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REGISTRATION FORM FOR CZECH SCIENTIFIC INSTITUTION

1. Research institution data (name and address):

The Institute of Computer Science, Czech Academy of Sciences
Pod Vodarenskou vézi 2/271

182 07 Prague 8, Czech Republic

2. Type of research institution:

Public research institution — Czech Academy of Sciences (vefejna vyzkumna instituce — Akademie
véd Ceské republiky)

3. Head of the institution: prof. Ing. Emil Pelikan, CSc.

4. Contact information of designated person(s) for applicants:
Milos Jodas — project administrator

jodas@cs.cas.cz, +420 266 053 900

The Institute of Computer Science, Czech Academy of Sciences
Pod Vodarenskou vézi 2/271, 182 07 Prague 8, Czech Republic

5. Research discipline in which the strong international position of the institution ensures
establishing a Dioscuri Centre:

Natural Sciences and Technology: Mathematics - all areas of mathematics, pure and applied, as
well as mathematical foundations of computer science, physics and statistics.


mailto:jodas@cs.cas.cz
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6. Description of important research achievements from the selected discipline from the last 5
years including a list of the most important publications, patents, or other results:

Meurant, G. - Duintjer Tebbens, Jurjen: Krylov Methods for Nonsymmetric Linear Systems -
From Theory to Computations. Cham: Springer, 2020. Springer Series in Computational
Mathematics, 57. 686 pp

This book gives an encyclopedic overview of the state-of-the-art of Krylov subspace iterative
methods for solving nonsymmetric systems of algebraic linear equations.

Cintula, Petr - Noguera, Carles: Logic and Implication: An introduction to the General Algebraic
Study of Non-classical Logics. Cham: Springer, 2021. 465 pp.

This monograph presents a general theory of weakly implicative logics, a family covering a vast
number of non-classical logics studied in the literature, concentrating mainly on the abstract study
of the relationship between logics and their algebraic semantics.

Allen, P. - Béttcher, J. - Hladky, Jan - Piguet, Diana: Packing degenerate graphs.
Advances in Mathematics. 2019, 354(1 October), 106739. IF: 1.494 (2019)

Many of the most important problems in extremal graph theory concern graph packings. The
paper presents a significant progress in solving the tree-packing conjecture of Gyarfas from 1976
and in the Ringel conjecture from 1963 by managing to almost perfectly pack spanning trees of
nearly linear maximal degree

Hladky, Jan - Komlds, J. - Piguet, Diana - Simonovits, M. - Stein, M. - Szemerédi, E.

The approximate Loebl-Komlds-Sés Conjecture | - IV: The sparse decomposition - The rough
structure of LKS graphs - The Finer Structure of LKS Graphs - Embedding techniques and the
proof of the main result. SIAM Journal on Discrete Mathematics. 2017, 31(2), 945-982, 983-
1016, 1017-1071 and 1072-1148. IF: 0.717 (2017)

In a series of four papers the authors prove a relaxation of the Loebl--Komlés--Sés conjecture. In
the first two papers, they decomposed the host graph and found a suitable combinatorial
structure inside the decomposition. In the third paper, they refined this structure and proved that
any graph satisfying the conditions of the above approximate version of the Loebl-Komlds-Sos
conjecture contains one of ten specific configurations.
In the last paper they embed the tree in each of the ten configurations.

Ratschan, Stefan: Converse Theorems for Safety and Barrier Certificates. IEEE Transactions on
Automatic Control. 2018, 63(8), IF: 5.093, (2018)

An important tool for proving safety of dynamical systems is the notion of a barrier certificate. In
this technical note we prove that every robustly safe ordinary differential equation has a barrier
certificate. Moreover, we show a construction of such a barrier certificate based on a set of states
that is reachable in finite time.


https://asep-analytika.lib.cas.cz/bibliografie/asep/uivt-o/0208862
https://asep-analytika.lib.cas.cz/bibliografie/asep/uivt-o/0100737
https://asep-analytika.lib.cas.cz/bibliografie/asep/utia-b/0293476
https://asep-analytika.lib.cas.cz/bibliografie/asep/mu-w/0309061
https://asep-analytika.lib.cas.cz/bibliografie/asep/uivt-o/0315926
https://asep-analytika.lib.cas.cz/bibliografie/asep/mu-w/0309061
https://asep-analytika.lib.cas.cz/bibliografie/asep/uivt-o/0315926
https://asep-analytika.lib.cas.cz/bibliografie/asep/uivt-o/0218448
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Kucera, P. - Savicky, Petr: Bounds on the Size of PC and URC Formulas. Journal of Artificial
Intelligence Research. 2020, 69(24 December), 1395-1420. IF: 2.776 (2020)

We prove an exponential separation between the sizes of PC and URC encodings without auxiliary
variables and strengthen the known results on their relationship to the PC and URC encodings
that can use auxiliary variables. One of the separations above implies that a g-Horn formula may
require an exponential number of additional clauses to become a URC formula. On the other
hand, for every g-Horn formula, we present a polynomial size URC encoding of the same function
using auxiliary variables. This encoding is
not g-Horn in general.


https://asep-analytika.lib.cas.cz/bibliografie/asep/uivt-o/0100825
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7. List of no more than 3 important research projects in the selected discipline awarded in
national and international calls to the institution in the last 5 years:

Interactions and causality in complex systems - Praemium  Academiae
of the Czech Academy of Sciences (the most prestigious scientific award of the Czech Academy of
Science)

2020 -2024
PI: Milan Palus
Source of funding: Czech Academy of Sciences

Amount of funding: 24 300 000 CZK

Graph limits and beyond

2021 -2025

PI: Jan Hladky

Source of funding: Grant Agency of the Czech Republic
Amount of funding: 13 909 000 CZK

Random discrete structures

2020-2022

PI: Matas Sileikis

Source of funding: Grant Agency of the Czech Republic
Amount of funding: 8 237 000 CZK
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8. Description of the available laboratory and office space for a Dioscuri Centre:

The Institute of Computer Science of the Czech Academy of Sciences has its own building with
enough office space to accommodate new staff.

For the young people (Ph.D. students and postdocs) the Institute currently use the newly

reconstructed large open spaces which seem to be a very inspiring place to discuss and work in
teams on new projects problems.



9. List of the available research equipment for a Dioscuri Centre:

e A powerful ARIEL Computer System was designed by experts from the ICS and purchased
in the year 2019 and further extended in 2020. The cluster uses the powerful Intel Xeon
Silver processors and provides a total of 1320 computing cores. The system is
complemented by the central control, data, and visualization server with more than 200
TB disk space. The entire system was designed and optimized for the most common tasks
solved in our research projects and our experience shows a significant increase in
productivity, especially on simulation projects in the field of the environment.

e |CS has also three servers dedicated for GPU computing, which are equipped with 6 GPU
units Quadro RTX 8000, 48GB, and 6 GPU computing units Nvidia 1080Ti. These servers
will be complemented in 2022 by two additional GPU servers equipped with 16 GPU units
on the modern Nvidia Ampere architecture.

e The ICS Library provides library and information services to members of the staff of the
Institute (and to the general public). The most important and most frequent services
provided by the Institute Library are: books, journals and electronic sources acquisition,
processing and cataloguing of the resources, loan services, remote access to electronic
sources, interlibrary loan service, administration of database of publications, search and
outputs in citation databases, consultations concerning Open Access, copyright etc. Since
2017, the ICS Library is a member of the Czech consortium CzechELib that manages
acquisition and access to electronic information sources, collections and databases. Thus
the ICS Library provides access to 10 important collections (general collections of
publishers like Elsevier, Springer or Wiley, and also smaller collections focused on
mathematical and technical sciences, like Oxford, Cambridge or Taylor & Francis), 4 huge
aggregators of scientific sources (like EBSCO or JSTOR) and 2 citation databases (Web of
Science and Scopus).
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10. List of the additional benefits (other than listed in the conditions for hosting a DC, see
invitation) that the Institution declares to provide for a Dioscuri Centre (i.e.: additional funds,
personal benefits, dual career options, relocation support or other):

The Institute maintains several mechanisms supporting work-life balance of its employees. The
Cultural and Social Needs Fund being one of them, it is mainly for the Institute employees (and
in specific cases also for their family members - spouse, partner and children - for part-time
employees, the amount is reduced accordingly ...).

a. Home-Office: Employees who do not have to work directly in their Institute office may apply
for work from home (so-called Home-Office mode).

b. Young families support: In April 2019 a new creche was opened in the Institute building.
Children aged 1-6 years can be placed here. This will allow young scientists to stay in touch with
their research field and facilitate their return to work.

c. Contribution to meal expenses.

d. Recreational benefits: The Institute offers various recreational benefits to its employees (and
their family members ...) up to a given limit per year per employee.

e. Sports and Cultural Activities Support: The Institute can contribute funds for various sport
activities for its employees up to the given limit per year per employee.

Alternatively, the same amount per year can be contributed to an employee for various cultural
activities under the same conditions.

It is also possible to combine the benefits from previous paragraphs “b.” and “c.” up to the given
limit per calendar year and per employee.

Regardless of the above-mentioned limit, the Institute also provides tickets for theatrical
performances and concerts for employees. The ticket recipients are selected via random drawing.

f. Contribution to Pension Insurance (up to a given limit per month).

g. Financial social support: at the request of an employee, in exceptional, justified cases approved
by management individually:

Itis also possible to provide a monetary or non-monetary gift to an employee or other individual
for an extraordinary activity for the benefit of the employer, e.g. extraordinary humanitarian
and social activity, care for employees and their family members.
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11. Other information about the internationalization of the research institution, international
researchers employed at the institution, the availability of English language seminars etc.:

Staff structure from the viewpoint of the international representation

In the recent period, the Institute has substantially increased its international character; currently
there are about 20 % of researchers of foreign nationality, including researchers from Austria,
Brazil, Canada, Chile, Croatia, Germany, India, Italy, Latvia, Netherlands, Slovakia, Spain and
Ukraine.

As illustration, the post of Tenure Track Position the ICS has opened annually since 2019, has been
awarded to five researchers of foreigner nationality versus only two of the Czech nationality.

On the other side, all internal Institute communication is bilingual (Czech and English) and most
important internal documents are translated into English (the remaining ones to be translated
soon).

Similarly, all Institute research seminars:
e Applied Mathematical Logic Seminar
e Graph Theory Seminar
e Seminar Hora Informaticae

e ISCB CR (The Czech National Group of the International Society for Clinical Biostatistics)
Seminar

o Seminar of the Department of Statistical Modelling
e Computational Methods Seminar

e Machine Learning Seminar

e Seminar of the Department of Complex Systems

are in English.



