Zapis ze zasedani Rady Ustavu matematiky a statistiky
13. listopadu 2019, 11 hod., zasedaci mistnost UMS

PFitomni externi ¢lenové: Kamenik (omluveni Maslowski, Tdma); interni ¢lenové: Zemanek, Cadek,
Rosicky, Kraus; hosté: Hasil, Kolaek, Kruml, Ku€era; jednani ved| Feditel UMS.

Jednani probéhlo na zakladé podkladid k agendé predloZenych s pfedstihem feditelem, viz text
nasledujici text.

1. Strategie pro vyzkum na UMS v dal3ich 5-10 letech

Vedeni fakulty si vyZzadalo podklad pro vlastni materidly. Materidly budou mimo jiné slouZit v ramci
podkladd jednotlivych védnich oborl pro dlouhodobou strategii fakulty/univerzity, z niz pak bude
vychazet hodnoceni a potazmo do jisté miry i financovani fakulty. Ze sbéru podnétl ze ¢tyrech tymf
vznikl nasledujici nastin. V diskusi bych mimo jiné rad dospél ke sjednoceni formatu tohoto materialu
pro fakultu. Lze tedy predpokladat, Ze adresati materidlu jsou spiSe mimo jednotlivé obory nebo
dokonce mimo matematiku. Domnivame se, Ze bychom méli byt ambicidzni a klast si zejména
kvalitativni a strukturni cile (s vhodnym vymezenim, kterych oblasti se maji tykat).

Department of Mathematics and Statistics will focus on several strands of first-class research with
large international impact. Our teams oriented towards fundamental research will follow diverse
topics in current hot areas and within wide international networking. We will further strengthen our
position as important European centers in several areas attracting top level international doctoral
students and postdoctoral researchers. At the same time, we shall follow the needs of our local
partners and largely extend our capacities to answer their application driven questions, e.g. in the
areas of statistical inference, modelling, and numerical methods. The research teams will be
organized within four institutionalized groups:

Mathematical Analysis

Mathematical analysis is a wide and vivid area. At the Department of Mathematics and Statistics, we
are going to continue with the well established research in several important directions. The nature
can be described in many ways. One of the most accurate way is based on equations in mathematical
analysis. The type of the treated equations depends on the considered phenomenon itself. There are
two fundamental types, difference (for a discrete time) and differential (for a continuous time)
equations. At the same time, many phenomena seem to be periodic and linear, but we find out that
the periodicity and the linearity are not precise. Many types of disturbances of periodicity and
linearity are studied. Very important and intensively studied types of these generalizations are given
by the so-called almost periodicity and half-linearity. Since we investigate models as precise as
possible, we work with such disturbances and we need to understand them. Several phenomena in
nature have oscillation behaviour and their models imply the research of oscillatory and almost
periodic solutions of equations (with applications in biology, chemistry, astrodynamics, electronics,
mechanics, geophysics, etc.). We focus on the study of phenomena, when the resulting behaviour
has almost periodic and strictly oscillation character. We plan to improve the knowledge about
almost periodic solutions of systems of linear equations and the knowledge concerning the
oscillation of difference and differential half-linear equations.

Another direction is the so-called fractional calculus. More precisely, we are going to study a class of
equations involving derivatives of non-integer orders which has come from the need for better
precision in real-world models. It contains investigation of asymptotic analysis of differential and
difference equations of the integer and non-integer order, boundary value problems, and equations



with delay as well as their numerical discretization. Such theoretical innovations will have an impact,
e.g., to control theory, image processing, and chaos issues.

Further, controllability is an important assumption in optimal control processes. It guarantees that
the evolution of the process is not degenerate in any time interval. Recently, we are witnessing an
increasing interest in systems, which are not in general controllable, such as weakly disconjugate
systems for example. We will develop the oscillation theory of possibly uncontrollable linear
Hamiltonian systems in connection with a modern approach via comparative index. We will apply the
oscillation results in the spectral theory, in relative and renormalized oscillation theory, or in
optimality conditions for optimal control problems. This complicated and mathematically challenging
task will require developing new theories of Sturmian type, Riccati equations, Lidskii angles, or
Yakubovich exponents. Both continuous and discrete time setting will be considered, thus providing a
theoretical background for symplectic numerical methods. Mathematical challenges of this type
usually stimulate research also in other fields. Our previous experience shows such inspirations
towards general matrix theory.

In recent years, we also achieved a big progress in the development of the spectral theory associated
with discrete symplectic systems. In particular, our main attention was paid to the study of square
summable solutions and self-adjoint extensions of the corresponding minimal linear relation. Now,
we will focus on a complete characterization of the spectrum of the minimal linear relation, derive an
eigenfuction expansion on the half-line, and prove the conjecture concerning the existence of a
system with unequal deficiency indices.

Geometric Analysis

The geometric approach to mathematical analysis has developed to one of cornerstones of the
international impact of the research at the department. In particular, the exploitation of advanced
algebraic techniques and structures led to unexpected results in geometric analysis and Brno became
one of broadly acknowledged European centers in this area.

The Brno team provided strong contribution in the area of the so-called parabolic geometries. We
shall further aim at bridging geometric and analytic results with new emerging areas in Mathematical
Physics and geometric Control Theory.

Another important direction of research will focus on the role of symmetries in the analytic,
topological and algebraic properties of differential operators, including overlaps with algebraic
geometry and application driven research.

Further principal direction of research will deal with the invariants and symmetries of submanifolds
in complex spaces including certain singularities, which extends a classical and well understood area
of analysis to very relevant areas of current interest, including striking links to dynamical systems.

Recently, a new group devoted to modern theory of partial differential equations was established
and the future development will focus on singular problems of non-linear elliptic equations,
appearing in applications in natural geometric ways.

Finally, the very traditional study of natural operations in differential geometry and their role in
formulations of basic laws of Physics will be continued.

Algebra, Topology, and Number Theory

Our research in algebra includes four distinct branches: category theory, semigroup theory, algebraic
number theory, and theory of ordered structures. In all these areas, we emphasize applications of
algebraic theories in other branches of mathematics or other sciences.



We are going to keep our position as an important European center in category theory. We will
continue our successful research directed to accessible categories and their applications to algebraic
topology and model theory. We will strengthen our investigations of 2-categories and will gradually
orient it to higher categories, including the developing area of homotopy type theory. The modern
theory of finite semigroups links universal algebra and topology with the theory of formal languages
in theoretical computer science. We plan to develop sophisticated algebraic methods to solve
specific theoretical questions in the theory of formal languages. In algebraic number theory, we
intend to study the structure of the ideal class groups in certain families of algebraic number fields. In
the research area of ordered structures, we will make an effort to characterize the basic quantum-
physical model using automorphisms of its underlying orthogonality space.

In the field of theoretical tools in data analysis we plan to analyze particular classes of aggregation
functions represented by Sugeno-type integrals and to develop an analytical and simulation tool for
planning systems of production flow, the main parts of which are:

- large volume data analysis and synthesis system,

- artificial intelligence to accumulate knowledge and experience.

Applied Mathematics and Statistics

Our research is spanning several interconnected fields of applied mathematics and statistics:
mathematical modelling, numerical mathematics, statistical modelling and biostatistics. It is often
data-driven, implemented to R, MATLAB, SAS or other languages, and applied to many different
fields. We focus on collaborations with biologists, health professionals, psychologists, veterinary
doctors, immunologists, climatologists and hydrologists on pushing the boundaries of knowledge in
their respective fields. We also focus on research in statistical methodology inspired by applications.

In mathematical modelling, we would like to accomplish results concerning deterministic reaction-
diffusion systems on discrete domains and its application to theoretical historiography, then also
concerning modeling the BCR-ABL Transcript Dynamics in chronic myeloid leukemia patients.
Furthermore, we will continue with applications of nonlinear dynamics, bifurcation theory and chaos
theory in various fields of science (biochemistry, neuroscience, population biology, economics, etc.).
In the near future, we would like to create a research group to study the dynamics of coupled
neurons and neuron networks with broad applications in neuroscience and systems biology.

In functional data analysis, we will study methods of reconstruction and inference for functional data
that are subject to partial observation, coarsening and other types of information loss. Additionally,
we will express a random function in the basis of Hilbert space, not only orthogonal, and use this
expression for probability calculations in Hilbert space. New statistical methods, partially based on
functional data analysis, will be investigated to analyze irregular/imperfect/sparse data, to predict
the trajectories of degradation curves and to estimate hazard functions and the time to the first
failure. Furthermore, we will focus on developing functional data and smoothing approaches in curve
and surface modelling with applications in shape and image analysis.

In other fields of statistics, the research will evolve around statistical inference for branching
processes with applications in epidemiology and population dynamics. We will continue working on
saddle-point approximations and limits of multivariate branching processes, which will be extended
to address partial observation and immigration, and to attempt corresponding results in the context
of general Markov branching processes. We intend to focus on diffusion processes and longitudinal
data with applications in stochastic modelling, in particular in degradation modelling. We will be
investigating the behavior of estimates and tests in measurement error models and studying
behavior of shrinkage and penalty R-estimates in various statistical models. Research will also be



oriented to directional statistics. Attention will be paid namely to kernel density classification for
spherical and toroidal data. Theoretical results will be applied to real data.

Meéli bychom dopracovat vyse uvedené odstavce, mozna do dvou formatd. Jeden vhodny pro potreby
fakulty, univerzity a pro jednani s ministerskymi Uredniky, druhy pro pottfeby aktualizace stranek
naseho Ustavu vénovanych hlavnim smériim vyzkumu.

V této souvislosti je také vhodné uvazit vykonnost Ustavu z pohledu nové metodiky hodnoceni
vyzkumu na narodni Urovni. ProtoZe bude do zna¢né miry vychazet i nadale z dat ve WOS, rychle
jsem si udélal ¢astecny prehled o nedavnych vystupech s afiliaci Ustavu (jen velmi zbézné jsem si
zadal vypis publikaci s afiliaci Masarykova univerzita v kategoriich Mathematics a Mathematics
Applied, vyslé v letech 2018 a 2019. Omlouvam se timto koleglim, ktefi publikuji prace do téchto
dvou kategorii nezafazené (napf. Statistics, jiné aplikované sméry). Pokud uzndme za vhodné,
muUzeme obdobny prehled udélat peclivé. Nicméné v dohledné dobé bychom obdobna data méli
dostavat z univerzity prabézné. Vystup je shrnuty v nasledujicich tabulkach (uvadim jen autory, nase
zaméstnance a prvni decil, resp. kvartily praci dle impaktniho faktoru (IF) a ,,article influence score”
(AIS):

Rok 2019 IF: 7x D1, 13x Q1 (bez D1), 12x Q2, 3x Q3, 4x Q4
AIS: 5x D1, 7x Q1 (bez D1), 15x Q2, 7x Q3, 5x Q4

Rok 2018 IF: 3x D1, 8x Q1 (bez D1), 5x Q2, 8x Q3, 13x Q4
AlIS: 2x D1, 3x Q1 (bez D1), 12x Q2, 10x Q3, 10x Q4

Struktura vystupu za prvnich 10 mésicli 2019 mi pfijde vyborna, véetné velmi viditelného prispévku
nedavno integrovanych ,cizich” pracovnik( (Bourke, Kossovskiy, Nguyen). Naopak, rok 2018 je uplné
jiny. Samoziejmé je zapotrebi sledovat delsi ¢asové okno — fakulta/univerzita myslim pocita

s klouzavou , pétiletkou”.

Na prvni pohled je zfejmé, Ze takové statistiky neni vhodné individualné odrdzet v hodnoceni
jednotlivcl a malych tym( (motivace), aniz by to dlouhodobé ohrozilo rozvoj pracovisté (potencialni
destrukce nékterych dobrych smérq, ve kterych je generovani Q1, Q2 obvyklé s vyrazné mensi
frekvenci).

2. Struktura fizeni Ustavu

Fakulta rozpracovala obecné schéma organizacnich a fidicich struktur. V principu neni v konfliktu

s nasi stavajici strukturou, s vyjimkou pfedjimané pozice ,tajemnika Ustavu“, tj. zastupce reditele pro
organizacni zalezitosti, ktery by pfevzal podstatnou ¢ast kontrolnich a schvalovacich agend apod.

Velmi rad bych této prilezitosti vyuZil k nasledujicimu posuvu nasi struktury vedeni. Role feditele
Ustavu by se méla posunout do role ,,védeckého feditele”, zatimco jeho soucasné administrativni
zatiZeni a agendy by presly na ,,zastupce pro organizacni zalezZitosti“, tj. tajemnika Ustavu. Funkce
zastupce feditele pro vyzkum by méla byt (ve strednédobém vyhledu) zrusena, ostatni funkce ve
vedeni by zUstaly zachovany (tj. zastupce feditele — statutarni zastupce, zastupce pro vzdélavaci
¢innost, zastupci pro jednotlivé 4 tymy). Celkovy pocet ¢lent vedeni by pak zlstal na soucasnych
osmi.

Kromé dobré kompatibility s fakultni pfedstavou vidim velkou vyhodu v tom, Ze by byl také daleko
vice smysluplny souéasny standard otevienych vybérovych fizeni na feditele (vypisovanych nejméné
jednou za 4 roky), u kterych jsme si dosud moc neuméli predstavit, Ze by to mohl skute¢né byt nékdo
novy, silny, z venku. V nové strukture uz to mozné bude docela dobre (mUj pohled je, Ze to dokonce
mUze byt velice pozitivni).



Fakultni nova struktura umozni i zavedeni dalsi vrstvy ,,vedoucich pracovnikd” (potfebuji to velmi
velké Ustavy, napf. Recetox nebo Ustav experimentdlni biologie). V nasem pt¥ipadé se takové posuvy

jevi jako velmi nevhodné, protoze neumime smysluplné rozdélit hospodareni Ustavu mezi nékolik

skupin.

3. Hospodareni Ustavu

V tabulce je prehled rozpoctl a ¢astecné cerpani za nékolik poslednich let.

Legenda: PVC = dotace na vzdélavani, vyzkum a tvGréi &innost, IP = institucionalni piispévek (dfive
bylo zahrnuto ve VZ = vyzkumné zaméry), SV = specificky vyzkum (¢ast dotace spojenad s vyzkumem

propojenym se studiem, IRP = specifickd univerzitni podpora z dotaci, ON = osobni ndklady (véetné
odvodu), FPP = fond provoznich prostiedk( (usetfené zdroje z minulych obdobi), , balicky” = ¢ast
rozpoc¢tu autonomné zkrmovana po tymech (rozdélované v souvislosti s agregovanym osobnim

hodnocenim kmenovych ¢len tyma). Data roku 2019 jsou jen odhad.

Zdanlivé nesmyslné skoky v jednotlivych polozkach jsou dany vyraznymi zménami mezi jednotlivymi

roky jak ve formalnim tvaru rozpoctu, tak jeho tvorbé. Zejména jde o zdanlivy rist letosniho rozpoctu
o necelych Sest miliond — vloni nam fakulta odebrala z rozpoctu cca 5,3 mil, které jsme ale vyCerpali

z FPP (3lo jednak o novy zpUsob prace s Casti reZii a také o chybu v rozpoctu fakulty, ktera byla

napravena v konci roku na ukor FPP). Ve skutecnosti tedy letos skoro viibec nerosteme.

2015 2016 2017 2018 2019
PVC 31365000| 31316000| 30931000| 25150000| 29889000
IP 11519000| 13179000| 14108000| 19771505| 20888000
SV + IRP 4321 000 5419 000 5601 000 6 624 000 6 446 000
institucionalni celkem 47207 015| 49916016| 50642017 | 51547523| 57225019
z toho "balicky" 7 637 884 7770075 9251447 8287410
% bali¢k na PVC+IP 17% 17% 21% 16%
ON vse 52241842 | 48322900| 54132940| 58349433| 60194 887
ON vse-institucionalni 39387331| 43110780| 43554191| 49504388| 49 366338
ON kmenovi zaméstnanci | 40076477| 44018182| 47391048| 51099034| 52769077
ON kmen-institucionalni 32937031| 39910640| 39859511 46305258| 46444419
FPP prevod do pfisl. roku 5695 590 7 522 000 7 543 000 7 648 000 3572000
2010 2011 2012 2013 2014
PvC 19083 056| 22205302| 21688836| 23407590| 23131788
VZ+IP 9202 606 9133532| 13062496| 12858112| 13970527
SV + IRP 2 740 000 2 862 000 3614 748 4 146 000 4193 000
institucionalni celkem 31027672 34202845 38368091| 40413714 | 41297329
ON vse 28336 059| 38336757| 47567763 50400669 | 48420354
balicky tyml | cesty ostatni uvazky/OON [ odmény |stipendia | celkem
2016 253 052 145 649 131183 | 7047 000 61000| 7637884
2017 276 226 255 660 920289 | 5999400 318 500| 7770075
2018 734 942 139 726 1240074 | 6609 600 527 105| 9251447
2019 347 311 50374 1103075| 6176650 610 000| 8287410




Polozka ,Uvazky/OON“ v baliccich pfedstavuje polovinu nékladl na postdoktorandy v tymech,
stipendia polovina naklad(i na dodatecna stipendia v tymech. Odmény jsou v tymech vyplaceny
zpravidla jen kmenovym zaméstnanclim mimo vedeni Ustavu. Za velmi pozitivni povaZuji postupny
posuv ve strukture ¢erpani zdroj tym(. Poklesy v objemu odmén je pfitom treba brat v kontextu
postupného vyrazného navysovani tarifnich i nadtarifnich slozek mzdovych vyméru v poslednich
letech.

Pripravil jsem Casové rady rocnich prijmG po kategoriich, jak v absolutnich ¢astkach, tak v pomérech
k primérnym mzdam v Brné, resp. v kategorii vyzkumnych, profesnich a technickych pracovniki v CR,
viz tabulky nize.

Jde pfitom o praméry hrubych vyplacenych mezd (tj. bez odvodi placenych zaméstnavatelem,
zatimco v rozpoctech tyto odvody do osobnich nakladd zahrnuty jsou) a to pouze téch, které byly
zaméstnanclm vyplaceny ze zakazek pod Ustavem. Zejména to znamena, Ze skutecné pfijmy mohou
byt vyssi o pfijmy hrazené na MU z jinych zdroj( (projekty s jinymi Gstavy/fakultami, pfijmy
souvisejici s funkcemi prodékand, prorektord apod.). Rok 2019 je pouhy odhad.

Vyvoj ro€nich prijma po kategoriiich
(pouze ustavni zakazky, 2019 s odhadem odmén)
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pomeér k prdmérné mzdé v Brné
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Prifazeni do kategorii je v grafu podle sou¢asného zarazeni (proto napt. vyrazny narust v kategorii
docentd, ktefi drive byli asistenti).

Z prehledu se zda byt zjevné, Ze v poslednich letech je narlst v rozpoctech z vefejnych
neprojektovych zdrojd minimalni. Bilance rozpoc¢td i rozvojové zaméry jsou zavislé hlavné na Uspéchu
v projektovych soutéZich. Rist mezd v poslednich letech proto spise stagnuje.

Rad bych zacal diskusi o strategii, jak systematictéji v pfipravé projektového financovani postupovat.
Kromé vcelku solidnich vysledkd v soutézich GACR mame jen obéasné dalii projekty. Kromé jediného
nesmélého pokusu jsme v poslednich mnoha letech nepodali ani jeden projekt do evropskych
schémat, jen vyjimecné mame projekt ve spolupraci s primyslovymi partnery.

Zaveéry a doporucent:

1. Clenové rady se shodli na doporuceni vedeni Ustavu: Pripravené formulace pro strategicky
vyhled vyzkumu na ustavu (viz bod 1) by mély byt pfepracovdny do strucné podoby
zduraznujici ambice jednotlivych skupin zplisobem srozumitelnym i mimo uZsi odbornou
komunitu. Zdarover bude vhodné vyuZit rozpracované podklady pro aktualizaci webovych
strdnek ustavu.

Rada vzala zaroven v diskusi na védomi informace o vyvoji vnéjsiho i vnitiniho hodnoceni
instituci, tymU i jednotlivych osob.

2. Clenové rady se v diskusi shodli na doporuceni vedeni tstavu: Vydéleni role ,,tajemnika“ ve
vedeni ustavii napfic¢ fakultou a posuv role feditele smérem k ,,védeckému rediteli” ustavu je
tfeba vyuzit jako dobrou pfileZitost. Zdroveri Rada nedoporucuje zavddét dalsi formdini
urovné struktur vedoucich pracovnikd.

3. Clenové rady vzali na védomi ptehled €asovych fad rozpo&tovych a mzdovych dat za
poslednich deset let, v€etné konstatovani, Ze slabinou Ustavu je nedostatecné rozvinuta
strategie systematického ziskavani a diverzifikace projektovych zdroja.

Zapsal reditel Ustavu, J. Slovak



