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M9T D9 DO LlfA CH9N THU9C TINH

DO TAN PHONG, HO THUAN, HA.QUANG TllvY

Abstract. In this article, we propose 'a new measure for attribute selection (RN - measure) having closed
relations to rough measure (Pawlak Z. [5]) and R - measure (Ho Tu Bao, Nguyen Trung Dung [3]). We prove
that all of these three measures are confidence measures i.e. satisfy the weak monotonous axiom. So the RN-

measure is worth in the class of attribute selection measures. Some relations between these three measures
are also shown.

T6m t~t. Bai bao d'e xuat mi?t di? do hra chon thucc tfnh (du'qc ky hi~u Ia. RN) co quan h~ g~n giii v&i di?
do thO (Pawlak Z. [5]) va di?do R (ill Tu Bdo, Nguyen Trung Diing [3]); da chi ra r~ng d ba di?do nay la
cac di? do tin tirong (do thoa man tien d'e don di~u) va nhir v~y RN co vi trf trong ho cac di? do hra chon
thuoc tfnh. Mi?t s5 m5i quan h~ lien quan dE!ncac di? do noi tren cling diroc xem xet,

1. TIEN DE DON DI~U

Theo Dubois D. va Prade H. [1], dg do trong I~p Iu~ xap xi can thoa man tien de do'n di~u
yeu. Tinh do'n di~u ciia dQ do c6 th~ dircc trmh bay nlnr sau:

Cho (1Ia t~p nao d6 [diro-c goi Ia t~p tham chidu] ya 9 Ia mQt ham khOng am xac dinh tren cac
t~p con cua (1 (g : 2° --> R; VA ~ (1 c6 g(A) ~ 0). DQ do 9 dtro'c goi Ia tho a man tien de don di~u
yeu (trong bai bao nay diroc goi tift la tien de don di~u) ngu nhtr:

V A, B ~ (1 : A ~ B keo theo g(A) < g(B). (1)

Tfnh do'n di~u Iii.mQt trong nhimg tinh chat cot yeu ma dQ do trong I~p luan xap xi can c6. Y
nghia cua n6 c6 th~ diro'c It giai nhir sau: Khi cluing ta c6 diro'c nhieu thOng tin hem trong I~p Iu~n
thi di? tin c~y cua I~p luan se dtro'c ta.ng Ien. Tien de nay nen drrcc ki~m chimg rn~i khi de xuat
mgt dQ do trong I~p luan xap xi. Di? do thoa man tien de don dieu dtro'c goi Ia di? do tin tU'Ong
(confidence measure). .

2. DQ DO LVA CHQN THUQC TiNH

Dir Ii~u diroc thu tir cac nguon khac nhau thiro'ng Ia dir Ii~u tho, mdi quan h~ thong tin giiia
cac dir Ii~u d6 thirong Ia chira biet. Dir Ii~u nhir v~y thirong dircc rut ra tjr cac CO' so' dir Ii~u quan
h~ va diroc trlnh bay diroi dang bang chir nh~t hai chieu, trong d6 m~i hang Ia dir Ii~u ve mgt doi
tuong, con m~i cgt Ia dir Ii~u lien quan den mgt thudc tinh, Mgt trong nhfmg moi quan h~ thong
tin can diro'c quan tam Ia sl! phu thuoc thudc tinh: C6 ton tai hay khong mdi quan h~ gifra nh6m
thuoc tinh nay voi mgt nh6m thuec tinh khac va vi~c hrong h6a mdi quan h~ d6 nhir the nao? Vi~c
xac dinh rmrc phu thuoc giira cac nh6m thudc tinh khac nhau Ia mQt trong so cac van de chfnh trong
vi~c phan tich, ph at hien cac quan h~ nhanqua nQi tai trong dir Ii~u cua cac h~ thong. DQ do lira
chon thuQc tfnh diro'c d~t ra nh~m muc dfch giai quydt cac van de n6i tren.

Dinh nghia 1. Gill. SU: 0 Ia mQt t~p cac doi ttrcng. E ~ 0 x 0 Ia mgt quan h~ ttrcmg dirong tren
O. Hai doi tirong 01, 02 E 0 diroc goi Ia khOng phan bi~t diro'c trong E neu chiing tho a man quan
h~ tircrng dtrcng E (hay 01 E02).

Dinh nghia 2. Gill. sU-0 la mQt t~p cac doi tirong, E ~ 0 X 0 Ia mc$t quan h~ turmg dircng tren
0, X ~ O. Khi d6 cac t~p E*(X) va E*(X) dtro'c dinh nghia nhir sau:
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E*(X) = {o E 0 I [OlE ~ X},
E* (X) = {o E 0 I [0] E nX -I 0},

(2)
(3)

trong do [OlE ky hi~u lap tirong dirong g~m cac dO'i tirong khOng ph an bi~t dircc voi 0 theo quan h~ .
ttro'ng diro'ng E. E*(X) va. E*(X) theo thrr tV' dtro'c goi la. cac x~p xi diro'i va xap xi tren cua X.

X~p xi dlf6i. va. x~p xi tren dircc xac dinh theo dinh nghia tren day dira ra m9t If&Chro'ng v'e
t~p dOi ttro'ng X nho phan hoach t~p dO'i tlfqng qua m9t quan h~ tirong dirong. M9t sO' Ii9i dung
lien quan den cac x~p xi dU'&i va x~p xi tren cling da: dtro'c d'e c~p trong [2,4,5,6]. Ooi 0 la. t~p cac
thudc tfnh, P la t~p con cii a O. P xac dinh m9t quan h~ ttrong dtrong tren t~p cac doi tirong 0 va
chia 0 thanh cac lap tirong dirong, mlH lap bao gom rnoi doi tirong co cimg gia tri tren tat d. cac
thuoc t inh thudc t~p thuoc tfnh P.

V~n d'e d~t ra la. hai t~p con P va. Q cii a 0 se chia 0 thanh cac lap turmg dtro'ng khac nhau
va khi xem xet mO'i quan h~ giii'a cac lop tircrng dircng theo hai each phan hoach do se nh~n dircc
thOng tin nhan qua. nao do giii'a P va Q. Cac thong tin nhir v~y thirong dtroc bigu di~n qua cac d9
do lua chon thuec tinh [3].

Cac d<$do hra chon thuoc tfnh trong Dinh nghia 3 va. Dinh nghia 4 diroi day da: dU'<?,Ctrmh bay
trong [3, 5]. D~ lam vi du di~n giii m<$t sO'n9i dung, chiing ta s11-dung dir li~u II bang 1 (v6i. gia thiet
khong co hai hang giong nhau do cac doi nrcng la phan bi~t nhau tirn~ doi m<$t):

Bdng 1. Bang thOng tin dir li~u thu th~p

Nhi~t_d<$ Dau.dsu Bi.ciim

El Blnh.thirong Co Khong

E2 Cao Co Co

E3 RaLcao Co Co

E4 Blnh_th irong KhOng KhOng

E& Cao Khong KhOng

E6 Rat_cao KhOng Co

E7 Cao KhOng KhOng

Es RaLcao Co Co

D!nh nghia 3 [5]. Gia srr 0 la. t~p cac dO'i tirong , 0 la t~p cac thuoc tfnh, P, Q ~ O. D9 do tho, do
mire d9 phu thuoc cila t~p cac thudc tinh Q VaGt~p cac thudc t inh P [diroc ky hi~u Ia J.'p(Q)) diroc
xac dinh nhir sau:

J.'p(Q) = card({oEOJ[o]p ~ [o]d).
card(O)

(4)

Khi do:
- Neu J.'p(Q) = 1 thl Q phu thudc hoan toan VaG P.
- Neu 0 < J.'p(Q) < 1 thl Q phu thuoc m<$t ph'an VaG P.
- Neu J.'p(Q) = 0 thl Q d<$cl~p v&i P.

Djnh nghia 4 [3]. Gia srr 0 la t~p cac dO'i tircng, 0 la. t~p cac thu9C tinh, P, Q ~ O. Khi do d<$do
R [diroc ky hi~u bdi ~p(Q)), do mire d9 phu thudc cua t~p cac thuoc tfnh Q VaG t~p cac thuoc tfnh
P duxrc xac dinh nhir sau:
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I-Lp(Q) = 1 [LmaxCard2([olon[o]p)].
card(O) laJq card([o]p)lalp

(5)

Tiro'ng irng voi dir li~u trong bang 1, rrnrc di? phu thuoc cua thudc tfnh bi.cum vao thudc tfnh
dau.dau diro'c xac dinh bo'i (5) co gia tri 9/16 trong khi do di? do tho tircng irng dtro'c xac dinh bO'i
(4) co gia tri O.

Sau day, cluing ta xay dung mot di? do mci, di? do RN, voi y nghia nhir 111.mi?t di? do tin tU'&ng
co gia tri nho hon di? do "kH nang" R [trong bigu th irc tinh tri cua R co str dung vi~c liLYgia tri
C,!Cdai]. Trong bigu thirc tfnh tri ciia di? do RN duci day, viec tfnh tri diro'c thirc hien co dang "lay
trung blnh". theo binh phtrong.

Dinh nghia 5. Gia. str 0 111.mi?t t~p cac doi ttro'ng , n la t~p tat d cac thuoc tinh, P, Q ~ n. Khi
do di? do RN [diro'c ky hi~u 111.J.LNp) do mire di? phu thuoc cu a mi?t t~p cac thuoc tfnh Q vao mi?t
q.p cac thudc tinh P diro'c xac dinh nhir sau:

N 1 [ "" "" ""card
2
([O]Qn[o]p)]J.L p(Q) = card(O) L- card([o]p) + L- L- card2([o]p) .

laJp ~ laJq laJp fllaJq laJq
(6)

V&i dir li~u trong bang 1, rmrc di? phu thuoc cua thu<?c t inh bi.cum vao thuoc t inh dau.dfiu durrc
xac dinh bo-i (6) 111.5/32.

4. MQT s6 TiNH CHAT CUA DQ DO RN

M~nh de 1. Cho n La t4p tat cd cac thuqc tinh, VP, Q ~ n ta co ciic ilanh gia sau:

J.Lp(Q) ::; J.LNp(Q) ::; I-Lp(Q).

Chung minh. Truxrc het ta viet lai bi~u di~n cii a di? do thO va di? do R nhir sau:

J.Lp(Q)=card({OEOI[o]p~[o]Q})= 1 [L card([O]p)],
card(O) card(O) laJp~laJq

Dat A 1 [L card2([O]Qn[o]p)]
. = card( 0) ~~x card([ o]p ) .

laJp~laJq

(a)

Xet [o]p ~ [o]Q, ta can chi ra rhg

card2([o]Q n [o]p) _ d([]) (b)
max d([ ]) - car 0 p ,laJq car 0 p

Do [o]p ~ [o]Q nen ton tai duy nhat [o]Q do d~ [o]Q n [o]p i= 0 va gia tri max lay theo cac [o]Q dat
chinh ngay [o]Q nay. Hen nira, ta co card([o]Q n [o]p) = card([o]p) va dhg thirc (b) dircc kigm
chimg. V~y

~ (Q)_ (Q) 1 [L card
2
([O]Qn[o]p)]J.Lp - J.Lp + max .

card(O) laJq card([o]p)laJpfllaJq

• Theo (a) va Dinh nghia 5, ta nh an diro'c J.Lp(Q) ::; J.LNp(Q) .
• Ta can chirng minh ve thu- hai J.LNp(Q) ::; I-Lp(Q).
Theo Dinh nghia 6 va (c)' ta chi can chirng minh bat ditng thirc sau:

"" "" c_a_rd_2~([.....!.o]:!:...Q_n...!....[o~]p.....!.)"" card
2
([o]Q n [o]p)L- L- < L- max ---''''--',,'''---'-'~

laJp fllaJq laJq card- ([o]p) - laJp fllaJq !a!q card([o]p)

Chung ta xem xet vo'i tirng 16-p [o]p, trong trtro'ng hop khOng ton tai mi?t 16-p [o]Q nao chiia tron no.
Khi do d~t

(c)

(d)
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_ ~ eard2([0]Q n [olp) _ 1 ~ 2
B - z: d2([ ]) - d2([ I ) c: card ([oIQ n [olp)·laJQ car 0 p car 0 p laJQ

Vi so hrong cac thanh phan co gia. tr] dtro ng tham gia t5ng tinh B khOng vuot qua. so hrong ph'an td-
cii a [olp (tti-c Iii.card{[o]Q : [0]Q n [olp =f 0} $ card([olp)) nen so hang =f 0 tham gia lay t5ng khong
virct qua hrc hrong cua [olp. V6i. m~i so hang do, ta co danh gia:

eard2([0IQ n [olp) $ max(card2([0IQ n [olp))
laJQ

B $ d2~[ I )card([0Ip)max(card2([0IQ n [olp))car 0 p laJQ

= d2~[ I ) max(card2([0IQ n [olp))·car 0 p laJQ

va khi d6

Nhir v~y, tirng thanh phan ttro'ng irng 1-1 trong hai v~ ciia (d) d~u thoa man dau Mt ding thtrc,
va nhir v~y (d) diro c clurng minh va J.lNp(Q) $ ILp(Q). 0

Cho OIa t~p tat d. cac thuoc tfnh va hai t~p con P, Q ~ 0. Khi xet d<$phu thudc cua t~p thudc
tfnh Q vao t~p thuoc t inh P, thl P dtro'c goi Ia. t~p thuoc tfnh di'eu ki~n va. Q la. t~p thuoc tfnh quyet
dinh.

Doi v6i. cac lu~t c6 dang "if P then Q", d<$tin c~y ciia chiing phu thu<$e vao Sl! bien thien cua
cac tham so P va Q. Sau day doi voi cac d<$do s~' phu thuoc thudc tinh,ehling ta khao sat d<$tin
c~y cua Iu~t nay theo hiro'ng co dinh tham SC>quyet dinh Q va cho bien thien tham SC>di~u ki~n P.

Menh de 2. Cho 0 La t4p tat cd cdc thuqc iinh: VP, Q ~ 0 ta luon co ILP(Q) $ 1.

ChUng minh. V P, Q < 0, Vo E ° ta c6 ([olp n[o]Q) ~ [olp, V[oIQ

eard2 ([oIQ n [olp) card2([0Ip) d([ I )
{:> max < = car 0 p

loJQ card([olp) - card([olp)

~ 1 ~ eard2([0IQ n [olp) 1 ~
{:> J.lp(Q) = d(O) ~max d([ J) $ d(O) ~card([oJp) = 1. 0

car laJp laJQ car 0 p car laJp
M~nh de 3. ° 10, t4p cae itoi tu:crng, veri moi c~p t4p cae thuqc t{nh P, Q ta co khttng it~nh sau:
Vo E 0, [oJP ~ [oJQ khi va chi khi J.lp(Q) = J.lNp(Q) = ILP(Q) = 1.

Chung minh. Doi vci d<$do thO cii a Pawlak, tinh dung dltn cua menh d~ tren la hi~n nhien,
Tir cac M~nh de 1 va 2, ta c6: J.lp(Q) $ J.lNp(Q) $ ILp(Q) $ 1

=> Vo E 0, [olp ~ [0]Q {:> 1= J.lp(Q) $ J.lNp(Q) $ ILP(Q) $ 1

=> Va E 0, [alp ~ [0]Q {:> 1 = J.lp(Q) = J.lNp(Q) = ILP(Q) = 1 0

H~ qua. 1. Cho 0 La t4p tat cd cdc thuqc tinh, Khi it6 VQ ~ 0

J.lo(Q) = f.LNn(Q) = ILO(Q) = 1.

Djnh nghia 6. f)c>iv6i. d9 do RN, Vk u so thirc 0 $ k $ 1, ky hi~u P ~RN Q diro'c dinh nghia la
Q phu thuoc d9 k vao P neu nhir k = J.lNp(Q).
- Neu k = 1, n6i r~ng Q ph1f thuqc hoan toan vao P (ky hi~u P --+RN (Q).
- Neu 0 < k < 1 n6i rhg Q phu thucc d<$k vao P [phu thuec m<$t ph'an).
- Neu k = 0 noi r~ng Q d<$cl~p v&i P.
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Cht}ng minh. B~ d'e la. h~ qua cila hat d!ng thu-c Buniacovski. 0

Dinh It 1. Dq ito thO ctla Pawlak, itq ito R, itq ito RN thda man tien ite ita'n iti~u.

Chtrng minh: Xet hai t~p thu9c tfnh P va P' trong do P S;;;P'. G<;>im Ill.me?t de? do trong ba de? do
noi tren, ta c~n clnrng minh m(P') ~ m(P).
Chu 11 mer aau:

Gia sd- rlng t~p doi ttrong 0 direc phan hoach theo t~p thudc tinh P th anh q lap ttrong dirong.
Do P S;;;P' nen m~i lap tirong dirong thli' i theo t~p thudc tinh P se bao gom ni (i = 1,2, ... , q) lap
ttrong dirong theo t~p thudc tinh P'.

Ky hi~u doi ttro'ng dai di~n cho 16'p tiro'ng dtrong tlnr j (j = 1,2, ... ,nd theo t~p thudc tfnh P'
n~m gon trong 16'p ttrcrng dircng thu- i theo t~p thudc tinh P Ill. Oi; (j = 1,2, ... , nil. Vai m8i 16'p
ttrong dirong thli' i theo t~p thu9C tfnh P, ky hi~u doi nrong dai di~n Ill. o,", Ta co th~ chon cac
phan tti- o;" tir me?t trong cac phan tu' 0/ trong m9t so truong hop nao do ma khOng lam giarn tfnh
t5ng quat cua cac clurng minh.

Xet m9t 16'p ttro'ng dirong thrr i (trrc Ill. [oi*lp) theo t~p thu9c tinh P ta co:
n, .

(i1) [oilp = I: [o/lpt.;=1
no

(i2) card([oilp) = I: card([oi;lpt).;=1
(i3) Vci lap ttrcmg dircng [olQ hat ky theo t~p thU9C tfnh Q, luon co:

no

card([o]Q n [oilp) = Lcard([olQ n [o/lpt).
;=1

• m Ill.de? do thO:

Xet hai t~p hop 01 = {o EO: [olp S;;;[old va o, = {o EO: [olpt S;;;[old.
Vai bat ky 0 E 01, xet lap tircrig dirong [olp. Theo tren co 0 = o, nao do va [oilpt S;;; [oilp S;;;

[oilQ' nhir v~y 0 E Oz. Do 0 ba~t ky nen co 01 S;;;Oz.
Tir do card(Od ~ card(Oz) hay m(P) ~ m(pl

) •

• m Ill.de? do R:

Theo chti y mb d~u, chiing ta co cac d!ng thtrc sau da.y:

d(O) ~ (Q) L cardZ([olQ n [olp) i: cardZ([o]Q n [oi*lp)car X J1-p = max = max --'-'-::"-;;---;--;-'--'-
[oJQ card([olp) . [oJQ card([oi*lp)

[oJp .=1
va

d(O) ~ (Q)" cardZ ([olQ n [olpt) ~ ~ cardZ([olQ n [oJlpt)car X J1-pt = L.." max = L.." L.." max .
[ [oJQ card([olpt) ._ '_ JoJQ card([oi'1pt)
oJP' .-1,-1

Do card(O) co dinh nen M chirng minh ILP(Q) ~ ILP,(Q) tachi c~n chirng minh

~' cardZ([olQ n h*lp) '~~ cardZ([olQ n [Oiijp,)
L.."max . <L.."L.."max .
, [oJQ card([oi*lp) -, . JoJQ card([oi'1pt).=1. .=1,=1

(e)

Hai ve cua (e) cimg co qso hang nen d~ ki~m chimg bat d!ng thtrc nay, chung ta chi can ki~m chirng
tu-ng c~p so hang ttrcmgjrng trong q so hang nay. Trrc Ill. ta phai chimg minh diroc v6'i i = 1,2, ... , q:

cardz ([olQ n [oi*lp) ~ cardz ([olQ n [oI'lp,) ( )
max . ([ 1) < L.." max, g
[oJQ . card Oi* p - i=l [oJQ card([oi lp,)

Ci'ing theo chri y mb d~u, c6 th~ chon Oi* lam ph~n td- d~ di~n cho 16'p tirong dirong thrr i theo
t~p thuoc tinh P vo'i me?t so tfnh cMt d~c bi~t nao do. KhOng lam giarn t5ng quat, chon 0; Ia. chinh
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1, h" ·1.1' dai card
2
([a]Qn[a,*]p) (h ~ l' d h ~ h ~ 'hQl'a p an tu· am C,!C ,!-1 d([ *]) t U9C op tirong irong t eo t~p t U9Ctm am C~·Ccar a, p

dai]. Do o," da diroc chon tren day thuoc vao [alp ma [alp phan hoach thanh cac [a,i]p, nen a,·
thU9C vao l6-p tirong dirong thu- jo nao do: lap tirong dircrng [a{o ]pI. Nhir v~y khOng lam giam t5ng
qua ta chon phan tli- dai di~n a; = a{o co 16-ptirong dirong theo Q ([o{O])Q) lam C,!Cdai ve trai cua
(g) .

Nhir v~y, ve trai cua (g) co gia tri chfnh 111.

card2(ta{O]Q n [o{O]p)
card([a~'O]p )

(h)

va nhu v~y

Doi vai ve phai ctia (g), vai j = 1,2, ... , n" chung ta luon co:

card2([a]Q n [ai]pI) card2([oio]Q n [oi]p,)
max ,\ > \, \
[o)q card([o~ ]pI) - card([anpI)

~ card2([a]Qn[a~']p') ~card2([a~'O]Qn[ai']pI)_B
~max ' > ~ , -.
i=1 [o)q card{[a~]pI) - J=1 card{[ai]pI)

Theo bat dhg thti'c thrr nhat cua B5 de 1, ta nhari diro'c:

(t card([a~O]Q n [a~']pI)r
B 2 J=1

card2 ([a{O]Q n [o~'O]p)
card([a~']p )n;I: card([a,i]pI)

i=l

(theo cac h~ thirc (i2) va (i3) trong chti y m6- dau va chon ngay a{o lam phan tli- dai dien 0,* trong
lap tircng dtrong theo Pl.

V~y ~~ card2 ([a]Q n [a/]pI) card2 ([a~'O]Q n [o{O]p)
~max ([ ']) > , .
i=l [o)q card o,J pi - card([aiO]p)

Nhir v~y, (g) diro'c kigm tra dung vo'i moi so hang thu- i n(i = 1,2, ... , q) co nghia 111.m(P) ::;
m{P') hay cling v%y R(P) ::; R(P') .
• m 111.d9 do RN:

Tirong tl).' nhir tren, ta xet:

N '" '" '" card
2

([o]Q n [o]p)card(O) x J1, p(Q) = Z:: card([o]p) + ~ ~ card2([0]p)
[o)p5;;[o)q [o)p~[o)q [o)q .

= A + L L card2 ([o]Q n [o]p)
[o)dJo)q [o)q card

2
([a]p)

voi A = L card([a]p)
[o)p5;;[o)q

va
card(O) x J1,~,(Q) = L card([o]pI) + L L card2(~1([ ~ [a]PI) .

car a pi
[o)p5;;[o)q [o)p~lo)q [o)q

Do card( 0) co dinh nen M clurng minh J1,~(Q) ::; J1,~,(Q) ta chi can chtmg minh quan h~ noi tren
d5i voi hai v~ phai cua hai bigu di~n tren.

Ta nh~n diroc danh gia sau:

[ ] '" card
2
([0]Q n [e]r-) < card([a]p)V 0 p ludn co ~

[o)q card? ([o]p) -
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do
eard([o]p) = L eard([o]Q n [o]p)

loJQ

eard
2
([obn[0]p)_ d([] [] )eard([obn[o]p)< d([] [])

d2([ ]) - car 0 Q n 0 p 2([ ]) _ car 0 Q n 0 p .car 0 p card 0 p

. va

Ph an IO<;Licac lap tiro'ng duxrng diro'c phan hoach bO'i t~p thudc tfnh P' thanh ba IO<;Linhir sau:
+ [o]p, ~ [o]p ~ [ob la cac lap tu'ong diro'ng diroc ehia tir cac lap tirong diro'ng theo phan

hoach P deu tucng irng e6 cac lap tu'ong duong tham gia t5ng A theo phan hoach P' thuoc IO<;Linay
va se eho t5ng hrc hro ng nlnr nhau. G9i t~p gom cac lap turmg durrng [o]p, thuoc IO<;Linay la t~p I.

+ [o]p, ~ [o]p song [o]p, g: [o]Q. Hang tlnrc khi tinh gia tri di? do ttro'ng u:ng v6i. lap turrng
dirong nay theo P' se la card ([o]p,). G9i t%p hop gom cac lap ttrong diro'ng [o]p" thuoc IO<;Linay la
II.

+ [o]p, ct [o]Q: G9i t~p hop gom cac lap tircrng dircng [o]p, thuoc IO<;Linay Ii III.
Lien h~ vo'i chu y mo dau va khOng lam giam t5ng quat ta gii thiet rhg cac 16'p ttro'ng dircng

theo t~p P ttro ng img voi cac lap ttro'ng dtro'ng theo P' trong t~p I 111.cac lap [o;]p dau ti(~n
(i = 1,2, ... , k; vci a :S k :S q). D~ Y rlilg, khi k = a thi khOng e6 bat ky mi?t lap tu'ong dirong theo
t~p P n~m tron trong rndt lap tuong duong theo t~p Qj con khi k = q thl moi lap ttro'ng dirong
theo t~p P deu n~m tron trong mi?t lap ttro'ng dirong nao d6 theo t~p Q.

C6 the' viet lai card (0) X J.l}t (Q) nhtr sau:

N ~ * ~ '" eard2([0]Q n [o;]p)eard(O) X J.lp(Q) = L..,eard([o;]p) + L.., L.., d2([ *] )car o : p;=1 ;=k+1 loJQ <

Lq L eard2([0]Q n [o;]p)
=A+

eard2([0*] );=k+1 loJQ ; p

(j)

Chung ta xet t5ng sau lien quan den t~p thuoc tinh P':

N '" ( '" ",eard
2
([0]Qn[0]p,)eard(O) X J.lp,(Q) = L.., earddo]p,) + L.., L.., d2([])

car 0 P'
loJp' ~loJQ loJp' (l:loJQ loJQ

'" '" '" '" eard
2
([0]Q n [o]p,)= L.., eard([o]p,) + L.., eard([o]p,) + L.., L.., d2([])

car 0 P'
loJp, EI loJp' EII laJp' EIII loJQ

~ * '" '" '" eard
2
([ob n [o]p,)= L eard([o; ]p') + L.., eard([o]p,) + L..,. L.., card? ([o]p,)

<=1 loJp,EII loJp'ElII loJQ

=A '" d([]) '" ",eard
2
([0]Qn[0]p,)+ L.., car 0 p' + L.., L.., d2([])car 0 p'

loJp' EII (oJp' EIII loJQ

(theo (i)) ~ A + L L eard
2
([0]Q n [o]p,) = A + C. (k)

card-' ([o]p,)
loJp'EIIUlII loJQ

v6i. C = L '" eard
2 ([o]Q n [o]p,) .

L.., eard2([0]p,)
loJp, EIIuIII loJQ

Sau khi nh6m Iai cac lap tircng durmg theo t~p thuoc tinh P' thanh cac lap tircng dtrong theo t~p
thudc tinh P, ta e6:

C = t f L eard2([0~Q ~ [o:]p,) = t L f eard2([0~Q ~ [onp,) .
;=k+1 j=1 loJQ card ([0; ]p') ;=k+1 loJQ j=1 card ([0; ]p')
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Tit bat dhg thirc thu- hai trong B5 de 1 va clni y rno dau ((i2), (i3)' ta c6:
n' 2(t card2 ([O]Q n [onPI))

j=1 _ card2([o]Q n [O~]p)

( d2([ j] ))2 - card2([o~]p)car 0i pI .

va nh~n dtro'c q

C'2 L L
i=k+1 [ollQ

Tu: (j), (k) va (1) ta c6 RN(P) < RN(P').

eard2([o]Q n [o~]p)
eard2 ([o~]p) (1)

o
Tir H~ qua 1 va Dinh ly 1 ta thay rhg: ngu eoi t~p tat d. cac thudc tfnh n la t~p tham chidu

thi de?do thO cua Pawlak, de?do R, de?do RN la cac de? do tin tircng.

M~nh de 4. v P, Q ~ 0, (P n Q) = 0, kif hi4u P ia phU.n biL cilo. P trong OJ khi ao:
J.Lp(Q) = J.LNp(Q) = ILp(Q) = 1.

ChU:ng minh. Suy tu: M~nh de 3. o
Tiro'ng tV' cac kgt qua ve SV'phu thuoc thO trong [2], chung ta c6 cac Menh de 5 va M~nh de 6

nhir dirci day.

M~nh de 5. os. veri aq do RN ta co cae tinh. chat sau:

(1) Neu B:.:2 C thi B -+RN C,
(2) ns« B -+RN C thi VD ~ 0 a« co BD -+RN CD,
(3) iu« B -+RN C va neu C -+RN D thi B -+RN D.

Chung minh.
(1): Do B :.:2 C ta e6 [O]B ~ [ole => B -+RN C (M~nh de 3).

(2): Tir B -+RN C => [O]B'~ [ole (M~nh de 3) => [O]BD ~ [O]cD => BD -+RN CD.

(3): Do B -+RN C va C -+RN D => [O]B < [ole va [ole ~ lob => [O]B ~ [OlD => B -+RN D.
o

M~nh de 6. Cho 0 La tqp tat cd ctic thuqc iinh, iJoi vO'i aq do phI!- thuqc thuqc ftnh RN thi cae
kh&ng ilinh sau ilriy khong ilung:

(1) Neu B ~RN C va VD ~ 0 thi BD ~RN CD,

(2) Neu (B ~RN C va C -+RN D) ho~c (B -+RN C va C ~RN D) thi B ~RN D.

Chung minh. D€ chimg minh rnenh de tren, cluing ta s11- dung phirong phap phan chirng thong qua
vi~e chi ra cac ph an vi du. Xet t~p cac dO'i tircrig nao d6 (m~i dO'i tiro'ng c6 thOng tin th€ hi~n m9t
hang) v&i cac thuoc tfnh A < B, C nhir sau:

A B C

1 1 1

1 2 1

1 2 2

(1) J.LNA (C) = (1 + 4/9 + 1/9)/4 = 7/18 hay A :J.2!RN C,
5/8J.LN(AuB) (C U B) = (1 + 1/4 + 1/4 + 1)/4 = 5/8 hay AB -+RN CB => (1) diro'c chirng rninh.

(2) D5i v&i trtro'ng hop thu- nhat, ta c6
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1/4
J1.NdB) = (1/4 + 1/4 + 1/4 + 1/4)/4 = 1/4 hay C --RN B,
[O]B ~ [O]A => B --RN A,

5/8
J1.NdA) = (1 + 1 + 1/4 + 1/4)/4 = 5/8 hay C --RN A.
D~i v&i trtro'ng hop thrr hai, ta co:
[O]B ~ [O]A => B --RN A,

7/18
J1.NA(C) = (1 + 4/9+ 1/9)/4 = 7/18 hay A --RN C,

5/8
J1.NB (C) = (1 + 1 + 1/4 + 1/4)/4 = 5/8 hay B --RN C. o

5. BAN LU~N

Theo Dubois va Prade [1], me?t c~p cacde? do tin trr6-ng d~i ng~u nhau thiro'ng diroc cung xem
xet nhtr Ill.c~p hai" de?do ngufrng: de?do can thiet N va de?do kha nang II. De?do can thiet N dircc
xem nhir de? tin c~y t5i thie'u co diroc con de?do khd nang II diroc xem nhir de?tin c~y .5i da. N~m
giira hai de?do noi tren Ill.me?t lcp de?do tin c~y ma trong do co de?do xac suat. Chung ta co the' coi
hai d9 do R va de;>do thO Ill.hai de;>do ngufrng theo me;>tngir canh d~c bi~t nao do va RN nhir m9t
de?do tin c~y n~m giira chiing (M~nh de 1) trong cling ngfr canh. Tuy nhien hai de?do diro'c coi Ill.
ngufrng nhir gi6i. thi~u 6-day thirc Slf khOng co T(l~iquan h~ m~t thiet nhir hai de?do II ·va N.
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