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IIpuMepsI rpynin

AJI8¢1. CuMmMeTpHrueckas rpymnmna S, CTaHJapTHO JelcTByeT Ha MHoxecTBe X = {1,...,n}. Onu-
myTe OpOUTH ANAroHAJIBHOTO JeiicTBuA S, Ha X" npu m < n (HayHUTE Cc M = 2, 3, ...).

AJI8¢2. KoHeuHas rpynna TpaH3UTUBHO JEMCTBYeT Ha MHOXECTBE 13 He MeHee ABYX 3JIEMEHTOB.
Bcerna i1 B Hel eCTh dJIeMEHT, JeMCTBYIIINU 0e3 HeMOABUXXHBIX TOYEK?

AJI803*. MoxHO i1 B urpe «15» oCyIieCTBUTh TPAHCIIO3UIMIO dullek «1» U «2» Tak, YTOOb BCe
ocTaJsibHble (PUIIKU B pe3yJIbTaTe OKa3anCh Ha CBOMX MCXOHBIX MeCTax?

AJI8¢4 (H. H. KoncrantuHos). B ropoge N paspemarnTcs Jviib NPOCTHE JBYCTOPOHHNE OOMEHBI
KBapTI/Ipl, MpU4YEéM B TeueHHe OQHOIr0 AHA KaXIOMYy XKHUTeJII0 pa3pellaeTcs cheaTh He OoJiee
oHOrO o6MeHa. MOXHO Ji 3a ABa JHA OCYIIECTBUTH JIIOOOU, CKOJIb YTOAHO CJIOKHBIN o6MeH??

AJI8¢5 (mpocrora rpynmnel SO;). O6o3HauuM 4vepes R, , € SOz, rie v € R3, ¢ € R, mosopoT
BOKDYTI OCH, HaIlpaBJIEHHOM BJ0JIb BEKTOpA v, Ha yroJi ¢ no YC, ecsm cMOTpeTh BAOJIb . [1o-
Kaxure, 4T0 FR,, ,F 1= Rpy o AnA Beex F € SO3, u fokaxwure, 4ro rpymnma SO; mpocra.

AJI8¢6. [Ipu kakux m u n rpynmna ausapa D,,,,, nsomopbHa D,, X Z/(n)?

AJI807*. JlokaxuTe, yTO Jrobas MOATPYINA, UHAEKC KOTOPOU paBeH HaMMEHbIIEMY AeJIAIeMy
MOPSAIOK T'PYIIIBI TPOCTOMY YHCJTy, HOpMaJIbHa.

AJI8¢8. Ilycth npu kaxaoM k € N unciio sj1eMeHTOB NopsAka k B KOHEYHbIX rpynnax G u H
01MHaKoBoO. BepHo sy, uTO G ~ H?

AJI849. Ilycts H — m06as, a N — HopMaJsibHas NOArPYNIbl HeKou rpynmnsl. [Tokaxure, uto HN =
= NH saBnsetca noarpynnoui, N<HN, HNN <Hu HN/N ~H/(HNN).

AJI8410 (s1emma o 6a6ouke). Ilycts yeTsipe noarpynnsl 4, B, C, D HEKOM IpyIIibl TAKOBBL, 4TO A<1B
u C < D. INokaxwurte, uto (BND)C/(AND)C ~(BND)/(AnD)YBNC)~ABnND)/ABNC).

AJI8¢11. Onumure rpymniy aBToMopdu3MoB rpynnsl a) Z/(n) 6) Z/(2)XZ/(2) 8) D3 r) D, n) Q.
AJI8¢12. Y kakux IpyIl U3 OpeAbplAyllel 3agauu Bce aBTOMOP(GU3MBI ABJIAIOTCA BHYTPEHHUMM ?

AJI8613*. Kakue 3HaueHHA NpUHUMAET ABoiiHOe oTHomeHue® ¥ € k\ {0,1} YeTHpEX pasHBIX
Toyek Ha P, (k) ¥ Kk U 00, rae k — Mpor3BOJIbHOE T0JIE, O JeACTBUEM TPYIIIIbI S,, mepecTas-
JiAwmen 3Ty Touku? IIpu kakux 9 3TUX 3HaYeHUH MOJIYUYUTCSA MeHbIlle, YyeM AJisA o0lero 9°?

AJI8014. ITocTpoiite nzomopdusmer: a) PSL,(F,) = S; 6) PGL,(F;) = S, u PSL,(F;) = A,

B) PGL,(F,) ~ PSL,(F,) ~ SL,(F,) = As r*) GL;(F,) = PSL,(F,) a*) PSL,(Fq) = Ag.

AJI8015". ITocTpoiite uzomopdusmsr PGL,(Fs) = Ss, paccMoTpeB: a) gerictBue PGL,(Fs) co-
NpSXEeHUSAMU Ha MHOXeCTBe HeJINHEIHBIX? MHBOJIIONUI 6e3 HEeNMOABIXKHBIX TOYEeK Ha P, (Fs)
6) Biioxenue PGL,(F5) < S, u aeicteue PGL,(F;5) sieBeiMu yMHOXeHUAMU Ha Sg /PGL,(F).

AJI8016". ITocTpoiiTe BHEIIHIMEIT aBTOMOPGU3M IPYIIIHL S U JOKaXUTeE, 9T0 Aut S¢/Int S ~ Z/(2).
AJI8617*. JlokaxuTe, 4To AutS, = IntS, npu Bcex® n # 6.

1Korna A BbesxkaeT B KBapTUpY, IPUHA/JIEXABIIYIO B, a B — B KBapTUPY, IPHHA JIeXaBIIyio A; Bce 6oJiee CIOKHbIe
KOMOMHAIMY, CKaxeM, Koraa A Bbe3xaeT B KBapTHUPY, IpUHAJIeXaBIlylo B, B — B KBapTUpYy, NIpuHaAjexasuymwo C, a
yxe C — B KBapTUpy, IpUHaJIEXKaBIIYIO0 A, 3allpeIeHbl.

2T. e. IPOU3BOJIbHYIO OUEKIIMIO U3 MHOXECTBA KBapTUD B ceOs.

3,ﬂeoﬁmoe omHouweHue [a,b,c,d] = b .o e {0,1} paBHO oGpa3y Touku d mpu (eJUHCTBEHHOM) APOOHO

d-a ° c-a

at+B
Jire’ nepesojAlem a, b, ¢ B oo, 0, 1.

4T. e. He JIeXamux B PGL,(F). Ha mectuToueyHoM MHOXecCTBe P, = IP’(]Fé) uMeeTcsi 15 MHBOJIIOIUI 6e3 HeloBUX-
HBIX TOY€K, M POBHO 10 u3 Hux Jjexar B PGL, (F;). [locjieqaue HaxoaATcsA B OMEKIMY € TAKAMH TOYKaMM IIPOEKTHUBHOU
wiockoctu P, = P(S?FZ), KOTOpBIE He SIBJISAIOTCS NPOM3BeAeHusAMY ab Touek a,b € P, = P(FZ). Cp. ¢ npumepom 18.5
Ha cTp. 233 nexkuuu hitp://gorod.bogomolov-lab.ru/ps/stud/geom ru/2021/lec_18.pdf.
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(Hal'[I/IIJ.II/ITe CBOM MMA, OTYECTBO U ('l)aMI/I.TII/IIO)

‘ No [ aaTa [ KTO IIPpUHAJI [ IIoAIINUCh ‘
1] { [ |
L2 | { [ |
31 { [ |
4] { [ |
51 { [ |
6| { [ |
71 { [ |
81 { [ |
KN { [ |
10 | [ [ |
11a
9]
A
12 | [ [ |
13 | { [ |
4a
9]
A
15a
0]
16 | | | |
17 | { [ |




