DOCTORAL (PHD) STUDIES
COURSE UNIT DESCRIPTION

Course unit title Scientific areas Faculty Institute,
department

Efficient Algorithms Informatics (N 009) Faculty of Institute of
Mathematics and Computer Science
Informatics

Study method Number of credits | Study method Number of credits

Lectures Consultations 2

Individual works 3 Seminars 2

Summary

Subject of the course is devoted to doctoral students’ study of efficient algorithms, research work and
practical work skills. It describes a wide range of important and ever-expanding algorithmic
procedures that can be used by doctoral students in Informatics, Linguistics, Economics, Science, as
well as in the management of databases, computer graphics, information management, digital and
symbolic calculations, other tasks.

The topics include:
e Algorithms, algorithm roles in calculation, algorithm technology, asymptotic estimates

o Divide-and-conquer paradigm, sorting algorithms, recursive trees, recursive expressions

e Binary Search

e Hash and hashing tables, advanced hashing (one-dimensional, multidimensional), grid
algorithms

o Dynamic programming, generic algorithms, aggregate analysis

e Multi-hierarchical structures, Red-black trees, B-trees, R-trees

o Heap structure, Heapsort, Binomial and Fibonacci heap structures, Union-find sets

o Elementary graph algorithms, Minimal spanning trees
e Multi-thread algorithms, Multiple merge-sort sorting
e Quantum algorithms

Joining the topics there are a lot of practical tasks relevant to doctoral students’ need.
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