	Course unit title
	Algorithms and Data Structures

	Course unit code
	DatZP036

	Type of course unit 
	A part – Compulsory part

	Level of course unit
	2nd cycle (Master)

	Year of study 
	-

	Semester
	I

	Number of ECTS credits
	9 ECTS

	Name of lecturer(s)
	Dzintars Tomsons, Mg.sc.comp.

	Learning outcomes of the course unit
	Completing the course students will:

· will know in level of use about elementary data structures and their processing algorithms;
· will be able to write code and debug the program;
· will be able to project algorithms and data structures;
· will be able to work independently;
· will be able to write code within constructing algorithms;
· will be able to write code while reading and analyzing extraneous program texts (code)
· will know about data structures and their processing algorithms, 

· will know about techniques of determination of efficiency of software system;

· be able to design algorithms and data structures;

· be able to write software code designing algorithms;

· will know in level of use the basic principles of object oriented programming;

· will be able to write code and debug the program;

· will be able build applications using object oriented approach;

· will be able to work independently;

· will be able to write code while reading and analyzing extraneous program texts (code)
· will be able to join projects where object oriented programming approach is in use.

	Mode of delivery
	Face-to-face

	Prerequisites and co-requisites
	-

	Recommended optional programme components
	-

	Course contents
	During the course the knowledge of the most used data structures and its processing algorithms are provided. In a theoretical part of the course the linear (list, stack, queue) and non-linear (binary tree, binary search tree) data structures are considered. Practical training is devoted to development programming skills in C ++ language using the knowledge received in the theoretical part.
Linked data structures, i.e., lists, queues, stacks, trees, and graphs; their implementation. The applications of trees and graphs for data processing. Programming in C++

During the course also the knowledge of approach of object-oriented programming and the main principles of development are provided. In a theoretical part of the course the main concepts of object-oriented programming, such as inheritance, encapsulation and polymorphism are considered. The description about friendly functions, abstract classes and templates is also given. Practical training is devoted to development programming skills in C ++ language using the knowledge received in the theoretical part

	Course plan
	Introduction. Data structure concept. Structure functions

References. Massive browsing by using references

Creation of references

Fulfilment and defend of student practical works 

Linked list

Creation of a linked list structure for various tasks (group work)

Fulfilment and defend of student practical works

Queues and stacks

Queues and stacks (group work)

Fulfilment and defend of student practical works

Trees. Binary trees. Binary search trees.

Application of binary search trees (group work)

Fulfilment and defend of student practical works.

Abstract data types and specifications thereof
Abstract data types and implementation thereof with the help of a programming language C++
Binary trees, implementation thereof with the help of a programming language C++. AVL-trees

Implementation of AVL-trees in a programming language C++. Turnings.

HEAPSORT ordering algorithm
HEAPSORT algorithm implementation in a programming language C++.

B-trees. 2-3 trees
2-3 tree implementation in a programming language C++

Red and black trees
Implementation of red and black trees in a programming language C++

Graphs, implementation thereof on the computer 
Circumvention of graphs

Applications of graphs in computer graphics

Algorithm performance speed analysis
Practical tasks in the field of algorithm analysis

Hash functions
Implementation of hash functions in a programming language C++

Introduction. Object-oriented approach.

Creation of class definitions from the image

Fulfilment of student practical works and defend thereof. Inheritance. 

Fulfilment of small tasks by using inheritance implementation

Fulfilment and defend of student practical works

Friendly functions, pointers to class objects

Arrays of pointers, virtual functions.

Virtual functions 

Fulfilment and defend of student practical works

Abstract classes, function and class templates, static functions, namespaces

Fulfilment and defend of student practical works

	Recommended or required reading
	Ford, W., Topp., W. (1999) Data Structures with C++. Prence Hall, Inc. 
Weiss, M.A. (1999) Data Structures and Algorithm Analysis in Java, Reading
Douglas W.Nance and Thomas L.Naps (1989). Introduction to Computer Science: Programming, Problem Solving, and Data Structures. West Publishing Company, pp.1044.

Ford, W., Topp., W. (1999) Data Structures with C++. Prence Hall, Inc. 

Algorithms and Data Structures with Java and C++ implementations, http://www.algolist.net/
Morris, J. Data Structures and Algorithms, http://oopweb.com/Algorithms/Documents/PLDS210/VolumeFrames.html
Irvine Kip R. C++ and Object-Oriented Programming / Kip R.Irvine. - Upper Saddle River, New Jersey : Prentice-Hall, Inc., 1997. - XVll

	Planned learning activities and teaching methods
	Lectures, practical classes and laboratory works, students’ independent assignment 

	Assessment methods and criteria
	Exam
It is necessary to fulfil all the individual tasks and to obtain a positive mark for them as well as to obtain a positive mark during exam

	Language of instruction
	English

	Work placement(s)
	N/a


