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NANG CAO HIEU QUA SUY DIEN TU BPONG TRONG BAI TOAN
CHUNG MINH

NGUYEN THANH THUY, NGUYEN HUU PUC, NGUYEN VU QUAC HUNG

Abstract. In this paper we shall investigate some techniques and strategies for improving the
inference efficiency in automafic proof. We propose 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. NHAP PE

Qu4 trinh suy dién dva vio 2 thanh phin chinh:

- Tri thirc chuyén gia: Chtra dung céc tri thic lién quan, bao gom cic sy kién va suy luin.

- Co ché suy dién trén céc tri thic.

C6 thé hi€u mét cich dom gidn co ché suy luin niy nhw sau: Cho mdt tip cc sr kién ban d3u
(facts), dwa trén mdt s§ quy tic suy luin (rules) ta cin phdi din téi mdt (hay nhiéu) két luin.

Dé mé phdng co ché suy luin trén miy tinh ta phidi xiy dung dwoc co s& cic sw kién, co s&
cic quy tic suy luin v3 mé to suy dién.

C6 nhidu céch thic bifu didn tri thitc khic nhau nhu luit sdn xuit, mang ngi nghia, logic
ménh d§, logic vi tir, frame, bd ba lién hgp O-A-V, bi¢u dién hwéng d8i twong, co s& tri thic
my... [1].

M3 to suy dién (cong cu d€ ti€n hanh qué trinh suy luin) bao him médt s8 phwong phép phd
bién sau:

o Co ché suy difn ti€n: Xuit phat tir gid thi€t GT ngudi ta 4p sung cdc quy tic suy dién dé€ tim
ra cac sy kién trung gian cho dé€n khi dat t&i két ludn KL
GT =TG; = TG, = --- = TG, 2KL
e Co ché suy dién lhi: Xudt phét tir két luin, 4p dung cic quy tic suy dién d& thay thé k&t luin
bing céc két luin trung gian dé homn cho dén khi céc két luin trung gian nay dwoc chimg minh

(thudc gii thiét)

KL = KL; < KL; < --- <« KL, CGT
o Co ché suy dién hén hop: Cé thé bi€u dién nhv so db 1.

Vin d8 d4t ra & diy (ciing chinh 13 trong tim cda bai bdo) 12 1dm thé ndo d€ ting t3c 45 suy
dién cda mé to suy dién.

Yéu t8 4nh hwéng dén t8c d6 cda qua trinh suy dién d8i véi mét co s& luit - s kién nhit
dinh chinh 13 phwong 4n lra chon luit 4p dung phi hgp. Néi mét cich ném na: néu ta chon ding
huéng, qui trinh suy dién sé gidm thidu rit nhitu, cdn ngwoc lai, néu ta chon léch hwéng, ta vin
c6 thé dat dén k&t qui nhung sé t8n rit nhitu thoi gian xi 1 cho nhitng hwéng di sai.

Viy lam thé ndo dé€ c¢6 dwoc lra chon ding d4n? Thuc té d€ c6 dwgc phwong phép lra chon
hodn thién 13 rit khé khin. Thim chi ddi véi mét s3 bai todn, khdng thé c6 phwong phip hoan
thién. Tuy nhién, & day c6 thé xiy dung nhirng phwong phép chon heuristic va néu thwc hién dwge
thi né ciing 1am gidm di kh4 nhiéu thoi gian thuc hién suy dién. 4
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So’ d6 1. Co ché suy dién hdn hop

Bat dau
v

Chién lugc
dieu khién

le— — — —

Chon luat dp dung

Cosd ludt
suy dién

4p dung luat da /
chon /

. 1 /
Thay ddi co sd tri /
thuc su kién /

Diéu kién ket
thic thoa man

Két thudc

& aay, ky hidu — — — — dwoc ding dé chi nhirng chd c6 thé 4p dung céc co ché didu khidn.

Trong céc phin ti€p theo diy ching t6i mudn dwa ra mét s8 k¥ thuit 1am gidm thi€u thoi gian
thuc hién.

a. Ky thuit han ché va loc

Tw twdng chinh & day 13 loai bd nhirng luit, su kién khéng 4p dung dwoc hodc khéng lién quan
dén bai todn dang thuc hién hojc giéi han cic luit, sy kién dé & mot pham vi dé 4p dung nhit.
Vi du nhvw trong bai todn chémg minh hinh hoc phing: néu nhw bii todn chi lién quan dén khfa
canh vé dudng thing, doan thing thi cic dinh Iy vé hinh trdn cé thé 12 khéng cin thiét (cin nhin
manh “cé thé” 1 vi nhiéu khi ta vin cé thé ip dung dwoc nhirng dinh Iy nay) do d6 ta sé loai bét
nhitng dinh 1y ndy. Diu ndy s€ gidp ta gidm dwgc mot s8 lwong 1é6n céc dinh ly 4p dung.

Buéc ti€p theo sau khi d3 loai b6t nhitng luit, sw kién khong can thiét, ta ti€n hanh viéc loc.
Qu4 trinh nay sé€ xdc dinh dwgc nhirng luit ndo thit sy 4p dung dwoc.

M5 to suy dién c6é han ché vi loc dwoc biéu thi trén so do 2.

b. Ky thuat lra chon heuristic

Sau khi da dwoc tip A céc luit c6 thé 4p dung dwoc, lai ndy sinh mét vin d&€ méi: chon ludt
4p dung nio trong tip A. Néu lwa chon sai Iim ciing s& din dén viéc tiéu phi th¥i gian suy dién
cho nhirng hwémg di sai. D& gidi quyét, ta phai 4p.dung cich thirc lira chon phd hop, phwong phip
lra chon théng minh dva trén heuristic. Thong thudng, cach thitc 4p dung nay phu thudc vao tirng
bai todn cu thé, tuy nhién ta cé thé vach ra mét s& huéng chinh d€ xay dung c4c ham lwa chon
heuristic nhu sau: '

- Him dé4nh gid mirc 6 cin thi€t cda mét sw kién € ching minh mét sy kién khic.
- Ham d4nh gid méc 4 cin thi€t cda mét lust d€ chimg minh mot sy kién.

- Him d4nh gid mic d6 cin thiét cda mét sw kién d€ 4p dung mot luit.
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- Him d4nh gi4 méc dd cin thi€t cda mét luit dé€ 4p dung mét ludt khic.
Céc chi ti€t cu thé 4p dung cho bii todn suy dién véi logic ménh d8, vi tir s& dwoc trinh bay
trong cic phan 2, 3 cia bai bdo nay.

So db 2. M3 to suy dién cé han ché vi loc
Bat dau

[ 2
Han ché&

Co sdluat
suy dién

kién phy

Chon di€u kién han /
Loc ché réng hon

I 1

Tap A cac luat
cb thé” ap dung

Chon
mét luadt cua A

Khéng chon duoc
Chon dudgc
Thuc hién luat

i

Thay d6i co s@ su kién | -~

Diéu kién két thic

d
Két thic
c. Ky thuat hoc

Ta biét ring ddi véi con ngudi, qud trinh suy luan khéng phai dira hoan toan trén co sé cic sw
kién vi c4c quy tic suy ludn ma con dua trén kinh nghiém. Mt bai to4n 16n khi di phin ra thanh
nhiéu bii todn nhd, néu nhw cé nhirng bai todn nhd twong tv di dwoc gidi trudc diy thi trong qui
trinh suy luin, ho s& khéng phdi gidi quyét lai nhitng bai todn niy nita. Do qué trinh suy luin sé
rit gon rit nhitu. P& 4p dung tw twdng ndy, trén mdy tinh, ta xdy dung mét s8 co ché hoc. Ddi
v6i moi bai todn da gidi, ta sé phan tich nhitng kj thuit “méi” 4p dung cho bii todn niy. Néu
k§ thuit niy dwoc 4p dung nhiéu [in trong cic bii todn thi ta sé tdng quit héa né 1én thinh mdt
dang quy t%c suy din méi nhd mét co ché dieu khién hoc. Khi d6, véi mdt bii todn méi cé chira
dung céc bii todn con niy ta sé 4p dung cic luit méi hoc naydé gidi quyét. Véi phwong phép
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hoc nay, qué trinh suy luin sé khéng chi dya vao céc tri thirc t8ng quét cia linh vyc va cda tinh
hudng cu thé ma cdn dwa vio tri thirc thu thip dwoc trong cic tinh huéng di gildi quyét. DE xay
dung mét co ché hoc nhu viy ta ph&x hwéng dén xiy dung mdt hé chuyén gia ma muc tiéu cda né
13 tao ra céc tri thitc chuyén gia vé quy tic 4p dung.

Sau khi d3 liét ké mdt s8 kj thuidt nhw trén, ching t5i s€ trinh bay ti€p cich 4p dung cdc k¥
thuit d6 trong mdt s8 bi€u dién cu thé ho¥c bai to4n cu thé.

Xem xét cic bai todn ma tri thirc dwoc bidu dién dwéi dang logic ménh d8 hojc logic vi tir véi
huéng suy dién tién.

2. NANG CAO HIEU QUA SUY DIEN VOI LOGIC MENH DE

2.1. Bai todn suy dién trong logic ménh de [1]

Céc luit c6 dang p1 Apa A...Ap, = q v6i ¥ nghia 13 néu py, ps, ..., p, 12 ding thi ¢ 13 ding.
Bai todn chéng minh dwa trén logic ménh dé cé thé phat biéu:
Vio: Tip GT = {hy, ha, ..., hy} che gid thidt di cho,
Tap KL = {cy, c2,..., cm} chc két ludn cin ching minh,
Tip R = {ry, ra,..., r1} céc ludt suy dién cho phép.
Ra: Vét suy dién Vet = r;, ri2,..., r;x d€ din tir GT dén KL.
Tai mét thdi di€m ndo dé, ta cb t3p sy kién trung gian (cic sw kién di chiéng minh) dwgc
ky hiéu béi TG = {fy, fa2,..., fe}. Céhc luit cé thé 4p dung dwgc cho béi tip Sat = {r : Left =
q| Left C TG}.

2.2. Ky thuat han che va loc

Dva trén tip R = {rl, T2y ...y 11} véi r; cb dang pit Api2 A... Apix = q ta c6 thé hinh thinh
dwgc mét dd thi c6 huéng mz‘a. c4c dinh 13 c4c sw kién p;, mét cz_mh di tir p; dén p; c6 nhan la luit
ri né€u nhw p; €Left (r;) va p; = Right (ri). Véi @5 thi nhw viy ta cé thé hinh thanh mét chién
lwgc han ché twong d8i nhw sau:

D% thi tao ra sé phin chia thinh nhiéu phin lién théng, mdi phin nay sé dai dién cho mdt
pham vi 4p dung cda bii todn. Nhuw viy, dé chéng minh mét sy kién nio dé ta chi cin quan tdm
dén phin d5 thi lién thong c6 chira sw kién cin chimg minh. Tir dé ta c6 thé chon dwgc tip cic
luit va su kién lién quan, va han ché dwoc cic luit va s kién trong phan d6 thi khic. D6 13 mot
cich thirc don gidn 4@ han ché luit. M& réng d8i véi phwong phip niy ta c6 thé lwa chon mot
phin d5 thi con twong d&i ddc 13p theo mét tidu chuin nio dé.

Véi céc ludt dat dwgc, két hop véi bd sw kién trung gian TG ta c6 thé tim nhimg ludt nio c6
thé 4p dung.

2.8. Ky thuat hra chon heuristic
Truéc khi dé cap dén nhirng ki thuit cu thé, ching t5i muén dwa ra mdt s khai niém:
e Mot s kién f; dwoc goi 13 dimg trwéc mot sy kién f2 néu nhw ton tai luit r ¢ dang nhuw
sau: r : Left = f; v f; € Left.
. Mif)t. luit r dwgc goi 13 démg trwéc mot sy kién f néu nhu f 13 vé€ phdi cda r
: Left = f € Left.
o Mot su kién f duwoc goi 13 dlrng trudc mot luat r néu nhw f thudc vé trdi cda r
: Left = g, f € Left.
° Mgt luit r; dwoc goi 13 dirmg trwdc mot ludt ro néu nhw ludt r; ding trwéc mét sw kién f
nao dé va f lai dirng truéce rp
1 : Left; = f; rp: Lefty = q; f € Left,.
Dua trén c4c khii niém niy, ta cé thé xiy dung cic him heuristic nhwr sau:
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1. Ham ddnh gid mirc dd cin thi€t cda sy kién h dé chirng minh mét sw kién ¢

Dinh nghia 1. |

MDCT1 (h,c) = 1 néu nhu h dimg truéce c.

MDCT1(h,c) = 1 + min (MDCT1(f,c)) véi moi f sao cho h dimg truéc f.

Cé thé xiy dung mdt ma tran MDCT1 kich thuéc n X n véi n 13 s8 sy kién dang dwoc xét.
Thl;ét todn 1. X3y dung ma trin DMCT]1 theo cic buéc sau:

1. Véi tat cd cc sy kién f; ding trwée f2, MDCT1(fy, f2) = 1, céc gid tri con lai d3t bing 0.

2. D€ tinh mét gid tri MDCT1(fi, f2) ndo d6 chwa dwgc tinh (MDCT1(f1, f2) = O ta s& xét
tdt cd cac sy kién thudc TG = {f| f, déng truéc f}.

3. Chon su kién f thudc TG sao cho MDCT1 (f, f2) nhd nh&t vi khic 0.

4. N&u chon dwoc ta sé dit gid tri MDCT1(fy, f2) = MDCT1(f, f2) + 1. Ngwoc lai MD-
CT1(f1, f2) chua dwoc tinh.

5. LEp lai buéc 2 cho d€n khi khong thé tinh thém dwgc gid tri ndo khéc nira.

Quy tdc lwa chon dwa trén ma trin MDCT1 nhw sau: Lwa chon luit r : Left = ¢ trong cic
ludt di loc bing céch chon r sao cho MDCT1 (g,¢) 12 nhd nhit. D& thiy thuit toin 1 ¢é A8 phic

tap O(n?).
2. Him dé4nh gid mirc cin thiét cda mot luat r € chimg minh mét sy kién ¢
Dinh nghia 2

MDCT2(r,c) = 1 néu r diérng truée c.
MDCT?2 (r,c) = 1+ min (MDCT?2 (ry, ¢) véi moi r; sao cho r déng truéce ry.

Giéng nhw ham MDCT1, & diy ta ciing xiy dung mét ma tran MDCT?2 kich thuéc m x n véi
m 1 86 ludt dp dung vi n 12 s3 sy kién.

Thuit todn 2. Xiy dung ma trin MDCT2 theo cic buéc sau:
1. Véi t&t ci c4c luit r ding trwée f, MDCT2 (r, f) = 1, cic gié tri con lai dit bing O.

2. D¢ tinh mét gia tri MDCT2 (r, f) ndo d6 chwa dwoc tinh (MDCT2 (r, f) = 0) ta s& xét t&t
¢d céc ludt thuéc TG = {r; |r; dtng sau r}.

3. Chon ludt ' thuéc TG sao cho MDCT2 (¢, f) nhé nhdt va khic 0.
‘ 4. Néu chon duwogc thi ta sé dit gid tri MDCT2(r, f) = MDCT2(v, f) + 1. Nguoc lai MD-
CT2(r, f) chwa dwoc tinh.
5. L3p lai bwéc 2 cho dén khi khéng thé tinh thém dwoc gid tri ndo khéc nira.
Quy tic chon luit dwa trén MDCT2: Tai mét thdi diém dya trén ma rin MDCT2, ta ¢ thé
lwa chon lujt r : Left => g trong c4c luit da loc bing cich chon r sao cho MDCT?2 (r,c) 13 nhd nhit.
Thudt todn 2 cé dd phic tap O(m X n).

3. NANG CAO HIEU QUA SUY DIEN BOI VOI LOGIC VI TU

' 8.1. Bai ton suy di3n trong logic vi tir [1]
. Céc luat déu & dang chuan Horn:
L Pl(xll) X12) ---)Xlnl) APZ(X21, X22; ceey X2nz) A g A Po(xal, Xo2’ '")Xau.) = Q(Yly Y21 ceny Ym)
- Khéc véi logic ménh dé, & diy méot ludt cé thé 4p dung trén mét 16p céc vi tir cing loai.
» Vi du:
~ Néutacs luat songsong(A, B, C, D)A songsong(A, D, B,C) =>hbh (4, B, C, D)

Ta cé thé 4p dung ludt niy trén hinh binh hanh ABCD nh\mg ta ciing c¢6 thé. 4p dung né trén
h binh hdnh /JK L theo cdng thirc
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1. Ham d4nh gid mitc d§ cin thi€t cda sy kién h a8 chitng minh mét sy kién ¢
Dinh nghia 1. |

MDCT1 (h,c) = 1 néu nhu h dimg truéc c.

MDCT1 (h,c) = 1 + min (MDCT1(f,c)) véi moi f sao cho h dimg truée f.

Cé thé xay dung mdt ma trin MDCT1 kich thuéc n X n véi n 13 s8 sw kién dang dwoc xét.
Thﬁét toan 1. X3y dung ma trin DMCT1 theo cic buéc sau:

1. Véi tét cd cic sw kién f; dimg truée f2, MDCT1(fy, f2) = 1, céc gid tri con lai d¥t bing 0.

2. D¢ tinh mot gid tri MDCT1(fy, f2) ndo d6 chwa dugce tinh (MDCT1(f1, f2) = O ta s& xét
tdt cd cdc sy kién thudéc TG = {f| f; ding trudc f}.

3. Chon su kién f thudc TG sao cho MDCT1(f, f2) nhé nh&t vi khic 0.

4. Néu chon dwoc ta sé dit gid tri MDCT1(fy, fo) = MDCT1(f, f2) + 1. Nguwoc lai MD-
CT1(fy, f2) chua dwogc tinh.

5. L¥p lai buéc 2 cho d€n khi khéng thé tinh thém dwgc gid tri ndo khic nira.

Quy tic lwa chon dva trén ma trin MDCT1 nhw sau: Lwa chon luit r : Left = ¢ trong céc
ludt d2 loc bing cach chon r sao cho MDCT1 (g, c) 12 nhé nhit. D& thiy thuit toin 1 cé A6 phirc

tap O(n?).
~ 2. Him dénh gid mitc cin thi€t cda mot luat r d€ chimg minh mét sy kién ¢
Dinh nghia 2
MDCT?2 (r,c) = 1 néu r diémg truée c.
MDCT?2 (r,c) = 14+ min (MDCT2 (ry, ¢) véi moi r; sao cho r dirng truéce ry.
Glong nhw ham MDCT]1, & diy ta ciing xdy dung mot ma tran MDCT?2 kich thuéc m X n v
m 13 56 ludt 4p dung vi n 13 s8 sy kién.
Thuit todn 2. Xiy dung ma trin MDCT2 theo céc bwéc sau:
1. Véi tdt ci c4c lujt r dimg truée f, MDCT2 (r, f) = 1, céc gia tri con lai d4t bing 0.
. 2. P& tinh mot gid tri MDCT2 (r, f) ndo d6 chwa dwgc tinh (MDCT2 (r, f) = 0) ta sé xét tit
cd céc luat thudéc TG = {r; |r; démg sau r}.
| 3. Chon ludt r' thusc TG sao cho MDCTZ (', f) nhé nhit va khéc 0.
; 4. Néu chon duwoc thl ta sé dit gid tri MDCT2(r, f) = MDCT2(v’, f) + 1. Nguwoc lai MD-
CT2(r, f) chwa dwoc tinh.
5. L¥p lai bwéc 2 cho dén khi khéng thé tinh thém dwgc gid tri nio khic nira.
Quy tic chon luit dwa trén MDCT2: Tai mét thdi diém dwa trén ma ran MDCT?2, ta c6 thé
lwa chon luit r : Left = g trong c4c luit da loc biing c4ch chon r sao cho MDCT?2 (r,c) 13 nhd nhit.
Thuit todn 2 cé dd phic tap O(m X n).

3. NANG CAO HIEU QUA SUY DIEN POI VOI LOGIC VI TU

,‘ 8.1. Bai todn suy dién trong logic vi tir [1]

Cic lust déu & dang chuan Horn:
: i Pl(Xu, X12; "'1X1u1) A p2(X21) X22: soey Xan) A A Ps (Xaly XaZ’ "')Xon.) = Q(Yl) Y2) seny Ym)
= "Khéc véi logic ménh dé, & diy mot luit cé thé 4p dung trén mét 16p cic vi tir cing loai.

'Oi“n ta cb luat songsong(A, B, C, D)A songsong(A, D, B,C) =>hbh (A, B, C, D)
¢6 thé 4p dung luat niy trén hinh binh hanh ABCD nhtmg ta ciing c6 thé. 4p dung né trén
nh binh hanh /JK L theo cdng thire
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songsong(!, J, K, L)A songsong(I, L, J, K) =hbh (I, J, K, L).

D€ thuc hién cic suy dién trén logic vi tir ngwdi ta di dwa ra khai niém ham gén tri §: Néu
cho § = {X/A, Y/B, Z/C, T/D} thi phép gén tri

songsong(X,Y, Z,T) § = songsong(A, B, D, D).

Mot luit r c6 thé 4p dung dwoc néu nhu ton tai mét him gin tri 6 sao cho véi moi vi tir
p(X1,X2,..., X,) € Left(r) thi pf 13 mdt vi tr mang gis tri ding. K&t qud cda phép 4p dung r la
ta c¢6 mét vi tir ding méi: ¢(Y1,Yz, ..., V)0,

D6 phirc tap trong suy dién trén co sé logic vi tir 16m hon rit nhiéu so véi logic ménh dé chinh
vi tdc ddng cda cic phép gan tri nay. D8i véi suy dién vi tir, cic k§ thuit ning cao t8c db suy dién
rit quan trong vi né cho phép ta gidm bét nhiéu thao téc suy dién thira. Xem xét cic ky thuit
ndy trén mét mé to suy dién ti€n:

Thuit todn 8. Suy dién tién trén co s& logic vi tir:

Diu vio:

Céc gid thi€t: GT
Céc két ludn: KL
Céc ludt suy dién LUAT

biu ra:
Cau trd 1&i ding néu tir gid thi€t ta c6 thé suy dién dén két ludn v sai trong trudng hop
nguoc lai
TG := GT;

Sat := Loc(TG,LUAT); /* Loc céc bé (r,8) c6 thé ap dung dwoc */
While (SAT = #) or (KLe TG) do

(r,8) := Lay(Sat) /*r : Left = c¢(Yy,...,Y,,) */

TG = TG Uce(Yy,..., Yu)0;

Sat := Loc(TG,LUAT);

EndWhile
If KL € TG then

Suy dién dwoc
else
Khéng thé suy dién dwoc tir GT dén KL

Viéc ting t8c d6 trong thuit todn suy dién tién nhw trén phu thudc rit nhidu vio 2 thao tic
Loc va Lay. Thao tdc Loc twong dng véi qué trinh han ché va loc nhu da néi phin trén, con Lay
twong ung véi viée xdy dung cidc ham lwa chon thich hop.

Ching t5i mudn d& cap trong phin ndy mét s6 cic phwong phip 4p dung cho 2 thao tac nay.

38.2. Thao tic Loc

Thuyec chit cda qué trinh Loc 1a chon nhitng bd (r,60) c6 kha ning 4p dung trén tip TG. Néu
xem xét nhu thudt todn di trinh biy & trén, thao tic Loc dwoc 13ip di 13p lai sau méi lin tim ra
dwge mdt ludt méi. Néu nhu s8 lwong luit cda tip LUAT va s8 lwong su kién cda TG 1én thi
thao tdc nay sé thuc sy tré thanh nhin t8 lam ting thoi gian suy dién. Hwéng gidi quyet van dé
nay 1 xiy dung k¥ thudt loc sao cho tranh dwoc cdc luit khong thé 4p dung dwoce va céc ludt da
dwgc 4p dung. D3i véi tap Sat, ta c6 thé thém din céc luit chi khong tinh toin lai hoan toan
né. Cac lust méi thém nay phdi c6 dang Left = ¢(Y1, Y2, ..., Yy,) trong d6 vi tr méi suy di€n dwoc
(¢(Y1,Y2, ..., Yy,)) phdi 13 mdt thanh phin cda Left. Tir d6 c6 thé dwa ra k§ thuit loc bao gom 2
buéc nhu sau:

a/ Loc so' bd: Chon tap ludt RLoc = {r: Left=>g(...) |c € Left}.
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b/ Xéc dinh b gén tri: Trong tip ludt RLoc di tim thdy, véi mdi lugt r ta phdi x4c dinh céc bd
gén tri 6 thda min. Mudn lam dwogc didu ndy, ta tién hanh th¥ 4p dung r trén bd TG di cé
(cin nhé 13 vi tir ¢ bt budc phdi c6 mit trong phép th& niy). Phin hoach tip TG thanh céc
tap vi tir vé&i tén vi tir gidng nhau (vi du cdc vi tir ciing mdt loai songsong) ky hiéu 1a TG(p)
Néu luit r c6 dang: py Apa A...Apicit AcAPit1 A... App = g, ta sé thi 4p dung r véi tdt
cd céc vi tr p;(Xj1, X2, ..., Xjni) sao cho:
pi(Xj1, Xj2, ...y Xjn;) € TG(p;) v6ij #1,
pJ'(X]'l, XJ'2, ...,Xjni) == C(Yl, Y2, ...,Y") véii = ]..

Néu két qui 4p dung thir nay t3t né sé cho ta mét bd gan tri § twong Gng va khi dé ta cé thé
thém cip (r,0) vao tap Sat.

Ti€n hanh qué trinh niy véi tat cd cac ludt thuéc RLoc ta sé cé dwgc céc ludt va phép gan tri
mong mudn.

Céch lam ndy gitdp ta trdnh dwoc viée loc lai trén s6 lwong 1én céc luds.

3.3. Thao tic Lay

Chién lwoc suy dién sé phu thudc radt nhiéu vio thao tdc Lay vi trén tdp Sat c6é rat nhiéu céc
luit c6 thé 4p dung. Chon mét trong né sé cho két qud mét vi tir méi, vi tir méi nay sé lai ditu
khién qué trinh chon luit... Chinh vi viy néu ta dwa ra dwgc mét chién lwgc chon t8t, ta cé thé
dat dén két qud t8t. Ciing nhw d8i véi logic ménh d€, thao tic chon niy twong dng véi cdc ham
heuristic.

Néu ta cé vi tir p(X1, Xz, ..., Xp) thi ta goi p 12 tén vi tir hay loai vi t¥r. Khi dé luat suy dién
trong logic vi twr -

ripi (Xll) XlZ; veey Xlnl)/\p2 (XZI’ X227 -"1X2n2)/\"-~/\ps (Xsly XaZa "'aXans) - q(YI; Y2: eeey Ym)
8€ twrong dng véi quan hé phu thudc hinh thirc cdc loai vi tir sau:

r i piApa AL Ap,=>q.

1/ Mttc d6 can thiét cia mét loai vi tir p; d€ chitmg minh mot loai vi tir po

Ta sé xiy dung cdc ham MDCT3(p1, p2), hdm ndy <6 y nghia gidng nhw d&i véi logic ménh dé.
Tuy nhién, cach thirc xay dung né thi hoi khdc. Béi vi véi mét quan hé p; trwédc p; nhung céc

“céch thé hién py(...), p2(...) cda ching chwa chdc di démg truéc nhau trong mét ludt cu thé nao

d6. Y twdng d€ xiy dung him ndy 13 chi xem xét xem kha ning cé thé 4p dung mét loai vi tir p;
d¢ chirng minh loai vi tir p;. Céch tinh toin cu thé nhw sau:

DPinh nghia 8. MDCT3!(p1, p2) dwoc tinh bing ty s3 giita s6 lan xuit hién cda p; trong céc luat
suy dién trwec ti€p ta p; va tOng s8 cic vi tir xudt hién & v€ trdi cic luat d6. Néu nhu xét trong
mdt chudi suy dién

GT= TG, = TG, = = TG, = p(--),
MDCT3Y(p1, p2) dwgc xem nhu mét con s3 dé tinh toin kha ning xudt hién cda p; trong TG, _;.

Nhr viy 1am thé ndo dé€ c6 dwoc con s3 tinh todn khi ning xuit hién cda p, trong mét buéc
trung gian TG nio d6? Ta tién hianh viéc xdc dinh ma tran MDCT3"~* kich thuéc n x n.

Thuit todn 4. Gid st di tim dwgc ma tran MDCT3 kich thuéc n x n, d€ tim dwgc MDCT3'+?
kich thuéc n x n ta dwa vio nguyén tic sau:

MDCT3i*1(p;, ps) = 3" MDCT3!(py, p) * MDCT"(p, pa),
& day tOng 1dy theo p 13 vi tir thudc tap céc loai vi tir.

Cé6 thé gidi thich cong thtrc ndy nhu sau: Con s MDCT3*(py, p2) ddnh gid mic d5 cin thiét
cdp ¢ cda p; véi py c6 quan hé tuyén tinh véi cdc s8 danh gid mirc dd cin thi€t cdp ¢ — 1 cda céc
vi &t p v&i po. Trong dé p 14 céc vi tir dwoc suy ludn truc ti€p tir p;. Hé s6 tuyén tinh cda p dwoc
lra chon chinh 13 mirc d§ cin thiét cda p; d€ chémg minh p = MDCT1(py, p).

Do d6: MDCT3*+! = MDCT3'! % [MDCT3‘|* (trong d6 [MDCTS3*|* 12 ma trin chuyén vi cda
MDCTS3'). a
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Quy tic lra chon dwa trén MDCT3: Sau khi di tim dwgc cic ma train MDCTS, dé cé dwgc
quyét dinh lra chon tai thoi di€ém nao dé cda qué trinh chimg minh ta phdi ldm c4c buwéc sau:
1) X4c dinh gi4 tri t (d6 phic tap cda bai todn) dva trén tip TG, KL va tip luit).

t .
2) Xay dwng ma trin quyét dinh MTQD1 = >~ MDCT3".

=1
3) Chon luit r trong Sat c6 dang Left => g sao cho MTQD1(q, c) dat gié tri 16n nhit.
S& di ta phdi thuc hién phép cdng cdc ma trin vi cin phdi tinh cd dén cic khd ning ching
minh véi d6 dai cda vét suy dién nhd hom ¢.
Thuit todn cé 4 dé phic tap O(t x n?).

2/ Mitc dé cin thiét cia mét loai luit r A€ chitng minh mét loai vi tir p
Dinh nghia 4. Twong tuw nhv viéc xdy dung ma trin & phin 1/ ta ciing x4y dung mot ma tran
MDCT4*(r, p) dé d4dnh gid mic d6 cin thiét mic k cda mdt ludt r véi loai vi tir p.
Thuat toan 5. Céch tinh ma trin MDCT4:

MCDT4!(r,p) = 1 néu r c6 dang r : Left = p.

MDCT4!(r,p) = 0 trong trudmg hop con lai.

Gia st ta di c6 MDCT4* ta sé phdi tinh MDCT4'+1,

Xét mot chudi suy dién:

TGi+1 ="TG; =" .. =¢

Néu xét 43 cin thi€t cda luit r d8i véi ¢ (MDCT4**+1(r,c)) thi gid tri ndy s& c6 quan hé tuyén
tinh vé&i gid tri MDCT4*(r', c) véi r' 1a cic lut déng sau r (gidng nhu dinh nghia trong phin logic
ménh d8). Hé s8 tuyén tinh niy cé thé dwoc xem nhu gid tri cin thi€t d&€ cda mot luat r d€ c6 the
st dung luit . Ta xiy dung mét ma trin RR kich thuéc m x m dé tinh todn gid tri cin thiét nay.

Gid st r' c6 dang Left = ¢ thi c6 thé 4p dung dwoc ' ta phdi chimg minh dwogc cic vi tir thude
Left. M3 ta c6 gid tri cin thi€t cda mét luat r d€ chimg minh truc ti€p mdt vi tir ¢ dwoc tinh bdi
MDCT4!(r, c).

Do d6 cong thirc d€ tinh RR(r,r') c6 thé dwoc bdng Y.  (MDCT4!(r,p))/k, & diy k 1a

pELeft(r’)

8 vi tir ¢ trong Left(r').

Xay dung céng thirc tinh MDCT4**}(r, ) nhu sau:

MDCT4*+(r,c) = S RR(r,r’) * MDCT4(r', ¢),

& day, tong dwoc 13y theo cic r' thuge tip cic ludt.
Do viy: MDCT4'*! = RR «+ MDCT4'.

Quy tic lwa chon dwa trén MDCT4: Véi ma trin MDCT4 ta ti€n hanh viéc lya chon gidng
nhu phin 1:

1) X4c dinh gi4 tri ¢ (dd phic tap cda bai toa’.n) dva trén tip TG, KL va tip luit.

2) Xay dung ma trin quyét dinh MTQD2 = 2 MDCT4'.

3) Chon luét r trong Sat ¢4 dang Left = g sao cho MTQD2(g, c) dat gié tri 16n nhit.

Thuit todn 5 cé do phic tap O(t x m?).
Nhan xét:

Thuc ra cidc him heuristic ndy chi ¢é ¥ nghia twong d8i chit khéng c6 thé cho két qud tuyét
d8i béi vi con nhidu y&u t8 dnh hudng t&i qua trinh suy dién nhuw suw lién quan giita cdc ky hiéu
trong nhitng vi t&r GT va KL. Tuy nhién, né ciing cé tic dung véi khé nhiéu trudmg hop suy dién.
Hwéng phét trién cho nhitng ham heuristic 13 tim ra nhirng quan hé giira cic vi tr GT va KL (quan
hé vé ky hiéu) va nhirng ddnh gid dd phirc tap cda bai todn.
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4. THU NGHIEM CAC KY THUAT TRONG PHAN MEM CHUNG MINH
HINH HOC TREN CO SO LOGIC VI TU

Khi thi€t k&€ phin mém trg gitp chimg minh cic bii todn hinh hoc, mét vin dé quan trong la
thiét ké cdc ngén ngir md td cdc d8i twgng hinh hoc va cic tinh chit, dinh 1y hinh hoc [5]. Ngén
ngit md t4 nay dwa trén logic vi tir. Tuy nhién cé mét s8 di€m cin phdi thay d8i cho pha hop.

- Mét ménh dé hinh hoc cé thé bi€u dién dwéi dang nhidu vi tir.

Vi du: cing mét ménh dé “3 diém A, B, C thing hing” ta cé cic bi€u dlen khéc 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).

- Vin d& niy ndy sinh viéc cing mét dinh Ij c6 thé cho két quéd nhiéu vi t¥r (tuy ching cing
13 mdt ménh d8).

Chinh vi viy trong trudng hop dic biét niy, ta phdi t8 chirc mét dinh ly thanh nhiéu luit khéc
nhau vi phdi dwa ra mét co' ché dé han ché viéc 4p dung lai cliing mét dinh Iy (m¥c du d6 13 4p
dung nhitng ludt khic nhau).

Viéc trg gitp chirng minh ¢4 thé thuc hién theo 2 hwéng: ti€n, i, theo phwong thirc tron gbi
hay timg buéc dua trén cic ngudn théng tin [3]

- Tap su kién da dwoc chitng minh

- T4p su kién phdi chirng minh

- T4p dinh lf c6 thé dung

- Hinh vé

Hé GEOMETRY Version 1.0 bwéc dau di dwgc th& nghiém, bao gdbm c4c phan hé: vé hinh,
soan thdo Gid thi€t / K&t luin, tro giip ching minh vi soan 1¥i ching minh [6], [7].
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