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Objectives: This seminar is primarily designed for master students of Mathematics

Prerequisites: Knowledge of calculus, linear algebra, functional analysis and programming.

Content:

• Basic existence and uniqueness results for initial value problems.

• General theory of Runge-Kutta and multi-step methods: consistency, stability, convergence.

• Finite element methods for evolution equations.

• Applications to problems originating from various scientific areas.

Learning results:

• The basic results of multi-step methods and Runge-Kutta methods as well as the differences between
them.

• The basic results of stability and convergence of the Runge-Kutta and multi-step methods for the
numerical approximation of the solution of initial value problem.

• To implement these numerical methods for the approximation of the solution of initial value problems
and to apply them to problems originating from various scientific areas.

• Also to be able to calculate the experimental order of convergence of the methods they use.

Grading Policy: Oral exams at the end of the semester.


