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AHHOTAIUA

Jlumiomaast paboTta coaepkuT 26 cTpaHull, / UCTIOIb30BAaHHBIX HCTOYHUKOB,
3 WILTIOCTpAaIUH.

Knroueswle cnosa: mapagokcanbHoe pa3doreHne, CBOOOIHAS rpyMIa, IapaioKe
banaxa—Tapckoro, KOHTPY?HTHOCTb, PAaBHOPA3IOKUMOCTH, KyCOUHAsI H30METPHSI.

Obvexm uccnedosanus: cBOOOIHAs Tpymmna F,, KyCOUYHble U30METPUU TOJI-
MHO>KECTB €BKJIMIOBBIX TPOCTPAHCTB.

IIpeomem uccnedosanus: CylecTBOBaHUE APaJOKCATBHBIX Pa30MeHni oI~
MHO>KECTB €BKJIUIOBBIX TPOCTPAHCTB, B YACTHOCTH SAUHUYHOTO Iapa.

L]env uccneoosanus: n3yunts napanokc banaxa—Tapckoro u ero qokazaTeb-
CTBa B CHJILHOM | citaboit opme.

Memoouwl uccredosanus: o0as TEOPUs MHOKECTB, MPEJICTABIIEHHUE TPYIIIIbI
F,, nericTBUE rpyII HA MHOXKECTBAX.

llonyuennwvie pezynomamst u ux HosuzHa: W3y4deH mnapanokc banaxa—Tap-
CKOTO, BBIYHMCIIEHA MOIIHOCTh Pa30MEHHs TOPOIINHBI, PEATU3YIOMIETO KYCOUHYIO
U30MeTpHIo ropoirHbl 1 CoJHIIA.

Llocmoseprocms mamepuanos u pe3yrbmamos OUniIOMHOU pabomyl: BCE pe-
3yJIbTaThl 00OCHOBAHBI CTPOTMMH MaTEMAaTHICCKUMHU JTOKA3aTeIbCTBAMH.

Obnacmov 8603MONCHO20 NPAKMUYECKO20 NPUMeHeHUs: padoTa HOCUT Teope-
THUYECKHI XapakTep.



AHATAIDBIA

JpimioMHas pabota 3msimuae 26 cTapoHak, / BBIKAPHICTAHBIX KPBIHIIL,
3 UTroCTpaIllbIil.

Knrouaevia cnoswi: napagakcanbHae pa3oinieé, ceadoaHas rpymna, napaaokc
banaxa—Tapckara, KaHTpy HTHACIIb, POYHapaCKIIaJadbHACIh, KaBaJIKaBas 13aMeT-
pBIS.

Ab'exm oacnedasanus: cBaboaHas rpyna F,, KaBaJIKaBbls 13aMeTPhIl TaIMHO-
CTBay 3YKIIIJIaBbIX MPACTOP.

Ilpaomem OacnedasanHs: iCHaBaHHE MapaJaKCATbHBIX Pa3OIlIgy MaaMHO-
CTBay 3YKIIIJIaBbIX MPACTOP, y MPbIBATHACLI aJ31HKaBara mapa.

Mbdma oacneoasannsa: BeIByUbILb Mapagokc banaxa—Tapckara i siro qokassl §
MOITHaH 1 ci1aboit hopme.

Memaowv Oacnedaeanns: aryiibHas TI0pPbli MHOCTBaYy, MpPaJCTayJICHHE
rpynel F,, 13esiHHE rPpyIl HA MHOCTBAX.

Ampuimanvia eviniki i ix Hasi3Ha: BBIBy4YaHbl mapanokc banaxa—Tapckara,
BbUIIYaHa MaryTHACIb pa3Oillllsl TapOIIbIHBIL, IKOE prali3ye KaBaJIKaByIO 13aMETPHI0
rapouibiabl 1 CoHIa.

Haxnaonacyb mamopwisanay i 6bIHIKAY ObINIOMHAU pabomvl. yCe BBIHIKI
aObrpyHTaBaHbIs CTPOTIMI MaTAIMATBIYHBIMI I0Ka3aMI.

Bobnacyv  macuvimaca npaxmeiunaca npvimaHenHs: paboTa  HOCIIb
TIAPITHIYHBI XapaKTap.



ANNOTATION

The diploma thesis contains 26 pages,7 reference sources, 3 illustrations.

Keywords: paradoxical decomposition, free group, Banach-Tarski paradox,
congruence, equidecomposability, piecewise isometry.

The object of the research: free group F,, piecewise isometries of subsets of
Euclidean spaces.

The subject of the research: the existence of paradoxical decompositions of
subsets of Euclidean spaces, in particular the unit ball.

The purpose of the research: to study the Banach—Tarski paradox and its
proofs in the weak and strong forms.

Methods of research: general set theory, representation of the group F,, group
actions on sets.

The results of the work and their novelty: the Banach—Tarski paradox has been
studied; the cardinality of a decomposition of a pea realizing a piecewise isometry
between the pea and the Sun has been computed.

Authenticity of the materials and results of the diploma work: all results are
supported by rigorous mathematical proofs.

Recommendations on the usage: the work is theoretical in nature.



