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Reinforcement Learning and Decision-making 

https://scholar.google.com/citations?user=bpZOZWsAAAAJ&hl=en


Reinforcement Learning: An Introduction, Second edition, in progress 
Richard S. Sutton and Andrew G. Barto,   Download from: 
SuttonBartoIPRLBook2ndEd.pdf
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Course Textbook
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Recommended References

• Szepesvári, C. (2010). Algorithms for Reinforcement Learning. Morgan & Claypool Publishers. 

• Bertsekas, D. P. (2019). Reinforcement Learning and Optimal Control. Athena Scientific. 

• Puterman, M. L. (2014). Markov Decision Processes: Discrete Stochastic Dynamic Programming. 

Wiley. 

Additional Course Materials

• Instructor-provided lecture notes, slides, and supplementary reading materials. 

• Programming assignments and practical exercises using Python and relevant machine learning libraries. 

• Selected research papers and technical articles on reinforcement learning and decision-making. 

• Computational demonstrations, datasets, and examples provided throughout the course. 

Primary Textbook

Dynamic Programming; policy evaluation, policy 

improvement, policy iteration, and value iteration

https://web.stanford.edu/class/psych209/Readings/SuttonBartoIPRLBook2ndEd.pdf


You can find:

📢 Course announcements & communication

📅 Slides & weekly schedule

📚 Textbook & reading materials

👩‍🏫 TA

📋 Course policies 

Here:   https://hodazamani.github.io/Courses/
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Where to Find Course Information Course website:
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https://hodazamani.github.io/Courses/
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Coursework & Grading

Assessment Component Weight

Weekly Assignments & Programming Exercises 20%

Midterm Examination 30%

Reinforcement Learning Project/Presentation 20%

Final Examination 30%

Total 100%

Wednesday 07/ October 2026

Dynamic Programming; policy evaluation, policy 

improvement, policy iteration, and value iteration
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Dynamic Programming
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CONTENTS

Policy Evaluation

Policy Improvement

Policy Iteration

Value Iteration

Asynchronous Dynamic Programming 

Generalized Policy Iteration   

Efficiency of Dynamic Programming
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Dynamic Programming (DP)
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DP and Reinforcement Learning

Wednesday 07/ October 2026

Chapter 3: Dynamic Programming: policy evaluation, policy improvement, 

policy iteration, and value iteration



8
Dr.  Hoda Zamani Chapter 3: Dynamic Programming 8

Finite Markov Decision Process
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Example-Finite Markov Decision Process
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A Robot Moving Between Two Rooms

Step 1: Identify what is given

Step 2: What are we being asked?
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Example-Finite Markov Decision Process
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Step 1: Identify what is given
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Example-Finite Markov Decision Process
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Step 2: What are we being asked?

The general Bellman expectation equation is:
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Example-Finite Markov Decision Process
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Example-Finite Markov Decision Process

Wednesday 07/ October 2026

Chapter 3: Dynamic Programming: policy evaluation, policy improvement, 

policy iteration, and value iteration



14
Dr.  Hoda Zamani Chapter 3: Dynamic Programming 14

Example-Finite Markov Decision Process
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Value Functions
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Bellman Optimality Equation for v∗
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DP Update Rule
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DP repeatedly applies this update to improve the value estimates until they converge to the optimal values.

After the values converge, choose the 

action with the highest expected return:
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Policy Evaluation
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Iterative policy evaluation
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Policy Evaluation
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Example — Iterative Policy Evaluation
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Considers a 4×4 gridworld:
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Example — Iterative Policy Evaluation
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Example — Iterative Policy Evaluation
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Example — Iterative Policy Evaluation
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Example — Iterative Policy Evaluation
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Example — Iterative Policy Evaluation
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Example — Iterative Policy Evaluation
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Example — Iterative Policy Evaluation

Wednesday 07/ October 2026

Chapter 3: Dynamic Programming: policy evaluation, policy improvement, 

policy iteration, and value iteration



29
Dr.  Hoda Zamani Chapter 3: Dynamic Programming 29

Policy Improvement
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Policy Improvement Theorem
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Greedy Policy
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From Improvement to Optimality
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Policy Iteration
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Policy Iteration Algorithm
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Value Iteration
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Policy Iteration vs. Value Iteration
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Asynchronous Dynamic Programming
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Advantages of Asynchronous DP
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Generalized Policy Iteration (GPI)
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Efficiency of Dynamic Programming
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Question?

Thank you!
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