To ghi nho Todn Roi Rac 2 06/2012

SUY LUAN TU NHIEN

Tbéng két cAc qui tac suy luan:

Ghi chu: Dau * 13 cdc dong suy ra dugc, khdng cé * 1a gia thiét.

* Giaoi (Ai) (F, G, *F A G)

* Giaoe (ne) (FAG, *F, *G)

* PDiéukién e (—e) (F—G,F, *G)

e DiBukiéni(—i) (ifF, nif G, *F>G)

e Bansao (id) (F, *F)

e Haii(vi) (F, *Fv Q)

. Hoie (ve) (Fv G, if [F|G] ... nif H, *H)
»  Mau thuan (Li) (FA=F, 1)

«  Mauthudn (Le) (L, *F A —F)

«  Pha dinh (i) (if F, nif L, *—F)

e Phudinh kép e (——e) (——F, *F)
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LUAN LY MENH DE

1. Cac khai niém:

- Diéndich
- M0 hinh

:13 1 dong trong bang thuc tri
: 1a mét dién dich ding

- Lwdng nguyén : 1a mot Céng thirc nguyén (LN duong) hodc Pha dinh cda CNT (LN 4m)

2. Thutuc sé hoc

+  Chuyén cong thirc vao <Z,, +, .> dé tinh thuc tri.

v(iPv Q) =vP +vQ+ VvPvQ trong Z,,
v(iPAQ) =vPvQ trong Z,,
v—=P =1+vP trong Z,,
v(iP—> Q)=1+VvP+VPvQ trong Z,.

vP+vP=0.

vP.vP = VP.

v—=P.vP = 0.

3. Céac cbng thirc twong dwong:

1. —(=F)
2. F&G
3. F>G
4. F>G
5. =(FvG)

=F

(F>G)A(G—>F)

=—G—>—F

=(—F) A (—G) (DeMorgan)

6. —=(FAG) =(—F)v(—G) (DeMorgan
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4. Céc dang chuén:
1. CNF : Dang chuin giao (Giao cla cdc Ménh d@)

+  Ménh dé: Mbi khéi (P, Vv ...v P,); ciia CNF.
* Ménh dé don vi: Ménh dé chi cé 1 ludng nguyén: FA (Q v G) ~ (Av B) //Fla mddv
Clausal form: Dung tap hop dé biéu dién CNF: {F, {Q,G}, {A, B}

2. DNF: Dang chuan héi (Héi ctia cac ())
NNF: Khéng chira dau “->”. Ex: (A A B) v (B v —A)
4. Horn Form: Dang Horn (Giao cla cdc ménh dé Horn)

e Horn clause: MD chi ¢6 1 lu&ng nguyén duong.

5. Bai todn SAT:
- Xét tinh kha duing cla 1 CT, néu CT kha dung, tim mét dién dich ddng (md hinh).
- Phuong phap:

¢ PP chirng minh bai toan SAT (X kha dung):
+ Chuyén —X thanh dang chuan giao.
+ Kiém tra m&i ménh dé khong chita 2 ludng nguyén trai dau :
:: NEu c6 ménh dé khdng chira 2 ludng nguyén trai dau thi X kha dung.

:: Nguoc lai X hing dung.
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LUAN LY VI TU

1. Cac khai niém:
- Mién ddituwgng D :1a mét tap hop triru twong (CLGT)

Luvgng trcod 2 loai:

o Phé dung V (universal quantifier)
o Hién hitu 3 (existential quantifier).
o Hinh th&c sir dung: (Vx), (3x) : vdi x |3 bién.

- HamldadnhxatyD"—>D,n e N.
o Thidu: nhan, céng : D x D — D.

- Biéu thtrc ham: Anh clia ham.
o Thidu: nhéan(x, n), cong(x, m), cong(nhan(y, z), x)

- Vitu: tip con cda tip D" (ndi cdch ngu ngu: quan hé trén D)

- Biéu thirc vi tir: Anh cla vi tir
o Thidu: me(x, y) la anh cuda vj tir me, ban(y, z) 13 dnh cla vi tlr ban

- Nguyén tlr (term) : Hang or Bién or Biéu thirc ham.
- Cbng thirc nguyén: Biéu thirc vi tir (sdp dién cmnr)

- Coéng thirc hoan hao duwoc goi tat 1a cdng thirc.
o Coéngthirc nguyén la CT.
o 1,Tlacrt
o CTkét hgp vdi—, A, v, — cling la CT.
o CTkét hgp vdi (Vx), (3x) cling 1a CT.
- Pham vi cda lwgng tir: Khoi ghi
- Hién hitu cia mét bién 1a sy xuat hién cla bién d6 trong cong thirc.
o Vx(p(xy) Aqly)): Biénxcé2 hién hitu, biény cé 1 hién hiru.

- Hién hitu rang budc: thuéc pham vi cla lwgng tir cé bién clng tén vdi né >< Hién hiru ty
do

- Congthilrc dong : cong thirc khong chira hién hitu ty do >< CT Ty do

2. Thay thé:

Chi nhitng hién hitu tu do méi duoc thay thé
- Bién la nguyén tlr phai duwoc thay bdi mot nguyén tir.
- Ky hiéu F[t/x] nghta 1a tat ca hién hitu tu do cla x trong F duoc thay bdi t.

- DK thay thé: hién hitu cta cac bién trong t khdng trd thanh rang buéc khi thé t vao tat ca
nhirng hién hiru tuw do cla x.
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SUY LUAN TU NHIEN TRONG LUAN LY VI TU

1. Tong két cac qui tac suy luan:

Ghi chu: Dau * 13 cac dong suy ra dugc, khdng cé * 1a gia thiét

+ Bangnhaui (=i)

xuéng)

+ Bangnhau e (=e)

+ L.ty ph6 dung e (Ve)
+ L. tirphd dungi (Vi)

« L twhién hitui (3i)

e L.tlr hién hitu e (Je)

2. Dinhly:

s *eq(t, t)

: eq(t1,t2), F[t1/x],

: VxF,

:if x0, nif F[x0/x],

: F[t/x],

:3Ax F, if F[xo/Xx], nif G,

(a) —Vx F=3x —F

(b) —3dx F=Vx—F

(lubn viét dwoc — tir trén troi roi

*F[t2,x]
*F[t/x]
*Vx F
*Ix F
*G

3. Binh Iy (tt): G khong chira hién hitu ty do cua x (trong G)

(@)  VxFAG = Vx (F A G)
(b)  VxFvG = Vx (F v G)
()  IXFAG = X (F A G)
(d) 3IxFvG = X (F v G)
()  Vx(GoF) = G —>VxF
IX(FoG) = VxF—G
(g) Vx(F—>G) = IXF>G
(hy 3Ix(GoF) = G—>3IxF

4. Binhly:

(@) VxFAVXG = VX (F A G)
(b)  IxFvIXG = Ix (F v G)
()  VxVyF= VyVx F
(d)  3IFyF = Jy3Ix F
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NG{’ NGHIA CUA LUAN LY V| TU

1. Panh gia CT trong 1 dién dich:
- Tinh dung, sai cGa CT déng trong mdt dién dich | dwoc xac dinh nhe lwong tir:

Vx F la ding, néu F dung, Vx € D.
Ix F 13 dang, néu Fla/x] dung, Ja € D.
 Khong xac dinh duoc tinh duing, sai trong 1 dién dich cla cong thirc tw do.
- Khi néi mot cong thire F 13 ding, hay sai nghia la ding hay sai trong mot dién dich.
(Dién dich c6 thé khéng dugc nhiac dén nhung phai dwoc ngdm hiéu)

2. Ngir nghia: (Cha hiéu slide viét gi nita — Chic ban may man)

3. Cong thirc twong dwong:
F, P 1a cong thirc va P khong chira hién hitu tu do clta x (d6i véi P).

1.(VxF)vP = Vx (FvP)
1" (IxF)vP = Ix (Fv P)
2. (VxF)AP = Vx (FAP)
2. (IxF)AP = Ix (F A P)

4. HGi giao m& réng:
- Y nghfa: Viét tat (tac dung gidng nhu §), va dua s6 lvong tap hop |1én thanh vo han.
Dinh nghia giao m& réng :

" X e ﬁAie| © Vi (X € A,)

Dinh nghia héi m& rong :
= xe UA o di(xeA)
- Kyhiéu: voil={1,2,3}
" NAG=AINANA;
" UA=AIUAUA;

5. Cuc b6 >Toan bo
- That sw chd nay minh nay dung chit “Toan cuc” hay hon “Toan bd”.
- Pai khai thi né gidng khai niém tam vuec trong lap trinh.
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6. Dang chuan Prenex
- Dangchuan Prenex c6 dang :
F=(QiX1) ... (QuXy) M
+ M la CT khong chira luvgng tir (quantifier-free).
+Q;la vV hoac 3.
VD: Ix 3y (=p(x) v aly))

- Qui trinh chuyén vé dang chuin Prenex :

o Thay thé toan t&r — bang v, st dung
(St dung: X >Y==XVY)

o DAy tat ca lvgng tir ra phia trai
(néu can thi d6i tén bién cuc bd).

7. Soundness va Completeness: (Cha hiéu gi ca, chép y chang slide —
goodluck)

Dinh ly (soundness).
N&u F | H thi F |=H.

- Dinhly (completeness).
Néu F =H thiF | H.

- ThUtucdécoF |- H dugc goi la sound néu cé F |—H thi F |= H.

- M@t sb trwdng hop, thi tuc cé tinh sound khdng tim thay |&i gidi, mac du 1&i gidi ton tai
(*).

- ThUtucdécoF |- H dugc goi la complete néu F |= HthicoF |— H.

- Mot s6 trwdng hop, thl tuc cé tinh complete ndi cé thé tim thay 1o gidi, mac du loi giai
khéng ton tai (*).
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PHAN GIAI

- Chi c6ng thirc déng méi dwoc danh gia diang sai trong mat dién dich.
Do d9, cac cong thirc dugc dé cap tir day trd di mac nhién 13 cong thirc dong.
- Budc thay thé (3.3) trong Dang chun Skolem khac véi khai niém Thay thé trong LLVT.

1. Muc tiéu:
Panh gia CT: (hang dung/ hang sai/ kha dung/ kha sai)

2. Phuwong phap:
- Kiém tra tinh hang sai ta sé& biét dwoc CT thudc loai nao trong 4 loai trén.
- Pé lam dwoc diéu do, ta c6 2 phwong phap:
o Bién dbi cong thirc (van con tinh hang sai).
o Co nhé khong gian dién dich.

3. Dang chuan Skolem (PP1 - bién d6i CT):
Céng thirc F dwoc chuyén vé dang :

1. Chuan Prenex (con twong duwong vai CT ban dau)
2. Chuén giao. (con twong duwong vai CT ban dau)

3. Lan lvot xda céac lvgng tir 37",
*  V&i mdi 3x, thay tat ca hién hiru cla x bang ham f,. Ham f, c6 thong s
la céc bién cla céc lvgng tir V dirng trudce 3x.
*  Né&u trudc Ix khong cé lwong tir phd dung thi thay bang hang.
4. Tap S¢ cé phan tlr 13 cc thanh phan giao.

4. Ménh dé:
- Mbi phan tlr cGia dang chuan Skolem dwoc goi 1a 1 ménh dé.

- Ménh dé : héi cac ludng nguyén.

- Ménhdédonvi :ménhdécd 1 ludng nguyén.

- Ménh dé rong : 1a cong thirc hang sai.

- Nhaclai:
FvLl=F (L 13 cong thirc hdng sai), VF.
FAT=F (T 1a cong thirc hang dung), VF.

5. Tinh hang sai:
-  Dinhly:
Cong thirc F hang sai néu va chi néu dang chuan Skolem S¢ hang sai.
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