Bai tap Ly thuyét Co s& Tri tué Nhan tao — CTT303 Spring 2012

CHU DE 1: GIAI QUYET VAN PE BANG TIM KIEM

1. Noi dung Iy thuyét

1.1.

1.2.

Pinh nghia bai toan tim kiém

Bai to4n tim kiém 1a gi? Cdc thanh phan cia bai toan tim kiém?
Qui ddi mot sd van dé thuc té thanh bai todn tim kiém

Nhém thuit toan tim kiém mu

1.2.1. Tim kiém theo chiéu rong

Y tudng cua céc thuat todn: Breadth-First Search (BES), Least Cost Breadth-First
Search (LCBFS), Uniformed-Cost Search (UCS)

Diém khéc biét co ban cua cic thuit todn nay 1a gi? (tiéu chi chon dinh ké tiép,
diéu kién dumng, ...)

Qui tic tinh chi phi dudng di g

Cich sir dung hang doi wu tién trong bai todn tim kiém

Tinh day du va ti vu ciia cdc thudt todn (*)

1.2.2. Tim kiém theo chiéu sau

Y tudng cua cdc thuat toan: Depth-First Search (DFS), DES cai tién — PCDES va
MEMDEFS

Tinh day du va tbi wu cta cic thuat todn

Piém khéc biét giita PCDFS va MEMDS, uu diém ctia mdi phuong phdp trong
truong hop cu thé

1.2.3. Tim kiém lip siu dan

1.3.

Y tuong cia thudt todn Iterative Deepening Search (IDS).
Tinh day du va t6i vu ciia IDS

Nhém thuit toan tim kiém cé heuristic

1.3.1. Tim kiém tham lam t6t nhat diu tién va A*

Y tudng cua cac thuat todn: Greedy Best First Search (GBES), A*

Diém khéc biét co ban cta cdc thudt todn nay so voi nhém thuat todn tim kiém mu
1a gi? (tiéu chi chon dinh ké tiép, diéu kién dung, ...)

Qui tic tinh gia tri heuristic h, dai lugng f=g+h

Tinh day du va ti vu ciia cdc thudt todn (*)
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1.3.2. Tim kiém lip siu dan A*

Y tudng cia thuat toan Iterative Deepening A*
Diém khac biét giita IDS va IDA*
Tinh day du va ti wu ctia IDA*

1.4. Thuit giai leo ddi va thuit giai di truyén

- Thuat giai leo ddi ¢6 dic diém gi gidng va khac so vdi cdc thudt todn tim kiém mi
va tim kiém heuristic? C6 dam bao tim thiy duong di va duong di t6i wu hay
khong? Trinh bay mot s6 cai tién ctia thuat giai leo doi.

- Y tudng cua thuat giai di truyén: so d6 thuat giai, gen, cdc todn tir lai va dot bién,
ham thich nghi, ham muyc tiéu. Lam thé nao biéu dién gen? Phuong phdp ban quay
Roulette 1a gi?
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2. Noi dung bai tap

2.1.  Cho ban dd cic thanh ph6 & Rumani va khoang cdch dudng chim bay tir cdc thanh
phé dén Bucharest nhu bén dudi.

Arad 366 Mehadia 241
Bucharest 0 Neamt 234
Craiova 160 Oradea 380
Dobreta 242 Pitesti 100
Eforie 161 Rimnicu Vilcea 193
Fagaras 176 Sibiu 253
Giurgiu 77 Timisoara 329
Hirsova 151 Urziceni 80
Iasi 226 Vaslui 199
Lugoj 244 Zerind 374

87

Ll Vaslui

(] Timisoara

L1 Hirsova
[] Mehadia

75 86

Dobreta []

Bucharest

Craiova [ Giurgiu Eforie
Mbt khich du lich muén tim duong di tir Arad dén Bucharest.
a. Hay tim duong di theo ting chién luoc tim kiém dudi ddy. Trinh bay thir ty mo cic
trang thai, duong di két qua va chi phi.
- LCBFS: dé tiét kiém thoi gian, gia sir duong di két thiic tai Bucharest (khéng
c6 duong di dén Giurgiu va Urziceni) va Lugoj (khong c6 duong di dén
Mehadia)
- UCS
- Greedy Best First Search: str dung heuristic 12 khoang cach duong chim bay
- A*: sir dung heuristic nhu trong GBFS

b. Hiy tim duong di sao cho qua it thanh phd nhat. Trinh bay thi ty md céc trang thi,
duong di két qua va chi phi thyc té.

c. Liét ké 3 duong di tily chon khi str dung thuat toan DFS (c6 kiém tra trang thdi dang
nam trén duong di). Trinh bay thtr ty mé céc trang thdi, duong di két qua va chi phi
thue té.

d. Biéu dién cdy tim kiém cho timg chién lugc tim kiém nhu trén.
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2.2.  Cho ban d6 mot s6 thanh phd & Chau Au nhu bén dudi. Con sd nam trén dudng ndi
giita hai thanh phd biéu thi thoi gian 14i xe trung binh (gi®) giita cip thanh phd nay.

° Y Libeck Szczecin Grudziadz O o ¥ (MeenT ¥ (MafindyNy_ | By
295" Bremen Hambu ° x hiobin ,) nar)
2 ° g o benapyce i) N
E 4 Belar Q \
« OEmmen chy alaru >
T Hannover ) Gomel o }
’ i ald loMerns AT
> J B el‘q-)l. d " /«‘. \ J \
\ Zielona [+] O . /
©Dortmund Leipzig \ 'Il‘.::u Kallsz {odz e oo Jt‘f ::'.J::‘.o b
- Deutschlang 0 s Q@ 'Ciéstochowa '
e, Dresden Wroclaw ° yv
achen / . - Kat g
aden O rankfurt s 3 N\ S'Ryboik @ E o i
esbade e Main N Ceska Republika \’k R . Khnelnitsky Cherkassy .
wrg Czech Repubiic rako XMENbHULIBKING Yeprac -
5 s [+]
Kar -

A
JDrothia® .

- © \Moldova
a Mare Suceava

Chisindu© o

£ o v a Cluj-Nageca _ © ! ’I'l‘.x:‘:;:r
10 s \ Pécs " Bacau

Focsani
4]

Romania

\able _ plgrade Re¥a © Romania

. [ . ; 1 : AR e PloiestiO Buzau <
{ ornno Bosnai v'e e ° - [+}
\ Drobeta Evastiopol j (C
~ JHercegovina\ Tuinu Severin  Bucuresti~ @ © S
’ 3088 & . ’ stanta
'VOMCO ey vl
Dragugnan .
‘Crna Gora Kosova
Monter -;“.J Kosovo » aris
: Gans a
nkoderd ° . _
ovo . €%
o b a > 7 (Xackopo)wet Jo'"l‘ |stanbul Kar abik
S Latina Napoli o Shqiperia Py Bots @ >~
E o o Abanis 3 Corlu ,,.sgku
Salemno o .. Bondisi ¢’ Canakkale Adapazer
Taranto pv o Bursa®
..of . o Ankara® gy
Caalar . L ioad EAAac Oaibrans Fakieshir

Mot ngudi di cong tic mudn ldi xe tir Warsaw dén Rome. V6i mdi chién luge tim kiém dudi
day, hay trinh bay thtr ty mé céc trang thai, duong di két qua va thoi gian 14i. Trong moi yéu
ciu, néu xay ra tinh trang trang thdi c6 chi phi bang nhau thi chon mé trang thai nio c6 tén
nho hon theo thtr tu bang chit cdi (vi du Budapest < Munich).
a. Tim kiém theo chiéu sdu (st dung chién lugc kiém tra trang thdi dang nam trén
duong di dé tranh lap vo tan)
b. Tim kiém theo chiéu rong
Tim kiém chi phi ddng nhét
d. Tim kiém tham lam tSt nhat dau tién véi heuristic: h(Odesa) = 20 gid, h(Budapest) =
12 gio, h(Munich) = 3 gio, h(Venice) = 3 gio, h(Rome) = 0 gio, h(Warsaw) = 30 gio.
e. Tim kiém A* voi ciing heuristic nhu céu d.
f.  Heuristic trong ciu d c6 chap nhan duoc hay khéng? Hiy chimg minh.

i
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2.3.  Cho trang thai dau (a) va trang théi dich (b) nhu bén dudi.

1 3 1 2 13
41215 41516
7186 708

(a) (b)

Hay st dung thuat todn A* dé bién doi tir trang théi (a) sang trang thdi (b) sao cho s6 6 can
day 1a it nhat. Heuristic duoc sir dung 1an lugt 1a Khodng cdch Manhattan va S6 6 sai so voi
trang thdi dich. Véi mdi truong hop, trinh bay ciy tim kiém va bo gid tri (f, g, h).

2.4. Cho trang thai dau (a) va trang théi dich (b) nhu bén dudi.

3 6 6 2
8 7 2 7 3 4
4 8 5
(a) (b)

Hay str dung thuit todn A* dé bién d6i tir trang thai (a) sang trang thai (b) sao cho s6 6 can
day 1a it nhat. Heuristic duoc st dung 14n luot 12 Khodng cdch Manhattan va 6 6 sai so véi
trang thdi dich. Véi mdi truong hop, trinh bay ciy tim kiém va b gid tri (f, g, h).

2.5.  Cho mé cung nhu hinh bén dudi. Puong in dam biéu dién vach ngin khong qua duoc.

(1]

Hay tim duong di tir s dén g v6i cdc chién luoc tim kiém dudi dy. Trinh bay thir tw duyét cac
0 theo dinh dang <by, by,..., by>, voi b; 1a 6 dugc duyét.
a. Tim kiém theo chiéu rong
b. Tim kiém theo chiéu sdu c6 kiém tra trang thai dang nam trén duong di dé tranh lap
vO tan. Thir tu mé 1a Phai — Duéi— Trai — Trén.
c. Tim kiém tham lam t6t nhit ddu tién vé&i heuristic 12 khodng cdch Manhattan.
h(state) = sb budc ngén nhét tr state dén g néu khong c6 rao chan, vi du, h(k) = 2,
h(s) =4, h(g) = 0.
d. Tim kiém A* voi cach ding thong thuong
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2.6. Cho mé cung nhu hinh bén duéi. Pudng in ¢dm biéu dién vach ngin khong qua dugc.

goal
M N O P
I J K L
E F G H
A B C D
start

Hay tim duong di tir start dén goal véi cdc chién lugc tim kiém dudi ddy. Trinh bay thi tu
duyét cac 0 theo dinh dang <by, by,..., by>, voi b; 1a 6 dugc duyét.
a. Tim kiém theo chiéu rong.
b. Tim kiém theo chiéu sau c6 kiém tra trang thai dang nam trén dudng di dé tranh lip
vo tan. Thir ty mo 1a Phdi — Trai— Trén — Dudi.
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CHU DE 2: BAI TOAN THOA MAN RANG BUQC

1. Noi dung Iy thuyét
1.1. Bai toan ngwoi ban hang/ngwoi du lich

- Dir kién dugc cung cap va yéu cau ctia bai todn
- Thuit toan GTS1 va GTS2
- Tinh tbi vu cta thuit toan: tdi wu cuc bd khong dam bao t6i wu toan cuc.

1.2. Bai toan phan cong cong viéc
- Dir kién dugc cung cap va yéu cau ctia bai todn
- Nguyén ly sap thir ty dé xay dung 10i giai
- Tinh t6i wu cta phuong phap gidi quyét: khong t6i uu

1.3. Bai toan to mau

- Dit ki€n dugc cung cap va yéu cau cua bai toan
- Caéc thuat todn td mau heuristic: t6 mau theo bac va té6 mau tham lam
- Piém khac biét co ban gitlra hai thuat todn (cach chon dinh dé t6 mau, 161 giai, ...)
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2. Noi dung bai tap

2.1.  Cho ma tran ké biéu dién chi phi dudng di giita 5 thanh phd. Tim chu trinh ngén nhat
qua 5 thanh phd bang thuat toan GTS2 voi P = 3.

o | 1|3 5]6
I | o 314
3 (S5 || 12
513 |1 || 2
6 |4 |2]|2]| e

2.2.  Cho ma tran ké biéu dién chi phi dudng di giita 7 thanh phd. Tim chu trinh ngén nhat
qua 7 thanh ph bang thuat todn GTS2 véi P = 4. (Luu ¥ gid tri chi phi giita cdc thanh phd).

o | 71216195
9|l |56 1|82
4 |7 || 8|59 |7
88|10 | 6|67
313|178 || 1|4
111011 8 | 3 |~ |5
7141919 ]6]|7]

2.3.  Phan cdng cdng viéc cho 2 mdy M,, M, va 5 cong viéc vai thoi gian thue hién nhu sau
T)=3,12=3,T3=2,T4=2,T1=2.

2.4. Mot dich vu in an ludn van tot nghi€p c¢6 3 nhan vién ddnh mdy va mdt quan ly. Dich
vu nhén duoc yéu cau danh mdy luan van cua sinh vién tot nghiép nhu sau.

Luén van L1 L2 L3 L4 L5 L6 L7 Lg Lg L 10 L1 1 L 12

Sétrang [200 | 140 [70 | 100 |60 |[120 [50 [80 |100 |[150 [40 |60

Biét rang trong 1 gid, mdt nhan vién c6 thé danh mdy dugc 10 trang.
a. Phéan chia cic luan van cho 3 nhan vién danh mdy sao cho thoi gian hoan thanh
cong viéc 1a som nhat.
b. Trong truong hop ngudi quan ly ciia tham gia danh mdy, cong suat cia nguoi
quan 1y chi bang Y2 cong suat ctia mot nhan vién. Tim céch chia cdc luan vian cho
3 nhén vién va nguodi quan ly sao cho thoi gian hoanh thanh viéc danh mdy luan
vin 14 som nhét.
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2.5.

Cho ban d6 cdc bang ctia Australia nhu bén dudi. Hay 1an lugt 4p dung thuat todn to

mau theo bac va td mau tham lam dé t6 ban d6 sao cho cac bang c6 chung bién gidi khong

duoc t6 tring mau va s0 mau st dung Ia it nhat.

Northern
Territory

Western
Australia

Queensland @

South
Australia

Victoria

Tasmania
2.6. Mot bang thi diu béng d4 c¢6 6 doi béng. Biét rang:
- DOi A da dau véi doi B va C
- Poi B da ddu v6i doi D va F
- DPoi E da ddu v6i doi C vaF

MGdi d6i chi thi dau 1 tran trong 1 tudn véi doi khac. Hay 1ap lich thi d4u sao cho céc tran con

lai s& dugc thyc hién trong s tuan it nhat.
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CHU PE 4: CAC THUAT TOAN HQC MAY

1. Noi dung ly thuyét
1.1. Giéi thiéu Hoc may

- Hoc may la gi?
- Cac phuong phép hoc: hoc c6 giam sat, hoc khong c¢6 giam sat, hoc tang cuong

1.2. Phwong phap hoc cdy quyét dinh

- Céu tric cay quyét dinh.
- Céc dd do chon lya thudc tinh tot nhét: Entropy, Information Gain, Information
Gain Ratio, Gini Index.
- Phuong phap rut luat IF — THEN tir cAy quyét dinh
- Luu y khi xay dung cay
= Néu nhanh c6 dit liéu chua phan hoéa ma khong con thudc tinh kiém tra thi
tao nut 14 v4i gia tri X sao cho X 1a phan 16p chiém da s6 trong dir liéu tai
nhanh d6 (néu cac phan 16p bang nhau thi chon ngau nhién).
=  Trudng hop miu méi thiéu dir liéu: néu dir liéu thiéu 13 thudc tinh kiém tra
thi két luan 1a Khéng xac dinh.

1.3. Phwong phap thong ké x4c suit Naive Bayes

- Cong thirc xac suat Bayes. Gia tri xac suat P(Y =Vv), PX;=u| Y = V).

- Cong thirc 1am tron Laplace. Luu ¥: 4p dung cho moi gia trj xac suit

- Truong hop mau méi thiéu dir lidu: khéng xét thudc tinh bi thiéu gia tri vao tich
X4cC Sut.

1.4. Phwong phap hoc qui nap

- Cac budc cua thuat toan ILA.
- Luu y khi tao luat:
= Chi ting m khi khong con to hop gia tri nio dé tao luat. Néu m da ting
bang s luwong thudc tinh va khong thé tao to hop gia tri thi bo qua va
chuyén sang bang khéc.
*  Trudng hop mau méi thiéu dit liéu: chi chon luét nao thoa toan bo tién dé.
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2. No¢i dung bai tap

2.1. Bang di li€u sau c6 thudc tinh phan 16p 14 Go Skiing?
MAiu | Tuyét | Thoi tiét Miia Sirc khée | Truot tuyét?
1 Am Swong mu Ving Tét Khoéng
2 Kho Ning Ving Bi thuong Khoéng
3 Kho Ning Ving Tét Co
4 Kho Niéng Cao diém Tét Cod
5 Kho Niéng Vira phai Tét Co
6 Bang Gio Cao diém Mét moi Khoéng
7 Am Niéng Ving Tét Co
8 Bang | Suongmu | Vira phai Tét Khoéng
9 Kho Gid Ving Tét Cod
10 Kho Gid Ving Tét Cod
11 Khé | Swong mu Ving Tét Cod
12 Khé | Swong mu Ving Tét Cod
13 Am Ning Vira phai Tét Cod
14 Bang | Suwong mu Ving Bi thuong Khoéng
15 Am Gio Cao diém | Mét moi ?
16 Kho Suong mu | Vuwaphai | Bithuong ?
2.2.  Bang dit liéu sau c6 thudc tinh phén 16p 1a Két qua?

Miu | Thoi gian Loai giai Mitsin | Dung hét sirc Két qua
1 Séqg Master ,Cé 1 F
2 Chiréu Grand slam Pat nén 1 F
3 Téj Giao hitu Cung 0 F
4 Chiéu Giao hiru Tham 0 N
5 Chief:u Master Pat nén 1 N
6 Chiéu Grand slam Co 1 F
7 Chiéu Grand slam Cung 1 F
8 Chicu Grand slam Cung 1 F
9 Sang Master Co 1 F
10 Chiéu Grand slam Pat nén 1 N
11 Toi Giao hitu Cimng 0 F
12 Toi Master Tham 1 N
13 Chi@u Master Pat nén 1 N
14 Chi@u Master Co 1 F
15 Chi@u Grand slam Cuang 1 F
16 Chiéu Grand slam Pat nén 1 F
17 Sang Giao hitu Tham 0 ?
18 Chiéu Master Co 0 ?
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2.3. Bang dir li€u sau c6 thudc tinh phan 16p 1a Dgi hay khong?
MAu C6 d6i khong? S6 khach Loai mén in | Poi hay khong?
1 Cé Mot it Phap Doi
2 Khéng MGt it Banh mi Poi
3 Khoéng Pong khach Phap Khoéng
4 Cé Mot it Y Doi
5 Khong Khoéng co Béanh mi Khong
6 Khéng Pong khach Banh mi Khoéng
7 Co DPong khach Y Khong
8 Co Pong khach Banh mi Doi
9 Co Pong khach Phap ?
10 Khong Mot it Y ?
2.4. Bang di li€u sau c6 thudc tinh phan 16p 1a Hoat dong.
MAiu | Thoi tiét | Ba me ¢ nha? | Tinh trang kinh té | Hoat dong
1 Ning Co Giau Xem phim
2 Niéng Khoéng Giau Tennis
3 Gio Cé Giau Xem phim
4 Mua Co Nghéo Xem phim
5 Mua Khong Giau O nha
6 Mua Co Nghéo Xem phim
7 Gio Khoéng Ngheéo Xem phim
8 Gio Khong Giau Mua sim
9 Gio Co Giau Xem phim
10 Ning Khong Giau Tennis
11 Gio Cé Nghe¢o ?
12 Ning - Giau ?
2.5. Bang dir liéu sau c6 thugc tinh phan 16p 1a Mua may tinh?

Méiu | Tubi Thu nhip Sinh vién? | Tiét kiém | Mua may tinh?
1 <=30 cao khong kha Khoéng
2 <=30 cao khong t6t Khong
3 | 31...40 cao khong kh Co
4 >40 trung binh khéng kha Co
5 >40 thap khong kha Cod
6 >40 thap co t6t Khéng
7 | 31...40 thap 6 t6t Cod
8 <=30 trung binh khéng kha Khéng
9 <=30 thip 6 kha Co
10 >40 trung binh cod kha Co
11 <=30 trung binh o t6t Cod
12 31...40 trung binh khong t6t Co
13 31...40 cao co kha Co
14 >40 trung binh khong t6t Khong
15 | 31...40 trung binh co Kha ?

16 >40 cao o tot ?
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