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Drugi Godi{wi susret

seminara za topologiju konfiguracionih sistema

Matemati~ki institut SANU, Beograd 24-27. decembar 2018.

Pavle Blagojevi},Matemati~ki institut SANU, Beograd, Srbija

This lecture is dedicated to Žarko Mijajlović on the occasion of his 70th birthday

Bisections by hyperplane arrangements

In 2017 Barba, Pilz & Schnider considered particular and modified cases
of the following hyperplane measure partition problem: For the given col-
lection of j measures on Rd find a k-element affine hyperplane arrangement
that bisects each of them into equal halves simultaneously. They solved the
problem affirmatively in the case when d = k = 2 and j = 4. Furthermore,
they conjectured that every collection of j measures on Rd can be bisected
with a k-element affine hyperplane arrangement provided that d ≥ dj/ke.
The conjecture was confirmed in the case when d ≥ j/k = 2a by Hubard and
Karasev in 2018.
In this talk we give present a different proof of the Hubard and Karasev
result using the framework of Blagojević, Frick, Haase & Ziegler (2016),
based on the equivariant relative obstruction theory, that was developed
for handling the Grünbaum–Hadwiger–Ramos hyperplane measure partition
problem. Furthermore, this approach allowed us to prove even more, that for
every collection of 2a(2h+ 1) + ` measures on R2a+` there exists a (2h+ 1)-
element affine hyperplane arrangement that bisects them simultaneously.

(This is a joint work with Aleksandra Dimitrijević Blagojević, Roman Kara-
sev and Jonathan Kliem)

Mihajlo Ceki},Maks-Plank institut za matematiku, Bon, SR Nema~ka

Bilijardski tok i koncentracija sopstvenih vrednosti laplasijana u poli-

edrima

Neka jeP konveksanpoligonuprostoruR3. Naovompredavawupokaza}emo
kako dinami~ke osobine bilijardskog toka na P , imaju posledice na kon-
centraciju sopstvenih vrednosti laplasijana u limesu kada energija te`i
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beskona~nosti. Preciznije, pokaza}emo da zatvorene orbite daleko od
ivice le`e u familiji od kona~no mnogo imerzovanih cilindara, i kao
posledicu dedukovati koncentraciju mase blizu ivica. Prethodne studije
su obuhvatale jednostavniji slu~aj poligona u ravni. Zasnovano na za-
jedni~kom radu sa B. Georgiev i M. Mukherjee.

Dimitrije Cicmilovi}, Univerzitet u Bonu, Bon, SR Nema~ka

Symplectic non-squeezing theorem and Hamiltonian PDE

The symplectic non-squeezing theorem of Gromov states that the existence
of the symplectic embedding from the ball Br(0) ⊂ Cn into the cylinder
ΣR(0) = DR × Cn−1 is equivalent to R ≥ r.
In 2014, Sukhov and Tumanov presented a new proof of Gromov’s theorem,
which does not rely on pseudoholomorphic theory of Gromov, and which is
generalizable to infinite dimensional Hilbert space. In the talk we present one
such generalization and discuss possible applications to Hamiltonian PDE.

Dalibor Danilovi},Matemati~ki fakulte UB, Beograd, Srbija

Kratki osvrt na Kneser-ovu hipotezu

Martin Kneser je 1955. godine razmatrao slede}i kombinatorni problem:
Ako imamo skup od 2n+ k elemenata, i skup wegovih n-podskupova podelimo
na k+1 skupova, tada postoji klasa koja sadr`i dva disjunktna n-podskupa.
Re{ewe koje je 1978. ponudio L. Lovasz bilo je ~isto topolo{ko, i mo`e
se smatrati pionirskim radom u oblasti topolo{ke kombinatorike. Ciq
ovog izlagawa je da izlo`imo Barany-evo re{ewe, i istaknemo nekoliko
ekvivalentnih formulacija ove hipoteze.

Bogdan \or|evi}, Prirodno-matemati~ki fakultet UN, Ni{, Srbija

Re{avawe Silvesterove operatorske jedna~ine i primene

Matri~ne i operatorske jedna~ine oblika

AX −XB = C

gde su A, B i C data preslikavawa na odgovaraju}im prostorima, nazi-
vaju se Silvesterove jedna~ine, u ~ast J. J. Silvestera, koji je 1885. godine
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postavio potrebne i dovoqne uslove da data matri~na jedna~ina ima jedin-
stveno re{ewe. 1956. godine je Rozenblum te rezultate pro{irio na slu~aj
kada su A, B i C ograni~eni linearni operatori.
Postoje brojni rezultati koji se ti~u konstrukcije (egzaktnog i pri-
bli`nog) jedinstvenog re{ewa, kao i primene ove jedna~ine u drugim
granama matematike (stabilnost po Qapunovu dinami~kih sistema, Em-
brijeva teorema o komutativnosti, spektralni operatori iPutnam-Fagle-
dova svojstva operatora, hiponormalni operatori ), fizike, ra~unarstva,
elektrotehnike, . . .
Slu~aj kada A, B i C nisu ograni~eni operatori, a re{ewa odgovaraju}e
Silvesterove jedna~ine nisu jedinstvena, jeste li~ni doprinos ovoj temi.
Prikaza}emo dovoqne uslove za egzistenciju re{ewa, prikazati algori-
tam za konstrukciju op{teg re{ewa, a potom ilustrovati primerima na
diferencijalnim i [turm-Liuvilovim operatorima.

Jelena Ivanovi}, Arhitektonski fakulte UB, Beograd, Srbija

Geometrical realisation of the simple permutoassociahedron
by Minkowski sums

A family of simple polytopes named permutoassociahedra was introduced
and realised by Baralić, Ivanović and Petrić as a family of polytopes denoted
by PAn. Their explicit realisation with systems of inequalities representing
halfspaces in Rn+1 was presented at the first annual meeting of TOPGEKOM
Seminar one year ago. Since any realisation of this family has significant
importance serving as a topological proof of Mac Lane’s coherence, an alter-
native geometrical realisation which uses Minkowski sums will be presented
for this occasion for the first time. In other words, this talk will introduce a
family of simple n-polytopes obtained by Minkowski sums of particular poly-
topes which is combinatorially equivalent to PAn. And moreover, normally
equivalent. Additionally, the same procedure can be used for realisation of
other families of simple polytopes which could be obtained by truncations of
the n-dimensional permutohedron in its proper faces.

Stefan Ivkovi},Matemati~ki institut SANU, Beograd, Srbija

On Fredholm theory and operators on Hilbert C∗ modules

Fredholm theory on Hilbert and Banach spaces is today very developed with
lot of the results. Hilbert C* modules are generalizations of Hilbert spaces
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obtained when scalars are replaced with the elements in a C∗ algebra. Prof.
Mishchenko has given a definition of Fredholm operator on Hilbert C∗ mod-
ules and this definition is actually a generalization of a classical definition
of Fredholm operator on a Hilbert space. In addition, prof. Mishchenko has
shown that some of the main results in classical Fredholm theory on Hilbert
spaces also hold when we consider this ‘generalized Fredholm operator on a
Hilbert C∗ module. However, for a great part of well-known results from clas-
sical Fredholm theory on Hilbert spaces, it has not been investigated whether
these results also hold if we consider instead these generalized Fredholm op-
erators on Hilbert C∗ modules. This was exactly the topic of the research
which is going to be presented here. Inspired by prof. Mishchenko‘s defini-
tion of a Fredholm operator on a Hilbert C∗ module, a definition of a semi
Fredholm operators on Hilbert C∗ module is given and it is proved that many
of the results (sometimes with some minor modifications) from classical the-
ory of semi Fredholm operators on Hilbert spaces also hold when we consider
these generalized Fredholm and semi Fredholm operators on Hilbert C∗ mod-
ules, the results that has not been investigated earlier by prof. Mishchenko.
The proofs are quite often completely different from the proofs in the classi-
cal Fredholm theory on Hilbert spaces, but these proofs applies to a certain
extent techniques from the proofs of prof. Mishchenko.

Filip Jeki},Matemati~ki fakulte UB, Beograd, Srbija

Persistent Homology and its Applications in Deep Learning

Methods from Topological Data Analysis, e.g. Persistent Homology, enable
us to obtain geometrical and topological shape from data. That information
can be used as input to machine learning models to increase accuracy and
improve performance. Topological signatures, which give summary represen-
tation of topological features, cannot be directly used by machine learning
algorithms. We will present one method to map topological signatures to
neural network, proposed in paper Deep Learning with Topological Signa-
tures by C. Hofer et al.

Filip Jevti},Matemati~ki institut SANU, Beograd, Srbija

Kantorovi}-Rubin{tajn politopi i Birove sfere

Pokazujemo da je Kantorovi}-Rubin{tajn politop metri~kog prostora
pridru`enog ciklu izomorfan Birovoj sferi pridru`enoj odgovaraju}em
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simplicijalnomkompleksu �kratkih skupova�. Produbquju}iovoopa`awe
dokazujemopolitopalnostBirovih sferapridru`enih ,,treshold� simpli-
cijalnim kompleksima.

Jelena Kati},Matemati~ki fakulte UB, Beograd, Srbija

Polynomial entropy and Morse gradient systems

We present the definition and some properties of the topological and the
polynomial entropy of a dynamical system. We also describe one method for
computing the polynomial entropy in for the system with finitely many non-
wandering points, and an application of this method to the Morse negative
gradient system. This is a joint work with M. Perić.

Danica Kosanovi},Maks-Plank institut za matematiku, Bon, SR
Nema~ka

Knot invariants and configuration spaces

One approach to knot theory considers the space of embeddings Emb(S1,S3),
so that the knot invariants are given by locally constant functions on this
space. On the other hand, some recent results of homotopy theory, more
precisely, the embedding calculus of Goodwillie and Weiss, offer new tools
for the study of embedding spaces. My talk will address connections of these
two theories, especially using combinatorics of configuration spaces and some
concrete geometric constructions.

Miroslav Maksimovi}, Prirodno-matemati~ki fakultet UP, Kosovska
Mitrovica, Srbija

O geodezijskim linijama

Geodezijske linije su one linije na povr{i koje nisu geodezijski zakrivl-
jene. One se mogu odrediti r{avawem sistema diferencijalnih jedna~ina
drugog reda. Na ovom predavawu }emo videti wihov geometrijski prikaz
na nekim povr{ima i predstavi}emo konstrukciju povr{i koje datu lin-
iju sadr`e kao geodezijsku. Uloga geodezijskih linija na povr{i se mo`e
uporediti sa ulogom prave linije u ravni, zbog ~ega se ~esto dovode u vezi
sa najkra}im putem izme|u dve ta~ke na povr{i.

Jelena Markovi},Matemati~ki fakulte UB, Beograd, Srbija
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O Kemnitzovoj hipotezi

Kemnitzova hipoteza je formulisana kao uop{tewe teoreme Erdo{a, Ginz-
burga i Ziva, koja tvrdi da bilo kako da napravimo skup od 2n − 1 celih
brojeva, ima}emo u wemu podskup kardinalnosti n, takav da je aritmeti~ka
sredina tih brojeva ceo broj. Generalno, zanima nas koji je to najmawi broj
celobrojnih ta~aka u Euklidskom prostoru dimenzije k, takav da kako god
da izaberemo te ta~ke mo`emo da tvrdimo da u wemu postoji podskup od n
ta~aka ~ije te`i{te ima celobrojne koordinate. Ispostavilo se da je ve}
za ravan te{ko odrediti tu vrednost. Kristijan Rajher je pokazao da je u
ravni taj broj 4n − 3. Na izlagawu }e biti predstavqen ovaj rad, ali i
neke dodatne stvari vezane za ovu temu.

Luka Mili}evi},Matemati~ki institut SANU, Beograd, Srbija

Nova gorwa ocena u Ramzijevom problemu u re{etki

Re{etka reda N je proizvod dva kompletna grafa reda N , tj. graf ciji su
~vorovi ure|eni parovi brojeva u [N ], sa granama izme|u parova koji imaju
istiprviilidrugi element. Uprvom slu~aju granu nazivamo vertikalnom,
a u drugom horizontalnom. Pravougaonik u re{etki je ~etvorka ~vorova
oblika (a, c), (b, c), (a, d), (b, d). Ramzijev problem u re{etki je da se za
dato r odredi najmawe N = N(r) takvo da svako bojewe grana re{etke
reda N u r boja postoje pravougaonik i boje c1 i c2 takve da su vertikalne
grane pravougaonika obojene bojom c1, a horizontalne bojom c2. U ovom
predavawu cemo predstaviti novu gorwu ocenu za N . Dokaz je baziran na
kvazi-slu~ajnim grafovima.

Nela Milo{evi}, Fakultet za informacione sisteme i tehnologije UDG,
Podgorica, Crna Gora

Homotopy type of certain simplicial complexes associated with the
cyclotomic polynomial

Coefficients of the cyclotomic polynomial have an interesting topological
interpretation in terms of homology of a certain simplicial complex associ-
ated with the degree of the cyclotomic polynomial, which was studied by
Musiker and Reiner [J. Reine Angew. Math., 687 (2014)]. We answer an
open questions posed by the two authors regarding homotopy type of certain
subcomplexes of this associated simplicial complex, when the degree of the
cyclotomic polynomial is a product of three distinct primes.
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Zoran Raki},Matemati~ki fakulte UB, Beograd, Srbija

Duality principle in Osserman manifolds

Let (M, g) be a pseudo-Riemannian manifold, with curvature tensor R.
The Jacobi operator RX is the symmetric endomorphism of TpM defined
by RX(Y ) = R(Y,X)X. In Riemannian settings, if M is locally a rank-one
symmetric space or if M is flat, then the local isometry group acts transitively
on the unit sphere bundle SM and hence the eigenvalues of RX are constant
on SM . Osserman in the late eighties, wondered if the converse held; this
question is usually known as the Osserman conjecture.
In the first part of the lecture we will give an overview of Osserman type prob-
lems in the psuedo-Riemannian geometry. The second part is devoted to the
equivalence of the Osserman pointwise condition and the duality principle.
This part of the lecture consists of the recent results, which are obtained in
collaboration with Yury Nikolayevsky and Vladica Andrejić.

Erika Roldan Roa, Centar za matemati~ka istra`ivawa, Gvanahuato,
Meksiko

TBA

Nikola Sadovek,Matemati~ki fakulte UB, Beograd, Srbija

Broj temena minimalne triangulacije

Na ovom predavawu cemo izlo`iti dowu ocenu za broj temena triangu-
lacije koriste}i tzv. pokriva~ki tip ( covering type) prostora, koji pred-
stavqa jednu homotopsku invarijantu, a koji se na lep na~in daqe povezuje
sa odre|enim svojstvima proizvoda kohomolo{kih klasa. U zavisnosti od
vremena, bi}e date ocene za broj temena minimalne triangulacije nekih
Grasmanijana.

Sr|an Stefanovi},Matemati~ki fakulte UB, Beograd, Srbija

Duality for crossed products of von Neumann algebras

Von Neumann algebras are one of the most important areas of research
within the operator theory. Their expansion was felt in the seventies of the
last century in the works of authors M. Takesaki, U. Haagerup, A. Van Daele,
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A. Connes and others. In presentation, we will introduce all necessary terms
and describe construction of crossed product of von Neumann algebra M
and a locally compact abelian group G. We will prove that second crossed
product (M oα G) oα̂ Ĝ is isomorphic to tensor product M⊗ B(L2(G)),

where Ĝ is dual group of G and α and α̂ are action of G and dual action of
Ĝ, respectively. This result played an important role in the classification of
factors of type III, for which, among other things, Alain Connes received a
Fields medal.

Ivan Tanasijevi}, Univerzitet u Kembrixu, Kembrix, Ujediweno
kraqevstvo

Aktivne ~estice u elipsoidnim vrtlozima

Predavawe }e se sastojati iz tri glavna dela. Prvi deo predstavqa uvod
u tematiku kretawa aktivnih ~estica u viskoznim tokovima tj. pri malom
Rejnoldsovom broju, kao i motivaciju za posmatrawe problema iz naslova.
U drugom delu, fokus se prebacuje na elipsoidne vrtloge i na dokaz da
se ~estice oblika osno-simetri~nog elipsoida sa translatornim pogonom
kre}u po orbitama sa ograni}enim odstojawem od centra vrtloga. Posled-
wi deo predavawa }e biti posve}en uvo|ewu stohasti~kih efekata u prob-
lem kao {to su translatorno i rotaciono Braunovo kretawe ~estica i
wihov uticaj na prethodno prezentovani dokaz.

Aleksandar Vu~i},Matemati~ki fakulte UB, Beograd, Srbija

Dodecahedron from the Toric Topology point of view

\or|e @ikeli}, Institut nauke i tehnologije, Be~, Austrija

Termination of (probabilistic) programs

Probabilistic programs provide a rich framework for modeling various prob-
lems and their applications in different areas of computer science, and at the
moment there exists a great interest in their formal analysis. In this talk we
will introduce the problem of termination of probabilistic programs as one of
the basic liveness properties of programs. We will start with a brief overview
of existing methods for proving termination of classical imperative programs,
which are based on the idea of ranking functions. Subsequently, the focus of
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the talk will be probabilistic programs, and methods for proving their termi-
nation which are based on generalizations of the idea of ranking functions,
mainly using the results from the theory of martingales. In the rest of the
talk we will present some of the more recent results, mainly the concepts of
ranking and repulsing supermartingales as well as polynomial algorithms for
synthesizing them in the case of affine probabilistic programs.
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