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“The rotten tree-trunk, until the very moment when the storm-blast breaks it in two, has all 
the appearance of might it ever had.”

Isaac Asimov, Foundation



● A note on the Markov property

● More exercises

Plan
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Please, interrupt me at any time!
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A note on the Markov property

Definition: We say that (S0, A0, R1, S1, A1, R2, S2, A2, …) has the Markov property 
if for any t ≥ 0, s0, s1, …, st+1 ∈ 𝒮, a0, a1, …, at ∈ 𝒜, and r1, r2, …, rt+1 ∈ ℛ, it 
holds that

Pr(Rt+1 = rt+1, St+1 = st+1 | S0 = s0, A0 = a0, R1 = r1, …, Rt = rt, St = st, At = at) 

only depends on the values of st, at, st+1 and rt+1. In particular, none of the other 
past values matter when calculating probabilities of the form above. That is:

Pr(Rt+1 = rt+1, St+1 = st+1 | S0 = s0, A0 = a0, R1 = r1, …, Rt = rt, St = st, At = at) 

= Pr(Rt+1 = rt+1, St+1 = st+1 | St = st, At = at).
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The Markov property does not mean that the state representation 

tells all that would be useful to know, only that it has not forgotten 

anything that would be useful to know.
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Example
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Exercise 3.6 of the Textbook
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Solution Exercise 3.6 of the Textbook
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Exercise 3.7 of the Textbook
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Solution Exercise 3.7 of the Textbook
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Exercise 10 from Quiz on Coursera

CMPUT 365 – Class 8/35

Marlos C. Machado



Practice Exercise
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Practice Exercise – Modeling
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Practice Exercise – Modeling
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Exercise 3.10 of the Textbook
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Solution Exercise 3.10 of the Textbook
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Practice Exercise

Prove that the discounted sum of rewards is always finite, if the rewards are 
bounded: |Rt+1| ≤ Rmax for all t for some finite Rmax > 0.

    ∞
 |∑ γi Rt+1+i| < ∞  for γ ∈ [0, 1).      Hint: Recall that |a + b| < |a| + |b|.
   i=0
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Solution Practice Exercise
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● What I plan to do:
○ Non-comprehensive overview of Value Functions & Bellman Equations (2nd half of Chapter 3).

● What I recommend YOU to do for next class:
○ Read Chapter 3, §3.4–§3.8 (pp. 57–69).

○ Submit Practice Quiz for Fundamental of RL: Value functions & Bellman equations (Week 3).

○ Start Graded Quiz for Fundamental of RL: Value functions & Bellman equations (Week 3).

Next class
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