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Nazov pracoviska, na ktorom bol projekt rieSeny

Katedra algebry a geometrie, FMFI UK.
Matematicky ustav SAV.

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

Ziadny.

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

Ziadne.

Najvyznamnejsie publikacie (knihy, ¢lanky, prednasky, spravy a pod.) zhriujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace

(i)

J. Korba$§, R. Scheidler, P. Zvengrowski: The Cup-Length of Stiefel and Projective Stiefel
Manifolds, Graduate Journal of Mathematics 6 (2021), pp. 27 — 34. (SCOPUS)

Yanghyun Byun, Julius Korba$, Peter Zvengrowski, Vector fields on projective Stiefel
manifolds and the Browder-Dupont invariant, Topology and its Applications 284, pp. 1-18
(2020). (WoS, SCOPUS)

L. Balko, J. Lérinc, On the cup-length of certain classes of flag manifolds, J. Acta Math.
Hungar., Volume 159, Issue 2, pp. 638-652, (2019). (WoS, SCOPUS)

Rusin, Tomas, A note on the cohomology ring of the oriented Grassmann manifolds
G™_{n,4}. Arch. Math., Brno 55, No. 5, pp. 319-331 (2019). (WoS, SCOPUS)

Rusin, Tomas, Bounds for the characteristic rank and cup-length of oriented Grassmann
manifolds. Arch. Math., Brno 54, No. 5, pp. 313-329 (2018). (SCOPUS)

(ii)

Ludovit Balko, Tibor Macko, Martin Niepel, Tomas Rusin, Higher simple structure sets of
lens spaces with the fundamental group of order 2K, Topology and its Applications, Volume
263, 15, pp. 299-320, (2019). (SCOPUS).
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D. Crowley and T. Macko: On the cardinality of the manifold set, Geometriae Dedicata, Vol.
200 (1), pp 265285, (2019). (WoS, SCOPUS).

(iii)

Adriana Bosakova, Pavel Chalmoviansky: Structure and geometric properties of the
intersection multiplicity of two plane curves Proceedings of the Czech-Slovak Conference
on Geometry and Graphics 2020, Plzen : Vydavatelsky servis, pp. 53-62, (2020).

Marian Fabian, Pavel Chalmoviansky: Skinning of spheres using homotopy Proceedings of
the Czech-Slovak Conference on Geometry and Graphics 2020, Plzer : Vydavatelsky
servis, pp. 75-84, (2020).

Mackovova A., Pavel Chalmoviansky: Voronoi Diagram in Three-Dimensional Hyperbolic
Space, Proceedings of Slovak-Czech Conference on Geometry and Graphics 2021, pp.
109-114, (2021).

Uplatnenie vysledkov projektu

Projekt bol zamerany na zakladny vyskum v matematike. Jeho vysledky prispievaju ku
vSeobecnému poznaniu v oblasti topolégie a geometrie vybranych variet a ich vlastnosti.
Konkrétne uplatnenie oCakavame v pracach vyskumnikov zaoberajucich sa problémom
vektorovych poli, kohomologickej dizky, klasifikaénymi otazkamiv ramciteérie chirurgii a
Studiom prieseku v algebraickej geometrii. Ohlasy na publikacie predpokladame v horizonte
niekolkych rokov. Niektoré vysledky o obalkach jednoparametrickej sustavy kriviek sa
uplatfuju v softvéri na dizajn fontov (fi. Letterink).

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

V Casti (i) sme skumali problém vektorovych poli na projektivnych Stiefelovych varietach, v
ktorom sme boli velmi Uspesni. Podarilo sa nam uplne urcit Z/2Z-kohomologicku dizku
Stiefelovych variet, a aj pri projektivnych Stiefelovych varietach sme boli uspesni zhruba v
polovici pripadov. Okrem toho sme odvodili vyznamné vysledky aj pre niektoré orientované
Grassmannove variety a pre niektoré viajkové variety.

V Casti (i) sme sa venovali Strukturnej mnozine S(X) variety X v zmysle tedrie chirurgii.
Vyuzitim algebraickej tedrie chirurgii sme dokazali isté sucinové formuly v homologicke;
Casti S(X) a ziskali vysledky o akcii grupy homotopickych ekvivalencii X na S(X). Vyuzitim
rho-invariantu sme vypocitali S(L x D) pre sucin SoSovkového priestoru L a disku D. Ziskali
sme vSeobecnu formulaciu zakladov algebraickej tedrie chirurgii pomocou univerzalnych
kon$trukcii a rozpracovali sme novy dékaz hlavnej vety o totélnej chirurgickej prekazke.

V Casti (iii) sme savenovali Strukture priesekovej nasobnosti rovinnych algebraickych
kriviek. Vyuzivame opis pomocou homologickych metdd a podarilo sa ukazat
zovSeobecnenie formuly od BydZovského. Zostrojili sme aj Specialne bazy idedlov, ktoré sa
vyuzivaju na ziskanie priesekovej nasobnosti a dokdzana je jej ekvivalencia s nasobnostou
pomocou Fultonovych axiom. Ziskali sme opis a algoritmus zostrojenia dynamického
Voronoiovho diagramu v hyperbolickom priestore. Predstavili sme niekolko konStrukcii
obalok systémov kriviek, systému sfér, ktoré sa pouzivaju v praktickom dizajnérstve (napr.
fontov). Zaoberali sme sa rafinaCnymi postupmi pre mnoziny bodov ziskané skenovanim
objektov. Sustredili sme sa na ziskanie vierohodného opisu v oblasti singularit. Z vysledkov
sa pripravuju tri dizertacné prace v roku 2022.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v anglickom jazyku
(max. 20 riadkov)

In part (i), we investigated the problem of vector fields on projective Stiefel manifolds, where
we achieved very good results. We were able to determine completely the Z/2Z-cohomology
length of Stiefel manifolds, and also in case of projective Stiefel manifolds, we were able to
exactly solve half of the cases. In addition, we derived important results also for oriented
Grassmann manifolds and some flag manifolds.
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In part (ii), we studied the structure set S(X) of a manifold X in the sense of surgery theory.
Using algebraic theory of surgery we proved certain product formulas in the homological
part of S(X) and we obtained results about the action of the group of self-homotopy
equivalences of X on S(X). Using the rho-invariant we calculated S(L x D) for the product of
alens space L and a disk D. We achieved a general formulation of the foundations of
algebraic surgery using universal constructions and we made progress on the new proof of
the main theorem about the total surgery obstruction.

In part (i), we studied the structure of intersection multiplicity of plane algebraic curves. We
use a description via homological methods and we get the generalization of Bydzovsky's
formula. We also formed special base of ideals, which served for obtaining intersection
multiplicity equivalent to that given by Fulton's axioms. We obtained description and
algorithm for dynamic Voronoi diagram in hyperbolic space. We also provided several
constructions of envelopes for a system of curves and spheres used in practical font
designing. Finally, refinement approach for points sets scanned from objects in the singular
areas were provided. Three dissertation theses are in preparation for submissions in 2022.
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