Artificial Intelligence: Written Exam

29 September 2015

1 Exercise 1 (Points 25)

Figure 1: Mobility graph

Consider the mobility graph in Figure 1 where S and G are the start and goal
positions respectively and labels on edges represent the moving cost between the
nodes. Consider the problem of finding a minimum cost path between nodes S
and G on this mobility graph and assume we want to solve this problem using
search techniques. Answer the following questions:

e State whether a Breadth First Search would return the minimum cost
path for this problem. Motivate your answer.

o Compute the maximum number of nodes that a BFS approach must store
in memory for this problem in the worst case.

e Show the execution trace of A* (do not avoid repeated states on the same
branch) and compute the maximum number of nodes that must be stored
in memory in the worst case.

2 Exercise 2 (Points 30)

Give an instance of a graph coloring problem and an order for variable expan-
sion such that an approach to find all solutions that employs backtracking plus
forward checking is expanding less nodes than backtracking.




3 Exercise 3 (Points 25)

Consider the following binary cost network: Variables, X = {z1,z2,23,24}.
Constraints C, = 0 and Cys = {F12(21,22), Fi3(x1,23), Fla(®1, z4), Fos(T2, T3), F34(z3,74)}
and Dy = Dy = D3 = Dy = {0,1}. Consider the Bucket Elimination algorithm
and the variable ordering o = {z9, 21,24, 23}. Answer the following questions:

o Compute the number of entries for the biggest table generated by the
bucket elimination algorithm when using order o.

e is it possible to find a better order for the variables ? Motivate, your
answer.

-4 Exercise 4 (Points 20)

Figure 2: Bayesian Network.

Consider the Bayesian Network in Figure 4, Answer the following questions:

1. State whether the equation P(D|A,C) = P(D|A4, B,C) holds. Motivate
your answer.

2. Write down the equation to compute P(B|C = true);




E some 29 SEpt. 2015 '/4

Ee [ vepr o]

b A
4./]_ ht') N‘?T‘ ob fimaL g.—q R — G = cooT =T
1 4 1 1
AN T = o _
4_. Q V‘)h)T (.03#. - G-o RL Vaovg > E >F '76 '> (,O)Itlé.

C)ﬁe THE TREE PBEcs%)
() Tls (a7 Ex beybp

vab g v Tty et wg

HaveE X8 Vevs, v

MEMny  (0hE ThE TREE  BRCav)

f T{/“lﬁ ¢ wvopg (,Mﬁ"l‘Ol"

.3 Ext cuttem o A" CNoT  pusthive  RE tEa1R0 )T 6T )
( UM MARER ok Hap) Teo e T, It H'F.‘-*h()’uc)
: (=
5 A (6 v F)
L Lo 22) Huoe .
1o (u3 e (b B (4, 15)

C¢, e, ¢ )42 @Mnmuy Coies)




Ex v [ bateTh ackoe) Z’/ZT

Qb =
- coohrt  bphabhes A X = $ 7, Xt/Ka, ka

\')4 = gB/Cri b, = b, < by :{R,B? C-= {‘kd‘z/ﬂ«q,kcs/ Q;sg

O foer > ?7‘1,&/%;,%&3

Hotivagttor - |
| /\/QT (F,C.
o N
\ oT
/<¢ [ ‘g;‘rewﬁv ({/ \ B
by
><3 F.C. P\/\B }g\ﬂ
g I L
S . g <7
X, 5 /-
X, - /K /b\
><2 lx yTab 3 \B | R B
\ X, B/XL:F— [ >\< g’ (

><‘1 Meke /(“ :)p/ " b |2=¢



Ex 3 [ BUCKkeT &L AaTor] g/él”

7[) ’F‘L H_%/L ]——g H,;
? )<L I¢4 1
2 > M

' CErEenmTt O TABGE WITH
31 To bracgn  PrCket '><3 w“e MT v

Q. Colva p) pmzng‘3u4e CEapcH vaRia e o ) FoX\beE

r

s y’E
Vatvt) (L€, THE MeTwarke (3 bivery) YD Nrte po
4

7
vot  Heve Herp cov>.  THR ToBie wi HOVE 2=
{;r\/rr’»"ﬁ)

3.2 NVED (1T 1) Po)I BLE +HwE  orVE

‘ o LaAR&EdT
¢ A% K3, v,y Clves 6 TEES

3
Fobew THET U 2 =3 BrRES

S£+ Berow
< o By e )~ L
4 -3 2
><; . Ry H“]—% le -~
) 2
><L Fﬁ F+|L Trfa }+1

7<[ L4f ]’ﬁ /1




(%

Lot

[B Qe AV MET WOl ] [’r/C,

VE S because tue AabicoV BraweeT Tolk

/
b > %A (’3 ey v s V) ) Conmbt Tlo VaLey
/

(FOEPEMDEYT Fhom Ale oTHER Va-Ry BCES U“E,/ B’)

G.[Vf—,/v the VAR UaBLES [~ THE A AR KoY Rleners

P(blc=m)e &L 2 P(0(p,c=7) pPCc=T]A,B)I6)0)

Ay D

- L be) 2 b(c=rln,B) F@}Z P(b{ac-r)
4 A b

P®) Dok ) NMoT
bebeEvy oWV

A D - P((:T‘/"/B)
r /

pok) voat  VEP.

ow b
P(A') Do) /VQT
bt(- oY b

~ 4 ) 7 PCesTl A ) ra
A

b ¢ pvemnw B/c) :{A—?

WEVCE D S RRECE VAW




