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	AKADEMIA WSB - WSB UNIVERSITY

	Field of study: Computer Science / Informatyka

	Course Title: Algorithms and data structures / Algorytmy i struktury danych

	Educational Profile: practical

	Level of Study: I-cycle studies

	Number of Contact Hours per Semester
	1
	2
	3

	
	I
	II
	III
	IV
	V
	VI

	Full-time studies (L/C/Lab/P/E)*
	16L/16C
	
	
	
	
	

	Part-time studies (L/C/Lab/P/E)*
	
	
	
	
	
	

	ECTS credits
	2/2
	
	
	
	
	

	Language of Instruction:
	English

	Instructor:
	Prof. dr hab. Michał Baczyński

	Form of Classes:
	Lectures/Classes

	

	

	Learning Outcome
	Description of Learning Outcomes
	Assessment method

	Programme Learning Outcome
	PQF – Polish Qualifications Framework
	
	

	Knowledge

	
INF_W01


	P6S_WG
P6S_WG_INŻ
	The student knows and understands the concept of complexity of algorithms (pessimistic, optimistic) and asymptotic notation
	Final test
Individual exercises

	INF_W02
	P6S_WG
P6S_WG_INŻ
	The student knows the selected classical algorithms and discusses the situations in which they are used
	Final test
Individual exercises

	INF_W02
INF_W05
	P6S_WG
P6S_WG_INŻ
	The student knows the basic abstract data structures (stack, queue, dictionary) and their selected computer implementations
	Final test
Individual exercises

	INF_W02
	P6S_WG
P6S_WG_INŻ
	The student notices the relationship between the time of running of the computer program and the selection of different data structures and algorithms in its implementation
	Final test
Individual exercises

	Skills

	INF_U02
INF_U03
	P6S_UW
P6S_UW_INŻ 

	The student can write classic algorithms in pseudocode or in a selected programming language
	Final test
Individual exercises

	INF_U02
INF_U07
	P6S_UW
P6S_UW_INŻ 

	The student is able to calculate the time complexity of simple algorithms, including recursive algorithms
	Final test
Individual exercises

	[bookmark: _Hlk224375101]INF_U10
INF_U13
	P6S_UW
P6S_UW_INŻ

	The student can apply basic algorithmic techniques, including the divide-and-conquer method
	Final test
Individual exercises

	Social Competences

	INF_K01
	P6S_KK
	The student can present the acquired knowledge in writing
	Final test
Individual exercises

	Student Workload (1 teaching hour = 45 minutes)

	Full-time Studies

	

	
	Full- time
Participation in lectures = 16
Participation in classes = 16
Preparation to classes = 20
Preparation to lectures = 10
Preparation for an examination = 18
Project tasks = 0
e-learning = 0
Credit/examination =2
others  (indicate which) = 0
TOTAL: 82
ECTS points: 4 (2/2)
Including practical classes:

	
	COURSE CONTENT
(Division into contact hours and e-learning)
Contact hours:
Elements of algorithmics: problems and specifications; algorithms and various methods of representing them.
Elements of algorithm analysis. Input size; types of complexity: worst-case, best-case, average-case; asymptotic notation (orders of growth).
Recursive algorithms - examples. Solving simple recurrence relations in the analysis of recursive algorithms.
Search algorithms. Analysis of selected methods: linear search, binary search.
Sorting algorithms. Analysis of selected methods: insertion sort, selection sort, mergesort, quicksort.
Decision tree model and the lower bound theorem for comparison-based sorting algorithms. Linear-time sorting - counting sort.
Algorithm design techniques: divide and conquer, greedy algorithms - illustrated with selected examples.
Abstract data structures: stacks, queues, dictionaries. Methods of implementing these structures (arrays, linked lists, trees, binary search trees) and their applications.
Implementation of known algorithms in a selected programming language.
LITERATURE
(compulsory reading)
[1] T.H. Cormen, Ch.E. Leiserson, R.L. Rivest, C. Stein, An Introduction to Algorithms, The
MIT Press; 3rd edition, 2009.
[2] B. Miller, D. Ranum, Problem Solving with Algorithms and Data Structures, Release 3.0 (książka dostępna za darmo online na stronie:
https://runestone.academy/ns/books/published/pythonds/index.html)


	
	FORM AND CONDITIONS OF ASSESSMENT
The basis for the final assessment from the lectures is the grade from the on-site written final test (exam), which includes both closed- and open-ended questions.
Students are required to solve tasks independently and submit their solutions via the Moodle platform (at least 50% of the assigned tasks must be completed and submitted).
The final grade for the practical classes may be increased when students demonstrate high activity during class.

	
	

	
	

	
	

	
	

	
	

	
	


* L – lecture, C – classes/tutorials, Lab – laboratory, P – project, E – e-learning.


