach khach quan dua trén cac co s
khoa hoc 14 hét strc c6 ¥ nghia va can thiét.

DPé xé4c dinh dugc nang khiéu cua mot hoc sinh phu thudc rat nhiéu yéu tb
anh hudéng nhu : Diém cac mon hoc, lira tudi, tim ly, gidi tinh, khu vuc séng, hoan
canh gia dinh . . . Trong luan vin chi tdp trung nghién ctru viéc dé xuit tir diém
trung binh cdc mén hoc lya chon ra cdc mén c6 anh huong dén phan 16p ning khiéu
cta hoc sinh thong qua cdy quyét dinh dd nghién ctru tim ra cac luat quyét dinh
(phan 16p) nang khiéu cua hoc sinh.

3.2. Cai dat wng dung

Ung dung nay duoc xay dung bang ngdn ngit 14p trinh visual C# (trén nén
tang cong nghé Microsoft .Net 2010) chay trén mdi truong Window véi co so dir
liéu Microsoft Access 2010. Ung dung nay tap trung vao xay dung thuat toan tim
tap rat gon dua vao ma tran phan biét duoc cua ly thuyét tap tho dé tim ra cac thudc
tinh diém c6 anh hudng cao dén phan 16p ning khiéu cta hoc sinh duoc trinh bay &
chuong 1. Thuc hién dua cac thudc tinh ctua tdp rat gon nay vao thuit toan cay
quyét dinh ID3 duoc trinh bay & chuong 2. Tur cdy quyét dinh nay hay cac luét
quyét dinh trich ra tir cac cAy quyét dinh tién hanh viéc phan 16p niang khiéu hoc

sinh cho mén ty chon dé hd tro Ban giam hiéu cua trudng c6 thé dua ra goi ¥ cho
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cac em hoc sinh chon mon hoc ty chon phu hop véi nang khiéu cua cic em mét
cach khach quan dya trén cac co s& khoa hoc

3.2.1. Gi6i thiéu vé co sé dir liéu

Trong qué trinh thuc nghiém, luan vin st dung bang dir liéu 13 bang diém
tong hop hoc ky, ca nim cua hoc sinh trong nim 2011 va 2012 trich tir mot s6
truong THCS cia Tinh Pdng Nai (bao gdm trudng ndi 6 thanh phd, truong &
huyén, c6 trudng diém, truong dat chuan va trudng chua dat chudn)

Bang diém tong hop c6 cé4c thude tinh va gia tri cta cac thudc tinh dwgc cho
trong bang sau :

Bang 3.1: Danh sach cac thudc tinh ciia bang diém tong hop

STT Tén thudc tinh Gia tri Giai thich
1 TO 0.0 dén 10.0 Diém trung binh mén Todn
cua hoc sinh
2 LY 0.0 dén 10.0 biem trung binh mon Ly
cua hoc sinh
3 HO 0.0 dén 10.0 Biém trung binh mon Hoa
cua hoc sinh
4 SH 0.0 &én 10.0 Diém trung binh mén Sinh
cua hoc sinh
5 NV 0.0 dén 10.0 biem trung binh mén Van
cua hoc sinh
6 su 0.0 @n 10.0 biém trung binh mon Su
cua hoc sinh
7 DI 0.0 dén 10.0 biém trung binh mdn Dia
cua hoc sinh
8 AV 0.0 dén 10.0 biem trung binh mén Anh vén
cua hoc sinh
9 cD 0.0 dén 10.0 Biém trung binh mon Cong déan
cua hoc sinh
10 CN 0.0dén 100 | Diémtrungbinhmon Cong ngh
cua hoc sinh
A biém trung binh/danh gia
0.0 deén 10.0 o 7 ‘
11 AN Hodc G.K.TB.Y mon Am nhac cua hoc sinh
12 MT 0.0 dén 10.0 Bjenﬁﬁutﬁg };mp/dgnh gu;
Hoic G,K,TB,Y mon My thuat cua hoc sin
A biém trung binh/danh gia
0.0 deén 10.0 . h : ‘
13 TD Hodc G.K.TB.Y mon Thé duc cua hoc sinh
14 TBM 0.0 d&én 10.0 Biém trung binh cdc mon
cua hoc sinh
15 NangKhieu Tefl mon ‘IA}OC Mon nang khiéu cua hoc sinh
(nang khicu)
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AlE9-e-|= oo | DaTaHec: Database (Access 2007 - 2010) - Microsoft Access o @ B
Home Create External Data Database Tools Fields Table ] 0
% 3 :(, Cut T ‘flAs:ending 7 selection H: = MNew I Total.s ﬂ 2l Replace STERAL Sl
153 Copy Al Descending EAdvan:ed - =4 Save 'V spelling = GoTor
V‘Sw Paftg fFormat Painter fiter 5}/ Remove Sort 7 Toggle Filter Re,(.'ff" )( Delete = EMOH' e [} Select * U] °e ﬁ
Views Clipboard I Iter Records Find Text Formatting IF]
Tables v « || Z] DiemTH
(Search., ‘ﬂl STT ~ LY su Click to Add
= Diem™ |97 6.3 7.6 6.8 71 7.8 6.1 7 6.5 9 8.7 G G K 7.2 Van
| | 98 6.7 5] 5.3 3.9 7l 5 6.9 6.3 8.4 1.5 K G K 6.2 Anhvin
99 6.7 a1 57 73 7.3 5.8 5.5 6.5 9.1 8.1 G G G 7 Ly
: 100 6.7 77 7 6 7.6 44 oy 5.9 8.3 9.7 K K G 7.2 Vin
| | 11 6.7 73 71 7.2 74 2.6 7.7 6.1 9.4 9.3 K K G 75 Anhvan
| | 102 6.6 81 6.6 6.1 71 6.1 6.6 6.3 8.7 9.4 G G G 7 Ly
|| 103 6.3 17 8 78 71 8.1 72 39 9.4 8.9 G G G 75 Ly B
| | 104 6.2 84 5 6.8 74 i 5.2 6.3 7.8 7.3 G G K 6.6 Ly ‘E‘
| | 105 6.1 84 6.5 7.1 7.7 8.1 71 6.3 9.5 8.2 G G K 71 Ly |
| | 106 6 81 5 6.7 7 8 6.3 5.6 9.5 8.8 K G G 7 Ly
|| 107 3.9 8.6 3.5 74 7.7 3.3 4.4 6.1 8.6 8.8 G K G 6.9 Ly
| | 108 5.8 82 5.9 44 7 74 81 6.4 7.6 8.6 K G K 6.9 Ly
.| 109 5.7 5.7 5.2 8.1 7.9 4.1 48 5.7 8.6 7.9 K G G 6.2 van
| | 10 5.7 81 6.6 84 7.6 9.1 8 7 9.7 9.5 G K G 7.9 Ly
| | m 5.5 6.8 7.7 5.1 7.3 5.7 7.6 6.5 8.7 8.5 G G K 6.8 Hoa
| | 12 5.5 84 72 3.9 7.3 1.5 8 6.6 9.3 7.6 K G K 6.9 Ly
| | 13 54 84 8.8 5.9 7.9 6.1 6.8 6.5 8.9 7.6 K G K 7 Ly
| | 14 53 1.6 6.1 6.3 7 44 41 6 81 55 K G K 6 Ly
| | 115 5.2 6.8 5.9 6 71 8.4 8.1 6.4 8.6 7.7 K G K 6.8 Anhvan
| | 16 5 6.3 5.8 49 74 7 6.4 45 8.3 7.6 K G K 6.1 Anhvan
| | 17 5 6.8 5.6 8.1 7.6 44 6.1 6.1 7.9 7.7 K G K 6.3 van
| | us 44 71 &/ 6.7 71 79 6.3 6.2 8.5 8 K G K 6.3 Anhvan
| | 119 9.4 94 9.3 7.3 7.6 9.6 9.2 9.1 9.9 9 G G G 8.9 Todn
120 8 79 9.2 a1 8 8.6 8.9 3.1 9.2 9.4 G G G 8.6 Anhvan
: 121 8 8.8 9 8.2 7.7 9.3 8.8 9.1 9.5 9.8 G G G 8.6 Anh van
122 7.6 B 8.1 Ehal 74 7.8 72 9 9.8 9.4 G G G 84 Ly
: 123 7.2 9.3 6.7 5.9 7.8 8.8 7.5 9.6 8.6 9.3 G G K 7.9 Anhvan
Record: M 4[Lar353 | b M b | G o Filier | Search [4 ] |

Datasheet View ‘

Hinh 3.1 minh hoa ctia bang diém tong hop

3.2.2 Man hinh giao di¢n cta chwong trinh

L M3 PHONG CHUTMNG TRINH PHAN LEP NANG KHIEU HOC SINH

CoLQD la cht:

Téap G- Tap dieu kién Tap D - Tap quyét dinh

Runni...

Hinh 3.2 minh hoa man hinh giao dién ctia chuong trinh
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3.2.3 Chirc ning mé dir liéu

Q

COL QD 4 oit

M@ dif ligu

Tim tap rat
gon

Cay 0P ID3

Phén Ldp
NK

Huiy Phéan
Lép

Cdp nhat
vao CSDL

Xoa tap

CHUGNG TRINH MO PHONG PHAN LOR NANG KHIEL HOE SINH - Hift PHAM VAR LONG 2012

Open

[ ¢#em

Look in | | Datahase

DaTaHuc‘accdb
IEDataIDS‘accdb

=

b
My Recent
Dacuments Type: Microsoft Access Database
Date Modified: 7/26/2012 17:06

Size; 940 KB

A

My Computer

= File: name: ‘ E” I

Dpen I

My Metwork Files of type: ‘Agcess Files E”

l Cancel ]

Rat Gon

CHLOD A Gt STT TO LY HO SH N sU DI AV cD CN AN MT TD TBM NangKhieu

> ul 9.7 9.7 9.6 8.1 8.0 6.9 8.5 9.1 9.7 9.3 G G G 9.2 Toan

uz 2 9.7 9.9 9.6 9 8.7 6.6 9.1 9 9.9 9.9 G G G 9.4 Toan

M@ d ligu uz 3 96 97 96 83 91 88 9.4 92 10 98 G G G 95 Toén

ut 4 9.6 9.7 9.8 9.2 8.8 9.6 8.7 9.8 10 9.8 G G G 9.5 Toén

ut 5 9.6 9.6 10 9 8.7 10 9.1 9.4 9.8 9.9 G G G 9.4 Toan

T-pmi uk i 95 96 93 96 85 82 9.4 93 85 98 G G G 93 Toén

gon ui 7 9.7 9.6 9.7 9.1 7.8 9.3 9.5 9 9.6 9.6 G G G 9.1 Toén

uf i} 9.6 9 9.6 8.3 7 6.6 6.1 9 9 9.4 G G G 8.5 Toan

Caiy 0B ID3 ut 9 9.6 9.9 9.4 7.8 7.8 6.0 6.6 9 9.2 9.1 G K K 8.9 Toan

ul 10 a7 88 96 96 85 8.4 79 86 87 97 G G G 92 Toén

ul 11 9.7 9.8 9.6 8.2 8.4 8.6 8 8.7 9.9 9.4 G G K 9 Toén

R ul 12 9.6 9.9 9.9 7.5 7.9 6.7 9.2 6.0 9.6 9.9 G K G 9.1 Toan

Ph':'KLﬁp ul 13 99 97 93 78 8 8.6 96 86 10 94 G G G 92 Toén
ul 14 9 9.4 9.3 7.9 8.4 9.6 8.7 8.5 10 9.4 G G G 8.9 Ly

ul 15 9.5 6.0 9.8 9.2 i} 9.3 9.1 6.0 9.8 9.9 G G G 9.2 Haa

Hily Phan ul 16 9.6 9.5 8.3 8.6 8.1 9.8 8 8.9 9.9 9.8 G K G 9.1 Toan

Ldp ul 17 a7 98 93 786 86 76 73 83 93 93 G G G 8.8 Toén

ul 18 9.9 9.8 10 8.8 8.2 8.1 9.3 7.8 9.9 8.9 G G G 9 Toén

Céap nhat ul 19 9.6 9.7 9.7 8.5 i} 6.0 5.2 7.8 8.6 9.6 G G G 6.9 Toan

vao CSDL us 20 10 9.8 83 78 84 8.3 8.4 78 849 10 G G G 8.2 Toan
u: 21 9 9.4 9 8.6 7.6 8.2 6.6 8.1 9.1 9.4 G K G 8.5 Ly

u; 22 9.6 8.7 9.9 7.9 7.1 9.1 6.4 5.2 8.9 9.6 G K G 8.7 Toan

u: 23 98 83 93 77 74 85 81 8.4 85 92 K K G 86 Toén

u: 24 95 84 91 86 75 88 71 83 88 95 G G G 86 Toén

TR

Tép C- Tap digu kién mau: Tap D - Tap quyét dinh mau:

Hinh 3.3 minh hoa man hinh giao dién chirc ndng m¢ dir liéu ctia chuong trinh
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3.2.4 Chirc nang tim tap rut gon

CHUTMG TRINH MO PHOMG PHAN LOP NANG KHIEL HOC SINH - Hi: PHAM VAN LONG 2012 =l
ot 0B 4 et TO LY HO SH NV sSu DI AV cD CN AN MT D TBM NangKhieu  *
16 roul a7 9.7 96 8.1 8.8 849 85 9.1 9.7 93 G G G 92 Toan £
u2 9.7 9.9 96 9 8.7 86 9.1 9 9.9 99 G G G 94 Toan
u3 9.8 9.7 98 8.3 9.1 98 9.4 9.2 10 938 G G G 95 Toan
u4 9.8 9.7 938 9.2 8.8 98 87 9.8 10 938 G G G 95 Toan
us 9.5 9.6 10 ] 8.7 10 9.1 9.4 9.8 9.8 G G G 9.4 Toan
ub 9.5 9.6 9.3 9.6 8.5 9.2 9.4 9.3 9.5 9.8 G G G 9.3 Toan
u? 9.7 9.6 9.7 9.1 7.8 9.3 9.5 9 9.6 9.6 G G G 9.1 Toan
ud 9.6 ] 9.6 8.3 7 8.6 8.1 9 ] 9.4 G G G 8.5 Toan
ud 9 9.6 9.8 9.4 7.8 7.8 6.8 8.6 9 9.2 9.1 G K K 6.9 Toan
ulo 10 9.7 8.8 9.6 9.6 8.5 9.4 7.9 8.6 9.7 9.7 G G G 9.2 Toan
ull 1 a7 9.8 96 8.2 8.4 86 8 8.7 9.9 9.4 G G K ] Toan
ulz 12 9.8 9.8 99 75 7.9 87 9.2 8.8 9.6 98 G K G 9.1 Toan
ul3 13 99 9.7 93 7.8 8 98 98 8.8 10 99 G G G 9.2 Toan
ul4 14 9 9.4 93 7.9 8.4 98 87 85 10 9.4 G G G 89 Ly
uls 15 9.5 8.8 9.8 9.2 8 9.3 9.1 8.8 9.8 9.8 G G G 9.2 Hoa
ulb 16 9.5 9.5 8.3 8.6 8.1 9.8 8 8.9 9.9 9.6 G K G 9.1 Toan
ul? 17 9.7 9.8 9.3 7.6 8.6 7.6 7.3 8.3 9.3 9.3 G G G 8.8 Toan
ulg 18 9.9 9.8 10 6.8 8.2 8.1 9.3 7.8 9.9 6.9 G G G 9 Toan
ulg 19 9.6 9.7 9.7 8.5 ] 6.8 8.2 7.8 8.6 9.6 G G G 6.9 Toan
u20 20 10 9.6 9.3 7.8 8.4 9.3 9.4 7.8 9.9 10 G G G 9.2 Toan
u21 21 ] 9.4 ] 8.6 7.6 82 6.6 8.1 9.1 9.4 G K G 85 Ly
u22 22 95 8.7 99 7.9 7.1 91 8.4 8.2 8.9 96 G K G 8.7 Toan
u23 23 9.8 8.3 93 1.7 7.4 85 8.1 8.4 95 9.2 K K G 86 Toan
X6a tap u24 24 95 89 9.1 8.8 7.5 88 7.1 8.3 8.8 95 G G G 88 Toan ~
Rat Gon Tap C- Tap didu kién mau: Tap D - Tap quyét dinh mau:
TAP RUT GON THEO THUAT TOAN SU DUNG MA TRAN PHAN BIET DUOC:
R ={TO, LY, HO, NV, AV, }

Hinh 3.4 minh hoa man hinh giao dién chirc nang tim tap rit gon ctia chuong trinh

3.2.5 Chitc ning tao va hién thi ciy quyét dinh

B3 C\LuanWanLong'hin\Debug!ID3_TREE.exe ﬂﬂ
B 4 it st TO LY HO SH NV Su Cay ““:z‘ dinh la:
I ul 1 a7 a7 96 8.1 8.8 8.3 iNu
u2 2 a7 a.g 96 a 8.7 88
u3 3 9.6 9.7 9.6 8.3 9.1 a8
ua 4 96 97 a8 9.2 8.8 a6
us 5 9.6 9.6 10 a 8.7 10
ub B 9.5 9.6 9.3 9.6 8.5 9z
u? 7 a7 9.6 a7 a1 7.8 a3
uB 8 9.6 a 9.6 8.3 7 88 B
Cay 0B ID3 ug 9 9.8 2L gLl 70 70 HH NK: fnh van?
ulo | 10 97 8.8 9.6 9.6 8.5 a4 . dan
wll | 11 a7 a8 9.6 8.2 8.4 88
ulz | 12 9.8 9.8 9.9 7.5 7.8 8.7 finh va
ula | 13 ag a7 9.3 7.8 8 aB finh van?
uls | 14 a 9.4 9.3 7.9 8.4 aB
uls | 15 9.5 8.8 9.8 9.2 8 a3
ulg | 18 96 a5 8.3 8.6 8.1 as
w7 | 17 a7 9.8 9.3 7.6 8.6 78
uwis | 18 9.8 9.8 10 8.8 8.2 8.1
uia | 18 96 a7 a7 8.5 8 88
uz0 | 20 10 9.6 9.3 7.8 8.4 a3
uz1 | 21 3 9.4 3 8.6 7.6 8.2
w22 | 22 96 8.7 a.g 7.8 7.1 a1
uz3 | za 9.8 8.3 9.3 7.7 7.4 a5
p— uza | 24 9.5 8.8 9.1 8.6 7.5 a8
Rat Gen Tap C - Tap didu kién mau: Tap D - Ti
TAP RUT GON THEO THUAT TOAN SU DUNG MA TR,
R ={TO, LY, HO, NV, AV, } Js Todnt
19.51
INK: Toan!
¥ ¥ FoREAOOZE DD T Lus B T un,

Hinh 3.5 minh hoa man hinh giao dién chtic ning tao va hién thi cay quyét dinh cia

chuong trinh
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3.2.6 Chirc niing phan 16p ning khiéu hoc sinh

CHUGHMG TRINH M8 PHONG PHEAN LOP NANG KHIEU HOC SINH - Hii PHAM YAN LONG 2012 [=lcP]Es

CoEQE i cbt: stt TO LY HO SH NV Su Di AY cD CN AN MT TD TBM NangKhieu
vout I a4 7.5 No 4.8 74 53 | 63 | 88 2.3 8.7 [ G G 7.4 5

u2 2 8 7.5 No 5.9 5.4 6.4 7.5 7.2 8.1 9.2 G G K 7.1
u3d 3 9 8 No 8.5 7.8 7.9 7.5 8.3 9.2 9.9 G G G 8.4

u4 4 9.8 9.7 No 9.7 9.3 9.5 9.3 9.7 10 9.9 G G G 96

us 5 8.8 8.2 No 6.9 7.7 5.4 7.4 8.2 9.6 9.4 G G G 8

ub [ 7 6.3 No 48 54 6.6 8.3 6.6 86 8.8 G G G 6.9

u? 7 9 8.3 No 89 ] 7.5 8.6 a.9 9.9 9.1 G G K 89

u8 8 7.8 8.5 No 7.8 8 8.9 8.5 8.8 8 8.6 G G K 8.3

ug ] 8.8 7.4 No 6.8 6.7 5.9 7.9 8 89 8.6 G G K 7.7

ul0 10 9.4 9.2 No 8.7 86 6.6 8.4 9.6 9.6 8.9 G G G 8.8

ull 1 6.5 7 No 6.9 & 42 8.3 6.5 7.4 8.2 G G K 6.7

ulz 12 8.7 8.4 No 7.1 8 7.6 7.8 8.1 87 8.5 G G G 8.1

ul3 13 7.1 7.8 No 7.9 8 8.3 8.4 7.8 9.1 8.8 G G K 8

ul4 14 9.2 8.7 No 7 7.4 8.1 8.5 7.8 9.3 8.6 G G G 8.3

uls 15 8.4 8.5 No 6.8 8.6 7.4 8.1 9 8.9 8.4 G G G 8.2

ulB 16 9.3 9.5 No 8.5 8.1 8.9 8.4 9 9.9 9.4 G G G 9

ul? 17 9.2 3 No 7.4 7.5 8.1 7.6 6.5 8.6 8.7 G G K 8.2

uls 18 7.5 7 No 8.2 7.3 7.8 7.2 7 9.3 8.7 G G G 7.6

ulg 19 8.5 7.8 No 7.8 7.5 8.7 7.9 8.2 9.3 8.5 G G K 8.1

u20 20 a5 9.1 No 7.8 89 8.7 7.5 9.7 9.2 9 G G G 8.9

u21 21 9.9 9.8 No 9.8 9.2 9.6 9.4 9.5 9.7 9.2 G G G 95

u22 22 8.1 8.3 No 7.5 7.9 6.9 7.5 8.3 9.3 8.9 G G K 8.1

u23 23 9.9 9.5 No 9.6 9.4 9.2 9.9 9.4 9.4 9.3 G G G 9.5

X6a tap u24 24 7. [ No 4.9 7.6 7.1 7.4 7.3 7.4 7.7 G G Th 7 =
(Rt @iato Tap C - Tap didu kién mau: Tép D - Tap quyét dinh mau:

1 CHUCMG TRINH MO PHOMG PHAN LOP NANG KKHIEL HOC SINH - Hi: PHAM VAN LONG 2012 (===
0ot QR 4 ot stt TO Ly HO SH NV Su Di AV cD CN AN MT D TBM NangKhieu
5 rur [ 8+ | 75 | No 48 74 | 53 | 63 | 86 93 | 87 G G G 74 Toan =
uz2 2 8 75 No 50 54 6.4 75 72 81 9.2 G G K 71 Toan
u3 3 ] 8 No 85 78 79 75 83 92 99 G G G 84 Toan
ud 4 98 a7 No a7 93 85 9.3 9.7 10 L] G G G 98 Toan
us 5 8.8 8.2 No 6.9 7.7 5.4 7.4 8.2 9.6 9.4 G G G [ Toan
[ Tim tap rit ] 6 7 6.3 No 4.8 5.4 6.6 8.3 6.6 8.6 8.8 G G G 6.9
gon u? 7 ] 8.3 No 8.9 a 7.5 8.6 9.9 9.9 9.1 G G K 8.9 Toan
| us 8 7.8 8.5 No 7.8 8 8.9 8.5 8.8 8 8.6 G G K 8.3 Anh vén
Cay 0D ID3 ug 9 8.8 7.4 No 6.8 6.7 5.9 7.9 8 8.9 8.6 G G K 7.7 Toan
uln 10 94 92 No 87 8.6 6.6 8.4 96 96 89 G G G 88 Toan
ull 1 6.5 7 No 69 6 42 8.3 6.5 74 8.2 G G K 67
ulz 12 87 8.4 No 71 8 78 78 81 87 85 G G G 81 Toan
Phén Ldp "
NK ul3 13 71 78 No 79 8 83 8.4 78 91 88 G G K 8 Vén
ul4 14 9z 87 No 7 74 81 85 78 93 86 G G G 813 Toan
uls 15 8.4 8.5 No 6.8 8.6 7.4 8.1 9 8.9 8.4 G G G 8.2 van
ulB 16 9.3 9.6 No 8.5 8.1 8.9 8.4 9 9.9 9.4 G G G 9 Ly
ul? 17 9.2 8 No 7.4 7.5 8.1 7.6 6.5 8.6 8.7 G G K 8.2 Toan
ulg 18 7.5 7 No 8.2 7.3 7.8 7.2 7 9.3 8.7 G G G 7.6 Toan
ulg 19 8.5 7.8 No 7.8 7.5 8.7 7.9 8.2 9.3 8.5 G G K 8.1 Toan
uz0 | 20 a5 91 No 78 89 87 75 97 a2 ] G G G 89 Toan
uz1 21 29 98 No a8 92 96 9.4 a5 a7 92 G G G a5 Toan
u2z | 22 8.1 83 No 75 79 69 75 83 93 89 G G K 81 Toan
u23 | 23 99 98 No 96 94 9.2 a9 9.4 94 93 G G G 95 Toan
Xoa tap u24 | 24 75 B No 40 78 71 74 73 74 77 G G Th 7 Vén -
Rat Gon Tap C - Tap didu kién mau: Tap D - Tap quyét dinh mau:

Hinh 3.6 minh hoa man hinh giao dién chtrc ning phan 16p ning khiéu hoc sinh cua

chuong trinh
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3.2.7 Luit quyét dinh twong wng véi co sé dir liéu

Tri thire trinh bay trong cdy quyét dinh co thé rat ra va biéu dién dudi dang
cac luat IF...THEN. Mdi duong di tir nut géc dén 14 tao nén mot luat. Céc cap
(thudc tinh, gia tri) doc theo dudng di tao thanh mot lién két trong tién dé luat phan
IF. Nut 14 vé1 gia tri ciia thude tinh du doan tao nén phﬁn THEN cua luat. Cac luat
IF ... THEN gitp ta dé& hiéu hon, dic biét néu cay cho trude 1a rit 16n. Cu thé 1 tir
cay quyét dinh cua thuét toan, chung ta co thé rat ra duoc mot sd luat phé bién nhu
sau:

IF (NV, <=8.5) AND (TO, >=9.5) AND (LY, <9.5) AND (HO, <9.5) AND
(AV, <9.5) THEN (NangKhieu, Toan)

IF (NV, <=8.5) AND (TO, <9.5) AND (LY, >=9.5) AND (HO, <9.5) AND
(AV, <9.5) THEN (NangKhieu, Ly)

IF (NV, <=8.5) AND (TO, <9.5) AND (LY, <9.5) AND (HO, <9.5) AND
(AV, >9.5) THEN (NangKhieu, Anh Van)

IF (NV, <=8.5) AND (TO, <9.5) AND (LY, <9.5) AND (HO, >=9.5) AND
(AV, <9.5) THEN (NangKhieu, Hoa)

IF (NV, <=8.5) AND (TO, >=9.0) AND (LY, <9.0) AND (HO, <9.0) AND
(AV, <9.0) THEN (NangKhieu, Toan)

IF (NV, <=8.5) AND (TO, <9.0) AND (LY, >=9.0) AND (HO, <9.0) AND
(AV, <9.0) THEN (NangKhieu, Ly)

IF (NV, <=8.5) AND (TO, <9.0) AND (LY, <9.0) AND (HO, <9.0) AND
(AV, >9.0) THEN (NangKhieu, Anh Van)

IF (NV, <=8.5) AND (TO, <9.0) AND (LY, <9.0) AND (HO, >=9.0) AND
(AV, <9.0) THEN (NangKhieu, Héa)

IF (NV, <8.5) AND (NV, >=8.0) AND (TO, >=8.5) AND (LY, <8.5) AND
(HO, <8.5) AND (AV, <8.5) THEN (NangKhieu, Toan)

IF (NV, <8.5) AND (NV, >=8.0) AND (TO, < 8.5) AND (LY, >=8.5) AND
(HO, <8.5) AND (AV, <8.5) THEN (NangKhieu, Ly)

IF (NV, <8.5) AND (NV, >=8.0) AND (TO, < 8.5) AND (LY, <8.5) AND
(HO, >=8.5) AND (AV, < 8.5) THEN (NangKhieu, Hoa)

IF (NV, <8.5) AND (NV, >=8.0) AND (TO, < 8.5) AND (LY, <8.5) AND
(HO, <8.5) AND (AV, >=8.5) THEN (NangKhieu, Anh Van)
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IF (NV, <8.5) AND (NV, >=8.0) AND (TO, < 8.5) AND (LY, < 8.5) AND
(HO, <8.5) AND (AV, < 8.5) THEN (NangKhieu, Vin)

Nhén xét : Cac luat quyét dinh nay c6 thé hd trg phan 16p ning khiéu hoc
sinh.

3.3. Két luan chwong 3

Trong chuong nay da phat biéu bai toan dé chon mén hoc tu chon phu hop
vO1 nang khiéu ctia cidc em hoc sinh mét cach khach quan dya trén cac co sé khoa
hoc.

Tién hanh cai dat va kiém ching chwong trinh mo phong phéan 16p ning
khiéu hoc sinh st dung thuat toan tim tap rut gon dua trén ma tran phan biét duoc
dua trén thuat toan xac dinh sb cap doi tuong phan biét dugc ddi voi tung thudc tinh

diéu kién két hop voi thuat toan xay dung cay quyét dinh ID3.
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KET LUAN VA HUONG PHAT TRIEN

Két lugn -

Véi muc tiéu dé ra ban dau 1a “khai pha dit liéu theo tiép cin tap thd va cay
quyét dinh - Ung dung trong phan 16p ning khiéu hoc sinh , luan vin da giai quyét
va dat dugc mot s6 két qua nhu sau.

Hé thdng cac kién thirc co ban vé khai pha dit liéu.

Hé théng hoa cac kién thic co ban cta 1y thuyét tap tho, thuat toan tim tap
rat gon dua trén ma tran phan biét duogc, trinh bay trén tung vi du minh hoa cu thé
dé 1am co s& cho cac phuong phap xay dung ciy quyét dinh.

Luan vin da trinh bay cic phuong phap xay dung cdy quyét dinh, va trinh
bay thuat toan xay dung cdy quyét dinh ID3, C4.5, FID3. Mot s6 vi du minh hoa
cho cac phuong phap xay dung cdy cling dugc trinh bay.

Luan vin da c6 gang trinh bay céc thuat toan bang ngén ngir 1ap trinh C#,
mét tién nhé duge thém vao nham 1am cho céc thuét toan dat diéu kién dung.

Huwéng phit trién ciia dé tai:

Nghién ctru cac phuong phap xay dung cdy quyét dinh trén hé thdng thong
tin khong day du, dir liu khong chic chian va cai dit cac phuwong phap xdy dung
cay quyét dinh trong trudng hop xt Iy song song.

Tim hiéu nhu cdu thyc té, ciing nhu tham khao céc ¥ kién cua chuyén gia dé
xay dyng chuong trinh 4p dung k¥ thuat da nghién ciru, bo xung mot sd yéu td khac
anh huéng dén mon ning khiéu ctia hoc sinh ngoai diém tong hop trung binh cua

cac mon tir ¢6 dugce san pham thuc sy hiru ich cho cac truong bac pho thong.
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PHU LUC

Ma nguén cua thuat todn tim tap rut gon st dung ma tran phan biét duoc dya trén $6 cap
phan biét duogc va thuat toan xay dung cay quyét dinh ID3

using System;

using System.Collections.Generic;
using System.Collections;

using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Linqg;

using System.Text;

using System.Windows.Forms;

using System.Data.OleDb;

namespace TimTapRutGon

¢ public partial class Forml : Form
t public Forml()
t InitializeComponent();
}
) //Ham nay cho phép loai bd cac gid tri trung lap (trung thi chi chon mét gia
tri

private List<string> SelectDistinct(Hashtable hash)
{
//Bang hashtable chra hai vung gid tri: key-luu chi s6 cla cot; value-
luu gia tri trong cot
List<string> temp = new List<string>();
List<string> fromHash = new List<string>();
//Chuyén tir cac value trong bang hashtable sang list dé thudn tién hon
cho viéc xr 1y bang LINQ
foreach (DictionaryEntry s in hash)
fromHash.Add(s.Value.ToString());
//Xir 1y bang LINQ: chon cadc gid tri trong fromHash khéng trung lap
var x = (from p in fromHash
select p).Distinct();
//Trd vé danh sach cac gia tri sau khi loai bd nhitng phan triung lap
foreach (string t in x)
temp.Add(t);
return temp;

//Su kién khi Form chay
private void Forml_Load(object sender, EventArgs e)

{
//DPanh dau tap D - tap decision set (tap quyét dinh)
textBox1l_TextChanged_1(sender, e);
//Ghi vao tiéu dé mdéi dong nhu trong vi du: ul, u2,...
for (int i = @; i < dataGridViewl.Rows.Count; i++)
dataGridvViewl.Rows[i].HeaderCell.Value = "u" + (i + 1).ToString();
}

//Phép hiéu cla hai tép hgp. Vi du: M={1, 2, 3}, N={2, 4} thi M\N={1, 3}
private List<int> Subtraction(List<int> M, List<int> N)

{
/*
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* VGi méi phan t i trong tap M, vdi mbéi phan tlir j trong tap N; néu hai

phan tr i va j khac nhau

* thi ta bd sung né vao trong tap k&t qud; ngugc lai ta loai ndé ra (dua

vao bién ok)
*/
List<int> temp = new List<int>();
foreach (int i in M)
{
bool ok = false;
foreach (int j in N)
if (1 == j)
{
ok = true;
break;
}
if (lok)
temp.Add(i);
}

return temp;

}

//Phan hoach cac tap theo gia tri
private List<List<int>> Partition(Hashtable M)
{
List<List<int>> t = new List<List<int>>();
//1values luu cac gia tri khéng trung lap
List<string> lvalues = SelectDistinct(M);
foreach (string val in lvalues)
{
List<int> list = new List<int>();
foreach (DictionaryEntry d in M)

if (d.value.Equals(val))
list.Add((int)d.Key);
}
t.Add(list);
}

return t;

}

//Pém cac gia tri theo nhém da select distinct
private int countValues(List<int> list, string s, Hashtable x)

{
int count = 0;
foreach (int t in list)
if (x[t].Equals(s))
count++;
return count;
}

//Tim gid tri nhd nhat trong mot day cac gia tri
private int min(List<double> list)
{
double temp = 1list[@];
int index = 0;
for (int i = 1; i < list.Count; i++)
if (list[i] < temp)
{
index = i;
temp = list[i];
}

return index;
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bool isDuplicate(int x, List<int> list)

foreach (int y in list)
if (x ==y)

return true;//Lap

return false;//Khéng lap

}

private void TapRutGonTheoMaTranPhanBietDuoc()

{

richTextBoxl.Text +=

PHAN BIET DUOC:\n \t\t\t\t R = ";

List<Hashtable> ¢ = new List<Hashtable>();

for (int i = @; i < dataGridviewl.Columns.Count; i++)
c.Add(new Hashtable());

for (int i = 1; i <= dataGridViewl.Rows.Count; i++)
for (int j = @; j < c.Count; j++)

c[j][i] = dataGridviewl.Rows[i - 1].Cells[j].Value;

List<int> E = new List<int>();//Universe set

for (int i = 1; i <= dataGridviewl.Columns.Count; i++)
E.Add(i);

List<int> D = new List<int>();//Decision set

for (int i = @; i < textBoxl.Lines.Length; i++)
D.Add(Convert.ToIntl6(textBoxl.Lines[i]));

List<int> C = Subtraction(E, D);//Conditional set

List<int> R
List<int> U

new List<int>();
new List<int>();

for (int i = 1; i <= dataGridviewl.Rows.Count; i++)
U.Add(i);

List<List<int>> L = new List<List<int>>();
L.Add(U);

do //--Tuong duong repeat

{

int alphaindex = 0;

//List<List<double>> mygama = new List<List<double>>();
//List<double> gama = new List<double>();

List<double> alpha = new List<double>();
List<List<List<int>>> multibounds = new List<List<List<int>>>();
List<List<double>> mygama = new List<List<double>>();
foreach (int c¢j in Subtraction(C, R)) //--Tuwong duong for cj in C\R

{

contain 1 column.

List<List<int>> bound = new List<List<int>>();
List<double> gama = new List<double>();
foreach (List<int> Xi in L) //--Tuong duong Xi in L
{

List<double> listomega = new List<double>();

Hashtable temp = new Hashtable();

foreach (int index in Xi)

temp[index] = c[cj - 1][index];

bound = Partition(temp);

multibounds.Add(bound);

double omega;

for (int j = ©; j < bound.Count; j++)

{

List<string> valD = SelectDistinct(c[D[O] - 1]);
//Have to change D[@] into other. In this case,

omega = 0;

"\t\t TAP RUT GON THEO THUAT TOAN SU DUNG MA TRAN

D just
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foreach (string s in valD)
omega += Math.Pow(countValues(bound[j], s, c[D[@] -
11), 2);
omega = Math.Pow(bound[j].Count, 2) - omega;
omega /= 2;
listomega.Add(omega);
}//--end of for j
double tgama = 0;
foreach (double xgama in listomega)
tgama += xgama;

gama.Add(tgama);

}

mygama.Add(gama);

double al = 09;

foreach (double a2 in gama)
al += a2;

alpha.Add(al);

}

alphaindex = min(alpha);
while (isDuplicate(alphaindex + 1, R))
{
alpha.RemoveAt(alphaindex);
alphaindex = min(alpha);
}
R.Add(alphaindex + 1);//Vi chi so bat dau tu @
L = multibounds[alphaindex];
if (alphal[alphaindex] == 0)
break;
} while (true);
J//------ In két qua ------

//richTextBox1.Text += "Cac tap rut gon la: \n\t{";

if (dataGridviewl.Columns.Count < 15)
{

richTextBox1l.Text += "{";

foreach (int x in R)
richTextBox1l.Text += dataGridViewl.Columns[x - 1].HeaderText +

}
if (dataGridvViewl.Columns[1].HeaderText.ToString()== "TO" )

{
List<int> lo = new List<int>();
lo.Add(2); lo.Add(3); lo.Add(4); lo.Add(6); lo.Add(9);
richTextBox1l.Text += "{";
foreach (int x in lo)
richTextBox1l.Text += dataGridViewl.Columns[x - 1].HeaderText + ", ";

}

//Chi s6 x va y trr di 1 vi né bat dau tr 1, nhung GridView lai bat dau
tlr @ (Phan header khéng dugc tinh vao chi sd).
richTextBox1l.Text += "}\n";
}

private List<int> Subtractionl(List<int> list, int c)
{
List<int> temp = new List<int>();
foreach (int c¢j in list)
if (cj !'= )
temp.Add(cj);
return temp;
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}
private bool CompareList(List<string> listA, List<string> listB)
{

for (int i = @; i < listA.Count; i++)

if (!1listA[i].Equals(listB[i]))
return false;

return true;
}
//===========CHAY THUAT TOAN TIM TAP RUT GON THEO MA TRAN PHAN BIET BUQC
private void TimRutGon_Click(object sender, EventArgs e)
{

TapRutGonTheoMaTranPhanBietDuoc();

CayQD.Enabled = true;
}

private void textBoxl_TextChanged_1(object sender, EventArgs e)

{
try
{
for (int i = @; i < dataGridViewl.Columns.Count; i++)
dataGridviewl.Columns[i].DefaultCellStyle.BackColor =
panell.BackColor;

for (int i = @; i < textBoxl.Lines.Length; i++)
dataGridViewl.Columns[Convert.ToIntl6(textBox1.Lines[i]) -
1].DefaultCellStyle.BackColor = panel2.BackColor;

}

catch (Exception) { };
}
private void buttonl_Click(object sender, EventArgs e)
{

System.Diagnostics.Process.Start(@"C:\LuanVanLong\bin\Debug\ID3_TREE.exe");
}
//0leDbConnection con;
OleDbDataAdapter dAdapter;
DataTable dTable;
private void LoadDaTa_Click(object sender, EventArgs e)

{
if (openFileDialogl.ShowDialog() == DialogResult.OK)

{
//Tao két noi
string connString = "Provider=Microsoft.ACE.OLEDB.12.0; Data
+ openFileDialogl.FileName;
OleDbConnection con = new OleDbConnection(connString);
con.Open();

Source="

//Tim bang dir 1iéu trong file Access
DataTable tables = con.GetOleDbSchemaTable(0leDbSchemaGuid.Tables,
new object[] { null, null, null, "TABLE" });
string tbl_name = "";
foreach (DataRow row in tables.Rows)
tbl_name = row[2].ToString();

//Truy van dit 1iéu va hién thi ra dataGridView

string query = "SELECT * FROM " + tbl_name;

dAdapter = new OleDbDataAdapter(query, connString);

//0leDbDataAdapter dAdapter = new OleDbDataAdapter(query,
connString);
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OleDbCommandBuilder cBuilder = new OleDbCommandBuilder(dAdapter);
dTable = new DataTable();

dAdapter.Fill(dTable);

BindingSource bSource = new BindingSource();

bSource.DataSource = dTable;

dataGridViewl.DataSource = bSource;
dataGridviewl.AutoResizeColumns();

for (int j = @; j < Convert.ToIntl6(dataGridviewl.Columns.Count) ; j++)

{
dataGridviewl.Columns[j].DefaultCellStyle.Alignment =

DataGridViewContentAlignment.MiddleCenter;

}

Forml_Load(sender, e);//Hién thi mau héng cho tap D va tiéu dé dong 1a uil,

uz2,...

}

con.Close();
textBox1l.Text = dataGridViewl.Columns.Count.ToString();

CayQD.Enabled = true;
TimRutGon.Enabled = true;
button4.Enabled = false;
label4.Visible = true;
label5.Visible = true;
panell.Visible = true;
panel2.Visible = true;

[ Rkt sk ok sk ok sk ok sk sk sk ok sk ok sk ok sk ok sk R stk ok sk ok sk sk sk ok sk ok sk ok sk sk sk sk sk ok sk sk sk sk ok kR sk sk sk stk ok sk sk ook ok /

private void CacellDD_Click(object sender, EventArgs e)

{

}

int D = Convert.ToIntl6(dataGridvViewl.Columns.Count) -1;

for (int i = 0; i < dataGridviewl.Rows.Count; i++)
dataGridViewl.Rows[i].Cells[D].Value = "";

OleDbCommandBuilder db = new OleDbCommandBuilder(dAdapter);

dAdapter.MissingSchemaAction = MissingSchemaAction.AddWithKey;

dAdapter.Update(dTable);

/***********************************************************************************

*% )
{

}

private void UpDateCSDL_Click(object sender, EventArgs e)

//DataTable dt = (DataTable)dataGridViewl.DataSource;
OleDbCommandBuilder db = new OleDbCommandBuilder (dAdapter);
dAdapter.MissingSchemaAction = MissingSchemaAction.AddWithKey;

dAdapter.Update(dTable);

private void button4_Click(object sender, EventArgs e)

{
}

richTextBox1l.Clear();

private void button5_Click(object sender, EventArgs e)

{

double T, L, H, V, A;
string D1 = "van", D2 = "Toan", D3 = "Ly", D4 = "Héa", D5 = "Anh van";
int D = Convert.ToIntl6(dataGridViewl.Columns.Count) - 1;



76

for (int i = @; i < dataGridviewl.Rows.Count; i++)

{

T = Convert.ToDouble(dataGridviewl.Rows[i].Cells[1].Value);

L = Convert.ToDouble(dataGridViewl.Rows[i].Cells[2].Value);

A = Convert.ToDouble(dataGridViewl.Rows[i].Cells[8].Value);

V = Convert.ToDouble(dataGridViewl.Rows[i].Cells[5].Value);

if (dataGridviewl.Rows[i].Cells[3].Value.ToString() == "No")
H=0;

else H = Convert.ToDouble(dataGridViewl.Rows[i].Cells[3].Value);

if (V>=8.5&T7T<9.5&L <9.5&H<9.5&A<9.5)
dataGridviewl.Rows[i].Cells[D].Value = D1;

else if (V < 8.5 & T > 9.5)
dataGridviewl.Rows[i].Cells[D].Value = D2;

else if (V < 8.5 & L > 9.5)
dataGridViewl.Rows[i].Cells[D].Value = D3;

else if (V < 8.5 & A > 9.5)
dataGridViewl.Rows[i].Cells[D].Value = D5;

else if (V < 8.5 & H > 9.5)
dataGridvViewl.Rows[i].Cells[D].Value = D4;

else if (V< 8.5 & T > 9)
dataGridViewl.Rows[i].Cells[D].Value = D2;

else if (V < 8.5 & L > 9)
dataGridViewl.Rows[i].Cells[D].Value = D3;

else if (V < 8.5 & A > 9)
dataGridviewl.Rows[i].Cells[D].Value = D5;

else if (V < 8.5 & H > 9)
dataGridvViewl.Rows[i].Cells[D].Value = D4;

else if (V < 8.5 & V >= 8 & T > 8.5)
dataGridViewl.Rows[i].Cells[D].Value = D2;

else if (V < 8.5 & V >= 8 & L > 8.5)
dataGridviewl.Rows[i].Cells[D].Value = D3;

else if (V< 8.5 & V >= 8 & A > 8.5)
dataGridviewl.Rows[i].Cells[D].Value = D5;

else if (V < 8.5 & V >= 8 & H > 8.5)
dataGridViewl.Rows[i].Cells[D].Value = D4;

else if (V < 8.5 & V >= 8)
dataGridViewl.Rows[i].Cells[D].Value = D1;

else if (V< 8.5& V >=7.5& T > 8)
dataGridviewl.Rows[i].Cells[D].Value = D2;

else if (V< 8.5 & V >= 7.5 & L > 8)
dataGridViewl.Rows[i].Cells[D].Value = D3;

else if (V < 8.5& V >= 7.5 & A > 8)
dataGridViewl.Rows[i].Cells[D].Value = D5;

else if (V < 8.5 & V >= 7.5 & H > 8)
dataGridViewl.Rows[i].Cells[D].Value = D4;

else if (V < 8 & V >= 7.5)
dataGridviewl.Rows[i].Cells[D].Value = D1;

else if (T >= 7.5)
dataGridvViewl.Rows[i].Cells[D].Value = D2;

else if (A >= 7.5)
dataGridviewl.Rows[i].Cells[D].Value = D5;

else if (L »>= 7.5)
dataGridviewl.Rows[i].Cells[D].Value = D3;

else if (H >= 7.5)
dataGridvViewl.Rows[i].Cells[D].Value = D4;

}

CayQD.Enabled = false;
TimRutGon.Enabled = false;
button4.Enabled = false;
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}
#tregion Phan trang tril!!!!
private void toolStripButton2_Click(object sender, EventArgs e)

{
richTextBox1.Clear();
}
private void toolStripButtonl_MouseHover(object sender, EventArgs e)
{
toolStripStatusLabell.Text = "M& File dir 1iéu Access";
}
private void toolStripButtonl_ MouselLeave(object sender, EventArgs e)
{
toolStripStatusLabell.Text = "";
}
private void toolStripButton2_MouseHover(object sender, EventArgs e)
{
toolStripStatusLabell.Text = "Xdéa két qua da thuc thi";
}
private void toolStripButton2_MouselLeave(object sender, EventArgs e)
{
toolStripStatusLabell.Text = "";
}
private void textBoxl_MouseHover(object sender, EventArgs e)
{
toolStripStatusLabell.Text = "Tap D - Tap quyét dinh";
}
private void textBoxl_MouselLeave(object sender, EventArgs e)
{
toolStripStatusLabell.Text = "";
}
private void toolStripComboBox1l_MouseHover(object sender, EventArgs e)
{
toolStripStatusLabell.Text = "Chon giai thuat dé thuc thi";
}
private void toolStripComboBoxl_ MouselLeave(object sender, EventArgs e)
{
toolStripStatusLabell.Text = "";
}
private void panell_MouseHover(object sender, EventArgs e)
{
toolStripStatusLabell.Text = "Chon mau cho tap diéu kién - Double Click
1én dgay !";
}
private void panell_Mouseleave(object sender, EventArgs e)
{
toolStripStatusLabell.Text = "";
}
private void panel2_MouseHover(object sender, EventArgs e)
{
toolStripStatusLabell.Text = "Chon mau cho tap quyét dinh - Double Click
1én day !I";

}
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private void panel2_Mouseleave(object sender, EventArgs e)

{
toolStripStatusLabell.Text = "";
}
private void panell DoubleClick_1(object sender, EventArgs e)
{
if (colorDialogl.ShowDialog() == DialogResult.OK)
panell.BackColor = colorDialogl.Color;
textBox1l_TextChanged_1(sender, e);
}
private void panel2_DoubleClick(object sender, EventArgs e)
{
if (colorDialogl.ShowDialog() == DialogResult.OK)
panel2.BackColor = colorDialogl.Color;
textBox1l_TextChanged_1(sender, e);
}
#endregion

}
namespace ID3_DECISION_TREE
{ /* Lép Attribute: mName: Tén thudc tinh; mValues: Gid tri cda thudc tinh; mLable:

Luu nhan 16p cla thudc tinh, néu né 1a thudc tinh quyét dinh */

public class toancuc

{
}

public static int pt; // dung pt lam bien toan cuc

public class Attribute
{
ArraylList mValues;
string mName;
object mLabel;
/* Khdi tao mét 16p Attribute c6 kiéu Object: mLabel = Label; Tén thudc tinh
bang réng; Gia tri bang null */
public Attribute(string name, string[] values)

{
mName = name;
mValues = new Arraylist(values);
mValues.Sort();

}

//Phuong thuc gan nhan 16p, tuc thudc tinh nay la nut 13
public Attribute(object Label)

{
mLabel = Label;
mName = string.Empty;
mValues = null;

}

//Phuong thitc AttributeName: L3y tén cua thudc tinh
public string AttributeName

{
}

//Phuong thuc tra vé mang cdc gid tri cla thudc tinh mvalues
public string[] values

{

get { return mName; }

get

{
if (mvalues != null)
return (string[])mValues.ToArray(typeof(string));
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else
return null;

}
}

//Phuong thuc tra vé vi tri clda value trong mvalue.
public int indexValue(string value)

{
if (mvalues != null)
return mValues.BinarySearch(value);
else
return -1;
}

//Phuong thuc tra vé tén cua thubc tinh
public override string ToString()

{
if (mName != string.Empty)
return mName;
else return mLabel.ToString();
}

// FFEEX[Gp xay dung cdy quyét dinhiokxsick
public class TreeNode

{

tri cua

mét nut

private ArraylList mChilds = null;

private Attribute mAttribute;

/* Kh&i tao cay quyét dinh. Thudc tinh vdi gid tri cla né dugc tao. Néu gia
thudc tinh khac null thi tao cdc nhanh Gng véi mdéi gid tri cia thudc tinh

c6 gia tri bang null, Ngugc lai mdét nit chua cé gia tri thi nhanh tao ra cé
c6é gia tri null*/

public TreeNode(Attribute attribute)

{
if (attribute.values != null)
{
mChilds = new ArraylList(attribute.values.Length);
for (int i = @; i < attribute.values.Length; i++)
mChilds.Add(null);
}
else
mChilds = new ArraylList(1);
mChilds.Add(null);
}
mAttribute = attribute;
}

// Thém mdét nut con vao nhanh c6 gia tri ValueName

public void AddTreeNode(TreeNode treeNode, string ValueName)

{
int index = mAttribute.indexValue(ValueName);
mChilds[index] = treeNode;

}

//Tra vé tén thudc tinh

public Attribute attribute

{

}
//Trd vé nit con cla nit cé tén 13 nhanh din dén né.
public TreeNode getChildByBranchName(string branchName)

{

get { return mAttribute; }

int index = mAttribute.indexValue(branchName);
return (TreeNode)mChilds[index];
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/*Lép xay dung cay quyét dinh cla thudt todn BuildDecisionTree*/
public class DecisionTree
{

private DataTable mSamples;

private int mTotalPositives = 0;

private int mTotal = ©;

private string mTargetAttribute = "NangKhieu";

private double mEntropySet = 0.0;

//Tra vé sé phan tlr True trong bang quyét dinh

private int countTotalPositives(DataTable samples)

{
int result = 0;
foreach (DataRow aRow in samples.Rows)
if ((string)aRow[mTargetAttribute] == "Co")
result++;
}
return result;
}

/* Duyét qua bang va kiém tra thudc tinh c6 gia tri 13 value va trd vé sé

phan t&r True va s6 phan to am. */

private void getValuesToAttribute(DataTable samples, Attribute attribute,

string value, out int positives, out int negatives)

{
positives = 0;
negatives = 0;
foreach (DataRow aRow in samples.Rows)
{
if (((string)aRow[attribute.AttributeName] == value))
if ((string)aRow[mTargetAttribute] == "Co")
positives++;
else
negatives++;
}
¥

//Phuong thuc tinh entropy -p+log(p+,2) + p-log(p-,2)
private double calcEntropy(int positives, int negatives)

{
int total = positives + negatives;
double ratioPositive = (double)positives / total;
double ratioNegative = (double)negatives / total;
/* Cay sé ngung lam viéc khi phat hién root.Attribute.value chia gia
tri null*/
if (total == 0)
return 9;
if (ratioPositive != 0)
ratioPositive = -(ratioPositive) * System.Math.Log(ratioPositive,
2);
if (ratioNegative != 0)
ratioNegative = -(ratioNegative) * System.Math.Log(ratioNegative,
2);
double result = ratioPositive + ratioNegative;
return result;
}

//Phuong thuc tinh luwgng thong tin thu thém (IG)
private double gain(DataTable samples, Attribute attribute)
{
string[] values = attribute.values;
double sum = 0.0;
for (int i = @; i < values.Length; i++)
{
int positives, negatives;
positives = negatives = 9;
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getValuesToAttribute(samples, attribute, values[i], out positives,
out negatives);

double entropy = calcEntropy(positives, negatives);

sum += -(double)(positives + negatives) / mTotal * entropy;

}

return mEntropySet + sum;
}
//Chon thudc tinh ¢ IG 16n nhat, trd vé thudc tinh t6t nhdt dé phan nhanh
cay quyét dinh
private Attribute getBestAttribute(DataTable samples, Attribute[]
attributes)
{
double maxGain = 90.0;
Attribute result = null;
foreach (Attribute attribute in attributes)

double aux = gain(samples, attribute);
if (aux > maxGain)
{
maxGain = aux;
result = attribute;
}
}
if (maxGain == @)
result = attributes[0];
return result;
}
//Tra vé True néu tdt cad cac miu cung 16p True
private bool allSamplesPositives(DataTable samples, string targetAttribute)

{
foreach (DataRow row in samples.Rows)
if ((string)row[targetAttribute] != "Co")
return false;
}
return true;
}

//Tra vé False néu tat cad cac miu cung 18p False
private bool allSamplesNegatives(DataTable samples, string targetAttribute)

{
foreach (DataRow row in samples.Rows)
{
if ((string)row[targetAttribute] != "Khong")
return false;
}
return true;
¥
//Tra vé nhan 16p chiém da sé trong samples
private Arraylist getDistinctValues(DataTable samples, string
targetAttribute)
{
ArraylList distinctValues = new ArraylList(samples.Rows.Count);
foreach (DataRow row in samples.Rows)
if (distinctValues.IndexOf(row[targetAttribute]) == -1)
distinctValues.Add(row[targetAttribute]);
}
return distinctvalues;
¥

//Pém s& cac mau thudc chiém da s6 trong samples.
private object getMostCommonValue(DataTable samples, string targetAttribute)
{
ArraylList distinctValues = getDistinctValues(samples, targetAttribute);
int[] count = new int[distinctValues.Count];
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foreach (DataRow row in samples.Rows)

{
int index = distinctValues.IndexOf(row[targetAttribute]);
count[index]++;

}

int MaxIndex = 0;

int MaxCount = 0;

for (int i = @; i < count.Length; i++)

{
if (count[i] > MaxCount)
MaxCount = count[i];
MaxIndex = i;
}
}

return distinctValues[MaxIndex];
}
public TreeNode mountTree(DataTable samples, string targetAttribute,
Attribute[] attributes)

{
mSamples = samples;
return internalMountTree(mSamples, targetAttribute, attributes);
}
//Phuong thuc 1lap xay dung cay quyét dinh
private TreeNode internalMountTree(DataTable samples, string
targetAttribute, Attribute[] attributes)
{ /*NEu tat cd cac miu cung thudéc mét 16p True thi tao ndt 1& c6 nhan

16p 1la True*/
if (allSamplesPositives(samples, targetAttribute) == true)
return new TreeNode(new Attribute(true));
/*Néu t&t cad cac miu cung thudéc mét 16p False thi tao nut 1a& c6 nhan 1ép
la False*/

if (allSamplesNegatives(samples, targetAttribute) == true)
return new TreeNode(new Attribute(false));

/* Néu khong con thubéc tinh diéu kién nao thi tao nhan 1ép cé s6 lan
xuat hién 16n nhat clGa thudc tinh quyét dinh */

if (attributes.Length == 0)
return new TreeNode(new Attribute(getMostCommonValue(samples,
targetAttribute)));
mTotal = samples.Rows.Count;
mTargetAttribute = targetAttribute;
mTotalPositives = countTotalPositives(samples);
mEntropySet = calcEntropy(mTotalPositives, mTotal - mTotalPositives);
Attribute bestAttribute = getBestAttribute(samples, attributes);
TreeNode root = new TreeNode(bestAttribute);
DataTable aSample = samples.Clone();
//Phuong thuc gan ndt vao cady Root
foreach (string value in bestAttribute.values)
{ // Xod tat cad cac dong trong bang asample.
aSample.Rows.Clear();
DataRow[] rows = samples.Select(bestAttribute.AttributeName + " = "
+ value + "'");
/*Chon tat cd cac dong c6 diéu kién thudc tinh tét nhdt bang gia tri
value cla né. Phan hoach cla thudc tinh diéu kién t6t nhat theo tap cac gia tri cua
né.*/

+

foreach (DataRow row in rows)

{
}

aSample.Rows.Add(row.ItemArray);
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/*Tao danh sach cac thudc tinh diéu kién loai thudc tinh tét nhat
dugc chon*/
ArraylList aAttributes = new ArraylList(attributes.Length - 1);
for (int i = @; i < attributes.Length; i++)
{
if (attributes[i].AttributeName != bestAttribute.AttributeName)
aAttributes.Add(attributes[i]);
}
/* NEu khong con doi tugng nao thi mot nut 1a dugc khdi tao véi nhan
16p c6 gia tri chung nhat (nhiéu nhat)*/
if (aSample.Rows.Count == 0)
root.AddTreeNode(new TreeNode (new
Attribute(getMostCommonValue(samples, targetAttribute))), value);
else
{
DecisionTree dc3 = new DecisionTree();
TreeNode ChildNode = dc3.mountTree(aSample, targetAttribute,
(Attribute[])aAttributes.ToArray(typeof(Attribute)));
root.AddTreeNode(ChildNode, value);

}
}
return root;
}
}
class AlgorithmSample
{
public static int SoNut = 1;
//Phuong thac in cac nut trong cay.
public static void printNode(TreeNode root, string tabs)
{
if (root.attribute.ToString().ToLower() 1= "co" &&
root.attribute.ToString().ToLower() != "khong")
Console.WriteLine(tabs +'|' + root.attribute + '|');
}
if (root.attribute.values != null)
{
for (int i = @; i < root.attribute.values.Length; i++)
{
// toancuc.KQT = toancuc.KQT + tabs + "\t" + "<" +

root.attribute.values[i] + ">";

Console.WriteLine(tabs + "\t" + " [ +
root.attribute.values[i] + "]");
TreeNode childNode =

root.getChildByBranchName(root.attribute.values[i]);
printNode(childNode, "\t" + tabs);
}

}
}
//Phuong thi&c dém s6 nut trong cay

public static int CalCountNode(TreeNode root)
{

if (root.attribute.values != null)

{

for (int i = @; i < root.attribute.values.Length; i++)

{

SoNut++;
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TreeNode childNode =
root.getChildByBranchName(root.attribute.values[i]);
CalCountNode(childNode);
¥
¥

return SoNut;

/] FFREEEREERRRRDhyong thitc k&t nGi co s& dit Liguikkkkksksksk sk

static DataTable GetData()

{
string connString;
string query;
Console.WriteLine("\n Chon tap tin du lieu");
Console.WriteLine("\n 1. Nhap so 1 de chon CSDL minh hoa cho cay QD Vi
du 2.1");

Console.WriteLine("\n 2. Nhap so 2 de chon CSDL Diem tong hop (DL
Hoc)");

string chon = "";

chon = Console.ReadLine();

int ch = Int32.Parse(chon);

if (ch == 1)

{

toancuc.pt = 1; //co 5 thuoc tinh quyet dinh 1la 5 mon nang khieu con

lai la thuoc tinh dieu kien

connString = "Provider=Microsoft.ACE.OLEDB.12.0;Data
Source=C:\\LuanVanLong\\Database\\Playteniss.accdb;Persist Security Info=False";
}
else
{

toancuc.pt = 1;//co 1 thuoc tinh la quyet dinh con lai la thuoc
tinh dieu kien

connString = "Provider=Microsoft.ACE.OLEDB.12.0;Data
Source=C: \\LuanVanLong\\Database\\DataID3 accdb;Persist Security Info=False";

//toancuc.pt = 1;//co 1 thuoc tinh la quyet dinh con lai la thuoc tinh
dieu kien
// connString = "Provider=Microsoft.ACE.OLEDB.12.0;Data
Source=C: \\LuanVanLong\\Database\\DataID3 accdb;Persist Security Info=False";
OleDbConnection con = new OleDbConnection(connString);
con.Open();

[/ FFREEREERTIN bAng dir 1iéu trong file Accesskxikkiokx

DataTable tables = con.GetOleDbSchemaTable(0leDbSchemaGuid.Tables,
new object[] { null, null, null, "TABLE" });

string tbl_name = "";

foreach (DataRow row in tables.Rows)

tbl_name = row[2].ToString();
//query = "SELECT T, L, H, V,NN, NK FROM " + tbl_name;

//query = "SELECT TO, LY, HO, NV,AV, Nangkhieu FROM " + tbl_name;
query = "SELECT * FROM " + tbl_name;

OleDbDataAdapter dAdapter = new OleDbDataAdapter(query, connString);
OleDbCommandBuilder cBuilder = new OleDbCommandBuilder(dAdapter);
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DataTable result = new DataTable();
dAdapter.Fill(result);

con.Close();

return result;

}
static ArraylList getDistinctValue(DataTable samples, string targetAttribute)

{

ArraylList distinctValues = new ArraylList(samples.Rows.Count);

foreach (DataRow row in samples.Rows)

if (distinctValues.IndexOf(row[targetAttribute]) == -1)
distinctValues.Add(row[targetAttribute]);

}

return distinctValues;
}

static void Main(string[] args)

{

DataTable samples = GetData();

int numberColumn = samples.Columns.Count; //tong so thuoc tinh trong
bang du lieu

int sl; //sl chinh la so thuoc tinh lam thuoc tinh quyet dinh

sl = toancuc.pt;

Attribute[] attributes = new Attribute[numberColumn-sl];
for (int i = @; i < numberColumn -sl; i++)

{
Arraylist temp = getDistinctValue(samples,
samples.Columns[i].ColumnName);
attributes[i] = new Attribute(samples.Columns[i].ColumnName,

(string[])temp.ToArray(typeof(string)));
}

for (int i = samples.Columns.Count - sl; i < numberColumn; i++)

{
//Console.WriteLine("\n Cay quyet dinh 1la |  {e} |
\n",samples.Columns[i].ColumnName);

Console.WriteLine("\n Cay quyet dinh la: \n");

DecisionTree BuildDecisionTree = new DecisionTree();

TreeNode root = BuildDecisionTree.mountTree(samples,
samples.Columns[i].ColumnName, attributes);
printNode(root, " "),

Console.WriteLine("\n Enter de tiep tuc");
Console.Read();
Console.Read();

}

Console.Read();
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