Kuposckas JIMLL, M8, rpynna nonynpocpu AOJT “Buwkunns”, 1-26 nrons 2024 r.

Jlemma bepHcaiipa

8 nrons

I. (a) Ckonbkumu crnocobamu MoXKHO packpacuTs B Tpu ugeta (a, b, c) kneTkn kagpaTa
5x 57

(6) Ckonbko byget cnocobos, ecam packpackn, CUMMETPUYHbBIE OTHOCUTENIBHO BEPTUKAJIBHOI
cpefHeli NMHUN, CHUTAIOTCA OAUHAKOBLIMIA?

(B) Ckonbko bygeT cnocobos, ecam packpacku, MoayHatoLMecs Apyr U3 Apyra NOBOPOTOM
Ha yron, KpaTHblid 920°, cunTatoTca ogMHaKoBbIMM?

(r) Ckonbko byget cnocobos, ecim 1 MOBOPOTbI, U CUMMETPUN OTOXAECTBSIOT PaCKpackm?
Beenem Heckonbko onpesesieHuii.

MycTb X — MHOXECTBO packpacok «be3 ycnoBuii», Kak B nyHkTe (@). nemMeHTbl MHOXECTBa
X bynem obosHauaTh OykBOI X.

Mycts G — MHOXECTBO Npeobpa3oBaHnii, KOTOPbIE MOXXHO AenaTb € X (Hanpumep, NOBOPOTHI,
nepeBopoThbl U T.n.). dnemenTsl G obosHaumm kak f, g, h. lo cyTn, Mbl MOXeM HaxoanTb
f(x), g(x), g(f(x)) € X. B nocnegHem cny4ae npeobpazosaHue Ha3blBAETCS KOMMO3NLNEI,
N ero MoXHO 0b603HauuTh g o f.

Onp. MHuoxecteo G Ha3blBalOT rpynnoii npeobpasosanuii, ecan oHo obnagaeT CBOCTBAMM:
(a) ToxpecTBeHHOe npeobpasosaHue npuHagnexut G;

(6) komnosnums npeobpasosannii n3 G npuHagnexnt G;

(8) ans kaxgoro g € G ecTb obpaTHoe npeobpasosanue f = g~ ', npunaanexauee G;

(r) Boinonnsietcs accoumatusrocts: ho (gof) = (hog) of. (A koMmyTaTUBHOCTL He

obsizaTesnbHal)

MtoxecTtgo packpacok Ty ={g(x) € X|g € G} Ha3biBaeTCst opbuToii anemeHTa X.
MHoxecTBo npeobpazosaruii Sy ={g € G|g(x) = x} Ha3bIBaeTCA cTabUNU3aTOPOM d1EMEH-
Ta X.
Il. (a) Myctby € T. Jokaxute, yto Ty = T
(6) Boibepem opHy packpacky x. JokaxuTe, 4To Sy siBASIETCS rpynmnoii npeobpasosaHumii.
(B) Tycts mHoxecTBO Sy cogmepxut K anemeHToB g1,92,...,9k, M f — nponssonbHoe
npeobpazosatue us G. Hokaxute, yto fo g1(x) =fo ga(x) =+ =fo gy(x).
(r) HokaxnTe, 4to BCe f 0 gi sBASIOTCSH pa3HbIMU 3eMeHTamy G, XOTb U ANs 3/1eMeHTa X
BbIMOJIHEHbI PABEHCTBA.
(8) HdokaxnTe, uyto ecnu f(x) = h(x), To mHoXecTBa Buga f o gi n h o g; coBnagator.
(e) Hokaxute, uto |Sy| = %
(>) Myctb MHoxXecTBO Ty COmEPXKNT TN 3EMEHTOB X| = X, X2, X3y - - -y Xm. LOKaXuTe, 410
Torga

Gl =[S0, + [Ss] + -+ + S,

(3) Myctb X comepuT M 3nemMeHTOB, T.e packpacok «be3 ycnosniiy. Mycts Y — mHoxe-

CTBO PacKpacoK «C YC/IOBUSIMUY, T.e. MHOXecTBO BCcex opbut B X. [lokakmuTte, 4TO TOrga



Kuposckas JIMLL, M8, rpynna nonynpocpu AOJT “Buwkunns”, 1-26 nrons 2024 r.

BbIMOJIHAETCS PABEHCTBO
Sl + 1S+ 4+ ISk =G| - Y.

(n) Mycte Ny, rae T <1 < |G| — 370 KonmyecTso anemenToB X, nepexofsinx s cebsi npw
npeobpasosannu gi. Jokaxute, 4to Sy |+ [Sx, |+ -+ [Sx | =Ni + Nz +--- + Nig.
1. (JlTemma Beprcaiiga) Konndectso pasnuunbix packpacok (opbuT) pasHo cpegHemy apud-

METNHECKOMY KOJINHECTB PaCKPACOK, HE MEHAKLWNXCA NMPU KaXXJOM npeo6pa3OBaH|/||/|, T.€.

Ny + Ny + -+ Ng
G| '

Yl =

1. CHoBa pewuTe 3agady 1.

2. /13 npoBonioKu COrHysnM paBHOCTOPOHHUI TpeyroabHuK. Ero ctopoHsl MoryT ObiTh OKpa-
WeHbl B oAnH 13 N uBeToB. CKOMBbKO CYLIECTBYET ABUXKEHWNA, NEPEBOAALMX TPEYroNbHUK B
cebn? CKoNbKO CyLLECTBYET Pa3/inyHbIX PacKpacok’

3. CkosnbknMmu cnocobamm MOXXHO pacKkpacuTb Dycbl 13 P BYCUMHOK B @ LBETOB C TOYHOCTbHIO
fo nosopoTa? (p — npocToe).

4. Cronbko pasnuyHbix byc ais 40 OycrHOK 1 @ LBETOB C TOYHOCTBIO 10 NOBOPOTA?

5. Ckonbko paznunyHbix byc MoxkHO cocTaBuTb 13 10 KpacHbIX U 4 CUHUX BYCMH C TOYHOCTBIO
[0 MOBOPOTa 1 nepeBopoTa’

6. Ckonbknmm cnocobamu MoOXKHO packpacuTb BepLUMHbl Kyba B 3 uBeTa’?

7. Ckonbknmm cnocobamu MOXKHO packpacuTb rpaHu kyba B 3 userta?

8. Ckonbkumm cnocobamy MOXXHO packpacuTb pebpa kyba B 3 uera?

9. CkoNbKO PasAnYHbBIX WECTUYTONBHNKOB MOXXHO BMWCATb B NPaBubHbIA 15-yronbHuk?
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