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Complex exam  
minor subject 

 The philosophical, cognitive, leadership theoretical, library and 
information science aspects of the knowledge and its organization  

 
Syllabus  Web information retrieval: Main types and characteristics of search 

engines. The related research fields of search engine subject (e.g. 
semantic web, network theory; hidden web, text mining and web data 
mining etc.). The structure and operation of search engines. The 
principles of ranking the web pages, the PageRank algorithm. Measuring 
the retrieval effectiveness of web search engines with relevant statistical 
models and procedures. 
Knowledge management in libraries: Elements of intellectual capital and 
their management in libraries. Relations between organization and 
knowledge management. Tacit and explicit knowledge. Relationship of 
knowledge spiral (Nonaka’s SECI model) and learning. Possibilities of 
knowledge creation. Components of knowledge market. Knowledge 
codification: knowledge maps, knowledge catalogues, knowledge bases. 
Tools used for knowledge organization and representation of the content 
on the web: topic maps, concept maps, ontologies, thesauri. 
Cognitive science: Problems and main concepts of cognitive science and 
related disciplines. Types and taxonomies of human knowledge. The 
emergence and development of cognitive science. The organization of 
human memory and the mental representations. The concept of 
representation in cognitive science. Donald’s view about the origin of 
human mind and cognition. Cognitive science and artificial intelligence. 
The development of human knowledge. The body-mind problem, Karl 
Popper’s „three worlds” theory. 
(for further details, see the Appendix).  
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Appendix.  
Detailed description of the proposed items of the syllabus. 
 
 
Web information retrieval 
 
Main types of web search services (search engines, subject directories, metasearch engines, intelligent agents) 
and their characterization. Related research fields of search engine subject (e.g. semantic web, network theory; 
hidden web, text mining and web data mining etc.) The semantic analysis and retrieval of multimedia content in 
two- and three-dimensional spaces. The structure and operation of search engines. The principles of ranking the 
web pages, the PageRank algorithm. Measuring the retrieval effectiveness of web search engines with relevant 
statistical models and procedures. The special features of searches conducted in Online Public Access 
Catalogues (OPACs) and Shared Cataloguing systems. 
 
Bibliography 
 
Baeza-Yates, Ricardo; Ribeiro-Neto, Berthier: Modern Information Retrieval. The Concepts and Technology 
Behind Search. 2nd ed. Harlow [etc.] : Pearson, 2011. 
 
Barabási Albert-László: Bursts. The Hidden Patterns Behind Everything We Do. New York: Dutton, cop. 2010. 
 
Barabási Albert-László: Linked. The New Science of Networks. Cambridge MA: Perseus Publishing, 2002. 
 
Ceri, Stefano; Bozzon, Alessandro; Brambilla, Marco [et al.]: Web Information Retrieval. Berlin - Heidelberg: 
Springer, 2013. 
 
Handbook of Semantic Web Technologies. John Domingue, Dieter Fensel, James A. Hendler (eds). Berlin [u.a.]: 
Springer, 2011- . 1-2. vol. 
 
Harter, S. P.; Hert, C. A.: Evaluation of Information Retrieval Systems. Approaches, Issues and Methods. 
Annual Review of Information Science and Technology, Vol. 32. (1997) 3-79. 
 
Indexing and Retrieval of Non-text Information. Rasmussen, Diane Neal (ed.). Berlin - London: De Gruyter - 
Saur, 2012. 
 
Langville, A. N.; Meyer, C. D.: Google’s PageRank and Beyond. The Science of Search Engine Rankings. 
Princeton-Oxford: Princeton University Press, 2006. 
 
Liu, Bing: Web Data Mining. Exploring Hyperlinks, Contents, and Usage Data. 2nd edition. Berlin; Heidelberg: 
Springer, 2011. 
 
Oppenheim, C. [et al.]: The Evaluation of WWW Search Engines. Journal of Documentation, Vol. 56. (2000) 
No. 2. 190-211. 
 
Representation of knowledge and search engines in the Internet. Textbook / Chapters 1-3 are by Erzsébet Tóth, 
Chapter 4 is by Erzsébet Dani. Debrecen: University of Debreceni, 2015. URL: 
http://szaknyelvtudas.unideb.hu/images/tananyagok/Representation_of_Knowledge_and_Search_Engines_in_the
_Internet1.pdf (2018-12-30) 
 
Semantic Search over the Web. Virgilio, Roberto De; Guerra, Francesco; Velegrakis, Yannis (eds). Berlin - 
Heidelberg: Springer, 2012. 
 
Wiza, W.: Interactive 3D Visualization of Search Results. 253-291. In: Interactive 3D Multimedia Content. 
Cellary, W., Walczak, K. (eds). London: Springer, 2012. 
 
 

 



UNIVERSITY OF DEBRECEN   
Doctoral School of Informatics 
 
 
 

 

 
Knowledge management in libraries 
 
Elements of intellectual capital and their management in libraries. Definition of knowledge management in the 
field of research and innovation. Concept of technology transfer and innovation paradigms. Relations between 
organization and knowledge management. Tacit and explicit knowledge. Relationship of knowledge spiral 
(Nonaka’s SECI model) and learning. Possibilities of knowledge creation: purchase, hiring, aim-oriented 
resources, combining professionals’ knowledge of different fields, adaptation to a new and changed business 
environment, the increase of knowledge through informal and autonomous networks of the organizations. 
Components of knowledge market. Knowledge codification: knowledge maps, knowledge catalogues, 
knowledge bases. Tools used for knowledge organization and representation of the content on the web: topic 
maps, concept maps, ontologies, thesauri. Knowledge management projects as case studies in practice. 
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Cognitive science 
 
Problems and main concepts of cognitive science and related disciplines. Types and taxonomies of human 
knowledge. The emergence and development of cognitive science. The classic view of cognitive science. The 
organization of human memory and the mental representations. The symbolic and connectionist processing 
approach. The evolutional thought. The concept of representation in cognitive science. Donald’s view about the 
origin of human mind and cognition. Cognitive science and artificial intelligence. The development of human 
knowledge. The body-mind problem, Karl Popper’s „three worlds” theory. 
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