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Course description

The present course can be viewed as the first contact with the subject of the differential equations,
a relevant matter both for historical reasons and the great variety of modern applications.

We emphasize our analysis in the most simple class of differential equations, namely, ordinary
differential equations (ODE), a type of functional equations where the unknown is a differentiable
map depending on a unique independent variable.

Roughly speaking, we present the traditional methods of resolution of ODE, illustrating them
with a wide collection of (applied) exercises, and we develop the classical theory on existence and
unicity of solutions of ODE.

Learning outcomes and competences

After completion of this course you will:

1. know the geometric meaning of an ODE and to be able to distinguish different types of
ODE’s;

2. recognize the different approaches to the study and resolution of ODE’s: explicitly, qualitative
behaviour of the solutions and numerical resolution;

3. know and handle several examples related to models in terms of ODE’s in the frame of
Applied Sciences;

4. to learn the methods for solving by quadratures different types of first order differential
equations;

5. to learn and apply the basic results on existence and uniqueness of ODE’s;

6. to recognize and solve linear systems with constant coefficients and second order linear equa-
tions with variable coefficients, in particular by the use of analytical functions;

7. to analyze the prolongation of solutions and the dependence on parameters and initial con-
ditions.
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Course contents

I. Introduction.

II. Methods to solve ODE of first order. Applications.

III. Linear equations and linear systems. Applications.

IV. Theory of existence and uniqueness of solutions of ODE’s. Prolongation. Dependence on
parameters and initial values.

V. Solving linear equations by powers series. Cauchy’s Theorem.

VI. Laplace’s transform.
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