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Hidden layer:

0.9 1.35 0.9
W = —
[0.45 1.8 0 [-0.45]
Output layer:
W =127 1.8] b =[-3.6]
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Hidden layer:

U:9%+=1.35 0.9
W = (0.45 1.8] b =|-0.45
2.25 2.7 1.35
Output layer:
W=1[27 1.8 009] b =[-3.6]
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Q2 (20 marks):
Assuming a 3x4 grid world problem:

* Let S, denote the position in row { and column ;.

' S Is the initial state.

* Thereis a wall at S,

.
s,,and s, are goal states

* Therobot escapes the world upon reaching either goal state.

* There are four actions: up, down, left, and right.
* Each action is possible in every state.

The transition model P(s’|s,a):

e An action achieves its intended effect with probability 0.7.

e Anaction leadsto a 90-degree left turn with probability 0.1.
* Anaction leads to a 90-degree right turn with probability 0.2.
e [fthe robot bumpsinto a wall, E{ays In the same square._

The reward function R(s) is the reward of entering state s:
* R(s,,)=-1
° R(s34)= 1
e Otherwise, R(s)=-0.04

(A) The robot is in 521 and tries to move to the right. What is the probability that the robot stays in 5,12

(B) What is the optimal action for state s33?
(C) When 0 < R(s), what does the optimal policy look like?

(D) When R(s) < -1.92, what does the optimal policy look like?

1 2 3 4
1 0.705 0.655 0.611 0.388
2 0.762 X | 0.660 1
3 0.812 0868 | (0.918) +1
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Q3 (5 marks): Consider the maze with 9 rooms shown in the figure. The system consists of the maze and

d
-

1 robot. We assume that the following learning pattern exists: |f the robot isinroom 1, 2,3, 4, or 5,1t either
remains in that room or it moves to any room that the maze permits, each having the same probability; If

it is in room 8, it moves directly to room 9: if itis in room 6, 7, 0or 9, it remains in that room.

 (A) Explain why the above experiment is a Markov chain.

(B) Construct the transition matrix P.

Q4 (5 marks): Write down the transition matrix associated with each state transition diagram.
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