XXIX Kuposckasn Jlemnas Mwuozonpedmemmnas [lxona
Buwruas, 3-28 uroas 2013 zoda. Ipogdu 9.

T'pynnbi. 10 urod.

Onpenenenne. Muoxkecrso G ¢ GunapHoit onepanueii * HasbiBaercs 2pynnoti (G, *), €Cu BBITOJTHEHBI CIeTY-
OTIEe aAKCHOMBI:
1) (accorumaTuBHOCTD) 17151 JIOOBIX a, b, c € G uMeer MecTo a * (b ¢) = (a % b) * ¢;
2) (cyurecrBoBaHUe HENTPAJIBHOTO 3JI€MEHTA) cymiecTByer sjiemeHT e € G Takoil, 4yro juig Jjwboro a € G
BBIIIOJIHEHO € % @ = 4 * € =
3) (cyumiecTBoBaHME 00paTHOIrO 3JEMEHTA) Jyisd JI000r0 sjementTa a € G cywecrByer sjeMent b rakoii, 4ro
axb=bxa=e.

Oupegenenune. I'pynna G ¢ onepanueii * Ha3bIBaeTCs Kommymamuerol (wiu abeaesot), ecin Va, b € G axb =
b*a.

1. a) JJokaxkuTe eIuHCTBEHHOCTh HEHTPAJILHOIO HJIEMEHTA.
6) lokaxkure eAuHCTBEHHOCTH OOPATHOIO HJIEMEHTA.

2. SIBsAroTCA JM CIIEYIONINE MHOMKECTBA ¢ OHHAPDHBIME ONEPAIMSIMU HA HUX TPYMIaMU (€CIH SBJISIOTCS, TO
abeJIeBbIMU HJTH HET):
a) Hesible Yucia ¢ onepaiueil cioxenus (Z,+);
6) narypaJsbhbie ducia ¢ ouepaiueii caoxenus (N, +);
B) JefiCTBUTE/ILHBIE YNCIa ¢ onepanued ymuoxenus (R, X);
r) AeficTBUTENbHBIE TTOJOKHUTEIbHBIE YUCTIa ¢ omeparyeli yMHoxkerust (R, X);
1) MHOYKECTBO BEKTOPOB Ha IJIOCKOCTH C OIepaIieil CIoXKeH s,
€) MHOKECTBO MHOTOYJIEHOB OT TPEX NMEPEMEHHBIX HaJ| noseMm F7 ¢ onepanmeil cioxkenus;
1) uaTepBal (—c,c) ¢ onepanuei u o v = ffuii);
€) MHOKECTBO JIBMZKEHUH ILIOCKOCTH C onepa;meﬁ KOMIIO3UIIUY;
7K) MHOYKECTBO TOBOPOTOR C OTepaIeli KOMIO3UIIN;
3) MHOXKECTBO MEPECTAHOBOK 7. 9JIEMEHTOB ¢ onepaiueii kommozuimu (S, );
M) MHOXKECTBO Y6THBIX [EPECTAHOBOK 72 3JIEMEHTOB C ONepaIieli KOMITO3UIIH;
K) MHOKECTBO HEYETHBIX TIEPECTAHOBOK 7 JIEMEHTOB C OIEPAIMeil KOMIIO3UINY;
JI) MHOZKECTBO [EPECTAHOBOK 10 3/1EMEHTOB, KOTOPbIE ABJAIOTCA TPETHUMH CTENEHAM KAKMX-TO JPYTHX I1€PECTAHO-
BOK;
M) MHOXKECTBO OCTATKOB TI0 MOJLYJIIO 7 C oreparnueii cioxenus (Zy, +);
H) MHOKECTBO HEHYJIEBBIX OCTATKOB [0 MOIYJIIO 1 ¢ omepanueil ymuoxkenus (Zy \ {0}, x).

Ounpenenenne. Konuvecrso siemenTos rpynnbl G Ha3biBaeTcd nopadxom rpyiibl G u obosnadaercs |G|.

Ilopsitok rpymmbl MOKET ObITH B OECKOHEYIHBIM.

Onpenenenune. Ilopsdkom 37€MEHTA ¢ HA3BIBAETCS MUHUMAJIBHOE TAKOE HATypaJibHOE 1, uTo ¢" = e. Ecmam
TAKOTO M HE CYIIECTBYET, FOBOPAT, 4TO ¢ — JIEMEHT OECKOHEIHOrO opgAaKa. [lopsiok seMenta g obosHagaercs |g|-.

3. Jlokaxkure, 9TO B KOHEYHON TPYIITE KAXK I SJIEMEHT UMEET KOHEUHBIHN TOPSIIOK.

4. Moryr siu B GECKOHEYHO IPYIINEe BCE JIEMEHThI UMETh KOHEUHBIH MOPSIOK !

Omnpegenenne. [ogmuoxkecTBo rpymibl G, KOTOPOE CAMO SIBJISIETCS TPYIIION OTHOCHTEIBHO TOM 2Ke OlePaIii,
HasbiBaeTCs nodzpynnot rpynnsl G. Obo3nadenne: H < G.

5. Jlokaxkure, 9TO mepecedenre Ji00ro Habopa MOArPYI SABJISETCsS TOATPYIIO.

6. Moxer jiu cOOCTBEHHAST TIOATPYIINA IPYIILI OBITH W30MOPQHO BCeil rpymme?

Ounpenenenne. Ilycre H < G u g € G. Muoxkecrso gH = {g* h|h € H} Ha3bIBAETCI ALEbLM CMEIHCHBIM
xaaccom rpynibl G o noarpymme H.

7. Jdokaxkure, 910 JBa JIEBBIX CMEXKHBIX KJIACCA [O OJHON U TOM 2Ke HOArpylie jmbo He MmepecekalTces, Jubo
COBITAIAIOT.

8. Onurure MHOXKECTBO CMEXKHBIX KJIACCOB i cJeayromux rpymn u noarpymm: a) R < C; 6) Z < R; B)
R* < C*; r) noarpynna napaJsuiejibHbIX [EPEHOCOB B I'PYIINE JBUKEHUI; /1) TOArpyIIna IOBOPOTOB BOKPYT JIAHHOM
TOYKM B TPYIIE JBUKEHUI.

Omnpegenenne. KomnuecrBo CMEKHBIX KIACCOB HA3bIBAETCH uHdekcom noiarpynisl H B rpymne G u obo3Hagda-
ercs [G: H.

9. (Teopema Jlarpanxka) [Inst Koneuwnoil rpynmel G okazkure, uro a) |G| = [G : H] - |H| nnsa Besakoi
noxrpynnst H; 6) |G| nenutcs Ha |g| 17151 BCAKOTO J€MeHTa g.



