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Course description 

 
This course focuses on recursive dynamic optimization problems used in economic models from 
a mathematical standpoint, in order to help the students master the tools that are necessary to 
understand, setup and solve such problems. The first half of the course is dedicated to 
deterministic optimization problems in discrete time.  In the second half, we will discuss 
uncertainty and take a brief look at optimization problems in continuous time.   
 
 

Course requirements, grading, and attendance policies 

 
There will be weekly homework assignments (%20) and a final exam (%80). Following the general 
policy of NES, students are entitled for a make-up exam if they have missed the final with a valid 
reason or if they have failed in the final. The difficulty of tasks and the grading scheme in the make-
up are likely to be different than those in the final. 
 
 

Course contents 

 
Part 1: Deterministic Dynamic Programing 
  
1. Contraction mappings and their fixed points 
 
2. Bellman equation, existence of a solution, properties of the value functions, applications 
 
3. Euler equations, transversality conditions, a sufficiency theorem 
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4. A brief look at dynamic stability 
 
Part 2: Uncertainty 
 
5. Markov chains and asymptotic stationarity 
 
6. Stochastic dynamic programing, applications 
 
Part 3: Continuous Time 
 
7. A brief introduction to optimal control in continuous time 
 
 

Description of the course methodology 

 

If external conditions permit, the instructor will use the traditional methods in a classroom (i.e., a 
whiteboard, a marker and verbal discussions). Otherwise, we will have online classes. In either 
case, students are encouraged to participate in lectures with questions and comments. Attendance 
is particularly important because the lecture notes will be self-contained, and there is no required 
textbook.  

 
 

Course materials 

 
Required Textbook: 
 
There is no required textbook. The lecture notes will be self-contained.  
 

Additional/Optional reading: 
 
Ljungqvist, L. and Sargent, T., Recursive Macroeconomic Theory, MIT Press, 2004. 
 
Stokey, N.L. and Lucas, R.E., with Prescott, E.C., Recursive Methods in Economic Dynamics, Harvard 
University Press, 1989. 
 
Chiang, A.C., Elements of Dynamic Optimization, Waveland Press, 1992. 
 
Notes: Stokey and Lucas is an excellent reference for the foundations of discrete-time dynamic 
programing, though it is not so suitable for self-study unless you are somewhat familiar with 
functional analysis. Ljungqvist and Sargent is more accessible, focuses on the essential aspects, 
but does not elaborate on some important issues. Chiang offers a nice exposition of alternative 
approaches to continuous time optimization problems with a number of economic examples.    
 
 

Academic integrity policy 

 
Cheating, plagiarism, and any other violations of academic ethics at NES are not tolerated. 
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Sample tasks for course evaluation 
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