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(2) LEARNING OUTCOMES

The course provides a rigorous, systematic and an in-depth study of the theory of Ordinary Differential
Equations and its applications in physics problems.

With the completion of the course the student is able to:

. Apply the fundamental theorem of existence and uniqueness for initial value problems, and
solve in closed form specific types of 1st order differential equations (separable differential
equations, Bernoulli, Ricatti, exact 1st order differential equations).

. Perform the qualitative analysis of a differential equation (determination and characterization
of equilibrium points, phase diagram, bifurcation points, and bifurcation diagram).

. Employ various techniques to solve 2nd order linear differential equations (method of
undetermined coefficients, method of variation of parameters, reduction of order).

. Employ the power series method in order to solve 2nd order linear differential equations.
. Solve systems of 1st order linear differential equations.
. Perform the qualitative analysis of a 2nd order differential equation (determination and

characterization of equilibrium points, stability, phase plane).

The course aims at the following general competences

Working independently

Production of free, creative and inductive thinking
Analytical and synthetic thinking

Critical thinking

Problem solving




(3) SYLLABUS

e Autonomous scalar 1st order differential equations: well posedness of the initial value problem

e Autonomous scalar 1st order differential equations: equilibrium points, stability, and introduction to
bifurcations.

e Linear 1st order differential equations in one- and two-dimensions, with constant or varying
coefficients.

¢ Homogeneous and inhomogeneous linear 2nd order differential equations.
* Series solutions of linear 2nd order equations.

¢ Qualitative theory of differential equations on the plane. Local techniques and introduction to
global techniques.




(4) TEACHING and LEARNING METHODS - EVALUATION

Face-to-face

Distance learning in exceptional situations

Yes

Electronic communication with the students using ICT
(Information and Communications Technology),
eclass platform

Lectures 35
Exercises 17
Individual Study/ Study and 98

Analysis of bibliography /
Preparation

Course Total 150

Final written exams in Greek

(oral examination when appropriate)
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