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Objectives


The course teaches dynamic optimization – in both discrete and 



continuous time – needed to understand micro- and macro-economics at 


the Ph>D. level and to carry out research, especially in the filed of natural 


resources and 
environmental economics. The discrete-time part covers 


both deterministic and stochastic optimization. In discrete-time 



optimization, the principle of 
optimality is used to derive the Bellman 


equation that characterizes the optimal solution. In continuous-time 


optimization, the principle of optimality is also used to derive the 



Hamilton-Jacobi-Bellman equation, from which the Pontryagin 



maximum principle will be derived later. In the proof of the maximum 


principle, The Hamilton-Jacobi-Bellman equation will be exploited to 


derive the transversality conditions, which provide the boundary 



conditions for the adjoint variables needed to solve the system of 



differential equations that characterize the optimal solution. From the 


economic point of view, the current Hamiltonian along the optimal 


trajectory represents national income. When the state of the environment 


is one of the state variables – besides capital, trees, oil, fish –the current 


Hamiltonian represents Green GDP. The Hamiltonian is thus the natural 


tool for studying economic growth and the wealth of an economy, and 


Hamiltonian economics is thus one of the most beautiful area in 



economics.


The course also teaches students how to do mathematics – both symbolic 


and numerical – on the computer with Mathematica. The functional 


style of programming and basic commands in Mathematica, such as 


FindRoot, DSolve, NDSolve… will be explained in detail to help students 


learn how to use them to find numerical solutions to economic problems. 


These commands will be used to compute the numerical solution – 



especially the convergence to steady state – by what is known as the 


backward-shooting technique.

                        The lectures constitute the integral part of the course, and students are  

                        advised not to miss any one of them. Most of the lectures and the solutions 
                        of the problems in the assignments will be stored in the computers in the
                        computer lab in the basement of the building housing the department.


                        Students can copy these materials on their own diskettes. As for computer 
                        programming, there are numerous books on Mathematica in Morissett 
                        library that a student can consult, including The Mathematica Book. A 
                        student can check out one of these books to learn Mathematica. The
                        electronic version of the Mathematica Book can also be found in 
                        Mathematica Version 5.2. For a quick introduction to Mathematica, a
                        student can go through the Ten-minute Tutorial that Mathematica Version
                        5.2 offers. 



The following books can be consulted on some of the topics discussed in 


class.


Maurice Obstfeld and Kenneth Rogoff



Foundations of International Macroeconomics



Cambridge, Mass.: MIT Press, 1996


Martin L. Weitzman



Income, Wealth, and the Maximum Principle



Harvard University Press, 2003
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Evaluation



Assignments: 20%

Midterm (October 19, 2006): 30%


Final Exam: 50%
