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JImaynas oqmMmnmnazaa.
J1oBBIBO/I.

1. Beckonednass mocaegoBaTebHOCTh «g,d1,... HATYPAJbHBIX YHCEI TaKoBa, 49TO ay = 1, u
aZ > a,_1 - ayq1 TPH JOGOM HATYPAIBHOM 7. JI0KazKmTe, 9TO a), > k IpH JI0G0M HATYPAIBHOM K.

Pemtenne. loctarouno moka3aThb, 4TO ap_ 1 < ai. LlycTh s HekoToporo k 3To He Tak. Ilepemmucan

n n+1 Qy Af+1 k42
yCJIOBHE B BH/IE > , morydmMm, 4to 1 > > > > .... Takum obpazowm,

an—1 Qp ap—1 Qg AR41
1ocJie J0BaTe/IbHOCTh (an) yOBIBaeT, HAUYUHAS C (k + 1)—ro 9JICHA, YTO, OYEBHJIHO, HEBO3MOXKHO 14

MIOCJIEIOBATE/ILHOCTH ¢ HATYPAJIbHBIMEA UJIEHAMH.

2. Jlanbl HENEpeceKalouuecs OKPYKHOCTH wy U wy. VIX obiiue BHEIIHUE KacaTe/JbHble di U dy KacaroTcs
w1y B TOYKax A m B cOOTBETCTBEHHO, a wy — B Toukax C' u D coorBercrBenno. Touka M — cepeanna oTpeska
AC. Orpesgkun M B u M D BTOPHYHO MEPECEKAIOT OKPYKHOCTU Wi M wo B TOUKaX P u () COOTBETCTBEHHO.
Hokazxkure, uyro Touku A, C', P, () nexkar Ha OJHOH OKPYKHOCTH.

Pemenne. 3ameruMm, uto MP-MB = MA? = MC? = MQ-MD, To ecTb 4eThpexyroibauk PQDB —
Brucauubiit. Torma ZMQP = ZPBD u ZMQC = ZCDQ + £DCQ = ZCDQ + £ZQDB = ZCDB.
Cnenosarensuo, L/ PAC + /PQC = LZABP + /MQP + /MQC = ZABP + /PBD + ZCDB = 180°,
nosromy derbipexyroabuuk APQC — Buucanubiii.

3. HazoBeM HaTypaJIbHOE YHUCIO MaaeHbkum, ecan oHO He mpeocxoauT 100. KaxkaoMmy MHOXKeCTBY,
COCTABJIEHHOMY U3 49 MaJeHbKHX ¢HCeJ, IOCTaBJIEHO B COOTBETCTBHE HEKOTOPOE MaJeHbKOe YHCIO.
Jlokazkure, 4T0 MOXKHO TaK BbIOparb H0) MajeHbKMX YHUCE/I, YTO HUKAKOMY MHOXKECTBY, COCTOSIIEMY U3
49 n3 HEX, HEe COMOCTABIEHO OCTABIIEECS TUCTIO.

Pemenue. Hazosem nabop u3 50 MajleHbKHX YHUCET TOPOWUM, €CAW OJHO W3 HUX COMOCTABJIEHO
MHOXKeCTBY U3 49 ocTa/JbHBIX. 3aMeTHM, 4TO KaxKJIOMy Habopy u3 49 MaJeHbKHX YHUCEeT COOTBETCTBYET
He Gosiee oaHoro xopomrero nHabopa. Tak Kak Bcero HabOpoB MaJIeHBKHX ducesa u3 50 3JeMeHTOB OOJIbIIeE,
yeM u3 49, no npunuuny lupuxjie nojsydaem, 4To He BCE OHU XOPOIIUE.

4. CymurecTByOT JI TaKue BEIIeCTBEHHBbIE YUCaa ¢ U b, 9TO 9uca0 a + b UppamuoHabHO, OJHAKO TPHU
MI060M HaTypaabHoM 1 auciao a?" ! + b2 pammonannno?

Pemenne. [lycTh Takne Uncia HAIIICH. 3aMeTHM, 9To a, b # 0; meficTBuTe bHO, ecn a = 0, To b3 1
b® panmonaabHb, o3TOMy 1 b = (b%)2/b° Tax:ke paumonaabno. Kpome Toro, a # —b, nosromy a + b # 0.

2 3k bSk k bk 3
Mycrs k = 2n + 1. Torma (a2* + 52)(a* + b%) = (@ + b%%) + (a” + b¥)

€ Q, orkyna a®* 4+ bv** € Q.

k bk: 2 2k b2k
kbk:(a+ i G )G@,aToma

Ananormano nonyqaercs, aro a*f +b* pammonanvro. 3maunt, a 5
(a’b?)? 11 pl1 12 | 712 10 4 110

o € Q. Hakomer, umeem (a+0b)(a'' +0") = (a'* 4+ b'%) + ab(a' + b'?) € Q, uro mporuBOpeunT
HallleMy [PeJII0/I0KEHUIO.

uab=
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5. Tpeyronpuas mupamuga ABC D suucana B cdepy ¢ nearpom O. Jns KaxKa0ii BEPIINHBI COEIHHIM
IpdAMONl TOUYKY IepecedyeHusd MeAUaH HPOTUBOJICXKAILEH TI'paHu ¢ TOYKOW, CUMMETPHUYHON 3ITON BeplluHe
orHOCUTEbHO ToukH O. [loKaKuTe, 4TO 3TH NMpsIMBIE IIEPECEKAIOTCS B OJHONW TOUKe F', mMpmyeM OTPE30K,
coenuusitonuii F' ¢ cepenunoit pedbpa AB, nepuenaukysspen pedopy CD.

Pemenue. [lycte G — muenrp msxkectu terpasapa ABCD, a F' — rtouka, cuvmmerpuunas O
orHocuresibHO (. Ilycrs Dy — Touka, cummerpudHas [ orHocuTenbHo (O, D — MEHTP TAKECTH
tpeyronbanka ABC, K — cepemuna DD;. Tak kak DG : GD; = 3 : 1, touka G — cepeauna D K.
Yeroipexyroapuuk KODF' — mapamnenorpamm, tak aro D F’ || KO || Dy Dy, To ects Touku Do, Dy, F
JieykaT Ha ofHON nmpsiMoii. [IpoBoss anaioruydHbIe PACCYZKICHUS JIJTsl APYTUX BEPIIUH TETPAIAPA, MOy IUM,
4TO BCE HpsIMbIE W3 yCaoBHsL mpoxojgar depe3 F', 1o ectb F' = F. llycre M — cepequna AB, N —
cepequna C'D. Torna G — cepeauna M N, 1o ectb NOMF — napasnnenorpavmm, u MF || NO L CD,
9TO U TpebOBAIOCH.

6. JlokaxknuTe, 9TO CyIIeCTBYeT Takoe 4mcao M, 94TO IpH BCeX HATYPAJIbHBIX 1 > M HaWMeHbIIHii
npocroit gesmrens aucaa (n!)™ + 1 npesocxogur n + 2007.

Permrenne. Ouennano, unciao (n!)” + 1 He nmeer npocTex Jgeaureseil, MeHbmnx n + 1. Jlokaxkem, 410
JIJIsl KayKJIoro HaTypaJbHoro s < 2007 cymecTByeT JIUIh KOHEYHOEe KOJUYECTBO 3HAYEHU 71, JIJIsT KOTOPHIX
(n)™ 4+ 1 menuTest HA TPOCTOE YUCTO p = n + §. VI3 31010 GyIeT caeoBaTh yTBePKICHHE 3a/1aH.

Bamernm, uto ipu § = 1 u n > 1, B cuty TeopeMbl BuiibcoHa u geTHOCTH Yncaa n (Tak Kak n + 1 —
npocroe), (n))” = 1 (mod n + 1), tak uto Tpebyembix n > 1 He cymectsyer. [Ipu s = 2, ecau n + 2 —
npocroe, 70 n! = 1 (mod n + 2), Tak 9TO TAKUX N TOXKEe He CymiecTByer. [lycTh Temepb s > 3, W YHCIO

(p—1)!
(p=1Dp—-2)...(p—s+1)
noaydaeM, aro (n!)* = ((—1)%s!)™+1 =0 (mod p). Tak kak —n = (s—1)—(p—1), B cuIy MayIoil TEOPEMBI
®epma noaydaeM, 9to ((—1)%s!)*~! + 1 genurca ma p. Takux p, pasymeercsd, KOHEIHOE KOJIHYECTBO.

p = n + s npocroe. meem n! = . Tak kak gaucio (p — 1)! + 1 genurca na p,

7. B cTpoky BbIHCAHBI 1 HyJeil. 3a OAUH AT pa3peniaeTcs IpuOaBUTh K OJHOMY U3 UHCE €IMHHUILY,
eCJII TOC/IEe TOTO BCe IHCIA OyayT o0pa30BLIBATL HEyOLIBAIOILYIO (C/I€Ba HAIPABO) MOC/IEI0BATEILHOCTD.
O6o3naunm depe3 Z(k,n) 9ucg0 CHocO6OB MOJYYIUTH 38 HECKOIBKO TAKHX XOJIOB IMOCIEI0BATEILHOCTD

k,k,... k. dokaxwure, uro Z(k,n) = Z(n, k) nas J100bIX HATYPAJIbHBIX N, k.
—_——

n

Pemenne. ConocraBuM — Kaxk7o#i  HeyObIBawoIeii — mociegoBarebHoCTH  (aq,...,a,) ©3 N
HEOTPHIATEJbHBIX MEJbIX YHcesg auarpaMmy HOHra, mepsbiii cTOIOEI] KOTOPO# COCTOUT H3 @, KJIETOK,
BTOPOH — u3 a,_1 KJaeroK u T.j. Torma cnocoby nonyunrs crpouky (k,k, ..., k) u3z crpouku (0,0,...,0)

——— N——
n n

Oyaer COOTBETCTBOBATH nocaedosamesvhocms auarpamm FOHIa, B KOTOPOl KasKIblil CAEAYIONIAN YIeH
MOY9YaeTCsl W3 TPEABIAYINero 100aBIeHrneM OJHON KJIETKW, TEepBBI WIeH — MycTas Juarpamma, a

MOCJIeJIHAH — TMPAMOYTOJBHUK 1 X k; TakuM o6pasoM, Z(n,k) ecTh YHCI0 TAKUX MOCJIEI0BATETbHOCTE.
OTpasuB B KaxKJOM WIeHe KaxKJIO#W TaKOH TMOCaeJ0BaTE/IbHOCTH JUATPAMMY OTHOCHTEJIBHO TIJIABHON
IMArTOHAJIN, TOJIYIUM MHOYKECTBO BCEX MOCIeI0BATETHHOCTEH, 3aKaHIHBAIOIIUXCS IPIMOYTOJIBLHUKOM Kk X n.
D10 oTOOpazKeHne OCYIIECTB/ISET OMEKINI0 MEYKIYy MHOYKECTBAMH CIIOCODOB, PABHOMOIIHOCTH KOTOPBIX U
TpeboBaJJIoCh J0Ka3aTh.



