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w'(s,a) foralls € § \{s'}and a € 4 and n’(g%;"—'tf‘ (S‘, a) foralla € A. Is 7' an optimal

policy for the first MDPQ {CO-1,2 -5]
Consider an MDP with one state, § = {1} nd R. Let

. . “otherwise,
Lety < 1. In this case, whatls th p}imal policy? [CO-2,- 5]

Can you derive 1'31Q__Belllﬁéi—:li_l_‘_'g,c'i'uation for " (s, a) from the definition of q"? [CO-3,-5]

You are givep,a'n egﬁﬁgﬁnment with 1 state, x, and 2 actions, b and c. T is the terminal
state. Your:TD algorithm generates the following episode using the policy 7 when
interacti._rrg"ﬁxith_:;_it"s environment:

Timestep | Reward | State | Action
——— . o
1|16 X c

2112 X b
o 3116 T o

The policy  is given by: nb|1x)=09,n(cix)=01

‘The crrrent values cfqare: q(x, 5) = 1 and q(x,¢) = 2.

. 1
the discount factor, y, is S

the step size, ¢, is 0.1



Show the values of q(x, b) and q(x, c) after their first update using 1-step Sarsa, 2step
Sarsa, 2~step Expected Sarsa, and 2-step Tree Backup. Note: you should update q{x, b}
and g(x, ¢) only once per learning algorithm. Show your work and carry out your
calculations to two decimal places.

Learning Algorithm | g(x.b) after its first update | g(, ¢ after its first update
1-step Sarsa 2.6 3.13
2-step Sarsa 3.13 3.8
2-step Expected Sarsa 313 3.8
2-step Tree Backup 261 3.73
s 10045, 1

5. You are using Monte Carlo Tree Search to decide on the next actién for a fwo-person
competitive game with 2 actions at each state (up and down). 1t 1§ playerl 's turn to play
i state A. The state of the tree so far is as follows (each node,consists of state identifier,
n value, and g value): P, B

,, : 3 q(v) In n(v ‘ Parent)
A TON CJ n(v)

Aséume the constant ¢ in the UCT formulais 0.5 .

i What is the node that is next selected (show your work)?
ii.  Assuming that the simulation (rollout) from the expanded node gives a value of
| (that is, player I wins), backup that value to all of the affected nodes.

[CO-5, - 8]



