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Abstract. There are some different approaches that overcome the problems of deductive databases; such
as Closed Word Assumption (CWA), Generalized Closed World Assumption (GCWA), Disjunctive Database
Rule (DDR), ... These approaches concerned with negative information in database. In this paper, we intro-
duce-some approaches that define semantics of deductive database and their remained problems.

T6m ttt. Hien nay da. co nhieu each tiElp c~n diroc dira ra nharn muc dich giii quydt cac van d'e t~n tq.i
trong CO" sO-dir li~u duy di~n nhir gia thiElt thEl gi&i dong (CWA), gia thiElt thEl gio'i dong mo- rqng (GCWA),
cac qui t~c CO" s6' dir li~u tuyiln (DDR), ... Cac phiro'ng phap nay t~p trung vao vi~c xli'li cac thOng tin am
(negative information) xuat hi~n trong C(/ s6- dir li~u. Trong bai bao nay, chung toi d'e c~p dEln mqt so pluro'ng
phap tiep c~n trong xu' lf ngir nghia cila CO" s6- dir li~u suy di~n va xem xet dEln nhimg t~n t~\ trong cac each
tiep c~n do.

1. cAc KHAI NI~M

Tnroc het, chiing toi de e~p den m9t so khai ni~m se diro'c su- dung trong cac phan con lai, Cae
khai ni~m diroc dira tren CO' seYcua logic vi t ir ca~p m9t va co' seYdfr li~u quan h~. Tuy nhien, trong
hai bao nay cluing toi chi dE;e~p dgn nhirng CO' seYdfr li~u trong d6 khOng e6 s1,1'xua:t hi~n cua cac ki
hi~uham; trre 111.cac d5i cti a cac vi tir chi 111.cac bien ho¥: 111.h~ng.

Mi?t m~nh ae 111.m9t eong thtrc e6 dang:

Al V ... v Am +- BI 1\ ... 1\ Bn .

Trongdo cac Ai (i = 1" m) va Bi (j = 1, ... ,n) 111.cac cong thirc nguyen tU-. Al v ... v Am diro'c
goi 111.phan aau cii a m~nh dE; va BI 1\ ... 1\ Bn dtro'c goi 111.than cda rnenh dE;. Ngu phan d'au cua
m~nhd'e chi co duy nhat m9t nguyen tu- (trre 111.m = 1) thi m~nh de dtro'c goi 111.m~nh ae Horn. M9t
m~nhd'e co th~ co ph~n d~u ho~e ph'an than r~ng [nhirng khOng th~ 111.d. hail. M9t menh dE;diroc
goi111.m4nh ae am ngu phan d'au ciia n6 111.r~ng, khi d6 menh dE;con e6 th~ dircc viet dum dang:

,BI V v,Bn

ho~e ,(BI 1\ 1\ Bn).
Cac m~nh o.e am diroc xem nhir 111.cac rang buoc toan ven trong CO' seYdir li~u. Trong trirong hop
mi?tm~nh dE;e6 ph~n than 111.r~ng thi rnenh dE;d6 diro'c goi 111.m~nh ae duO'ng. M9t menh dE;diro'c
goiIi!.aay ad ngu d. ph1in than va ph'an d'au dE;u khac r~ng.

Mi?t ca sJ dii: li~u 111.mdt t~p hfru han cac menh dE;. M9t CO' seYdfr li~u diroc xem 111.eYdang
Hornneu ta:t d. cac menh de trong n6 deu 111.menh de Horn, ngtroc lai 111.co: s& dii: li~u tuye'n.

T~p ta:t d. cac nguyen ttl.-CO' s6' ciia mdt co' seYdfr li~u li~u diroc goi 1;\ CO' s& Herbrand ciia co' seY
dfr li~udo. Ngu goi H 111.CO' seYHerbrand thi m9t t~p con ba:t ki ciia H diro'c goi 111.the' hi4n Herbrand
(hay the' hi~n) cila CO' seYdfr li~u.

Ggi DB 111.m9t t~p cac menh de va M 111.th~ hi~n Herbrand cua DB. Ta n6i M 111.m9t mo hinh
cua. DB ngu DB dung trong M. M diro'c goi 111.mo hinh C,!C tie'u ngu khOng t~n tai ba:t ki m9t mo
hlnh M' nao cua DB sac eho M' 111.t~p can thirc ciia M. DB diro'c goi 111.nhat quiin. ngu t~n tai it
nha:tmi?t ma hinh cua DB, neu khOng DB diroc goi 111.khOng nha:t quan.
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Mi?t rnenh de C dircc goi Ia. m4nh ae aU'ercsuy dcfn tit DB (ki hi~u DB r- C) neu moi mf hinh
cua DB ciing Ia. rnf hinh cii a C. Mi?t m~nh de CO" 50- C = Al V ... v An diro'c goi la mc;>tm4nh ae
cu:« tieu duO"ng dircc suy d[n tit DB neu thoa man cac dieu ki~n sau:

(1) C dirong.

(2) DB r- C.

(3) DB f+ Al V ... V Ai-I V Ai+1 V ... V An (Vi = 1, ... ,n).

Trong cac pharr con lai, chiing tai de e~p den mc;>teach tiep e~n trong vi~e giai quyet ngir nghia
cua m9t t~p cac menh de. D~ don gian trong vi~e trlnh bay, chiing tai gia su- mc;>tco' 50- dir Ii~u chi
bao gom cac rnenh de CO" sO-,tu-e Ia cac m~nh de diro'c bi~u di~n voi cac Hng xuat hi~n trong CO" sO-
du' Ii~u.

2. GIA THIET THE GIOl DONG SUY RQNG (GCWA)

Trong phan nay cluing tai ban Iu~n den gi<l.thiet the gi&i d6ng suy ri?ng GCWA (Generalized
Closed World Assumption). Trtroc het, chung tai de e~p den gi<l.thiet the gi&i d6ng CWA, dircc su-
dung trong triro'ng hop cac menh de trong CO" 50- dir Ii~u Ia cac menh de Horn va mc;>tso van de ma
CWA g~p phai trong trtro'ng hop cac menh de khOng phdi la menh de Horn.

Trong trirong ho'p cac menh de trong CO" 50- dii" Ii~u Ia cac menh de Horn (eh1ng han nhir chircng
trlnh Datalog), Reiter da dira ra CWA nHm xU-Ii ngir nghia cua cac literal am. Theo Reiter, neu
mc;>tcong thtrc nguyen tu' CO" 50- p( aI, ••• ,an) khOng th€ suy ra diroc tit nhirng qui tlte va. s,! kien dii
biet trong CO" 50- dir Ii~u thl ""p(al,'" ,an) se diro'c xem Ia dung [6]. Nhir v~y, ban than CWA eho
phep suy ra nhirng str kien e6 dang ...,p(al,'" ,an) khi cac phtrong phap suy di~n khOng th~ khing
dinh dtro'c gia tr] chan Iy cua p(al,'" ,an),

Khi cac menh de trong CO" 50- dir Ii~u Ia cac menh de Horn thl CWA d6ng m9t vai tro kha quan
trong. Tuy nhien, trong trircng hop cac menh de khOng 0- dang Horn (tu-e Ia CO" 50- dii" Ii~u tuy~n)
thi ban than CWA lai dh den nhirng mau thuh. Ch1ng han, goi DB = {p V q}. Khi d6 theo
CWA thi d. p va q deu khOng th€ suy ra tit DB va. do d6 CWA(DB) = {...,p, ...,q}. Di'eu nay dh Mn
DB U CWA(DB) Ia. khOng nhat quan.

D~ giai quyet nhirng mau thuh doi v&i CWA, J. Minker dii de xuat each giai quydt khac m&
ri?ng tit CWA goi Ia gid thiet the gi6-i a6ng md- rqng (GCWA) [4]. GCWA diro'c hinh thanh dira tren
CO" 50- ma hlnh ctrc ti~u. Coi DB Ia. mi?t co' 50- dfr Ii~u nhat quan va p Ia m9t nguyen tU' CO" sO-. Theo
Minker, ""p diro'c xem Ia dung neu p khOng xuat hi~n trong bat kl mc;>tmo hinh cue ti~u nao cua
DB. I

(ii) DB U GCWA(DB) la. nhat quan.

(iii) DB 1-- C neu va. chi neu DB U GCWA(DB) 1-- C (v6-i C la. mqt m4nh duO"ng).

Vi du. Gi<l.su- DB = {p V q, q V r V u, u V v, ...,(p /\ vn. T~p cac ma hinh cue ti~u cua DB tal
{{p, u}, {q, v}, {q,u}}. Nhir v~y, r khOng thuoc vao mc;>tma hinh cue ti~u nao cua DB nen ""r duqc

l

coi Ia. dung.

Xet CO" 50- dir li~u nhat quan DB. Goi H Ia co 50- Herbrand cda DB va kf hieu PMGC(DB) Iii
t~p tat d. cac menh de cue ti~u dircng diro'c suy d[n tit DB. Ki hi~u ATOM(PMGC) la t~p tat d
cac nguyen tu- CO" 50- A E C (v&i C E PMGC(DB)). Khi d6 GCWA con dtro'c phat bi~u nhir sau:

Djnh nghia 2.1. Goi DB Ia. mc;>tCO" 50- dir Ii~u nhat quan va A Ia mi?t nguyen tu- CO" sO-. ...,A dircc
xem Ia dung neu A E H - ATOM(PMCG).

Djnh ly 2.1. [4] Gqi DB la. mqt ca sd- dii: li4u nhat quan va. A la. mot nguyen tJ: CO" sd-. Khi a6

(i) A E H - ATOM(PMGC) neu va. chi neu A khong thuqc vao bat ky mqt mo hinh C1fC tieu nao
. ctia DB.
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(iv) DB u GCWA(DB) f-- -,A neu va chi neu -,A E GCWA(DB).

3. QUI TAC CO' so' DU L~U TUYEN

Trong ph1in nay, cluing toi d'e e~p difn qui t8.c cO' 5cf dit li~u tuyen (DDR) diro'c Ross va Topor
dexuat [5]H.

Ta dinh nghia t4p il6ng ciia m9t co- sO-dfr li~u la m9t t~p cac nguyen td- co- sO-e6 th~ diro'c thira
nh~n Ii sai. G<;>iDB la m9t co sO-dfr li~u, H la co- sO-Herbrand va S la m9t t~p eon cua H. Khi d6
S Ia.m9t t~p d6ng cua DB nifu v&i moi nguyen td- co' sO-A E S va v&i moi menh d'e co- sO-C E DB
sac cho A n!m trong phan d'au cua C, t{)n tai m9t nguyen td- B trong phan than cua C sao eho
BE S. Coi t4p aang lern nhat cu a DB la hop cda tat d. cac q.p d6ng cua DB va k£ hi~u t~p nay Ia
ges(DB).

Vi du, Xet DB = {p v q, r +- p t\ q, U +- v}, ta nhan thay ges(DB) = {v, u}.

Theo Ross va Topor, neu DB la m9t co- sO-dfr li~u va A la m9t nguyen tu' co- sO-thl -,A diro'c
xem Ii dung neu A E ges(DB). Triro'c khi ban lu~n den dinh nghia die'm eo dinh ciia DDR, ta xet
anh Xi!- TDB diroc dinh nghia nhir sau:

G9i DB la co- sO-dfr li~u va 1 la m9t the' hi~n Herbrand cua DB. Khi d6 TDB (1) la t~p tat d.
cae nguyen tu' eo' sO-A E H sao eho: v&i C la m9t rnenh d'e co- sO-cua DB, A xuat hien trong phan
dh cua C va v&i moi nguyen td- B trong ph'an than cua C ta e6 B E 1. Ta dinh nghia ehu6i TD~
nhu sau:

00

va TDB = UTD1
;=1

Vi du: Goi DB = {p v q, r V 5 V V +- p, U +- r t\ 5}. Khi d6, ta e6:

TD~ = 0
TD~ = {p, q}
TD~ = {p, q, r, 5, v}
TD~ = {p, q, r, 5, v, U}

TD~ = TD~
TDB = {p, q, r, 5, v, U}Do d6

Dinh nghia 3.1. G9i DB la m9t co- sO-dir li~u nhat quan, H la co' sO-Herbrand cua DB va A la
m9t nguyen trr ar sO-. -,A diroc xem la dung neu A E H - TDB W •

K£hi~u DDR(DB) = {-,A I A E H - TDB}. Khi d6, ta e6 m9t so tfnh ehat sau:

Djnh ly 3.1. [5] GQi DB la mqt cO' 5cf dit li~u nMt qusin, khi il6:
(i) gC5(DB) = H - TDB.
(ii) DB U DDR(DB) la nMt quan.
(iii) Wi C 10. mqt m~nh ae duO'ng, DB f-- C neu va chi neu DB U DDR(DB) f-- C.

(.)M9t each tigp c~ khac tirong tl! DDR diroc goi III gia thiE!t thE! giOi dong t6ng quat ygu (WGCWA) diroc
trinh bay trong [5J.
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(iv) Neu C = BI V ... V Bm +- Al 1\ ... 1\ An la mqt m4nh ae khong du:O'ng sao cho DB U DDR(DB)
f-- C nhu:ng DB f-f- C thi ton tq,i Ai nao ao sao cho ,Ai E DDR(DB).

(v) Veri A la mqt nguyen ttf CO's6-, DB U DDR(DB) f-f- ,A neu va cM neu DB f-f- ,A hay
AEH-TDB·

4. NGU NGHIA THE GIOl KHA HUu (PWS) CUA co' SO' DU LI~U TUYEN

DDR dU'<?,Cde xu at nh~m khltc phuc nhirng van de ton t~i trong GCWA. Tuy nhien, DDR v[n
con nhirng cai din phai xem xet. PWS (Possible World Semantics) diro'c Edward P. F. Chan de xu~t
nhlm khltc phuc nhirng bat thirong ton tai trong CGWA va DDR [2].

Vi du. Coi DB = {p, q V r +- p, U +- q 1\ r, ,(q 1\ r)}. Theo DDR ta co TDB = {p, q, r, u}. Ta nh~n
thay, menh dE; ,(q 1\ r) khong anh hircng gl Mn cac trirc ki~n am dtro'c suy tir DB trong khi Ie ra
vi~c ton tai hay khong ,(q 1\ r) trong DB phai tac di?ng den dieu nay.

Ta dinh nghia mi;>t the gio'i khd hitu cua mi;>tCO' s& dfr li~u la. mi;>tt~p cac nguyen tli- CO' s& dircc
thira nhan la dung. NhU' v~y, t~p cac nguyen tli- nay se tao thanh mi?t mo hmh cua co' s& dir li~u.
Xet trucng h91> cua vi du tren, ta nhan thay p luon xuat hi~n trong m9t the gi&i kha hiru cii a DB,
do do q ho~c r [nhirng khOng thg d hail cling co thg xuat hi~n trong the gici kha hiru cua DB. Do
q va r khong thg dong thai dung nen u khOng thg xuat hi~n trong bat kl the gioi kha hiru nao cda
DB. V~y t~p cac the gi&i kha hiru ciia DB Ia {{p,q}, {p,r}}.

Cho C Ia mi;>tmenh de CO' s& c6 dang Al V ... V Am +- BI 1\ ... 1\ Bn va S la mi;>tt~p con khac
ding cua {AI, ... ,Am}. Phip tach cua C theo S Ia mi;>tt~p cac menh de Horn dU'<?,Cdinh nghia nhir
sau:

Split(S) = {Ai +- BI 1\ ... 1\ Bn I Ai E S}.

Cho DB = PC U MC U NC(*), ta ki hi~u Horn(DB) la t~p tat d cac chircng trlnh Horn sao
cho m~i chirong trlnh DB' trong Horn(DB) c6 diro'c Mng each:

(i) Thay m6i m~nh de tuygn trong DB beH cac rnenh de trong phep tach ciia n6.
(ii) Giii' nguyen cac menh de khac.

Khi d6, t~p cac the gi&i kha hiru cua DB la. t~p cac mf hlnh Herbrand nho nhat cu a cac ChU'01lg
trlnh nhat quan trong Horn(DB).

Vi du, Xet DB = {{p V q, q V r, ,(q 1\ r)}. Khi d6 Horn(DB) = {{p, q, ,(q 1\ r)}, {p, r, ,(q 1\ r)},
{q, ,(q 1\ r)}, {q, r, ,(q 1\ r)}, {p, q, r, ,(q 1\ r))}. Ta nh~n thay {q, r, ,(q 1\ r)}, {p, q, r, ,(q 1\ r)} u
khong nhat quan, do d6 t~p cac the gi&i k h.i hiru ciia DB Ia {{p, q}, {p, r}, {q}}.

Goi A la mi;>tcong tlnrc nguyen tli- CO' s& cda DB, khi d6 ta c6:

• A diro'c xem la aung neu A thuoc tat d cac the gi&i kH hiru cila DB.
• A dircc goi la sai neu A khOng thuoc bat kl the gi&i kha hiru nao cua DB.
• A diro'c goi la. co khd nang aung neu A thudc mi;>ts5 the gi&i kha hiru nao d6 cu a DB [nhimg

khOng phai la tat d).

Ta kf hieu:

PW(DB) = {W I W Ia mi?t the gi&i kha hiru cua DB}.
True(DB) = {A I Ala m9t nguyen tli- CO' s& thudc tat d cac the gi&i kH hiru cua DB}.
PossibILTrue(DB) = {A I Ala. mi;>tnguyen tli- CO' s& c6 kha nang dung trong DB}.

(.) PC, MC va NC ran hrot la t~p cac m~nh de dirong, cac m~nh de day du va cac m~nh de am trong co
dir li~u.
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Khid6 ta co:

UPW(DB) = True(DB) U PossibIy_True(DB).

Dinh nghia cua PWS. G9i DB Ia m9t cc sO-dir Ii~u nhat quan va A Ia m9t nguyen tt w sO-. -,A
dirccsuy ra tir DB neu A E H - UPW(DB).

5. NGU NGHIA DANG TIN C~Y CUA co so mr LI~U TUYEN

Trong phlin trurrc, cluing toi dii dE;c~p den m9t so each tiep c~n trong vi~c xli- Ii ngir nghia ciia
caeCO" sO-du· Ii~u tuygn. Cac each tiep c~n noi chung t~p trung vao vi~c xac dinh gia tr] chin Iy ciia
d.e nguyen tli- co' sO-Ia true hay fiase. Tuy nhien, khOng phdi tru'ong hop nao cac thong tin hi~n co
ciing day du M co thg cho phep chiing ta xac dinh chinh xac gia tri chin Iy cua m9t str kien.

Ngii: nghia iiang tin c4y (WFS: Well-Founded Semantics) cung cap cho cluing ta cai nhln tlf
nhienhem doi v&i ngfr nghia cua cac co' sO-dir Ii~u. Trong phan nay, cluing toi trtro'c het dE; c~p den
d.e th€ hi~n 3 gia tri, trong do gia tr] chin Iy cua cac su' ki~n co thg Ia true (dung), false (sai) ho~c
unknown [khong xac dinh]. Tiep do se ban Iu~n den md hmh 3 gia tr] va ngir nghia dang tin c~y
(WFS) cua co' sO-dir Ii~u xac dinh,

VI du, Xet DB = {u, s +- -,u A p, P +- -'q, r +- -'P, q +- -,r}. Ta nh~n thay nhimg thOng tin hien
c6khOngdu M ket Iu~n gia tr] chin Iy cua p, q va r. Hay noi each khac, ta co gia tr] chin Iy ciia u
la true, s Ia false va p, q va r Iaunknown.

D€ gicl.iquyet nhirng trtro'ng ho'p nhir tren, ta mo- r9ng mien gia tr] chin Iy tir hai gia tr] true
va false thanh 3 gia tri Ia true, false va unknown. Ta ki hi~u true la 1, false Ia 0 va unknown Ia 1/2.

G9i DB Ia m9t co' sO-dfr Ii~u va H Ia co sO-Herbrand cua DB. M9t thg hi~n 3 gia tri I cua DB
la ffi9t anh xC).toan phan tir H vao (o, 1/2, 1}. Ta ki hi~u 11, 11/2 va JO Ia t~p cac nguyen tli- co' sO-
trong H c6 gia tri chin Iy Hin hrot la 1, 1/2 va o. G9i 11 va 12 Ia hai thg hien, ta dinh nghia quan
h~tlnr t~ tren chiing nhir sau: It < h neu va chi neu veri mJi A E H ta co It (A) ::; I2(A).

G9i I Ia m9t thg hi~n 3 gia tri, ta dinh nghia ham i tu: t~p cac cong thirc CO" sO-vao [o, 1/2, 1}
nhu sau:

• Neu A Ia nguyen tu' co' sO-thl i(A) = I(A) .
• Neu S va V Ia cac cong thirc co' sO-thl:

- i(-,S) = 1- i(S).

- J(S v V) = max(i(S), J(V)).
- J(S A V) = min(i(S), J(V)).

A( ) {1 neu i(S) ~ J(V),-IS+-V = o trong cac trirong hop con IC).i.

Ta nh~n thay m9t thg hi~n Herbrand I se Ia mo hinh cua DB neu rnoi m~nh dE;ciia DB dung
trong I. Tu-c Ia voi moi menh dE;co sO-A +- A1 A ... A An ta co:

J(A) ~ min{i(Ad : i = 1,2, ... , n}.

Tigp dgn, chiing ta se ban Iu~n den mo hinh 9 gici tri ben dira tren thg hi~n 3 gia tri dii dE;c~p
Mn (y tren, G9i DB Ia m9t CO" sO-dir Ii~u va I Ia thg hi~n 3 gia tri cua DB. Ta kf hieu pg(DB, I)
la t~p cac menh d"eco' sO-co dtro'c bhg each thay m6i gii thiet am A bo'i i(A). Nhu v~y pg(DB, I)
se khOngcon clnra nhimg true ki~n am trong no. Ta goi W DB (I) Ia m9t phep thg hi~n dtro'c dinh
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nghia nhir sau:

1 neu ton tai trong DB menh de A <- Al A ... A An sao cho

J(AI A ... A An) = 1 (Vi ~ n),
o neu voi m~i menh de -A <- Al A ... A An trong DB

WDB(I)(A) = { J(AIA ... A An) = 0 (ho~c khOng ton t~i menh de nao c6 A It

phfin dau),
1
2

trong cac trircng hop con lai,

Cho DB co- sit dir li~u va I Ill.th~ hi~n 3 gia tri ciia DB. G<?i..lla th~ hi~n trong d6 tat d. cac
nguyen ttt· co- sit deu c6 gia tri Ill. O. Ki hieu I'P (I) Ia digm bat d9ng nho nhat cu a Wpg(p,I) (..l). I
duoc goi Ill. mo hinh S gia tri ben cii a P neu va chi neu:

Vi du, Xet DB = {p <- -.r; q <- -'rAp; s <- -.t, t <- qA-.s; U <- -.tApAs} va I = {p, q, -.r}. Khi do,
pg(DB, 1) = {p <- 1; q <- lA p; s <- 1/2; t <- q A1/2; U <- 1/2A pAs}, .L= {-.p, -'q, -'r, -.s, -.t, -.u}.
Ta c6:

Wpg(P,I)(1)(..l) = {p,-.q, -.r,-.t,-.u},
Wpg(P,I) (2)(..l) = {p,q,-.r,-.t},
Wpg(p,I) (3)(..l) = {p,q, -.r},
Wpg(P,I) (4)(..l) = {p, q, -.r}.

V~y I Ill.mf hlnh 3 gia tr] ben cda DB do fp(I) = {p, q, -.r} = I.

Dmh nghia ngir nghia dang tin c~y. Goi DB Ill.m9t co- sit dir li~u. Ngfr nghia dang tin c~y cua
DB Ill. m9t th€ hi~n 3 gia tri chira tat d. cac s~ ki~n am va dirong thuoc tat d. cac rnf hlnh 3 gia
tri ben cii a DB.

Tren day Ill. dinh nghia hlnh thirc ve ngir nghia dang tin c~y cua co- sit dfr lieu, Tuy nhien, se
rat kh6 khan trong vi~c xac dinh WFS bhg each ki~m tra tat d. cac thg hi~n 3 gia tri, xac dinh
xem th~ hi~n nao Ill. mo hlnh 3 gia tr] ben va tiep d6 lay giao cua chiing. Phuong phap diro'c neu
dirci day giiip chung ta xac dinh dtroc WFS cii a m9t sa sO-dir li~u diro'c d~ dang hon [7].

Ta ki hieu .L Ill. th~ hi~n 3 gia tr] trong d6 tat d. cac s~ kien diro'c xem Ill. c6 gia tr] 0 (false).
Qua trlnh tinh WFS cua m9t co- sO-dfr li~u dtro'c tien hanh thong qua cac bircc nhir sau:

Btrtrc 1: Khlti tao 10 = .i.

Btroc 2: BU"Q-c l~p

Tinh chu~i {Idi~o theo cong thirc:
1i+1=fp(li).

Qua trinh nay tien hanh l~p di l~p lai cho den khi khOng con str thay d5i nao tren chu~i {I2j},~O
va {I2j+dj~0.

BuO'c 3: D~t 1* = limit({I2j}j~0) va 1* = limit({I2j+1}j~0). Goi 1/ Ill. thg hi~n 3 gia trj
chtra tat d. cac s~ ki~n dircc biet trong 1* va 1* diro'c xac dinh nhir sau:

{

I neu 1*(A) = I*(A) = 1,

1* = 0 neu 1*(A) = I*(A) = 0,
* 1 " ,."2 trong cac trircng hop con lai.

Btroc 4: Ket lu~n WFS cua DB Ill.1**.
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Vi du, Xet DB = {p +- orj q +- or 1\ pj s +- ot, t +- q 1\ -'Sj ·u +- -,t 1\ P 1\ s} . .A.p dung phirong
phap tren, ta c6 chu5i cac th~ hi~n 3 gia tr] Ii nhir sau:

10 = .1 = {-,p, -'q, -'r, -,s, -,t, -,u},
II = {p, q, -'r, s, t, u},
12 = {p, q, -'r, -,s, -,t, -,u},
13 = {p, q, -'r, s, t, u},
14 = {p, q, -'r, -,s, -,t, -,u}.
V~y I. = 14 = {p, q, -'r, -,s, -,t, -,u} va. I' = 13 = {p, q, -'r, s, t, u}.
Do d6 I: = {p, q, -,r} hay WFS cua DB la. {p, q, -,r}.
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