3aJadyHUK

(cocraButrenu A. {l. Kanenb-Benos, V. B. MutpodaHOB)

YcnoBuda 3aza4

B 3TOM paszziesie BHUMAHHIO YUTaTeNeN MpejaraeTcs mog0oopka 3a1a4d
pa3HOM CTEIeHM CJIOXKHOCTH, B OCHOBHOM TpyAHBIX. Hazeemcs, uyTo aTH
3aZlauyl OKaXKyTCsI MHTEPECHBIMHU /IS YuTaresel «MaTreMaTUIecKoro mpo-
CBEIIEHUsI», B TOM YHCJIE IS CHJIbHBIX INKOJIbHUKOB, WHTEPECYIOUINXCS
MaTeMaTUKOU.

MbI obpaiaeMcsi ¢ TpocbOOM KO BCEM YUTATEISIM, UMEIOIIUM COO-
CTBEHHBIE MTOJ00PKH TaKUX 3a/]a4, MPUChUIATh UX B peAaKIuio. Ml ¢ yzo-
BOJILCTBUEM OyzieM IyOJIMKOBaTh CBEXKHE aBTOPCKHE 3aJjavyH.

B ckobOKkax Iocje yCJIOBUS 33Zadd YKa3bIBAeTCs aBTOp (YTOUYHEHHs
CO CTOPOHBI YUTATENEN IIPUBETCTBYIOTCSA).

Ha 6a3e peleHus TpyAHOH 3aZia4l HEOAHOKPATHO MOSABJIIACH HAyIHAs
cTaThs (B TOM 4mCIe y IIKOJIbHUKA), a TaKXKe JOKIaJ] Ha KOHbepeHIINN
(uIKoIbHOM MK B3pociioi). Tak YTO pU3BIBaeM IIPUCHLIATH PEIIeH!Us Omy0-
JIMKOBAHHBIX 33/1a4. COCTAaBUTENM 33JaYHUKA IMOMOTYT C ITyOIMKAIMSIMU
Y ZIOKJIa/laMU Ha KOHQEPEHIUsAX.

1. a) TlycTb x — KopeHb ypaBHeHus x" + a,;x" ' +... + a, = 0. [TycTs
Yy =byx" 1 +b,x"%+...+b,.
Torzga y ecTh KOpeHb YpaBHEHUS
Y +pxX 1+ ... +p,=0.

[Ipu 3TOM p; — OZHOPOAHAA IUHEHHAsA GOopMa; p, — OZHOPOAHAS KBAJ-

patuyHas ¢popma; ..., p,, — ogHOpoaHas popma n-oit crernenu (OT by,

b, ..., b,, mpuuéM Bce PyHKIIUU TTOTMHOMHUATHHO 3aBUCAT OT d;).

6) [ycte pu 3TOM n = 5. Torga p, = uq v; + Uy, TAE U, U; ((=1,2) —

JHeHbIe GOPMBI OT by, by, b, by. (A. A. Kanenv-Benos)

MaTtemaTuyeckoe npocselleHue, cep. 3, Bbin. 32, 2024 (179-182)
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2. PaccmoTpuM rpad G, o6pa3oBaHHbBIN BEPUIMHAMU U PEOpPAMU YETHIPEX-
MepHoTo Kyba. MoxkHO i1 Bce pébpa rpada G pa3buTh Ha JBa raMUIb-
TOHOBA IIUKJIa 6e3 0b1mux pédep? (LIUKJI Ha3bIBAETCS 2AMUNLIMOHOBbIM,
€CJIi OH 0OXOJUT BCe BePUIUHBI Trpada 1Mo oJHOMY pasy.)

(/1. Padsusunosckui)

3. lycthb f(2) — aHamuTHyeckass GYHKIHA KOMIUIEKCHOTO TIEpEMEHHOTO,
orpeziesiéHHAss B OKPECTHOCTHU HyJIsl. Beerga in dpyHkumio f(z) MOXXHO
aHAJIMTUYECKU MTPOAO/DKUTD Ha CBA3HYIO 00J1aCTh, BBIXOZSAIIYIO 3a TIpe-
zenbl equHUIHOrO Kpyra? (PyHKIMSA g Ha3bIBAETCS AHAIUMUUECKOl
8 OKpecmHOCMu MouKuU, €CJU B 3TOH OKPECTHOCTU OHa pasJaraercs
B psz Teiiopa.) (Ponvknop)

4. Jlana koHe4Had rpymmna G, pa3buras Ha Tpu moAMHOXKecTBa A, B u C.
Jokaxkute, 9TO0 Nype = Nepa. (3mech Ny, Toe U, V, W C G, — xonu-
YeCTBO TaKUX TPoek (x,y,2) € U x V x W, uto xyz = 1).

(/1. Padsusunosckuii)

5. HazoBéwm umcio V xopowum, eCjiv CyLIeCTBYIOT ABA BBIIYKJIBIX ITOAMHO-
»)ecTBa X, Y TpéxMepHOro eIMHUYHOTO Kyba o6béma V ¢ Helepeceka-
IOIIMMUCA NMPOEKIUAMU Ha KaXKAYI0 M3 KOOPAMHATHBIX ILUIOCKOCTEM.
HaiizuTe cynnpeMyM MHOKeCTBa XOPOILUX YHCEJL.

(1. Tkadney, A. Akonsam)

6. [TycTh faHa KOHeYHas MocjaefoBaTeNbHOCTh W 13 6yKB «O» U «P». Bpo-
CaroT MOHETKY MHOTO pa3 U nmuuryT pesyasraTel: OOPOPOO...
JlokaxuTe, YTO MaTOXXKU/jlaHVEe BPEMEHU IOABJIEHUA 10C/IeL0BATEIbHO-
ctu W — 1esioe 4mciio. (no /1. Yunvsimcy)

7. JlaHa opToroHajabHas MaTpHlla pasmepa n X n. [Iycts d; — omnpezenu-
Tesb €€ 610Ka pasMepa k X k, CTOSAIIEro B IEBOM BEPXHEM YTy, dy —
omnpegenuTens eé 61oka pasmepa (n—k) x (n—k), crosimero B mpaBom
HIDKHEM yrny. Jlokakute, 9To |dq| = |d,]. ( JI. Padsusunosckuii)

8. a) Packpacum obsacTd, Ha KOTOphle d IPSIMBIX OOIIEro IOJOKEHUS
JIeJISIT TIOCKOCTh, B /IBa I[BeTa — Oesiblii 1 4épHbli (obacTu, coces-
HUe 10 CTOPOHE, OKpacHM B pasHble IiBeTa). Torza 4Yuciao 4EPHBIX
obyracTell aCUMITOTUYECKU He TIPEBOCXOAUT YIBOEHHOTO YKC/Ia GeTbIx
(cymrecTByeT Takast KOHCTaHTa C, YTO Pa3HOCTb MEXIY YMCIOM YEPHBIX
obyracTell ¥ yABOEHHBIM YUCIOM Genbix He 6osbiie C - d).

6) Ha miocKocTH MOXKHO PacIoJIOXKUTb P TOYEK TaK, YTOObI aCUMIITO-
TH4ecKu p2/6 mpAMBIX (p — co) MPOXOAMIN POBHO Uepe3 TPU TOUKH.
B) BriBeguTe u3 1. (6), 4TO OIleHKa M3 II. (a) aCMMIITOTUYECKU JOCTH-
raeTcs.
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r) [TocTapatiTech 0606ITUTH PE3YIBTATHI IPEABIAYITNX ITYHKTOB HA MHO-
romephbe. (B. H. Apronw0, FO. B. YekaHos)

9. Ilycth C(n) — MUHUMAJIbHOE YHCJIO JTUHUH, TpebyeMoe /i yBeande-
HUS OTpe3Ka B N pas ¢ IMOMOIIbI0 OAHOTO HUpKyssi, CL(n) — cooTBeT-
CTBEHHO ITUPKYJIA U JTUHEHKH.
a) JloKaKuTe, YTO IIOCJIEZ0BATENbHOCTh
n — oo. Ccm)
6) Jlokaxxute, uyTo lim am =

In(In(n))

1000
(A. 4. Kanenv-Benos, M. B. AnexHosuu)

n
CL(Tl) HE OorpaHM4Y€Ha IIpH

B) Jlokaxkute, uto CL(n) >

10. Jlansl HaTypasnbHble n U k, 2 < k < n. Takke ecTh MHOXKeCTBO M u3 n

pas3nIuuHBIX GPYKTOB. Hamiopmopm — 3TO Takas IocieZloBaTeIbHOCTD

x = (xq, X5, ..., X,,), B KOTOPBIH KaXAbIl GPYKT U3 M BCTpedaeTcs pOB-

HO oZiH pa3. EcTh HemycToe MHOXeCTBO S, cocTodAllee U3 HaTIOPMOp-

ToB. OKa3ajoch, YTO IS KaXKAOr0 HAaTIOPMOPTA X U3 S ecTh Takue k

WHJEKCOB 1] < Iy < ... < [}, YTO MHOXECTBO S cofepXuT Bce k — 1

HaTIOPMOPTOB, IOJyYEHHbIX U3 X NEPECTAHOBKOW QPYKTOB X; U Xi,,
MIpU pasandHbIX j, 1 < j < k. JJokaxuTe, 4Tto |S| = k!.

( 4. B. MumpodgaHos)

11. a) JlokaxkuTe, YTO TUINTKaMU, U300paKEHHBIMM Ha pUC. 1, MOXXHO 3a-
MOCTUTbD IUIOCKOCTD. JJOKQXKUTE, YTO JII0O0e TaKoe 3aMOIlleHHEe Hellepu-

Y
X

Puc. 1. Habop mwutok PobrHcoHa

6) Jloka)kuTe, 4TO TLUTUTKOU, M300paKEHHOIM Ha PUC. 2, MOXKHO 3aMO-
CTUTb IUIOCKOCTb. JJOKQ)XKUTE, YTO JI000€e TaKoe 3aMOIlleHe HeTlepHo-
JWYHO.
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12.

13.

14.

15.

Puc. 2. Habop mwintok PobunHcoHa

B) VI3BeCTHO, YTO MapasuleJIbHBIMU ITepEHOCAMU HEKOTOPOU CBSIZHOM
IUTUTKH MOYKHO 3aMOCTUTD IIOCKOCTb. JIOKQKUTE, YTO STO MOXKHO C/e-
JlaTh TepuoAndeckuM obpasom. (/[jiss HECBS3HOM IUIUTKU pe3y/bTaT
HEU3BECTEH. ) (npednoxcun A. 4. Kanenw-besos)

JlokaxuTe cpaBHEHUeE II0 IIPOCTOMY MOJYJIIO P

p—1 p—2
(Z xi) = Z Xa(l) (xo(l) + XU(Z)) v (xo'(l) +...+ Xo(p—l))'

i=1 oES, 4

3zech S,_; — MHOXECTBO BCeX II€PECTAaHOBOK p — 1 2/1IeMEeHTOB.
(A. H. I'puwkos)

Jlana konwuka 2 u Touka O BHe e€. [Ipsamas £, kacaTesbHas K KOHUKE (2,
He npoxozsAmiasa yepe3d O. IIpsamsle £, {, — KacaTeabHble U3 TOYKU O
kK KoHuke (). Touka H — OPTOIIEHTP TPEyroJbHUKA, 0Opa30BaHHOIO
npsmeivu £, {4, {,. HaliinuTe reomeTrprudyeckoe MecTo Touyek H mpu
M3MeHEeHUU TIPSAMOi £. (K. A. Benvckutl)

[Tycts f(n) u g(n) cyTh uMcaUTENh U 3HAMeHATelb HECOKPAaTHUMOM
0,999-n

IpoOU TIpeACTaBIISIONIEN ZZ=1 Al Jokaxure, uyto g(n) > n Jin)
BCEX IOCTATOYHO OOMBIINX N. (. B. [Iempos)
HazoBém m pa3 auddepennupyemyto GyHknuio f : R — R"™ m-xopouweil,
ectu f(0,...,0) =0 u ana moboro k < m u 1060ro Habopa UHEKCOB
i1, 19,...,1; AMEET MECTO PaBEHCTBO
J d _
ax, 3Xikf(0’ ...,0)=0.

[TycTh f — HekoTOpast m-xopoinast GpyHKIus. JIoKakuTe, 9TO TOrza Cy-
mecTByeT Habop Takux (m — 1)-xopoiux GyHKUMH fi, ..., fi, 9TO

k
Z xifi=f. (Ponwknop)
i=1



