COURSE OUTLINE

(1) GENERAL

School of Science
Physics
Undergraduate

10YK021

COMPUTATIONAL PHYSICS

Lectures (theory and exercises) 4 6

Specialized Background

No

Greek

Yes, in the English language for Erasmus students

https://eclass.uoa.gr/courses/PHYS192/



https://eclass.uoa.gr/courses/PHYS192/

(2) LEARNING OUTCOMES

In this course the students acquire the necessary knowledge, skills and competences for the
numerical solution of complex problems and the simulation of complex phenomena. Using examples
mostly from physics, the course introduces the students to algorithmic thinking and provides them
with the basic methodologies to solve problems that cannot be addressed analytically as well as the
methods to evaluate the results uncertainties.

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

Evaluate numerically roots of equations and systems.

Employ numerical interpolation and fitting procedures on experimental data

Calculate derivatives and integrals

Solve differential equations

Perform Mont Carlo simulations

Evaluate the results of the calculations and estimate the uncertainties of the numerical
solutions

e  Propose the appropriate numerical scheme according to the problem

The course aims at the following general competences:

Search for, analysis and synthesis of data and information, with the use of the necessary technology
Working independently

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

Critical thinking

Time management

New Technology skills

Learning C/C++, python, MATLAB, programming language ...
Learning root or equivalent

Creativity

Self control skills

Meeting Deadlines and Keeping Schedules

Problem solving




(3) SYLLABUS

e Algorithms and their computer implementation. Numerical calculations and
uncertainties. Random number generators. Inverse transform method. Rejection sampling.
Frequency diagrams (histograms).

e Least squares method.

e  Solution of equations in one variable. Solution of algebraic systems.

e  Polynomial interpolation. Numerical differentiation. Numerical integration.

e  Solution of ordinary differential equations.

e Introduction to numerical integration and simulation of physical phenomena by the Monte-Carlo
method.




(4) TEACHING and LEARNING METHODS - EVALUATION

Face-to-face

Yes

Electronic communication with the students using ICT
(Information and Communications Technology)
Computer-aided lectures, use of Overhead Projectors,
eclass platform

Lectures 26
Exercises 26
Individual Study/ Study and 40

Analysis of bibliography /
Preparation

Writing reports/ essays 55
Exams 3
Course Total 150

Final written exams in Greek

Open-ended questions, Problem solving.
Oral examination, when necessary.
Written essays with submission deadlines.




(5) ATTACHED BIBLIOGRAPHY
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INUELWOELG ALBAOKOVTWY




