XXVIII Kuposcxaa AMIL, 3-28 urons 2012 zo0a e 10 kaacc (npogu) e 17 urons

Mopcyet yncna opouT.

1. a) CroapKUME cITOCOBaMU MOXKHO PAaCKPAacUTh IpaHu Kyba a) B InecThb 1BeToB; 6) B Tpu 1BeTa? Bee 1BeTa
AOMAIKHBI IIPUCYTCTBOBATS.

2. CROABKO Pa3AWYHEIX OKepeAui m3 10 6yCHHOK MOKHO COCTaBUTL, ECAM UMEETCT 2 OYCUHKY CUHETO ITBETA,
3 — 3en€HOro ¥ 5 — KPaCHOro? a) O>KepeAbsi MOXKHO BPAIllaTh, HO HEAB3SI IEPEBOPAYUBATE; 6) OIKEPEABST MOXKHO
¥ BpAIaTh, U IIePeBOPAYUBATE.

3. CKOABKO UMeeTCsI Pa3sAMYHEBIX PACKPACOK BEPIINH KBaApaTa He Honee WeM B 2 IIBETa, €CAM OAMHAKOBEIMU
CYUTAIOTCS PACKPACKU, IOAYIaeMble APYT U3 ApPyra IOBOPOTaMu?!

4. TlocunTaiiTe YUCAO PACKPACOK OXKEPEABbS U3 P (p — IpocToe) OYCHHOK B @ IIBETOB (HE BCE IIBETA ODSI3aHEL
IIPUCYTCTBOBATE), ¥ AOKa)KUTe Maayio Teopemy Pepma.

Onpl. IIycTte G — HeKOTOPEHIH Habop mpeobpasoBanu MHOKecTBA X. Opbuma 3aeMeHTa X € X OTHOCATEABHO
G — MHOKECTBO TaKWUX IAEMEHTOB Y € X, B KOTOPble MOXXHO IIEPEBECTH X IpeobpazoBarHusaMu u3 G.

5. IIpeobpasoBaHmMe X — X + @ HA BEIIECTBEHHLIX YWCAAX HA3BIBAETCS CABUTOM. [IycTb G — COBOKYIHOCTH
CABUI'OB Ha BCEBO3MOJKHBIE IIOAOKUTEADBHEIE YMCAQ, Gy — Ha BCEBO3MOXKHLBIE HEOTPHUIATEAbHEIE YMCAa, G3 — Ha
BCEBO3MOXKHEIE ITeAble UrcAa. OnuImuTe opObUTH YUCAA /2 orHOCHTEABHO G 1, G2, G3. B Kakux caydasx Bce Be-
IITECTBEHHBIE YUCAA PA3OUAUCHL Ha HEIIEPECEKAIOITUECS OPOUTHI?

BaxHoe ynpaxHeHue. Kakue mMmeHHO cBo#cTBa G obecreymBaioT pa3bmeHmUe Ha HEIIEPECEKAOITNeCT OPOUTEI?

BbiBoa. PasymHO paccMaTpuBaTh He IPOM3BOABHEIE MHOXKECTBA IPeobpa3oBaHuil, a TOABKO Te, KOTOPEIE obpa-
3yI0T 2pynny. Besae B parbHelmeM 6yAeM 3TO IPeAIOAATATD.

MocTtaHoBka 3apaun. Kax HaiiTm umcao opbuT?

6. IIpuaymaiiTe rpynnsl npeobpa3oBaruil, opbuTaMy KOTOPHIX OBIAY OEBI:
a) 4mcaa, AAOIINE OANHAKOBEIE OCTATKY II0 MOAYAIO 5;

6) Bce mapaAneAbHBIE MESKAY €000 IpsiMble Ha IIAOCKOCTH,

B) BCe KOHIIEHTPUYIECKUE OKPYKHOCTU C (PUKCUPOBAHHBIM IIEHTPOM;

I') BCe IPaBUAbHbIE 10-yTOABPHUKY C AQHHBIM I[EHTPOM;

A) AyYM, UCXOAAINVE U3 AAHHOM Touku (6e3 Hee caMoit).

Mpeanoxenue. Ecau Bce mpeobpasoBanus u3 rpynnkl G, KpoMe TOXAECTBEHHOTO, HE MMEIOT HETIOABUKHEIX
TOYEK, TO AAMHA KaXXAO¥ opbuTsl paBHa |G|, a YUCAO OPOUT pPaBHO..............

Mopans. B curyatuu, onucarHo# B [IpeanrosKeHUY, HAUTH YUCAO OPOUT OUEHD AETKO — TaK KaK OHU OAWHAKOBON
AAMEBL. Ho opbuTh! 6bIBatoT 1 pa3Ho# AAWHEL. OYeBHAHO, 3TO CAyYaeTCs, KOTAA B Ipynne G eCTb HETOXXAECTBEH-
HEBle Ipeobpas3oBaHUs, UMEIOINYe HEITOABVIKHBIE TOUKY. TeM CaMBIM IIOACUET YHCAA OPOUT HAUIPSMYIO CBS3aH C
U3ydYEeHVEM HEITOABVIKHBIX TodeK. WTak, Hago M3yyatb HENOABUXHBIE TOUKM.

Ewe Mopanb. DAeMeHT a HEIOABUIKEH OTHOCUTEABHO IIPeobpasoBaHust ¢, ecal g(a) = a. [TosToMy HEmOABHK-
HbIE€ TOYKY MOXXHO U3y4aTh C ABYX CTOPOH: «CO CTOPOHEI A% U «CO CTOPOHEBI g». [IpUXOAUM K ABYM OIIPEAEAECHUSIM.

Onp2. Cmabususamop Gy sneMeHTa x € X — 3TO TaKOe MHOXXECTBO IIpeobpazoBanuil u3 G, KOTOPBIE IIEPEBOAST
X B cebsi. |Gy| — YMCAO DAEMEHTOB B CTabMAM3ATOPE.

Onp3. Fix(g) — 9MCAO HENOABUIKHBIX SAEMEHTOB IIPe0bPa30BaAHUS (.

7. B 3apave 3 HalipuTe CTabMAM3ATOPEl BCEX SAEMEHTOB U YMCAO HEMOABMIKHEIX dAEMEHTOB BCEX IIpeobpaso-
BaHUIM.

8. M\oxarxuTe, 94TO

a) ecau X,y € X AeXKaT B OAHOM opbuTe, TO KOAMYECTBO IPe0bPa30BaAHUMN, IEPEBOASIIUX X B Y, PABHO UUCAY
Ipeobpa3oBaHUi, NEPEBOAALIINX X B X. CAEAOBATEABHO, 9TO YUCAO He 3aBUCUT OT X ¥ Y, X PaBHO |Gy|;

6) cymMMa MOILTHOCTeH CTabUAM3ATOPOB TOUEK OAHON OpbuThl paBHa |G|; mosTOMY AAZHA OPOUTEL TOYKYX X paBHA
GI/IGxl.

B) CyMMa MOIIHOCTeH CTabUAU3ATOPOB BCEX TOUeK MHOXXeCTBa X B |G| pa3s boablie, 4eM KOAXIECTBO OPOUT;

I') CyMMa MOIIHOCTEN CTabMAM3ATOPOB BCEX TOYEK PaBHA CyMMe MOIIHOCTEN MHOXKECTB HEIIOABUIKHBIX SA€-
MEHTOB Bcex Ipeobpasosanmit u3 G: ) oy |Gx| = deG Fix(g).

JNlemma [He] Bephcaiipa. [Tycts G — rpymma npeobpasoBanuit MHOXKECTBA X. YUCAO OpOUT, HAa KOTOPHIE MHOXKE-
cTBO X pas3bumBaeTcs oA, AEHCTBUEM IPynnbl G, paBHO

|1@| > Fix(g).

geaG



3ameuanue. IIpurosxenust popMyAbl BepHcaiiaa K pEIIeHUIO 33739 OCHOBAHBI Ha TOM, YTO HAXOAUTH YHCAO
HETIOABVKHBIX TOUeK IIpeobpa3oBaHms JacTo OLIBAET Aerde, YeM AAUHEI OPOUT.

9. ITocunTaiiTe YUCAO PACKPACOK OXKEPEABs U3 P (p — HpocToe) BYCHHOK B @ 1IBETOB (HE BCE LIBETA OOSI3aHEI
IIPUCYTCTBOBATh), U AOKa’KUTe Maayio Teopemy Pepma.

10. a) Ecau mepecTaHOBKA O sIBAsieTCS IUKAOM AAMHEL N, a HOA(k,n) = d, To nepecraHoBKa o sBAsteTCsT

npou3BepeHUeM d IIMKAOB AAMHEL 1/d.
6) CKOABKUMU CIIOCO6AMU MOXKHO PACKPACUTh CTOPOHBL IPABUABHOI'O T-YITOABHUKA B A IIBETOB (OTHOCATEABHO
ABUIKEHUM IIAOCKOCTH, COXPAHSIIONINX OPUEHTAINIO)?

11. CroABKEME CIOCO6AMY MOYKHO PAaCKPACUTh IpaHu Kyba B He OoAee UeM B a 1IBETOB (OTHOCUTEABHO ABU-
JKEHUI IIPOCTPAHCTBA, COXPAHSIIOIINX OPUEHTAIINO)?



