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WSB UNIVERSITY

	Field of study: Computer Science

	Subject: Expert systems

	Educational profile: practical

	Level of education: second-cycle studies

	Number of hours
in the semester
	1
	2
	3
	4

	
	AND
	II
	III
	IV
	V
	VI
	VII

	Full-time studies
(lecture/exam/lab/pr/ e)*
	
	
	
	
	
	
	

	Part-time studies
(lecture/exam/lab/prep/e)
	
	16W
	
	
	
	
	

	LANGUAGE OF CLASSES
	Polish

	LECTURER

	Dr. Eng. Anna Wójcicka

	FORM OF CLASSES

	Lecture

	SUBJECT OBJECTIVES

	The aim of this course is to provide students with theoretical and practical knowledge in the field of expert systems, which constitute a classic area of artificial intelligence. Students will learn the architecture, operating principles, and applications of expert systems in various fields, such as medicine, industry, finance, and management. The course covers issues related to knowledge representation, inference mechanisms, and methods for acquiring expert knowledge. Particular emphasis is placed on the design, implementation, testing, and validation of expert systems using selected programming environments. Students will also learn methods for dealing with uncertainty, including fuzzy logic and Bayesian inference. The course develops analytical and design skills, as well as teamwork skills through the implementation of an expert system project.

	Reference to learning outcomes
	Description of learning outcomes
	Method of verifying the effect
learning

	Directional effect
	PRK
	
	

	KNOWLEDGE

	INF_W04
	P6S_WG_INZ
	Knows and understands the basic concepts, architecture, and operating principles of expert systems. Understands the role of the knowledge base, reasoning mechanisms, and user interface. Knows knowledge representation methods and basic reasoning techniques used in intelligent systems.
Familiar with methods for acquiring, formalizing, and representing expert knowledge. Understands the capabilities and limitations of expert systems in solving decision-making problems.
Knows methods for dealing with uncertainty in expert systems, including fuzzy logic and the basics of Bayesian inference.
	Discussion, Colloquium

	SKILLS

	INF_U 06
	P6S_UW
	Is able to analyze a decision-making problem and determine the scope of knowledge necessary to build an expert system.
Is able to acquire, organize and formalize expert knowledge using selected knowledge representation methods.
Can design and implement a simple expert system using a selected programming environment (e.g. CLIPS, Prolog).
Is able to test, validate and evaluate the correct operation of an expert system.
Is able to document the expert system design process and present the obtained results.
	Discussion, Colloquium

	SOCIAL COMPETENCES

	INF_K401
	P6S_KK
	Is prepared to critically evaluate acquired knowledge and its application in the development of expert systems. Understands the importance of quality, reliability, and completeness of knowledge used by expert systems. Is able to work in a project team to implement an expert system, assuming various roles and responsibilities for the tasks performed.
	Discussion

	workload ( during teaching hours 1 hour = 45 minutes)**


	Stationary
participation in lectures =
participation in exercises =
preparation for exercises =
preparation for the lecture = 9
exam preparation = 25
implementation of project tasks =
e-learning =
pass/exam =1
other ( specify what) =
TOGETHER:
Number of ECTS points : 2
including as part of practical classes:
	Part-time
participation in lectures = 16
participation in exercises =
preparation for exercises =
preparation for the lecture = 14
exam preparation = 45
implementation of project tasks =
e-learning =
pass/exam =5
other ( specify what) =
TOTAL:50
Number of ECTS points : 2
including as part of practical classes:

	PREREQUISITES

	The student should have:
· basic knowledge of computer science and programming,
· knowledge of the basics of artificial intelligence and algorithms,
· ability to analyze problems and create simple algorithms,
· basic knowledge of mathematical logic,
· ability to use programming tools and programming environments.

	SUBJECT CONTENT
(divided into
face-to-face classes and e-learning)

	Content provided in the form of e-learning :
Lecture:
1. Introduction to expert systems (definition of expert systems, history of development of expert systems, place of expert systems in artificial intelligence, areas of application of expert systems, advantages and limitations of expert systems).
2. Architecture of expert systems ( knowledge base, reasoning mechanism, working memory, explanation module, user interface, integration of system components).
3. Knowledge representation ( facts and production rules, representation of procedural and declarative knowledge, semantic networks, frames, ontologies).
4. Inference mechanisms (deductive reasoning, inductive reasoning, abductive reasoning, forward chaining, backward chaining).
5. Acquiring expert knowledge (knowledge engineering, methods of acquiring knowledge from experts, expert interviews, documentation analysis, knowledge acquisition problems).
6. Uncertainty in expert systems (sources of uncertainty, fuzzy logic, fuzzy sets, certainty coefficients, reasoning with incomplete information).
7. Bayesian inference ( basics of probability theory, Bayes' theorem, Bayesian networks, application examples).
8. Tools for building expert systems (CLIPS, Prolog, Jess, Drools, modern expert platforms).
9. Design of expert systems ( project life cycle, requirements analysis, knowledge base design, expert system implementation, solution testing and validation).
10. Contemporary expert systems and artificial intelligence (expert systems and machine learning, hybrid intelligent systems, Explainable AI (XAI), ethical aspects of using expert systems, directions of development of intelligent decision support systems).

	LITERATURE
MANDATORY

	· Expert Systems: Principles and Programming, Joseph C. Giarratano, Gary D. Riley, Expert Systems: Principles and Programming, 5th Edition, Cengage Learning, Boston, 2013. ISBN: 978-1133628453.
· Artificial Intelligence: A Modern Approach, Stuart Russell, Peter Norvig, Artificial Intelligence: A Modern Approach, 4th Edition, Pearson, Harlow, 2021. ISBN: 978-0134610993.
· Knowledge-Based Systems, Bruce G. Buchanan, Edward H. Shortliffe (red.), Rule-Based Expert Systems: The MYCIN Experiments of the Stanford Heuristic Programming Project, Addison-Wesley, Reading, 1984. ISBN: 978-0201101720.
· Building Expert Systems in Prolog, Dennis Merritt, Building Expert Systems in Prolog, Springer-Verlag, New York, 1989. ISBN: 978-0387962306.

	LITERATURA 
UZUPEŁNIAJĄCA
(w tym min. 2 pozycje       w języku angielskim; publikacje książkowe lub artykuły)
	· Adventure in Prolog, Dennis Merritt, Adventure in Prolog, Springer-Verlag, New York, 1985. ISBN: 978-0387962306.
· Fuzzy Logic with Engineering Applications, Timothy J. Ross, Fuzzy Logic with Engineering Applications, 4th Edition, Wiley, Hoboken, 2016. ISBN: 978-1119235866.
· Bayesian Reasoning and Machine Learning, David Barber, Bayesian Reasoning and Machine Learning, Cambridge University Press, Cambridge, 2012. ISBN: 978-0521518147.
· Knowledge Representation and Reasoning, Ronald J. Brachman, Hector J. Levesque, Knowledge Representation and Reasoning, Morgan Kaufmann, Burlington, 2004. ISBN: 978-1558609327.
· Artificial Intelligence: Foundations of Computational Agents, David Poole, Alan Mackworth, Artificial Intelligence: Foundations of Computational Agents, 3rd Edition, Cambridge University Press, Cambridge, 2023. ISBN: 978-1009251983.

	METODY NAUCZANIA
(z podziałem na 
face-to-face classes and e-learning)
	In the form of e-learning:
· problem-based lecture supported by a multimedia presentation,
· didactic discussion,

	LEARNING AIDS
	Multimedia presentation

	DESIGN
(if it is implemented as part of the course module)
	Not applicable

	FORM AND CONDITIONS OF PASSING
(divided into
face-to-face classes and e-learning)
	The lecture concludes with a test to assess the achievement of the theoretical learning outcomes. A passing grade on the exam is required to pass the lecture.
Grades are awarded in accordance with the Study Regulations in force at the WSB Academy and the adopted grading scale.


* W-lecture, cl-exercises, lab-laboratory, pro-project, e-e-learning

