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Solution:
h1 is not consistent since hq (D) > ¢(D, E) + ho(E),7 > 4+ 1.5.
hs is not consistent since ha(D) > ¢(D, E) + ho(E),8 >4+ 1
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Solution:
1. DFS. Expanded: A,B,C,D,E,G, Path: A—B—-C—-D—-F—-G

2. BFS. Expanded: A,B,C,D,E,F,G, Path: A— B—-D —G
3. UCS, Expanded: A,B,C,D,F,E,G, Path: A—-B—-C—-D—-E—-G
4. A* with hl, Expanded: A, B,C,D,E,F,G, Path: A—B—-C—-D—-FE -G

5. A* with h2, Expanded: A,B,C,D,E,G, Path: A—-B—-C—-D—-FE -G
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Solution:
Binary:

1. Xy =P|X,=P
2. Xo=FE|X;=F
3. X;=E|X,=E
4. X4=P|X5=P

5. X5 =P|X¢=P

6. X, = P|Xg=P

Unary: XQ#P, Xg?éP, X47£P
If you copied the results from the Internet you would have the following additional

condition:
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Solution:

X, =A,E,P
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X, =AE

X;=AE
X,=AE
Xs=AE,P

Xe=A,E,P

Solution
X1 =P
Xo=AE

Xs=AE

J

X,=AE

X5 =P

X¢=AE,P

This would be the result if you copied from the Internet:
X1 P
X & E
Xa O E
Xi i E
Xs P
Xa P (i E
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24+01401=1—-2=1-(01401)=2=1-02=0.8

y+08=1—y=1-08=0.2

Q*(s,a) = ZT(S, a,s')[R(s,a,s") +~yV*(s")] )
V¥(s) = max Q*(s, a) 4
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Q’lk(A,l) =02 x (O+0) + 0.6 % (—1 —|—O) + 0.2 x (1 —|—O) =-04

Q3(A,2) =01x (04+0)+0.1x (—=1+0)+0.8 x (1+0)=0.7
— Vi*(A) = max(—0.4,0.7) = 0.7

Qi(B,1)=0.8x (040) 4+ 0.2 x (=1 +0) = —0.2
Qi(B,2)=0.3x (-1+0)+0.7x (1+0)=04
Qi(B,3) =0.5x (04+0)+0.5x (14+0)=0.5

— V;*(B) = max(—0.2,0.4,0.5) = 0.5
QI(C,1)=1x(-1+0)=—1
Qi(C,2)=1x(04+0)=0

QT(C73):1X(1+0)=1

— V*(C) = max(—1,0,1) =1

ol e pgo o8 0 Vg Q N 53, acwloes 4 ¢yl 28 o VeVl 55 5l eslanal b >
Q3(A,1) = 0.2 x (0+0.7) + 0.6 x (=1 +0.5) + 0.2 x (1+1) = 0.24

Q5(A,2) =01 x (0+0.7) + 0.1 x (—1+0.5) +0.8 x (1 +1) = 1.62
— Vi (A) = max(0.24,1.62) = 1.62

Q3(B,1) = 0.8 x (04 0.7) + 0.2 X (=1 + 0.5) = —0.46
Q3(B,2) =03 x (—140.5) +0.7x (1+1) =1.25
Q3(B,3)=05x (04+0.7)+0.5 x (1+1) =1.35
— V§(B) = max(—0.46,1.25,1.35) = 1.35

Q3(C,1) =1x (—1+0.5) = —0.5
Q5(C,2) =1x (04+0.7) = 0.7

Q3(C,3)=1x(14+1)=2

— V5(C) = max(—0.5,0.7,2) = 2




Vi (A) = 1.62
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Vi (B) = 1.35
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02319 53 o0 comlio (POLICY) & yanly drslone 4 5 alal
7 (s) = argmax Q* (s, a) ®)
7*(A) = argmax(0.24, 1.62) = 2
7*(B) = argmax(—0.46,1.25,1.35) = 3
7*(C) = argmax(—0.5,0.7,2) = 3
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Imagine an unknown game which has only two states {A,B} and in each state the
agent has two actions to choose from: {Up,Down}.Suppose a game agent chooses
actions according to some policy 7 and generates the following sequence of actions

and rewards in the unknown game:

Ty Sty1 ay S¢ b
-1 B Down B 0
2 A Down B 1
-2 B Up A 2
+4 A Up B 3
-1 A Down A 4

+1 B Down A 5

Assume a discount factor T = 0.6 and a learning rate « = 0.4. You can use

calculator and calculations to two digits after decimal point is enough

V.0

Assume that all Q-values initialized as 0. What are the following Q-values

learned by running Q-learning with the above experience sequence?

Solution:
Q(B, Down) = 0.6(0) 4 0.4(—1 + 0.6(0)) = —0.4
Q(B, Down) = 0.6(—0.4) + 0.4(2 + 0.6(0)) = —0.24 + 0.8 = 0.56
Q(A, Up) = 0.6(0) + 0.4(—2 + 0.6(0.56)) = —0.66
Q(B,Up) = 0.6(0) + 0.4(4 + 0.6(0)) = 1.6

(

Q(A, Down) = 0.6(0) + 0.4(—1 4+ 0.6(0)) = —0.4
Q(A, Down) = 0.6(—0.4) + 0.4(1 + 0.6(1.6)) = 0.54
So: Q(A, Down) = 0.54 Q(B,Up) =1.6
5 4 3 2 1 0 initial t
20.66 -0.66 -0.66 -0.66 0 0 0 Q(A,Up)
054 -04 0 0 0 0 0 Q(A,Down)
1.6 1.6 1.6 0 0 0 0 Q(B,Up)
0.56 0.56 0.56 0.56 0.56 -0.4 0 Q(B,Down)




p ke (y305]

undefined.

Y.0
In model-based reinforcement learning, we first estimate the transition function

T(B, Down, A) = 1/2

T(A7 Down, A
R(
R(

T(s,a,s’) and the reward function R(s,a,s’).What are the following estimates of T
B, Down, A

)
)

and R, estimated from the experience above? Write "n/a” if not applicable or
Solution:

T(B,Up,A) =1
=1/2

T(A,Up,A) =0
A, Down, A) = —1 ;

R(A,Up, A) =n/a
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