Erasmus Mundus Joint Master Degree Photonics for Security Reliability and Safety	

Algorithms and Programming

Course name: Algorithms and Programming	Course code:  AlgoProg1
Course level: Master (M1, S1)	ECTS Credits: 5.00

Course instructors: Dakotah Lambert (UJM)
Language of instruction: English

Aim and learning outcomes:
[bookmark: _GoBack]Understanding the concept of algorithms, analyzing computational complexity, understanding design principles of algorithms and their application to computing problems. Topics include recursive data structures, complexity analysis techniques, graphs, and the main design principles such as divide-and-conquer, dynamic programming, and greedy approaches. 

On completion of this course the students will be able to: - Design algorithms for classic problems. - Analyze and understand their complexity. - Implement the algorithms in practice. 

Course outline:
· Recursive data structures
· Introduction to complexity theory (asymptotic, recurrences, introduction to NP-completeness).
· Graphs: definitions, traversals, shortest paths, minimum spanning trees, and diverse applications.
· Divide and conquer: characterisation, complexity, sorting algorithms and diverse problems.
· Greedy algorithms: characterisation and diverse problems.
· Dynamic programming: characterisation and diverse problems.

Lab sessions:
Implementation and empirical evaluation of algorithms.
Programming language: Python

Teaching methods: Lectures, lab classes and homework exercises.

Form(s) of Assessment: written exam (50%), practical works and project (50%)
	Excellent - outstanding performance 
	A 

	Very Good - above the average standard but with some errors 
	B 

	Good - generally sound work with a number of notable errors 
	C 

	Satisfactory - fair but with significant shortcomings 
	D 

	Sufficient - performance meets the minimum criteria 
	E 

	Fail - some more work required before the credit can be awarded 
	FX 

	Fail - considerable further work is required 
	F 



Literature and study materials:
Reference book:
J. Kleinberg and E. Tardos, “Algorithm Design”, Pearson International Edition, 2006.
T. Cormen, C. Leiserson, and R. Rivest, “Introduction to Algorithms”, The MIT Press, 1990.
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