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	General information

	Academic subject
	Information Theory

	Degree course
	Computer Science (LM18)

	Academic Year
	1

	European Credit Transfer and Accumulation System (ECTS)
	6

	Language
	English

	Academic calendar (starting and ending date)
	First Semester

	Attendance
	Not mandatory

	
	

	Professor/ Lecturer
	

	Name and Surname 
	Corrado Mencar

	E-mail
	corrado.mencar@uniba.it

	Telephone
	+390805442476

	Department and address
	Department of Computer Science, v. E. Orabona, 4, 70125 Bari

	Virtual headquarters
	Microsoft Teams – code ujpkusv

	Tutoring (time and day)
	On appointment

	
	
	
	

	
	

	Syllabus
	

	Learning Objectives
	

	Course prerequisites
	Basic knowledge in Probability Theory
Basic knowledge in Discrete Mathematics and Calculus
Basic knowledge in Computer Science

	Contents
	    • General Systems Theory (5 hrs)
    • Probability Theory (refresher) (5 hrs)
    • Introduction to the Philosophy of Information (5 hrs)
    • The measure of information (12 hrs)
    • Sources with memory (10 hrs)
    • Noiseless coding (9 hrs)
    • Noiseless channels (9 hrs)
    • Kolmogorov complexity (3 hrs)
    • Information Principle (4 hrs)

	Books and bibliography
	    • Cover, T. M., & Thomas, J. A. (2006). Elements of information theory. New York: John Wiley & Sons.
    • Skyttner, L. (2005). General systems theory: Problems, perspectives, practice. Singapore: World Scientific.
    • MacKay, D. J. C. (2011). Information theory, inference, and learning algorithms. Cambridge [etc.: Cambridge University Press.
    • Ash, R. B. (1990). Information theory. New York: Dover Publications.

	Additional materials 
	The teacher will provide the students with supplemental material

	
	

	Work schedule
	

	Total 
	Lectures
	Hands on (Laboratory, working groups, seminars, field trips)
	Out-of-class study hours/ Self-study hours

	Hours

	150
	32
	30
	88

	ECTS

	6
	4
	2
	

	Teaching strategy
	Lectures, exercises in the classroom

	
	

	Expected learning outcomes
	

	Knowledge and understanding on:
	· The class in Information Theory provides the students with in-depth theoretical and methodological skills related to the concept of information (in the wide sense) and related theories. In particular, the class focuses on the general concepts of information theory, entropy, codes and stochastic processes.

	Applying knowledge and understanding on: 
	· The students in Information Theory will be able to use the acquired knowledge to:
· 1. understand and solve complex problems in different interdisciplinary areas;
· 2. integrate and individually find and re-adapt known solutions to growing problems (problem solving);

	Soft skills
	· Making informed judgements and choices
· The class gives the students the ability of modelling systems by considering the informational aspects of a system and the related measures. The exam requires the students to solve a problem by using the concepts of information theory.
· Communicating knowledge and understanding 
· The students will refine their ability in communicating formal knowledge about a system in terms of informational concepts described in mathematical terms. In the exam, the students will be evaluated also according to their ability in formalizing the solutions of their assignments.
· Capacities to continue learning
· The class is general enough to enable students to continue their learning through more specialized scientific material (books, papers, etc.). The lectures will make use of internationally-recognized textbooks, scientific papers and authoritative websites. 

	
	

	Assessment and feedback
	

	Methods of assessment
	Written exam

	Evaluation criteria 
	·     1. Ability of using a correct formalization
·     2. Ability of approaching a problem through the concepts of information theory
·     3. Ability of creating examples and scenarios using the required concepts of information theory

	Criteria for assessment and attribution of the final mark
	Three questions will be submitted. Each question is evaluated to up to 10 points. Exam is passed if the sum of points is greater than or equal to 18/30. Outstanding exams will be marked with “30 e lode”

	Additional information
	

	
	


