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	       Content 
	This course provides a comprehensive study of the design, analysis, and evaluation of algorithms. Students will learn to assess the efficiency and performance of various algorithms by analyzing their time and space complexity. The curriculum covers fundamental concepts such as asymptotic notation, recurrence relations, and algorithmic paradigms, including divide-and-conquer, greedy algorithms, and dynamic programming. The course aims to equip students with the skills to design efficient algorithms for a wide range of computational problems and to justify their correctness and performance.

	Purpose
	This course focuses on familiarizing students with the principles of algorithm design, operation, and analysis. Students will gain knowledge on fundamental characteristics of various algorithms and the techniques used to evaluate their performance. Key topics include asymptotic analysis, recurrence relations, and major algorithmic paradigms such as greedy, dynamic programming, and divide-and-conquer. Students will also be introduced to concepts of complexity classes, specifically P vs. NP, and specialized algorithms like approximation and randomized algorithms.

	Accessibility

	Upon successful completion of this course, students will be able to:
· Acquire foundational knowledge of algorithm analysis techniques, including asymptotic notation and complexity classes.
· Develop the ability to analyze the time and space complexity of algorithms.
· Design and implement algorithms for common data structures and problems.
· Evaluate the performance of different algorithmic approaches to a given problem.
· Comprehend and apply different algorithmic paradigms such as divide-and-conquer, dynamic programming, and greedy algorithms.
· Utilize industry-standard tools to analyze and visualize algorithm performance.
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	weeks

	Lecture 

	
	First week:
	Introduction to Algorithms and Analysis.

	
	Second week:
	Asymptotic Notation and Big O, Omega, Theta.

	
	Third week:
	Recurrence Relations and the Master Theorem

	
	Fourth week:
	Analysis of Sorting Algorithms..

	
	Fifth week:  
	Analysis of Searching and Hashing Algorithms.

	
	Sixth week:
	Divide-and-Conquer Paradigm.

	
	Seventh week:  
	Midterm Exam & Review.

	
	Eighth week:  
	Greedy Algorithms.

	
	Ninth week:  
	Dynamic Programming.

	
	Tenth week:
	Graph Algorithms: Traversal and Shortest Path.

	
	Eleventh week:  
	Graph Algorithms: Minimum Spanning Trees.

	
	Twelfth week:  
	Introduction to Complexity Classes: P vs. NP.

	
	Thirteenth week:    
	Approximation Algorithms.

	
	Fourteenth week:    
	Randomized Algorithms.

	
	Fifteenth week :   
	Final Review & Practical Applications.

	Literature
	
Principal Literature
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2. Kleinberg, J., & Tardos, É. (2021). Algorithm Design. Pearson.
3. Dasgupta, S., Papadimitriou, C. H., & Vazirani, U. V. (2020). Algorithms. McGraw-Hill Education.
Recommended Literature
4. Skiena, S. S. (2023). The Algorithm Design Manual (3rd ed.). Springer.
5. Sedgewick, R., & Wayne, K. (2024). Algorithms (4th ed.). Addison-Wesley Professional.
6. Goodrich, M. T., & Tamassia, R. (2021). Algorithm Design and Applications. Wiley.


	Teaching methodology 
	Lectures, numerical exercises, laboratory exercise, seminars, discussions and work in groups.

	
		Contribution to student workload (which should correspond to student learning outcomes - 1 ECTS credit = 25 hours)


	Activity
	Hours
	 Days/weeks
	Total

	Lectures
	2
	15
	30

	Exercise sessions (with TA)
	1
	15
	15

	Practical work
	1
	15
	15

	Office hours
	1
	15
	15

	Fieldwork
	0
	0
	0

	Midterms, seminars
	2
	3
	6

	Homework
	3
	2
	6

	Self-study
	1
	15
	15

	Final exam preparation
	1
	15
	15

	Time spent in exams
	2
	2
	4

	Projects, presentations, etc
	2
	2
	4

	Total

	
	
	125




	Evaluation
		Teaching methodology:  
(according to the Statute and Regulation for studies of UMIB)


	Tests / Colloquia

	30%

	Practical Lab Work/Projects
	20%

	Seminary work
	

	Homework Assignments
	10%

	Final exam and attendance
	30%+10%
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