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9 Knacc, guarpammbl FOHra, Teopusa, 17 uona

Auazpamma KOH2a — 3TO KOHEeYHbI Habop KAETOK, BbIPOBHEHHbIX |
Nno NeBoW rpaHuLe, B KOTOPOM AJIMHbI CTPOK 06pasyloT HeBo3pacTa-
IOLLYIO NOC/Ie40BaTEe/IbHOCTD.

ConpsxceHHas Ouazpamma HKHza — pauarpamma, KoTtopas
nosny4vaetca M3 gnarpammbl tOHra oTpaxkeHnem eé OTHOCUTENbHO
LMaroHanu.

Habop uncen, cocToAWMN U3 ANUH CTPOK, 3a4aET pa3bueHne HeoT-

pULATENBHOTO LEMIOro YMCNA N Ha HaTypasibHble cnaraemble. Puc. nsobparkaer aua-
rpammy tOHra pasbuenus uncna 10 Ha (5, 4, 1). ConpsaxéHHoe pa3bueHune, nsmepsio-
LLee BbICOTbI CTONBLOB, ecTb (3, 2, 2, 2, 1).

Onarpamma HOHra A meHblue gnarpammesl B, ecnm A moskeT 6bITb BNOXKeHa B B.
Becom gnarpammbl FOHra Ha3bIBaeTCA KOIMYECTBO KNETOK B Hell.

FoBopAT, YTo ANarpamma tOHra, cooTBeTCcTBYIOWAA Habopy a=(as, ay, ..., On), Maxcopu-
pyem anarpammy HOHra, cooTBeTcTBytoulyto Habopy B=(B1, B, ..., Bn), €cAn cnpasea-
/IMBa CUCTEMA HEPABEHCTB:
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B 3TOM cnydyae Tak»Ke roBopsAT, YTo Habop o MarKopu-
pyeT Habop B, ¥ 3aNMCbIBAIOT 3TO Kak a> b. MHoraa oTHOWEHWE MaXKopupyemocTy

Ha3blBalOT CHPACbIBAEMOCTHU (CM. PUCYHOK).

YnpaxcHeHus Ha duazpammbl FOHz2a

1. Hapucyiite Bce gmnarpammbl KOHra ¢ secom 4.

2. Pacnonoxute Bce KO Becom 4 B nopagKe yobIBaHUS NO MaX*KOPUPOBAHMUIO.

3. Haliaute Bce HecpaBHMMble Habopbl C BecOMm 6.

4. HainguTe BCe HECPABHUMbIE NO MAXKOPUPYEMOCTU AMArpaMmbl C BECOM 7.

5. NocTtpoitte aepeso nopsaaka anarpamm KOHra no BxoxKaeHuto. Kakme anarpammbl
b6yayT No ero Kpasam?

6. MoryT i1 cyLLecTBOBaTb ABe HECPABHMMbIE MO BXOXKAEHWIO gnarpammebl KOHra?
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Aunarpamma KOHra — 370 KOHEYHbI1 Habop KNETOK, BbIPOBHEHHbIX |
Mo /IeBOM rpaHunLe, B KOTOPOM A/IMHbI CTPOK 06pasytoT HeBo3pacTa-

oWy NocneanoBaTe/ibHOCTb. _—

ConpsarkeHHasa auarpamma KOHra — gnarpamma, Kotopasa nosy4a-
eTca u3 guarpammeol FOHra oTparkeHnem e€ oTHOCUTENIbHO Anaro-
Hanu. |

Habop umncen, cocToALMIA U3 ANNH CTPOK, 3a43ET pa3bueHne HeOTPULLATENbHOTO Lie-
JIOTo YnCAa N Ha HaTypasibHble cnaraemble. Puc. usobpakaet gnarpammy tOHra pas-
6ueHua uncna 10 Ha (5, 4, 1). ConpsirkéHHoe pa3bueHune, n3mepstoLlLee BbiCOTbl
cTonbuos, ectb (3, 2, 2, 2, 1).

Onarpamma tOHra A meHblie anarpammbl B, ecim A moskeT 6bITb BNOXKeEHA B B.

loBopAT, UTo Anarpamma tOHra, cooTBeTCTBYIOWAA Habopy a=(a1, Ay, ..., ), MAMHO-
pupyem pguarpammy HOHra, cooTseTcTBytoLyto Habopy B=(B1, B2, ..., Bn), €CAn cnpa-
Be4/IMBA CUCTEMA HEPABEHCTB:
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B aTOM C/lyyae TaKKe roBopsT, 4To Habop a maxKopu-
pyeT Habop B, M 3anNnCbIBAOT 3TO KaK a> b. MHoraa oTHoLEHWE MaXKopUpyemMocTu
Ha3blBalOT cOpacbiBaeMoCTU (CM. PUCYHOK).

YnpaxycHeHusA Ha duazpammel FOHza
1. Hapucyiite Bce guarpammsbl KOHra ¢ Becom 4.
2. Pacnonoxute Bce KO Becom 4 B nopAgKe yobIBAHUSA NO MaKOPUPOBaHMUIO.
3. Haliaute Bce HecpaBHMMble Habopbl C BeCcOM 6.
4. HailamTe BCe HECPABHUMbIE MO MA*KOPUPYEMOCTU AMArpaMmbl C BECOM 7.
5. MocTpoiiTe gepeso nopaaKa aguarpamm tOHra no BxoxaeHuto. Kakue anarpammeol
OyAayT no ero Kpasm?
6. MoryT in cyuLecTBOBaTb A,BE HECPABHUMbIE MO BXOXKAEHWIO guarpammel KOHra?
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9 Knacc, guarpammbl KOHra, 3agauum, 17 nrona

1. Y Anéwn ectb NUPOXKHbIE, Pa3/IOXKEHHble B HECKO/IbKO KOopobok. Anéwa 3anucan,
CKOJIbKO MUPOXKHbIX B KaXKA0M Kopobke. Cepérka B3N N0 O4HOMY NMUPOKHOMY U3 KaXK-
[0 KOPOBKM M NONOXKMA UX HA NePBbIM NOAHOC. 3aTeM OH CHOBa B3A1 N0 OAHOMY MKU-
POXKHOMY M3 KaXKA0M HEMYCTOM KOPODBKM M NMOMOXHKUA UX HA BTOPOM NOAHOC — U TaK Aa-
/iee, NOKa BCe MUPOKHbIE HE OKa3a/IMCb Pa3NoXKeHHbIMM No nogHocam. MNocne atoro
Cepérka 3anuncasn, CKOMIbKO MUPOXKHbBIX HA Kaxaom nogHoce. [JoKaxuTe, 4To Koauye-
CTBO Pas/INYHbIX YNCEN CPEAM 3anMCAHHbIX ANELLEN PaBHO KOIMYECTBY PA3/IMYHbIX Y-
cen cpeam 3anncaHHbix Cepéxkent.

2. a1, 4y, ..., Gn — NPOU3BOJIbHbIE HAaTypaabHble Yncna. O6o3HauYMMm Yepes by Konmye-
CTBO uncen U3 Habopa ai, aa, ..., On, YAOBJETBOPSAIOLNX YCAOBUIO: a; 2 k. JOKa3aTb, YTO
ar+ax+..+a,=b1+by+...

3. Ha gocKe Hanmcanm HeCKONbKO HaTypanbHbIX Yncen. MNyctb a, — KOANYECTBO TEX U3
HUX, KOTopble 6obLle N. UcxoaHble YnMcna cTepan U BMECTO HUX Hanucanu sce NOJSO-
MUTENIbHbIE a,.3aTem ¢ HOBbIMUM YMCAaMKM NPOAENANN TO XKe camoe. [JoKaxKute, 4To
Ha A0CKe NoABU/ICA UCXOAHbIN Habop.

4. PaccmaTpmBatoTCA BCEBO3MOXKHble Habopbl M3 100 HeoTpuLATENbHbIX LENbIX YnCen,
Pacno/iIoXKEeHHbIX B HeybbiBaloLWem nopagke U He npesocxogdawme 100, B KOTOPbIX
CyMma Bcex uncen aenutcs Ha 10. [loKaxkuTe, 4To POBHO NOJIOBMHA 3TUX HabopoB 3a-
KaH4ymBaeTca uncnom 100.

5. [lokaxuTe, 4YTO KO/NNYeCTBO pa36M€HMﬂ yncna N Ha He bonee Yem m cnaraembix
PaBHO Yucny pa36MeHMﬂ ymcna N+m poBHO Ha M claraembilx.

6. Yncna HasbIBalOTCA NPUbBAU3UMESNbHO PABHBLIMU, ECAN UX PA3HOCTb He 6osbwe 1.
CKO/bKO CyLLEeCTBYET pasHbIX cnocoboB pa3butb uncno 2017 Ha HaTypanbHble cnarae-
Mble, KoTopble npubauzumesnbHo pasHsi? CNocobbl, OTAMYAOWMECA TONbKO NOpPAA-
KOM C/laraemblix, CYNTAOTCA OAMHAKOBbIMMU.

7. [loKaxunTe, 4TO KOINYEeCTBO pa36VIEHMF| ymncna N, Ha cnaraemeble, He NpeBoCcxogAaLume
m, CTO/ZIbKO e, CKOJIbKO p336VIEHV|f;1 yncna N Ha He bonee yem m cnaraembix.

8. [loKaxnTe, 4TO KOAMYECTBO pa36MEHMI‘;1 yncna N Ha He Bonee yem m cnaraembix

m(m+1)

POBHO CTOJ1IbKO €&, CKOJ/IbKO cnocobos pa36MTb yncno N + Ha m NonapHO pas-

JINYHbIX CNharaembix.

9. [loKaXKnTe, YTO YTO KOIMYECTBO Pa3bueHuns uncna N Ha HeYeTHble c/laraemble PaBHO
KosiyecTBy pasbueHuii uncna N Ha nonapHo pas/iMyHble claraemble (MOACKa3Ka: Mo-
anouunpyiite guarpammy KOHra 4o ocecMMMeTpPUYHON).

10. NycTb p(n) — KonnuecTso pasbuennit uncna n (p(0) = 1). lokarknTe paBeHCTBO
p(0) +p(L)x + p(2)x% + ... = (L +x+ x>+ ..)...(1 + X + x¥* + ...)..p(0) = 1.)

11. 0603HauMm yepes d(n) KonnuecTso pasbreHuit YMCaa N Ha PasIMYHbIE Cnaraemble,
a yepes I/(n) — Ha HeuyeTHble. [lOKaXKnUTe paBeEHCTBA:

a)d(0) +d(1)x +d(2)x* + ... = (L + x)(1 + x)(1 + x3)...;
6) 1(0) + (L)x +12)x* + ... = (1 —x) Y1 = x3) (1 - x°)L..;
B)d(n)=1In)(n=0,1,2,..).

12. 1ns Kaxaoro HaTypanbHoOro n 06o3HaumMm Yepes p(n) ymcno pasbueHuii n B cymmy
HaTypasibHbIX c/laraembiX. KoAnMyecTBo pasinyHbIX YMce B AaHHOM pa3bueHnn Haso-
BemM ero pasbpocom (Hanpumep, pasbueHune 4 =1 + 1 + 2 nmeet pasbpoc 2, noTomy
YTO B 3TOM pas3bueHumn ABa PasIMYHbIX Ynca)

a) JoKaxute, yto cymma Q(n) pasbpocos Bcex pa3bueHuit uncna n pasHa 1 + P(1) +
P(2) + ... + P(n-1).

6) okaxuTe, uto Q(n)<vV2nP(n)



