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1 Overview

The course develops the basic methods for deal with dynamic problems in Eco-
nomics.

2 Objectives

By the end of the course students will be able to:

1. Solve the main differential equations of first and second order.

2. Draw and interpret phase plane diagrams.

3. Solve the main difference equations of first and second order.

4. Solve and understand the qualitative properties of optimal control.

5. Understand the basic methods for solving dynamic programming prob-
lems.

3 Contents

1. First Order Ordinary Differential Equations (ODE 1): Separable equa-
tions; Linear equations; Exact equations; Transformation of variables;
Qualitative Theory.

2. Second Order Ordinary Differential Equations and Systems in the Plane
(ODE 2): Linear equations of second order; Systems of differential equa-
tions; Stability; Phase Plane Analysis; Stability of nonlinear systems; Sad-
dle Points.

3. Calculus of variations(CV): The Euler equation; Terminal conditions; Ex-
amples.

4. Control Theory (CT): Regularity conditions; The maximum principle;
Sufficient Conditions; The current Value Formulation; Scrap Value; In-
finite Horizon; Phase Diagrams.

5. Difference Equations (DE): First Order Equations; Second order equa-
tions; systems of difference equations; Stability of nonlinear systems.

6. Introduction to dynamic programming (DIP): The Euler equation; Infi-
nite Horizon; The maximum principle; Stochastic Optimization.
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4 Texts

The couse follows [5] as textbook, because the course objective is to describe
the basic techniques used in dynamic economics, the exposition is not detailed.
However, students can extend the basic knowledge by reading the complemen-
tary material (see below).

Chap. Principal Complementary

ODE 1 [5, chap. 5] [6, chap. 1-3]
ODE 2 [5, chap. 6] [6, chap. 4-7]

CV [5, chap. 8] [3, chap. 5]
CT [5, chap. 9] [3, chap. 6-10]
DE [5, chap. 11] [2]
DIP [5, chap. 12] [4], [1]

Table 1: List of readings

5 Contact Information

Instructor: Prof. Dr. Martin H. Barrenechea
Room: 426 Block 2 Campus ICSA
email: martinharry995@hotmail.com
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