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Tabular TD(0) for estimating v,

Input: the policy 7 to be evaluated
Algorithm parameter: step size a € (0, 1]
Initialize V' (s), for all s € 87, arbitrarily except that V(terminal) =

Loop for each episode:

Initialize S

Loop for each step of episode:
A < action given by 7 for S
Take action A, observe R, S’
V(S) « V(S) + a[R + vV (S’) — V(S)]
S« S

until S is terminal
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Elapsed Time Predicted Predicted
State (minutes) Time to Go Total Time
leaving office, friday at 6 0 30 30
reach car, raining 5) 35 40
exiting highway 20 15 35
2ndary road, behind truck 30 10 40
entering home street 40 3 43
arrive home 43 0 43
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Figure 6.1: Changes recommended in the driving home example by Monte Carlo methods (left)
and TD methods (right).
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Sarsa (on-policy TD control) for estimating Q ~ g,

Algorithm parameters: step size a € (0, 1], small £ > 0
Initialize Q(s,a), for all s € 87, a € A(s), arbitrarily except that Q(terminal,-) = 0

Loop for each episode:
Initialize S
Choose A from S using policy derived from Q (e.g., e-greedy)
Loop for each step of episode:
Take action A, observe R, S’
Choose A’ from S’ using policy derived from Q (e.g., e-greedy)
Q(S,4) « Q(S, A) + a[R+1Q(S", A') - Q(S, 4)]
S« S; A« A,
until S is terminal
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Q-learning (off-policy TD control) for estimating 7 ~ ,

Algorithm parameters: step size a € (0, 1], small £ > 0
Initialize Q(s,a), for all s € 8*,a € A(s), arbitrarily except that Q(terminal,-) = 0

Loop for each episode:

Initialize S

Loop for each step of episode:
Choose A from S using policy derived from @ (e.g., e-greedy)
Take action A, observe R, S’
Q(S,A) + Q(S,A) + « [R + ymax, Q(5',a) — Q(S, A)]
S5

until S is terminal
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Double Q-learning, for estimating Q, =~ Q2 = ¢,

Algorithm parameters: step size o € (0,1], small £ > 0
Initialize Q1(s,a) and Q2(s,a), for all s € 8*,a € A(s), such that Q(terminal,-) =

Loop for each episode:
Initialize S
Loop for each step of episode:
Choose A from S using the policy e-greedy in Q1 + Qz
Take action A, observe R, S’
With 0.5 probabilility:

Q1(S, A) « Q1 (S, 4) + a-(R + Q2 (S, argmax, Q1 (', a)) — Q1 (S, A))

else:
Q2(S, A) + Q2(S,A) + a(R + Q1 (S’, argmax, Q2(S5’, a)) — Q2(S, A))
S« 5
until S is terminal
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