Kuposckas JIMLL, M8, npochn rpynna AOJT1 “Buwknns”, 1-26 nrons 2024 r.

Jlemma He-BbepHcanpga

19 nrons

1. MNycte p — npocToe yucno. Pasobbém kpyr Ha P cekTopoB U Dysem kKpacuTb B a LiBe-
ToB. Bbynem cunTtaTh packpackn 3KBUBASIEHTHBLIMU, EC/IN X MOXKHO MEPEeBeCTU Apyr B Apyra
NOBOPOTOM.
(@) Ckonbko packpacok MOXET fiexaTb B OAHOM KJacCe SKBNBANEHTHOCTN?
(6) Caenaiite otctoga BbiBog, 4To aP = a(mod p).
2. HazoBém y30pom packpacky Tabauusl X1 B aga useta. OaHoli onepauueid paspeliaercs
NepeKkpacuTb BCE KNETKN NoBbIX CTONOLOB UK CTPOK B MPOTUBOMONIOKHbIE LBETA.
(a) [okaxuTe, 4To ecnn npumennTb BCe 2°™ onepauuii K OfHOMY U TOMYy e Y30py, TO
noJlyYeHHble TakuM 0bpa3om y30pbl DyayT BCTpeYaTbCs POBHO MO fiBa pa3a.
(6) Byzem cunTaTh y30pbl O4MHAKOBLIMU, ECIIN OLMH MOXKHO MEPEBECTH B APYTOM MPU NOMOLLY
oaHoii onepauun. CKONbKO CYLLECTBYET PasUYHbIX Y30pOB?
3. [na npaBuabHOro N-yrofibHMKa Ha MJOCKOCTU PacCMOTPUM MHOXecTBO D, BCex aBumxe-
HUIA, KOTOpPbIE NEPEBOAAT ero B cebsi.
(a) Paccmotpum Bepwmnbl A n B. Jokaxute, 4to cpegun anementos D, cywiecTByeT poBHO
NBa ABWKEHUS, KOTOPbIE NMEPEBOASAT OAHY B APYryHO.
(6) Cxonbko Bcero anemenToB B MHOXecTBe Dy, 7 BepHo nn, 4to ntoboe Takoe gsuxeHne
MOXXHO MPeACTaBUTb B BUAE KOMMO3NULMN CUMMETPUUN 1 NoBopoTa?
4.[lycTb Haf 31eMEeHTaMU HEKOEro MHOXKeCTBa X pa3peLleHo COBEPLLATL HEKOTOPbIE AeliCTBYA
G ={f: X — X}. lpu 3TOM, BbINOJAHEHbI TPU CBONCTBA:

e ToxaecTBeHHoe npeobpasosarne idyx npuHagnexnt G.

e Komnosnuus geiicteuii n3 G takxe npuHagnexnt G.

e Ecan f npunagnexnt G, To oHo obpatumo, u obpatHoe f~! Toxxe npunagnexnt G.
Hazosém opbutoii snementa x € X mHoxectso Gx = {f(x)|f € G} C X.
Hasosém crabuamzatopom snementa x € X muoxecteo Sx = {g € Glg(x) = x} C G.
HokaxnTe, 4To
(@) Ons nwoboro y € Gx suinonHero |Sy| = |Sx|. Kak cnegerene, |G| = |Gx| - [Sx].
(6) ObozHaunm uepes s obuiee 4ncno opbut. [lokaxknTe, YTO BLINOSHEHO PABEHCTBO

S |G| = ZFiX(9)>

gei

roe Fix(g) — 370 uncno Tex snemenToB X, KOTOpbIE OCTAIOTCS Ha MeCTe MOA AeCTBrEM (.
5. Ckonbko cyuiecTeyeT cnocoboB NOKPaCWTb BEPLUVHbI NPABUIBHOMO LIECTUYrObHUKA B K
LIBETOB C TOYHOCTbIO 10 NOBOPOTa?

6. B kBagpate nposegerHa anaroHanb. CKOMbKO CyLLECTBYET CnocoboB MOKPacuTb MNATb OT-

pe3koB (CTOpOHbLI KBagpaTa v AnaroHanb) B K LBETOB C TOYHOCTBIO O CAMOCOBMELLEHNS
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7. (a) Ckonbko BCero cyuiecTByeT BpalleHuii Kyba, npu KOTOpbIX OH nepexoanT B cebsi?
(6) MocuuTaiiTe OTAENBHO HNCNO BPALLEHNA, €CAN OCb BPALLEHNSI MPOXOANT HEpe3 fBe Bep-
LINHBI; YEpe3 CEPeANHbI fIBYX CTOPOH; Yepe3 LEeHTPbl ABYX rpaHeil.

(B) PaccmoTpum Bce packpacku rpateii kyba B k usetos. [ns kaxzgoro Tuna BpaileHus
NOACUNTANTE, CKONIbKO PacKPacoK MepeBOAATCs B cebs.

(r) Ckonbko cyLiecTByeT pasanyHbix (C TOHHOCTHIO 4O BPALLEHNS) pacKpacok rpaHeii kyba B
k usetos?

(8) B uenTpe kaxgoii rpanu kyba Hapucosanu ctpenouky T, |, <— uan —. Ckonbko (¢ Tou-
HOCTbIO [0 BPALLEHUs) CYLLEeCTBYET TakUX PacCTaHOBOK?

8. Bocemb BeplUVH YeTbIpEXMEPHOro runepkyba pacnofioXkeHbl B TOYKax C KOOPAWHATaMy
(x,Y,z,t), rae Bce nepemerHble npuHumMatoT 3Hadverus O wan 1. Pébpa nposogsTcs B ToM
N TONBKO TOM Cllydae, eCv y BEpLUMH Pa3fNM4aeTcs pPOBHO ofHa koopauHaTta. PaccrosiHus
B Y4ETbIPEXMEPHOM MPOCTPAHCTBE BbIYUCASAIOTCA NO aHasornm ¢ TpéxmepHbiM. [locunTaiite,

CKOJIbKO CaMOCOBMELLIEHUIA CYLLLECTBYET Y YETbIPEXMEPHOro runepkyba.

(cm. Takxe en.wikipedia.org/wiki/Tesseract)
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