Tap chf Tin hoc v Didu khién hoc, T. 16, S. 3 (2000), 56-64

MOT DO PO LUA CHON THUOC TiNH

PO TAN PHONG, HO THUAN, HA QUANG THUY

Abstract. In this a.rtlcle, we propose 2 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 Ry -

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

Tém tdt. Bai bio d& xuit mdt dd do lwa chon thudc tinh (dwoc ky hiéu 13 Ry) c6 quan hé gin giii véi d
do thé (Pawlak Z. [5]) va d6 do R (Hb Tt Bdo, Nguyén Trung Ding [3]); di chi ra ring cd ba d8 do nay la
céc do do tin twdng (do thda man tién dé don didu) va nhw viy Ry c6 vi trf trong ho cdc dé do lwa chon
thugc tinh. Mot s8 m&i quan hé lién quan dén cic dd do néi trén ciing dwoc xem xét.

1. TIEN PE PON DPIEU

Theo Dubois D. v Prade H. 1], d6 do trong lap luin xdp xi cin thda min tién dé don diéu
yéu. Tinh don diéu cda dd do c¢6 thé dwgc trinh biy nhu sau:

Cho Q 13 tap ndo d6 (duwoc goi 14 tip tham chifu) ya g 12 mét ham khong 4m x4c dinh trén céc
tdp con cda 0 (g: 29 — R; VA C Q c6 g(4) > 0). D6 do g dugc goi 13 thda min tién d& don didu
yéu (trong bai bdo nay dwoc goi tit 1 tién dé don diéu) néu nhu:

VA,BCQ:AC B kéo theo g(A) < g(B). (1)

Tinh don diéu 13 mét trong nhitng tinh chit ¢t yéu ma dd do trong 1ip luin x4p xi cin 6. Y
nghia cda né c6 thé dwoc 1y gidi nhw sau: Khi ching ta ¢6 dwoc nhiéu théng tin hon trong 1ip luin
thi d8 tin ciy cda lip luidn sé dwoc ting lén. Tién d8 niay nén dwoc ki€ém ching m&i khi dé xuit
mot dd do trong lap luin xdp xi. D6 do thda man tién dé don diéu dwoc goi la dd do tin twdng
(confidence measure). .

2. PO PO LUA CHON THUOQC TiNH

Dir liéu dwoc thu tir cdc ngudn khic nhau thudmg 13 div lidu thd, mdi quan hé théng tin gitra
céc dir liéu d6 thuong 13 chwa bi€t. D liéu nhw vay thudng duoc rit ra tir cic co s& dir liéu quan
hé va dwoc trinh biy dwéi dang bing chir nhit hai chiéu, trong d6 mdi hang 13 dir liéu vé mdt ddi
twong, cdon mdi cdt 13 dir liéu lién quan dén mot thube tinh. Mot trong nhitng méi quan hé théng
tin can dwgc quan tim la sy phu thudc thudc tinh: Cé tdn tai hay khong méi quan hé gitta nhém
thudc tinh nay véi mot nhém thudce tinh khic va viée lwong héa méi quan hé dé nhu thé nao? Viéc
xéac dinh mirc phu thudc giita cdc nhém thudc tinh khic nhau 1a mét trong s8 cac vain dé chinh trong
viéc phan tich, phat hién cdc quan hé nhan qud ndi tai trong dir liéu cda cic hé thong D6 do lya
chon thudc tinh dwgc dit ra nham muc dich gidi quy€t cdc vin dé néi trén.

Dinh nghia 1. Gid st O 12 mét tip cic ddi twong. £ C O x O 12 mdét quan hé twong duwong trén
O. Hai d8i twong o0y, 0, € O dwoc goi 13 khong phan biét duoc trong E néu ching thda min quan
hé twong dwong E (hay oy Fo,).

Dinh nghia 2. Gid sd O 12 mét tip cic di twong, E C O X O 12 mét quan hé twong dwong trén
0, X C O. Khi d6 céc tip E.(X) va E*(X) dwoc dinh nghia nhw sau:



MOT BO PO LUA CHON THUOC TINH 57

E.(X
E*(X

trong d6 [o]g ky hiéu 16p twong dwong gdm céc d8i twong khéng phan bigt dwgc véi o theo quan hé
twong dwong E. E.(X) va E*(X) theo tht tw dwoc goi 1 cic xdp xi dwéi va xdp xi trén cda X.

)={o€0|[o]s C X}, (2)
) ={o€0|[o]s N X £0}, (3)

Xédp xi dwéi va xdp xi trén dwgc xdc dinh theo dinh nghia trén diy dira ra mét wéc lwong vé
tdp ddi twong X nh& phin hoach tip d8i twgng qua mdt quan hé twong dwong. Mdt s8 1di dung
lién quan dén cdc xdp xi duéi va xdp xi trén ciing di dwoc de cip trong [2,4,5,6]. Goi Q 13 tip cic
thudc tinh, P 13 t3p con cda Q. P xic dinh mdt quan hé twong dwong trén tip cic ddi twong O vi
chia O thanh cic 16p twong dwong, mdi 16p bao gobm moi d3i twong ¢ cling gi4 tri trén tit cid cic
thudc tinh thudc tip thudc tinh P.

Van dé dit ra 1a hai tdp con P v Q cda Q s& chia O thanh cac 16p twong dwong khac nhau
va khi xem xét méi quan hé giita céc 16p twong duwong theo hai cich phan hoach dé sé nhin dwoc
théng tin nhan qud nao d6 gitta P vd Q. Cic thong tin nhu vy thudng dwge bi€u dién qua cic 46
do lra chon thudc tinh [3].

3. PO DO Ry

Céc do6 do lra chon thudc tinh trong Dinh nghia 3 va Dinh nghia 4 dwéi diy da dwoc trinh bay
trong [3,5]. D& 1am vi du dién gidi mdt s§ ndi dung, ching ta st dung dir liéu & bdng 1 (véi gid thiét
khéng cé hai hang giéng nhau do cdc ddi twong 13 phin biét nhau tirng d61 mét):

Bdng 1. Bing thong tin dir liéu thu thip

Nhiét_-do Dau_diu Bi_cim
E, Binh_thudng Cé Khéng
E, Cao Cé Cé
E; Rit_cao Cé Cé
E, Binh_thuwdng Khéng Khong
Es Cao Khéng Khoéng
Es Rit_cao Khong Cé
E, Cao Khéng Khong
Eg Rit_cao Cé Cé

Dinh nghia 3 [5|. Gid st O 14 tap céc d8i twong, (2 13 tip céc thude tinh, P,Q C Q. D6 do ths, do

mirc dd phu thudc cia tap cac thudc tinh Q vao tip céc thudc tinh P (dwoc ky hiéu 13 p,(Q)) dwoc

xdc dinh nhu sau:

card(fo € 0| (o]  [o}a)) "
card(O) ’

pp(Q) =

Khi d6: ,

- Néu pp(Q) = 1 thi Q phu thudc hoan toan vao P.

- Néu 0 < pp(Q) < 1 thi Q phu thudc mét phin vao P.
- Néu pp(Q) = 0 thi Q ddc lap véi P.

Dinh nghia 4 [3]. Gid st O 1a tap cic d8i twong, 0 1a tdp céc thude tinh, P,Q C Q. Khi dé dé do
R (dwgc ky hiéu bdi fi,(Q)), do mirc dd phu thude cda tdp cic thudc tinh @ vao tdp cac thudc tinh
P duoc xdc dinh nhu sau:
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A B 1 o card?([o]g N [o]p)
Ar(Q) = card(O) [lozl; [olq card([o]p) ’ (5).

Twong tng véi dir liéu trong bdng 1, mérc dd phu thudc cda thudc tinh bicim vio thudc tinh
dau_diu duoc xdc dinh bdi (5) cé gid tri 9/16 trong khi dé dd do thé twong dng dwoc xdc dinh bédi
(4) c6 gid tri 0.

Sau diy, ching ta xiy dung mét d6 do méi, d6 do Ry, véi ¥ nghia nhu 132 mét d6 do tin tudmg
c6 gid tri nhd hon 43 do “khd ning” R (trong bi€u thic tinh tri cda R cé st dung viéc 13y gid tri
cwe dai). Trong bi€u thirc tinh tri cda dd do Ry duwéi diy, viéc tinh tri dwoe thwe hién cé dang “ldy
trung binh” theo binh phwong.

Dinh nghia 5. Gid st O 1i mét tap cic d8i twong, 0 13 tip t4t cd cic thude tinh, P,Q C . Khi
dé d6 do Ry (dwogc ky hiéu 1a pV ) do mirc d6 phu thudc cia mét tap cdc thude tinh Q vio mét
tap cdc thudc tinh P dwoc xdc dinh nhu sau:

N p(Q) = c_a.r—d];@[ Z card([o]p Z Z card sl rile]e) . (6)

d2
(o] Clolq 01P¢l0]o e dlez)

Vé1i dir liéu trong bdng 1, mirc d6 phu thudc cda thudc tinh bi_cim vao thudc tinh dau_diu dwoc
x4c dinh bédi (6) 1a 5/32.
4. MOT sO TINH CHAT CUA PO PO Ry

Ménh dé 1. Cho Q ld tdp tdt cd cdc thudc tinh. VP,Q C Q ta cd cdc ddnh gid sau:
pp(Q) < pVp(Q) < Ep(Q).

Chitng minh. Truwéc hét ta vi€t lai bi€u dién cda do do thé va d do R nhu sau:

card({o € O |[o]p C [0]q}) _ 1
ur(Q) = card(0) o card(O) [[O]EO]Q Ca.l'd([o]p)}. (=)
Dit . __ 1 ax ¥4 ([ole N [o]p)
4 card(0) LO]PZQ:[O]Q [o]q card([o]p) ]

Xét [o]p C [0]g, ta can chira ring
card?([o]g N [o]p

) = car o|lp).
[o]q card([o]p) =icard{lo]p) ()

Do [o]p C [0]g nén tdn tai duy nhit [o]g d6 d€ [o]g N[o]p # O va gid tri max 13y theo cdc [o]o dat
chinh ngay [0 niy. Hon nira, ta c6 card([o]g N [0]p) = card([o]p) va déng thic (b) dwoc ki€ém
ching. Vay

Bp(Q) = rp(Q) +

1 [ iy S ([o]@ N [o]p) ] (<)

card(O) olnglolo [o]q card([o]p)

e Theo (a) va Dinh nghia 5, ta nhan dwoc pp(Q) < uVp(Q).
e Ta cin ching minh vé tht hai pV 5(Q) < ip(Q).
Theo Dinh nghia 6 va (c), ta chi cin ching minh bit ding thirc sau:

Z Z card?([o]g N [o]p) < Z — card?([o]q N [o]p) _ ()

2 % a
flnciola iorg 2 (lelr) ol gl e card([o]p)

Chiing ta xem xét véi timg 16p [o]p, trong truong hop khong ton tai mét 16p [o]q nio chia tron né.
Khi dé dat
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B= anrd"’([o]qﬂ[o]p) anrd ([O]Qn[O]P)

o card?([o|p) czu'd2 ([o]p )[o]

Vi s8 lwong cdc thanh phin c6 gid tri dwong tham gia t8ng tinh B khdong vuot qui s8 lwong phin ti
cia [o]p (tic 1a card{[o]q : [o]qg N [o]p # B} < card([o]p)) nén s§ hang # O tham gia 14y t8ng khéng
vuot qua luc luong cda [o]p. Vé&i mdi s8 hang d6, ta c6 danh gia:
card? (olo 1 [olp) < max(card?(elq 1 o])
olq

va khi dé ) 1 ]
< WCMdHO]P) I[!;]a:?x (card?®([o]q N [o]p))
1

= m max (ca.rd ([e]l@ M [O]P))

Nhu viy, tirng thanh phin tuong tng 1-1 trong hai vé cda (d) déu thda man diu bit ding thirc,
va nhw viy (d) dwoc ching minh va u? ,(Q) < fip(Q). |

Cho 1 14 t3p t4t cd cac thudc tinh va hai tap con P,Q C Q. Khi xét d6 phu thudc cida tip thudc
tinh @ vao tap thudc tinh P, thl P dwoc goi 12 tap thudc tinh di€u kién va Q 13 tip thudc tinh quyét
i,

D31 véi cac ludt c¢6 dang “if P then Q”, db tin ciy cda ching phu thudc viao su bién thién cda
cic tham s8 P va Q. Sau diy d&i véi cdc d6 do su phu thudc thudc tinh, ching ta khdo sat d6 tin
ciy cda luit niy theo huéng c& dinh tham s8 quyét dinh Q vi cho bién thién tham s3 diéu kién P.

Meénh d8 2. Cho Q) ld tp tit cd cdc thuc tink. ¥ P,Q C Q ta lusn c6 fip(Q) < 1.
Chitng minh. ¥V P,Q C Q, Yo € O ta c¢6 ([o]p No]q) < [o]p, V[o]o
card?([o]g N [o]p) _ card®([o]r)
a <
[olo card([o]p) card([o]p)
» 1 card?([o]g N [o]p
& Br(@)= card(O) Zmax card([o]p) - card(O) anrd (o]p) = 1. O

N fola

<

= card([o]p)

Ménh dé 3. O ld tdp cdc d6% twong, vt mot cdp tdp cdc thudc tznh P, Q ta cé khdng dinh sau:
Yo € O,[o]p C [o]q khi vd cht khi pp(Q) = pV p(Q) = Ep(Q) = 1.
Chitng minh. D8i véi dd do thd cia Pawlak, tinh ding din cia ménh dé trén 13 hi€n nhién.
Tir cdc Ménh d8 1 va 2, ta cé: up(Q) < uVp(Q) < Ep(Q) <1
= VYo€O, [o]pClojg ¢ 1=pp(Q) <u"p(Q) <Er(@Q) <1
= VYo€O, [o]pCoo & 1=up(Q)=4"p(Q)=ir(Q)=1 =
Hé qud 1. Cho (1 la tdp tdt cd cdc thudc tinh. Khi 46 VQ C Q

ra(Q) = #Nﬂ(Q) = [in(Q) =1.

Dinh nghia 6. D3i véi d5 do Ry, Vk 13 s8 thyc 0 < k < 1, ky hiéu P —p,, @ dwgc dinh nghia 1
Q phu thudc db k vao P néu nhu k = uV p(Q).

- Néu k = 1, néi rang Q phu thudc hodn todn vao P (ky hiéu P —p, (Q).

- Néu 0 < k < 1 néi rang Q phu thudc d3 k vao P (phu thudc mét phin).

- Néu k = 0 néi rang Q ddc 1ap véi P.

B& dé 1. V s6 nguyén a;,b; vé1 a; khong dm va b; duwong (1=1,2,...,n), ta cé
n 2 n 2
( 2 a‘l) n ( E a’l) n
-~ a? =
S
=1 b, =1

1

M=’
-ro]-m

..
I
-

1
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Ching minh. B8 @& 13 hé qud cda bit ding thic Buniacovski. O

Dinh 1y 1. D¢ do thé cda Pawlak, d6 do Rb d6 do Ry thda mdn tién d¢ don diéu.
Ching minh. Xét hai tip thuéc tinh P vi P’ trong d6 P C P'. Goi m 13 mét dd do trong ba dd do
ndi trén, ta cin chitrng minh m(P’) > m(P).
Chi § md dau:
Gid st ring tap dadi twong O du'cc phéan hoach theo tip thudc tinh P thianh ¢ 16p twong dwong.

Do P C P’ nén méi 16p twong dwong thit 1 theo tip thugc tinh P s€ bao gom n; (1 = 1,2,...,q) 1ép
twong dwong theo tip thudc tinh P’.

Ky hiéu d8i twong dai dién cho 16p twong dwong thir j (57 =1, 2,...,n;) theo tip thudc tinh P’
nim gon trong lép twong dwong thi 1 theo tip thudc tinh P 13 o;’ (J = 1,2,. ,n.) Véi méi 16p
twong duong thi ¢ theo tip thudc tinh P, ky hi¢u ddi twong dai dién 1a o;*. Ta ¢6 thé chon cac

phan tlr 0;* tir mot trong cic phin ti o;7 trong mét s8 trudng hop ndo d6 ma khéng lam gxém tinh
tong quit cda cic chitng minh.

Xét mét 16p twong dwong thir s (tic 13 [0;*|p) theo tip thudc tinh P ta cé:

(i1) [os]lp = i': [0:7]pr.

(i2) card([o.-]p) = ng ca.rd([o;j]p').

(i3) Véi 16p twong dwong [0]g bdt ky theo tip thudc tinh Q, ludn cé:

ng

card([o]q N [oi]p) = ) card([o]g N [0:’]#).
=1

e m la d5 do thé:

Xét hai tdp hop O; = {o€ O : [o]p C [0]g} va O2 = {0 € O : [0]p C [0]g}-

Véi bat ky o € Oy, xét 16p twong dwong [o]p. Theo trén c¢é o = o; nao d6 va [o;]pr C [o;]p C
[oi]g, nhu viy o € O,. Do o bdt ky nén ¢6 O; C O,.

Tir d6 card(0,) < card(O2) hay m(P) < m(P').
emladd do R:

Theo chi ¥ mé& d3u, chiing ta c6 cic ding thic sau diy:

a2 N - d2([o]g N [0:*
card(0) x fip(Q) = Z’[“lax card?([o]g N [o]p) _ 3" max = ([olg N [o:*]p)
o

o card([o]p) —{ lele  card([o;*]p)

card(0) X fip/(Q) = Z p— card?([o]q N [o]p/) Z Z card2 ([el@ N [0:?]p1)

o e card([o]p1) =y Tole  card([o7]p)

Do card(O) c8 dinh nén d€ chimg minh fip(Q) < p/(Q) ta chi cin ching minh

zq:, - card?([o]g N [o.-*]P) Z Z card?([o]q N [0:7]p+) ()

=i lle card([o;*]p) — [o]q card([o;7]pr)

Hai vé cda (e) cling c6 ¢ s3 hang nén d€ kifm chimg bit ding thirc nay, ching ta chi can ki€m ching

trng cdp s6 hang twongimg trong g s6 hang nay. Twc 12 ta phdi ching minh dwoc véii =1,2,...,¢:
2 ;* - d2 N Oj r
ax 4% (()e "1[01 lr) Z o ST (IO]QJ [o7]p) (2)
lole card([o; |p) — [olq card([o] ]P!

Ciing theo chd ¥ mé& d3u, cé thé chon o;* 1am phin t& daj dién cho lo’p twong dwong thi 2 theo
tap thudc tinh P véi mot s3 tinh chit dic biét nio 6. Khong 1am gidm t8ng quét, chon o} 13 chinh
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card?([o]g N [0:*]p)
card([o;*]p)
dai). Do o;* da dwgc chon trén diy thudc vio [o]p ma [o]p phin hoach thanh céc [0i7]p+ nén o;*
thudc vao 16p twong dwong thi j na.o dé: 16p twong duong [o"’]p: Nhuw vdy khdng lam gidm t&ng
qué ta chon phin ti dai dién o} = 0° c6 16p twong dwong theo Q([o"’]) ) 1am cuc dai v€ trai cda

(g)-
Nhu viy, vé trai cda (g) cé gid tri chinh 13

card” ({0} N [}°]r)
card( [o{“ |p)

13 phin ti 1am cuc dai (thudc 16p twong dwong theo tap thude tinh Q lam cuwc

(h)

D3i véi vé phdi cda (g), véij = 1,2,..., n;, chiing ta ludn cé:

card?([o]g N [o]]p1) _ card?([o}’]q N [of]r:)

ol card([o]p) T card([o}]p)
b h A n‘ y n.' .0 N ]
Va4 nhu vay Zmax card?([o]g ﬂ [ol]pr) > Z card?([o} ]Qn loi]p1) _
! lola card([o?|p/) =1 card([o}]p+)

Theo bat ding thirc thi nhit cda B3 d¢ 1, ta nhan dwoc:

ny : . 2
card([o?°]g N[0! ]ps ; :
L e 0kli) a0 o)
- i card([o;7]pr) card([o}]p)
y=1
(theo cac hé thirc (i2) va (i3) trong chd y mé& dau vi chon ngay o ° lam phin t& dai dién o;* trong
16p twong dwong theo P).
Vay

Z ca,rd2 Q N [01]]13’) > Ca‘rdz([ofolQ N [OZID]P)

A carduou]pl) =T card([of]p)

Nhu viy, (g) dwoc ki€m tra ding véi moi s8 hang thit 7 n(i = 1,2,...,9) ¢6 nghia la m(P) <
m(P’) hay ciing vdy R(P) < R(P').
e mla do do Ry:

Twong tu nhuw trén, ta xét:

card(0) x uV p(Q) = Z card(| Z Z card?([o]g N [o]p)

d2
[olrClola [olrfllolo o card*(lele)

e T deQr]w o)

lo]pZ]olq [olq

S vél A= z card([o]p)

lo]rClo)q

card(0) x ‘u,g,(Q) = Z card([o]p/) + Z Z card?([o]o N [o]p’)

& ([o]
lol»Clola ol giolo g <247 (lel7)

va

Do card(O) ¢ dinh nén d¢€ chéng minh p¥ (Q) < u¥.(Q) ta chi cin chémg minh quan hé néi trén
d8i vé&i hai v& phdi cda hai biéu dién trén. ;
Ta nhin dugc danh gid sau:
card?([o]o N [o]p) :
v luén cé < d )
[o]p luén c6 g}; card?([olp) < car ([o]p) (i)
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do card([o]p) = anrd([O]Q N [o]p)

[olq
. va card?([o]g N [o]p)
card?([o]p)

card([o|g N[0
= card([ol n o) LU < canalolg ol

Phian loai cic 16p twong dwong dwoc phan hoach bdi tip thudc tinh P’ thanh ba loai nhw sau:

+ [o]lp: € [o]p C [o]g 1& cdc 16p twong dwong dwgc chia tir cdc lép twong dwong theo phan
hoach P d&u twong @ng cé céc 16p twong dwong tham gia tdng A theo phin hoach P’ thudc loai niy
v s& cho t8ng luc lwong nhuw nhau. Goi tip gdm céc 16p twong dwong [o]pr thudc loai niy 13 tip I.

+ [o]pr C [o]p song [o]pr Z [0]o. Hang thic khi tinh gid tri d6 do twong dng véi 16p twong
duong nay theo P’ sé€ 1a card ([o]p/). Goi tip hop gom céc 16p twong dwong [o]pr, thudc loai nay 13
IL. . '

+ [o]pr & [0]g: Got tip hop gdm cic 16p twong dwong [o]p: thudc loai nay 13 IIL

Lién hé v&i chit ¥ m& d3u vi khong 1am gidm t8ng quat ta gid thit ring céc 16p twong dwong
theo tip P twong tng v&i céc 16p twong duong theo P’ trong tdp I 13 cac 16p [of|p d3u tién
(t=1,2,...,k; véi 0 < k < q). D& ¥ ring, khi k = 0 thi khong c6 bat k¥ mét 16p twong dwong theo
tip P nam tron trong mdt 1ép twong dwong theo tip Q; con khi k = ¢ thi moi 16p tuwong dwong
theo tip P déu nim tron trong mét 16p twong dwong nao dé theo tip Q.

Cé thé viét lai card (O) X ug(Q) nhwr sau:

ca.rd2 o orlp
card(O) anrd Z Z ca.rElle[om[ )] )

i=k+1 [o]q

—As Z an.rd ([o]lo N [of]p) 6)

it fol card?([o} ]p)

Chiing ta xét tong sau lién quan dén tip thudc tinh P':

card(0) x w5 (Q) = Z card([o]p+) + Z Z Cariard2cz[or;1°{7)]P’)

lelprClolq © lolerglole [cle
card?([o]o N [o]p!)

= Z card([o]pr) + Z card([o]p:) Z Z cazd?{lo])

lo]pr €l [O]PIEII [O]PIEIII [0]

k
* card?([o]g N [o]p’)

= card([o;]pr) + Z card([o]p’) Z Z card2([o] ")

i=1 (o] pr €11 [O]P,em [ole
B card?([o]g N [o]p1)
= Z card [O]PI) * Z z cardz([o P')

[o] pr€II [o] pr €111 [0]q
2 '

(theo @) > A4+ > > card{oloNlolr) _ 41 . (k)

2 g
[0] p+ EITUIII [o]q card?([o]pr)

vwic= Y% card?([o]q N [o]pr)

d2([o]p:
[o]pr€lILII [o]lg ¥ (lolp1)

Sau khi nhém lai céc 16p twong duong theo tidp thudc tinh P’ thanh cic 16p twong dwong theo tap
thudc tinh P, ta cé:

e card?([o]g card?([o ollp
C:.___z: Zzg cax('fiz]({o’] Z ZZ ]Qﬂ[ ; )

2
okt 1 jolg 1=1 card?([o]|p1)
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Tir bit ding thirc thir hai trong B8 d& 1 va chd y mé diu ((i2), (i3), ta cé:

o ) ‘ p card?([o ol ’
$ et (oo nlef)e) O L) IR

pr card?([dl]pr) (cardz([of-]p'))z card?([o7]p)

va nhan dwoc

Z Z card?( [oz]Qﬂ[o I3 ) )
card?([o}]p)

1=k+1 [o]
T (§), (k) va (1) ta c6 Ry (P) < Rn(P'). 0

T Hé qud 1 va Dinh Iy 1 ta thiy ring: néu coi tip t4t cd céc thudc tinh 0 13 tip tham chiéu
thi 46 do thd cda Pawlak, d6 do R, d6 do Ry 1a cic d6 do tin twédng.
Ménhde 4. VP,QCQ, (PNQ) =0, kj hiéu P ld phin bi cda P trong Q, khi d6:
pp(Q) = ¥ 5(Q) = i5(Q) = 1.
Chitng manh. Suy tir Ménh de 3. , O

Twong tu cic két qud vé su phu thudc thé trong [2], ching ta cé cdc Ménh dé 5 va Ménh d& 6

nhu duéi day.
g i

Ménh dé 5. D41 vé1 d6 do Ry ta cd cdc tinh chdt sau:

(1) Néu B2 C thi B —ng,, C,

(2) Néu B —p, C thiVD C Q déu c6 BD —g, CD,

(3) Néw B —g, C vd néw C — g, D thi B —p, D.

Chi#ng minh.

(1): Do B2 C tacé [o]p C [o]c = B — g, C (Ménh d¢ 3).

(2): Tuw B —Ryn C = [O]B\g [O]C (Ménh de 3) = [O]BD C [O]CD = BD —RxN CD.

(3): Do B—g, CvaC —pg,y D = [o]p C [0o]c va [o]c C [o]lp = [o]p C |o]p = B —r, D.
|

Ménh dé 6. Cho 1 ld tdp tdt cd cdc thudc tinh. D6v véi @6 do phu thudc thudc tinh Ry thi cdc

khdng dinh sau ddy khong ding:

(1) Néu B %+, C va VD C Q thi BD *+p, CD,

(2) Néu (B 255, C vd C —sg, D) hodc (B —p, C va C <5, D) thi B X5, D.

Ch#ng minh. DE chirng minh ménh 4§ trén, chiing ta st dung phwong phap phdn chimng théng qua

viée chira cdc phdn vi du. Xét tip cic d8i twong ndo d6 (mdi ddi twong cé théng tin thé hién mot
hang) véi cic thudce tinh A < B, C nhw sau:

el Ll Ll S

B c
1 1
2 1
2 2

(1) una(C) = (1+4/9+1/9)/4="17/18 hay A 7/—1—§RN C,
WY (op)(CUB) = (14 1/4+1/4+1)/4 = 5/8 hay AB *Sp OB = (1) duge ching minh.
(2) D&i vé1i trudmg hop thi nhit, ta cb
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unc(B) = (1/4+1/4+1/4+1/4)/4=1/ahay ¢ Lop B,
[o]s € [o]Ja = B —g, 4,

unc(A) = (1+1+1/4+1/4)/4=5/8 hay ¢ Loy, A.

Dé&i véi trudmg hop thir hai, ta cé:

[o]g C [o]Ja = B — g, A4,

un4(C) = (1+4/9+1/9)/4="7/18 hay A 155 C,
pngp(C)=(1+1+1/4+1/4)/4=5/8 hay B L5 C. O

5. BAN LUAN

Theo Dubois v Prade [1], mét cdp céc-d6 do tin twédng d8i ngiu nhau thudng dwoc cling xem
xét nhw 13 c¥p hai' dé do ngwdng: d6 do cin thi€t N vi db do khi n¥ng II. D4 do cin thidt N dwoc
xem nhu d5 tin ciy t8i thi€u c6 dwoc con d6 do khid ning IT dwoc xem nhu d6 tin ciy 3i da. N&m
giira hai d§ do néi trén 12 mét 16p dd do tin cdy ma trong d6 c6 dd do xic suit. Ching ta cé thé coi
hai d6 do R vi d6 do thé 13 hai d6 do ngudng theo mdét ngir cdnh d¥c biét nao d6 vd Ry nhuw moét
dd do tin ciy ndm gifra ching (Ménh d¢ 1) trong cling ngit cdnh. Tuy nhién hai d§ do dugc coi 13
ngudng nhu giéi thiéu & diy thuc suw khong ¢6 mbi quan hé mat thiét nhw hai d6 do I va N.
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