I'pynibi; rpyIiibl OJCTaAaHOBOK

JIncrok 1

I'pymmbl: ocHOBHBIE cBoiicTBa U npuMepbl. Teopema
Jlarpanka u cjeacTBus.

ONPEAEJEHUE 1. Muoxecrso G ¢ omepamueil * HasbIBaeTcs 2pynnoti, €CJIM BLIIOJIHAIOTCA
CJIEJIYIOIIHE CBOWCTBA:

1) Vo,y,2 € G (xxy) %2 =2 % (y * 2) (aCCONUATUBHOCTD );

2) de € GVx € G exx = x *xe = x (3/1IeMeHT e Ha3bIBaeTcs edunuyel rpynibl G);

3)Vx € Gy € G x*xy = y*xx = e (/1eMeHT Y HA3BIBACTCSA 00PamHbLM JIJI T 1 0003HATAETCST
gepes z71).

Eciu B rpynne G JI0NOTHATEIBHO BBIIOJIHIETCST CBOWCTBO KOMMYMAMUSHOCTA

Ve,y e G xxy=1yx*ux,

To G HA3bBIBaETCA abenesot epynnot.
3HaK * 9acTO OIYCKAECTCs, PE3Y/IbTAT IPUMEHEHUs ONEPAIUU * K 9JIEMEHTAM X U § 3aIlNChI-
BaeTCs depe3 Ty.

SAIAYA 1. B mr060it rpyiine eIuHAIA e IUHCTBEHHA.

SAJIAYA 2. B rpymme G s JiioObIX 971eMeHTOB a, b € G perieHue ypaBHEHUS

CYIIECTBYET U € IMHCTBEHHO.

SAAYA 3. [Ipusemure npumepst rpyum us 2, 3, 4 sinementos. [Ipuseaure npumep HeabesreBoit
rpytuibr! CytnecTByer Jin HeabesieBa TpyIia u3 4 37/eMeHTOB?

ONPEAENEHUE 2. [Ise rpymusl (G, *) u (H, o) Ha3BIBAIOTCS U30MOPEHHHIMU, €CTTA CYTIECTBYET
B3aMMHO-0/THO3HaTHOe oToOpaxkenne ® : G — H Takoe, 11O

Vr,y € G ®(z*xy) = P(x) o P(y).

SAJIAYA 4. OTHOIEHHE 0bimb USOMOPHHOIMU 2DYNNAMY SBIISIETCS OTHOIIEHHEM SKBUBAJICHT-
HOCTH.

SAJIAYA 5. Haiinnre Bce He n3oMOpgHBIE MEKIY COOOI TPYIIBI U3 JIBYX, TPEX, G€THIPEX JJIe-
MEHTOB.

BAIOAYA 6. Kakne n3 yKa3aHHBIX YHCIOBBIX MHOXKECTB C ONEPAIMAMHI ABJISIOTCH IPYIIAMU’?
a) (A,+), tme A — onno u3 muoxkects N, Z, Q, R;
6) (A,-), tne A — onno uz muoxects N, Z, Q, R;
B) (A, "), tie A — omno u3 muOokectB N, Z, Q, R, a Ag = A\ {0};
r) ancaa {0,1,2,...,n —2,n — 1} ¢ onepanueit CJI0KeHUs IO MOJLYIIIO N;
n) aucia {1,2,...,n—2,n — 1} ¢ onepaiueil yMHOKEHUsI TI0 MOJLYJTIO 17



BAJZIAYA 7. Kakue 3 yKa3aHHBIX HUXKe COBOKYITHOCTelH orobpazkenuii muoxkecrsa M = {1,2,...,n}
B cebs 06pa3yrorT (OTHOCUTETHFHO KOMITO3UIIUH) TPYIIITY

a) MHOXKECTBO BCe OTOOPAYKEHMUI;

6) MHOXKECTBO BCEX MHBEKTUBHBIX (CIOPbEKTUBHBIX, OUEKTUBHBIX) OTOOpAYKEHMUIT?

ONPEAENEHUE 3. ['pymma u3 myHkTa 0) IpeAbLIyIIel 3a/adn Ha3blBAeTCs 2pynnot nodcma-
HOB0K NopAdKa N 1 0DO3HATAETCST depes3 S,,.

SAJTAYA 8. CKOJIBKO 3JIEMEHTOB B rpytie S, 7
SBAIAYA 9. dsisterca jim rpymma S, abeseBoit?

BATAYA 10. BeguTe ecTecTBenHOE HOHATHE cmenenu deMenTa g € G: gF. Jlokaxkure oObId-
Hble CBOiicTBa crenenn: (¢")™ = ¢™™, g"g™ = ¢"*t™. Byjer i BBINONHATHCA CBOHCTBO ¢"h" =

(gh)™?
ONPEAEJTEHUE 4. Hemycroe mogmuao)KecTBo H rpynnbl G Ha3bIBAETCST n0d2pynnoti, ecim

Ve,ye Haye HAx ' € H.

BAJAYA 11. Bepro s, 4To cleayionye JBa yTBep:KIeHus o moaMuoxkectse H rpymmer G
PABHOCH/ILHEL

1) H — noarpynma rpyumnst G;

2)Vo,y € H zy~' € H?

SAJTAYA 12. JlokaxkuTe, 9TO KOHETHOE HEIyCTOe TOIMHOXKECTBO JIFOOOM T'PYIIIIhI, 3aMKHYTOEe
OTHOCHUTEJILHO YMHOXKEHUS, ABJISI€TCs MOJArpyIoii. BepHo i 9T0 yTBep2KIeHNE, €CJIM 9TO T0/I-
MHOKECTBO OECKOHEUHO?

BAJIAYA 13. Haiiure Bce TOArPYIIIbI TPYIIIBI MEJIbIX duces (Z,+); Ipymibl MoJCTaHOBOK S.

ONPEAENEHUE 5. [Tycre H — noarpymnma rpynust G, g € G. Torga npasvwm (aesvim) cmeorc-
HOLM KAGCCOM anemenma g no nodepynne H Ha3bIBaeTCsl MHOKECTBO

gH ={gh|he H} (Hg={hg|he H}).

SAIAYA 14. Ilycrs G — rpynna, H — ee noarpynna, g;, g2 € G. Torna mubo g1 H = g2 H, nmubo
g HNgH =10.

SAAYA 15. Ilycrs g1, go — vstementst rpyunbsl G u Hy, Hy — noarpymis: B G. Jlokaxkure, 9T0
CJCIYIONIE CBOMCTBA 3KBUBAJICHTHDI:
a) ngl g QQHQ; 6) H1 g HQ " g;lgl c HQ.

BAJAYA 16. Ilycts g1, go — vmements! rpynmbt G, Hy, Hy — noarpynmst B G. Jlokaxkurte, 9T0
HEIyCTOe MHOXKeCTBO g1 H1Mgo Hy sBIIsIeTCS JTEBBIM CMEKHBIM KitaccoM G 1o moarpytime Hqy N Ho.

BAOAYA 17 *. Ilycrs H — noarpynna rpyunst G, g1, g2 € G, g1H C Hgy. Bepno i, ato Torma
g H = Hgy?

BAJIAYA 18 (TEOPEMA JIATPAHXKA). Eciiu G — koneunas rpymnmna, H — ee moArpyrmmna, To
KOJINYECTBO NPaBBIX (JIEBBIX) CMeKHbIX KjaccoB G 1o H pasuo G : H (3T0 KOJMYECTBO Ha-
3pIBaeTCs uhdexcom noarpynnsl H B rpynme G). Kax ciiectsue, IOpsI0K MOAMPYIIILI BCET A
JICJTUT TIOPSAJIOK TPYIIIIHI.

ONPEAEJEHUE 6. [lopadkom syiementa g rpymibl G HA3bIBACTCS MUHUMAJIBHOE HATYPAJIHHOE
qucsio n > 0 takoe, uro ¢" = e. Ecau Takoro 1umucia He CyIecTBYIOT, TO FTOBOPAT, UTO MOPSIIOK
3JIEMEHTa ¢ OECKOHEUEH.



SAIAYA 19. B KoHedHOI TpyIiiie HOPsiJIOK JI0O0r0 /IeMEeHTa JIEIUT MOPSI0K TPYIIIIHI.

BAJIAYA 20 (MAJIAA TEOPEMA @DEPMA). [lig 1060ro mpocToro 4ucja p u Joboro Hary-
pPaJILHOTO @

a’ =a mod p.
BAZIAYA 21. Haiigure Bce Hem3oMopdHBIE TPYIIIBI HOPSIKA P (P — MPOCTOE YHCIIO).

BATAYA 22. Ecim B rpymne G juig moboro g € G Buimosngercsa g = e, o G — abesesa
rpy1a.

SAJIAYA 23. Haitaure Bce HEM30MOp(HBIE IPYIIIBI TOPsIIKa 6.
SAJIAYA 24. IIpuseaure npumep O€CKOHETHON HeabeeBOil IPyIIIIbL.

SAIAYA 25. CyrmiecTByer i OeCKOHEUHAs TPYIIIA, BCE JEMEHTHI KOTOPOl MMEIT KOHEUHbIM
TOPSIOK !

SBAJIAYA 26. Haiijiure Bce KOHEUHBIE TPYIIIBI, B KOTOPBIX CYIIECTBYEeT HANOOJIbINAA COOCTBEH-
Had IOArpYIIIa.



