BAI TAP — FIRST-ORDER LOGIC
kém ddp 4n gidi thich day du

Intro to AI — Faculty of Data Science & Al, National Economics University
Autumn 2026 - Trong-Nghia Nguyen

Bai tdp badm theo deck First-Order Logic, sap xép dung trinh tu kién thiic trong slide: cd phdp — ngi nghia - dich
ciu - phii dinh lugng tit — chuyén clause — unification & resolution. Moi ddp 4n di dugc kiém biing code: cdc gid tri
ding/sai dugc tinh bing cdch duyét toan bd model trén mién nhd, céc phép thé va budc resolution dugc chay bing mot
bd unify/resolve.

Cich dung tai liéu. Day 1a phan tu hoc & nha, khong giai trén 16p.

1. Lam tron mét Phan ra gidy trudc, chua xem 10i giai.

2. Toan bd d& bai nim & ni¥a dau tai liéu, toan bo 10i gidi & nita sau.

3. Sai cAu nao thi quay lai diing slide ghi & tiéu dé Phan rdi 1am lai cau do6.
Béng Tw cham & cudi cho biét sai & phan nao thi hdng kién thic gi.

Quy udc ky hiéu

e Todn tl: —, A, V, =, <. Thi tv vu tién (manh — yéu): = > A >V > = > <.

 Luong ti: V (v6i moi), 3 (tOn tai). Ludn dit ngoic sau lugng tir: Yx (...). Ngodc cho biét lugng tir phu
téi dau.

. H?lng va vi tir viét hoa chit dau (Nam, Student); bién va ham viét thuong (x, father).

e {x/Nam} = phép thé: thay x bing Nam. 1 = clause rdng (mau thuin).

 Hai méu phéi thudc long: V di véi =, 3 di véi A.

PHAN I — PE BAI

Lam hét phan nay trudc khi xem 10i giai & trang 5

1. Cu phap: term, ciu, biéu thitc khong hop 18 ¢lide 6-8)

1A. Phan loai

V6i mbi bicu thiic, cho biét né 1a term (chi mot dbi tugng), cAu nguyén ti (ding/sai dugc), cau phie (ghép
bing - A V = & hoic c6 luong tir), hay khong hop I€.
Tu vung: hiing Nam, Mai, Hung; ham father(x); vi tif Student(x), Smart(x), Hard(x), Friend(x,y).

1. Mai

2. father(father(Nam))

3. Student(Mai)

4. Friend(Nam, father(Mai))
5. father(Nam) = Hung

6. father(Student(Nam))
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7. Student(Nam) N —~Hard(Nam)

8. Vx (Student(x) = Hard(x))

9. Hard(Student(Nam))

10. Smart(father(x))

1B. Doc ngugc cong thirc thanh 10i

Dién dat mdi cong thic bing mot cau tiéng Viét tu nhién.
11. Vx (Student(x) = Smart(father(x)))
12. 3x (Student(x) A Vy (AlSubject(y) = Studies(x,y)))
13. Vx (Hard(x) = Student(x))

14. So sénh hai cau sau, ching khic nhau & ch6 nao?
Vx 3y Knows(x,y) va dy Vx Knows(x,y)

2. Ngif nghia: tinh ding/sai trong mot thé giéi nhé iide 10-13)

Cho thé gi6i nho sau. (Quan hé Friend 1a phan bd sung so vdi slide, dé luyén lugng tir 1dng nhau.)

Nguoi Student Hard

An v v
Binh v X
Chi x x

Friend (quan hé hai chiéu): An-Binh va Binh—Chi. Viét ddy du:
Friend = {(An, Binh), (Binh,An), (Binh, Chi), (Chi, Binh)}

Khong ai 1a ban ctia chinh minh. An khéng 1a ban cta Chi.

V6i mdi cu, cho biét diing hay sai, va néu nhan ching (véi 3) hodc phan vi du (véi V).

p—

. Vx (Student(x) = Hard(x))
dx (Student(x) A Hard(x))

Vx (Student(x) A Hard(x))

Ax (Student(x) = Hard(x))
Vx (Hard(x) = Student(x))
—3x (Hard(x) A =Student(x))
Vx 3y Friend(x,y)

dy Yx Friend(x,y)

R R A T S o

dx (Student(x) A Yy (Friend(x,y) = Hard(y)))

_
e

Vx (Student(x) = 3y (Friend(x,y) A Hard(y)))

—
o

. dx (Student(x) A Ty (Friend(x,y) A Hard(y)))

\]



Intro to Al — Bai tap First-Order Logic Faculty of DS & Al, NEU

3. Dich cau sang FOL iide 15-16)

Tu vung dung chung: Student(x), Lecturer(x), Hard(x) (chdm chi), Course(x) (12 mdn hoc), AICourse(x), Takes(x,y)
(x hoc mdn y), Teaches(x,y) (x day mon y), Likes(x,y) (x thich y).

1. Moi sinh vién déu chidm chi.

C6 mdt gidng vién chdm chi.

Khong gidng vién nao hoc mon nao ca.

Khong phai moi sinh vién déu hoc mot mon Al nao do.
Chi gidng vién mdi day mon hoc.

Moi sinh vién d&u hoc it nhat mot mon.

C6 mot sinh vién hoc tit ca cdc mon AL

C6 mot mdn ma moi sinh vién déu hoc.

D A T o

Khong ai thich mét gidng vién ludi.

_
e

Moi gidng vién déu day mdt mdn ma c6 sinh vién theo hoc.

4. Tim 15i trong ban dich (iide 17)

MGi ciu dudi diy c6 mot ban dich sai. Hay (a) chi ra cong thiic sai d6 that sy néi gi, (b) néu mot tinh hudng
cu thé cho thdy né sai, (c) viét lai cho ding.

1. “C6 mot sinh vién FDA cham chi.” — 3x (FDA(x) = Hard(x))
2. “Moi sinh vién FDA déu chim chi.” - Vx (FDA(x) A Hard(x))
3. “C6 mdt sinh vién hoc tit cd cdc mon AL” — Ix Vy (Student(x) A Takes(x,y) A AICourse(y))
4. “Khong sinh vién nao luti.” - Vx (-Student(x) = -Lazy(x))
5

. “Chi sinh vién méi hoc cac mon AL’ — Vx (Student(x) = 3y (AlCourse(y) A Takes(x,y)))

5. Phu dinh cau c6 lugng tir siide 18)

Diy ddu - vao sau nhét ¢ thé (chi con - ding trude cic vi tir).

Nhic lai: khi — di qua lugng tir thi lugng tir 1at:  —Vx P = Ix —P —3xP = Vx-P

1. =Vx (Student(x) = Hard(x))

—3x (Student(x) A Hard(x))

—VYx 3y Friend(x,y)

—3x (Student(x) A Yy (Course(y) = Takes(x,y)))
=VYx (Lecturer(x) = 3y (Course(y) A Teaches(x,y)))

A O

—-Vx (Dog(x) = Barks(x))
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6. Chuyén sang clause (siide 21-22)

Nhic lai 5 bude: (1) khit & - (2) khit = - (3) ddy — vao trong (ludng tir 1at) - (4) bo lugng tir: 3 —
dat tén méi, roi x0d ¥V - (5) phan phdi v qua A va tach clause.

Chuyén mdi cau sau thanh tap clause.
1. Vx (Dog(x) = Barks(x))
Vx Yy ((Owns(x,y) A Dog(y)) = AnimalLover(x))
Ax (Student(x) A Hard(x))
-Yx (Dog(x) = Barks(x))
dx (Student(x) A Yy (AICourse(y) = Takes(x,y)))

Vx (Lecturer(x) = —3y (Course(y) A Takes(x,y)))

A e

Vx (Hard(x) & Student(x))

7. Unification va mot budc resolution slide 23)
7A. Unification

Tim phép thé 6 1am hai biéu thiic gidng hét nhau, hoic giai thich vi sao thit bai.
1. Knows(Nam,x) va Knows(Nam,Mai)
Knows(Nam,x) va Knows(y,Lan)

Knows(Nam,Mai) va Knows(Lan,x)

P(x,x) va P(A,B)

P(x) va Q)

Loves(x, father(x)) va  Loves(Nam,Yy)

Friend(x,y) va Friend(y, Nam)

PA) va P(A)

el A R

7B. Mot budc resolution
V6i mdi cip clause, cho biét ciip literal bii, phép thé 6, va resolvent (nh6 4p 6 cho toan bé phan con lai).
9. —Student(x) v Smart(father(x)) va  Student(Nam)

10. =Dog(x) v Barks(x) va Dog(D)

11. —Owns(x,y) v =Dog(y) vV AnimalLover(x) va Owns(Minh, D)

12. —Cheater(x) v =Timid(x) va Cheater(A)

13. P(x) va =P(A)

14. Student(x) va Hard(Nam)
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PHAN II — LOI GIAIL

Chi xem sau khi da 1am hét phan dé bai

L1. Loi giai — Ca phap slide 6-8)

1.
2.

5.

6.

10.

Mai — term (hdng). N6 goi tén mot ngudi, khdng c¢6 chuyén ding hay sai.

father(father(Nam)) — term. Ham 1dng ham: “bd ctia bd ctia Nam”, tic 6ng ndi. Ham nhan term va tra
v& mot dbi tugng, nén két qua van 1a term.

. Student(Mai) — cau nguyén t&. Vi tit 4p 1én mot term — ddng hodc sai.

. Friend(Nam, father(Mai)) — cAu nguyén t&. Mudn biét ding/sai, ]am hai budc: tinh father(Mai) ra mot

ngudi cu thé, r6i hdi Nam c6 phdi ban clia ngudi dé khong.

father(Nam) = Hung — cAu nguyén tir. Diu = & day khong phai phép gan nhu trong 14p trinh. N6 1a
mot khdng dinh “hai c4ch goi nay chi ciing mot ngudi”, nén hoan toan cé thé sai (néu bd Nam 13 ngudi
khéc).

father(Student(Nam)) — khong hgp 1€. Ham nhin term, nhung Student(Nam) 1a mot cau (ding/sai).
Gidng nhu viét “b6 ctia (Nam 1a sinh vién)”.

. Student(Nam) A ~Hard(Nam) — cau phitc. Hai cAu nguyén tit ghép bang A va —.

Vx (Student(x) = Hard(x)) — cau phic. C6 lugng tur.

. Hard(Student(Nam)) — khong hgp 1&. L3i gidng cAu 6: vi tit Hard nhan déi tugng, khong nhan ciu.

Mudn néi “sinh vién chidm chi” phéi viét Student(x) A Hard(x).

Smart(father(x)) — cau nguyén tit. C6 bién x nén chua xdc dinh ding/sai cho dén khi x dugc lugng tir
rang budc, nhung vé céu tric né van 12 mot vi tif 4p 1én mot term.

Meo phan biét ham véi vi tir: ham tra vé mét déi tugng (danh tir), vi tir tra vé diing/sai (cAu). father(x)
12 “b6 clia x” — mot ngudi. Student(x) 1a “x 12 sinh vién” — mot khdng dinh.

11.

12.

13.

14.

“V6i moi x, néu x 1a sinh vién thi b ctia x thong minh.” Chd y: ciu néi vé ngudi bd, khdng néi vé sinh
vién.

“C6 mdt sinh vién hoc tit ca cdc mon AL” Lugng tif ngoai 1a 3 (mot sinh vién) nén di v6i A; lugng tir
trong 12 ¥ (moi mo6n Al) nén di véi =.

299 N1
1

“Chi sinh vién méi chdm chi”, hay n6i cdch khdc “ai chim chi thi ngudi d6 12 sinh vién”. Day 1a mau Only
A are B, miii tén d4o chiéu so v6i cam gidc ban dau.

N

Doc luong tir tir trai sang phai, cdi nao ding trude thi “chon” trudc.

e Vx 3y Knows(x,y): dua mot ngudi x bat ky, ta chi ra mét linh vic ma nguoi dé biét. Mdi ngudi c6 thé
biét mot linh vuc khic nhau.
e Jy ¥Yx Knows(x,y): ta chi ra mdt linh vuc truéc, roi moi ngudi déu biét linh vuc do.

Cau thtt hai manh hon: n6 suy ra cu thi nhat, nhung chiéu ngugc lai thi khong.
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L2. Loi gidi — Ngit nghia trong thé gi6i nhé «lide 10-13)

# Cau Gia tri  Giai thich

1 VYx(S=H) Sai Phén vi du Binh: 1a sinh vién nhung khong chdm. Chi can
mét phéan vi du 1a cau Y sai.

2 Ix(SAH) Ping Nhan chiing An: vira 1a sinh vién vita chiam.

3 Vx(SAH) Sai Phéan vi du Chi: khong phéi sinh vién. Cau nay doi moi
ngudi déu 1a sinh vién chim — qué manh.

4 Ix(S=H) Ding Nhan chiing Chi: Student(Chi) sai, ma F = bat ky = T.
DAy 1a bay — xem ghi chii bén dudi.

5 Vx(H=Y) Ping  Ngudi chim duy nhét Ia An, ma An la sinh vién. Binh va
Chi khong chim nén vé tréi sai, c dong tu dong duing.

6 —3dx(HAS) Ping “Khong c6 ai vita chdm vira khong phéi sinh vién.” Tuong
ducng hoan toan véi cdu 5 — hai cdch viét ctia mau No A
is B.

7 VYxdyF(x,y) Ping An c6 ban Binh; Binh ¢6 ban An; Chi c6 ban Binh. Ai

cling c6 it nhat mét ban.

8 IyVxF(x,y) Sai  Cin mdt ngudi y ma mei ngudi déu két ban, ké ca chinh y.
Nhung khong ai 1a ban ctia chinh minh.

9 IS AYY(F=H)) Sai Thir An: ban duy nhét 12 Binh, ma Binh khong chidm. Thi
Binh: ban l1a An (chdm) va Chi (khdng chdm). Khong con
sinh vién nao.

10 Vx(S=3Iy(FAH)) Sai Phén vi du An: ban duy nhét ctia An 13 Binh, ma Binh
khong cham.

11 Ix(SATy(F AH)) Ping Nhan ching Binh: Binh 14 sinh vién va c¢6 ban An la ngudi
cham.

Vé cau 4 — biy quan trong nhét ciia phan lugng tir. Ngudi ta dinh néi “cé mot sinh vién chim chi”
nhung lai viét 3x (Student(x) = Hard(x)). CAu nay diing ngay khi ton tai mot nguoi khéng phai sinh
vién, hoan toan khong lién quan dén chuyén c6 ai chdm hay khong. Trong thé gidi trén, ké c& khi khong
ai cham chi, ciu van ding nhs Chi. Vi vay: 3 phai di véi A.

So sanh ciu 7 va 8. Cuing nhiing ky hiéu, chi ddi thi tu hai lugng tit, ma mdt ciu ding mot ciu sai.
So sanh cau 10 va 11. Cau 10 dung ¥ nén doi hoi moi sinh vién déu ¢6 ban chim — An 1am héng. Cau
11 dung 3 nén chi cdn mdt sinh vién nhu vy — Binh 12 da.

L3. Loi giai — Dich cau sang FOL iide 15-16)
1. Mau All A are B:  Vx (Student(x) = Hard(x))

2. Mau Some A are B:  3x (Lecturer(x) A Hard(x))

3. Mau No A is B. Hai céch viét, di kiém 1a tuweng ducng:

Yx (Lecturer(x) = —3y (Course(y) A Takes(x,y)))
= Vx Vy ((Lecturer(x) A Course(y)) = —Takes(x,y))

Dang thit hai gon hon va tién hon khi chuyén sang clause & Phan 6.
4. MAau Not all A are B. Day - vao trong (xem Phan 5):

—Vx (Student(x) = Iy (AlCourse(y) A Takes(x,y)))
= dx (Student(x) A Vy (AlICourse(y) = —Takes(x,V)))

6
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Doc dang thif hai: “c6é mot sinh vién ma moi mon Al ngudi d6 déu khong hoc.”

5. Miu Only A are B— miii tén dao chiéu:
Vx Vy ((Course(y) A Teaches(x,y)) = Lecturer(x))

“Ai ma day mdt mon hoc thi ngudi d6 1a giang vién.” Viét Vx (Lecturer(x) = ...) 12 sai chiéu (xem Phan
4, cau 5).

6. Ngoai V di v8i =, trong 3 di v6i A:
Vx (Student(x) = 3y (Course(y) A Takes(x,y)))
7. Ngoai 3 di v6i A, trong V di v6i =:
Jx (Student(x) A Yy (AlCourse(y) = Takes(x,V)))
8. Chd y: khong phai d6i chd luong tir ctia cau 6.

Jy (Course(y) A Vx (Student(x) = Takes(x,y)))

Cau 6 va cau 8 khac nhau thé nao? Pi kiém bing model cu thé: An hoc mdn C,, Binh hoc mén C,,
khong ai hoc mon ciia ngudi kia.

e Cau 6 (Vx 3y) diing: mdi sinh vién déu c6 mdn clia minh.

* Cau 8 (Jy Yx) sai: khong c6 mdn nao ma ca An lan Binh ciing hoc.

Day la cip Y3/ 3V cia slide 13, 1an nay trong mdt ngit canh that.

9. MAu No A is B véi hai bién:
Vx Yy ((Lecturer(y) A mHard(y)) = —Likes(x,y))

Doc: “v6i moi x va y, néu y la gidng vién ludi thi x khong thich y.”

10. Ba lugng tir 16ng nhau:
Vx (Lecturer(x) = 3y (Course(y) A Teaches(x,y) A Iz (Student(z) A Takes(z,y))))

Tung 16p van theo ding mau cta né: Y ngoai cung di véi =, hai 3 bén trong déu di véi A.

L4. Ldi gidi — Tim 16i trong ban dich «iide 17)

Moi phan vi du dudi day di dudc tim va kiém bing code: trong mdi tinh huéng, cdng thiic sai va cong thiic
ding cho hai gia tri khac nhau.
1. Cong thic sai néi: “ton tai mdt ngudi khong phai sinh vién FDA, hoiic chim chi.”
* Phdn vi du: FDA = {An}, Hard = {} (An la sinh vién FDA, khong ai chim chi). Cdng thic sai cho
ding (nho Binh khong phai sinh vién FDA), cong thic ding cho sai.
e Sita: Ax (FDA(x) A Hard(x)).
2. Cong thiic sai néi: “moi ngudi trén doi déu 1a sinh vién FDA va déu chdm chi.”
* Phdn vi du: FDA = {An}, Hard = {An}. Cau ding cho ding, nhung cong thiic sai cho sai vi Binh
khong phai sinh vién FDA.
e Sita: Yx (FDA(x) = Hard(x)).
3. Vy bi dit sai chd: né phi ca Student(x) 1dn AICourse(y), nén cong thiic néi “moi dbi tugng trén doi déu
12 mdn Al va x hoc tit c3”.
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e Phdn vi du: mién {An,Al,,Al,}, Student = {An}, AICourse = {Al,,Al,}, An hoc ca hai mon. Cau ding
cho diing, cong thic sai cho sai (vi chinh An khong phai mon Al).
e Stta: Ix (Student(x) A Vy (AICourse(y) = Takes(x,y))) — day Vy vao trong va dung =.
4. Cong thiic sai n6i: “ai khéng phai sinh vién thi khong 1udi” — néi vé ngudi ngoai, khong néi gi vé sinh
vién.
 Phdn vi du: Student = {An}, Lazy = {Binh}. Thuc té khong sinh vién nao 1udi nén ciu ding cho diing;
cong thiic sai cho sai vi Binh khong phdi sinh vién ma lai luoi.
o Stta: Vx (Student(x) = —Lazy(x)).
5. Mii tén ngudc chiéu. Cong thiic sai n6i “moi sinh vién déu hoc mot mon AI” — mot ¥ hoan toan khéc.
e Phdn vi du: Student = {An, Binh}, AICourse = {Al,}, chi An hoc Al;. Cau ding cho diing (ngudi duy
nhit hoc mon Al 1a An, ma An la sinh vién); cong thiic sai cho sai vi Binh la sinh vién ma khong hoc
mon Al nao.
o Stta: YxVy ((AlCourse(y) A Takes(x,y)) = Student(x)).

Cich tu kiém tra ban dich ciia minh: doc ngudc cong thitc thanh tiéng Viét tirng chit mét, dimg doc
theo ¥ minh mudn néi. Nghe Ia tai 12 sai.

L5. Loi giai — Phua dinh cau c6 lugng tir stide 18)
C4 5 tuong duong dau da dudc ki€ém bing cdch duyét toan b model trén mién 3 phan ti.

1. 3x (Student(x) A =Hard(x))
Cacbubc: =Vx(=SVH) > Ix-(-SVH)->Ix(SA-H).
Dboc: “khdng phai moi sinh vién déu chim” = “c6 mot sinh vién khong chdm”. Chd ¥ = bién thanh A khi
phu dinh.
2. Vx (Student(x) = —Hard(x))
DPoc: “khdng c¢6 sinh vién nao chdm” = “moi sinh vién déu khong chdm”.
3. dx Yy Friend(x,y)
C4 hai ludng tir déu 1at. Poc: “khong phai ai cling ¢6 ban” = “c6 mot ngudi ma moi ngudi déu khong 1a
ban ctia ho”.
4. Vx (Student(x) = 3y (Course(y) A —~Takes(x,y)))
Céc bube: —quaIx - Vx; =(SA...) > S = —(..);r0i~quaVy—>3y; -(C=>T) - CA-T.
Poc: “khdng c6 sinh vién nio hoc hét moi mon” = “moi sinh vién déu c6 it nhat mdt moén khong hoc”.

5. 3x (Lecturer(x) A Yy (Course(y) = —Teaches(x,y)))
Poc: “khong phai gidng vién nao ciing day mot mon” = “c6é mot giang vién khong day mon nao ca”.

6. Yx (Dog(x) = Barks(x))
Hai diu — triét tiéu nhau. Trudng hop nay xuit hién that khi phtt dinh mot két luan von da c6 dang phi
dinh — chinh 1a bu6c —a ctia Example 1 trén slide 26.

L6. Loi gidi — Chuyén sang clause (siide 21-22)

Moi két qua da dugc kiém bing code: cdc cau chi ¢é V dudc kiém twong duong logic véi tap clause; cdc cau
c6 dit tén méi dudc kiém dong thoa man (ciu gbc thoa dugc khi va chi khi tip clause thoa dudc).
1. Khit = rdi bo V:

-Dog(x) v Barks(x) — 1 clause



Intro to Al — Bai tap First-Order Logic Faculty of DS & Al, NEU

2. —(Owns A Dog) v AnimalLover rdi De Morgan:
—-0wns(x,y) vV ~Dog(y) v AnimalLover(x) — 1 clause

Mau chung: luat c6 AND & vé IF ludn cho mot clause gdm cdc literal mang diu —, cong véi két luan.
3. C6 3 va khong c6 V nao bao ngoai — dit tén méi A. Phép A tdch thanh hai clause:
Student(A) va Hard(A) — 2 clause
A phai 12 mot tén chua xuét hién & dau khac. Néu viét Nam thay cho A, ta di vo tinh khing dinh thém
rang Nam chinh 12 ngudi sinh vién chim do.
4. DPay la cau phai lam ding thit tu budc:

e Budc 2 (khit =): =Vx (~Dog(x) v Barks(x))
 Budc 3 (ddy — vao): 3x (Dog(x) A —Barks(x)) — VY da lat thanh 3
* Budc 4 (dat tén méi D): Dog(D) A -Barks(D)

Dog (D) va —Barks(D) — 2 clause
Néu 1am budc 4 trude bude 3, ta s&€ nhin thiy Vx va xod né di — sai, vi ddu - phia tru6c bién n6 thanh 3.
5. 3x ndm ngodi cing - dit tén méi C. Yy ndm trong, ¢t dé rdi xo4 & budc 4:

e Budc 2: Ix (Student(x) A Yy (-=AlCourse(y) v Takes(x,y)))
e Budc 4: Student(C) A (=AlICourse(y) v Takes(C,y))
Student(C) va —AlICourse(y) v Takes(C,y) — 2 clause
Chd y y vin con trong clause thit hai va dudc hiéu ngdm 12 “véi moi y”.
6. Dau — ding trude 3 nén 3 14t thanh V:

e Buéc 2: —Lecturer(x) v =3y (Course(y) A Takes(x,y))
* Budc 3: —Lecturer(x) v Yy (-nCourse(y) v ~Takes(x,y))

—Lecturer(x) v -~ Course(y) Vv -~ Takes(x,y) — 1 clause
Cau nay khong cin dit tén mdi, di nhin thdy 3 trong dé. Pay 1a Iy do budc 3 phai lam trudc budc 4.
7. Buéc 1 — khit & thanh hai chidu: Vx ((Hard(x) = Student(x)) A (Student(x) = Hard(x)))

—~Hard(x) v Student(x) va —Student(x) v Hard(x) — 2 clause

L7. Lgi giai — Unification va resolution (lide 23)

Toan bo két quéa dudi diy do mot bd unify/resolve chay ra.

7A. Unification

1 {x/Mai} Chi can thay mot bién.

2 {y/Nam, x/Lan} Thay & ca hai phia: vi tri 1 cho y = Nam, vi tri 2 cho x = Lan.

3 Thét bai Vi tri 1 doi Nam khép Lan. Ca hai du 12 hing, ma hiing thi khong thay
dudc. Chi bién méi thay dudc.

4 Thét bai Vitri 1 cho x = A, vi tri 2 cho x = B. Cling mét bién khong thé vira 1a A
vira la B.

5 Thét bai Hai vi tir khac nhau (P va Q). Unify chi lam viéc khi ciing tén vi tir va

cing sb di sb.
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# 0 Giai thich

6 {x/Nam, y/father(Nam)} Mot bién c6 thé dudc thay bing ciA mot term ¢é ham. Sau khi x = Nam,
vé trdi thanh Loves(Nam, father(Nam)), nén y phai 1a father(Nam).

7 {x/Nam, y/Nam} Vitri 1 cho x = y; vi tri 2 cho y = Nam. DAy chuyén lai thanh x = Nam
ludn. Hai bién gop 1am mét.

8 {} Hai biéu thic da giéng hét nhau, khong can thay gi. Phép thé rdng van 1a
mot unifier hop 1€.

7B. Mot budc resolution

# Cap bu 0 Resolvent

9  Student(x) | Student(Nam) {x/Nam} Smart(father(Nam))

10 —Dog(x) / Dog(D) {x/D} Barks(D)

11 —Owns(x,y) /| Owns(Minh,D) {x/Minh, y/D} —Dog(D) v AnimalLover(Minh)
12 —Cheater(x) | Cheater(A) {x/A} —Timid(A)

13 P(x) / =P(A) {(x/A} L (clause rdng)

14 — — Khong resolve dugc

Ghi chii cau 9 — 16i hay gip nhét khi lam bai. Sau khi bo cdp bli, phan con lai 1a Smart(father(x)).
Phii 4p 0 cho phan con lai dé ra Smart(father(Nam)). Nhiu ban giit nguyén Smart(father(x)) va budc
sau s€ sai theo.

e Cau 11: 6 c6 hai phép thay, va ca hai déu phai dp vao literal con lai: ~Dog(y) thanh —Dog(D), con
AnimalLover(x) thanh AnimalLover(Minh).

 Cau 13: hai clause don bl nhau cho ra clause réng. Day chinh 1a dich dén ciia moi chiing minh béng
resolution.

* Cau 14: hai clause khong c6 cap literal bt ndo: mot bén 1a Student, bén kia la Hard, hai vi tif khac nhau.
Khong phai cip clause nao ciing resolve dudc v6i nhau; chon diing cdp la viéc ctia chién lugc unit preference
va set of support.
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P4p 4n tom tit

1A 1term -2 term - 3 nguyén t - 4 nguyén ti - 5 nguyén t& - 6 khong hgp 1€ - 7 phiic - 8 phiic - 9
khong hop 1€ - 10 nguyén tu
1S-2b-3S-4Db-5b-6b-7D-8S-9S-10S-11b
xem 10i gidi — chd ¥ cau 5 (ddo mili tén) va cdp cau 6/ 8
ca 5 ban dich déu sai; mdi cAu c6 mot phan vi du cu thé
13(SA=H) - 2Y(S= —-H)-33V=F-4Y(S = 3(CA=T))-53(LAY(C = —=Te)) - 6 khong
doi
6 sd clause: 1-51-2-1-352-4-2-5-2-6-1-7-2
7A  1,2,6,7, 8 thanh cong - 3, 4, 5 thit bai
7B 14 khong resolve dugc; 13 ra L

wn A W

Tu chim
Sai & Nghia 12 hong chd nao Xem lai
Phén 1 Chua phan biét ham (trd vé ddi tuong) véi vi tir (trd vé slide 6-8
ding/sai)
Phén 2 ciu 4 Chua théy vi sao 3 khong di véi = slide 12
Phén 2 ciu 7-8 Chua nim thit ty lugng tir slide 13
Phén 3 cau 5 Chuwa nhé miu Only A are B ddo miii tén slide 15
Phin 3 cau 6/8 Nham V3 véi 3V slide 13, 16
Phan 4 Dich theo ¥ mudn néi, chua doc ngudc lai dé kiém slide 17
Phin 5 Quén lat lugng tir khi - di qua slide 18
Phan 6 ciu 4, 6 Lam buéc 4 trude bude 3 slide 21-22
Phin 6 cau 3, 5 Chua nim quy tic dit tén méi cho 3 slide 22
Phin 7A cau 3, 4 Tuéng héng cling thay dudc, hodc cho mot bién hai gi4 tri slide 23
Phén 7B cau 9, 11 Quén 4p 6 cho phén con lai ciia resolvent slide 23

Lam xong tai liéu nay thi chuyén sang ba bai chitng minh diy dua (file BaiTap_FOL_DapAn.md) —
ghép tit ca cdc k§ ning trén lai: dich cAu - 14p clause — chay resolution t6i L.
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