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We have learned from Professor Rasiowa  
how to search for answers to the following  

three  questions of great importance  
in our life 

1. How to support personal, scientific and professional development as well as good 
cooperation among people (especially in extreme situations)?  
 

2. How to build the relevant computing models on which the development of new AI 
technologies and their applications can be based ?  

 

3. How to apply in practice (especially in complex IT projects) achievements of mathematical 
logic (in particular, based on algebraic methods in logic) and the results obtained in the 
foundations of IT?  

 



 

How to support personal, scientific and 

professional development  

as well as good cooperation among people 

(especially in extreme situations)?  



How to support personal, scientific and professional development  

as well as good cooperation among people (especially in extreme situations)?  

 

Principles of normal life management in the shadow of suffering and danger to life 
 The Second World War (WWII) (including underground university and Warsaw 

Uprising) 
 Disease and unfinished book 
 ... 

 Principles of striving for normal functioning under the dominating hard external ideological 
conditions (inconsistent with the internal hierarchy of values)  
 The ability to reconcile family life with intensive professional work, relationships with 

colleagues and numerous managerial functions.  
 Outstanding scientific achievements and the strong international scientific position ... 

 

Learning by examples from her own life  



Helena Rasiowa  

• Mathematics was Her passion  

• The Second World War not annihilated this passion  

How to support personal, scientific and professional development  

as well as good cooperation among people (especially in extreme situations)?  

 



 How to support personal, scientific an professional development as well as 
good cooperation among people (especially in extreme situations)?  

1976 -… 
 

Mathematical Foundations of Computer Science 
 

Computation Theory 
 

Logics of Programs and Their Applications 
 

FREUDENSCHAFTSVERTRAG between  
the University of Warsaw and Humboldt University 

 
Concurrency, Specification & Programming (CS&P)  

(from 1992 continuation by prof. Ludwik Czaja)  

Prof. Helmut Thiele 
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 How to support personal, scientific an professional development as well as 
good cooperation among people (especially in extreme situations)?  

Mathematical Foundations of Computer Science 
 

Computation Theory 
 

Logics of Programs and Their Applications 
 

FREUDENSCHAFTSVERTRAG between the University of Warsaw and 
Humboldt University 

 
CS&P 



FIRST MEETING IN WARSAW 1976 

1st Symposium on Mathematical Foundations of Computer Science,  

Warsaw, 12-19 September 1976 



2nd Symposium  
on  

Mathematical Foundations of Computer Science  
                Berlin, Jaunary 29- February 5, 19785, 

1978 



3rd Symposium  
on  

Mathematical Foundations of Computer Science 
Zaborów, January 21-26, 1980 









Logics of Programs  
and  

Their Applications 
Poznań, August 23- 29, 

1980  
 



Symposium on Mathematical Fundations of Computer 
Science, Diedrichshagen, 1-5 November 1981 ??? 

 
Logic of programs, Bialowieża  1981, end of September 

1981   



4th Symposium on Mathematical Foundations of Computer 
Science, Diedrichshagen, December 6-11, 1982  

 
Proceedings:  

Seminarbericht No. 52, Sektion Mathematik der Humboldt-
Universität zu Berlin, Berlin, 1983 



Diedrichshagen 1982  



Diedrichshagen 1982  





September 5-11, Zaborów, 1983 
… 

5th Symposium on Computation Theory, Zaborów 
(near Warsaw), December 3-8, 1984 

Proceedings published  as the volume 208 of  LNCS 
208 in 2005 

 





In memory of  
Helena Rasiowa  

on her 100th anniversary 
of birth 

 
Concurrency Specification and Programming 2017 

http://csp2017.mimuw.edu.pl/ 
September 25-27, 2017  
University of Warsaw 

 
 

 How to support personal, scientific an professional development as well as 
good cooperation among people (especially in very hard situations)?  

http://csp2017.mimuw.edu.pl/


Helena Rasiowa 
 
 
 

ALGEBRAIC 
MODELS 

OF LOGICS 
 
 
 
 
 

Warszawa 
2001 

 

 Her passion was mathematics Unfinished book 

 How to support personal, scientific an professional development as well as 
good cooperation among people (especially in extreme situations)?  



 
FUNDAMENTA INORMATICAE  

20 (1994) 1-2, IOS Press 
 PREFACE 

The history of FUNDAMENTA INFORMATICAE has begun 20 volumes and over 450 
papers ago. Created in 1977 by a group of theoretical computer scientists in Poland, it 
was intended to respond to their need for broad contacts with people active in the field 
all over the world, a need emerging inevitably from their own growing activity. Since 
then the journal has become a truly international medium of communication, 
representative of the main contemporary trends in Computer Science. Its path has 
been often marked by names of authors whose deep influence on the development of 
research has been widely recognized, but it has also hosted beginners making their way 
into the literature with promising results. 
… 

Warsaw, October 31, 1993 Helena Rasiowa 

 How to support personal, scientific an professional development as well as 
good cooperation among people (especially in extreme situations)?  



Helena Rasiowa  

 A lesson from Warsaw Uprising: striving to the possible best 
approximate conciliatory solutions bounded by the existing constraints 
external conditions 
hierarchy of life value (especially moral and ethical) 

 High quality of time management (own and others) enabling intensive 
professional work, performing numerous managerial functions and 
active family life 

 Extraordinary scientific achievements  and strong position in 
international scientific community  

 Tertiary of the Franciscan Order 
 High value of team cooperation 
 Marshal law in Poland in the 80-ties 
 ... 

 

The principle of striving for possibly of "normal" functioning 
under dominanting difficult external ideological conditions 
(contrary to the internal hierarchy of values) 

How to support personal, scientific an professional development as well as 
good cooperation among people (especially in extreme situations)?  



Helena Rasiowa  

Active maintenance  and 
systematic strengthening of 

positive private 
interpersonal relationships 

among co-workers and 
friends 

 How to support personal, scientific an professional development as well as 
good cooperation among people (especially in extreme situations)?  
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How to build the relevant computing models on which the development of 
new AI technologies and their applications can be based ?  

THE MATHEMATICS OF LEARNING:  

DEALING WITH DATA 
T. Poggio, S. Smale Notices AMS, Vol.50, Maj 2003 

The problem of understanding intelligence is said to be the greatest problem 
inscience today and “the” problem for this century - as deciphering the 
genetic code was for the second half of the last one.  
 
Arguably, the problem of learning represents a gateway to understanding 
intelligence in brains and machines, to discovering how the human brain 
works and to making intelligent machines that learn from experience and 
improve their competences as children do.  



Rasiowa – Pawlak 
School 

How to build the relevant computing models on which the development of 
new AI technologies and their applications can be based ?  



      It is impossible to present in a short time all important achievements 
of the Rasiowa-Pawlak School. We do not have the full 
documentation for this school yet. To change this we decided to t 
work toward this and we have presented our personal view on this in 
the following paper. 

 

      A. Jankowski, A. Skowron: Logic for Artificial Intelligence: Rasiowa 
Pawlak School Perspective, w: Andrzej Mostowski and Foundational 
Studies, IOS Press, Amsterdam, 2008, 106-143.  
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Rasiowa – Pawlak 
School 

Framework for 
presentation of 

evolution of 
computing models in 

the  
Rasiowa-Pawlak 

School  
aiming to develop new 

AI technologies  
(and their applications)  



• A long-term vision of the growing role 
of IT basics research and applications  

• A reference to the Polish Logical School 
• Support and direct involvement in 

research on computing models with 
particular emphasis on their use in 
applications of logic in artificial 
intelligence 

A reference to the role of Fundamenta 
Mathematicae in the development of 

the Polish Mathematical School 

through the initiative  

to establish  
Fundamenta Informaticae 

How to build the relevant computing models on which can be based the 
development of new AI technologies and their applications?  



Subjective (according to the authors of the presentation) indication of a 
particularly important mainstream of further evolution of computing 
models at the Rasowa-Pawlak School to develop new AI technologies (and 
their applications)  

Implementation of Wisdom Technology 
paradigms by means of interactive granular 
computations with particular emphasis on 
applications in technologies such as: 
• IoT (Internet of Things),  
• W2T (Wisdom Web of Things), 
• Cloud computing. 

How to build the relevant computing models on which can be based the 
development of new AI technologies and their applications?  
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How to apply in practice (especially in complex innovative IT projects) achievements 
of mathematical logic (in particular, based on algebraic methods in logic) and the 

results obtained in the foundations of IT?  

http://melvinfitting.org/bookspapers/pdf/papers/Rasiowa.pdf  

I once heard Dana Scott criticize „The Mathematics of Metamathematics" because, while it took an 
algebraic approach to logic, it did not carry the work further and consider set theory. If it had, 
forcing would have been discovered years earlier than it was. This is not, at heart, a criticism, but 
a tribute. The building of mathematics always goes on. Foundations, Firmly laid, enable later 
construction, and the foundations laid by that book were powerfully firm. 
…. 

It was a strange book. On the one hand, it was painfully exhaustive and thorough in the presentation 
of material. Page after page enumerated detailed results almost in the form of a catalog, dry and 
utilitarian. On the other hand, the ideas were of a sort I had never come across before, and I was 
enchanted. This way of using algebra, producing known results in classical logic, then applying 
similar techniques to non-classical logics to get new results - it all seemed like magic. Profound 
results fell out so effortlessly, it seemed. How could one read this book and remain unaffected? 
…. 

A Tribute to Professor Helena Rasiowa 
Melvin Fitting 

It is not surprising that, among logicians of my generation,  Poland and algebra were 
thought of as synonymous. 
…. 

http://melvinfitting.org/bookspapers/pdf/papers/Rasiowa.pdf


• Seminars of the Mathematical Logic Department: Tuesday 
(logic) and Thursday (IT basics) 

• Lectures and seminars ( especially for PhD students) 
• Numerous informal meetings and discussions (including tea at home of Professor) 
• Books and publications 

How to apply in practice (especially in complex innovative IT projects) achievements 
of mathematical logic (in particular, based on algebraic methods in logic) and the 

results obtained in the foundations of IT?  



An example of inspiring presentations and discussions important for our work 
from the seminar of the Department of Mathematical Logic in the 70s 

 
Discussions on potential methods of applying mathematical logic (especially 

algebraic methods in logic) and achievements in IT fundamentals to the problem of 
software crisis 

 
These discussions in the Department of Mathematical Logic supervised by 

Professor H. Rasiowa were inspired (at the end of the 70s) by a lecture (at the 
seminar of the Department of Mathematical Logic), presented by Prof. Władysław 

Turski. This lecture was related to the lack of effective methods to ensure the 
successful implementation of complex IT projects 

How to apply in practice (especially in complex innovative IT projects) achievements 
of mathematical logic (in particular, based on algebraic methods in logic) and the 

results obtained in the foundations of IT?  



The major cause of the the software crisis is that the machines have become several orders of 

magnitude more powerful!  

To put it quite bluntly:  

•as long as there were no machines, programming was no problem at all;  

•when we had a few weak computers, programming became a mild problem, 

•and now we have gigantic computers, programming has become an equally gigantic problem 

 Edsger Dijkstra ACM Turing Lecture 1972 (Communications of the ACM) 

The concept of "software crisis" appeared in the literature in 1960s  
and has been used by IT practitioners since at least 1968  

(NATO Software Engineering Conference 1968 Garmisch, Germany) 

How to apply in practice (especially in complex innovative IT projects) achievements 
of mathematical logic (in particular, based on algebraic methods in logic) and the 

results obtained in the foundations of IT?  



Human Interaction, Computational Emergence, Design, Computational 
Engineering, Adaptive System Infrastructure, Adaptable and Predictable 
System Quality, Policy, Acquisition, and Management, ... 
Progress has been made on all these fronts and others. 
And yet ... there is a fast growing gap between our research and reality. 
 
    Linda Northrop: Does Scale Really Matter?: Ultra-Large-Scale 
            Systems Seven Years after the Study. 
            Software Engineering Institute, 
            Carnegie Mellon University (2013) 

How to apply in practice (especially in complex innovative IT projects) achievements 
of mathematical logic (in particular, based on algebraic methods in logic) and the 

results obtained in the foundations of IT?  

The concept of "software crisis" appeared in the literature in 1960s  
and has been used by IT practitioners since at least 1968  

(NATO Software Engineering Conference 1968 Garmisch, Germany) 



Mathematics and the physical sciences made great strides for three centuries 
by constructing simplified models of complex phenomena, deriving, properties 
from the models, and verifying those properties experimentally. 
This worked because the complexities ignored in the models were not the 
essential properties of the phenomena. 
It does not work when the complexities are the essence. 
 

                   Frideric Brooks  
The Mythical Man-Month (1975 r., 1982, 1995, …) 

How to apply in practice (especially in complex innovative IT projects) achievements 
of mathematical logic (in particular, based on algebraic methods in logic) and the 

results obtained in the foundations of IT?  

The concept of "software crisis" appeared in the literature in 1960s  
and has been used by IT practitioners since at least 1968  

(NATO Software Engineering Conference 1968 Garmisch, Germany) 



Professor Helena Rasiowa taught us, among others: 

1. methods of decomposing complex problems into simpler 
problems (especially by introducing problem ontologies 
and fields of application enabling the use of algebraic 
methods in problem solving and, where possible, using 
known analogous problems in mathematics). 

2. methods for improving the approximation of complex 
vague concepts (especially based on  rough sets) and 
methods of reasoning about such concepts 

Thanks to these methods, it was easier for us to apply (in 
numerous practical projects) results obtained in logic and 
foundations of IT. 

How to apply in practice (especially in complex innovative IT projects) achievements 
of mathematical logic (in particular, based on algebraic methods in logic) and the 

results obtained in the foundations of IT?  



An example of methods for improving the approximation of complex vague concepts and methods of reasoning about vague 
concepts often used at the Rasiowa - Pawlak  Scool (first used in the UAV project) 

Problem:  
automatic support  

system for monitoring 
the risk of  

hazardous situations  
on the road by UAVs 

How to apply in practice (especially in complex innovative IT projects) achievements 
of mathematical logic (in particular, based on algebraic methods in logic) and the 

results obtained in the foundations of IT?  



An example of methods for improving the approximation of complex vague concepts and methods of reasoning about vague 
concepts often used at the Rasiowa - Pawlak  Scool (first used in the UAV project) 

U 

set X 

U/B 

XB

XB
Vague concept 
approximations 
based on rough 

sets  
Dangerous 

situations on 
the road  

How to apply in practice (especially in complex innovative IT projects) achievements 
of mathematical logic (in particular, based on algebraic methods in logic) and the 

results obtained in the foundations of IT?  



• Multilayered learning by hierarchical 
discovery of new hierarchical 
relationships (including the discovery of 
structures (objects) and their 
properties). 

• The goal here is to discover the 
appropriate "computational building 
blocks" for approximation of complex 
vague concepts (e.g. dangerous road 
situations). 

• In this approach, they may be subnets in 
a network of interconnected 
information systems. 

How to apply in practice (especially in complex innovative IT projects) achievements 
of mathematical logic (in particular, based on algebraic methods in logic) and the 

results obtained in the foundations of IT?  
An example of methods for improving the approximation of complex vague concepts and methods of reasoning about vague 

concepts often used at the Rasiowa - Pawlak  Scool (first used in the UAV project) 



How to apply in practice (especially in complex innovative IT projects) achievements 
of mathematical logic (in particular, based on algebraic methods in logic) and the 

results obtained in the foundations of IT?  
An example of methods for improving the approximation of complex vague concepts and methods of reasoning about vague 

concepts often used at the Rasiowa - Pawlak  Scool (first used in the UAV project) 



A fundamental question for artificial 

intelligence is to characterize the 

computational building blocks that are 

                necessary for cognition.  

c-granule 

LESLIE VALIANT:  
TURING AWARD 2010 

In particular, in the Rasiowa – Pawlak School, the 
approach related to Valiant's postulate based on 

interactive granular computing models  
is under development  

How to apply in practice (especially in complex innovative IT projects) achievements 
of mathematical logic (in particular, based on algebraic methods in logic) and the 

results obtained in the foundations of IT?  
An example of methods for improving the approximation of complex vague concepts and methods of reasoning about vague 

concepts often used at the Rasiowa - Pawlak  Scool (first used in the UAV project) 



     As a consequence, we were able to initiate, implement and monitor hundreds of complex projects. 
Of particular interest among them are the projects: 

  UAV 

  POLTAX 

  Excavio 

  Merix 

  AlgoTradix 

 Rough ICE 

  Sunspot Classification 

 …. 

• These projects are described, e.g., in rthe follwoing books: 
 Doherty P, Łukaszewicz W, Skowron A, Szałas A. (2006) Knowledge engineering: a rough set 

approach. Studies in fuzziness and soft computing, vol 202. Springer, Heidelberg 

 A. Jankowski A. Interactive Granular Computations in Networks and Systems Engineering: A 
Practical Perspective. Lecture Notes in Networks and Systems, Springer, Heidelberg, (2017). 

 Bazan,. J.: Hierarchical Classifiers for Complex Spatio-temporal Concepts, Lecture Notes in 
Computer Science 5390, Transactions on Rough Sets IX, 474--750, (2008). 

 Trung Thanh Nguyen, Claire P. Willis, Derek J. Paddon, Hung Son Nguyen, On Learning of Sunspot 
Classification,  Intelligent Information Processing and Web Mining pp 59-68, (2004) 

 

How to apply in practice (especially in complex innovative IT projects) achievements 
of mathematical logic (in particular, based on algebraic methods in logic) and the 

results obtained in the foundations of IT?  

https://link.springer.com/book/10.1007/978-3-540-39985-8
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We have learned from Profesor Rasiowa how to search for answers to the 
following three questions of the high importance in our life/ 

SUMMARY  



• Our presentation is based on our personal view and is very 
condensed. Certainly, it does not exhaust all aspects of 
personality and research achievements of Professor Helena 
Rasiowa 

• More details are presented in our publications: 
 A. Jankowski, A. Skowron. Logic for artificial intelligence: The Rasiowa - 

Pawlak School perspective. In: A. Ehrenfeucht, V. Marek, M. Srebrny (Eds.), 
Andrzej Mostowski and Foundational Studies, IOS Press, Amsterdam. 2008, 
pp. 106–143. 

 A. Jankowski, A. Skowron. Helena Rasiowa (1917-1994). W: A. Garrido, U. 
Wybraniec-Skardowska (Eds.), Lvov-Warsaw School. Past and Present. 
Studies in Universal Logic series (ed. Beziau, J.-Y.) Birkhaüser Publishing Ltd. 
(Springer), Basel (2017), World Scientific, Basel. 2017, pp. 1–9.  

 A. Skowron, E. Orlowska, A. Jankowski. Helena Rasiowa (1917-1994). W: A. K. 
Wróblewski (Ed.), Portrety Uczonych. Profesorowie Uniwersytetu 
Warszawskiego po 1945 roku, Uniwersytet Warszawski, Warszawa. 2017, pp. 
564–571.  

SUMMARY  



Logic at Work: Essays 
Dedicated to the Memory 
of Helena Rasiowa 

LOGIC, ALGEBRA, AND COMPUTER SCIENCE : 
HELENA RASIOWA IN MEMORIAM 

Damian Niwiński, Marek Zawadowski (Eds.)   
Warszawa , Polish Academy of Sciences, 

 Institute of Mathematics, 1999.  
Series: Banach Center Publications, Vol. 46.  

also Fundamenta 
Informaticae vol. 100 

Damian Niwinski in Prefce to Vol. 100 (2010)  of 
Fundamenta Informaticae:  

 

Helena Rasiowa was the first Editor-in-Chief of 
Fundamenta Informaticae. Her openness to new 

ideas, her strong sense of quality, and a far-
reaching view of the role of  

mathematics in computer science 
determined the line of the journal.  

After her death in 1994, the responsibility was taken by Andrzej 
Skowron who has served in this position till 2009. His work 

greatly contributed to the international recognition and 
visibility of the journal. 

Trends in Logic III International Conference in memoriam  A. Mostowski, H. Rasiowa, C. Rauszer,  
Warszawa, Ruciane-Nida, September 2005. 

SUMMARY  



 
THE AUTHORS ARE VERY GRATEFUL TO PROFESSOR HELENA RASIOWA FOR 

THE LESSONS THAT WERE AND STILL ARE VERY HELPFUL IN THEIR 
PERSONAL, SCIENTIFIC AND PROFESSIONAL LIFE 

 

SUMMARY  



WHAT NEXT? 

Polityka Rozwoju Sztucznej Inteligencji  
w Polsce na lata 2019-2027 

 
 

Artificial Intelligence Development Policy  
in Poland for the years 2019-2027 
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                            [Janiszewski] He put out the challenge - no more and no less  
                         – tylko  

                        to gain an independent position for Polish mathematics 
 
 
 

You might have thought that he was a wishful thinker hijacking the sun with a hoe!  
Mathematics was, after all, well grounded in several reputable centers, and what was happening 

there determined the directions of its development - and here the peripheral country and 
destroyed by the war, only a handful of active Polish mathematicians,  

and he dreams on "an independent position."  
Independent, i.e. recognizable as specifically Polish! 

 

 
                    ZYGMUNT JANISZEWSKI (1917) 
                   O potrzebach matematyki w Polsce 
                    Roman Duda: Wizjoner sprzed wieku (2013) 
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RETURNING 

TO  

COMMON 

GOOD 
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THANK YOU 


