DOCTORAL STUDIES COURSE UNIT DESCRIPTION

Name of subject Scientific Field Center Department
Mathematical Modelling | Physics N 002 Center for Physical | Physical

of Physical Processes (C & Sciences and Technology

C++) and Object-Oriented Technology Department

Programming (C++)
(8 ECTS credits)

Student’s workload Hours Student’s workload | Hours
Lectures Consultations 40
Individual study 160 Seminars

Course annotation

Main items of the course

Introductory remarks (Computer, operational system, programming languages)

Main programming elements (Operators, functions, program, declaration of variables, cycle)
Functions and arguments (Two functions program, segments of the program, small memory
model, tuning the activity of functions, headers, global and local variables, result of calculations
in the list of arguments of the function, variables their pointers and references).

Important mathematical methods (Simpson's rule, Rungr-Kuta method, algebra equation, Monte
Carlo method, random process, recursion.

Arrays and pointers (Arrays, static and dynamic allocation, multidimensional arrays, their
passing into function, text strings)

Structural and interface improvements (Functions as argument, projects, menu).

Classes (Object-oriented programming, class of complex numbers, operator overloading).

The usage of classes (Algebra of graphics, pixel graphics, drawing of functions, the problem of
parameters, virtual functions).

ISO/IEC standards (Namespaces, new headers, data input and output, function template, STL
(standard template library), modern programming style)

Vectors and matrices (vector and matrix classes with dynamical allocation, matrix
decomposition)

Programing in Windows operating system (Survey of today computers, illustration of Visual
C++ compiler)
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