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FOUNDATIONS OF COMPUTATIONAL MATHEMATICS

Educational Objectives (Cele ksztatcenia)

After completing the course, students will understand how computers can be used to
solve mathematical problems, which numerical difficulties may arise, and which basic
numerical 1 techniques can be employed to address them. Participants will also gain
experience in visualising solutions of simple mathematical models.

Requirements (Wymagania)

Basic knowledge of calculus and linear algebra. Elementary familiarity with Python
programming is recommended.

Program content (Tresci programowe)

Computational mathematics arises whenever mathematical problems are solved with
the aid of computers. It forms a bridge between mathematical problems —whether
theoretical or applied — and computer programming. Its role becomes particularly
important when analytical solutions are not available. In such cases, numerical
methods allow us to approximate solutions and visualise their behaviour.

This course provides a gentle introduction to computational mathematics. Students
will become familiar with basic numerical tools and learn about key concepts such as
conditioning and numerical stability. The course will introduce fundamental
techniques including interpolation, numerical quadrature, and elements of numerical
linear algebra.

The course combines theoretical understanding with practical computation. For the
practical component we will use the Python programming language.
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