Phan I: Intelligent agents (Tac tir thong minh?)

Bai 1: (2.2, page 61): Cho vi du may huat bui nhu hinh

Gia st nhu sau:

- Performance measure: thuong 1 diém v6i mdi 6 dd duge don sach tai mdi bude, va co tdi da 1000
bude.

- MBoi truong dugc xac dinh trudc, nhung vi tri khoi dau cua may hut bui thi khong. Mot 6 da dugc

don sach thi khéng thé bi ban trd lai, va khi hit bui tai mot 6 s& don sach 6 d6. Hanh dong “Left”

va “Right” s€ dua may hut bui sang trai hodc phai, trir khi hoat dong do6 s€ dua may hit bui ra ngoai

2 6 A va B, khi d6 may hat bui s& khong doi vi tri.

Chi c6 3 hanh dong “Left”, “Right”, “Suck”

My hut bui hoan toan quan sat duoc vi tri ciia né (dang & A hay B), va biét dugc néu 6 d6 co bui

hay khong.

Tra 161 cac cau hoi sau:

a. Chung minh rang chirc ning ctia may hut bui nay 1a hop 1y (rational)
b. Hay mo td mot rational agent function trong trudng hop méy hut bui bi trir 1 diém mdi 1an di chuyén.
Trong trudng hop do thi chuong trinh ctia may hut bui ¢6 can internal state khong?

Bai 2: (2.4 page 62) Xac dinh cac yéu t6 P.E.A.S. cho cac loai hoat dong sau:

Choi bong da
- Kham pha dai dwong dudi bé mat hanh tinh Titan
Mua sach Al da st dung trén mang internet

Choi mdt tran tennis

Téap danh tennis vao tuong

Nhay cao
- Pan mot cai 4o len
- DPau gid mdt mon hang



Bai 3: (2.4 page 62) Xac dinh cac tinh chat ciia méi trudng cho timg hoat dong trong bai tap 0.2
va gidi thich tai sao lai chon céc tinh chét do.

Phén II: Giai quyét van dé (phan 16n 14y tir sach Artificial Intelligence, a modern approach,
31 edition)

Bai 4: Cho ban dd ctia Romania

92
Fagaras
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1.1. Thuc hién cac giai thuat tim kiém theo chiéu rong (BFS), tim kiém véi chi phi cuc tiéu (UCS),
tim kiém theo chiéu sau (DFS) va tim kiém sau dan (IDS) tir thanh phd Lugoj dén Bucharest

1.2. Cho ham heuristic h(n) 1a ham wdc lugng khoang cach theo dudng chim bay tir thanh phd n
dén Bucharest

n Arad Bucharest Craiova Drobeta Eforie Fagaras Giurgiu Hirsova lasi Lugoj

h(n) 366 0 160 242 161 176 77 151 226 244

n Mehadia | Neamt Oradea Pitesti Rimnicu | Sibiu Timisoara | Urziceni | Vaslui | Zerind
Vilcea

h(n) | 241 234 380 10 193 253 329 80 199 374

Thyc hién tim kiém theo giai thuat tham lam (GBFS) va giai thuat A* tir thanh ph6 Lugoj dén
Bucharest



Bai 5: Cho ban dd Viét Nam

Cung v6i ham uée lwong h(n) 1a khoang cach theo duong chim bay tir tinh (thanh phd) n dén thanh

v

phé Vinh (V)
n HN |[ST |LC |HB |LS |HP |[QN |TB |ND |[TH |V
h(n) |50 60 75 65 70 80 80 55 45 15 |0

Thyec hién tim kiém dudng di theo cac giai thuat BFS, UCS, DFS, IDS, GBFS, va A* tir thanh ph

Ha Noi (HN) dén thanh phd Vinh (V)

Bai 6: (3.15, page 116)

Xét mot khong gian trang thai trong d6 trang thai bat dau 1a s6 1. Mdi trang thai k c6 2 trang thai

con 14 2 s6 2k va 2k + 1 (biéu dién theo ciu tric cay)

a. V& cay biéu dién cho khong gian trang thai cac sb tir 1 dén 15

b. Ta mudn dén 1 trang thai muc tiéu x ndo d6 (x € [1, 15]). Hay phat biéu bai toan trén (trang thai

bat dau, ham chuyén trang thai, trang thai muc tiéu va chi phi budc di)




c. Gia st trang thai muc tiéu 1a 11. Hay li¢t ké theo thtr ty cac node s€ dugc tham béng giai thuat
tim kiém theo chiéu rong (BFS), giai thuat tim kiém do sau giéi han (DLS) v&i giéi han 1a 3 va
giai thuat tim kiém sdu dan (IDS)

d. C6 thé stra doi phat biéu bai toan ma cho phép ta giai quyét dugc van dé di chuyén tir trang thai
1 dén trang thai myc tiéu x ma hau nhu khong can tim kiém gi khong?

e. Theo nhu phat biéu bai toan trong phan b, goi hanh dong di tir node k dén node 2k 14 Left va
hanh dong di tir node k dén node 2k+1 1a Right. Hiy thir d& xut 1 giai thuat tim 101 giai cho bai
to4n nay ma khong can tim kiém?

Bai 7: (3.3, page 113)

Gia sir ¢6 2 ngudi ban song & 2 thanh phd khac nhau trén mot ban do (vi du nhu ban 6 Romania
chang han). Tai mdi lan, chung ta c6 thé dong thoi di chuyén 2 ngudi ban téi 2 thanh phd hang
x6m ctia 2 thanh phd tuong tmg véi ngudi d6 dang dimg hién tai. Luong thoi gian can thiét dé di
chuyén tir thanh phd i téi thanh phd hang x6m j bang vai khoang cach d(i,j) giira 2 thanh phé. O
mdi lugt di, ngudi ban ma dén trude phai doi cho dén khi nguoi ban con lai dén duge dich trude
khi luot di tiép theo bét dau. Chiing ta muén 2 ngudi ban gap nhau nhanh nhét c6 thé (sau mot hitu
han cac nudc di, 2 nguoi dung chan tai cung 1 thanh phé)

a. Phat biéu bai toan trén (4 thanh phan: trang thai dau, cac hanh dong-ham chuyén trang thai,
kiém tra myc tiéu, chi phi duong di). Khong gian trang thai ciia bai toan 1a gi?
b. Goi D(i, j) 1a khoang cach theo dudng chim bay tir thanh phd i dén thanh phd j. Ham wdc
lugng heuristic nao sau day la phu hop?
1. D(y))
. 2*D(i,))
.  D(,))/2
c. Hoi c6 ton tai mot ban do (dd thi) nao khéng ma khéng cho 10 gidi cho bai toan trén?
d. Co ton tai ban d6 nao trong d6 tat ca cac 10i giai phai yéu cau 1 ngudi ban thim cing 1
thanh phd it nhat 2 lan

Bai 8: (3.6, page 114) - 1ap trinh v6i phan ¢, d

Xem xét bai toan tim dudng di ngan nhét giita diém trong mat phang ma c6 chudng ngai vat 1a da
giac 161 nhu sau:



S .

Pay ciing c¢6 thé mo phong cho bai toan ma mot robot can phai giai quyét dé tranh va cham voi

vt can trong qua trinh di chuyén dén dich

a.

b.

Gia str khong gian trang trai bao gom tat ca cac vi tri (x, y) trong mit phing. C6 bao nhiéu
trang thai? C6 bao nhiéu dudng di co thé t6i dich?

Giai thich mot cach ngan gon tai sao duong di ngén nhat tir 1 dinh cta 1 da gidc dén mot
dinh khac nao d6 (co thé cua da giac khac) 1a mot duong gdbm nhiéu doan thang, trong d6
mdi doan thang 1 doan thang ndi 2 dinh ton tai trén mat phang (c6 thé cung 1 da giac hodc
2 da giac khac nhau). Sau do, d¢ xuit mot khong gian trang thai tot cho bai toan nay. Luc
luong cua khong gian nay la bao nhiéu?

Dinh nghia cdc ham can thiét dé cai dit bai toan nay, bao gdm mot ham ACTIONS s& nhan
dau vao 1a toa do 1 dinh va tra lai 1 tap cac vectors, trong d6 mdi vector sé& 1 vector giira
dinh dau vao va dinh ma c6 thé dén dugc tir dinh dau vao theo duong thang. Ding thuat
toan A* voi ham heuristic 1a khoang céc theo duong thé“ing tir 1 diém t6i dich G (toa do S,
G va céc dinh cta c4c da giac nhap tuy chon)

d. Thir 4p dung cac giai thuat tim kiém khéac di hoc va danh gia hiéu ning cua ching

Bai 9:

Xét mot tro choi nhu sau:

C6 2 nguoi choi X va Y. Tai moi thoi diém, trang thai ciia game 1a 1 ) nguyén N. Khi dén luot
ctia X di, X c6 thé chon gitra 2 nudce di co thé la:

Nudc di A: N:=N+ (N mod 23)—11

Nuébc diB: N:=N+ (N mod7) -4

Khi dén lugt di cia Y. Y ¢6 thé chon 1 trong 2 nude di c6 thé 1a:

Nudc di C: N:=N+2*(Nmod 17) - 16

Nuéc di D: Ni= N + (N mod 11) — 5) * (N mod 17)



Tai trang thai béat dau, N = 100 va 1a luot di cua X. Tro choi duge choi trong 4 luot: X di, Y di,
sau d6 X di va Y di ndt luot cudi, tro choi két thic

Gia s rang cay tim kiém dugc tao theo chién luge deep-first tir trdi qua phai (A, B, C, D ciing
duoc 4p dung theo thu ty nay)

a. Ve cay duogc tao va thuc hién thuat toan cit tia alpha-beta trén cay do
b. Tinh gia tri cia node gbc ctia ciy
c. Hudng di cua X 1a gi?

Bai 10: (5.3, page 196)

Cho 1 @b thi vo huéng G, ta xét 1 tro choi pursuit-evasion nhu sau: C6 ngudi choi P va E dung
trén 2 dinh cta do thi (hinh a), ngudi ngudi luan phién nhau di luot ciia minh. Mdi luot di, ngudi
choi twong tmg di tir dinh hién tai sang 1 dinh hang x6m nao d6, trong d6 P ¢b gang bét E con E
tim cach tranh P. Tro choi két thiic khi E bi P bt (tirc 1 2 ngudi choi dimg trén cung 1 dinh cua
do thi)

P E

(b)

P duoc khoi tao tai dinh b con E dugc khoi tao tai dinh d. Hinh b 1a cay biéu dién tro choi, trong
d6 mdi node dugc gan nhan 13 vi tri twong tmg cta P va E hién tai. P 1a nguoi di trude. Gia tri cia
cac node cudi cta ciy (terminals, tai d6 P thing) = - (s6 budc ma P da di)

a. Hay dién gid tri cho cac node terminal trong cdy trén
b. Hay dién gia tri cho cac node bén trén (co the 1a 1 s6 hodc mién gié tri, bo qua cac dau ?)
c. Dién nhan cho céc node ¢ dau “?”



d. Hay suy luan dé chin mién gia tri cho cc node vira dién trong phan c. (Goi y: Dya vao do
dai duong di ngin nhat giita 2 ngudi choi tai thoi diém dang xét, va luu y 1a chi phi ma di
tir node gdc tdi node terminal ciing chinh 1a chi phi dé P thang)

e. Sau khi dd hoan thanh phan d, ta da biét tat ca cac gia tri / mién gia tri cdc nodes cua cay.
xét thir ty danh gia tir trai qua phai. Hay cit tia nhitng nhanh ma khong can xét dén

f.  C6 thé biét duoc rang ai s& thang néu dd thi 1a mot ciy hay khong? (hinh a 1a 1 vi du dién
hinh)

Bai 11: (6.2, page 230)

Xét bai toan dat k quan ma trén ban ¢ vua n X n sao cho khong c6 2 quan nao an nhau, trong do6
k dabiétva k < n?

Phat biéu mot CSP. Céc bién duoc dung & day 1a gi?

Gi4 tri c6 thé ctia mdi bién 1a gi?

Tap cac bién dugc rang budc 1a gi? Va rang budc nhu thé nao?

a0 o p

Béy gio xét bai toan dat nhiéu quan ma nhit ¢ thé 1én ban cd ma khong c6 2 quan ma nao
an nhau. Giai thich cach giai bai toan nay vdi local search bang cach dinh nghia cic ham
ACTIONS va RESULT phu hop

Bai 12: (6.5, page 231)

Giai bai toan mat ma sb hoc (slide 10 — Lecture 5) bang tay, dung chién lugc backtracking véi cac
ki thuat forward checking va Minimum Remaining Values (MRV) cung véi gid tri rang budc it
nhét (least-constraining-values)

Bai 13: (6.8, page 232)

Xét d6 thi v6i 8 nodes A1, Az, As, As, H, T, Fi, F2. Aj dugce ndi v6i Aii véi moi i, m&i Aj duge ndi
v6i H, H duge ndi voi T va T duoe ndi véi mbi F;. Hay giai bai toan t6 mau do thi nay bang 3 mau
bang tay theo cac chién lugc: backtracking véi conflict-directed backjumping, thir tu cac bién la
A1, H, A4, F1, Az, F2, Az, T va thur tu gia tri mau la R, G, B.

Bai 14: (6.11, page 232)

Dung giai thuat AC-3 dé chi ra rang phii hgp canh c6 thé tim ra nhitng diém khong phu hop trong
phép gan {WA = green, V=red} cho bai toan t6 mau ban do (slide 3, lecture 5)

Bai 15: (6.13, page 232)

Giai thuat AC-3 dat nguogc tré lai vao hang doi mdi canh (X, Xi) khi mot gia tri bét ki duoc x6a
trong mién ctia X;, cho dit mdi gia tri ctia X 1a phu hop vai cac gia tri con lai trong X;. Gia sir rang,
v6i mbi canh (X, Xi), chung ta van giit lai s cac gia tri con lai ctia X; ma pht hop v6i mdi gia tri
ctia Xk. Giai thich cach update nhimng s nay mot cach hiéu qua va vi vay chi ra pht hop canh c6
thé duogc cai thién véi thoi gian tinh 1 O(n2d?)



Phan III: Suy dién logic
Bai 16: (7.4, page 280) Nhitng ménh dé nao sau day 1 dang?

False = True.

True = False.

(AANB) = (A & B).

A& BEAVB.

A& BE-AVB.

(AANB) = CE(A=C)vV(B = C).
(CV(RAAN-B))=((A = C)AN (B = (C)).
(AVB)A(-CV-DVE)E(AVB).
(AVB)A(-CV-DVE)=(AVB)A(-DVE).
(

(

- TR o= R0 TR

AV B)A—-(A = B) is satisfiable.
A & B)A(—AV B) is satisfiable.

ol

Bai 17: (7.10, page 281)

Kiém tra xem céc cdu (sentence) sau day 1a dung dan, khong théa min duoc hodc khong roi vao 2
truong hop nay. Dung bang chan 1y hodc cac luat tuong duong logic

a. Smoke = Smoke

b. Smoke = Fire

¢. (Smoke = Fire) = (—~Smoke = —Fire)

d. Smoke V Fire V ~Fire

e. ((Smoke N Heat) = Fire) < ((Smoke = Fire)V (Heat = Fire))

f. (Smoke = Fire) = ((Smoke N Heat) = Fire)

g. BigV DumbV (Big = Dumb)

Bai 18: (7.12, page 281)
Cho tép céc cau S1-S6. Ching minh ménh dé —A A =B dung hop giai.

SI: A & (BVE).
S2: EF = D.
S3: CNF = -B.
S4: £ = B.
S5: B = F.
S6: B = C

Bai 19: (7.14, page 282)

Cho phat biéu sau: “Mot ngudi ma & trong dang (R) c¢6 thé duge bau cir (E) néu nhu ngudi d6 déng
tin cdy (C). Nguoc lai, ngudi d6 s& khong dugc bau ci”



a. Cau nao dudi day biéu dién dang phat biéu trén

(i) (RANE) < C
(i) R = (K <= ()

(iii) R = ((C = E)V-E)

b. Cau nio trong (a) co thé duoc biéu dién dudi dang chuin Horn

Bai 20: (7.18, page 283)

Xét cau sau: [(Food — Party) V (Drinks — Party) — [(Food A Drinks) — Party]

a. Dung bang chan ly dé xac dinh xem liéu sentence nay la dung dén, thoa méan (nhung khong ding

dan) hay khong thoa méan dugc

b. Chuyén d6i vé bén trai va vé bén phai phép kéo theo vé dang chuin CNF, viét ddy du mdi budce

va giai thich két qua dé xac nhan két qua cau a

c. Dung hop giai dé chirng minh két lun trong ciu a

Bai 21:
18.1. Cho:
(1)a
)b
B)b—-(c—d)
@ec
Ching minh d

18.2. Cho cac ménh dé sau:
()anb->c
2)bAnc—>d

3)a

4)b

Ching minh d

18.3. Cho cac ménh dé:
(Mp

@)p—q
B)gArAs—>t
@p-u

BS)v-w

G)u->v

MNHv->t

®)r

9)s

Chimg minh ménh dé: t

Bai 22: Cho cac cau sau

1. alva2 - a3Vva4d

18.4. Cho cic ménh dé:
(H)(avb)Ac—(cAQd)
2Q)anmAad - f
B)ym->>bAc

4)a-c
S)(@anf) - (nevyg)
6)(mAf)—>g

(7)a

(8) m

Ching minh g



2. al - a5

3. a2Aa3 - a5

4, a2Ahad - a6 Aa7
5. a5 - a7

6.

alAa3 - abVva7
Cho cac ménh dé al, a2 dung

a. Pua céc biéu thuc trén vé dang chuan CNF
b. Dung hop gidi chimg minh a7 ding

Bai 23: Suy dién tién

a. Cho tap gia thiét GT={a, b, m,}. Tim KL={h,} ding cac tap lut sau:
1. a,bm,—>c

2. a,b,c - A

3. bA->h,

4. a,b,c > B

5. a,bc—>C

6. a,B - h,

7. ALB—-C

& B,C - A

9. AC-B

b. Cho tap GT={a} va tap luat:
1. a-=»b

2. b->c

3. ¢c—>d

4. a-u

Tim KL = {u}

Bai 24: Suy dién lui

a. Chimg minh bai 20 phan a bang suy dién lui
b. Cho tap GT={a, b, m,} va tap luat
l. a,bm,—>c

2. a,b,C—>s
3. a,s—=h,
4. b,s - h,
5. ¢,s > h,
6. a,B - h,
7. a,b,c > B



Tim KL={h,}

c. Cho GT={a} va tap luat
a—b
d—-c
c—ou
a—-m
b-n
m-p
p—4q
q—-u

O NSk wW =

Tim KL={u}
Bai 25: (8.10 page 317) Biét rang:

- Occupation(p, 0): Ngudi p lam nghé o

- Customer(pl, p2): Nguoi pl 1a khach hang cia nguoi p2

- Boss(pl, p2): Ngudi pl 1a sép ciia ngudi p2

- Doctor, Surgeon, Lawyer, Actor: Tén cac nghé nghiép cho trudc
- Emily, Joe: Tén nguoi cho trude

Str dung nhiing ky hiéu trén dé viét lai cac phat biéu sau dudi dang logic bac nhét:

Emily is either a surgeon or a lawyer.

Joe is an actor, but he also holds another job.

All surgeons are doctors.

Joe does not have a lawyer. (i.e., Joe is not a customer of any lawyer)
Emily has a boss who is a lawyer.

S0 Qo0 T W

There exists a lawyer all of whose customers are doctors.
g. Every surgeon has a lawyer.

Bai 26: (8.20 page 319) Viét lai cac phat biéu sé hoc dudi day dudi dang logic bac nhat:

a. xlamot so chan.
b. x1a s nguyén to.
c. Moi s0 chan déu la tong cua 2 s0 nguyén to.

Bai 27: (8.22 page 319) Biét rang:

- Key(x): x 1a mdt chiéc chia khoa

- Sock(x): x 1a mot chiéc tat

- Pair(x, y): x va y 1a mét doi

- Now: thoi diém hién tai

- Before(tl, t2): thoi diém t1 trude thoi diém t2



- Lost(x, t): vat thé x bi danh mat tai thoi diém t

Viét lai duéi dang logic bac nhat: “Moi chiéc chia khéa va it nhat mot chiée tir moi doi tit déu s&
bién mét vinh vién”. (“Every key and at least one of every pair of socks will eventually be lost
forever”)

Bai 28: Biét rang:

- Néu mudn di hop sang thtr 3 thi An phai day sém.

- Néu di nghe nhac tdi thtr 2 thi An s& vé mudn.

- Néu vé& muon va day sém thi An phai di hop séang thir 3 va phai ngi dudi 7 gid trong mot
ngay.

- An khong thé di hop néu ngu dudi 7 gio.

Suy luan sau 1a dung hay sai: “An khong duoc nghe nhac tdi thir 2 hodc phai bo hop sang thir 37 .



