SYLLABUS
REGARDING THE QUALIFICATION CYCLE FROM 2026 TO 2027

1. Basic Course/Module Information
	Course/Module title
	Algorithms and Data Structures II

	Course/Module code *
	

	Faculty (name of the unit offering the field of study)
	Faculty of Exact and Technical Sciences

	Name of the unit running the course
	Institute of Computer Science

	Field of study
	Computer Science & Computer Science and Econometrics

	Qualification level 
	First degree

	Profile
	Academic

	Study mode
	Full-time

	Year and semester of studies
	Year II, semester III

	Course type
	Major

	Language of instruction
	English

	Coordinator
	Jan Bazan, PhD, DSc

	Course instructor
	Dawid Kosior, MSc, Eng.



* - as agreed at the faculty


1.1. Learning format – number of hours and ECTS credits

	
Semester
(n0.)
	Lectures
	Classes
	
Laboratories

	Seminars
	Practical classes
	Internships
	others
	ECTS credits 

	3
	
	
	30
	
	
	
	
	5




1.2. Course delivery methods
- conducted in a traditional way
- involving distance education methods and techniques

1.3. Course/Module assessment (exam, pass with a grade)
- pass with a grade


2. Prerequisites 
	DISCRETE MATHEMATICS, 
PROGRAMMING BASICS




3. Objectives, Learning Outcomes, Course Content, and Instructional Methods

3.1. Course/Module objectives
	O1
	THIS IS AN INTERMEDIATE LEVEL COMPUTER SCIENCE COURSE. IT IS ABOUT THE DESIGN AND ANALYSIS OF ALGORITHMS FOR COMPUTATIONAL PROBLEMS, AND HOW TO THINK CLEARLY ABOUT ANALYSING CORRECTNESS AND RUNNING TIME.





3.2. Course/Module Learning Outcomes (to be completed by the coordinator)


	Learning Outcome
	The description of the learning outcome 
defined for the course/module
	Relation to the degree programme outcomes

	LO_01
	STUDENT KNOWS THE MAIN METHODS OF CONSTRUCTING ALGORITHMS 
	

	LO_02
	STUDENT KNOWS THE METHOD OF DETERMINING THE COMPUTATIONAL COMPLEXITY OF ALGORITHMS
	

	LO_03
	STUDENT KNOWS THE BASIC DATA STRUCTURES
	

	LO_04
	STUDENT KNOWS BASIC ALGORITHMS FOR DATA STRUCTURES PROCESSING.
	

	LO_05
	STUDENT IS ABLE TO DETERMINE THE COMPUTATIONAL COMPLEXITY OF A SIMPLE ITERATIVE ALGORITHM AND RECURSIVE
	

	LO_06
	STUDENT IS ABLE TO USE IN PRACTICE OF THE SELECTED METHOD OF CONSTRUCTING ALGORITHMS
	



3.3. Course content  (to be completed by the coordinator)

A. Lectures

	Content outline

	Computational complexity (time and memory) of algorithms and its determination.

	Algorithm types. Exact methods of algorithm construction Approximation methods of algorithm construction.

	Abstract and concrete data structures.

	Sorting and searching algorithms. 

	Basic graph algorithms.



B. Classes, laboratories, seminars, practical classes

	Content outline 

	Determining the computational complexity of algorithms.

	Constructing exact and approximation algorithms.

	Constructing data structures.

	Examples of sorting and searching algorithms.    

	Examples of graph algorithms.



3.4. Methods of Instruction

Lecture: a lecture supported by a multimedia presentation
Laboratory: solving exercises

4. Assessment techniques and criteria 

4.1 Methods of evaluating learning outcomes 


	Learning outcome

	Methods of assessment of learning outcomes (e.g. test, oral exam, written exam, project, report, observation during classes)
	Learning format (lectures, classes,…)

	LO-01
	WRITTEN TEST
	Classes

	LO-02
	WRITTEN TEST
	Classes

	LO-03
	WRITTEN TEST
	Classes

	LO-04
	WRITTEN TEST
	Classes

	LO-05
	EXERCISES TO SOLVE WITH USING A COMPUTER
	Classes

	LO-o6
	EXERCISES TO SOLVE WITH USING A COMPUTER
	Classes




4.2 Course assessment criteria 

	GRADING SYSTEM : 2, 3, 3.5, 4, 4.5, 5




5. Total student workload needed to achieve the intended learning outcomes 
– number of hours and ECTS credits 


	Activity
	Number of hours

	Scheduled course contact hours
	30

	Other contact hours involving the teacher (consultation hours, examinations)
	5

	Non-contact hours - student's own work (preparation for classes or examinations, projects, etc.)
	95

	Total number of hours
	130

	Total number of ECTS credits
	5


* One ECTS point corresponds to 25-30 hours of total student workload



6. Internships related to the course/module

	Number of hours

	-

	Internship regulations and procedures
	-




7. Instructional materials

	Compulsory literature: 

· ANANY V. LEVITIN, INTRODUCTION TO THE DESIGN AND ANALYSIS OF ALGORITHMS, ADDISON WESLEY

· T. H. CORMEN, C. E. LEISERSON, R. L. RIVEST AND C. STEIN, INTRODUCTION TO ALGORITHMS, MIT PRESS

· WALTER SAVITCH, JAVA, AN INTRODUCTION TO COMPUTER SCIENCE & PROGRAMMING, PRENTICE HALL








Approved by the Head of the Department or an authorised person
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