
Introduction to Dynamic Programming (DP)

Infinite Horizon



• Dynamic Programming (DP)
• Review of Finite Horizon Problems

• Infinite Horizon Problems
• Notation
• Value Iteration
• Policy Iteration

• Introduction to Q-function
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Review of Finite Horizon Dynamic Programming



Solving DPs: Deterministic, Finite-Horizon Case
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Review of Finite Horizon Dynamic Programming



The Infinite Horizon Case
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Dynamic Programming
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Infinite Horizon Discounted Problems

Define
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DP Algorithm: Finite States

Notation
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DP Algorithm: Infinite Horizon Stochastic Stationary Discounted Problems
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Policy Evaluation (Intuition) 
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Policy Evaluation 



13

Policy Evaluation

Define

This implies convergence to a finite value!

Now we show that the limit satisfies Bellman’s equation
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Proof of Bellman Equation for Policy Evaluation 

Infinite Horizon Bellman’s equation!
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Finite State Discounted DP  

What are the implications of this?
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Proof of Bellman’s Equation  



17

Auxiliary Result
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Limiting Solution: Bellman’s Equation
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Uniqueness
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Greedy Policy
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Value Iteration (special case)
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Q Function
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Question
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