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This lecture is dedicated to Zarko Mijajlovié¢ 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 RY 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 7 = 4. Furthermore,
they conjectured that every collection of j measures on R? can be bisected
with a k-element affine hyperplane arrangement provided that d > [j/k].
The conjecture was confirmed in the case when d > j/k = 2% 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 Blagojevi¢, Frick, Haase & Ziegler (2016),
based on the equivariant relative obstruction theory, that was developed
for handling the Grinbaum-Hadwiger-Ramos hyperplane measure partition
problem. Furthermore, this approach allowed us to prove even more, that for
every collection of 2%(2h + 1) + ¢ measures on R?** there exists a (2h + 1)-
element affine hyperplane arrangement that bisects them simultaneously.

(This is a joint work with Aleksandra Dimitrijevi¢ Blagojevié¢, Roman Kara-
sev and Jonathan Kliem)

Muxajno Uexuh, Makc-Ilnank unciwiuiayii 3a mattiemaitiuxy, bon, CP Hemauxka
Buaunjapacku TOK M KOHIEHTPALHja CONCTBEHUX BPeTHOCTH JIANIACH]aHA Y MOJIH-
epuma

Heka je P KoHBeKcaH MOIUroH y mpoctopy R3. Ha oBoM npenaBamy nokaszahemo
KaKo JMHAMMYKE OCOOMHE OMIMjapACKOT ToKa Ha P, uMmajy mocnenuiie Ha KOH-
IICHTPAIIN]y COTICTBCHUX BPEIHOCTH JTaTjlachjaHa y TUMeECy Kajia CHepruja TeKU



occkonaunoctr. [lpenmsHuje, mokazaheMo ja 3aTBOpeHe OPOUTE AATCKO O/
UBHIIC JIeXkKe y (HaMUIHUjU 0JT KOHAYHO MHOTO MMEP30BAHUX IWIMHIApA, U KaO
MOCIEIUITY JIeTYKOBATH KOHIIEHTpAaIH]y Mace 01u3y usuma. [IpeTxomHe crynuje
cy obyxBartalle JeJHOCTABHHUJH CIIyYa] IOJIMTOHA Y paBHU. 3acCHOBAHO Ha 3a-
jennuukom paay ca B. Georgiev u M. Mukherjee.

Humutpuje Hunmunosuh, Yuusepsuiiein y bony, bon, CP Hemauka

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 B,(0) C C" into the cylinder
Yr(0) = D x C"! 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.

Hanmu6op danwnosuh, Maiiemaimiuurxu gpaxynitie ¥b, bBeorpan, Cpouja

Kpatku ocBpt Ha Kneser-oBy xunoresy

Martin Kneser je 1955. ronune pazmatpao cienehu KOMOMHATOPHHU TTPOOIEM:
Axo umamo ckyi og 2n + k enemenatiia, u ckyi we2osux n-gogcKyiiosa dogeaumo
Ha k+ 1 cxytiosa, Waga focilloju KiaAca Koja cagpaitcu gea qucjyHKImHA n-dogcKyia.
Pememe koje je 1978. monyauo L. Lovasz O6mio je UMCTO TOIMOJIONIKO, B MOXKE
ce cMaTpaTu MMOHUPCKUM PajoM y 00JacTH Tomosolike komMonHaropuke. Lusmb
OBOT M3Jarama je Ja U3J10KUMOo Barany-eBo perieme, 1 HICTAKHEMO HEKOJIMKO
€KBUBAJICHTHUX (popMyalija OBe XUIIOTE3E.

bornan bBophesuh, Ipupogro-maitiemaiauuxu gaxynigeini YVH, Hum, Cpouja

PemaBame CuiiBecTepoBe onepaTopcke jeTHAYMHe U IPUMEHe
MartpuuHe 1 orepaTopcKe jeqHAaYNHe 00IMKa

AX -XB=C

rme cy A, B u ' marta mpeciukaBama Ha OQroBapajyhum mpocropuma, Has3u-
Bajy ce CunBecTepoBe jeqHaunHe, y yact J. J. CunBectepa, koju je 1885. rogune



MOCTABUO MOTPEOHE U JOBOJHHE YCIIOBE /Ia JTATa MATPUYHA je/THAYHHA UMa Je/TUH-
CTBeHO pereme. 1956. roauHe je Po3eHOIyM Te pe3yaTaTe mpoImupuo Ha CIydaj
kana cy A, B u C orpaHUYeHH JIMHEAPHU OTIEPATOPH.

ITocToje OpojHM pe3ynTaTH KOJU Ce TUUY KOHCTPYKIMje (€r3aKTHOT U TIPH-
ONMDKHOT) JEMHCTBEHOT pElICHhaA, Ka0 U MPUMEHE OBE JeAHAUMHE Y APYTUM
rpaHaMa mMaTeMaTuke (CTaOWIHOCT Mo JbamyHOBY AMHAMUYKUX cucTema, EM-
OpujeBa TeopeMa 0 KOMyTaTUBHOCTH, CIIEKTpalTHu oniepaTopu u [TyrHam-Darre-
JI0OBa CBOJCTBA ONepaTopa, XUIIOHOPMAITHU ONepaTopH ), PU3MKe, pauyHAPCTBa,
€IeKTPOTEXHHUKE, . . .

Cnyuaj xama A, B u C HUCY OTpaHUYEHU OTMepATOPH, a pelliekha oaroapajyhe
CunBecTepoBe jeTHAYMHE HUCY JE/TMHCTBEHA, JECTE IMIHU JIOTMPUHOC OBOj TEMH.
IMpukazahemo TOBOJBHE YCIIOBE 3a CT3UCTCHIN]Y PEIICHha, TPUKA3ATU aJTOpHU-
TaM 3a KOHCTPYKIIM]Y OIIITET pellekha, a IOTOM WIYCTPOBATU IIpUMEpUMa HA
mudepeHurjamtHuM 1 HItypm-JInyBUIOBIM oniepaTopuMa.

Jenena Usanosuh, Apxuitiexitioncku gpaxynite Yb, beorpan, Cpouja

Geometrical realisation of the simple permutoassociahedron
by Minkowski sums

A family of simple polytopes named permutoassociahedra was introduced
and realised by Barali¢, Ivanovi¢ and Petri¢ as a family of polytopes denoted
by PA,,. Their explicit realisation with systems of inequalities representing
halfspaces in R""! 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 PA,,. 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.

Credan UBkoBuh, Maitiemaitivuku unciauityii CAHY, beorpan, Cpbuja

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



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.

Ounun Jexuh, Maiemaitivuxu gpaxynige ¥Yb, Beorpan, Cpouja

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.

®unur Jestuh, Maitiemaitivuku uncimuiiyii CAHY, beorpan, Cpouja

Kantoposuh-Py6unmraju noanronu u bupose cdepe

IMokazyjemo na je KantopoBuh-PyOuHinTajH moauTon METPUYKOT MPOCTOPA
MIPUIPYKEHOT UKy n3oMopdan bupoBoj chepu mpuapykeHoj oaropapajyhem
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CHUMITIUIMjATHOM KOMILIEKCY ,,KPATKHX cKyrnoBa . I1poay0sbyjyhn oBo omaxame
J0Ka3yjeMo monuronainocT Buposux cdhepa mpuapysxkenux ,,treshold” cummn-
[IUjaTHUM KOMIUTEKCHMA.

Jemena Katuh, Maitiemaitivuxu ¢axynitie Y, beorpan, Cpouja

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. Peri¢.

Hanuna Kocanosuh, Makc-ITnauk uncitiuiiyia 3a maitiemaitiuky, bon, CP
Hemauka

Knot invariants and configuration spaces

One approach to knot theory considers the space of embeddings Emb(S', S?),
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.

MupocnaB Makcumosuh, IIpupogno-maitiemaitivuxu ¢axyaiwieiri Y11, KocoBcka
Mutposuia, Cpouja

O reose3ujckum JiMHUjaMa

I'eone3njcke MUHMje Cy OHE JIMHHU]E Ha TTOBPIIU KOje HUCY T€0Ie3UjCKH 3aKPUBII-
jene. OHE ce MOTY OJPE/IUTH PIIABAHEM CUCTEMA AU(PEPECHITNjATHUX JeTHAUYNHA
npyror pena. Ha oBom mpenaBamy heMo BUJIETH IbMXOB TEOMETPU]CKH MTPUKA3
Ha HEKUM TOBPIIMMA U MpeJIcTaBulieMO KOHCTPYKIIN]Y TIOBPIIH KOje JaTy JIMH-
Hjy caJpKe Kao TeoJe3njcKy. YIora reo/ie3ujcKux JIMHUja Ha MOBPIIU Ce MOXKe
YIIOPEIUTHU ca YIOTOM IpaBe JIMHUjE Y PaBHU, 300T Yera ce YecTO I0BOJIE y Be3U
ca Hajkpahum nmyTem u3mely Be Tauke HA TOBPIIIU.

Jenena Mapxkosuh, Maitiematiuuxu axyniie Yb, beorpan, CpOuja



O Kemnut30B0j xunore3n

Kemuut3oBa xunotesa je popmynaucana kao yomureme Teopeme Epnoma, I'nnsz-
Oypra u 3uBa, KOja TBP/AM Jla OUITO KaKO Jia HAIpaBUMO CKyIT o1 2n — 1 1enux
OpojeBa, MaheMo y leMy TTOACKYIT KapAUHAIITHOCTH 1, TAKAB Ja je apUTMETHYKA
cpenuHa TUX OpojeBa 1eo Opoj. I'eHepaHo, 3aHNMa Hac KOjH j€ TO HajMambH Opoj
emoOpojHUX Tauaka y EykimuackoM mpocTopy auMeH3Hje k, Takap a Kako ToJI
Jia n3a0epeMo Te TAYKE MOKEMO JIa TBPAMMO J1a Y HeMY TIOCTOJU MOACKYIT O/ 1.
Tadyaka uuje TCKUINTE uMa 1enoopojHe koopaunate. McrocraBuino ce fa je Beh
3a paBaH TENIKO OJpeaUTH Ty BpeaHocT. Kpuctujan Pajxep je mokaszao na je y
paBHU Taj O6poj 4n — 3. Ha usmaramy he OuTH IpeAcTaBIbEH OBaj pai, aau U
HeKe JOJIATHE CTBAPU Be3aHE 3a OBY TEMY.

Jlyka Munuhesuh, Maiemaitivuxu uncimuitiyiui CAHY, beorpan, Cpouja

Hosa ropmwa onena y Pam3ujesom npod.iemy y perierku

Pemetka pema IV je mpousBoa ABa KoMIuteTHa rpada pena N, Tj. Tpad LUK Cy
4BOpOBH ypehenu maposu Opojesa y [N, ca rpanama nsmeljy maposa Koju umajy
UCTH MPBY WK JIPYTH SIIEMEHT. Y TIPBOM CITYYajy TPaHY HA3MBAMO BEPTUKAITHOM,
a y IpyroM XOPU30HTAITHOM. [IpaBOyraoHWK y pPEIIeTKH je YeTBOPKA YBOPOBA
obmuka (a,c), (b,c),(a,d),(b,d). Pam3sujeB mpobieM y pelieTKH je Aa ce 3a
naro r oppenu HajMatbe N = N(r) TakBo ma cBako Gojerbe IpaHa pelieTKe
pena N y r 60ja OCTOje MPABOYTAOHUK U 00j¢ ¢; U ¢y TAKBE Jja Cy BEPTUKATIHE
rpaHe TIpaBOyraoHuKa o0ojeHe 00joM c1, a XOPHU3OHTAITHE 00joM Co. Y OBOM
rpeaBarby IIeMO MPEACTABUTH HOBY TOpbY orleHy 3a N. Jlokas je 6a3upaH Ha
KBa3u-CIIy4ajHUM rpadoBuMa.

Hena Munomesuh, @axyaisei 3a ungopmayuone cucitieme u iwiexnonoduje VI,
ITonropuma, Lipua I'opa

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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3opan Pakuh, Maitiemamivuku ¢axynie Yb, beorpan, Cpouja

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 T,M 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 Ry 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 Andreji¢.

Epuka Ponman Poa, [[enitiap 3a maitiemaifiuuxa ucitipasicusarea, I BaHaxyarto,
Mekcuko

TBA

Hukoma Canosek, Maitiemaimivuku ¢axynige Yb, beorpan, Cpouja

bpoj TeMeHa MUHMAIHE TPUAHTYJIALH]je

Ha oBoMm mpemaBamy 1eMo H3JTOXKHUTH JOKBY OlLIEHYy 32 Opoj TeMeHa TpHAaHTY-
Januje Kopuctehu T3B. MOKPUBAUKHU THUII ( covering type) mpocTopa, KOju Ipe-
CTaBJba jeHY XOMOTOTICKY MHBAPHJAHTY, a KOJU ce Ha JIeTl HAUMH JaJbe TOBe3yje
ca oapeheHrM CBOjCTBMMA TIPOU3BO/IA KOXOMOJIOIIKUX KiIaca. Y 3aBUCHOCTH O]1
BpeMeHa, Ouhe jate oreHe 3a OpPoj TeMEHA MUHMMAJIHE TPUAHTYIIAIN]E HEKUX
I'pacmanujaHa.

Cpban Credanosuh, Maitiemaitivuxu axyaitie Y, beorpan, Cpouja

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,



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 GG. We will prove that second crossed
product (M x, G) xg G is isomorphic to tensor product M @ B(L*(Q)),
where G is dual group of G and « and a are action of G and dual action of
G, 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.

Wsan TanacujeBuh, Yuusepsuiteii y Kemopuuy, KemOpun, VienumeHo
KpaJbeBCTBO

AKTHBHE HeCTUuIe y ¢/JIMiCouHuM Bp1JiO3uMa

IMpenaBame he ce cacTojaTu U3 TpH TN1aBHA nena. [1pBu geo npeacTraBiba YBOLI
y TEMATUKY KPETarba aKTUBHUX YECTUIIA Y BUCKO3HUM TOKOBUMA Tj. IIPU MAJIOM
PejnomncoBom 6pojy, Kao 1 MOTHBAIIM]Y 34 TOCMATparhe MpodeMa U3 HACIOBA.
V npyrom naeny, ¢okyc ce mpeballyje Ha €IUTICOMIHE BPTIOTE M Ha JOKa3 J1a
ce yecTHlle 00IMKa OCHO-CUMETPUYHOT eJTUTICOU 1A ca TPAHCIATOPHUM IIOTOHOM
kpehy o opbutama ca orpannheHuM ofcTojameM oJ1 IIeHTpa BpTiiora. [locnen-
U JIeo IpenaBama he Outu mocsehen yBohemwy croxacTuukux edekara y mpoo-
JIeM Kao IITO CYy TPAHCIATOPHO M POTAlMOHO BpayHOBO KpeTame uecTHIid U
IbUXOB YTHUIIA] HA TTPETXO/IHO TTPE3CHTOBAHU JIOKA3.

Anekcannap Byuuh, Maitiemaimivuku ¢axyniie Yb, beorpan, Cpouja

Dodecahedron from the Toric Topology point of view

‘bophe Kuxenuh, Huctauitiyii nayxe u diexnonoiuje, beu, Aycrtpuja

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



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.



