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MaTemaTuiecKre COpeBHOBAHIA UMEHN Y UIbAMA
Jloyanra IlyTHama

E. M. Bpoumrrenn

Muctep Yuneam Jloyaan [lyraam B 1882 roxy noayuma B ['apBapae cremens 6a-
KAJIABpa [0 MATEMATHUKE U B TEUYCHUE PIIA JET BO3IVIABIAL MOCTEBOU JAEMAPTAMEHT
MaTeMaTu4eckoro gakyabrera LapBapaa. OH ObLI OPraHU3aTOPOM COPEBHOBAHUM,
MOIYYMBIIUX Ha3BaHuUe nmyTHaMmMoBckux. He OymeT mpeyBenmdyeHumeM CKa3aThb, UTO B
HUX OH YBEKOBEYUI CBOE KM.

ITyrHaMOBCKHE COpEBHOBAHUA SIBJAAIOTCA OZHUMY U3 CAMBIX WHTEDECHBIX WHTEJ-
JIEKTYaJbHBIX KOHKYPCOB. U nen, moJoXKeHHbIe B OCHOBY UX IpoBeaeHusd, IlyTaam uamo-
KW B CTaThe, onyoaukoBaauou B 1921 rogy. OcHoBHAS Uges — KOMaHIHBIN TOIXOI,
[IpPU KOTOPOM YYACTHUKY 3AIUIIAIOT IBETA CBOMX YHUBEPCUTETOB U KoJulemken. Bo
KCIIOTHEHNE 3aBEIIaHusa cympyra, MagaMm Ilyraam B 1927 rogy yupemuaa QoHI mas
MOAAEPKKHU MPOBEICHUA COPEBHOBAHUM. [[eHTPOM OpraHU3alMOHHOU IeATEJbHOCTH
crax 'apBapn, B To Bpems [Ipesugentom IM'apeapga 6swt JI. Jloyamwr, 6par magam ITy-
mam. Hano ckaszarp, BHa4Yaue peds He IIIa O MPOBEJEHUN JUIIb MATEMATUIECKHAX CO-
PEBHOBAHUU, IPOBOAWINCH KCIIEPUMEHTAJBHEIE COPEBHOBAHUSA 110 AHTVIMACKOMY A3bI-
Ky, HO, BLAMMO, TIO[ BIWAHUEM BBIJAIOIINXCA MaTEMAaTUKOB OTIA U ChIHA Buprodos,
IMona, Pago u npyrux ObLIO PEIIEHO NPOBOAUTH UMEHHO MATEMATHYECKUE COPEBHO-
Banus. [xopmx [I»Bux Buprod cdopMyampoBat HECKOIHBKO OCHOBHEIX IIPUHIIAIIOB
VX NIPOBeIEeHNA Ha KOTOPHIX 0a3mpyeTcsa BCA 3Ta paboTa:

1. Cocrszanus QOMKHBL OBITH JUYHO-KOMaHAHBIME. KOMaHIa KaX IOro yHUBEPCH-
TeTa (KOMIEIXkKa) COCTOUT U3 TPEX CTYLEHTOB, HO y9acTHE MOI'YT IPUHUMATH
U Apyrue CTyAeHTHl aioboro yuusepcurera (koanemka) CIIA u Kanager. [Ipu
5TOM IOBOMATCS KAK KOMAHIHBIE, TAK U JIUIHBIE HTON.

2. O61ee pyKOBOICTBO COPEBHOBAHUAMU OCylIecTBIseT MaTemaTuaeckas acconu-
anus AMepuky — IpodeccruoHaIbHOE OOBEIUHEHNE IPEIOIaBATEICH MATEMATH-
KU yIeOHBIX 3aBEICHUN PA3HBIX THUIOB.

[Tewaraercs ¢ mobesHoro paspemenus [I. Ans6epa (MAA).

MaTemaTun4eckoe npocsewerne, cep. 3, Bbin. 5, 2001(192-204)
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3. IlpuzaMu ¥ HOOIIPEHUAMU OTMEYAETCA 3HAUUTEJNbHAA JaCTh YIaCTHUKOB. BBI-
IEeJIAI0TCA IepBasd IATEPKA, MepBasd JeCATKA U T. 1.

4. OgHOMY W3 IATHU JY4UIMX YIACTHUKOB IPEACTABIAETCA BO3MOXKHOCTD PO I0J-
KUTb 00ydeHue (Ha MarucTepckoM yposHe) B Lapsapae.

ITepBoe copeBHOBaHUME cocTosI0CH B 1938 romy, m ¢ Tex mOp OHU TPOBOIATCSA
eXKerofHo (MCKIIOYeHUEe COCTABUIUA TOIBKO BoeHHble 1943—1945 roxawr). 4 nexabps
1999 roga cTyaeHTH COOPAINCH B MIECTUACCATHIN Pa3.

HenocpencTBeHHOE PYKOBOACTBO KOHKYPCOM OCyInecTBAsieT IlyTHAMOBCKUU KO-
MUTET, COCTOANMA U3 TPEX YeJOBEK. B pasHble TOQBI B COCTAB KOMUTETA BXOIU-
JU TaKve BhIIaromecs MareMaruxu, kak Pano, Iona, Kan, Kantanckuu (no6eau-
Tesb nepBbix copeHosanut), Kemwiu, Mosep, Berivan, Pora, Kokcerep. Komurer
pa3pabaThIBAET 3aJaHUs, IPOBEPAET pabOThHl yIACTHUKOB, NyOJUKYeT Pe3yJIbTaThI.
CamMO CcOpeBHOBaHUE NIPOBOAUTCA B OJHO U3 BOCKPECEHUU (B MOCHEIHUE FOIBL — B
nepsoe Bockpecenue aexkabps). [IpeaBapurespHO O yHUBEpCHTETAM U KOILIEAXKAM
PAaCCBLIAIOTCA 3aJaHUSA B COOTBETCTBUU C 3asBKaMu. B 1eHb IpOBexeHus yIaCTHU-
KU COOMPAIOTCA B CBOUX yYEOHBIX 3aBeNeHuax, uM npegmaraerca 6 sagad (A1-AG6)
Ha Tpu Uaca ¢ yrpa u 6 3agau (B1-B6) ma Tpu uaca nocae obena. Habmogarens-
[IPEero1aBaTeIb 00eCHeInBaeT MOPALOK U OTIpaBisgeT padorsl B komurer. K yda-
CTHUIO [NOILyCKAITCA CTYAEHTHI NepBOU (0aKAIABPCKON) CTYIEHH, CTYAEHT HE MOXKET
y4aCTBOBATH B COPEBHOBAHUAX 6o0Jee UeTHIpeX pas. UHTepecHo, 9TO B uToru (OHU
ny6auKyIoTCs B )KypHatax Maremarudeckon accouuanyuu AMEPUKY) BKIIOYAIOTCS Pe-
3yJAbTATHL PELICHUs KX IOU 3aja4u auaepamu B Buge 11-MepHOro BekTOpa: nepsas
KOMIIOHEHTA — YUCJO PELIUBIINX 330849y IOTHOCTBIO, JAJIee TUCJIO IIPOABUHY BIIAXCS
HA COOTBETCTBYIOIIYIO IO, AECATAA — YKUCIO MPENCTABUBIINX COBEPIIEHHO HEBED-
HBIE [ONBITKU DPEIIeHrs, ONUHHAIIATAS — YACIO YIACTHUKOB, HE IIPEICTABUABIIAX
pemenunt Booobie. COpeBHOBAHUS OYEHb MOMYJSAPHBL, €XKErOQHO B HUX IIPUHUMAIOT
yuaactue okoro 300 xomang u cBoimre 2000 yuacTHUKOB. B pame yHuBepcuTeTOB B
y9eOHBIN IUIAH BKIOYEHBI CIEIUAJBHBIE CEMUHAPHL 10 MOANOTOBKE K COPEBHOBAHU-
AM. Ycmexy KOMaH[ ¥ OTJeJbHBIX CTYAEHTOB — IIPEeIMeT I'OPAOCTU YHUBEPCUTETOB
1 HaKyIbTETOB.

TemaTuka 33439 OCPAHMYIEHA CTAHIAPTHEIMYA MaTEMATUIECKUMHU Kypcamu (aHa-
au3, anredpa, reoMeTpus, IUCKPETHAS MaTeMaTnKa, JudGepeHnnaibHbe yPABHEHIS
u 1p.). MHOrue 3ana4u ONUPAOTCS HA 3HAHUE DJIEMEHTAPHOU MATEMaTUKH.

Cr0XHOCTB 33439 BECbMa, CUIBHO BapbupyeTcsa. Hapsaay ¢ yTelmuTeabHbIMY Jer-
KUMU 334a9aMU, TOCTYIIHBIMU 10 JABIAIOMIEMY OOJBIINHCTBY yIaCTHUKOB, ECTb O9€Hb
TPy IHBIE, KOTOPBIE IOAIAIOTCA YCUINAM BCEr'0 HECKOIBKUX YIACTHUKOB.

[IpuBenem 3ana<u HEKOTOPBIX COPEBHOBAHUI DA3HEBIX JET.
A5 (1985). [ua kakux neasix 1 < m < 10 cmpaBeqauBo paBeHCTBO
27
I, = /cos(a:) cos(2z) - ... - cos(mz) dx = 07
0
A6 (1985). Ilycrs I(p(z)) = af + a} + ... + a2 — oynxuua nomuoMa p(r) =

=ao+a1x+...+a,z". Hangure mosvsom ¢(z) ¢ BemecTBeHHBIMEU KOD(DPUIITEHTAMA
rakoit, aro g(0) = 1, I'(g(z)™) = T'((3z* + 7z + 2)") a1a Bcex HATYPAIBHBIX N.
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B3 (1985). IIycrs

ABaXK bl OECKOHEIHBIN MACCHUB HATYPAIBHBIX THCET, B KOTOPOM KAz 10€ HATYPaJIbHOE
YUCJIO0 BCTPEYAETCA POBHO 8 pa3. [lokaxkuTe, YTO /s HEKOTOPOU Hapbl MHIEKCOB
(m, n) BBIIOJIHACTCH HEPABEHCTBO Gy, p > M.

B6 (1985). I'pynna mo ymuoxenuto {M;} BelmecTBEHHBIX KBAAPATHBIX MATPUL IO~

.
PSAKA 1 COAEPKUT T d1eMeHTOB. IlycTh BhImonHseTcs paseHcTBo » | tr(M;) = 0, rge
i=1

-
tr — caex marpuner. Jokaxure, 9T0 Mmarpuna y , M; — HyJeBas.
i=1

o)
A3 (1986). Beraucamre cymmy paga y. arcctg(n? —n + 1).
n=0

B4 (1986). IIycts G(r) = minZ ‘r —v/m? + 2n2‘. Joxaxure WX OIPOBEPIHATE
m,ne

yrBepxaenue lim G(r) = 0.
n—+o0o

B6 (1986). Ilycrs A, B, C';, D — kBaapaTHble MaTPULLL HOPSLAKA N C HJIEMEHTaMU
u3 nossa F, takme, aro marpuner AB' | CD' — cuvmmverpuaeckne u AD' — BC' = 1.
31ecs B’ — maTpuna, TpaHCIOHUPOBaHHAA B, I — eamanyHaa MaTpuna. Jokaxure
pasercteo A'D — C'B = 1.

A1l (1987). Ha miockocTu onpegeieHbl MHOXKECTBA
— - 2 _ T . — . Y _ .
A—{(.’IJ,y).’IJ -y _$2+y2}, B_{(xay)2$y+xz+yz_3})
C={(z,y):2° —3ay® + 3y = 1}; D ={(z,y) : 3yz® — 3z —y* =0} .
Hoxaxure, ato AN B =CND.

T

A5 (1987). [HManmo sextopuoe more G(x,y) = | —— LA , — =
( ). A p (z,y) ( 2+ 47 1 4y
Te WM ONPOBEPIHUTE CYLIECTBOBAHUE BEKTOpHOro nouas: F(wz,y,z) = (M(x,y,z),
N(z,y,z), P(z,y,z)) co cBoucrBamu

0> . Hoxaxu-

(1) dysxuuum M, N, P umeroT HempepbIBHbIE YaCTHBIE IPOU3BOAHEIE 1pU (T,Y, 2) #

# (0,0,0);
(2) rot F =0 upu (z,y,2) # (0,0,0);
(3) F(r,y,0) =G(z,y).
B4 (1987). Iycrs (1) =0,8, y(1) =0,6 u npun =1,2,3,...
z(n + 1) = x(n) cos(y(n)) — y(n) sin(y(n)),
y(n +1) = z(n)sin(y(n)) + y(n) cos(y(n))-

Boraucaure npegensr lim z(n), lim y(n) wiu onposeprauTe UX CymecTBOBAHUE.
n—00 n—00
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B6 (1987). Iycts F — xoHewHOE MOJTE C p? DIEMEHTAMHE, T P — HETIeTHOE IPOCTOe
aucao. Ilycts S — MHOXKecTBO, cocTosmee u3 (p? — 1)/2 pasIMIHBIX HEHYJIEBBIX
DIEMEHTOB IOJIA, TAKOE, ITO IJIA BCAKOO HEHyJeBOro siaeMeHTa a € F B TouHOCTH
OIIMH U3 IBYX 2JIEMEHTOB a, —a BXOAUT B S. IlycTb N 9IHMCIO 5IEMEHTOB B IEPECeIeHNN
S ¢ muOX)ecTBOM {20 : a € S}. [lokaxure, 9To 4ucao N HYeTHOe.

A6 (1988). IlycTb JuHenHBIN OmepaTop A B n-MEPHOM BEKTODPHOM MPOCTPAHCTBE
umeer (n 4 1) COBCTBEHHBIX BEKTOPOB, JIOOLIE 1l U3 KOTOPBIX JIUHENHO HE3ABUCUMBL.
Caenyer au orciona, uro A = al, rge I — TOXIECTBEHHBIN ONEPATOD, @ — CKAJLAPT

B4 (1988). Ilycts psax Y., a, (an, > 0) cxogurcs. [JoKaxkWUTe CXOOUMOCTD DA
> (a)/ 40, -
n=1

A3 (1989). [oxaxure, uto ecam 1120 + 10iz? + 10iz — 11 =0, To |2| = 1.

A6 (1989). IIyctb a, = 1, eciu B JBOMIHOM DABJIOKEHUU HTUCIA 7, KAXKIBIA OJOK
UIYIAX TOAPAL HYJEeU COCTOUT U3 IeTHOrO unciaa uudp u 0 B IPOTUBHOM CIaydae.
Hanopumep, azs = 1, nockoasxy 36 = 1001002, a a9 = 0, nockoabxy 20 = 101005.
IOycrb @ = 1 4+ a1 + azz? + ... — (POPMAJbHBIA CTEHNEHHON PAL HO MOIYJII 2.
Hoxaxure, aT0 o + rar + 1 = 0 mo MoxyTIO 2.

B6 (1989). Hycrs (z1,%2,...,T,) — TOYKA, CIyYalHO BHIOUPAEMASA U3 7i-MEPHOU
obmactu 0 < 1 < 2 < ... < &, < 1 B COOTBETCTBUU C PABHOMEDPHBIM paCIIpe-
genenueM, u f(z) — Qyukuwus, menpepeBHas Ha [0,1], y xoropon f(1) = 0. Ioao-

®uM g = 0, 2,41 = 1. [lokaxure, ITO MaTEMATAIECKOE OXUAAHNE CyMMbl Pumana
1

Yo (xiy1 — ) f(zi41) paBuo [ P(x)f(x)dx, rge P(x) — MHOrOWIEH CTEleHH 7, He
i 0

=0

saBucsawui or Gyuxkuuu f(z) u rakon, uro 0 < P(z) < lupu 0 < z < 1.

A3 (1990). [dokaxwre, 9T0 JHOOOYN BBUTYKJILIA IIATUYOJbHUAK, BEPIIKHEL KOTOPOI'O
UMEIOT MEJIOUUCICHHBIE KOOD IUHATHI, U HUKAKUE TPU U3 KOTOPBIX HE JIEXKAT Ha, O [HOU
IPsMOM, UMEET ILIOALh, He MEHBIIYIo 5/2.

A5 (1990). Eciu A u B — xBagpaTHbIE MATPUILL OLHOTO MOPAIKA, JIA KOTOPBIX
cupaBeuBo paBeHcTBO ABAB = 0, T0o o6s3arensuo iu BABA = 07

B4 (1990). IIycte G — KOHEYHAA CPYIIIa HOPALKA 7, HOPOXK ICHHAA DIEMEHTAMU ¢
u b. [lokaxxuTe Wim OIPOBEPrHUTE CICAYIOMEE YTBEPXK IEHUE: CYIMIECTBYET IOCJIEI0-
BaTEJIBHOCTD (1, g2, - - - , §2, TAKasA, ITO

(1) KaxKABIA BIEMEHT IPYIIIBL BCTPEIAETCs B HOCIENOBATEIBHOCTH 2 Pa3a;

(2) gi+1 = gia wm gi1 = gibupu i = 1,2,...,2n. (Caurars, 970 g1 = g1.)

A3 (1991). Hamaure Bce BeweCTBEHHBIE MHOIOWICHBL p(Z) CTEHEHH N > 2, L

KaXKJOI'0 U3 KOTOPBIX CyHIeCTBYEeT MOCICNOBATEIbHOCTD BEIICCTBEHHBIX IUCETI ] <
<rs <...<Tp TaKasa, 9TO

(1) p(r;) =0mpu i =1,2,...,n,
(2) p'((ri +7i41)/2) =0mpm i =1,2,...,n — L.

y
A5 (1991). Hamgure MaxcmMmaabHOE 3HAYEHUE BEJIMIUHBL /\/x4 +9y2(1 —y)2dx
npu y € [0,1]. 0
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B3 (1991). Cywmecrsyer au aucao L Takoe, 1TO eCIn 1m U 1, ejble 9ucia, 6émbmue L,
TO IPAMOYTOJBHUK PA3MEPOB 1M X 1 MOXKHO Pa3pe3aTh Ha IPAMOYTOILHUKY PA3MEDPOB
4x6udxT?

B4 (1991). IIycts p — mpocToe HedeTHOe 4uciao. JJokaxuTe, ITO

Ep: <’7) <p”) S (P +1) (mod p?).

VAN

A3 (1992). [ns naHHOrO HATYPAJLHOI'O YUCIA 71 HAUAUTE BCE TPOUKU HATYDPATIb-
HBIX ucen (n,z,y), rAe 9uciaa m, N B3aUMHO HPOCTHIE, NS KOTOPBIX CIPABELJIUBO
paserctso (22 + y?)™ = (zy)".

A5 (1992). Hycrs a, = 0(1), ecin 9UCIO €IVHUI B BOUTHOM DA3JIOKEHUN HATY-
PaJIBLHOIO YUC/IA I COOTBETCTBEHHO deTHOoe (HederHoe). Jokaxure, 4TO He CyLIecT-
ByeT HaTYPAIbHBIX kK M M TAKHUX, 9TO Gk4j = Qktmtj = Oktms2j TP 0 < j <m—1.

PEMEHUA 3A0AY

e f e

A5 (1985). Hpumensas popmyay Duaepa cosp = 5

, IOy 1M

2m
I, = /cos(a:) cos(2z) - ... cos(mz)dx =
0
— /(ezw + efiw) R (eimw +€7imw)d$ —

27
_ 2Lm / S el dm) gy,
0

27 2m
IMockoabky /e“””dx = 0 mpu neaom k # O u /dx = 2m, o I;, # 0, ecniu mpu
0 0
HEKOTODPOU PaCcCTAHOBKE 3HAKOB CIPABEIJIMBO paBeHCTBO (1 +2+ ...+ m) = 0.
Jokaxem, 9T0 5TO BO3MOXKHO TOJa U TOILKO Toraa, korga m = 0 (mod 4) win
m = 3 (mod 4). Yernocru uucen +1+2 .. .£m coBOALAIOT IpK JHOOEIX PACCTAHOBKAX
3HAKOB, CJEeI0BATEJNbHO, I BLIIOJHEHUSI paBeHCTBa +1 £ 2. .. £ m = 0 HeoOXOMIMA,
4eTHOCTb ncia 1+ 2+ ... +m = m(m + 1)/2. DT0 PaBHOCWIBHO Ke1uMOCTH Ha 4
ogaoro us 4ucexr m, m + 1. IIycre renepy wucao k = m(m + 1)/4 meaoe u s =
=min{t:t+({E+1)+.... +m <k} Ecms+(s+1)+...+m=k mol+...
A s-1)—-s—-(s+1)—...—-m=0Ecms+(s+1)+...+m < k, To
qucno p = k — (s + (s + 1) + ... + m) yzosaersopsier HepaBeHcTBam 0 < p < s — 1.
Ecau mwiocsr B3ATE y wucen p, s, (s+1), ..., m 1 MUHYCBL Y OCTQJIBHBIX, TO IOJLY I€HHASA
cymMma, Oy meT paBHa Hyat0. Cpenu uucen 1,2, ..., 10 HalAeHHBIM CBOUCTBOM 001 JAI0T
qucaa 3,4,7,8. 3uaqdur, orBer 3agadu — MHOXKecTBo {1,2,5,6,9,10}.



Maremarueckue copeBHOBaHMS nmeHn Yuiabama Jloysmna Ilytaama 197

A6 (1985). Ilycts p(z) = ap + a1 + ... + apx™ (an # 0). Onpegenum MHOrOWIEH
pl(z) = 2"p(1/z) = apz™ + a1z ' + ... + a,. Ogenugno, aro (p*(x))? = (pt'(x))*.

Jokaxem, 4T0O 415t JOOBIX MHOIOYIEHOB P(x) = ag+ a1+ ...+ a,z”, qg(z) = by +
+biz+...+b,2" Bemomasercs paserctso I'(p(z)g(x)) = [(p? (z)g(x)). Hepemmoxas
MHOrOwIeHH p(z), ¢(z), moaydum

D((p(z)g(@) =D afb+2 > aa;bb;.
]
+n—s=j+n—t

To xe moxydum u gIa

L(pT (z)q(x)) = Za%bi +2 Z a;a;jbib;.
A
i+n—s=j+n—t
Honoxum p(x) = x+2, q(z) = 3z +1. Torga p(x)q(z) = 322 +7z+2, pT (z)q(z) =

= 622 + 5z + 1. [Ipu »Tom 1o goxazamroMy pamee I'(p(x)q(x))” = ['(p” (z)q(z))™.
Taxum obpasom, Tpexaaer 622 + 5z + 1 06IagaeT HyKHBIME CBORCTBAME.
B3 (1985). Ilycrs, Hanporus, npu Bcex (m,n) BBLIOJIHAETCHA HEPABEHCTBO G, <
< mn. Onpegenum MHOKeCTBO T}, = {(m,n) : ap,n < k}. Ho ycaosuro |Ty| = 8k. C
IPYrOU CTOPOHHL, 1o mpeanonoxenuto Sy = {(m,n) : mn < k} C Ty. Ho

k k k 1 1
|Sk|—k+ \‘iJ + [gJ +...4+12> ) (1+§+'”+E)
Opu LOCTATOIHO Gombmmx k. TeM caMbIM TP TOCTATOYHO OGOJBIINX Kk NOTKHO BbI-

k 1 1
NOJHATBCA HEPABEHCTBO o (1 + 3 +...+ —) < 8k, 4TO IPOTUBOPEIUT PACKOJUMO-

k
CTU TapMOHUYIECKOT'O PAIA.

B6 (1985). IIycts S = ) M;. Ilo ycaomio tr(S) = 0. Imeem SM; = > M;M; =
i=1

i=1

I
= S, nockombky {M;} — xomeunas rpynma no ymaoxenuto. [laree, S? = Y SM; =
i=1
-
= Y S =rS. Orcoga cregyer, 9T0 COOCTBEHHBIE IUCIA MATPULEL S MOI'YT DABHATH-
Jj=1

cst Toabko 0 u 7. W3 paBencrsa tr(S) = 0 caesyer, 9TO eIMHCTBEHHOE COOCTBEHHOE
3HadeHue MaTpulsl S paBHo 0, TOCKOIbKY tr(S) ecTh CymMa COGCTBEHHBIX 3HAMECHUN
marpusl S. A Torga marpuna S — rl He uMeeT HYJIEBLIX COOCTBEHHBIX 3HAYMEHUM,
T. e. obparuma. [losromy m3 pasercrea S? —rS = S(S —rl) = 0 crexyeT paBeHCTBO
S =0, 9T0o u TPeHOBAIOCH.

1+ ctgactg

A3 (1986). Bocnoaszosasumcs Gpopmyaon ctg(a — ) = gl —ciga

, TIOJIyaeM
ctg(arcctgn — arcctg(n + 1)) = n? +n + 1. Orcioga

arcctgn — arcctg(n + 1) = arcctg(n® +n + 1).

k
CaenosaTemsbno, Y, arcctg(n® +n + 1) = arcctg0 — arcctg k, uTo gaer
n=0

o0
Z arcctg(n® + n+1) = /2.

n=0
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B4 (1986). [okaxeM COpaBelInBOCTH CPOPMYIUPOBAHHOTO yTBEPK ACHUA.
IIpex e Bcero, mpoBepuM, 9TO IJIA MOJOKATEALHOrO Kk CIpPAaBENINBA OLEHKA k —
— |VE]? < 3VE. Ilyers p = |[VE|. Torga k = p? + 5, rae s < 2p+ 1. CaegoBarensHo,
k—|VE]? =s < 2p+1<3Vk, ar0 1 Tpe6oBaiocs.
Mycts r > 0, m = |r]. Tornar =m +d (0 < d < 1). Honomnm n = |Vmd].
Ouennym 3uagenne r2 — m? — 2n2. Iloayaaem

(m+d)? —m? —2n* =2md + d* — 2|Vmd|? =
=2(md — |Vmd)?) + d*> < 6Vmd + d* < 6y/r + 1.

OKOHYATEILHO IMEeEeM

2 2 2
—m” —2n 6yr+1
Gr)<r—vm2+2n2=" < .
(r) < r+vVm2 +2n2 r

. 6T
IMockonpky lim —— = 0, HykHO€ yTBepXKeHUE [OKA3AHO.
r—oo T

B6 (1986). Cummerpuunocts Marpuusl AB' osmauaer, uto (AB') = BA' = AB’,
cummerpuasocTb Marpunsl CD' — uro (CD') = DC' = CD'. U3 pasencrsa AD' —
—BC(C'" = I caenyer pasencrso (AD'—BC") =I',r.e. DA'—CB' = I. Paccmarpusas
A B D' -B
OpOU3BeJeHUE OIOYHBIX MATPUIL ( c D)’ (_ oA ), [OLYIaeM
AD'—-BC'" —-AB'+BA"\ (I 0
(CD’ -DC" -CB' + DA’> o <0 I> )

Ho Torga crmpaBeJuBo U paBEHCTBO
D' -B'\ (A B\_(DA-BC DB-BDY_(I0
-Cc' A C D) \-C'A+AC -C'B+A'D) —\0 I)"
Orcrona, A'D — C'B = I, 9T0 un Tpe60BaIOCh YCTAHOBUTD.

A1 (1987). Paccmorpum dynkimio f(z) = 2% —1/z — 3i KOMIVIEKCHOIO EPEMEHHOI'O
z =z + 1y. Umeem
_ .2 2 z _ y
Ref(z) =2 —y =l Im f(z) = 2zy + 5 — 3.

a:2+y

Ilepeceuenune A N B B €CTECTBEHHOM CMBICIE COBIAJAET C MHOXKECTBOM KOPHEU
ypasrenus f(z) = 0.

Anamormano, nepecevenne C' N D cOBOATAET C MHOXKECTBOM KOPHEH YPABHEHUA
g(z) = 2% — 3iz — 1 = 0. lockoabky 2z = 0 He ABIAETCA KOPHEM HU OTHOTO W3 DTUX
YPABHEHUI, OHU PABHOCHUIBLHBL.

Pasymeercs, oTy 3a1ady MOXKHO PEIIATE U 6€3 ITPUBJICIEHNA KOMILIEKCHLIX THACEJ,
HO TaKO€ PEIICHNE BEINVIAIAT U3SANTHEE.

A5 (1987). Taxoro mouas He cymecrByer. [JelcTBUTENIBHO, €CAM TAKOE HOIE CYLIeC-

TBYET, TO €r0 MUPKYJALUS [0 JIOOOMY 3aMKHYTOMY KOHTYDY, SBIAIOMEMYCSI KPAeM

OPUEHTUPYEMOU TOBEPXHOCTH, HE COMEPKAIIEN HAYAI0 KOO AUHAT, PABHA HYI0. Pac-
2

T b ¢ o
CMOTPUM MOJOBHHY JUIMIICOMAR + 9% +22 =1, z > 0. Ero rpanumei asasercs

o o $2 2
IIJIOCKNU JJLIUIIC C, 3aIaBaCMbIl YPDABHECHUAMU Z + T ]., z = 0. Boraucasas un-
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Terpas fc G, dx + Gy dy, ybexgaemca, 9TO OH OTIMYeH OT HyadA. lIpu Beramciaernn
MHTEerpana yaoOHO NCIOJIb30BATH IAPAMETPU3AINI0 T = 2C0Sy, Yy = siny.

B4 (1987). Ilockomsky x?(1) +y?(1) = 1 m 2%(n + 1) + y*(n + 1) = 2%(n) + y*(n)
mpu n = 1,2,3,..., To ¥?(n) + y*(n) = 1 npu Tex xe n. Orciona, npu aH060M 7N
cymectByer yroa #(n) taxon, uro cosf(n) = xz(n), sinf(n) = y(n). U3 gamabIx
PaBEHCTB clIefyeT, 4TO MOXKHO npuaTh f(n + 1) = 6(n) + y(n) = 8(n) + sinf(n),
npu arom B Kadectse §(1) MOXKHO BEIGpPaTH OCTPHIM yroda. PaccMorpum (yHKIUIO
y =z + sinz. dra pyHKuua Bospacraomas, npuiem y(z) < 7 npu z < m. OTcona
cregyer, 9To mocienoBarersHocTh {#(n)} cxogures. Ilepexons k mpeiery B paBeH-
crBe f(n + 1) = 6(n) + sin f(n), noxyunm: sin lim #(n) =0, .e. lim O(n) = wk. Us
n— 00 n— 00
IPEeIBIIYIINX PACCY XK ACHUN CAEAYET, ITO nh—>rrolo 6(n) = 7. Tem cambim lim x(n) = —1,

n—o0
lim y(n) =0.
n—oo

B6 (1987). Ipu neuernom p uucao (p? —1)/2 gernoe. O6o3natum vepes P; npous-
BEJIEHNE BCEX DJIEMEHTOB MHOXKECTBA S, 1 4epe3 Py mpou3BeneHne IeMEeHTOB BUIA 24
(a € S). Orcioga P, = 2!5IP,. C apyroit cToposEr, sremenTs Buga 2a 06.1a1a10T Te-
MU K€ CBOMCTBAMU, 9TO U DIEMEHTHL S, T. €. I/ BCAKOI'O HEHyJIeBOro »iementa b € F
60 b, 6o —b mmeer sux 2a, (a € S). Orcoga, Py = (—1)/51"VP, = (=1)NP; 8
cury gernoctu |S|. Ocramocs nokasars, uro 2151 = 1. Mockoabky xapakrepucruka
moJs F paBHa p u 2 IPUHALIEKUT MUHAMAJIBLHOMY MOAMOII0 [F, TO MO Magou Teopeme
depma 2P 1 = 1. Torga 2/°1 = 2(p-D(+1)/2 — 1(P+1)/2 = 1 410 1 TPe6GOBAIOCH.

A6 (1988). Orser momoxurensusi. llycrs xy, ..., %41 — COOCTBEHHBIE BEKTOPHL
onepaTopa A; A1, ..., Ap41 — COOTBETCTBYIOIIKE COOCTBEHHBIE 3HaYeHus. [JocTaTod-
HO IOKa3aTh, YTO BCE COOCTBEHHBIEC 3HAYEHUSA COBMANAIOT. [I0CKOIBbKY COOCTBEHHBIE
3HAYEHUA — KOPHU MOJUHOMUATHLHOIO YPABHEHUA CTENEHU 71, CPEIN HUX €CTh COBIIA-
TAOIINE — IIYCTh Ay, = Apy1. 1OrIa BCE DIEMEHTHL ABYMEDPHOU JUHEMHON 0601049KU
Ly BEKTOPOB Ty, Tpy1 — COOCTBEHHBIE BEKTOPHL oneparopa A ¢ cOGCTBEHHBIM 3HA-
geHueM \,. O6o3nauum depe3 L,_1 (n — 1)-MepHYyI0O JUHEHHYI0 060JI0YKY BEKTOPOB
Ziy...,Zy_1. U3 coorHomenus ['paccmana cregyer, aro dim(L,—y N Ly) = 1. IIycte
Y — HEHYJEBOM BEKTOp M3 DTOr'0 IepecedeHus. BeKTOpHL Xi,...,Tp_1,Y JMHEHHO
s3aBucuMble. Ilycts g1z + ... + fp—1Zp—1 + ppy = 0, rae cpeau xodpPUIIIEHTOB
€CTh OTIUYIHBIE OT HyJA. [I[puMeHuB K 06€UM FaCTAM DTOrO PABEHCTBA OmepaTop A,
moaydaeM: A1y + ... + A 1fn-1Tn—1 + Appny = 0. Ecau cpegu cobcTBeHHBIX
3HAYEHUU €CTb PA3JIMIHBIE, TO BLHIYTA U3 MOCICIHEN JUHENHON KOMOUHAIMY IPEIbI-
OYIIYIO, YMHOXEHHYI HA Ap, TPUXOAUM K BBIBOLY, UTO BEKTODPBI &1,...,Lp_1 —
JINHEVHO 3aBUCUMBIE, & 3TO MIPOTUBOPEIUT yCJIOBUIO.

B4 (1988). Pazo0bem MHOXKECTBO HATYDPAIBHBIX YMCEI HA JBA KIACCA:
N, = {n (@) (D) < 1/2}, Ny = {n (@)Y (D) > 1/2}.

Nl mepsoro muEoxkectsa (a,)™ ("t < (1/2)", mia Broporo — (a,)™ ("D < 2a,,.
Tem cambiv cxogarcs 06a paga Y. (a,)™ ™t (scerga) u Y (a,)™ Y (Bcaes-

neN; n€Na
o0 o0
CTBHE CXOQUMOCTH paga Y. a,). Hlockompky <wiensr psga Y. (a,)™ "t momoxu-
n=1 n=1

TeJIbHBIC, OTCIOda ClIeayeT ero CXOanmMOCTb.
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A3 (1989). Mockonbky 0 He ABIAETCA KOPHEM TAHHOTO YPABHEHUA, €10 MOXKHO Pa3-
nemuTh Ha 2°. [lomyaaem ypasmerne 11(2° 4+ 275) + 10i(z* + 2 *) = 0. PaccmoTpum
KODHU yPaBHEHNA, PACIOIOKEHHbIC HAa eUMHUYHON OKpyxHOCTH z = e'¥. Ilogcra-
BJISAA X UCHONB3Ys (POPMYJIBI DUWIepa M CAHYCA U KOCHHYCA, MOIYINM YDABHEHIE
11 cos5yp + 10sindp = 0. Pacemorpum dpyuxnuio F(p) = 11 cos5p + 10 sin 4. Nme-
em F(0) >0, F(r/5) <0, F(2r/5) >0, ..., F(97/5) < 0. Tem caMbIM HA €{UHAIHON
OKpYyXKHOCTHU pacnoiokeno 10 kopHen gaHHOrO ypaBHeHus. I[IoCKOnbKy OHO uMeeT He
6omee 10 pa3auvHBIX KOPHEU, YTBEpK ICHIEe TOKA3AHO.

A6 (1989). IMockoabKy 9uCaO 47 MOLYIEHO U3 1 JOOABIEHUEM ABYX HYJIEH, TO G4y =
= ayp. AHAJIOTUYHO A2p41 = ap. lIpuw 5TOM, TOCKOABKY “MCIO 41 + 2 HOTy4eHO u3
n pobasrenueM nudp 10, umeeMm ag,12 = 0. Pazobvem opmanbubml psag a(z) =

=1+ a1z + ax® + ... Ha gBe wactu: ay(r) = 1+ agx +aga® +... = 1+ a1z +
+ax®+... = a(z?); az(z) = mr+azr® +azz® +... = v+a1 2 +axx® +. .. = za(x?).
Jlaree, 11 TBOWYHBIX TIEPEMEHHBIX a,b BeIMoaHeHO af = a, (a + b)? = a® +

+ b? mo moxymo 2. Hlostomy a(z?) = (a(z))?, a(z?) = (a(z))?. Orciona, a(z) =
= a(z?) + za(z?) = (a(z))* + z(a(z))?. Tem cambv, a(z)(a®(z) + za(z) — 1) = 0.
[lockompky y dopmanbuoro paga o = 1+ a1z + asx + ... cBOOOTHBIN “wWieH 1, TO
no naAyKnun yoexgaemca, uto (o (z) + za(zr) — 1) = 0. Ho (®(z) + za(z) — 1) =
= (a®(z) + za(r) + 1) mo momymo 2.

B6 (1989). IIycre M — onucanHas B ycioBUM 3aja4y n-MepHas o6aactsb. Ee n-
MEPHBIU 00bEM PaBEH

1 Tpn T2
/dX:/dxn/dxn_l.../d:cl S
n.
M 0 0 0

3necs dX — smement ob6bema MmuHOXKecTBa M. O6oszmauum wepes U(f,x1,...,Ty)

n
puMaHOBY cymMMmy Y (x; — x;_1). Ameem
i=1

A(f) :E[U(fawluawn)] :n'/U(f,iL“l,,iL“n)dX
M

Paccmorpum unTerpan or craraemoro (z; — z;—1)f(z;). llepeiigem x nosropHOMY
MHTErpaLy TAKUM OOpPa3oM, 9TOOLI MHTETPAT 10 I; ABJIAICA BHEmHNM. Mmeem

1 T Ti—1 Ti—1 Ti—1 1 1
/f(a:z) dzx; /(azz —xi_1)dzi / dx; / dzy / dz;_» /dwi+1 / dz,,.
0 0 0 1 Ti—3 Tq Tn—1

n—

(1 _ w)n—i 12

1
DTOT UHTErPaJ PABEH /f(a:)Péi)d:U, rae Péi) = TR f—' Taxum 06pazom,
0

n

Po(z) = n! ZPy’) (@)=Y <’Z> (1-2)" g =1—(1-2)"

i=1
31ech UCIONBL30BAHO OuHOMUAIBHOE pasioxenne Gyaxnun ((1 —z) + x)". OueBugHo,
49ro noauHoM P, (z) obragaer HyKHBIMEA CBOUCTBAMU.
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A3 (1990). [dokaxkem BHa4alxe, 9TO ILIOMWIAAb HEBLIPOXKIEHHOI'O TPEYTOJIBHUKA C
LETOYNCICHHBIMUA KOOpAMHATAMK He MeHbine 1/2. OmumeMm BOKDYD TPEyrOIbHUKA,
[IPAMOYIOJIBHUK, CTOPOHBL KOTOPOI'O aPALIEIbHEL KOOPAMHATHBIM OCsAM. Torga mio-
b TPEYTrOAbHUKA PABHA PA3HOCTU ILIOMIAIN MIPAMOYTOIBHUKA C [EJTOTNCICHHBIMUI
CTOPOHAMU U ILIOIIAAEN HECKOIBKUX MPAMOYTOJbHBIX TPEYTOJBHUKOB C LETOINCICH-
HbIME KaTeTramu. [IockonpKy miomans npsaMoyroIbHAKA [eJIas U IIOMIA TU TPy OIb-
HUKOB MOJYyIleJable, TO ILUIOUAJb NAHHOIO TPEyrOJIbHUKA MOIYLEeIas X IODTOMY He
MeHbIue 1/2.

JoxaxeM, 9TO B NATUYTOJIbHUKE HAUAETCS TOUKA C LEIOYACICHHBIMU KOOP IUHA-
TaM#, OTJANYHAA OT BepunHbl. Cpeau HmATH TOYEK C LEJOYMCICHHBIMEA KOODAMHATA-
MU HAUIYTCA OBE, y KOTOPBIX COBMAJAIT deTHOCTH 0b6emx koopauHar. Ho Torma
CepeuHa COOTBETCTBYIOMIEI'0 OTPE3KA TAKXKE MMEET IeJ0YUCACHHBIE KOODANHATHI.
Ecan Taxas Touka HaXOAWTCA BHYTPU IATUYOJIBHUAKA, TO [IATUYOJbHUK Da3buBa-
€TCA Ha IATH TPEYT'OJbHUKOB, BEPIINHEI KOTOPLIX HEIOYUCICHHLIE, TO €CTh ILIOMIA, b
[ATUYTONbHUKA He MeHee 5/2. Ecim ke TOYKa HAXOAWTCA HA I'DAHUIE, TO ILIOMALbL
IATUYTOJbHUKA HE MeHee 2.

[IpoananuaupyeM NOMOJHUTEIHHO MOCIeTHUN caydau. IlycTs vy, ...,v5 — Bep-
MIMHEL TaHHOI'O ILITUYIOABHUKA B OpsaKe 00Xona, Up — CepequHa OTpe3Ka [vg, Us]
€ LEJIOYUCICHHBIMU KOOPAMHATAMEU. VCXOMHBIA MATAYTOJBHUAK PACIANACTCI HA TPe-
YILOJBHUK C BEPIIMHAMU U3V4U9 U HATUYTOIBHUK VU1 U203U0Vs. 10 mokasaHHOMY ILIO-
majb TPEyroJdbHUKA He MeHblle 1/2, miomans naruyroabHuka He Mmenbine 2. Tem
CaMBIM, ILIOMAAb JAHHOI'O MATUYIOIbHUKA HE MeHee 5/2, 4To u TpeGoBajlIoCh.

A5 (1990). Ilycte ABAB = 0. Torga (BA)® = B(ABAB)A = 0. [lokaxewm, 9TO B
TaKOM CIydae Ipu n = 2 (n — MOpAI0K MATPUIILI) BHIIOTHAETCA papeHCTBO (BA)? =
= 0. O6ozuaqum gepes S marpuny BA. S — Marpuiia IUHEHHOTO OHEPATOPA, KO-
Topuin OymeM 00O3HAYATH Tak ke. Ecam ob6pas omeparopa S aABymepeH, To S —
JMHERHBI m3omopduam u mostomy S° # 0. Ecim o6pas omeparopa S HyIbMepeH,
T0 S? = 83 = 0. Ilycts Temepr 06pa3 L omeparopa S ogaomepen. Ecim S? # 0,
T0 SL = L, a Ttorga u S°L = L, T.e. S # 0. To xXe camMoe MOXKHO yCTAaHOBHUTE,
UCTIONB3YA KOPAAHOBY (hopMy MarTpuil. TakuMm 006pa3oM, MATPHUI] BTOPOTO MOPAIKA
C TAKUMM CBOMCTBAMHU HE CYIIECTBYET.
Nuage o6crouT meno npu n > 2. llpuBegem npumMep Takux MATPUIl OIpUA N = 3t

0 01 0 01
A=(0 0 0], B=11 0 0
010 0 0 O

B4 (1990). IlocTpoum opueHTUPOBAHHBIN I'pad caenyoumM o6pa3oM. Ero sepmust
ABJAIOTCA DIEMEHTAMU CPYNnel; pebpo (p,q) CyMWecTBYyeT TOTAa U TOJBKO TOrJA,
Korga ¢ = pa wm q = pb. Itor rpad obragaeT CaeryOUMMIE CBOUCTBAMY:

(1) u3 BCAKOU BEPUIMHBLI UCXOAAT ABA pebpa, MOCKOJIbKY W3 PABEHCTBA pa = pb
cregyeT paBeHCTBO a = b;

(2) BO BCAKyO BepmmHy BXOAAT ABa pebpa. O60CHOBaHUE TO K€,

(3) rpad ABIAETCA CUIBHO CBA3HBIM. [[MCTBUTENBHO, U3 BCAKOW BEPUIMHBL €CThb
OyTh B €IUHUYHLIA DJIEMEHT U O0OPATHO, MOCKOILKY TPYIIIA MTOPOXK IEHA, DJIe-
MEHTaM# a, b.
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UsBecTHO, 9TO rpad ¢ TAKUMU CBOUCTBAMU ABIAECTCA DUIEPOBBIM, T.€. CYIIECT-
ByeT IUKJ, B KOTOPOM KaXKJI0e pebpo BCTpedaeTCa OAUH pa3. BrinuckiBas BepIInHEL
B IIOPAJKE IPOXOXKAEHUA 3TOr0 HUKJIA, IOIYIUM HYKHYIO IIOCIEJ0BATEIBHOCTD BEP-
IIYH.

A3 (1991). Copasenauso npeacrasierue p(x) = c(x —ri)(x —r2) « ... (& —Ty).
Orcrona
p@)=cx—ro)(x—r3) ...-(x—1p) +
Hax—r)z—r3) .- (T—rp)+...
(@ —r) (@ =)o (= rpmt)]
Torga
pl(%) :c[(m-;-rz _rz)(m-;-?"z —r3)(¥ — ) +
+(r1—;-1“2_ 1)(T1-;-1“2_r3), -(%—rn)—l—...
._}_(1“1-;-1“2 _rl)(m—;?“z — 1) - -(¥—Tn—1)]-

ITockombKy CyMMa HEPBBIX OBYX CIATAeMBIX DABHA HYJIO, & IPU 1 > 2 BCE OCTAJIb-
HbIE CJIAraeMble OTIMYIHBL OT HyJs ¥ MMEIOT OJUH U TOT K€ 3HAK, TO PABEHCTBO
p'((r1 +72)/2) = 0 BO3MOKHO TOaBKO npu 1 = 2. O4YEBUAHO IPU DTOM, YTO JOOOH
KBaIPATHBIU TPEXWIECH C PA3INIHEIMY BEIECTBEHHBIMI KODHAME 001a4a6T Hy KHBEIMI
CBOHICTBAaMU.

A5 (1991). Bocmnoab3oBaBUIMCH HEPABEHCTBOM

Vot +y2(1-y)? <a® +y(l—y),

HOJIy'-Ia,eM OHeHKy
Y Y
/\/fv“ +y2(1—y)?dz < /(fﬂ2 +y(l—y))de =y* — 2y°/3.
0 0

Maxcuvansaoe 3Haerune Gyakmuu y2 — 2y° /3 va orpeske [0, 1] pasro 1/3. Tem ca-
MBIM, ZaHHBIA uHTerpal He npesocxosut 1/3. Ho npu y = 1 uarerpan umeer Buj

1
[ 2?dx = 1/3. Orcoza caenyer orser: 1/3.
0

B3 (1991). OTBeTr mOJIOXKUTEILHBIN.

lokaxem BHadame Takoe yreepxkaenue. [lycTs HaTypanbHbie 4ucia ay, as, - - - , Ak
B3auMHO mpocThie. JIio6oe HaTypasbHOe dncio, 6dabinee, 4eM kaias - - . . - G, MOXKHO
IpegCTaBUATh B Bue tyay +toaz+. . .+igag, roe aucaa ty, to, . . ., tx HeoTpuaTeabHBIE.

ITockonbky wmcaa ap,as,...,a; B3AUMHO OPOCTHIE, TO 1, & 3HAYMUT U JI0OOE K-
CJI0, IPEACTABUMO B BU/IE LIEJIOYNCICHHON INHENHON KOMOUHALMY IUCET A1, A2, - . - , Q-
Mycte m > kaias - ... ax mw m = tiay + t2as + ... + tpag, OpudeMm cpegu <u-
cexr ti,ta,...,t, ectb orpunareapuse (nmycrs s onpepeaeHuoctu t < 0). Cpean
MIOIOKUTENbHLIX CJAAraeMbIX €CTh IPEBOCXOAAIIee a1as * - . . * Ak, IYCTb JJII OIpee-
JEHHOCTHU t1a; > G1G2 - ... ag. Torma ty > as - ... - ag. OOpegeauM HOBLIE 3HAYCHUS
th =ti —ar >0, t), =ty + a1 > ty. OcranrpHble 3HAMEHN t; OCTABUM O3 M3MEHEHNU.
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Torga
t'1a1 -l-tgaz-l-...-l-t;CGk =tia; +taas + ...+ trar = m.
HpO,Z[OJI}Kaj{ AHAJIOTUYIHO, IIOJAyYIaeM HYXKHOE yTBEDXKICHUEC.

HOCTpOI/IM Tenepb nu3 ,Z[a,HHBIX pr{MOyFOJIBHI/IKOB Hapbl HpﬂMOyFOJIBHBIX 6JIOKOB,
“MEImuX 00Ty CTOPOHY.

1. 20 x 6 — u3 npsamoyroabHuKOB 4 X 6 u 20 X 7 — u3 IPSIMOYTrOJBHUKOB D X 7;

2. 35 X 7 — U3 IpPAMOYIOJIBHUKOB D X 7 1 35 X 5 — M3 TeX Ke IPAMOYIOJIbHUKOB
(IpY M3MEHEHUV ODUEHTALNN);

3. 42 X 4 — 3 TPAMOYTOIBHUKOB & X 7 1 42 X 4 — u3 mpAMOyroIpHUKOB 4 X 6.

[Ipumenss noka3aHHOE YTBEPK ACHUE, MOIYIaeM: IPU TOCTATOYHO OOJBIINX 71 U3
JAHHBIX IPAMOYTOJLHIKOB MOXKHO CJIOXKUTEL IPAMOYTONBHUKY Pa3MepoB 20X n, 35X n,
42 x n. lockonpky uucaa 20, 35, 42 B3arMHO IPOCTHIE, TO U3 TOr'O XK€ yTBEPK ICHU
CIeayer, 9TO MPU JOCTATOYHO OOJBLIOM 11 M3 TAHHBIX IIPAMOYIOJBHUKOB MOXKHO
CJIOKUTH IPSIMOYTOJBHUK PA3MEPOB 111 X 71, ITO U TPEOOBAJIOCH.

B4 (1991). Paccmorpum nomusom (1+(1+2))P(1+2z)P = (2+2)?(1+2)?. Hanzem xo-
5P PUUIEHT STOr0 MOMMHOMA IPU ZP ¢ KCHOB30BAHMEM KAXKI0I0 U3 [IPEACTABICHUN.

P )
JleBy10 4acTh MOXKHO IIPENCTABUTH B BUIE Y (5’) (1 + z)P*7. Orcroga, koahdunuenT
=0

200 -2007)

j=0 7j=0

npu zP paBeH

C gpyrou cTopoubl, KoadduuuenT npu P paBen
LA v P p\?
22(,%5) () -2 ()
= -/ Z
IIpu 0 < j < p GuHOMUANBHBIN KOBDDUIUEHT
<p> _pp=1-...-(p—j+1)
J J!
IEeJUTCA Ha P, MOCKOJbKY B CHIY MPOCTOTHI YUCIA P 3HAMEHATENb B3AWMMHO TIPOCT C

p .
p. Torga umeem Y 27 (5?)2 = (2? + 1) (mod p?), 9T0 U TpeGOBATOCH TOKA3ATE.
j=0

A3 (1992). Mpumenss mepasenctso z2 + y? > 2xy, momyuaem (zy)" > (2zy)™,
OTKyza m > 1m.

IIycTs p — mpocroe umcio, a u b BhICHINE CTENEHU P, HA KOTOPBIE NEMATCA T U
y, mpmiaeM a < b. Torma JeBas 9acTh JAHHOTO PABEHCTBA ICIUTCA Ha p2?™, a mpaBas
ma pl@th)" u we genarca ma Gonee BhIcOkme cremenn p. Ho Torma 2am = (a + b)n >
> 2an, 9TO IPOTUBOPEIUT HEPABEHCTBY 1 > m. Takum obpasoMm, a = b u moTomy
z = y. llogcraBiasgs B MCXOZHOE ypaBHEHHe T = y, moaydaem 27Mz2™ = z2" T.e.
2m = g2(n=m) QOrcioga, x = 2¢. Umeem m = 2t(n — m). OTcioga, 9ucIo m GeTHOE.
IIycte m = 2s. meem s = t(n — 2s). Eciu n — 2s > 1, TO IpOCTON AeAUTENb TUCIA
n — 25 ABIAETCs OOLIUM JEAUTENEM 7L U S, YTO MPOTUBOPEYUUT B3AUMHOU IPOCTOTE 7
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um. Orcioga, n =2s+1=m+ 1. Hpusrom t = s, © = 2° = 2™/2. OKOHIATEIBHO,
PABEHCTBO BBLINOJHAETCA TOJIBKO P M YeTHOM, n = m + 1, x =y = 2m/2,

A5 (1992). OueBUAHBI PABEHCTBA U2y = U, G2n+1 + Gop = G2pt1 + Gp = 1.

IIycte Takme naper qucen k, m cymecTByior. Beibepem Kakyo-mubo n3 Takux map
C MUHAMAJIbHBIM 3HAYEHUEM M.

IIycte umcno m > 1 mewerHOe. MOXHO CUMTATD, UTO A = Qktm = Gk+2m = 0,
MIPOTUBOMOIOKHBIN CIyIall PACCMATPUBACTCA AHATOTUIHO. [I0CKOIBKY OHO U3 Yucen
k,k + m derHOE, TO QK41 = Gftm+1 = Gk+2m+1 = 1. lIpogomxkas, noayaum ag42 =
= Qgtm+2 = Ok+2m+2 = 0, u T. 1. Ilockonpky uucmo m — 1 geTHOE, TO Qfpppp—1 =
= Qpt+2m—1 = Qk+3m—1 = 0. OgHo u3 wmcen k +m — 1,k + 2m — 1 geTHOE, TOITOMY
Qk4+m = 1 WA Qp42y = 1, 9TO IPOTUBOPEIUT MCXOLHOMY IIPEIIONOKEHUIO.

IIycTe umcno m derHoe. PaccMOTPUM DAaBEHCTBA Ggij = Ogtmtj = Oktm+2j
TOMBKO [/IA IeTHBIX UHAEKCOB k + j. [lo mpegwsiaymemy a(xijy/2 = Q(rsmij)/z =
= Q(kgm+2j)/2- TeM CaMBIM, COPABETUBBL DABEHCTBA A[k/2]4+i = O[k/2]+m/2+i —

= a[g/2)+m/242i 1pu 0 < i < (m/2) — 1. (B npeapraymux paseHCTBaX npu k IeT-
HOM CJefyeT OpuHaTh j = 2i, upu k HederHom — j = 2i — 1).Ho sro nporusopedur
MUHAMAJIBHOCTY 171.

Haxkoner, npu m = 1 [O/KHEBEI BEIIOJIHATHECS PABEHCTBA Gf = Ogy] = Qk42. HO
5TO HEBO3MOXKHO, IIOCKOJIBKY OMHO u3 4ucen k, k + 1 derHoe.

YTBepxK IeHue IoKa3aHo.



