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TOM TAT: Béo céo dé xudt va chitng minh mét sé tinh chdt cua viéc 1am min, 1am thd cac gia tri cia thuge tinh chi sé diéu kién
hodc quyét dinh doi véi khoi thdng tin va 14t cat cua n6. Mai khi céc lop twong dwong diéu kién hodc quyét dinh trén khai quyér dinh
diroc 1am min, 1am thé thi chdng sé cam sinh mgt phan hogc cam sinh viéc 1am min, lam thd cac I6p twong umg trén lat cat. Tir cac
két qua tim duwot cua viéc lam min, lam tho cac Iép trong diong diéu kién hogc quyet dinh dwoc cam sinh mgt phan hodc cam sinh
trén lat cat thi viéc tinh cac ma trdn dé hé tro-trén lat cat sé duoc don gidn hon giong nhu viéc tinh cac ma trdn do trén khoi quyét
dinh khi 1am mjn, 1am thd cac gia tri ciia thugc tinh chi sé diéu kién hogc quyét dinh.

Tir khéa: Khdi thdng tin, khai pha lugt quyér dinh, khéi di liéu.

I. CAC KHAI NIEM

1. Khéi, lat cit ciia khoi [1]
Pinh nghia I.1

Goi R = (id; Ay, Agyey An ) la mét bo hitu han cdc‘phd‘n ur, trong @6 id la tdp chi s6 hitu han khdc rong, A
(i=1..n) la cac thugc tinh. Moi thugc tinh A; (1=1..n) ¢6 mien gia tri twong ing la dom(A)). Mot khoi r trén R, ki hi¢u
r(R) gom mét sé hitu han phan tir ma moi phan tw la mot ho cdc dnh xa tir tdp chi so id dén cac mién tri ciia cdc thugc
tinh A; (i=1..n).

No6i mot cach khac:

te r(R) < t={t':id - dom(A)}i-1.n -
Ta ki hiéu khdi d6 13 r(R) hodc r(id; Ay, As,..., A, ), d6i khi néu khong gay nham 1an ta ki hiéu don gian lar.
Pinh nghia 1.2

Cho R = (id; Ay, As,..., Ay ), 1(R) la mét khoi trén R. Véi méi xe id ta ki hiéu r(Ry) la mét khoi véi Ry = ({X};
Ay, A,..., Ay) sao cho:

tee M(Ry) < t, = {t' = t‘[} 1n, 0 dayte r(R), t={t:id — dom(A)}i1n,

X

Khi d@6 r(Ry) duwoc goi la mét ldt cdt trén khoi v(R) tai diém X, d6i khi ta ki hiéu la r,.

Sau ddy, dé cho don gian ta sir dung cac ki hiéu:

X0 =(x; A) ;id? = {xV | x e id}.

Ta goi x” (x € id, i = 1..n) 1a c4c thudc tinh chi sé ctia lwoc dd khdi R = (id; Ay, A,,....An).
2. Khdi théng tin [5]

Pinh nghia 1.3: Cho heoc do khoi R = (id; Ay, Ay, ..., Ay), 7 la mot khoi trén R. Khi d6 khoi théng tin la mét bo
bon IB = (U, 4, V, f) véi U la tap cdc doi twong thuc r goi la khéng gian cac doi twong, A = Uid(i) la tap cac thudc

i=1

tinh chi sé cia doi twong, V = U Vx“) , Vx“) la tdp gid tri ciia cde doi twong g véi thude tinh chi sé *® f1a ham
xWea

thong tin UxA— ¥ théa man: vueU, ¥xVeAtacofu, x")e V .
Ta goi f(u, x¥) 1a gia tri cuia ddi twong u tai thudc tinh chi s6 x®.

Néu V chira gia tri thiéu & it nhat mot thudc tinh chi s6 x¥ €A thi ta noi IB 1a khdi thong tin khong ddy du,
nguoc lai IB 1a khoi thong tin day du, hay n6i mot cach don gian la khoi thong tin.

Pinh nghia 1.4: Cho lugc do khoi R = (id; Ay, Ay, ..., Ay ), 7 la mét khoi trén R, ry la lat cat ciia khoi r tai diém
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xeid. Khi dé lat cat ciia khoi thong tin tai x la mét b bon IB, = (U, Ay, Vy, T,) v6i U la tap cdc doi twong thuge r goi la
r n : r ’
khong gian cdc doi twong, Ax = U x® la tap cac thuoc tinh chi so cua doi twong trén lat cat tai x, Vy = U VX“) Vo
i=1 xMeA,

la tdp gid tri ciia cdc doi twong g véi thudc tinh chi sé x® £, 12 ham thong tin UXA, -V, théa man: HueU, v xO eA,
taco f(u,x") eV .

3. Quan h¢ khong phin biét dwerc [5]

Pinh nghia 1.5

Cho khoi théng tin 1B = (U, A, V, ). Khi d6 véi méi tdp thudc tinh chi s6é P< A ta xdc dinh mét quan hé tirong
dwong, ki hi¢u IND(P) dinh nghia nhu sau:

IND(P) = {(u,v) € UxU | x?&P: f(u, x")=f(v, x¥)},
va goi la quan h¢ khong phan biét dugc:
T dinh nghia ta c6: IND(P) = ﬂ |ND(X(i)) .

xNep

Quan h¢ IND(P) chia U thanh céc 16p twong duong, tao nén mét phan hoach cta U, ki hi¢u U/IND(P) hay don
gian hon la U/P.

Véi mdiu € U, 16p tuong duong chira u theo quan hé IND(P), ki hiéu [u]p duoc dinh nghia nhu sau:
[ulp={v e U]|(uyVv) € INDP)}.

Theo dinh nghia ndy ta thiy: hai phin tir u, v € U thudc ciing mot 16p twong dwong khi va chi khi chung c¢6 gia
tri nhu nhau trén moi thude tinh chi so trong P.

Pinh nghia 1.6

Cho khéi théng tin IB = (U, A, V, f), P, QC 4 la tdp cdc thude tinh chi s6, U/P = {Py, P,,..., Py}, UIQ = {Qy,
Qy, ..., Ont la cac phan hoach dwoc sinh boi P, Q twong ung. Khi do ta noi phan hoach theo Q tho hon phdn hoach theo
P, hay phdn hoach theo P min hon phdan hoach theo Q khi va chi khi:

P e U/P, J_Qj € U/Q P; _CQJ', i= l..m,j =1.n.
4. Khéi quyét dinh [5]
Pinh nghia 1.7

Cho khéi thong tin IB = (U,A,V,f) véi U la khéng gian cac doi twong, A = | Jid®) Khi d6 néu A dwoc chia thanh 2
tap Cva D sao cho: i

k n
C= U X(i) , D= U X(i) ,
i=1,xeid i=k+1,xeid

thi khoi thong tin IB goi la khoi quyét dinh va ki hiéu la DB=(U,CUD,V,f), véi C la tdp cdc thue tinh chi so diéu kién
va D la tap cac thugc tinh chi so quyet dinh.

Tir dinh nghia cua khdi quyét dinh, ta thiy:
CLD=A, CnD=2,
Ta c6 thé ki hi¢u khdi quyét dinh mot cach don gian la: DB=(U, CUD).

Dinh nghia 1.8: Cho khoi quyét dinh DB=(U,CUD,V.f), véi C l tdp cdc thuge tinh chi 6 diéu kién va D la tap
cde thude tinh chi sé quyét dinh. Khi dé lat cdt cia khoi quyet dinh tai x (x €id) la mgt bé bon DB, = (U, C*LD, V,, f,)
voi U la tdp cac doi twong thugce ¥ goi la khéng gian cac doi tiwong,

k
coUx” b= U xWA,= C*CD X

i=1 i=k+1

V= U v 0, Vo, la tdp cde gid tri ciia cdc doi tiwong vmg véi thude tinh chi sé x¥, f, 1a ham thong tin UxA,
e, 0

—Vy thoa man: eV, vxV eA, ta co f(u, x") eV .
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Nhin xét:

Cho khoi quyét dinh DB=(U,CUD,V.f). Khi d6, néu id={x} thi khoi quyét dinh DB suy bién thanh bing quyét
dinh nhw da biet.

Khi nghién ctru khéi quyét dinh, nguoi ta muon rit ra tir 46 céc luat quyét dinh. Trong cac luat quyét dinh nay,
phan diéu kién s& tuong tmg véi cac thudc tinh chi sé diéu kién, phan két luan s& tuong tng vdi cac thude tinh chi sb
quyét dinh.

Céc luat quyét dinh dugce rit ra tir khéi quyét dinh duogc chia thanh hai loai:
i) Céc luat diing trén toan khoi.
ii) Cac luat chi dung trén timg lat cit cu thé.
5. Luét quyét dinh [5]
Pinh nghia 1.9
Cho khéi quyét dinh DB = (U, CUD), véi U la khéng gian cdc doi twong:
c= ij x®, D= U x®, va C'= Ux“’ D*= U x®, xeid.
i=1,xeid i=k+1,xeid i=k+1

Khi do:

U/C={Cy,C,.....Cn}, UIC'= {C,;,C,,...C,. }.

U/D={D,,D,,....D}, UID’= {D ,,D,,,..., D,, }. twong ting la cdc phan hoach dwoc sinh ra boi C, C*, D, D*.
Mot luat quyet dinh trén khoi co dang:

Ci —» D, i=1.m, j=1.k,

va trén ldt cdt tai diém x cé dang:

Cxi — Dy, i=1..1y, j=1..hy.

Ménh dé 1.1

Cho khéi quyét dinh DB = (U, CUD), véi U la khéng gian cdc doi tiwong:

C= LkJ «® D= U < va cxzo NON U <@ xeid,

i=1,xeid i=k-+1 xeid i=1 i=k+1
U/C={C.,C,....Cqy}, UIC= {C,,,C,,,...,.C } U/D={D,,D,.....D}, UID’= {D ,D,,,..., D}
Khi d6: vCie UIC, ¥Dje U/D ta co:

Ci= ()Cy, D= [ Dy, v0iPxell 2.t} Guefl, 2.0}

xeid xeid

Pinh nghia 1.10

Cho khéi quyét dinh DB=(U,CUD), CieU/C, DjeUD, C, eU/C’, D, eUD* i=l.m, j=L.n,
pefl,2,. %}, ae{l,2,...h}, x€id. Khi d6, d ho tro, dé chinh xdc va dg phi ciia ludt quyét dinh Ci— Dj trén khoi 1a:

- D¢ hé trg: Sup(Ci,D;) = |CinD)),

- B chinh xac: Acc(C;,D;) = ICin D, | ,

IC;
- Do phii: Cov(C;,D;) = |G N Di
|D;
con doi véi ludt quyét dinh Cyp — Dyq trén lat cdt cua khéi tai diém x 1a:

- Do ho tro: SUp(Cyp,Dxq) = [CxpDxg)l,
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- D6 chinh xac: Acc(Cyp,Dyg) = 1C6 N Digl,
1C |

- Bg phui: Cov(Cyp,Dyq) = 1Ce N Dyl
IDy

Tur dinh nghia nay, ta co:

D)=L

xp?

n h,
0< ACC(Ci,Dj) < l, 0< ACC(CXp,DXq) < 1, z ACC(Ci, DJ) :1, z ACC(C
gq=1

=1
0 < Cov(C;,Dj) £1,0 < CoVv(Cyp,Dyg) <1,
m t,
> Cov(C,,D,)=L > Cov(C,,,D,,) =1
i=1 p=1
Ta c6 thé biéu dién do do cua cac luat quyét dinh trén khéi duéi dang cac ma tran d§ do nhu sau:
- Ma tran d6 hd tro:

Sup(C,,D,) ... Sup(C,,D,)
Sup(ChDj)mxn: v '

Sup(c:m’ Dl) Sup(Cm’ Dn)

- Ma tran d6 chinh xac:

Acc(C,,D;) .. Acc(C,,D,
AC(CLDm = (G, D) (€..D,)

Acc(C,,D,) .. Acc(C,.D,)
- Ma tran d6 phu:

Cov(C,,D,) .. Cov(C,,D,
COV(CD)m = (C,.D) (C,.D,)

Cov(C,,D;) .. Cov(C,,D,)
Véi cac luat quyét dinh trén cac 1at cét cua khoi thi ta ciing c6 cac ma tran do hd trg, do chinh xac va do phu
tuong tu.
Pinh nghia 1.11
Cho khéi quyét dinh DB=(U,CUD), C;eUIC, D;eU/D twong img la cac I6p tuwong dwong diéu kién va cdc lop
twong dwong quyét dinh duwoc sinh béi C, D, Ci— Dj la mot ludt quyét dinh trén khoi DB, i=1..m, j=1..n.
- Néu Acc(Ci—> D;j) = 1 thi Ci— D; goi la mét ludt quyét dinh chdc chdn.
- Néu 0 < Acc(Ci— Dj) < 1 thi Ci— D goi la mét ludt quyét dinh khéng chdc chin.
Ménh dé 1.2
Cho khéi quyét dinh DB = (U, CUD), véi U la khéng gian cdc doi tuong:
k n
C= U x0 D= U K0 .

i=1,xeid i=k+1,xeid

Khi dé vCieU/C, vD;jeU/D, (i=1..m, j=1..n) ta co:

I) ACC(Ci—) Dj) = M,

>_Sup(C;,D,)

i) covCoDy)= PGB

3 sup(C,.D,)

p=1
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Pinh nghia 1.12

Cho khoi quyét dinh DB=(U,CLD), C;eUIC, D;eUID, i=1..m, j=1..n twong itng la cic I6p twong dwong diéu
kién va céc I6p twong dwong quyét dinh dwoc sinh boi C, D; a, 8 la hai ngudng cho trude (e, Be(0,1)). Khi d6, néu
Acc(Ci,D;) > ava Cov(C;,Dj) > B thi ta goi Ci— D la ludt quyét dinh c6 y nghia.

Pinh nghia 1.13

Cho khéi quyét dinh DB=(U,CUD,V,f), véi U la khéng gian cdc déi twong, ae CUD, V, la tdp cdc gid tri hién
CO Ciia thudc tinh chi s6 a. Gid sir Z={x;€U | f(x,a) = z} la tdp cdc doi twong cé gid tri z trén thudc tinh chi sé a. Néu Z
dwoc phdn hoach thanh hai tap W va Y sao cho: Z=WUY, WA= véi W={x, €U| f(x,,a) = w, weVa}, Y=={x,€U|
f(Xq,8) =Y, Y&Val, thi ta néi gia tri z ciia thugc tinh chi $6 a dwoc lam min thanh hai gid tri moi wva y.

Dinh nghia 1.14
Cho khéi quyét dinh DB=(U,CUD,V,f), véi U la khéng gian cdc doi twong, ae CUD, V, la tdp cdc gid tri hién

CO ciia thudc tinh chi sé a. Gid sir f(Xp,@)=W, f(Xq @)=y twong irng la gia tri ciia xp, Xq trén thudc tinh chi 6 a (p=q). Néu
tai thoi diém nao do ta co: fxp,a)= f(Xq,8)=z, (z2Vy) thi ta néi hai gia tri w, y ciia a dwoc lam thé thanh gia tri moi z.

Pinh Iy 1.1

Cho khéi quyét dinh DB = (U, CUD, V, ), véi U la khéng gian cic doi tuong, ae CUD, V, la tdp cdc gid tri
hién ¢é ciia thudc tinh chi sé a. Khi d6, hai lop twong duong E,, Eq nao do (E,, EqeUIE, E{C,D}) duoc lam tho thanh
lop twong dwong moi Es khi va chi khi va; =a: f(Epa) = f(Eq.a).

Pinh Iy 1.2

Cho khéi quyét dinh DB = (U, CUD, V, ), véi U la khéng gian cdc doi twong, ae CUD, V, la tdp cdc gid tri
hién c6 cua thugc tinh chi s6 a. Khi dé, 10p twong dwong Es (Es€UIE, E{C,D}) duwoc lam min thanh hai I6p twong
dwong moi Ey, Eq nao do khi va chi khi ta co thé dat: f(Ep,a)=w, f(Eq.a)=y va E;_ Eq= Es, W, y &V, W=y.

Pinh Iy 1.3

Cho khoi quyét dinh DB = (U, CUD), véi U la khéng gian cdc doi twong:
k ) n ) ko n _

C=J x@.,D= |J x©.,va CX=Ux(') D= X xeid.

i=1,xeid i=k+1,xeid i=1 i=k+1

UIC={C;,Ca..., Gy}, UIC'= {C,y, C,,...,C, }, UD={D1,D,.... D}, UID'= {D,,,D,,....D,, }.

*1 =xh,
a, B la hai ngudong cho trudc (o, f(0,1)).

Khi d@6: néu C; — Dj la mét lugt quyét dinh ¢6 ¥ nghia trén khoi quyét dinh thi né ciing la mét ludt quyét dinh cé
¥ nghia trén mét ldt cdt bt ki ciia khoi quyét dinh tai x id.

Il. KET QUA NGHIEN CU'U

1. Lam min, thd cac I6p twong dwong diéu kién trén khoi quyét dinh va trén lat cat.
Ménh dé 11.1

Cho khéi quyét dinh DB = (U, CUD, V, f), a=x®e C, V, ld tdp cdc gid tri hién c6 ciia thuc tinh chi sé diéu
kién @, gia tri z cia a dwoc lam min thanh hai gia tri moi w va y.

C= ij x0,0= (] X<i),vaCX=Ox(”,DX=OX(”  xeid.
i=1

i=1,xeid i=k+1,xeid i=k+1
UIC={C1,C, ..., Cu}, UIC'= {C,;,C,,...,.C,, }, UID={D1,D,.....Di}, UID'= {D,;,D,5,....D,, }»

Khi d6, néu 16p twong dwong diéu kién Cse UIC, (f(Cya)=2 ) duoc lam min thanh hai 16p twong dwong diéu
kién méi C,,Cq (f(Cpa)=w, f(Cqa)=y, vdi w,yeV,) ndo dé thi trén lat cdt ty, ton tai [op twong dwong Cyi théa man: Cs
< Cyi, ciing dwoc lam min thanh hai I6p twong dwong diéu kién méi Cy;va C;-5a0 cho: Co,cC,; CocCyi (f(Cyiv@)=W,
f(C.i-a)=y).

Ta néi trén lat cét r, thi C; duoc 1am min cam sinh mét phan thanh hai lp twong dwong diéu kién méi C,; va
C,;»boi sy 1am min cua Csthanh hai l6p twong dwong diéu kién moi Cp,Cy.
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Chtrng minh
Theo gia thiét ta co: Cse UIC, ((Cya)=z ) dwoc lam min thanh hai I6p twong dwong diéu kién méi Cp.Cq
(f(Cpa)=w, f(Cqa)=y, véi w,ygV,). Vi Cse U/C nén 4p dung két qua ctia ménh dé 1.1 ta c6: C; = ﬂ C
xeid
ra 3 Cy e U/C thoa man: C; < Cy;. Mit khac, do Cg duge lam min thanh hai 16p C,va Cq nén theo dinh Iy 1.2 ta cé: Cs
=C,u Cy= C,, Cq £ Cyi vii f(Cp,a)=w, f(Cq,a)=y.

0, Lt do suy

Sau cung, ta gan cho mdi phan tir u € Cy \ C, tai thudc tinh chi sO a mot trong hai gia tri w hodc y thi ta dugc
mot phan hoach cua C,; thanh hai 16p twong duong diéu kién méi la C,;-va C,;- théa man f(C,;,a)=w, f(C,;,a)=y va Cy;
= Cxi' o Cxi”-

Két qua 1a trén 1at cét r, thi I6p tiong dwong diéu kién C,; théa man: Cs < Cy;, ciing dwoc lam min thanh hai 16p
twong diong diéu kién méi Cy;-va C,; a0 cho: CocC,yi, CucCyi (f(Cyiy@)=w, f(C,;,a)=y) va Cy = Cy;» W Cyion.
Ménh dé 11.2

Cho khéi quyét dinh DB = (U, CLD), a=x"e C, V, la tdp cdc gid tri hién c6 cia thudc tinh chi sé diéu kién a,
gid tri z cua a dwoc lam min thanh hai gia tri moi w va y.

K n kKo N

C= U x", D= U x@, va CX:UX(') ,D*= U x| xeid.
i=1 xeid i—k+Toxeid i=1 i=k 1

UIC={C1,Ca.rs Cu}, UIC'= {C,y,Cyi0.,C .} UID={D1D,..... D}, UID'= {D, D,,...., D,y

Cse UIC, C, € UIC*, C c Cy;, D;eU/D*, s=1..m, i=1.t, j=1..h, Khi do, néu Cs (f(Csa)=z ) duoc lam min

thanh hai 16p twong dwong diéu kién mdi Cp va Cq (f(Cp,a)=w, f(Cq,a)=y va trén lat ¢t 1y, Cyi duge 1am min cam sinh
mot phan thanh hai l6p twong dwong dieu kién méi C;-va Cy;- thi:

I) CXi = Cxi' chi” )
i) 1/D,eU/D": Sup(Cy,Dy) = SUP(C.yDy) + SUP(Ci+Dig) v6i j=1,2, .0y

Chirng minh
i) Do cach 1am min cua 16p tuong duong diéu kién Cy; ta thiy rang: Cy = Cy- U Cyo.

i) Theo gia thiét ta c6: C,; dugc lam min cam sinh mot phan thanh hai I6p twong dwong diéu
klél’l moi Cxi’vé Cxi”

=C,i=CyuUCy»vaCyn Cyr=D..
Mat khéc: ¥ DyjeU/D*: Sup(Cyi,Dyj)=|CyirDyj| = [(Cyxi» U Cyir) N Dyl = |(Cx:M Dyj) W (Cyi» M Dyg)-
Ta co: Cyi:n Cyi =0 = (Cy Dyj) N(Cyir N Dy) = @.
Suy ra: Sup(Cyi,Dy) = |(Cxi:m Dyj) W (Cxir M Dyj)| = [( Cxixn Dy [+ |( Cxi> ™ Dyg)| = Sup(C.i,Dyj) + Sup(C,i,Dyj).
Viy ta suy ra: ' Dy;eU/D*: Sup(Cy;,Dyj) = Sup(C,:,Dyj) + Sup(C,i+,Dyy), vdi j=1,2, ..., hy.
) Tir két qua nay ta thy: dong twong tng véi lop twong dwong diéu kién Cy; trong ma tran do hé tr doi voi lat
cat ry s€ dwoc tach thanh hai dong maoi twong g véi hai I6p tuwong dwong diéu kién mdi C,;ova Cy;on.

Do d6, dé tinh gia trj ctia cdc phan tir clia hai dong méi nay trong ma tran d¢ hd trg véi 1t cat r, thi dau tién ta
tinh cac gia tri Sup(Cy, Dyj) v6i j=1,2,...,hy. Sau do, ta suy ra cac gia tri Sup(Cy;», Dyj) 1a hiéu gitra Sup(Cy;, Dyj) va
Sup(Cyi:, Dy) vai j=1,2,...,hy.

Ménh dé 11.3
Cho khéi quyét dinh DB = (U, CUD, V, f), a=x" e C, V, ld tdp cdc gid tri hién ¢6 ciia thudc tinh chi sé diéu

Kién a, cdac gid tri wva y cua a dwoc lam thé thanh gia tri moi z.

C= LkJ x®, D= U x“),vaCx=Ox(”,Dx=Ox(” , xeid.
i=1

i=1,xeid i=k+1,xeid i=k+1
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UIC={C1,Cy....Cn}, UIC'= {C,;,C,,....Cy }, UD={D1,D,, ... D}, UID'= {D,, D,,,..., Dy }-

Khi d@6, néu hai I6p tiwong dwong diéu kién C,.Cq e UIC, (f(Cp,a) w, f(Cq,a)=y) ndao do dwoc lam thd thanh lop
twong dwong diéu kién méi Cse UIC ( f(Cg,a)=z ) thi trén it cdt ry ton tai hai I6p twong dirong diéu kién Cy, Cyj thoa
mén: C,c Cy;, CocCy;, ciing duwoc lam tho thanh I6p twong dwong diéu kién méi Cy sa0 cho: Cs cCy.

Ta néi trén lat cit I thi hai I6p twong dwong diéu kién C;, C,j duoc lam thd cam sinh thanh Cy bai sy lam thd
cla hai 16p twong dwong diéu kién Cp,Cq thanh C.

Chtrng minh

Theo gia thiét ta co: C,, Cq € UIC, (f(Cpa)=w, f(Cq,a)=Y), 4p dung két qua ctia ménh d¢ 1.1 ta suy ra trén lat cat
I ton tai hai l6p twong duong diéu kién Cy;, Cyj théa man: Coc Cy; Cqc Cyj. Tir @6 ta ¢0: f(u,a)=w véi ue C,cCy =
f(Cxi,@)=W, twong tu ta ciing co. flu,a)=y voi u e Cq cCyy = f(Cyj,a)=y.

Mat khac ta lai ¢6 theo gia thiét: hai I6p twong dwong diéu kién Cp.Cq € UIC duwoc lam tho thanh [6p twong
dirong diéu kién méi Cse UIC, do d6 theo két qua ciia dinh 1y 1.1 thi ta co:

va; #a, a; €C: f(Cp,ay) = f(Cq,8j) = Va; #a, a; eC*: f(Cp,3) = f(Cqay) (1)
Trong lat cat ry thi tir C,c Cyi € UIC* = VA, #a, a; €C* f(C,,a)) = f(Cyiay) (2)
Tuong tu, ta c6: Cqc Cyj € UIC* = Va; #a, 3 eC”: f(Cq,ay) = f(Cy;,3;) (3)
Tu (1), (2) va (3) ta suy ra: va; #a, a eC*: f(Cy,ay) = f(Cy;,a).
Do vay, 4p dung diéu kién can va du trong phat biéu cua dinh 1y 1.1 ta O hai I6p twong dirong diéu kién Cy;, Cyj
duogc 1am thd cam sinh thanh Cy boi su 1am thé cia hai I6p twong duong diéu kién C,,Cq thanh Cs.
T tinh chit cta viée 1am thd hai I6p twong dwong diéu kién Cy;, C,; thanh Cy ta co:
Cax=(CiuCy)2(C,uCy=C
Do d6: Cs < Cy.
Ménh dé 11.4

Cho khéi quyét dinh DB = (U, CLD), a=x"e C, V, la tdp cac gia tri hién c6 cua thudc tinh chi 56 diéu kién a,
cdc gid tri wva y cua a dwoc lam tho thanh gid tri moi z.

k n k ) n
C= |J x».D= [J x®.va CX=UX(') D= x®  xeid.
i=1,xeid i=k+1,xeid i=1 i=k+1
U/C={C,,C,,....Cn}, UIC'= {C,,,C,,,....C, }, UID={D,,D;,....D}, UID'= {D,, D, ,...,D,, }.
Cp, Cq € UIC, (f(Cpa)=w, f(Cq,a)=y), Dy eU/D*, h=1..h,. Khi d¢, néu C,, Cq duwoc lam thé thanh I6p tuwong

dwong diéu kién méi Cs, (f(Cs,a)=2 ) VA trén ldt cat ry hai l6p twong dwong diéu kién Cx;, Cyj (Coc Cyi, Cqc Cyj) dugce
lam thd cam sinh thanh Cy thi:

I) Cxi chj = ka
i) ¥ D eU/D*: Sup(Cyi, D) +Sup(Cyj,Dyn) = SUp(Cyi, Dn), véi h=1,2, ... hy.
Ching minh

i) Gid sur ta co: xe C,u Cy; = Xe Cy hodc xe Cy;. Néu xe C,; thi do hai 16p twong duong Cy;, C,j dugce lam
thé thanh 16p twong duong Cy = f(x,a) = f(Cy;,a)=f(Cy,a)=2.

Mit khac, ap dung két qua ciia dinh 1y 2.1 ta ¢ va; = a: f(Cxia) = f(Cy,a5)= f(Cxody) = f(x,) = f(Cyiy) =
f(Cy;, &)= f(Cudj) = xeCy. Hoan toan tuong tu, khi x €C, ta cling chimg minh dugc xeCy.

Vay suy ra: (Cq U Cg) < Cue (5)

Nguoc lai, gia str XeCyy, Vi Cyi Va Cyj duge lam tho thanh Cyy nén ap dung két qua cua dinh 1y 2.1 ta c6: va; =
a: f(CXi,aj): f(CXj,aj): f(ka,aj) = f(X,aj) :f(Cxi,aj) = f(ij,aj). Mit khac, do xeCy = f(X,a):Z ma z dugc lam tho tor w
vay = f(x,a)=w hodc f(x,a)=y.

- Néu f(x,a)=w = f(x,a)=f(C;,a)= w = xeC.

- Néuf(x,a)=y = f(x,a)=f(Cy;,a)= y = xeC,;
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Vay xeCy; hodc xeCy; = xeC,; L Cy;.
Do do, tir xe Cy=> XeCy; L Cy. Vay: Cy < (Ci U Cy) (6)
Két hop (5) va (6) ta c: Cy; U Cyj = Cxi.
i) Vi Cyi, Cyj 1a céc 16p twong duong diéu kién, nén ta co: CunCy=2.

Mat khac: v Dy, €U/D*: SUp(Cy, Dyxn)=|Cyk 1 Dn| = |(Cxi U Cxj) M Dyn| = [(Cxi ™ Din) W (Cy5 ™ D).
Ta co: CinCyy= = (Cxin Dyn) N(Cyj N D) = <.

Suy ra: Sup(Cx,Dxn)= |(Cxi Dxn) W (Cxj M Dxn)| = [(Cxi N D)+ [(Cx5 ™ Dxn)| = Sup(Cyi, Dxty) + SUP(Cyj, Dxcn).-
Vay suy ra: v Dy, €U/D*: SUp(Cyi,Den)= SUP(Cxi,Dyy) + SUP(CyiuDxn) v6i h=1,2, .. .

Nhu vy, ta thiy hai dong ctia ma tran do hd tro trén lat cit ry tuong (g voi hai 16p tuwong duong diéu kién Cy;,
Cy; dugce két hop thanh mot dong mdi twong ng v6i 16p tuong duong diéu kién Cy. Gia tri mdi phan tir cia dong méi
tuong Gmg voi Cy 14 tong gia tri hai phan tir cua hai dong twong ng voi Cy va Cy-

2. Lam min, thd céc lép twong dwong quyét dinh trén khéi va trén lat cit.
Mgénh dé 11.5

Cho khéi quyét dinh DB = (U, CuD, V, ), a=x" e D, V, la tdp cac gia tri hién ¢6 cia thuge tinh chi sé quyét
dinh a, gi& trj z ciia a dwoc lam min thanh hai gia tri moi w va y.

C= LkJ x®, D= U x(‘>,véCX:Ox“),DX:OX(‘)  xeid.

i=1,xeid i=k+1,xeid i=1 i=k+1

U/C:{Cl,CZ,...,Cm}, u/IC*= {Cxl,sz,...,Cxlx}, U/D:{Dl,Dz,...,Dk}, U/D*= {Dxl' sz,..., thx}1

Khi dé, néu I6p twong dwong quyét dinh Dse UID (f(Dsa)=z ) dwoc lam min thanh hai l6p twong dwong quyét
dinh méi Dy, Dy (f(Dp,2)=w, f(Dg,a)=y, véi w,ye V) nao dé thi trén lat cdt ry, ton tai I6p twong dwong Dy; thoa man: Dy
< Dy, ciing dwoc lam min thanh hai 16p twong dwong quyét dinh méi Dy va Dy sao cho: Dyc D,;; Dgc Dy
(f(D.ina)=w, f(D.ia)=y).

Ta npi trén lat cat r, thi [op twong dwong quyét dinh Dy; duge 1am min cam sinh mot phan thanh hai I6p twong
dwong quyét dinh moi Dy;-va D,;-boi sy 1am min cua D thanh hai I6p tiwong dwong quyét dinh mdi Dp,Dy.

Viéc ching minh ménh dé nay tuong tu nhu chirng minh caa ménh dé 11.1.
Ménh dé 11.6

Cho khéi quyét dinh DB = (U, CLD), a=x" e D, V, ld tdp cdc gid tri hién c¢é ciia thudc tinh chi s6 quyét dinh a,
gid tri z cua a dwoc lam min thanh hai gia tri moi w va y.

k

c= | x¥.0= (] X(i),vaCX=0x(”,DX=OX(” xeid.

i=1,xeid i=k+1,xeid i=1 i=k+1
UIC={Cy,Cy.....Cn}, UIC'= {C,,,C,,,...,C,, }, UID={Dy,D,.... D}, UID*= {D,,,D,,,..., D, }.

D,e U/D, Dy € U/D*, Dy c Dy, CXJGU/CX s=1..k, i=1..h,, j=1..t,. Khi do, neu Ds ( f(Ds,@)=z ) dwoc lam min
thanh hai 16p twong dwong quyét dinh mdi Dy, Dy (f(Dp,a) =w, f(Dg,a)=y va trén lat cét ry, Dy dugc lam min cam sinh
mot phan thanh hai I6p twong dwong quyét dinh méi Dy;va Dy, thi:

i) Dy =Dy vDy,
i) ¥ Cyj €UIC": Sup(Cyj,Dxi) = Sup(Cyj,Dxi)) + Sup(Cyj,Dyi), vdi j=1,2,....%
Ching minh
i) Do cé4ch 1am min cta 16p twong dwong quyét dinh Dy ta thdy rang: Dy = Dy U Dy

i)  Theo gia thiét ta co: Dy; dwoc 1am min cam sinh mot phan thanh hai l6p twong dwong quyét
dlnh moi Dx['Va ij"

= DXi = Dxi’ o Dxi”Va Dxi»r'\ Dxi” =J..
Mét khac: Vij EU/CX: Sup(cxj;Dxi)zlcxjanil = |C><j M (Dxi’ o Dxi”)| = |(ijm Dxi’) o (ij M Dxi”)|'
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Ta c6: Dy Dy =3 = (Cyn Dyi) N (Cy n D) = &.

Suy ra: Sup(cxijxi) = |(ij M Dxi’) o (ij M Dxi”)l = |( ij M Dxi’)|+ |( ij M Dxi”)l = Sup(cxjani’) + Sup(cxijxi”)-

Viy ta suy ra: ' CyjeU/C*: Sup(Cyj,Dxi) = SUp(Cyj,Dy;i) + SUp(Cyj, D), Vi j=1,2, ..., 1

Tir két qua nay ta thdy: cot twong ting vdi 16p tuong dwong quyét (jinh D, trong ma tran d6 hd trg d6i véi lat cit
ry s& dugc tach thanh hai ct moi twong tng véi hai 16p twong duong quyét dinh méi Dy;: va Dy

Do d6, dé tinh gia tri cia cic phéan tir cia hai cot méi nay trong ma tran do hd tro ddi vai lat cit r, thi dau tién ta
tinh cac gia tri Sup(Cy;, Dyi) voi j=1,2,...t. Sau do, ta suy ra cac gia tri Sup(Cyj, D) la hiéu giira Sup(Cy;, D) va
Sup(Cyj, Dyir) vOi j=1.2,....t

Ménh dé 11.7

Cho khéi quyét dinh DB = (U, CuD, V, ), a=x" e D, V, la tdp cac gia tri hién c6 cia thuge tinh chi sé quyét
dinh a, cdc gia tri wva y cua a duwoc lam tho thanh gia tri moi z.

C= ij x®, D= U x(i>,vaCX:Ox“),DX:Ox(‘)  xeid.

i=1,xeid i=k+1,xeid i=1 i=k+1
U/C:{Cl,CZ, ...,Cm}, U/CX: {Cxl’ sz, ceny Cxt }, U/D:{Dl,Dz, ...,Dk}, U/DX: {Dxl' sz, ey th }7

Khi @6, néu hai l6p twong dwong quyét dinh Dy,Dy, (f(Dp,a) w, f(Dg,a)=y) nao dé dwoc lam tho thanh I6p tuong
diong quyét dinh méi Dge UID ( f(Dsa)=z ) thi trén ldt cdt ry ton tai hai I6p twong dwong quyét dinh Dy, D, thoa
mén: D,c Dy Dyc Dy, ciing dwoc lam thé thanh Iop twong dwong quyet dinh mdi Dy sao cho: Dg <Dy .

Ta noi trén lat cit r, thi hai I6p twong dwong quyét dinh Dy, Dy dugce lam thd cam sinh thanh Dy boi sy lam tho
cla hai 16p twong dwong quyét dinh Dy, Dq thanh lop twong dwong quyét dinh Ds.

Viéc ching minh ménh dé nay tuong tu nhu chirng minh caa ménh dé 11.3.
Ménh dé 11.8

Cho khéi quyét dinh DB = (U, CLD), a=x" e D, V, ld tdp cdc gid tri hién c¢é ciia thudc tinh chi s6 quyét dinh a,
cac gia tri wva y cua a dwoc lam thé thanh gia tri moi z.

k n k . n
c= |J x®.D= J x(i),vaCX:Ux('),DX: U x®  xeid.
i=1xeid i=k+Lxeid i=1 i=k+L
U/IC={C.,C;.....Cn}, UIC'= {C,;,C,,,...,C,; }, UD={Dy,D,.....Di}, UD’= {D,;, D,,,..., D, }
Dy, Dq € U/D, (f(Dy,a)=w, f(Dq,a)=y), er,EU/CX h=1..t,. Khi do, néu Dy, Dq duoc lam thé thanh I6p twong

duong quyét dmh méi D, (f(Ds,a)=2 ) VA trén ldt cdt ry hai I6p twong dwong quyét dmh Dyi, Dyj (Dpc Dy, Dy Dyj)
duoc lam tho cam sinh thanh Dy thi:

I) Dxi Uij = ka
i) /CxeUIC": Sup(Cyn,Dyi)+Sup(Cyn,Dyj) = SUP(Cyn, D), v3i h=1,2, ..., 1.

Ching minh

i) Gia st ta c6: Ue Dy D,j = ue D, hodc ue Dy;. Néu ue Dy; thi do hai 16p twong duong Dy, Dy dugc lam
tho thanh 16p twong duong Dy = f(u,a) = f(Dy;,a)=f(Dyk,a)=2.

Mit khac, ap dung két qua cta dinh 1y 2.1 ta c6 va, #a: f(Dy,a,) = f(Dyj,ar)= f(Dxwar) = f(u,a) = f(Dy,a) =
f(Dyj,ar)= f(Dxar) = ueDy. Hoan toan twong ty, khi u € D,; ta ciing chimg minh dugc ueDy.

Viy suy ra: (D U Dy ) € Dy (7)

Nguoc lai, gia str ue Dy, Vi Dy Va Dy duoce lam tho thanh Dy nén ap dung két qua cua dinh 1y 2.1 ta co: va, =
a: f(Dy,ar)= f(Dyj,ar)= f(Dx.ar) = f(u,a;) =f(Dyi,a;) = f(Dyj,ar). Mt khac, do ue Dy = f(u,a)=z ma z dugc 1am tho tor w
va y = f(u,a)=w hoac f(u,a)=y.

- Néu f(u,a)=w = f(u,a)=f(Dy,a)= W = ueDy.

- Néuf(ua)=y = f(u,a)=f(Dy;a)= y = ueD,;.
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Vay ueD,; hodc ueDy; = ueDy; U Dy;.
Do do, tir ue Dy = ueDy; U Dy Vay: Dy < (Dyi L Dy) (8)
Két hop (7) va (8) ta c6: Dy; U Dyj = Dyk.
ii) Vi Dy, Dy 1a cac 16p tuong duong quyét dinh, nén ta c6: Dy N D,=9.
Mat khac: ¥ Cy, eU/C*: SUP(Cyn, D) =|Cxn M Dl = |(Dxi U Dyj) M Cxnl = [(Dxi ™ Cxn) W (Dyj N Cuan)-
Ta co: Dy Dyj= D = (Dyin Can) N(Dyj N Cy) = .
Suy ra: Sup(Cyn, D)= [(Cxn ™ Dyi) W (Cyxn M Dyl = [(Cxn ™ Dyi)l+ [(Cxn ™ Dyg)| = SUP(Ciin, Dyi) + SUp(Cyin, D).
Vay suy ra: ¥ Cy, €U/C*: SUP(Cyn,Dyi) +SUP(Cyn,Dyg) = SUP(Con Dy, v6i h=1,2, ...t

Nhu vy, ta thiy hai cot clia ma tran do hd tro trén lat cit r, tuong g v6i hai 16p fwong c‘z‘wong quyet dinh D;, DXJ
duoc lam tho cam sinh thanh mot cot mdi twong ing voi 16p twong duong quyét dinh Dy. Gia tri moi phan tir cia cot méi
tuong tmg voi Dy 14 tong gia tri hai phin tir cta hai cot trong g voi hai 16p fuong dwong quyét dinh Dy va Dy;.

I1. KET LUAN

Tir céc két qua ban dau vé khoi quyét dinh, bai bao da dé xuat va chimg minh mot s6 két qua vé méi quan hé giita
viée 1am tho, 1am min cac gi4 tri cia thudc tinh diéu kién hodc quyét dinh d6i véi cac 16p tuong duong dicu kién hodc
quyét dinh trén khdi quyét dinh va trén lat cat. Viéc lam min 16p twong duong diéu kién hodc quyét dinh trén khdi da cam
sinh mdt phan viéc 1am min 16p tuong dwong diéu kién hodc quyét dinh twong tmg trén lat cat. Viéc lam thd hai 16p tuong
duong diéu kién hodc quyét dinh trén khdi di cam sinh viéc 1am tho hai 16p trong dwong diéu kién hodc quyét dinh tuong
ung trén lat cit. Nho cac két qua ndy ma viéc tinh ma tran do ho trg trén lat cit cling dugc xac dinh tuong tu nhu viée tinh
ma tran do ho trg trén khdi khi 1am thé hodc min cac gia tri clia thudc tinh diéu kién hodc quyét dinh.

Trong trudng hop tap chi sé id = {x}, khdi thdng tin suy bién thanh hé thong tin thi cac két qua nay lai tring
v6i cac két qua da dugc nhibu tac gia dua ra dbi voi hé thong tin. Trén co s& ciia cac két qua nay ta c6 thé nghién ctru
tiép mdi quan hé nguoc lai giita cac lat cit cua khéi thong tin voi chinh khéi do, truong hop cac ddi tuong ciia khdi
thong tin bi thay dbi..., mot sb két qua khac co thé dwoc xét trong cac truong hop riéng cuia khi thong tin..., gop phan
bd sung thém cac két qua vé mat li thuyét cua viéc khai pha luat quyét dinh trén cac khdi thong tin.

TAI LIEU THAM KHAO

[1] Nguyén Xuan Huy, Trinh Dinh Thing, M6 hinh co s dir liéu dang khéi, Tap chi Tin hoc va Diéu khién hoc, T.14,
S.3 (52-60), 1998.

[2] Trinh Binh Thang, Tran Minh Tuyén, Anh xa déng va phép dich chuyén luoc do khai, Ky yéu Hoi nghi quéc gia lan
thar VI vé Nghién ciru co ban va tng dung Céng nghé Théng tin (FAIR), (174-179), Thira Thién-Hué 20-21/6/2013.

[3] Trinh Dinh Théng, Trzfm Minh Tuyén, Phép dich chtfyén lwoe do khoi vd vc?n dé biéu dién bao déng, khéa trong mé
hinh dit liéu dang khoi, Ky yéu Hoi thao quoc gia lan thir XIIT “Mot s6 van dé chon loc cia Cong nghé Thong tin
va Truyén thong”, (276-286), Hung Yén, 19-20/08/2010.

[4] Trinh Binh Thing, Tran Minh Tuyén, Trinh Ngoc Tric, Phu thuge boolean dwong da tri trong md hinh diz liéu
dang khoi, Ky yéu Hoi nghi quéc gia lan thir IX FAIR, Nghién ciru co ban va ung dung Céng nghé Théng tin,
(602-609), Cin Tho 04-05/08/2016.

[5] Trinh Dinh Thang, Tran Minh Tuyén, DS Thi Lan Anh, Khai pha lugt quyét dinh trén khai dir ligu c6 gia tri thugc
tinh thay déi, Ky yéu Hoi thao qudc gia Ian tha XIX "MG6t s van dé chon loc cia Cong nghé Théng tin va Truyén
thong”, (163-169), Ha Noi 01-02/10/2016.

SOME RESULTS ON THE RECLAIM OF DECISION LAW
ON THE DATA BLOCK HAS VARIABLE ATTRIBUTE VALUES

Trinh Dinh Thang, Tran Minh Tuyen, Do Thi Lan Anh, Nguyen Thi Quyen

ABSTRACT: The report proposes and demonstrates some of the properties of smoothing, roughening the values of a conditional
index attribute or decision index attribute for its information block and slice. Whenever the conditional or decisions equivalence
classes on the decision blocks are smoothed or roughened, they will partially feel or feel smoothing, roughing the corresponding
layers on the slice. From the results of smoothing, roughening, the conditional or decisions equivalence classes to be partially feel
or feel on the slice then the computation of the support matrices on the slice will be as simple as compiling those matrices on the
decision block when smoothing, roughening the values of the conditional or decision index attributes.



