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Abstract. In this paper we give algorithms for finding the closure of the facts set and for removing redundant
rules of the rules set in the rule-based system of the export system.

Tom t~t. Muc dich cila bai bao la cug d1p met so thufit toan lien quan Mn viec trm bao d6ng ciia t%p S\!'

kien va loai bo S\!' duo th ira cd a h~ lu%t trong h~ chuyen gia. T'inh dung dan ciia thu;j.t toan dtro'c chtrng minh
chat che duoi g6c d(> toan h9C.

1. M(>" DAD

H~ chuyen gia Ii mot th anh tu'u cu a cong ngh~ tri th irc. Muc tieu chinh cti a h~ chuyen gia Ii
mo phong cac hoat d9ng cu a ngtro i chuyen gia tren may tinh. Bin chat cua h~ chuyen gia Iim9t h~
phan mern thong minh day cho may cac heat dong cu a nguo i chuyen gia.

H~ chuyen gia thOng thuorig gem nam th anh phan chinh sau: co' so' tri thirc, md to' suy di~n,
giao di~n ng iro i dung, b9 giii thich va b9 thu nap tri thirc. Trong cac th anh phfin nay quan trong
nhat la co' so' tri thirc va mf to' suy di~n. C6 th€ n6i rhg "H~ chuyen gia = Co' so' tri th irc + Mo
to' suy di~n" .

Co' sO-tri thirc ducc bdu di~n b5.ng nhieu phiro ng ph ap: phuo'ng ph ap logic, phuo ng ph ap m ang
ng ir nghia, plnro'ng phap mo hmh, phiro ng phap h~ luat , phtrong ph ap thong qua khung, phuo'ng
ph ap b9 ba OAV (doi ttro'ng - thuoc tinh - gia tri}, v.v .. Cac phuong ph ap bi~u di~n tri tlnrc tien
hanh mo t<i cac doi trro'ng , cac str kien, cac quan niern va m9t phan cac mdi quan h~ giira chung voi
nhau. M6i phtro'ng ph ap bi~u di~n tri thtrc d'eu c6 nhirng tru di€m ciing nhir nhiroc di€m nhat dinh.
ThOng t.lnrong , M tien h anh bi€u di~n tri thirc ngiro-i t a phan tach toan b9 bi€u di~n tri thli:c th anh
cac bai toan nho ho'n, doi v6i. m6i bai toan nho lu a chon phircng ph ap thich ho-p M t~n dung tru
di€m, rei lien ket chiing lai vo'i nhau.

Tuy vay, trong c ac phircng ph ap bi€u di~n tri thii'c thl phurrng ph ap bi€u di~n bhg h~ lu~t la
phiro ng ph ap tiro'ng doi ph5 bien, nho cac U'Udi~m sau:

- Cach bi€u di~n truc quan va don gian.
- C6 th€ ki€m tra tinh mau thuh trong h~ lu at.
- C6 tinh mo dun cao (c6 th€ them hoac bet cac lu~t m a khong phu thuoc VaG cac lu~t kh ac}.
- C6 th€ xu' ly mau thuh va duo th ira.
Nh irng kien thirc CO' sO-ve h~ chuyen gia va cac phtrong ph ap bi€u di~n tri thirc c6 th€ tlm trong

[1,2,4,5].
Cau true cu a bai bao nhir sau. Muc 2 danh cho viec trinh bay cac khai niem co' bin lien quan

den cac h~ lu%t ma can thiet cho c ac m\lc tiep theo. Muc 3 dira ra m9t thu~t toan tlm bao d6ng
cii a t~p su' kien va clurng minh tinh dung cua thu~t toan bhg phtro'ng ph ap qui n;:tp to an hoc. Muc
4 de c%p th ua.t toan loai bo lu~t dtr thira cu a t~p lu~t va sir duo thira cti a h~ luat. Tinh dung cua
thuat toan diro'c chirng minh b5.ng phtro ng ph ap phan chirng. Cudi cimg , muc 5 neu len m9t so van
de mo-,

2. cAc KHAI NI:¢M CO' BAN

NgU'eri ta dung h~ lu~t bao gem cac cau "neu ... thl..." d~ bi€u di~n tri t lurc theo cau true sau:
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n~u (di'eu ki~n 1), (di'eu ki~n 2), , (di'eu ki~n m)
thl (Ht lu~n 1), (k~t lu~ 2), , (k~t lu~n n).

Trong h~ lu~t tren cac di'eu ki~n va k~t lu~n dU'q'c the' hi~n nrong doi t1].'do.
Chung ta co the' hinh thirc hoa cao hon de' the' hi~n toan b9 tri thirc trong m9t h~ lu~t. Cu the'

nhir sau.

[dang 1)

D!nh nghia 2.1. H~ lu~t, kf hi~u Ill.L = (F, R), gom hai thanh phan F = {h, ...,Jp} la. t~p ctic S'lf
ki~n, R=.{rl, ... ,rq} la. t~p cde lu~t.

Thong thirong F la. t~p hop bao gom tat d. cac sir ki~n xuat hi~n trong lu~t, n~m (y ve phai va
ve tra.i cua cac lu~t, m~i lu~t do the' hi~n bhg cti phap

A -+ B,
trong do A va B la. nhirng bie'u thirc bao gom cac sir ki~n noi v&i nhau bhg cac phep "va" (1\),
"ho~c" (v), "phu dinh" (-,). Trong lu~t nay ta hie'u Ill. "neu A dung thi c6 B".

D~ dang thay r~ng m9t khi c6 lu~t "neu PI V P2 thl Q", chting ta luon c6 the' tach lu~t nay
thanh hai lu~t "neu PI thl Q" va "neu P2 thl Q". HO'n the nira, theo cac qui tl{c bien d5i cd a Vu-ong
Hao, cluing ta luon co the' chuye'n d5i tirong duong m9t h~ lu~t bat ky thanh h~ lu~t chi bao gom
cac lu~t dang

PI 1\ P2 1\ ... 1\ Pn -+ Q,
(y day PI, P2, ••. , Pn va Q la. cac s1].'ki~n. Di'eu nay c6 nghia la "neu tat d. cac Pi (i = 1,2, ... , n) la.
dung thl ta c6 Q". Nhir v~y, chiing ta c6 m9t h~ lu~t gom cac lu~t v&i v~ trai chi toan Ill.phep 1\ va
ve phai chi c6 m9t su- ki~n.

De' don gian, chiing ta thay dau 1\ trong v~ tra.i bhg dau phay (,) khi d6 dtro'c lu~t dang

PI,P2'''',Pn -+ Q.
Gii su: c6 h~ lu~t L = (F, R), trong d6 F = {h, ..., Jp} la t~p cac s1].'ki~n, R = {rf,"" rq} Ill.

t~p cac lu~t. Ki hi~u F* la t~p cac sir ki~n J E F thoa man dong thai hai di'eu ki~n:
(i) J c6 m~t o' ve trai,

(ii) J khong c6 m~t 1:1 ve phai,
trong tat d. cac lu~t thuoc R. T~p F* nay diro'c goi la. t~p cdc s'lf ki~n goc.

Vi'df!. 1. L = (F, R), v&i F = {a, b, c, h, k} va R = {rl' r2}, trong d6 "rl : neu a, b thl h" va "r2:
neu b,c thi k". Khi d6 F* = {a,b,c}.

Neu kf hieu Fo la t~p cdc S'l! ki~n ban aau, thi thOng thirong Fo ~ F*. N6i chung cac di'eu ki~n
doi v&i Fo tirong doi t1].'do. Neu tit Fo suy di~n de' tlm ra kilt luan , thi suy di~n d6 diro'c goi la. suy
diln tien. Con neu tit F' ~ F ta suy v'e F", ma t~p F" nay Ill. cac di'eu kieri cho trurrc, thl suy di~n
nay diro'c goi la. suy ea« 11li.

Trong viec bie'u di~n tri thirc b~ng h~ lu~t con c6 m9t loai h~ lu~t c6 cau true nhtr sau:
neu (di'eu ki~n 1), (di'eu ki~n 2), , (di'eu ki~n m)
thl (thirc hi~n 1), (thv.'c hi~n 2), , (th1].'chien n)

trong do cac thirc hi~n co the' lam thay d5i cac bien tham gia trong cac di'eu ki~n. N6i each khac,
cac lu~t c6 tac d9ng vao t~p cac str kien.

[dang 2)

Vi' df!. 2. V6i. h~ lu~t L = (F, R), trong d6 F = {x = 5,y = 4}, R = {r} valu~t r diroc cho nhu sau:
"r: neu x Ie, y chin, thl z := z - 3, y := y + 2". Khi d6 E; = {x = 2, y = 6}, (y day F; := r(F) Ill.ki
hi~u cua t~p cac S1].'ki~n thu diro'c tit F sau khi da c6 tac d9ng cua lu~t r.

Chung ta noi rhg lu~t rIa thi'ch u-ng v&i t~p S1].'ki~n F' ~ F, neu r thirc hi~n diroc v6i. cac S1].'
ki~n cua F'. Trong trirong hop ngiro c 1~, chung ta noi r~ng r khOng thi'ch u-ng v6i. F'. Trong vi du
2 thl r thich irng v6i. F, nlnrng khOng thich irng v&i Fr.

Djnh nghia 2.2. H~ lu~t L = (F, R) voi F = {h, ...,Jp} va. R = {rl' ... , rq}, .diro'c goi la. do:« ai~u,
neu v6i. moi c~p lu~t ri va ri (i i= j), mot khi chung da thich img v&i t~p S1].'ki~n F' ~ F nao d6,
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thl sau khi ap dung lu~t r, cho F' dg c6 F:i, lu~t rj ding th£Ch u:ng vo'i F:, va doi vci rj cfing v~y,
Neu khOng th6a man di'eu ki~n nay thl L diro'c goi la h~ lu~t khong iJ.O'n iJ.i4u.

KhOng sef nhkrn lh, chiing ta c6 thg kf hi~u Le/t(r} la t~p cac su' ki~n & ve td.i cua lu~t r
va. Right(r} la. t~p cac s~' ki~n 1:1 ve' phai cua lu~t r. Khi d6, v&i kf hi~u vira neu, co the' bie'u di~n
h~ lu~t don di~u nhir sau: cho "rl : Le/t(rd --+ Right(rd" va. "r2 : Le/t(r2} --+ Right(r2}'" neu
Lelt(rd ~ F', Leith} ~ F', thi ta c6 Leith} ~ F;" Leith} ~ F;" The thi t inh khOng don
di~u c6 the' hie'u la.: ton t.ai c~p [r,, rj) va F' ~ F sac cho neu ri, rj thich iing voi F', thi ho~c ri
khOng thich U11gvci F;j ho~c rj khOng thich img vo'i F:

i
.

Dlnh nghia 2.3. H~ lu~t L = (F, R) vo'i F = {h, ...,Ip} va R = {n, ...,rq}, ducc goi la giao ho dn.
bq ph4n, neu vo i moi c~P lu~t ri va rj (i -=I i), voi t~p str ki~n F' ~ F bit ky, ta luon c6

rih(F'}} = rj(ri(F'}}.

(; day, r(F') hie'u theo nghia: neu r thich irng vo'i F' thi r(F'} = F;, con neu r khong thich irng voi
F' thl r(F'} = F'.

Vi dlf S (h~ lu~t do n dieu, nhirng khOng giao hoan b9 phan}, Xet h~ lu~t L = (F, R) vo i F = {x =
2, y = 8} va R = {rl' r2}, trong do:

"rl: neu x = nguyen to, y = chin, thl x := x + 2, y:= y/2",
"r2: neu x = chin, y = ch~n, thi x := x + 3, y:= y + 4" .
Khi do, rdF} = {x = 4, y = 4} va r2(rl(F}} = {x = 7, y = 8}, con r2(F} = {x = 5, Y = 12} va

rdr2(F}} = {x = 7, y = 6}. Nhir v~y, h~ lu%t la don dieu, nhung khOng giao hoan b9 ph an.

Vi dlf 4 (h~ lu%t giao hoan b9 phan, nhung khOng den di~u). Xet h~ lu~t L = (F, R) voi F = {x =

6, Y = 3} va R = {rl' r2}, trong do:
"rl: neu x = ho'p so, y = nguyen to, thi x := x + 3, y := y * 2",
"r2: neu x = ch~n, y = Ie, thi x := x + x/2, y:= y + 3".
Khi d6, rdF} = {x = 9, y = 6}, hon nira do r2 khOng thich irng vrri Frll nen r2h(F}} =

{x = 9, Y = 6}. M~t khac r2(F} = {x = 9, y = 6} va do rl ciing khong thich img voi Fr. nen
rl(r2(F}} = {x = 9, Y = 6}. V%y la h~ lu%t nay giao hoan b9 phan, nhtmg khOng don di~u.

Djnh nghia 2.4. H~ lu~t L = (F, R) diro'c goi la giao hodn, ne'u h~ nay dong tho'i la don di~u va
giao hoan b9 phan.

D~ dang nhan thay h~ lu%t dang 1 la m9t h~ lu~t giao hoan.

Tir day trer di, trong pharn vi bai bao nay, chung ta chi de c~p cac h~ lu~t dang 1. Ngoai ra,
chung ta sti: dung ky hieu (... ) de' chi day (tu-c la c6 thtr tv') cac phan tli-.

3. BAO DONG CUA T~P SV KI~N V A CACH TIM

Trong mvc nay, chung ta de c%p viec tinh bao dong cti a m9t t~p str kien. Gii su' co h~ lu%t
L = (F, R) voi F = {h, ..., fp} va R = {rl,'''' rq}, trong do moi lu%t r E R deu co dang "r: neu
PI, P2, ... , PI thl Q" va F' ~ F. Bao iJ.6ng cii a F' doi v&i R, ki hieu la (F~)+, hay don gicin la F~ +,
la t~p thu diroc t.ir F' sau khi ap dung tat d. cac lu~t co the' c6 cua R.

DU'&i day luon gia. thiet la cac phep suy di~n khOng bi l~p (tu:c la khong co chu trlnh).

Thu~t toan 3.1. (tinh F~ ")
Input: L = (F, R) v&i F = (h, ..., fp), R = (rl' ..., rq) va F' ~ F.
Output: F~+.
- BU'6-c 0: dii-t Ko = F';
- BU'6-c i: neu c6 lu~t r E R thoa man dieu ki~n Left(r) ~ Ki-1 va Right(r) fI. Ki-l, thi dii-t

tc, = Ki-l U Right(r).
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• Qua. trlnh du'Q'cl~p l~i cho dtn khi K, = KH 1.

Luc d6 d~t Fk + = K,.

D!nh It 3.2. Thu4t to an 9.J ld dttng va. cho ktt qud Ia. bao i1.6ngFk + cda t4p st[ ki~n F' S;;;F.
Cht5:ng minh. Chung ta su: dung phirong phap qui nap toan hoc.

Tit thu~t toan suy ra r~ng de'n mi?t chi se) n nao do, bitt d'au til' Kn, thl dimg: Ko c K1 C ... c
Kn = Kn+1• Ro rang rbg n khOng th~ IO'n hen q la se) hrong cac phan td- cua t~p R. Chung ta
chimg minh r~ng Fk + = Kn.

Tnroc he't nh~n xet rhg bao ham thii'c Kn S;;; F~+ la hi~n nhien, vi moi K; d'eu co diro'c til' F'
qua nhirng tac di?ng cua cac lu~t thudc R.

Van de con lai la chirng minh Fk + S;;;Kn. Do F' = Ko C Kn, nen chung ta chi con phai chimg
minh rbg Fk + \ F' S;;; s; la xong.

D~ y r~ng m6i mi?t SIr ki~n thuoc t~p Fk + \ F' deu la ke't qua. cii a str tac di?ng vao F' cua mi?t
day [hiru han] nao do cac lu~t (v'e nguyen titc, co th~ co nhieu day nhir the), do do chung ta se xern
xet so cac so hang cda day (hay con goi la di? dai cua day). Chung ta se chirng minh b~ng qui n~p
theo tEN rhg bat ky s1,l'ki~n nao sinh ra bo-i day co di? dai t deu thudc Kn.

. Kh6ng mat tinh t5ng quat cua bai toan, cluing ta co th~ gii thigt d.ng slf tac di?ng cua cac lu~t
d'e~ la tlnrc sir, co nghia la m6i mi?t lu~t, sau khi tolc di?ng vao t~p s,!, ki~n nao do d'eu sinh ra mi?t
SlJ.· ki~n moi khong thui?c t~p SlJ.· ki~n ma no vira tac di?ng (ngu khOng nhir the thi tac di?ng ciia lu~t
se trer thanh thira). Trtrcc khi biroc vao chirng minh, clning ta qui iroc r~ng lu~t r trong butrc i cua
thu~t toan se dtro'c goi la lu~t sinh ra t~p Ki.

V&i t = 1. Trong trtro'ng hop nay, t~n tai mi?t lu~t nao do r E R, thich ung v6i F' va
Right( r) = f ~ F'. Co hai kha nang xay ra:

- Lu~t r la mi?t trong cac lu~t sinh ra K1, ... , Kn, ch!ng han sinh ra Km nao do. Di'eu d6
co nghia la Letf(r) S;;; Km-1 va Right(r) = f ~ Km-1. Tir do, theo thu~t toan, chUng ta co
Km = Km-1 U Right(r), suy ra f E Km C Kn.

- Lu~t r khOng thudc t~p cac lu~t sinh ra K1, ... , Kn. The thi, do bitt dau til' Kn thi vi~c sinh
them SlJ.· kien mci dirng lai, nen f = Right(r) phai thudc Kn.

V~y la v&i t = 1hili toan dung.
Bay gi<r gii suor~ng moi day lu~t co di? dai khOng vuot qua t, khi tac d9ng vao F' deu cho ket

qua. la m9t su' ki~n thudc Kn. Chung ta xet day co d9 dai t + 1, ch!ng han, r all'" , r a,+!' Ky hieu
L1, ... ,Lt+l la ·t~p cac sir ki~n do day nay tac d9ng vao F' sinh ra:

F' C L1 C ... C L; C Lt+1'
Xet tac d9ng cua t lu~t dau rall ... , ra" ta co: Left(ra,) S;;; Lt-1, Right(ra,) = 9 ~ Lt-1 va

Lt = Lt-1 U {g}. Theo gii thiet qui n~p, 9 E tc; va d~ dang thay i; S;;; x.;
Doi v&i ra'+l ta co: Left(raHrl S;;; i; va Right(raH1) = f ~. Lt. Tit i; S;;; «; ta suy ra

Left(ra'+l) S;;; Kn. Theo thu~t toan, vi den Kn Ia dirng, co nghia la Vr ERma Left(r) S;;; Kn thi
Right(r) E Kn, nen cluing ta co Right(raH1) = f E Kn·

V~y, F~+ \ F' S;;;Kn, thu~t toan diro'c chirng minh.

D~ dang chirng minh kgt qua. sau.

M~nh de 3.3. Thu4t totir: t{nh baa ilong neu tren Id thu4t todn. co ilq pht5:c top da tht5:c theo Ilfc
lv:q-ng ctla F va. R.

Nh4n xet. 1) Vi~c tinh Fk + chi thirc SlJ.' co y nghia neu nhir F' S;;;F*, 0- day F* la t~p cac SlJ.' ki~n
chi co mat er ve trai ciia moi luat thuoc R.

2) Thong ly thuyet CO' ~erd~' li~u quan h~ ciing co thu~t toan tim bao dong [cda t~p thuoc tinh)
[3], tuy nhien suy di~n 0- do du a tren h~ tien d'e Armstrong, hoan toan khac v&i suy di~n logic trong
h~ lu~t cua h~ chuyen gia.
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4. LOAI BO DU THU A TRONG TAp LuAT vA HE LuAT. . . ..
Bay gia chung ta chuydn sang viec xu' ly duo thir"a trong he luat. vs mat mo t<i suoduo thira co

the' hie'u la: mot su' kien hoac m9t lu%t duo c goi la duo thira tro~g CO' s& tri thli·c h~'lu%t, neu no
khong anh huo'ng den toan b9 qua trinh suy di~n.

ve m~t toan hoc, su duo thira ciia t%p lu%t co the' dinh nghia nhtr sau. Xet h~ lu%t L = (F, R),
F* la t%p cac str ki~n chi tham gia trong ve tr ai ma khOng tham gia trong ve ph ai cu a cac luat. Neu
co r E R sao cho F;/ = (F~\ {r}) +, thl r dtroc coi la thua va chiing ta co the' lo ai bo lu%t nay di.

Tren CO' s& thu%t toan tinh bao dong, chung ta xay dung thu%t toan sau.

Thuat, todn 4.1. [loai bo lu%t thira)
Input: L=(F,R)volF=(fI, ... ,fp)vaR=h, ... ,rq).

Output: R' thoa man R' ~ R, (FR,)+ = FR + v a Vr E R' : R" = R' \ {r} luon co (FR")+ i-
(FR,)+·

- BU'<5'c0: D~t Ko = R, tinh F~+.
- Brro c i (1 :::;i :::;q - 1):

x, = { Ki-1 \ {r.}
Ki-1

"(F* )+ - F* +neu Ki-l \{r.} - R ,

neu ngtro'c lai.

- Bu'o'c q:
Neu Kq-1 chi can rq, thl d~t Kq = Kq-1.

Neu Kq-1 chira khOng chi co rq, thl d~t

{
Kq-l \ {rq}K -q -
Kq-1

neu (F* ) + - F* +Kq_1\{rq} - R ,

neu ngtro'c lai.

- Biro'c q + 1: D~t R' = Kq.

D!nh 1y 4.2. Thsuit iodsi 4.1 la dung va cho ket qud la uip lugt R' khong du: thv:a.

Chung minh. Chung ta se chirng minh bhg phuo'ng ph ap ph an chirng.
L ,~ d-J, d K hii d- k·-J , h d h" 11 ~ l'U'U Y rang e co iro'c '1-1 c ung ta a ie rn tra tm ir t ua cua q - u~t a r1, ... , rq-1,

do do, nhir thu%t toan da chi ro, co the' xay r a cac kh a n ang sau:
_ Kh<i nang thU' nhfit, Kq-1 chi chira m9t phan tti:. The thl phan tti: nay chinh 1a rq va do do

Kq-1 khong the' "Iiii" di dau du cc nira. V%y thi Kq = Kq-l, tire la R' = Kq = {rq}.
_ Kh<i nang thrr hai: Kq-1 co it nhfit hai phan tti:. The thl ngoai rq r a, Kq-1 can chira it nhat

m9t phan tll' nira. Khi do, theo th uat toan chung ta co:

"(F* r F* +neu Kq_1\{rq} = R ,

neu ngu'o'c lai,

Gi<i sll' ngiro'c l~i r~ng Kq chu-a phai la toi iru, tu'C la R' c K; va R' i- Kq• Dieu d6 co nghia Ii
trong Kq v~n can lu%t thira, noi each kh ac, :3r E Kq sao cho vo'i R" = Kq \ {r} thl (F~,,)+ = (F;{) + .
Xet t irng trucrig h91> doi voi Kq:

(1) Kq = Kq-1 \ {rq}: the thl moi lu%t trong t%p R da dtro'c kie'm tr a het, di'eu nay m au thuh
vo'i viec trong Kq ngoai rq ra v~n can it nhat mot lu%t n ao do chua kie'm tr a ..

(2) Kq = Kq-1: trong trrro'ng hop nay, theo thu%t toan thl (F;{q_l\{rq})+ i- FR+' ttrc la r«

khong ph ai Ii lu%t th ira v a nhir v%y tat d cac luat thuoc R da diro'c kie'm tra. Dieu nay lai mau
thu~n vo'i viec trong Kq v~n can lu%t thira.

Nhu v%y dieu gi<i thiet rhg R' c Kq Ii sai. Thuat toan duoc chirng minh.

Tren C(J s6' thu%t toan tinh bao dong (Thu%t toan 3.1), co the' chu-ng minh ducc ket qua sau.
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M~nh de 4.3. Thu~t to/in. sang loc slf du: thu:a cJ.a t~p lu~t neu tren. co aq phu'c tap 10. aa thU'c theo
lu:« IU'C(ng c-d a F va R.

Nluin. xet, Neu thay d5i thu: tu' cii a cac lu~t trong xlay R = (rl,"" rq), thi Thuat toan 4.1 se cho
m9t h~ lu~t khOng du' thira khac.

D& dang thfiy r~ng, d~ kiE1mtra tfnh dir thira cu a mot h~ lu~t, cluing ta co thuat toan sau.

Thu~t toan 4.4. (sang 19Csu' duo thira trong h~ lu~t)
Cho h~ lu~t L = (F, R) v&i F = (h, ... , fp), R = (rl,"" rq) va F* la t~p cac SlJ.·kien chi tham

gia trong ve tr ai m a khOng tham gia trong ve phai cii a cac lu~t. Khi d6, M sang 19Cduo thira cua h~
lu~t L, cluing ta se tien hanh cac btro'c sau:

- Dung Thudt toan 4.110<;ti cac lu~t khong din thidt: tu: L = (F, R) co L' = (F, R'), trong d6 R'
la t~p lu~t khOng duo thira.

- Xay dung h~ lu~t khong dir thira L" = (F', R'), vci F' = F \ (F~,)+,

5. NHUNG VAN DE MO'

NhU' vay, cluing ta da xay dung thu~t toan tim bao d6ng cua t~p su' ki~n va loai b6 duo thira
cua t~p lu~t trong h~ lu~t dang 1. Cac thu~t toan do co y nghia va dong vai tro quan trong trong
qua trinh suy di~n dua VaG h~ lu~t cii a h~ chuyen gia.

Dutri day de c~p m<$t so van de c6 thE1quan tam nghien ctru.

Van de 1. Tim thuat toan tinh bao d6ng va sang 19Csu' duo th ira doi vo i cac h~ lu~t dang 2.

Van de 2. Xay dung thu~t tcan trm t~p lu~t toi uu (doi vo i eA hai dang lu~t), theo nghia sau day.
Gi;\ sti: co h~ lu~t L = (F, R) vci F = {h, ..., fp}, R = {rl' ... , rq} va F* la t~p cac SlJ.·kien chi tham
gia trong ve tr ai ma khOng tham gia trong ve phai cu a cac lu~t. Hay tlm each xac dinh t~p e cac
lu~t tiro'ng thfch vci F va F* sac cho cac dieu sau thoa man:

(i) F* + = F*+G R'
(ii) vci moi t~p lu~t I ma Fj+ = F~ + thl lei::; III, 6' day IIlla ky hieu so ph an tu.. cu a t~p I.

Lo'i earn on. Tac gi;\ xin chan thanh earn 011 PGS TSKH Nguyen Xuan Huy va PGS TS Vii f)u:c
Thi da d6ng g6p nhirng y kien qui bau trong qua trlnh hoan thanh bai bao nay. 'I'ac gi;\ ciing xin
earn on TS Ngo Quoc Tao da d9C va gop y kien cho ban th ao bai bao.
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