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NGUY~N THANH THUY, NGUrl:N mru DlIC, NGUrl:N vu Quac HUNG

Abstract. In this paper we shall investigate some techniques and strategies for improving the
inference efficiencyin automatic proof. Wepropose three types of techniques. Restriction and filtering,
heuristics - based technique and learning. The two typical knowledge representations (propositional
logics and predicate logics) and corresponding proposed heuristics are carefully considered. We applied
already these techniques in an Intelligent Tutoring System for geometrical proof problem Geometry.

1. NH~P DE
Qua trinh suy di~n dira vao 2 thanh phlin chfnh:

- Tri thtrc chuyen gia: Chtra dimg d,c tri thu-c lien quan, bao g~m cac slf ki~n va. suy lu~n.

- CO' chg suy di~n tren cac tri thtrc.
Co thg hie'u m{>t each don gicht CC1 che suy lu~n nay nhir sau: Cho m{>t t~p cac SI! ki~n ban dau

(facts), dira tren me}t so quy ttc suy lu~n (rules) ta can phai dh t6i me}t (hay nhieu) ket lu~n.

D~ mf phong CC1 che suy lu~n tren may tinh ta phai xay dung dm!c CC1 sO-cac Slf ki~n, eo' sO-
c{~c quy ttc suy lu~ va mo to' suy di~n.

Co nhieu each thitc bie'u di~n tri thu-c khac nhau nlnr lu~t sh xu~t, rnang ngfr nghia, logic
m~nh de, logic vi tir, frame, b{>ba lien hop O-A-V, bie'u di~n huong doi nrong, CC1 sO- tri thtrc
mer... [1].

MB to' suy di~n (cong cu de' Wl'n hanh qua trinh suy lu~) bao ham m{>t so phirong phap ph5
bign sau:

• CO'cM suy di~n tign: Xu~t phat tit gi! thiet GT ngllm ta ap sung eac quy ttc suy di~n M tlm
ra cac Slf ki~n trung gian cho den khi d~t t6i ket lu~n KL

GT = TG1 * TG2 => ... * TGn ;2KL
• CO'cM suy di~n lui: Xu~t phat trr ket lu~, ap dung cac quy ttc suy di~n de' thay the ket lu~n

bhg cac ket lu~n trung gian d~ hon cho den khi cac ket lu~ trung gian nay diroc chirng minh
(thu{>c gii thiet)

KL = KLl <= KL2 <= , .. <= KLn ~ GT
• CO' che suy di~n h~n hop: oe thg bie'u di~n nlnr SO' d~ 1.

Van de d~t ra 0- day (cling chfnh la trong tarn cua bai bao] la lam the nao de' ta.ng toc d{>suy
di~n cda mo to' suy di~n.

Yeu to Anh lnrong den toc de} ciia qua trlnh suy di~n doi v&i m{>t eo' sO-lu~t - SI! ki~n nh~t
dinh chinh la phtrong an ll!a chon lu~t ap dung phu hop. N6i m{>t each nom na: neu ta chon dung
hmmg, qua trinh suy di~n se giam thie'u rat nhfeu, con ngtroc lai, neu ta chon l~ch hurrng, ta v~n
co th~ d~t den ·ket qui nhirng se ton rat nhih theri gian xn- ly cho nhimg hurrng di sai.

V~y lam tM nao de' co dircc hra chon dung ditn? Thirc te de' co diroc phirong phap hra chon
hoan thi~n la rat kho khan. Th~m chi doi v&i m{>t so bai toan, khong the' co phirong phap hoan
thi~n. Tuy nhien, 0-day co the' xay dimg nhirng phircng phap chon heuristic va neu thirc hi~n dtro'c
thl n6 ciing lam giam di kU nhfeu thO'i gian thl!C hi~n suy di~n.
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& day, ky hi~u - - - -+ duoc dung d~ chl nhirng ch5 c6 th~ ap dung cac cO"cbe di'eu khi~n.

Trong cac ph~n tigp theo day chting toi mudn dira ra mc?t sC)ky thu~t lam giam thi~u thCti.gian
thirc hi~a.

a. Ky thu~t han che va 19c

Tu trr6ng chinh If day la 10,!-ibJ nhirng lu~t, Slf ki~n khOng ap dung dmrc ho~c khOng lien quan
Mn bai toan dang thlfc hi~n ho~ gi6'i han cac lu~t, 8lf ki~n d6 If mc?t pharn vi d~ ap dung nh~t.
Vi du nhir trong bai toan clnmg minh hlnh hoc phing: ngu nhir bai toan chl Iien quan Mn khfa
canh v'e drrcmg thing, doan thlng thl cac dinh ly v'e hlnh tron c6 th~ la khOng ch thi~t (c~n nh'n
manh "c6 th~" la vl nhidu khi ta vh c6 th~ ap dung diroc nhirng dinh ly nay) do d6 ta se loai bOt
nhimg dinh ly nay. Dieu nay se gitip ta giam dircc me?t sO'hrong km cac dinh ly ap dung.

Biroc tiep theo sau khi dii 10,,"bOt nhimg lu~t, slf ki~n khong ch thiet, ta tien hanh vi~c loc.
Qua. trlnh nay se xac dinh drrqc nhirng lu~t nao th~t Slf ap dung dircc.

Mo to' suy di~n c6 han che va loc dircc bi~u thi tren so' do 2.

b. Ky thu~t hra chon heuristic

Sau khi dii duoc t~p A cac lu~t c6 th~ ap dung diroc, lai nAy sinh me?t v~n d'e moi: chon lu.~t
ap dung nao trong t~p A. Neu hra chon sai l~m cling se dh dgn vi~c W;u phi thai gian suy di~n
cho nhirng hmrng di sai. D~ giAi quyet, ta phai ap.d1,lng each thtrc hra chon phii hop, plnrcmg phap
hra chon thong minh dira tren heuristic. ThOng thirong, each thirc ap dung nay phu thuQc vao tirng
bai toan C,!- th~, tuy nhien ta co th~ vach ra mc?t so huong chfnh d€ xay dimg cac ham hra chon
heuristic nhtr sau:

- Ham danh gia mire d9 c~n thi~t ciia mc?t Slf ki~n d~ chrmg minh me?t Slf ki~n khac,
- Ham danh gia rmrc de?ch thi~t cda mc?t lu~t d~ chimg minh me?t Slf ki~n.

- Ham danh gia rmrc de?di.n thi~t cda mc?t Slf ki~n d€ ap dung mQt lu~t.
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- Ham danh gia mire dq di.n thi~t cda mqt lu~t d~ ap dung mqt lu~t khac.
Cac chi ti~t cu th~ ap dung cho bai toan suy di~n vm logic ni~nh d'e, V! tit se dinrc trinh bay

trong cac phan 2, 3 cua bai bao nay.

SO' do 2. Mo to"suy di~n co han cM va 19C
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c. Ky thu~t h9C

Ta bie't rlng d6i v&i con ngltai, qua trlnh suy lu~ khOng phai dira hoan toan tren ea sO-cac Slt
ki~nva cac quy t1e suy lu~n ma con dua tren kinh nghiem. M9t bai toan lon khi da phan ra th anh
nhilu bai toan nho, ne'u nhir co nhirng bai toan nhO tuxmg tlt da dltge giAitrU'&eday thl trong qua
trlnh suy lu~n, ho se khOng phai giAiquyet lai nhirng bai toan nay nira. Do qua trmh suy lu~n se
rut gon rat nhi'eu. f)~ ap dung tir tU'Ctngnay, tren may t£nh, ta xay dung m{it sC)eo' cM h9C. Doi
v6i m~i bai todn da giai, ta se phan tfch nhfrng ky thu~t "mm" ap dung eho bai toan nay. Neu
ky thu~t nay diroc ap dung nhi'eu lan trong cac bai toan thi ta se t5ng quat hoa no len thanh m{it
dang quy tte suy di~n mm nhtr mqt err cM di'eu khi~n hoc. Khido, v&i mqt bai toan mm co chtra
dJtng cac bai toan con nay ta se ap dung cac lu~t mm hoc nil. d€ giAi quyet. Vm phirong phap

s
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h9C nay, qua trlnh 8Uy lu~n 8e khong chi dira vao cac tri thu-c t5ng quat cda linh VlfC va cua tlnh
hudng C,!-thg ma con dira vao tri thu-c thu th~p dU'gc trong cac tlnh hudng da gi!i quyet. D~ xay
dv:-ng m{>t eo' cM h9C nhir v~y ta phdi hireng den xay dv:-ng m{>t h~ chuyen gia ma muc tieu cda nO.
la t'!-Ora ca.c tri thu-c chuyen gia v'e quy t1c ap dung,

Sau khi da li~t ke m{>t 80 ky thu~t nhir tren, chUng toi 8e trlnh bay ti~p each ap dung cac ky
thu~t dO.trong m{>t 80 bi~u di~n cu th~ ho¥: b3.i toan c,!- th~.

Xem xet cac bai toan ma tri thu-c dU'<!cbi~u di~n dmYi dang logic m~nh de ho~c logic vi tir vcri
htrong suy di~n ti~n.

2. NANG CAO Hq;U QUA SUY DrEN v61 LOGIC M*~H DE

2.1. Biii to~ SUY di~n irong logic m~nh de [1J
Cac lu~t co. dang Pi 1\ P2 1\ ... 1\ P» * q v6i y nghia la neu Pi, P2, ... , Pn la dung thl q la dung.

Bai toan chrmg minh dira tren logic m~nh de co. th~ phat bi~u:

Vao: T~p GT = {hll h2, ••• , hn} cac gii thiet da cho,
T~p KL = {Cl, C2, ••• , Cm} cac ket lu~n ch clnrng minh,
T~p R = {ri, r2, ... , r,} cac lu~t suy di~n cho phep.

Ra: Net suy di~n Vet = ril, ri2, ... , rik d~ dS:n tU-GT den KL.

T,!-i m{>t thai di€m nao dO., ta co. t~p 8lf ki~n trung gian (cac 8lf ki~Ii. da ehrmg minh] dU'gc
ky hi~u b6i TG = {h, 12, ... , It}. Cac lu~t co. th~ ap d~ng dU'gc cho b6i t~p Sat = {r : Left *
q I Left s;;: TG}.

2.2. Kj thu~t han che vii I<.>c

Dira tren t~p R = {rl' r2, ... , n} v6i ri cc dang Pil 1\ Pi2 1\ ... 1\ Pik * q ta eo th€ hlnh thanh
dU'gc m{>t d~ th] co. hmmg ma cac dinh la cac 8lf ki~n Pi, m{>t canh di tU- Pi d~n Pi co. nhan la lu~t
rk neu nhir Pi E Left (rk) va Pi = Right (rk). V6i d~ th] nhir v~y ta co. th~ hlnh thanh m{>t chien
hroc han cM tirong doi nhtr sau:

D~-thi t'!-o ra se phan chia thanh nhi'eu phh lien thOng, m~i phh nay se dai di~n cho m{>t
pham vi ap dung cua bai toan. Nhir v~y, d~ chirng minh m{>t 8lf ki~n nao dO.ta chl di.n quan tarn
den phan d~ th] lien thong co. chtra 8lf ki~n ch chimg minh. Tir dO.ta co. th~ chon diroc t~p cac
lu~t va 8lf ki~n lien quan, va han che diroc d.c lu~t va 8lf ki~n trong phan d~ th] khac, DO. la m{>t
each thu-c do-n giin d~ han cM lu~t. M& r{>ng doi v6i phmrng phap nay ta eo thg hra chon m{>t
phlin d~ th] con turrng doi d{>cl~p theo m{>t tieu chu~n nao dO..

V6i cac lu~t d,!-t diroc, ket hop vcri b{>8lf ki~n trung gian TG ta co. th~ tlm nhimg lu~t nao co.
th~ ap dung.

2.3. Kj thu~t hra chon heuristic

'l'cu'crc khi d'e c~p d~n nhimg ky thu~t C,!-thg, chung toi mudn dira ra m{>t so khai ni~m:

• MQt slf ki~n it dmrc goi la dU'ng trltcrc mQt 8lf ki~n [z neu nlnr t~n t,!-i lu~t r co. dang nhir
sau: r : Left * h va it E Left.

• MQt iu~t r duoc goi la dU'ng trlt<yc m{>t Slf ki~n I neu nhir I la ve phai cda r
r : Left * I E Left.

• M{>t 8lf ki~n I dU'gc goi la du-ng tmcrc m{>t l~~t r neu nlnr I thu{>c ve trai cda r
r : Left * q, I E Left.

• M{>t lu~t rl dircc g9i la dU'ng trircc m{>t lu~t r2 n~u nlnr lu~t rl dirng tru'cYc m{>t Slf ki~n I
nao dO.va I l~ dtrng trltcrc r2
rl : Left., * Ij r2: Left2 * qj lE Left2'

Dlfa tren ca.c khai ni~m nay, ta co. th~ xay dv:-ng ca.c ham heuristic nhU' sau:
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1. Ham danh gia mitc d9 cm thii!t cua 8'1 ki~ll h d~ chitng mlnh m9t 8'1 ki~n e

Djnh nghia 1.

MDCTl (h, c) = 1 n~u nlnr h dirng tru6-c e.
MDCTl (h, c) = 1+ min {MDCTl (j, e)) v6'i moi f sao cho h dUng trtroc f.
C6 th~ xay dirng m{lt ma tr~n MDCTl kfch thll6-c n x n v6'i n la s6 sl{ ki~n dang dllgC xet.

Th~t toan 1. Xay dimg ma tr~ DMCTl theo cac bU"c1Csau:
1. V6'i tat d. c.le Slf ki~n ft dUng truo-c 12, MDCT1 (ft, h) = 1, cac gia trj con lcp d~t blng O.

2. Dg tfnh m{lt gia tri MDCT1 (ft, h) nao d6 chira dllgc tlnh {MDCT1 (ft, h) = 0 ta se xet
tat ca cac Slf ki~n thu{)c TG = {f 1ft du-ng trtr6-c f}.

3. Chon slf ki~n f thu9c TG sao cho MDCT1 (j, h) nhO nbat va khac O.

4. Ngu chon diro'c ta se d~t gia tr] MDCT1 (ft, h) = MDCT1 (j, h) + 1. Nguoc lai MD-
CTl{ft, h) chira diroc tfnh.

5. L~p lai biroc 2 cho den khi khOng th~ tfnh them dmrc gia trj nao khac nira.

Quy t1c ltra chon dtra tren ma tran MDCT1 nhJl sau: Llfa chon lu~t r: Left =? q trong cac
lu~t da 19CMng each chon r sao cho MDCT1 (q, c) la nhO nhat. D~ thay thu~t toan 1 c6 d{l phrrc
tCJ.PO{n2).

2. Ham danh gia mtro can thii!t cua m9t lu~t r d~ chitng minh m9t 8t! ki~n c

Djnh nghia 2
MDCT2 (r, c) = 1 ngu r dUng trtrc1c e.
MDCT2 (r, c) = 1+ min (MDCT2 h,c) vc1i moi rl sao cho r dUng triroc rl'

Gi6ng nhir ham MDCT1, 6- day ta cfing xay dimg m{lt ma tr~ MDCT2 kich thllc1C m x n vc1i
m la 80 lu~t ap dung va. n la. so 8lf ki~n.

Thu~t toa~ 2. Xay dirng ma tr~n MDCT2 theo cacbiroc sau:
1. V6'i tat ca. cac lu~t r du-ng truc1C f, MDCT2 (r, f) = 1, cac gia tri con Iai d~t blng O.

2. D~ tInh m{lt gia tri MDCT2 (r,f) nao d6 chua dllgc tfnh (MDCT2 (r, f) = 0) ta se xet tat
d. cac lu~t thu9c TG = {r. Ir. dUng sau r}.

3. Chon lu~t r' thu{)c TG sao cho MDCT2 (r', f) nho nUt va khac O.

4. Neu chon dircc thl ta se d~t gia tr] MDCT2 [r, f) = MDCT2 (r', f) + 1. Ngtroc l~i MD-
CT2 [r, f) chira dllgc tfnh.

5. L~p lai bU"c1C2 cho den khi khfmg thg tfnh them dtrgc gia trj nao khac nira.

Quy ttc chon luat dU"a tren MDCT2: Tcp m{lt thOi digm dira tren ma r~ MDCT2, ta co th~
Ilfa chon lu~t r : Left =? q trong cac lu~t da 19Cblng each chon r sao cho MDCT2 (r, c) la nho nhat.

Thu~t toan 2 co d{) phrrc tap O(m x n).

3. NANG CAO H~U QUA SUY DIEN DOl vor LOGIC VI TU

S.l. BMtoan 8Uy di~n trong logic v! tit [1]
Cac lu~t d~u 6- dCJ.Dgchuin Horn:

pI(Xu, X12, ••• , XIn1) /I. P2{X:n, X22, ... , X2n2) /I. ••• /I. (J.{Xe1, X.2, ... ,Xen.) =? q{YI, Y2, ... , Ym)
Khac v6'i logic rnenh de, 6- day m{lt lu~t c6 th~ ap dung tren m{)t lop cac vi ttr cung loai.

Vi du:
Neu ta c6 l~~t: songsong{A, B, C, D)/I. songsong{A, D, B, C) => hbh (A, B, C, D).

Ta co thg ap dung lu~t nay t.ren hlnh blnh hanh ABC D nhirng ta ci'ing co tht ap dung no tren
hlnh bmh hanh I J K L theo cong thu-c
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1. Ham danh gia mitc d~ can thi~t cua 8'1]d~ll h d~ elnrng minh m~t 8'1 ki~ e

Djnh nghia 1.

MDCT1 (h, c) = 1 n~u nhir h dUng trucYc e.
MDCT1(h, c) = 1 + min (MDCT1 (I, e)) vcS-imoi f sao cho h dUng tru6-c f.
C6 th~ xay drmg m<?t ma tr~n MDCT1 klch thucYc n x n vcS-in la si') sI! ki~n dang dugc xet.

Thu..!-t toan 1. Xay dimg ma tr~n DMCT1 theo cac b1tac sau:

1. VcS-itat cA cac SI! ki~n h dUng tru6-c 12, MDCT1 (h, h) = 1, cac gia trj con l~ d~t blng O.

2. Dg tfnh m<?t gia trj MDCT1 (h, h) nao d6 chira dugc tfnh (MDCT1(h, h) = 0 ta se xet
tat ca cac Slf ki~n thu<?c TG = {f Ih du-ng trtrac f}.

3. Chon slf ki~n f thu<?c TG sao cho MDCT1 (I, h) nh6 nhat vi khac O.

4. Ngu chon dtrgc ta se d~t gia tri MDCT1 (h, h) = MDCT1 (I, h) + 1. Ngtroc lai MD-
CT1(h, h) chtra diroc tfnh.

5. L~p l<;\ibiroc 2 cho den khi khong th~ tfnh them du-gc gia trj nao khac nira,

Quy ttc Itra chon dua tren ma tran MDCTl nhu sau: L"a chon lu~t r: Left => q trong cac
lu~t da loc blng each chon r sao cho MDCT1 (q, c) la nbO nUt. D~ thay thu~t toan 1 co d9 phirc
t~p O(n2).

2. Ham danh gia mitc cm thi~t cua m~t lu~t r d~ chitng minh m~t 8'1 ki~n c

Djnh nghia 2

MDCT2 (r, c) = 1 ngu r du-ng trtrac e.
MDCT2 (r, c) = 1+ min (MDCT2 h,c) vai moi rI sao cho r dUng triro'c rI.

Gii')ng nhir ham MDCT1, 6- day ta ciing xay dung m(}t ma tr~ MDCT2 kich thircc m X n vai
m la sO' lu~t ap dung va. n la. sO' SI{ki~n.

Thu..!-t toan 2. Xay dirng ma tr~n MDCT2 theo cac biroc sau:

1. V&i tat ca cac lu~t r du-ng truac !,MDCT2 (r, J) = 1, cac gia tri con lai d~t b~ng O.

2. D~ tfnh m<?t gia tri MDCT2 [r, f) nao d6 chira dtrgc tfnh (MDCT2 (r, f) = 0) ta se xet tat
ca cac lu~t thu<?c TG = [r, Ir, dUng sau r}.

3. Chon lu~t r' thuec TG sao cho MDCT2 (r', f) nbO nhat va khac O.

4. Neu chon dtroc thl ta se d~t gia tr] MDCT2 (r, J) = MDCT2 (r', J) + 1. Ngrroc lai MD-
CT2 (r, J) chira dircc tfnh.

5. L~p lai btnrc 2 cho d~n khi khong thg tfnh them dmrc gia trj nao khac nira,

guy ttc ch on luat dtra tren MDCT2: T~ m<?t thOi di~m dtra tren ma r~ MDCT2, ta eo th~
Il{a chon lu~t r : Left => q trong cac lu~t da 19C blng each chon r sao cho MDCT2 (r, c) la nho nhat.

Thu~t toan 2 co de? phtrc tap O(m x n).

3. NA.NG CAO H~U QUA SUY DIEN DOl vor LOGIC VI TU

3.1. BM toan 8Uy di~n trong logic v! tit !1]

Cac lu~t d~u 6- dang chu~n Horn:

PI(Xll, XI2, ... ,XIn1) "P2(X:n, X22, ••• , X2n2)"···,, 1'.(X.1, X.2, ""Xon.) => q(Yb Y2, ••• , Ym)

Khac vcS-ilogic m~nh de, 6- day m<}t lu~t c6 thg ap dung tren m<?t lop cac vi tU- cimg loai.

Vi du:
Neu ta c6 l~~t: songsong(A, B, C, D)" songsong(A, D, B, C) => hbh (A, B, C, D).

Ta co thg ap dung lu~t nay tren hlnh blnh hanh ABC D nlnrng ta cling eo tht ap dung n6 tren
hlnh blnh hanh I JK L theo cong thu-c
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songsong(I, J, K, L)/\ songsong(I, L, J, K) =>hbh (I, J, K, L).
D~ thirc hi~n cac suy di~n tren logic vi tir ngirci ta da dtra ra khai ni~m ham gan tr] 0: Ngu

cho 0 = {X/A, Y/B, Z/C, T/D} thl phep gan tr]

songsong(X, Y, Z, T) 0 = songsong(A, B, D, D).
M9t lu~t r co th~ ap dung durrc ngu nlnr ton tai m9t ham gan tri 0 sao cho voi moi vi til'

P(Xl,X2' ... ,Xn) E Left(r) thi pO la m9t vi tir mang gia tr] dung. Kgt qua cila phep ap dung r la
ta co m9t vi tir dung m&i: q(Y1, Y2, ••• , Ym)O.

D9 phtrc t'!-P trong suy di~n tren ea sa logic vi tU-IOn hon rat nhidu so v&i logic m~nh d'e chinh
vi tac d9ng cua cac phep gan tri nay. Dgi v&i suy di~n vi tir, cac ky thu~t nang cao tgc d9 suy di~n
dft quan trong VI no cho phep ta giam bat nhi'eu thao tac suy di~n thira. Xem xet cac ky thu~t
nay tren me;>trnf tc! suy di~n tign:

Thu~t toan 3. Suy di~n W~n tren CC! s& logic vi tir:

Dau vao:
Cac gia thigt: GT
Cac k~t lu~n: KL
Cac lu~t suy di~n LUAT

D'au ra:
Cau tra lai dung neu tir gia thigt ta co th~ suy di~n Mn ket lu~n va sai trong trufrng hop
ngtroc lai

TG:= GT;
Sat := Loc(TG,LUAT); /* L9C cac b9 (r,O) co th~ ap dung diro'c */
While (SAT = 0) or (KL E TG) do

(r,O) := Lay(Sat) /*r: Left=> C(Yl' ... , Yn) */
TG := TG u c(YlJ ... , Yn)O;
Sat := Loc(TG,LUAT);

EndWhile
If KL E TG then

Suy di~n diro'c
else

Khong th~ suy di~n diro'c tu: G T den KL

Vi~c tang tgc d9 trong thu~t toan suy di~n tign nhir tren phu thue;>crat nhieu vao 2 thao tac
Loc va Lay. Thao tac Loc turmg irng voi qua trmh han che va 19Cnhir da n6i phan tren, con Lay
ttrcmg img v&i vi~c xay dung cac ham hra chon thfch hop.

Chung toi mudn d'e c~p trong phan nay m9t sg cac phirong phap ap dung cho 2 thao tac nay.

3.2. Thao tac Loc

Th1].·Cchat cua qua trinh Loc la chon nhirng b9 (r,O) co kha nang ap dung tren t~p TG. Neu
xem xet nhir thu~t toan da trinh bay & tren, thao tac Loc durrc l~p di l~p lai sau m6i Ian tlm ra
dircc m9t lu~t rruri. Ngu nhir so hrcng lu~t ciia t~p LUAT va so hrong SI! ki~u ciia TG krn thl
thao tac nay se tlnrc SI! tra thanh nhiin to lam tang thai gian suy di~n. Hircng giai quyet van de
nay la xay dtrng ky thu~t 19c sao cho tranh diroc cac lu~t khOng th~ ap dung diro'c va cac lu~t di
du-qc ap dung. Dgi v&i t~p Sat, ta c6 th~ them d'an cac lu~t chir khOng tfnh toan lai hoan toan
n6. Cac lu~t mm them nay phai c6 dang Left => q(Y1, Y2, ••• , Ym) trong do vi tU-mo'i suy di~n dircc
(C(Yl' Y2, ••• , Yn)) phai la lne;>tthanh ph'an cd a Left. Tir do eo th~ dira ra ky thu~t 19C bao gom 2
birtrc nlur sau:

a/ L9C so' be;>:Chon t%p lu~t RLoc = {r : Left => q( ... ) ICE Left}.
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bl Xac dinh b9 gan tr]: Trong t~p lu~t RLoc da ttm th~y, v6i m~i lu~t r ta phai xac dinh cac b9
gan tr] 0 thOa man, Mudn lam dtrq'c di'eu nay, ta tign hanhthft ap dung r tren b9 TG da c6
(ch nh& la vi tU- c bl{t bU9C phai c6 m~t trong phep thft nay), PHn hoach t~p TG thanh cac
t~p vi tU-vai ten vi tU- gi5ng nhau (vi du cac vi tU- cung m9t loai songsong) ky hi~u la TG(p)
Ngu lu~t r c6 dang: Pl 1\P2 1\ ",1\ Pi-l 1\ c 1\PHl 1\",1\ Pn => q, ta se thft ap dung r vai t~t
ca cac vi tU- Pi(Xil, Xi2, .. " Xind sao cho:
Pi (Xj!, Xj2, .. " Xjn;) E TG(pj) vci j i- i,
Pj(Xjl, Xj2, .. " Xjn;) = C(Yl' Y2, .. " Yn) v6i i = i-
Ngu k~t qui ap dung th~ nay t5t no se cho ta m9t b9 gan tr] 0 ttro'ng u-ng va khi do ta co th~
them c~p (r, 0) vao t~p Sat,
Ti~n hanh qua trlnh nay voi t~t ca cac lu~t thuoc RLoc ta se eo dircc cac lu~t va phep gan tr]
mong rnudn.

Cach lam nay giiip ta tranh dtro'c vi~c loc lai tren so hro'ng lan cac lu~t,

3.3. Thao tac Lay

Chidn hro'c suy di~n se phu thudc r~t nhieu vao thao tac Lay vi tren t~p Sat eo rat nhieu cac
lu~t c6 th~ ap dung. Chon m9t trong no se cho Ht qui m9t vi tir moi, vi tU- m6i nay se lai dieu
khign qua trlnh chon lu~t.., Chinh vi v~y n~u ta dira ra dmrc mgt chien hro'c chon t5t, ta co thg
d,!-t Mn kgt qui tot, Cling nlnr doi vai logic m~nh dEl, thao tac chon nay tirong irng v6i cac ham
heuristic,

N~u ta co vi tU- p(Xl' X2, •• " Xn) thl ta goi P la ten vi tu: hay loai vi tit, Khi do lu~t suy di~n
trong logic vi tit

r : pdXll, Xl2, .. " Xlnl)I\P2(X2l, Xn, .." X2n2)/\· .. I\P.(Xol, X.2, ... , Xsn.) => q(Yl, Y2, ... , Ym)

se ttrong trng vai quan h~ phu thudc hlnh thirc cac loai vi tU- sau:
r' : Pl 1\P2 1\ ... 1\P. => q.

1/ Mu-c de?din thiet cua me?t loai V! tu Pl d~ chirng minh me?t loai vi tir P2

Ta se xay dirng cac ham MDCT3(p!, P2), ham nay eo y nghia giong nhir doi voi logic m~nh de.
Tuy nhien, each thtrc xay dirng no thl ho'i khac, B6'i vi v6i mgt quan h~ Pl trtro'c P2 nlnrng cac
each thg hi~n Pl (... ), P2("') cu a cluing chira ch.tc da dUng tru'oc nhau trong mgt lu~t cu th~ nao
d6, Y tU'&ng M xay dirng ham nay la chi xem xet xem kha nang c6 thg ap dung m9t loai vi tu PI
M chirng minh loai vi tu P2. Cach tfnh toan cu th~ nhir sau:

Djnh nghia 3. MDCT31(Pl, P2) dU'9'Ctfnh bhg ty s5 giii'a so l'an xu~t hi~n cua PI trong cac lu~t
suy di~n trirc ti~p ta P2 va t5ng so cac vi tu xu~t hi~n (J v~ trai cac lu~t do. Ngu nhu xet trong
m9t chu~i suy di~n

GT=> TGI => TG2 => ... => TGn => P2(-"),

MDCT31(PI,P2) du'9'c xem nhir me?t con so M tfnh toan khi nang xufit hien cua PI trong TGn-l.

NhU' v~y lam thg nao M c6 diro'c con so tfnh toan kha nang xudt hi~n cu a P2 trong mgt biroc
trung gian TGk nao do? Ta tign hanh vi~c xac dinh ma tr~n MDCT3n-k kfch thuo'c n X n.

Thu~t toan 4. Gii sft dii ttm diroc ma tr~n MDCT3i kich thucc n X n, dg tlrn diro'c MDCT3HI
kich thU'O'cn X n ta dira vao nguyen tltc sau:

MDCT3HI(PI, P2) = ~ MDCT31(Pb p) * MDCTi(p, P2),
(J day t5ng l~y theo P la vi tU- thu9c t~p cac loai vi tU-,

C6 th~ giii thfch cong thu-c nay nhir sau: Con so MDCT3i(PI, P2) danh gia rmrc de? can thigt
d(p i cda PI v6i P2 eo quan h~ tuygn tinh vO'i cac so danh gia rmrc de? can thi~t cap i - 1 cua cac
vi tir p vO'i P2' Trong do P la cac vi tit diroc suy lu~n tru'c tigp tit PI. H~ so tuygn t inh cii a P diro'c
hra chon chfnh la rmrc d9 can thigt cua PI d~ chimg minh P = MDCT1I(PI,P)'

Do do: MDCT3i+1 = MDCT31 * [MDCT3ij* (trong do [MDCT3ij* la ma tr~n chuyen vi cua
MDCT3i),



48 NGUYEN THANH THllY, NGUYEN atru fHJC, NGUYEN vu ouoc HUNG

Quy t1c hra chon dU-a tren MDCT3: Sau khi di tun dtro'c cac ma tr~n MDCT3i, M c6 dtrq'c
quyet dinh hra chon t~i theri dig m nao d6 ciia qua trlnh chimg minh ta phai lam cac btroc sau:

1) Xac dinh gia tri t (d9 phtrc t~p cda bai toan] dira tren t~p TG, KL va t~p lu~t).
t

2) Xay dirng ma tr~n quyet dinh MTQDl = I: MDCT3i.
i=l

3) Chon lu~t r trong Sat c6 dang Left '* q sao cho MTQDl(q, c) d~t gia tr] lo-n nhat.
S6- di ta phai thl!c hi~n phep c9ng cac ma tr~n VI din phai tfnh d. den cac kH nang chimg

minh veTi d9 dai cua vet suy di~n nho hon t.
Thu~t toan c6 4 d9 plurc tap O(t x n2).

2/ Mu-c de'} can thiet eua me'}t loai lu~t r d~ clnrng minh me'}t loai vi tit p

Dinh nghia 4. Tuong tl! nhtr vi~c xay dirng ma tr~n 6- ph3.n 1/ ta ciing xay dirng m9t ma tr~n
MDCT4k(r,p) d~ danh gia rmrc d9 can thiet mire k cila m9t lu~t r v&i loai vi tit p,

Thu~t toan 5. Cach- tinh ma tr~n MDCT4:
MCDT41(r, p) = 1 neu r c6 dang r : Left=e- p.
MDCT41(r,p) = 0 trong trircng hq'p con lai.

Gii Stl- ta dii c6 MDCT4i ta se phai tinh MDCT4i+l.

Xet m9t chu~i suy di~n:
TGi+ 1 ,*rTGi ,*r/ ... '* c

Neu xet d9 can thiet cua lu~t r dei veTic (MDCT4i+l(r, c)) thl gia tr] nay se c6 quan h~ tuyen
tfnh v&i gia tri MDCT4i (r', c) v&i r' la cac lu~t dUng sau r (gi5ng nhir dinh nghia trong phan logic

~ h d"') H~" " , h' , h" d hir ei ." th'At d"·1 ~t 1 ~t d" , th"men e. ~ so tuyen tm nay eo t e rrq'c xem n tr gia tr] can le e cua mg ua r e eo e
s11-dung lu~t r', Ta xay dung m9t ma tr~n RR kich thucc m x m d€ tfnh toan gia tr] can thie't nay.

Gii sl1-r' c6 dang Left ee- q thl c6 thg ap dung diroc r' ta phai chjrng minh diro'c cac vi tU- thudc
Left. Ma ta c6 gia tr] can thiet cua m9t lu~t r M chtmg minh true tiep m9t vi tit c dtro'c tinh b6-i
MDCT41(r, c).

Do d6 cong thtrc M tfnh RR(r,r') c6 thg diroc b~ng I: (MDCT41(r,p))/k, 6- day k la
pELeft(r/)

so vi tit c6 trong Left(r').

Xay dung cong thirc tinh MDCT4i+1(r, c) nhir sau:
MDCT4i+1(r, c) = I:RR(r, r') * MDCT4i(r', c),

6- day, t5ng dircc l~y theo cac r' thuoc t~p cac lu~t.
Do v~y: MDCT4i+l = RR * MDCT4i.

Ouy t~c lrra chon drra tren MDCT4: VeTi ma tr~n MDCT4 ta tien hanh vi~c hra chon gi5ng
nhir phan 1:

1) Xac dinh gia tri t (d9 phtrc t~p cila b3.i toan] dira tren t~p TG, KL va t~p lu~t.
t

2) Xay dirng ma tr~n quyet dinh MTQD2 = I: MDCT4i.
t=l

3) Chon lu~t r trong Sat c6 dang Left ee- q sao cho MTQD2(q, c) d~t gia tr] l&n nhat.

Thu~t toan 5 eo d9 phirc tap O(t x m2).

Nh~n xet:
Thuc ra cac ham heuristic nay chi eo y nghia tirong d5i chtr khOng co th€ cho Ht qua tuy~t

dei b6-i VI con nhieu yeu te anh huong t&i qua trlnh suy di~n nhtr Sl! lien quan gifra cac ky hi~u
trong nhirng vi tU- GT va KL. Tuy nhien, no cling co tac dung v&i kha nhieu truong hop suy di~n.
Hmrng phat tri€n cho nhiing ham heuristic la Urn ra nhirng quan h~ giira cac vi tit GT va KL [quan
h~ v"e ky hi~u) va nhirng danh gia d9 phtrc tap cua bai toan.



NANG CAO HItU QUA SUY DIEN TV f)QNG TRONG BM ToAN CHtrNG MINH 49

4. THn- NGH~M cAc KY THU~TTRONG PHAN MEM CHl:rNG MINH
HINH HQC TREN CO"sO- LOGIC VJ TU

Khi thiet ke phan mem trq giup clurng minh ca.c bai toan hinh hoc, m9t van de quan trong la
thiet ke cac ngSn ngu.. mB tcl. cac dgi tuq-ng hlnh hoc va cac tinh chat, dinh 11 hlnh hoc [5]. NgBn
ngfr mB tcl.nay dira tren logic vi tir, Tuy nhien co m9t sg di~m can phdi thay d5i cho phu hop,

- M9t m~nh de hlnh h9C co th~ bi~u di~n dum dang nhieu vi tU-.
Vi du: cung m9t m~nh de "3 di~m A, B, C thlng hang" ta co cac bi~u di~n khac nhau:

ThangHang(A, B, C), ThangHang(A, C, B), ThangHang(B, A, C), ThangHang(B, C, A),
ThangHang(C, A, B), ThangHang(C, B, A).

- Van de nay ncl.y sinh vi~c cimg m9t dinh 11 c6 th~ cho kgt qua nhieu vi tU- (tuy chiing cirng
la m9t m~nh de).

Chinh VI v~y trong trirong hop d~c bi~t nay, ta phai t5 chrrc m9t dinh 11 thanh nhieu lu~t khac
nhau va phai dira ra m9t CO' che d~ han che vi~c ap dung lai cimg m9t dinh ly (m~c du do la ap
dung nhirng hi~t khdc nhau).

Vi~c tro' giiip chirng minh co th~ thirc hi~n theo 2 hireng: tien, lui, theo phirong thrrc tron goi
hay tirng' btroc dira tren cac ngubn thOng tin [3]

- T~p slf ki~n di dmrc chirng minh
- T~p s~ ki~n phai clnmg minh
- T~p djnh 11 c6 th~ dung
- Hlnh ve
H~ GEOMETRY Version 1.0 burrc dau di dmrc th-& nghiem, bao gom cac phan h~: ve hlnh,

so,!-ntHo Gi! thiet / Ket lu~n, trq giup chirng minh va so~n lai chirng minh [6], [7].
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