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DYNAMIC PROGRAMMING 
(OUTLINE OF PRESENTATION)

BASIC IDEA-HISTORICAL ELEMENTS
GENERAL DISCRETE TIME STOCHASTIC CASE

LINEAR QUADRATIC WITH NOISY MEASUREMENTS
INFINITE TIME AVERAGE COST



2

BASIC IDEA-HISTORICAL ELEMENTS

• We hope that the following hold:
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Caratheodory (Hamilton-Jacobii) for Cont.Time, (War) 
Operations Research, (Programming/Optimization: Linear, 

Nonlinear, Dynamic), Differential Games (Tenet of 
Transition) R.Isaacs/RAND,R.Bellman,Computers

1. For  infima the interchanges are OK but for minima we need 
assumptions.

2. Order of minimization dictated by convenience. For example a known 
time/space ordering of actions or calculations.

3. In Stochastic cases we also have the interchange of conditional 
expectations and minima as well.  

4. Discrete time. Continuous time. Partially ordered parameters.
4. Theoretical difficulties for both discrete and continuous time.
5. We focus on discrete time.
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Discrete Time Stochastic Model
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Dynamic Programming Algorithm

Assuming that the interchanges of minima and conditional expectations are OK, we 
have:

0 10 1 1 1 0min min { ... min { min { / }/ }... / }
N NN N N N NJ E g E g E g g I I Iπ μ μ μ− − + −= + + + +
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Cases to be worked out

1

:

CASE 1. (pages 28-32,in D.P.Bertsekas)
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CASE 2.LQG Full State M easurements,(pages 148-154,in D.P.Bertsekas)
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CASE 3. LQG Partial State M easurements,(pages 229-236,in D.P.Bertsekas)
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Infinite Time Average Cost (pages 421-435 in D.P.Bertsekas)

We will consider:Average Cost,Infinite Time,Stationary Model and Policies
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ROLE OF INFORMATION: NESTEDNESS,NONCLASSICAL 
INFORMATION PATTERNS 

MATERIAL CHOSEN FROM THE FOLLOWING:

• Withenhausen’s paper and Ho and Chu’s papers

• InformationTheory model with Gaussian channel (Ho Kastner Wong)

• Game Theory Information Patterns (Basar and Olsder)
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Homework
1. From D.P.Bertsekas,problems:1.1,1.14,

2. In conjunction with the papers of Ho and Chu, study/discuss a three 
stage scalar LQG problem and compare the solutions of the following 
three cases with: 
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