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MOT S6 MG RONG TONG KET DU LIEU
TREN CO' SO DU’ LIEU QUAN HE MO

TRAN THIEN THANH

Khoa Tin hoc, Truong Pai hoc Su pham Quy Nhon

Abstract. In this paper, we present some extensions of data summaries on fuzzy relational databases
based on a pattern matching process of D. Dubois and H. Prade. An algorithm for discovering data
rules based on hierarchical tree of template rules is given.

Tém tét. Trong bai bdo nay, ching téi trinh bay moét s6 mé rong tinh todn cho céc luat tong két
tir dir liéu trén mo hinh co s& dir liéu quan hé mo. Céc tinh todn duoc xay dung dua trén doi sanh
mau cia D. Dubois va H. Prade. Bai béo ciing dua ra thuat todn xdy dung cac ludt tong két dir liéu
dua trén cay phan cap cia céc luat mau.

1. PAT VAN PE

Viéc phat hién tri thic tir dir liéu la mét trong nhirng hwdng nghién ctru da tao ra mot
cach nhin méi vé nhirng dit liéu dwoc lru trir. Cling véi su phét trién cdc mé hinh co s& dir
lieu quan hé m& (co s& dir lieu quan hé véi dir lieu mo) da cho phép thu thap nhiéu thong
tin va qua dé ho tro nhiéu cho viéc phat hién céc tri thite. Céc tri thikc phat hién tir dir lieu
thwong c6 dang cac luat dit liéu bao gom cdc yéu t6 mo nhu lrong tir mor, tan tir mo, cac
phép so sanh mo, ... va céc luat nay cé do tin cay la mot gia tri trong doan [0,1]. Tiéu bieu
cho huéng nghién ciru nay 1a cdc két qua cia Yager [9, 10|, Kacprzyk [7], Cubero [3], Bosc
[1], Dubois, Prade [6],....

Trong bai bdo nay, trén co s& danh gid do tin cay cia luat ¢é dang “Q r are P” cia Dubois
va Prade [6], ching t6i xay dung cdch danh gia do tin cay cho céc luat ¢6 dang “Q Py r are Py’
va “Q1 Py r 0 Qo Pyr”, trong 6 Q, Q1, Q2 la cac lrong tir mo, r la mot quan hé mo, Py, Py
la cdc tan tir mo, 0 1a toan tir so sanh mo. Cung véi cach danh gia do tin cay, dua vao thi
tu phan cap cla céc tap mo, chiing t6i dwa ra thuat toan nham xay dung tap céc luat tong
két dir liu theo mau cho trurée trén céc dir lieu c6 san.

Bai bdo dwoc té chirc nhw sau: phan 2 trinh bay nhitng kién thitc co s& gom: mé hinh
CSDLQH mo duwa trén kha nang; ddnh gid cdc tan tir mo; bi€u dién cic lwong tir ngoén ngi
bang tap md; luc lrong tdp mo. Phan 3 trinh bay cich ddnh gid cdc luat tong két dir lieu
va mot s6 tinh chat lién quan. Phan 4 trinh bay thuat toan xay dung céc luat theo mau dua
vao thit tw phan cap cia cac tap mo. Cudi ciing 14 két luan va mot s6 hwéng nghién ciru tiep
theo.

2. CAC KIEN THU'C CO SO

2.1. M6 hinh co s& dir liéu quan hé mo dya trén kha ning

Bang phan bé kha nang cé thé biéu dién dit liéu cia tirng thuoc tinh cho moéi n-bo.
Gid st A 13 mot thuoc tinh cia lwoc do quan hé, D 14 mién tri cia A. Gid tri clia mot n-
bo t tai thudc tinh A dwoc bieu dién bdi phan bé kha nang chuén () trén mién tri mé rong

* Céng trinh dwoc hoan thanh véi s hétro kinh phi cia Hoi dong khoa hoe tir nhién.
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D = DU {e}, trong d6 e la phan tir bé sung vao mdi mién tri, dwoe st dung trong trwomg
hop thuoc tinh A khong d4p dung dugce cho bo ¢ (chi tiét xem trong [4]).

2.2. Tinh todn trén cac tan tu mo

Cho X 14 mot bién nhan gid tri trén mién D két hop véi phan bo kha ning mx, F 1a mot
tip mo trén D. PO tuong thich cia X v6i tap mo F dwoc danh gid trén hai do do kha nang
(IT) va can thiét (N) dwoc x4c dinh bdi:

M (F) = sup min (jer (u), 7x () 2.1)
Nx(F) zggjf:)max<up(u)71—7rx(u)>. (2.2)

Vé&i 0 1a mot phép so sanh mo dwoc xdc dinh béi ham thudc pg, ménh dé “ X 0 F” dwoc
xem twong dwong véi ménh de “ X is Fof”, véi Fof 1a phép hop thanh cla mot gid tri mo F
véi mot todn tir so sanh mo @ dwoc xac dinh bdi: Vd € D, ppog(d) = sup min(ug (d,d), up(d’)).

d’eD

Do théa ménh dé “X @ F” duoc ddnh gia nhu trong (2.1) va (2.2):

IM(XOF) =TIx(F o #) = Slelg 1r1r111r1</u:og(u)7 Fx(u)> (2.3)
N(XO6F) = Nx(F o#8) = ulgjg max(upog(u)7 1-— Fx(u)>. (2.4)

Dua trén danh gid cia nhirng tan tir nguyén to, trong [4] dwa ra nhirng cong thirc ddnh
gid cho tan tir két hop cdc tan tir nguyén t6 bdi cac phép todn logic not, and, or.

2.3. Céc luong tir mo

Trong [19] Zadeh dé xuat mot cach biéu dién lwong tir ngon ngir theo cach tiép can cia
Iy thuyét tap mo, trong dé moi lwong tir @ duoc xem nhu mot tap mo trén tap co sé& X
va dwoc xdc dinh qua ham thuoe pg : X — [0,1], véi X 1a tap s6 nguyen khong am hodc
doan [0, 1] tuy thuodc vao loai lwong tir.

Zadeh chia cdc lwong tir ngén nglr thanh hai loai: lwong tir tuyét d6i (absolute quantifiers)
va lwong tir ty Ié (proportional quantifiers). Lwong tir tuyét déi dung trong nhirng ménh de
véi 6 lwong xac dinh nhw : “khodng 27, “nhi¢u hon 57 ,... Lwong tir tuyét doi dwoc biéu dién
bang tap mo trén tap co s& la tap céc s6 nguyén khong am. Lwong tir ty 1é thé hién nhiing
s6 lwong phu thudc vao s6 lwong tap cac doi twong ma né thé hién, nhw cdc lwong tir: “héu
hét’ | “khodng mét mita’, ... V&i nhirng lwong tir nay bieu dién bang tap mo trén mién co s&
la doan [0,1].

Luong tir Q goi la don diéu tang néu véi moi 2y > xy thl ug(xy) > pg(xs). Chang han:
“at least 37, “almost all’, “most’,...

Luong tir @ goi la don @iéu gidm néu véi moi @1 > s thi pg(x1) < pglze). Chang han:
“at most 3”7, “few’, “almost none’,...

Luong tir @ goi 1a lwong tir unimodal néu ton tai hai gid tri a, b véi a < b sao cho véi
moi x <a thi @ lalwgng tir don diéu tang; véi > b thi @ don diéu gidm va ug(x) =1
véi moi z € [a, bl.

Nhéan xét 2.1. V&i moi lwgng tir unimodal @ bao gi cing tim dugc hai lwong tir Q,
don diéu ting va Qg don diéu gidm sao cho Q = Q, N Qg.

Lwong tir phi dinh (negation) cia mot lwong tir @, ky hieu @, dwoc xéc dinh bdi
tg(a) =1 — pg(x) Va. Chang han not many 13 lwong tir phi dinh cia lwong tir many.
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2.4. Lwc lvong mo

Cé6 nhiéu cich tiép can dé dinh nghia lrc lwong mo, trong bai bdo nay ching t6i ding
dinh nghia luc lwgng mo theo cich tiép can cia Dubois va Prade [6].

Cho F la tap mo trén tap htu han U = {uj,ug, - ,u,}. DPat k = |ker(F)|, véi
ker(F) = {u € Ul|pr(u) = 1}. Luc lugng cia tap mo F, ky hiéu |F|; (hodc |F| néu khong
gdy nham lan) 13 mot phan bd kha nang chuén mjr trén doan [0,n], dwoc xéc dinh nhw sau:

7)) =0 véi 0<t<k,

m(k) =1,
véi j >k thl w(y) la gid tri Ién thi j trong danh sich cac gia tri p(ur), p(ug), -, pluy).
Nhan xét 2.2. Néu F' CF thivéimoi i >k tacd mp (i) < mp (i), vé1 k= |ker(F)|.

3. TONG KET DU LIEU

Trong phan nay xay dung céc cong thire tinh do tin cay cla mot luat tong két dir lieu.
Do tin cay dwoc danh gia trén hai do do kha nang va can thiét.

3.1. Dang Q r are P

Ménh dé ¢ Q » are P” c¢6 nghia la dinh lwrong cdc bo trong quan hé » théa tan tx P &
mitc do nao dé twong thich véi lwong tir Q. Chang han cdc meénh dé :“C6 it nhdat 5 ngudi
trong CSDL ¢6 luong cad” hay “Hdau hét nhirng nguot trong CSDL la tré”.

Do tin cay cia ménh dé “Q r are P” dwgc ddnh gid nhw do tin cay cla ménh dé “|rp|;
is Q", v&i rp la tap cic bo cia quan hé » thoa tan tir P & mitc do kha ning (ho#c can
thiét). Theo cong thirc (2.1) va (2.2) trong truong hop @ 1a lwong tir tuyét doi ta co:

UG v are p= krgggnmin@cg (4), mm(ﬁ) (3.1)
NQ r are P — krgnzlgnmax<NQ(z>7 1- W\TP\(Z.>>7 (32>

v6i n 1a 86 bo cia quan hé r, k= |ker(rp)|.

Néu @ l1a luwgng tir ty lé, trong cdc cong thitc trén ta thay pg(i) bdi pg(i/n).
Pinh nghia 3.1. Cho P vd P’ la hai lwvong tir mo& 4p dung trén lwoc do quan he r.
Tan tir P! dwoc goi 1a yéu hon tan tir P, ky hieu P’ € P néu véi moi quan hé » cia lwoc
do r théa II(t|P") <TI(t|P) va N(P') < N(#|P), véi moi bo t € r.

Dua vio cong thirc (3.1) va (3.2) ta dé dang chitng minh dwoc hai bé dé sau:
Bé6 dé 3.1. a) Néu Q la heong tr don diéu tang tht Ng » are p = pg(k).

b) Néu Q la lwong tir don dicu giam thi 1lg » are p = pg(k), v6i k = |ker(rp)|.

B& dé 3.2.Véi moi hrong tir Q wva tdn tr P dp dung trén quan hé r, ta cé
Hararepzl_NQrareP va NGTQTEPZI_HQTarell
Pinh 1y 3.1. Néu Q, Q' ld cdc lwong tic don diéu tang thda Q' CQ wva P, P' la cdc tin

tr thoa P' C P thi voi moi quan hé r, ta ¢6 T1g » are P 2 g v are P 06 NG » are P =
NQ/ r are P’-
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Chitng minh. Dat k = |ker(rp)|, k' = |ker(rp:)|. Vi P'C P nén k' <k Tk Bode 3.1. vado
Q' C @ la céc lwong tir don diéu tang nén dé dang suy ra NQ v are P2 N’ v are P
Ta ¢o:

g v are p = krgﬁgxﬂmin(ucg (i)ﬂrm,‘(i)) va Iy y are pr = ]ngj%(n min(uQ/(i)7 mrp/‘(i))

D& thiy ¥i, k<i<n thi min(uQ(z’)7 mm(i)) > min(uQ/(z’)7 mTP,‘(i)) va

Vi K <<k thi min(ug(k), mep () 2 min(ng (), e ().
Tu dé suy ra HQ r are P > HQ/ r are P’ u

Twong tw, ta ¢6 dinh 1y twong ing cho cdc lwong tir don diéu giam.

Pinh 1y 3.2. Néu Q, Q' la cdc lwong tir don diéu gidm théa Q C Q' wva P, P la cdc
tan tir théa P' C P thi véi moi quan hé r, ta co:

HQT&T@PSHQ/TO/I‘EP/ va NQT&T&PSNQ/TO/FEP/'

3.2. Dang Q P, r are P

Meénh dé “Q P, r are P,” cé nghia la dinh lwong cdc bo trong quan hé r thoa tan tir
P, cung thda tan tir P, twong thich véi lwong tir Q.

Truomg hop @ la lwong tir tuyét doi thi ta ¢é su twong dwong vé mat ngir nghia cia
hai ménh dé “Q P, » are Py” va “Q r are P, and Py”. Do dé hoan toan cé thé danh gid theo
cong thire (3.1) va (3.2). Chiang han ménh dé “C6 i nhdl 5 ngudi tudi cao trong co sé dir
liéu ciing cé lwong cao’ twong dwong véi ménh de “O6 it nhdt 5 ngudi trong co sé dir liéu
c6 tudi cao va lwong cao’.

Truong hop @ la lwong tir ty 18, ta c6 thé xem ménh de “Q Py r are Py’ twong dwong
v6i ménh dé “Q rp, are Py, vé6i rp, 1a nhirng bo cla quan hé » thda tan tir P;.

Ky hiéu k; = |ker(rp,)|, A0 do khd ning théa ménh dé “Q P, » are Py dugc xay dung
qua cic budc nhu sau:

Budéc 1. V&imoi ¢ trong khodng céc gia tri ¢6 thé 1a e lwong cia quan hé rp,, ki <i < n,
goi »* 1 quan hé dwoc chon tir rp, gom i bo c6 do thoa tan tir P cao nhat. Khi dé do tin
cay cia ménh dé “Q rp, are P,” chinh 14 do tin cay cia ménh dé “Q »* are P, and Py” dwoc
dénh gia theo cong thite (3.1)

magx41r1r111r1<uQ(j/i)7 My ‘(j)>7 véi ke = |ker(rp ap,)|-
2<j<¢

HQ ri are P, and Py — o APy

k

Trong khi dé kha nang dé quan hé rp, c6 i bo la Trp, | (4) NéN d6 do kha nang théa
ménh dé “Q rp, are P} trong truomg hop rp, ¢é ding i bo la:

1 rr, are pa(i) = mm( max {min(pq(/i), me, 1)) }Ml(o).

ko<j< P1APa

AN

Budc 2. Kha nang théoa ménh dé “Q Py r are Py” dugc danh gia trong truomg hop thuan loi
nhat, nén:

HQ P r are P, — INnax {HQ rp, are P (Z>}

ki <i<n
_ kln%;?)g(n{min [&%mm (uQ(j/i)7 mePZ‘(j))7 mw(i)} } (3.3)
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Tir do do kha nang ta dé dang suy ra do do can thiét la:

NQ Py r are P — min {max( m1n<maX<MQ(]/Z>7 1- Tr\r}l/\PZ\(j>>7 1- Tr\rpl\@.)) } (34>

k1<i<n ko<j<i
~ A N z ’ ~ z s - 7 ’ N N
Mot s6 két qua sau thé hién thit trr ciia cde do do twong ting véi thit tr cdc lwong tir va
tan tlr mo.

Pinh 1y 3.3. Néu Q, Q' la cdc luong ti tuyét doi, don diéu tang théa Q' CQ va Py, P,
Py, P} la cdc tan tie théa P C Py, Py C Py thi vdi moi quan hé r ta co:

HQ Py r are P> Z HQ/ Pl/ r are PZ/ va NQ Py r are P> Z NQ/ Pl/ r are P2/~

. - \ \ ’ N ~ N ~ N
Chitng minh. V1 Q, Q' la cac lwong tir tuyét doi nén Ilg p, » are £, =g » are P, and Py, V&
HQ/ P r are P} — HQ/ r are P and Pj-

T P/ C P, vd P,C Pysuyra P and Py, C P, and P, theo két qua Pinh 1y 3.1. de
déng suy ra HQ Py r are P> Z HQ/ Pl/ r are P2/~
Hoan toan twong tu ta cing chirng minh dwoc Ng p, » are p, = Ney Pl r are P} ]

Két qua twong tu cho cac lwong tir tuyét d6i, don diéu gidm thé hién qua dinh 1y sau.
Pinh ly 3.4. Néu Q, @' la cdc lwong tir tuyét doi, don diéu gidm théa Q@ C Q' va Py, P,
Py, P} la cdc tan tir théa P} C Py, Py C Py thi véi moi quan hé r ta cé

HQ Py r are P> S HQ/ Pl/ r are PZ/ va NQ Py r are P> S NQ/ Pl/ r are P2/~

Véi lwong tir ty 1€, cdc két qua cé mot s6 thay ddi, cu thé nhw sau:
Pinh 1y 3.5. Néu @, Q' la cdc luong tir ty lé, don diéu tang thda Q' C Q va Py, P la cdc

tan tir théa Py C Py thi véi mot quan hé r ta cd

HQ Py r are P> > HQ/ Py r are P} va NQ Py r are P> > NQ/ Py r are Pj-
Chatng minh. Tl cong thike (3.3) ta c6:

HQ Py r are P, — krr<l?)<(nHQ rp, are Pp (Z> VOl HQ rp, are P (Z> = m1n<HQ rt are P and P277T\Tpl\(z>>
1515

N

va

HQ/ Py r are Pj — max HQ/ rp, are P} (Z> VOl HQ/ rp, are P} (Z> - min<HQ/ rt are P, and P2/77T\rpl\<i>>~
k1 <i<n

Theo Blnh 157 3.1. ta Cé HQ rt are P, and P > HQ/ rt are Py and P2/7 VZ7 I{?l S 3 S n nén

HQ rp, are Pa (Z> Z HQ/ rp, are PZ/ (Z>
Do dé HQ Py r are P> > HQ/ Py r are Pj-
Twong tu ta chimg minh duge Ng p, » are P, 2 Ng# Py + are Py ]

Tuong tu ta cé dinh 1y sau cho cdc lwong tir don diéu gidm.

Pinh 1y 3.6. Néu Q, Q' la cac luong tir ty Ié, don diu gidm théa Q C Q' va Pa, Ph la cdc
tan tir théa Py C Py thi vdi moi quan hé r ta co:

HQ Py r are P> S HQ/ Py r are PZ/ va NQ Py r are P S NQ/ Py r are P2/~



22 TRAN THIEN THANH

3.3. Dé.ll’lg Ql P1 r 0 Q2 P2 r.

Ménh dé “Q; P, r 0 Qs Py »” ¢6 ¥ nghia la dinh lwong céc bo trong quan hé » thda tan
tr Py ¢6 quan hé 0 véi cdc bo trong quan hé r thoa tan tir Py & mikc do cua lwong tir Qo
13 twong thich véi lwong tir @,. Chang han “Hau hét nhitng ngudi lon tudi trong CSDL c6
leong cao hon nhi¢u ngudi tré”.

Do tin cay ciia ménh dé dang nay dwoc danh gid qua céc buée nhu sau:

Budéc 1. V&imoi bo t; € r, ta tinh do tin ciay cia ménh de dinh lrong s6 bo ciia quan hé
thoa tan tir P» ¢6 quan hé 0 véi bo t;, P, = “; 0 Qs Py »” dwoc biéu dién twong dwong véi
ménh dé “Qy Py r are t;00”. Do dé do tin cay cia ménh dé P; dwoc danh gid theo cong thite

(3.3) va (34) :

lp, = max min<HQ2 rp, are tioe(j>77r\rp2\<j>> (3.5)
Np, = min maX<NQ2 rpy are t:00(7), 1 — mrpz\(j)> (3.6)

V61 ky = |ker(rp,)|, 1lg, rp, are t:06(3); NGy rp, are ti06(j) trong ting la d6 do kha ning va can
thiét cia ménh de “Q, rp, are t; 0 0" trong truwong hop rp, c6 ding j bo cia r c6 do thoa
tan tir P, cao nhat.

Budc 2. Ta xem “0 Qs Py »” 1a mot tan tlir mo trén cdc bo cia quan hé » , ky hiéu tan tir nay
la P. Khi dé ménh dé “Q; P, » 0 Qy Py »” duwoc duwa vé dang twong dwong “Q; Py, r are P”.
Do dé6 do tin cay duwoc danh gia :

HQl Py r 6 Q Pyr— kfg%)énmin<HQ1 TPy ore P(Dvmrm\(i)) (37>
NQl Py r 6 Q Pyr— kfg%gnma)((]\k?l TPy ore P<i>7 1- W‘TPH(Z.)) (38>

v6i ki = |ker(rp,)|, g, rp, are p(i), Ng, rp, are p (i) twong ng 1a do tin cay kha ning va can
thiét cia ménh dé “Q; rp, are P” trong trwomg hop rp, ¢6 ding i bo dwoc chon trong r
c6 do thda tan tir P, cao nhat.

Pinh 1y 3.7. Néu @1, @), Qa, Qf ld cdc lwong tir tuyét @61, don diéu tang thda Q) C Q1,
Q) C Qo va Py, P, Py, P} la cac tan ti théa P C P, Py C Py thi vdi moi quan hé r ta co:

U, porogrr=llg prroqypyr 4 No pioroqg Por2Ng plroq, P

Chitng minh. V&i moi ¢; € », goi P; 1a ménh dé “Qy P, r are t; 067, P! la ménh de
“ QY Pjraret;08”. Vi P, C Py nén theo dinh 1y 3.3. ta ¢6 p, > e, va Np, > Np.

Do dé néu goi P 1a tan tir “0 Qo Py r” va P’ 1a tan tir “0 Q) P} »” thi ta c6 P! C P.
Theo Dinh 1y 3.3. suy ra
HQl Py r are P > HQi P] r are P’ va NQ1 Py r are P > NQi P| r are P’ | ]
Dinh 1y sau ciing ding cho cdc lwong tir tuyet doi, don diéu gidm.
Pinh ly 3.8. Néu @1, Q), Qa, @b ld cdc lwong tir tuyél adi, don diéu giam théa Q1 C QY
Q2 C QY va P, P|, Py, Py la cdc tan tir théa P C Py, Py C Py thi vdi moi quan hé r tla co:

Hoiproqgrr<Ug prroqypyr 006 Noopirog por <N plrog, p;r

2 2

Véi cdc lwong tir ty 1e ta cé cac két qua sau:
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Pinh 1y 3.9. Néu @1, Q), Q2, @b la cdc lwong i ty l¢, don diéu tang théa Q) C Q,
Q5 C Qo thi voi moi quan hé r ta co:

Ho, progrr2lg piroqyprr 06 No o Pirog Por 2Ng P oroq, Pyre

Chitng minh. Dung két qua cida Dinh 1y 3.5 véi ky thuat chimg minh twong tu nhw ching
minh cia Pinh 1y 3.7 ta dé dang ching minh duwoc dinh 1y nay. m

Pinh 1y 3.10. Néu @, @}, Q2, Q) la cdc luong tir ty I¢, don diéu giam théa Q1 C Q)
Q2 C Q) thi voi moi quan hé r ta co:

Ho, pirogprr<Ug piroqyprr 06 No Pirog Por < NG P oroq, Pore

4. XAY DUNG CAC LUAT TU DU LIEU

Mot trong nhirng noi dung quan trong dat ra cho viéc phat hién cac luat tir dir lieu 1a can
¢6 nhirng thuat toan tur dong xay dung céc luat trén nhirng dit lieu cu thé sao cho do tin cay
virot mot ngwong cho trude nio dé. Tuy nhién cho dén nay nhirng thuét todn nhw vay déu
can thiét phai c¢é suw ho tro mot phan cia con ngudi. Trong phan tiép theo ching to6i trinh
bay mot cach ti€p can cho viéc tong két dit liéu tu dong duwra theo mau va thit tu phan cap
cac tap mo trong cling mién tri.

4.1. Phéan c8p cac tip mo

Cho  la mot tap hiru han cdc tap mo trén mién D, khi dé6  cing v&i quan hé C cia
cdc tap mo tao thanh mot thir tw phan cap. Véi bat ky tap cic tap mo trén mien tri D ta bo
sung mot tap md dic biet none duoc xac dinh  ppone(z) = 1,¥2z € D. Dé thay véi moi F ¢
ta c6 F C none. Tap md none dwoc xem 1 gbc cia cay thit tir phan cap cac tap mo.

Vidu 4.1. Giast  latap céc luong tir ty lé = { none, for all, there exists, most, at least

half, as many as possible, many, at least 75%, about half, no more than half, not many, few}.
Cay thtt tu phan cap cac tap mo trong  nhw hinh ve 1.

none
there exists not many
at least half about half felw
most at least 75% no more than half

as many as possible many
for all
Hinh 1. Cay phan cip céc luong tir ty lé
4.2, Luat mAu va cay phéan cip

N ’ ~ 7 ’ o ~ ~ A
Tt cac dang luat dwoc xem xét trong cac muc 3.1, 3.2, 3.3, véi mot quan hé r cu the,
ta xem xét cdc luat mau véi cde tan tir nguyeén t6 c¢é cic dang sau:

Dang 1. “Q A is F”
Dang 2. “Q Ais F also B is G”
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Dang 3. “Q1 Ais F 0 Qs B is G”
véi Q, @1, Qo 1a lwong tir mo, A, B 1 céc thudc tinh cia lwroc d6 quan hé R, » 13 mot quan
hé trén lwoc Ao R, F, G la cdc tip mo twong rng trén mien tri cia thudc tinh 4 va  B.

Phan nay chi trinh bay cdc noi dung lién quan dén luat mau dang 1, cac dang con lai ¢
két qua tuong tur.

Xét luat mau c¢6 dang “Q A is F”, trong d6 @ 13 mot lwong tir nhan céc gid tri trong
mot tap cdc lwong tir  cho trude, A la mot thude tinh cia lwoc do quan hé r, F' la mot tap
con md nhan gia tri trong mot tap cadc tdp mo  trén mién tri cia thude tinh A.

Tir nhitng két qua trong phan 3, ta cé két qua sau thé hién thit tw phan cap clia cic luat:
Hé qud 4.1.Néu @, Q' la nhing lwong tir don diéu tang théa Q' C Q wva F' CF thi
g ass p2lg ass 7 6 Ng ais >N ais r.

Chatng minh. V&i moi bo ¢ € r, ky hiéu gid tri cia bo ¢ tai thuoc tinh A 1a phan bd kha
né,ng TA()-

Tir d6 do kha nang vé twong thich cia phan bé kha nang ma) véi tap mo F, F/

H(maw)|F) = sug 1r1r111r1</u:(u)7 WA(t)(u)> va (7 g ) = sug min(up/ (u), WA(t)(u)>

ue ue

Do F' C F nen ta c¢6 H(maw|F) > H(maw | F').

Tuwong tu, dé dang kiém chimg N(ma)|F) = N(mwaw |[F).

Néu xem P la tan tir “A is F” va P’ 1a tan tir “A is F'” thi ta c¢é thit tw P/ C P.

Theo Blnh 157 3.1. ta co HQ A is F > HQ/ A is F/ va NQ Ais F > NQ/ A is F’. ]

Tl hé qua trén, khi @ va F lan lwot nhan cdc gid tri twong tng trong , (tap cdc

lwgng tir tang) va  véi thit tu phéan cdp cho truée. Khi dé céc cip (Q, F) tao ra mot cay
thit tu phan cap theo do do kha nang va can thiét.
Vi du 4.2. Véi luat mau Q Age is F, v6i Q €, (tap cdc lwong tir ting trong Vi du 4.1),
F e = {none, young, old, middle, very young, very old, about 20, about 40, not young}.
Mot phan cau tric cay phan cidp cda luat mau c6 dang nhw Hinh 2.

Véi lwong tir don diéu gidm ta cing cé két qua twong tw dua vao két qua cia Dinh 1y
3.2. Tir dé ta c6 thuat todn xay dung tap céc luat cho luat mau dang 1 timg véi tap lwong
tr don diéu (tang hodc gidm).
4.3. Thuat toan xay dung luét tir div lidu

Thuat toan 4.1. Xay dung tap cdc luat tir luat mau dang 1 cho tap lwong tir don diéu
Input : » la mét quan hé mo
Luat mau RL = “Q A is F”
(, Q) la tap cdc lwong tir mo don diéu véi thit tw phan cap
(, Q) la tap cdc tap mo trén thudce tinh A véi thit tu phan cap
Ngudng xac dinh do6 tin cay a, 3

Format : Rules(RL, , ,«,8)

Method:
H := (none, none);
CS — {HY};
88 = ¢;

While CS # ¢ do
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NextCS := 0;
For each H in CS do
If Sat(H, «, 8) then
SS:= SSU{H};
For each Hnext in Child(H) do
NextCS := NextCS U {Hnext};
EndFor
Endif
EndFor
CS := NextCS;
EndWhile
Return S5;
Trong dé:
CS,8S, NextCS la cdc mang chira céc cap (@, F).
Sat(H, a, 8) la thi tuc kiém tra bo H = (Q, F) c6 thda luat mau véi ngudng «, 3 hay
khéng.
Child(H) 1a tap cdc nit con cia nit H trong cay phan ciap cua luat mau.

Véi cdc lwong tir unimodal ta cé két qua sau:

(none, none)

(there exists, young) (there exists, middle) (there exists, not young)
"',«" g . ) = «\‘\‘
.............. (there exists, about40) (at least half, middle)
(at least 75%, middle) (most, middle) (at least half, about40)
........ e
(many, middle) (as many as possible, middle) (most, about40)

v
.............. (for all’ about40)
Hinh 2. Cay phan cip luat “Q Age is F”

Pinh ly 4.1. Néu @ la mét luong tir unimodal duwgc phin tich thanh hai lwong tic don
diéu Q = Q, NQq, th

HQ A is F(’I“) >« khi va chi khi HQa A is F(’I“) >« vQ HQd A is F("") >«

NG 4 is #(r) > 3 khi va chi khi N, 4 s r(r) > 8 wvd No, a s r(r) > 8

Chitng minh. Dé dang. [
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Cho tap céc lwong tir  , ta cé thé phan hoach  thanh 3 tap , la tap cdc lwong tir don
diéu ting, 4 1A tap cdc lwong tir gidm va  , 14 tap cdc lwong tir unimodal. Gia thiet  1a
tap cdc lwong tir déng doi véi cac lwong tir unimodal, nghia 1a v&i moi lwong tir @ €, déu
ton tai Qu € o VA Qg€ g4sa0 cho Q = Qa N Q.

T dinh 1y trén ta c¢6 thé hoan chinh thuat toin xay dung céc luat dua vao luat mau
dang 1 cho céc luong tir dang unimodal.

Thuat toan 4.2. Xay dung tap cdc luat tir luat mau dang 1

Input : » la mét quan hé mo

Luat mau RL = “Q A is F"

(, Q) la tap cdc lwong tir mo v&i thit tu phan cap

(, Q) la tap cdc tap mo trén thude tinh A véi thir tu phan cap

Ngudng xac dinh do6 tin cay a, 3
Output: Tap cic cap (Q,F) théa llg 4 s r(r) >a va Ng a4 r(r) > 5.
Format : DataSummaryl(RL, , ,«,8)
Method:

«=Rules(RL, ., ,a,8);
«=Rules(RL, 4, ,a,8);
For each Q =Q,NQyin , do
For each F'in do
If (Qu,F)e ,and (QqF)c 4then
w u U{(Q7 F>}7
EndIf
EndFor
EndFor
= o U a U w;

Return ;

Twong tu trén, cdc luadt mau dang 2 va 3 hoan toan cé thé xay dung thuat todn xay dung
tap luat dwa vao thit tir phan cap cdc tap mo. Ngoai ra cdc két qud trén van con ding khi
ching ta mé rong céc tan tir nguyén t6 bdi sw két hop céc tan tir nguyen t6 véi phép toan
and.

5. KET LUAN

Vé&i mot s6 két qua mé rong tinh todn vé céc luat tong két dir lieu ¢é yéu t6 mo da cho
phép ching ta danh gia dwoc do tin cay cla mot s6 luat thwong gip trong thue té va dieu
nay 14 can thiét cho cdc nghién citu tiép theo. Viéc phat hién céc luat dir lieu véi sw ho tro
cla cac chuyén gia da duwoc thuc hién bude dau qua Thuét todn 4.1. va 4.2. va cé thé md&
rong cho nhiéu dang luat khic. Céc nghién ciru tiép theo cia ching t6i s& hoan chinh va bo
sung thém céc dang luat khac. Nhitng két qua tinh todn sé dwoc tiép tuc nghién ctu dé cai
dat trén moé hinh CSDLQH mo ma ching t6i da xay dung trén PROLOG.

L&i ecdm on

Téc gid xin chan thanh cAm on PGS. TS Hé Thuan va PGS. TS Diang Huy Ruan da déng gép
nhitng ¥ kién qui bdu trong qué trinh hoan thanh bai bdo nay.
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