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The habilitation thesis of Ing. Peter Sedlig, PhD. has been performed in the study program
“Applied Informatics” at the University of Zilin&aculty of Management Science and
Informatics.

Topicality of the habilitation thesis: Modern systems are more and more complex as well as
reliable so that their reliability analysis is mamad more difficult. Non-coherent systems
including multi state systems are particularly ctiogted to be analyzed from reliability point

of view (for example reliability of software systenSince they are occurring more and more
frequently in real practice, | can declare thathhbilitation thesis is highly topical.

The habilitation thesis is structured into seveaptars, introduction and conclusion. It is
intended rather as a summary of results bringing peces of knowledge in the field of
reliability analysis of non-coherent systems thatasmdard habilitation thesis.

Thefirst chapter contains 20 pages including article (15 pages)ighiéd in highly recognized
journal (Reliability Engineering & System Safetyds a member of the Editorial Board of the
journal | declare that results demonstrated inatiele are significant and the article brings
clear novelties in reliability analysis: 1) the neyproach for the analysis of non-coherent
MSSs based on the use of methodology of MVL (MUlilued Logic) is proposed, 2) the new
method for finding the critical system states ofittmherent systems is developed, which can
be used as the basis for the development of mettfodsportant analysis. In this Chaptei
appreciate clear arrangement of the explained rdetbgy as well as the effort to employ the
methodology on practical and comprehensible casdies. In comparison with coherent
systems the analysis of non-coherent systems ghsrrtomputational demands what is clearly
commented.

The second chapter brings further continuation of Chapter 1 in apgdi@as. The methodology
is applied on specific non-traditional redundargtegnk-to-l-out-of-n called as a drone fleet in
limited space. The author showed that the methgyakso strong that it allows to investigate
critical states of such complicated system usingctitre function and integrated partial logical
derivatives that were proposed for the non-cohev&$% analysis.

The third and fourth chapters are structured similarly as first chapter: theytain short
description of methodology and articles publishedighly recognized journal.

Chapter 3 is devoted to importance analysis of non-cohelbbardry-state systems, especially
to calculation of Birnbaum importance. In this s&ctthe new approach for calculation of the
Birnbaum importance measure for the non-coherestery is developed. This approach
assumes that the investigated system is represdmnte@oolean expression (algebraic
representation) or by the truth table (matrix reprgation). This approach is based on



mathematical methodology of Logical Differentiall@dus, in particular, its parts known as
Boolean Derivatives (BD) and Direct Partial Boole2arivatives (DPBD). The Birnbaum
importance measure of several components propos#us article is not restricted by two
components only, it can be calculated for any nunabecomponents and the algorithm for
calculation might not be modified. Novelties arearly discussed in the article, | have no other
comments to this part.

Chapter 4 is continuation of Chapter 3, it shows authors mesult published in this year

(2026). It brings a new method for the importannalgsis of components of non-coherent
MSS. The use of logical differential calculus, pardarly the IDPLD, is the background of the
new method. | have no critical comments to thig,ghe article brings original new results.

Chapter 5 brings continuation of author’s dissertation teeltiproposes the new approach for
reliability analysis of software, which is a specikind of non-coherent system. The chapter
consists of short description of the software lelity model based on syntax tree and
conference paper published by IEEE publisher (202t¢ fault tree and structure function,
needed for further reliability analysis, are getetafrom syntax tree which is created
immediately from the source code of an investigaeftware. In the Conclusions of the
conference paper authors declare 2 main problesnge Idimension and usage of the AND
gates, what can lead to inaccuracy of the creatmtem

Question:
Did authors recently a progress concerning thetisolwf these problems?

Chapter 6 relates to methodology of reliability analysisymarginally. It deals with software
tests that can serve as a way for developmentiable software. Testing of functionality of a
software must be done by properly selected testh ok presents a specific method that allows
to evaluate the quality of these tests. Methodildiphed as one chapter in a Springer book.

Chapter 7 is last and it integrates previous author’s exgrere with reliability analyses. In
form of conference paper it gives instructions ffeliability researchers how to perform all
necessary steps needed for high-quality reliakalitglysis. Authors intend to design a software
product serving for a lot of specific reliabilitpalyses.



Conclusion

Mr. Ing. Peter Sedt&k, PhD. has published his results on various marrconferences and
workshops. They were accepted by scientific comigunithe area of applied informatics. He
is author or co-author of 33 publications on Scofmsluding articles in highly recognized
journals as Reliability Engineering & System Safilyexample — participation in 3 articles),
havingh-index 4 (excluding self-citations).

In the habilitation thesis Mr. Ing. Peter Sedlg PhD. clearly demonstrated his ability to
produce original creative research work. He isvaathember the research team which proposed
the novel approach for reliability analyses of roaterent systems.

The habilitation thesis fulfilled all important tgria and thus | recommend Mr. Ing. Peter
Sedl&ek, PhD. after a successful defense of his wor&deive the scientific-pedagogic degree
“Docent” from the Faculty of management science anfidrmatics, University of Zilina in
Zilina.

prof. Ing. Radim BriS, CSc., Ostra@yril 16, 2026
VSB — Technical University of Ostraya

Faculty of Electrical Engineering and Computer 8ce

Department of Applied Mathematics

17. listopadu 15, 708 33 Ostrava-Poruba



