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Caul (1 diém)
(a) (0,5 diem) Phép thi Turing la gi?
What is the Turing Test?

(b) (0,5 diém) Hay gidi thich vi sao phép thit Turing khong phu hgp dé 1am dinh nghia “tri tué
nhén tao” trong cédc Gng dung thuc tién.

Explain why the Turing Test is not suitable as a definition of “artificial intelligence” in
practical applications.
Cau 2 (1,5 diém)
(a) (0,5 diém) Dang chuin hdi (CNF) 1a gi?
What is conjunctive normal form (CNF)?
(b) (1 diém) Bién ddi cong thiic sau vé dang chuin hoi:
Transform the following formula into conjunctive normal form:

(AN(A=B)) =B

Cau 3 (1,5 diém)
(a) (0,5 diém) Phép hgp nhit tong quat nhit (most general unifier - MGU) la gi?
What is a most general unifier (MGU)?
(b) (1 diém) Hop nhat (néu c6 thé) hai biéu thiic sau, trong d6 x la bién. Trinh by tiing budc
thuat todn hdp nhét, cho biét MGU va cdc biéu thiic thu dugc sau khi hop nhit.

Unify (if possible) the following expressions, where x is a variable. Show each step of the
unification algorithm, and give the MGU and the resulting expressions.

x<2-x, 3<6

Cau 4 (2 diém)
Thu ky ctia Trudng Trung hoc Albert Einstein can 1ap ké hoach phan phong cho ky thi cubi ky.
C6 bdn gido vién Mayer, Hoover, Miller va Smith phu trdch b6n mon thi: Tiéng Pic (German),
Tiéng Anh (English), Toan (Math) va Vat ly (Physics). Cac phong thi dugc dénh s6 tit 1 dén 4.
M3i gido vién coi thi ding mot mon tai ding mdt phong. C4c mon thi dudc t6 chiic § cdc phong
khéc nhau.

The secretary of Albert Einstein High School has to allocate rooms for final exams. Four teachers,
Mayer, Hoover, Miller, and Smith, are responsible for four subjects: German, English, Math, and
Physics. The rooms are numbered from 1 to 4. Each teacher gives a test for exactly one subject
in exactly one room, and the subjects are tested in different rooms.
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Cé4c thong tin bd sung dudc cho nhu sau:
The following additional information is given:

1. Ong Mayer khong coi thi tai phong s6 4.
Mr. Mayer does not test in room 4.
2. Ong Miller phu trich mén Tiéng Drc.
Mr. Miller tests German.
3. Ong Smith va 6ng Miller khong coi thi & hai phong lién k& nhau.
Mr. Smith and Mr. Miller do not give tests in neighboring rooms.
4. Ba Hoover phu traich m6n Todn.
Mrs. Hoover tests Math.
5. Mon Vit ly dudc t chiic tai phong sb 4.
Physics is tested in room 4.
6. Mon Tiéng Dic khong dudgc td chiic tai phong s6 1.
German is not tested in room 1.
7. Mon Tiéng Anh khong dudc to chiic tai phong s 1.
English is not tested in room 1.

Cho chuong trinh GNU Prolog chua hoan chinh sau, trong d6 mdi bién nhan gia tri 12 s6 phong
cua gido vién hodc mon thi tuong Gng:

Consider the following incomplete GNU Prolog program, in which each variable takes as its value
the room number of the corresponding teacher or subject:

start :-
fd_domain([Mayer, Hoover, Miller, Smith], 1, 4),
fd_all_different([Mayer, Hoover, Miller, Smith]),

fd_domain([German, English, Math, Physics], 1, 4),
fd_all different([German, English, Math, Physics]),

% ===== BEGIN: Complete the constraints below =====
% (1) Mayer not in room 4

% (2) Miller tests German

% (3) Distance Miller/Smith >= 2

% (4) Hoover tests mathematics

% (5) Physics in room 4

% (6) German not in room 1

% (7) English not in room 1

% ===== END: Constraints =====

fd_labeling([Mayer, Hoover, Miller, Smith]),

nl,
write([Mayer, Hoover, Miller, Smith]), nl,
write([German, English, Math, Physics]), nl.

(a) (1 diém) Hay hoan thién chuong trinh: tai mdi vi tri ¢6 chi thich (1)—(7), viét mot rang budc
GNU Prolog biéu dién diéu kién tuong Gng. Bai lam chi can ghi cdc rang budc nay.
Complete the program: at each position marked by a comment (1)—(7), write one GNU
Prolog constraint expressing the corresponding condition. In your answer, write only these
constraints.

(b) (0,5 diém) Sau khi hoan chinh chuong trinh & y (a) va nap vao GNU Prolog, cin nhap truy
van nao dé chay chuong trinh?

After completing the program in part (a) and loading it into GNU Prolog, what query should
be entered to run the program?
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(¢) (0,5 diém) Gia st chuong trinh sau khi chay cho két qua:
Suppose the program produces the following output:
[3 2 1 b 2 b 4]
[2,3,1,4]
Tu két qua trén, hay 14p bang cho biét mdi gido vién coi thi mon nao va & phong s6 may (bang
gdm ba cdt: Gido vién, Mon thi, Phong).

From this output, make a table showing, for each teacher, the subject tested and the room
number (three columns: Teacher, Subject, Room).

Cau 5 (2 diém)
Cho d6 thi cdc thanh phd trong Hinh 1. SO trén mdi canh 1a khoang cdch dutng bd (km); béng
bén phai cho khodng cdch dudng chim bay tit mdi thanh phd dén Ulm (km).

Consider the city graph in Figure 1. The number on each edge is the road distance (km), the table
on the right gives the flying distance from each city to Ulm (km).

Duong chim bay
dén Ulm (km)

Frankfurt Bayreuth Basel 204
’wmurg Bayreuth 207
85 P Urnberg Bern 247

Frankfurt 215
Innsbruck 163
220 Karlsruhe 137

Mannheim
67

Karlsruhe Landeck 143
Passau Linz 318
Linz Miinchen 120

Mannheim 164
Memmingen 47
Niirnberg 132

Rosenheim

Salzburg

Passau 257

Rosenheim 168

Stuttgart 75

Bern ® Innsbruck Salzburg 236
Landeck Wiirzburg 153

Ziirich 157

Hinh 1. D6 thi cdc thanh phd va khoéng c4ch duong chim bay dén Ulm.

M&i nit n trong qud trinh tim kiém ing v6i mot dudng di xuit phat tif Bern; g(n) 1a do dai dudng
b0 ctia dudng di d6, h(n) 1a khoang cdch dudng chim bay tir thanh phd cudi ctia dudng di dén Ulm
(ham heuristic), va f(n) = g(n) + h(n) 1a uéc lugng dd dai ctia dudng di ngin nhit tir Bern dén
Ulm di qua n. Hay thuc hién thi cdng thuat todn A* dé tim dudng di tir Bern dén Ulm (trinh bay
bing ciy tim kiém hoidc béng céc budc, ghi g, h, f cla tiing niit), rdi cho biét dudng di tim dudc
va do dai ctia n6. Mdi thanh phd chi dudc xuat hién mot 1an trén mdi dudng di.

Each node n in the search corresponds to a path starting from Bern; g(n) is the road distance
of that path, h(n) is the flying distance from the last city of the path to Ulm (the heuristic), and
f(n) = g(n) + h(n) is the estimated length of the shortest route from Bern to Ulm through n.
Carry out A* search by hand to find a route from Bern to Ulm (present it as a search tree or a
table of steps, giving g, h and f for every node), then give the route found and its length. Each
city may appear only once per path.
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Cau 6 (2 diém)
Ngudi lam vudn nghiép du Max mudn phan tich thdng ké sén luong dau Ha Lan thu hoach hing
nidm. V6i mdi qué diu hdi dudc, dng do chiéu dai x; (cm) va khdi lugng y; (g) ctia qua, rdi chia
céc qua dau thanh hai 16p: tdt (good) va xau (bad, qua 1ép). Dit liéu do dudc (x;, y;) nhu sau:

The gardening hobbyist Max wants to statistically analyze his yearly harvest of peas. For every
pea pod he picks he measures its length x; in centimeters and its weight y; in grams. He divides
the pods into two classes: good and bad (empty pods). The measured data (x;, y;) are:

Class = good Class = bad
x|2 33 44556617 x |4 56 6 78
yi|2 33 4455567 yi|2 2 3 3 3 4

(a) (0,5 diém) Phét bicu cong thiic Bayes tinh P(A | B), v6i P(B) > 0.
State Bayes’ formula for P(A | B), where P(B) > 0.

(b) (0,5 diém) Goi y 1a khdi lugng ctia mot qua dau. T dit liéu, tinh P(y > 3 | Class = good)
va P(y < 3| Class = good).

Let y be the weight of a pea pod. From the data, compute P(y > 3 | Class = good) and
P(y < 3| Class = good).

(c) (1 diém) Dung cong thic Bayes va két quia y (b), tinh P(Class = good |y > 3) va
P(Class = good | y < 3).

Using Bayes’ formula and the results of part (b), compute P(Class = good | y > 3) and
P(Class = good | y < 3).

— HET —
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