
AIL 7022: Reinforcement Learning

Lecture 9: Towards Policy Iteration & Value Iteration

Instructor: Raunak Bhattacharyya
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Recap

● Model-free PE

● IPE

● IS and Incremental

● Return to DP
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Plan

● Using the optimal value function 

● Value function recursive definition & policy improvement

● Greedyfication & policy iteration



Value Function Recursion

4 Sections 3.5 & 4.1, Sutton & Barto

http://incompleteideas.net/book/RLbook2020.pdf


Policy Improvement

Section 4.2, Sutton & Barto5

http://incompleteideas.net/book/RLbook2020.pdf


Policy Improvement

Section 4.2, Sutton & Barto6

http://incompleteideas.net/book/RLbook2020.pdf


Optimal Value Functions

Section 3.6, Sutton & Barto7

Which action to take?

http://incompleteideas.net/book/RLbook2020.pdf


8

Example: Can Collecting Robot

Examples 3.3 and 3.9, Sutton & Barto

http://incompleteideas.net/book/RLbook2020.pdf
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Example: Can Collecting Robot

Examples 3.3 and 3.9, Sutton & Barto

http://incompleteideas.net/book/RLbook2020.pdf
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From Optimal Value Functions to Policies

Section 3.6, Sutton & Barto

http://incompleteideas.net/book/RLbook2020.pdf


Greedy Policy: Policy Improvement

Section 4.2, Sutton & Barto11

http://incompleteideas.net/book/RLbook2020.pdf
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Greedy Policy

Fig 4.1, Sutton & Barto

http://incompleteideas.net/book/RLbook2020.pdf
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Policy Iteration

Section 4.3, Sutton & Barto

http://incompleteideas.net/book/RLbook2020.pdf


Demo: Policy Iteration

14 ReinforceJS, Andrej Karpathy

https://cs.stanford.edu/people/karpathy/reinforcejs/gridworld_dp.html


Example: Jack’s Car Rental
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Example: Jack’s Car Rental

16 Example 4.2, Sutton & Barto

http://incompleteideas.net/book/RLbook2020.pdf


Bellman Optimality Equations

Section 3.6 & 4.4, Sutton & Barto17

http://incompleteideas.net/book/RLbook2020.pdf
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Value Iteration

Section 4.4, Sutton & Barto

http://incompleteideas.net/book/RLbook2020.pdf

