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MaTremaTuveckre COpeBHOBAHUA UMEHU Y UIBAMA,
Jloyanna IlyTHama

E. M. Bpoumrenn

Mucrep Yunbsam Jloyamwr Ilyraam B 1882 roay noayuun B I'apBapae creness 6a-
KaJaBpa [0 MATEMATUKE U B TEYEHUE DS JeT BO3[VIABJAL MOCTEBOU 1€NaPTAMEHT
MaTeMaTuIeckoro gakyabrera Lapsapga. OH 6bul OPraHu3aTOpPOM COPEBHOBAHUM,
MOy YUBIINX HA3BaHUE MyTHAMOBCKuX. He OymeT mpeyBeiwdeHweM CKasaTb, YTO B
HUX OH YBEKOBEYMJI CBOE€ MMII.

HyTHaMOBCKHe COpeBHOBaHI/Iﬂ SABJIAIOTCSA OrqHI/IMI/I n3 CaMbIxX I/IHTepeCHI)IX NHTEJ-
JIEKTYaJIbHLIX KOHKYPCOB. U neu, mooxeHHksIe B OCHOBY ux npoBeaenus, [lyTaam uamno-
XKWI B CTAThE, omyonukoBansou B 1921 rogy. OcHoBHAA uges — KOMaHIHBIU 10 JXOI,
NPU KOTOPOM yYIACTHUKY 3AIIUINAIOT IBETA CBOUX YHUBEPCUTETOB U KOMIEMKen. Bo
WCIIOMHEHUE 3aBemanus cynpyra, magaMm [lyruam B 1927 rogy yupenuia GomHpg mis
MO AEPKKY MPOBEIEHUA COPEBHOBAHUN. [[eHTPOM OpPraHU3aIMOHHON AeATEILHOCTH
crax 'apBapg, B To Bpems IIpesunentrom I'apeapna 6sw1 JI. Jloyamr, 6par magam [TyT-
mam. Hano ckasars, BHA4YAJLE pEYDb HE IUIA O IPOBEIEHUN JUIMIb MATEMATHIECKNX CO-
PEBHOBAHUM, TIPOBOJWIUCH SKCIEPUMEHTAILHEE COPEBHOBAHUS 110 AHTVIMACKOMY A3bI-
Ky, HO, BUJUMO, HOJ BIVSHAEM BBIIAOIINXCA MATEMATUKOB OTLA U ChIHA Buprogos,
ITona, Pago u gpyrux 6bLIO PEIIEHO MPOBOAUTL UMEHHO MATEMATUYECKUE COPEBHO-
Bauus. [Ixopax [sBung Buprod chpopMyampoBans HECKOIBLKO OCHOBHEIX MPUHIIUAIOB
X IIPOBEIEHU HA KOTOPBIX Oa3upyeTcsa BcA 9Ta paboTa:

1. Cocrasanus HOMKHBI OBITH JUIHO-KOMAHIHEIMU. KOMaHa KaX 100 YHUBEPCU-
TeTa (KOLIENXa) COCTOUT U3 TPEX CTYNEHTOB, HO y9aCTUE MOI'YT IPUHUMATH
U Apyrue CTyAeHTH Jboro yausepcutera (komnenxa) CIIA u Kanaaw:. Ilpu
9TOM MOABOAATCS KAK KOMAHIHEIE, TAK U JIUIHEIE NTOIN.

2. O6mee pyKOBOACTBO COPEBHOBAHIAMY OCYLIECTBIIeT MaTeMaTnyecKas acConu-
anusa Ameprku — npodeCcCuOHATBHOE 00BEIUHEHNE IPENO [aBATENEN MATEMATHA-
KU yIeOHBIX 3aBEIEHNN PA3HLIX THUIOB.

Tlesaraerca ¢ aobesnoro paspemenus [[. Axs6epa (MAA).

MaTemaTu4eckoe npoceewenue, cep. 3, Bein. 5, 2001(192-204)
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3. IlpusaMu u mOOIIPEHUAMY OTMEYAETCS 3HAYATEIHHAS JACTh YIaCTHUKOB. BEI-
IEIAIOTCA IepBasd MATEPKA, IepPBasd OeCATKA U T. I.

4. OgHOMY U3 HATHU JYYIINX YIACTHUKOB IPEICTABIAETCA BO3MOXHOCTD IPOIO0J-
XKuTh 00y4enve (Ha marucTepckoMm yposre) B [apsapze.

IlepBoe copeBHOBanme cocrosiocs B 1938 rogy, m ¢ Tex mOpP OHU MPOBOIATCA
€XerofHo (UCKIYEHNE COCTABWIM TOJIBKO BOeHHEE 1943—1945 roamr). 4 mexabps
1999 roga cryaeHTH COOPAINCH B MIECTUAECATHIN PA3.

HenocpencTBenHOE PYKOBOACTBO KOHKYPCOM OCyIneCTBJIAsieT IlyTHAMOBCKHUU KO-
MUTET, COCTOAIINAN W3 TPEX 9eJOBeK. B pasHble rOfEl B COCTAB KOMUTETA BXOLU-
JU Takue BHIAammuecs maremaruku, kak Pano, Ilona, Kan, Kannanckuu (noGeau-
Teab nepBhIx copeBHoBaHun), Kewm, Mosep, Bernvan, Pora, Kokcerep. Komurer
pa3pabaThIBaeT 3aaHUA, IPOBEPSAET PAOOTHI YIACTHUKOB, MIyOINKyeT Pe3yJabTATHL.
CaMo cOpeBHOBaHEE NPOBOAUTCA B OQHO U3 BOCKDECEHUU (B MOCAEIHUE MOl — B
nepBoe BOCKpeceHue aexalps). IlpeaBapuTessHO MO yHUBEPCHTETAM W KOJLIEHKAM
PACCHLIAIOTCS 3a1aHUsA B COOTBETCTBUY C 3asBKaMu. B 1eHb MpoOBegeHUs yIacTHU-
KU COOUPAIOTCA B CBOMX y4eOHEIX 3aBeJeHUAX, uM npegraraerca 6 sagaa (A1-A6)
Ha Tpu 4aca ¢ yrpa u 6 3anaa (B1-B6) ma Tpu ugaca mocae obega. Habawogarens-
npenonaBaTesb 00eCIeyYnBaeT NOPAAOK u OTHpapiser paborTel B kommreT. K yua-
CTUIO NOIMYCKAITCA CTYIEHTHI NepBou (6aKaJaBPCKOU) CTYMEHU, CTYJEHT HE MOXKET
y4aCTBOBATH B COPEBHOBAHUAX Gosee deTwIpex pa3. Uurepecno, uro B uroru (oHU
myOJIUKYIOTCA B XKypHATaX MaTeMaTuIeCKOu aCCOMMaIM AMepuKn) BKIIOYAI0TCA Pe-
3yJbTATHI PELIEHUS KX IOU 3a4a4u Juaepamu B Buge 11-MepHOro BeKTOpa: mepsas
KOMITOHEHTA — YKCJO PEIIMBLINX 33134y MOMHOCTHIO, JaJee YUCIO IIPOBAHYBIIAXCS
Ha COOTBETCTBYIOIIYIO JOMII0, IeCATas — YUCIO NPEJCTABUBIINX COBEPIIEHHO HEBEP-
HBIE€ IIOIIBITKHA peIHeHI/Iﬂ, OQUMHHaAUATAA — YIUCIO y“Ia,CTHPIKOB7 HE HpeII[CTaBI/IBIHI/IX
pemenuu BooOme. COpEeBHOBAHUA OYEHb IMOIYJSAPHEL, €XKErOMHO B HUX IIPUHAMAIOT
yuactue okono 300 xomaug u cBeime 2000 yyactHukoB. B psge yHuBepcuTeToB B
y4eOHEIN ILIAH BKJIOYEHH! CIIEIMAIbHBIE CEMUHAPHL IO MOAIOTOBKE K COPEBHOBAHU-
M. YCHexu KOMAaH[ M OTJEJbHBIX CTYAEHTOB — MIPEIMET rOpPJOCTU YHUBEPCUTETOB
1 paxyIbTETOB.

TemaTuka 33429 OCPAHMYEHA CTAHAAPTHEIMYA MATEMaTUIeCKUMU Kypcamu (aHa-
au3, aarebpa, reoMeTpusA, JUCKPeTHAA MaTeMaTuKa, AuddepeHnaibHbEe yPaBHEHU
u ap.). MHOrUE 33,1890 OMUPAIOTCS HA 3HAHUE DIEMEHTAPHOU MATEMATHKI.

Ca0XHOCTD 3339 BeCbMa CWILHO BapbupyeTcs. Hapsany ¢ yTemmTeasHBIMY Jer-
KAMUY 33439aMH7, JOCTYIHBIMY II0JABJSAIONEMY OOIbIIXHCTBY YIACTHAKOB, €CTh OY€Hb
TPy JHBIE, KOTOPBIE IO JAI0TCA YCAIAAM BCEI'O HECKOABKUX yIACTHUKOB.

IIpusenem 3a 024U HEKOTOPBIX COPEBHOBAHUN PA3HBIX JET.
A5 (1985). [duas xakwx nenbix 1 < m < 10 cupaseqiuBo paBeHCTBO
27
L,= /cos(x) cos(2z) - ... - cos(mz)dx = 07
0
A6 (1985). IIycrs I'(p(z)) = af + af + ... + a’ — dynkuma nomuOMa p(z) =

=ao+ai1z+...+a,z". Haungure noausom ¢(z) ¢ BemecTBeHHBIMEU KO3 IUIIMEHTAMEA
raxou, uto g(0) = 1, T'(g(z)") = T((3x2 + Tz + 2)") A1a BCeX HATYPATLHLIX 7.
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B3 (1985). Ilycts

IBAXK 1Bl 0ECKOHEIHBIM MACCUB HATYPAJbLHBIX IUCE]I, B KOTOPOM KX 10€ HATY PAILHOE
YUCI0 BCTPEYAETCAa POBHO 8 pa3. [JokaxwTe, 9TO IjIa HEKOTOPOU MaphLl WHICKCOB
(m,n) BEIIOIHAETCA HEPABEHCTBO Gy p > M.

B6 (1985). I'pynma mo ymuoxenuio {M;} BemmeCTBEHHBIX KBAIPATHEIX MATDPUI II0-
T

PAAKA N COREPKUT T DaeMeHTOB. IlycTh BhmonHseTcs pasencTBo » ., tr(M;) = 0, rge
i=1

T
tr — caen marpuner. JokaxuTe, 9T0 MaTpuna y . M; — HyJeBas.
i=1
o0
A3 (1986). Beramcoure cymmy paga Y. arcctg(n? —n + 1).

n=0

B4 (1986). Ilycts G(r) = min ‘r —\/m? + 2n2‘. Joxaxure wiu OMPOBEPIHATE

m,n€Z
yrBepxpaenue lim G(r) =0.
n——+oo

B6 (1986). Iycte A, B, C', D — KBaapATHBIE MATPULEL HOPAAKA 7 C DIEMEHTAMEA
u3 noas F, Takue, uro marpunst AB' | CD' — cummerpudeckue u AD' — BC' = 1.
3mece B' — marpuna, Tpancnonuposanras B, I — eaunananas matpuna. [JokaxuTe
paserncteo A'D — C'B = 1.

A1 (1987). Ha naockoCTy OIpPEREeNeHEl MHOKECTBA

— . — z . — . ) — .

A—{(x,y)‘ﬁ—zﬂ—m}, B—{(x,y).ny+m—3},

C = {(z,y) : 2° — 3zy® + 3y = 1} ; D ={(z,y): 3yz> -3z —y? = 0}.
Jokaxure, uro AN B =CND.

Y r 0
- z . OKaXW-
24y o 4 4y ) il
Te WM ONPOBEPIHUTE CyLECTBOBAHUE BEKTOpHOro noat: F(xr,y,z2) = (M(z,y,z),
N(z,y,z),P(z,y,z)) co cRoucTBamMu

A5 (1987). [Mauno BexTopuoe moae G(x,y) = (

(1) pysxuu M, N, P uMeroT HempephIBHLIEC YACTHLIE TPOU3BOAHEIE TipH (T, Y, 2) 7

#(0,0,0);
(2) rot F = 0 wpu (z,y, 2) # (0,0,0);
() F(z,y,0) = G(z,y).
B4 (1987). Iycrts 2(1) =0,8,y(1) =06 mmpun =1,2,3,...
z(n + 1) = z(n) cos(y(n)) —y(n) sin(y(n)),
y(n +1) = z(n)sin(y(n)) + y(n) cos(y(n)).

Berancamre npegensr lim x(n), lim y(n) mwim onposepramTe MX CymecTBOBAHME.



Maremaruyeckue copeBHOBaHUA nMeHn Yuiabama Jloysmna Ilytaama 195

B6 (1987). Mycte F — xonewnoe mone ¢ p? areMeHTaMu, TIe P — HEIETHOE IPOCTOE
<mcao. Ilycts S — mHONXECTBO, cocTosmmee w3 (p° — 1)/2 Pa3IMIHBIX HEHYIEBEIX
DIEMEHTOB MOJIA, TAKOE, YTO A BCAKOIO HEHyJeBOro daeMeHTa a € F B TounOCTH
OJIMH M3 IBYX DJEMEHTOB G, —a BXxoauT B S. [IycTe N 9mCiI0 5J€MeHTOR B IIepeCeIeHrn
S ¢ muOoxecTBoM {2a : a € S}. lokaxkure, 9To uncao N deTHOe.

A6 (1988). IlycTs aumenHEN OmepaTop A B 1-MEPHOM BEKTOPHOM IPOCTDAHCTBE
nmeeT (n + 1) COGCTBEHHEIX BEKTOPOB, JIO0LIE 1 13 KOTOPHIX JMHENHO HE3ABUCUMEL
Caenyer s orcrona, 910 A = al, rge I — TOXnECTBEHHEIU ONEPATOP, & — CKAJAD?

o0
B4 (1988). Ilycte psax Y, a, (an = 0) cxomurcs. [Jokaxkure CXOOUMOCTDH psAma
io: (an)n/(n+1)‘ n=1
n=1

A3 (1989). Mokaxwure, uro ecau 1121° + 10i2° 4+ 10iz — 11 =0, To |2| = 1.

A6 (1989). Ilyctsb a, = 1, eciu B ABOMYHOM DA3MOKEHUN GUCIAA 7 KAXK BN OJIOK
UIYIIAX TOAPAT HyJed COCTOUT U3 YETHOrO 4ucia mudp u 0 B IPOTUBHOM CIydae.
Hanpuwmep, azg = 1, nockoasxy 36 = 1001003, a asg = 0, nockoasxy 20 = 10100,.
Oycts @ = 1 4 a1z + az2? + ... — GOPMAIBHBIN CTEIEHHON PAL OO MOZLYJIIO 2.
Mokaxure, 910 & + za + 1 = 0 mo MoAymIO 2.

B6 (1989). Hycrs (21,22, ..,%,) — TOYKA, CAy9alHO BLIOUPAEMAasA U3 N-MEPHOU
obnactr 0 < 1 < 2 < ... < T, < 1 B COOTBETCTBUU C PABHOMEDPHLIM pacIpe-
nenerueM, u f(z) — dynxuus, menpepuBHas Ha [0,1], y xoropon f(1) = 0. Iloao-
xkuM g = 0,241 = 1. [Joxaxnre, 4T0 MaTEMATHIECKOE OXUAAHNE CyMMbI Pumana
n 1

Y (zip1 — ;) f(zig1) paeso [ P(z)f(x)dz, rage P(z) — MHOrOYWIEH CTENeHU n, He
i=0 0

sapucamumi ot Gyrxmmu f(z) u Takou, aTo 0 < P(z) < 1mpm 0 < z < 1.

A3 (1990). doxaxure, 9TO MOGOU BHILYKJEIA NATHYTOJBHAK, BEPIIUHBI KOTOPOTO
MMEIOT IeJOINCACHHEIE KOOPANHATEL, 1 HUKAKAE TPHU U3 KOTOPHIX HE JEeXAT Ha, O THOK
IPAMOM, IMeEeT ILIOMAAb, He MEHbIIYI0 5/2.

A5 (1990). Ecau A u B — xBajapaTHBIE MATPULLL OHOI'O MOPALKA, 1J KOTOPHIX
cupase o paBeHCTBO ABAB = 0, T0 o6s3arensuo iu BABA = 0?7

B4 (1990). IIycre G — kOHeuHas Cpynna MOPSAKA 7, MOPOXKAEHHAS DIEMEHTAME
u b. JokaxwuTe mam ONPOBEPIHATE CJEAYIOMIEE yTBEPKACHUE: CYIECTBYET MOCIEN0-
BATEILHOCTD (1, g2, - - - , §2r, TAKASA, ITO

(1) Kax BT BIEMEHT IPYNIEL BCTPETIAETCA B OCACAOBATEIBHOCTH 2 Pa3a,;

(2) giy1 = gsamm g;y1 = gibupu i =1,2,...,2n. (Caurats, 9T0 gp11 = g1-)

A3 (1991). Haipwre BCe BEIIECTBEHHEIE MHOI'OWIEHBL P(X) CTEmEHW 1 > 2, mus
KaxX10ro m3 KOTOPHIX CymeCTByeT NOCJACN0OBATEABHOCTh BCIIECTBEHHBIX YUCET 71 <
<rs <...<rp Takas, ITO

(1) p(r;) =0mpu i =1,2,...,n,
(2) p'((ri +71i31)/2)=0mpuni=1,2,...,n— 1.

y
A5 (1991). Hamgure MakCUMAJIbHOE 3HAYEHUE BEIMIUHELI / vVt +y2(1 —y)2dx
mpu y € [0,1]. o
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B3 (1991). Cymectsyet au yucao L Takoe, 9T0 ecau m u n Hessie 9ucia, 66abmme L,
TO IPSMOYTOJIBHUK PA3MepPOB 1M X N MOXKHO Pa3pe3aTh HA IPAMOYIOJIbHUKY Pa3MepPOB
4x6mb5xT?

B4 (1991). Ilycts p — mpoctoe HedeTHOe 4nciao. Jokaxure, 4TO

i (’7) (pJ.”) —(@2°+1) (mod ).

= \J/\ J

.

A3 (1992). [las gaHHOrO HATYPAIBLHOIO YMCJIA 17, HAUAUTE BCE TPOUKU HATYDPAIb-
HEIX "mcen (n,Z,y), TAe 9UCIa M, N B3AUMHO OPOCTEHIE, NI KOTOPHIX CIPABEIJINBO
pasencTeo (22 + y*)™ = (zy)".

A5 (1992). IDycts a, = 0(1), ecau 4UCIO €IUHUI B JBOMYHOM DA3IOKEHUM HATY-
PAIBHOTO YMCIA N COOTBETCTBEHHO YeTHOe (HedeTHoe). [JokaxkuTe, 4TO He CYIIECT-
ByeT HATYDPAIbHBIX k U M TAKUX, 9TO Akt = Oktm+j = Ok+m42; Ipr 0 < j <m—1.

PEIMEHNA 3A0AY

. e e
A5 (1985). IIpumensas ¢popmyay Idumepa cosp = —— —— moaymM
27
I, = /cos(a:) cos(2z) - ... - cos(mz) dx =
0
27
:2_m/(elz +e lz)_”‘_(elmz +e ’Lmz)dw:
0
2
_ Lm/zem(ﬂiz...im) de.
2
0
27 27

IMockoabky /e“”dx = 0 mpu wemom k # 0 u /d:z: = 2x, to I, # 0, ecam pu
0 0

HEKOTOPOU PACCTAHOBKE 3HAKOB CIIPABENINBO PaBeHCTBO (1 +2+...+m) =0.
JoxaxkeMm, 9TO 3TO BO3MOXKHO TOTAa W TOIBLKO Toraa, korga m = 0 (mod 4) wm
m =3 (mod 4). Yernoctn yncen +£1+2. . .m coBnajarT Ipu JOOEX PACCTAHOBKAX
3HAKOB, CI€JOBATEILHO, 111 BEIIOIHEHUA paBeHCTBA £1+ 2. .. £ m = ( HeobxogUMa
gerHOCTE Wcaa 1 + 2+ ...+ m = m(m + 1)/2. 1o paBrOCHIBLHO geauMocTH HA 4
ogHOro m3 uucex m, m + 1. Ilycte Temepe umcno k = m(m + 1)/4 nenoe u s =
=min{t:t+(E+1)+.... +m <k} Ecms+(s+1)+...+m=k m0l+...
A+ s-1)—-s—-(s+1)—...—m =0.Ecms+(s+1)+...+m < k, T0
ancao p = k — (s + (s + 1) + ... + m) ynosrersopsier mepasencteam 0 < p < s — 1.
Ecau wrocs B3ATh y wuncen p, 8, (s+1),...,m 1 MEHYCHL Y OCTAIBHEIX, TO IOLYyI€HHAS
cymMma, Oy et paBua Hywo. Cpenu uucen 1,2, ..., 10 Han1eHHBIM CBOUCTBOM 0013, JaI0T

uncaa 3,4,7,8. 3naunT, oTBeT 3anadu — MHOXeCTBO {1,2,5,6,9,10}.
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A6 (1985). Hycts p(z) = ap + a1z + ... + anz™ (a, # 0). Onpegennm MHOrOUIEH
pl(z) = 2"p(1/z) = apz™ + a1x™ ! + ... + a,. Ogenugno, aro (p*(x))? = (p*'(x))*.

Jokaxem, 9T0 1 JH0OBIX MHOrOIIEHOB P(2) = ap+ a1 +. .. +anx™, g(x) = bo+
+biz+...+b,z" Bemomnsercs paserctso L'(p(x)q(x)) = T'(p? (z)q(x)). Mepemuoxas
MHOrowIeHH p(z), ¢(z), norydum

T((p(z)q(x)) = Zafb? +2 Z a;a;b;b;.

i#j
i+n—s=j+n—t

To xe mosyuuMm u gs

F@T(.’L‘)q(m)) = Zafbg +2 Z aiajbibj.
i
i+n—s=j+n—t
Honoxum p(x) = +2, g(x) = 3z+1. Toraa p(z)q(x) = 322 +7x+2, p* (z)q(x)

= 622 + 5z + 1. Tlpu aTrom mo nokazammomy pamee I'(p(z)q(z))” = LT (z)q(z))".
Taxum o6pasom, Tpexarer 6z2 + 5z 4+ 1 06.1a4aeT HyKHBIME CBORCTBAMI.

=

B3 (1985). Ilycrts, HanpoTus, mpu BceX (1M, n) BHIIOIHAETCA HEPABEHCTBO Um n <
< mn. Onpegemum muoxecTBo T), = {(m,n) : am,n < k}. o ycaosuo |T;| = 8k. C
IOPYTOM CTOPOHHL, 10 npeanonoxenuio Sy, = {(m,n) : mn < k} C T. Ho

ISk|=k+[§J+[§J+...+1>§(1+%+m+%)

npy 4OCTATOYHO Oosabux k. TeMm caMbIM mpu JOCTATOYHO OOJBIIMX K LOJKHO BBI-

1 1
TIOJHATHCA HEPABEHCTBO g <1 + 3 +...+ —) < 8k, 9TO IPOTUBOPEYUUT PACXOAUMO-

k
CTU TaPMOHUYIECKOT'O PAIA.

B6 (1985). IIycts S = ) M;. Ilo ycaosuto tr(S) = 0. Umeem SM; = ) M;M; =
i i=1

=1

= S, nockonbky {M;} — xomeunas rpynma no ymaoxenuio. Jaree, S% =

r
Jj=

SM; =
1

T
= Y S =rS. Orcoga creqyer, 970 COOCTBEHHBIE IUCIA MATPUALEL S MOI'Y T DABHATH-
i=1

ca Toabko 0 u r. W3 pasencrsa tr(S) = 0 caegyer, 9TO eauHCTBEHHOE COOGCTBEHHOE
3HadeHue MaTpuisl S pasHO 0, nockoabKy tr(S) ecTs CymMa COGCTBEHHEIX 3HAYECHUN
MaTpuisl S. A Torga maTpuna S — r] He UMeeT HyJEBLIX COOCTBEHHBLIX 3HAMEHUM,
T.e. o6paruma. IloaTomy m3 pasencta S? —rS = S(S —rI) = 0 cregyer paBeHCTBO
S =0, 9T0 1 TPeGOBATIOCH.

1+ ctgactg

A3 (1986). BocnoassosaBumcs popmyaon ctgla — 3) = cigf —ciga

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

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

k
Crenosaremnno, Y, arcctg(n? +n + 1) = arcctg0 — arcctg k, uTo gaet
n=0

oo
Z arcctg(n® + n + 1) = 7/2.

n=0
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B4 (1986). [JoxaxeM COpaBelauBOCTb CHOPMYIMPOBAHHOIO YTBEPK ICHUA.
[Ipexme BCero, mpoBepuM, ITO I HOJOKUTEIHHOTO k CIIPABEIIMBA OLEHKA k —
— |VE|? < 3Vk. Tycts p = [Vk]. Torga k = p? + s, rae s < 2p + 1. CaeoBarenswo,
k—|VE|]? =s < 2p+1<3VEk, 910 1 Tpe6oBaIOCH.
Mycrs r > 0, m = |r]. Tornar =m +d (0 < d < 1). Honoxnm n = |Vmd].
Ouennm 3uagenne r2 — m? — 2n2. Tlonyuaem

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

OKOHYATEIBHO UMeeM

2 2 2
—m* —2n 61 +1
Grygr—vm2+2m2="—T < .
(r) < r+vmZ+2n2 r
64/T7

Mockonpky lim — = 0, HyXHOe yTBEpXKJeHVE NTOKA3AHO.
T—00

B6 (1986). Cummerpuunocts MaTpunsl AB' osmadaer, urto (AB')' = BA' = AB',
cummeTpraHOCTE MaTpunsl CD' — uaro (CD') = DC' = CD'. U3 pasencrsa AD' —
—BC'" = I caegyer pasencteo (AD'—BC") = I', t.e. DA'—CB' = I. Paccmarpusas

A B D -B
npou3aBegeHre OJOYHBIX MATPUII c p)\_c 4 ) TmoryIaeM

AD'— BC' —AB'+BA'"\ _ (I 0
CD'-DC' —CB'+DA') ~\0 1)°

Ho Torga cupaBeminBo 1 paBeHCTBO
D' -B y A B\ _ (DA-BC DB-BD\ _ (IO
-C" A C D) \-C'A+AC -C'B+A'D) \0 I)"

Orcroga, A'D — C'B = I, 9T0 u Tpe60oBATOCh YCTAHOBUTD.

A1 (1987). Pacemorpum dyrkmmio f(2) = 22 —1/2z — 3i KOMILIEKCHOTO HEPEMEHHOTO
z =z + 1y. Umeem

Re f(z) = 2® — 3y — ——, Imf(2) =22y + % -3

" +y -ty

ITepeceuenue A N B B €CTECTBEHHOM CMLICJE COBIAIA€T C MHOXKECTBOM KODHEN
ypasrenus f(z) = 0.

Ananoruuno, nepecedenue C' N D coBnagaeT ¢ MHOXECTBOM KODHEU yDPABHEHUA
9(2) = 23 — 3iz — 1 = 0. Tlockombky 2z = 0 He ABIAETCA KOPHEM HU OTHOTO M3 DTUX
YPABHEHUY, OHY PABHOCUJILHEI.

Pasymeercs, oTy 3a1ady MOXHO peruTh U 6€3 NPUBJIEUEHISI KOMILIEKCHEIX YUCET,
HO TaKO€ pPeIIeHne BBIIVIAINT U3AITHEE.

x

A5 (1987). Taxoro mous He CymecTByeT. JeUCTBATEIBHO, €CIU TAKOE TOJE CYIIeC-

TBye€T, TO €r0 HUPKYJIALNASI 10 JI0OOMY 3aMKHYTOMY KOHTYPY, ABIAIOMIEMYCS KPaeM

OPUEHTUPYEMOU TTOBEPXHOCTH, He CONEPKAIIEN HAYATI0 KOOP AVHAT, PABHA, HyJIi0. Pac-
2

x o
CMOTDUM TOJOBMHY JLIMIICOMAR + 9?2+ 22 =1, z > 0. Ero rpanumen spaseTcsa

o o $2 2
ILNIOCKHUHU SJIIUIIC C, 33 1aBaC€MBIN YPDABHECHUAMU I + Y- = ]., 2z = 0. Boruaucasas uu-
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TerpaJ fo G, dx + Gy dy, ybexaaemcs, 9TO OH OTIMYeH OT HyadA. IIpum Berauciaennn
MHTErpaia yIoOHO UCIOIL30BATH IAPAMETPU3ALNIO T = 2 COS Y, ¥ = sin .

B4 (1987). Tockomeky z2(1) +y2(1) = 1 u 22(n + 1) + y%(n + 1) = 2%(n) + y2(n)
mpu n = 1,2,3,..., To 22(n) + y?(n) = 1 mpu Tex xe n. OTcioga, Tpu TO6OM N
cymectByer yroa #(n) taxon, uro cosf(n) = z(n), sinf(n) = y(n). Us gamnbix
PaBEHCTB CleyeT, 9TO MOXHO npueats O(n + 1) = 6(n) + y(n) = 6(n) + sinfd(n),
npu 5ToM B kadecTse 0(1) MOXHO BHIOPATH OCTPEIM yroa. PaccMoTpuM (hyHKIMIO
y = z + sinz. dTa PyHKIMa Bo3pacTawmas, npuieMm y(z) < m npu z < m. Orcoaa
cregyer, 9To mocienosaTensHocTh {6(n)} cxogures. Ilepexoas k mpegery B paBeH-
crBe O(n + 1) = 6(n) + sin 8(n), nonyunm: sin lim #(n) =0, T.e. lim O(n) = k. U
n—00 n—0o0
IpensI AyIIuX PAccy X AeHuu caeayer, 9to lim 6(n) = 7. Tem cameim lim z(n) = -1,
n—oe n—oo

lim y(n) = 0.

n—o0

B6 (1987). Ilpu meuernom p uuciao (p? — 1)/2 gernoe. O6oznaum vepes Py mpous-
BE/ICHKE BCEX DJIEMEHTOB MHOXKECTBA S, u uepe3 Py npousseseHue DaeMeHToB Biuga 2a
(a € S). Orcroga P, = 215/ P,. C apyro# cTopoHL, sneMenTH Brga 2 061a1310T Te-
MU XK€ CBOUCTBAMU, YTO U DJIEMEHTHL S, T. €. VI BCAKOrO HEHyJIeBOro saementa b € F
160 b, 160 —b umeer Bux 2a, (a € S). Orcioga, Py = (—=1)I5-VP, = (=1)VP; B
cuny wernoctu |S|. Ocramocs noxasars, uro 215/ = 1. Ilockoabky xapakrepucTuka
nosns F paBHa p u 2 npuHagIeXUT MUHIMAJILHOMY noanomo F, To mo manon Teopeme
Depma 2P~ ! = 1. Torga 2/5! = 2-1D@+1)/2 = 1(>+1)/2 = 1 w10 u Tpe6oBAIOCH.

A6 (1988). Orser mosoxurensuui. IlycTts &1, ..., Ln41 — COOCTBEHHBIE BEKTOPEL
omeparopa A; A1, ..., Ap41 — COOTBETCTBYIOIMNE COOCTBEHHEIE 3HadeHus. JlocTaTod-
HO [0Ka3aTh, 9YTO BCe COOCTBEHHBLIC 3HAYEHUA COBMATAIOT. II0CKOMBKY COOCTBEHHBIE
3HAYEHUA — KOPHU MOJNHOMUAILHOTO YPABHEHUSA CTEMEHN 7, CPEAUN HUX €CTh COBIA-
MAOIIUE — TYCTb Ay, = Ap41. LOrIa BCE DIEMEHTHL IBYMEPHOU JIUHENHOU 000J0YKY
Ly BEKTOPOB Iy, Tpt1 — COOCTBEHHEBIE BEKTODPEL Oneparopa A ¢ cOGCTBEHHBIM 3HA-
geHueM \,. O603uaqum vepes L,_1 (n — 1)-MepHYO JUHENHYI 060J0YKY BEKTOPOB
Z1y...,Tn_1. U3 coorromenusa ['paccmana cregyer, aro dim(L, 1 N Ls) = 1. Ilycts
Y — HEHYJEBOU BEKTOD U3 DTOrO mepecedeHus. BeKTOpHl Xi,...,Tn 1,y JUHEUHO
saBucumbie. IlyCcTs 121 + ... + pfn—1Zn—1 + Uy = 0, rae cpeau kKodpPUIIEHTOB
€CTb OTJIMYHLIE OT HyJs. [I[puMeHuB K 06eUM 9acTAM 3TOTO PABEHCTBA omepaTop A,
moxydaeMm: A1 + ...+ Ap_1ftn—1Zn-1 + Appny = 0. Eciu cpequ co6cTBeHHBIX
3HAYEHUU €CTb PA3JIMYHEIE, TO BLIYTA U3 MOCICIHEN JUHENHON KOMOMHAIY IPEIk-
OYIIYI0, YMHOXEHHYIO HA A, TPUXOAUM K BBIBOLY, 9TO BEKTOPHL L1, -.,Ln_1 —
.HI/IHeI‘/)IHO 3aBI/ICI/IMI)Ie, a 3To HpOTHBOpe‘IHT yC.HOBI/IIO.

B4 (1988). Pa30o6pem MHOXKECTBO HATYDAJIBHEIX THCEJ HA ABA KIACCA:
N, = {n  (an)/ (D < 1/2}, Ny = {n (an)/ D) > 1/2}.

Jlas mepsoro muoxkectsa (a,)™/ (") < (1/2)", aas sroporo — (a,)™ ™Y < 2a,,.
Tem cambiv cxogarcs 06a psaga Y. (a,)™ ™) (scerga) u Y (a,)™ ™Y (scren-
neN; neENs

o o

CTBUE CXOZMMOCTH DA Y. Gy). Iockomexy wiemsr psga Y. (ay)™ (™) nonoxu-
n=1 n=1

TENBLHBIC, OTCIONA CACAYeT ero CXOAUMMOCTb.
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A3 (1989). Tlockoabky 0 He ABIAETCA KOPHEM NAHHOI'O YPABHEHU, €I'0 MOXKHO Pa3-
nemnts Ha 25, Moxytaem ypasmernme 11(2° + 275) + 10i(2* + 2~ *) = 0. PaccmoTpum
KODHI yDABHEHHS, PACIOIOXKEHHEIe HAa eIUHUYHON OKpyxkHOcTH 2 = e'?. Ilogcra-
BJIASA U UCIOJAB3YSA (GOPMYJIBl JWIEPa A CUHYCA U KOCUHYCA, MOJIYyIAM yPABHEHUE
11 cos b5y + 10sin4dp = 0. Pacemorpum dyuxnuio F(p) = 11 cos5p + 10sindg. Nme-
em F(0) >0, F(r/5) <0, F(2r/5) > 0, ..., F(97/5) < 0. Tem cambIM HA eqVHWIHON
OKPYXHOCTHU pacrnoaoxeHo 10 kopuen g1aHHOro ypasHeHus. [l0CKOIbKY OHO UMeeT He
6ousee 10 pasIUYHEIX KOPHEU, YTBEPK ACHUE JOKABAHO.

A6 (1989). TlockoabKy YuCIO 4N TMOLY9IEHO U3 1 JOOABICHUEM OBYX HYJIEU, TO G4y =
= Qp. AHAIOTUYHO d2p+1 = Q. [Ipu 5TOM, TOCKOABKY uMCIO 4N + 2 HOIy4eHO u3
n pobasnenmeM mudp 10, umeem asn 2 = 0. Pazoboem dopmanvuem pag a(z) =
=1+a1x+axx®+... va ge wactu: a;(z) = 1+ aq2* + ag2® +... = 1+ ay2* +
+aszd+... = a(z?); aa(z) = a1z +azx® +asz®+... = r+a12® + a2’ +. .. = za(z?).

Manee, g NBOMYHBIX TIEPEMEHHBIX a,b BEmoaHeno a® = a, (a + b)? = a® +
+ b2 no mogymo 2. MMoaromy a(z?) = (a(z))?, a(z?) = (a(z))?. Orcioga, a(z) =
= a(z?) + za(z?) = (a(z))* + z(a(z))?. Tem campv, a(z)(a®(z) + za(z) — 1) = 0.
IMockonsky y dopmanbuoro paga a = 1+ a1z + asx + ... cBOOOAHEIN wieH 1, TO
no uugyKnuu y6exgaemca, uto (a(z) + za(z) — 1) = 0. Ho (a®(z) + za(z) — 1) =
= (a®(z) + za(z) + 1) no momymo 2.

B6 (1989). Ilycte M — onwcanHas B yCJIOBUM 33,1391 N-MepHAA 061acTb. Ee n-
MEpHBII 00BEM PABEH

1 Tn )
/dXz/da:n/dxn_l.../d:cl:%.
M 0 0 0

3aece dX — snement o6bema muHOxkecTBa M. O6o03nauum wepes U(f, x1,...,Tx)
n

pPUMAHOBY cyMMy Y. (Z; — z;—1). Umeem
i=1

Af) = BlU(f,71,,...,20)] :n!/U(f,ml,...,mn)dX.
M

Paccmorpum muTerpan ot caaraemoro (z; — x;—1)f(x;). llepengem x moBTOpHOMY
MHTErpary TakKuM 00pa3oM, YTOOLI MHTErPAT MO T; ABIAICA BHeIHUM. MMeem

Ti—1

1 T; Ti—1 ZTi—1 1 1
/f(l‘z) da:i /(.’L‘z - .’12'1;1) dxi,l / d.’l?l / dwg .. / d.’L'ifz /d.’l?prl e / d.'L'n.
0 0 T1 Ti-3 T; Tn—1

0

(1—z)"t gt

1
ODTOT UHTErpaJ PaBeH /f(a:)P,(f)d:c, rae P = CEIRE Taxum 06pazom,
0

P,(z) =n! Z P (z) = Z (n) (1-z)" 2 =1-(1—2)"

, i
=1

31echk UCIOIB30BAHO GuHOMUAIBHOE pasnoxenne dyukunn ((1 —z) + z)". OueBngHo,

wr0 nomuaoM P, () 061a1aeT Hy KHEIMY CBOUCTBAMU.
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A3 (1990). [lokaxkem BHadYajge, 9TO ILIOLUAIb HEBEIPOXKJEHHOI'O TPEYTOJLHUKA, C
LIeJOYUCAEHHEIME KOOpAUHATaMu He MeHbme 1/2. OmuimeM BOKPYr TPEYrOJIbHUKA
NPAMOYTOJbHUK, CTOPOHBEI KOTOPOI'O MAPALIEIbHEL KOOP IUHATHLIM OCAM. Torjga mwio-
3,06 TPEYTOJbHUKA PABHA, PA3HOCTH ILIOMIAAN TPAMOYTOILHUKA, C TeJI0IUCICHHBIMY
CTOPOHAMY U ILIOIMA AN HECKOILKUX MPAMOYTOJbHBIX TPEYTOJBHUKOB C IEI0IUCICH-
HBIMU KaT€TaMHU. HOCKOJH)Ky ILTOIIA Ib Hp}IMOyFOJIbHHKa neJsasa v IUIoma 1 TpeyFOJIb—
HUKOB TOAYIeJbIe, TO ILUIOMAIL TAHHOIO TPEYTOJbHUKA MOIYLEAAs U IMOITOMY He
MenbIe 1/2.

JokaxeM, 9TO B IATUYTOJbHUKE HAUAETCS TOYKA C LEJIOYUCICHHEIMU KOOD JUHA-
TaMu, OTAUYHAA OT Bepmuubl. Cpeau mATH TOYEK C HETOUUCICHHEIMUA KOOPAMHATA-
MU HAUIYTCA OBE, Y KOTOPBIX COBMAIAIOT HeTHOCTH obemx koopauuar. Ho Torma
CepenuHa COOTBETCTRYIOIIENO OTPE3KA TAKXKE UMEET IMEIOYUCICHHEIE KOOPIUHATHL.
Ecau Taxkas TOYKa HAXOAUTCS BHYTPHU ISATUYTOJIbHUKA, TO IATUYTOJLHUK pa3buBa-
€TCSA Ha MATH TPEYTOJbHUKOB, BEPIIMHEI KOTOPHIX IEJIOYUCAEHHEIE, TO €CTh ILIOMAIb
IATHYTOJbHUKA He MeHee 5/2. Eciu e Touka HaXOAWTCs Ha CPAaHULE, TO IUIOMALb
TMATUYTONLHUKA HE MeHee 2.

IIpoananusupyeM NOMOJHUTEIHHO MOCACIHUN caydau. IlycTsb vi,...,U5 — Bep-
IIVHEL JAHHOTO IATHYTOJABHUKA B NOPsALKe 00X04a, g — CEPeamHa OTPE3KA [U4, Us)
C IeJIO04YUCIEeHHBIMA KOOp,[[I/IHa,Ta,MI/I. I/ICXO.I[HI)II‘/JI HﬂTI/IyFOJII)HI/IK pacHaﬂaeTCﬂ Ha Tpe—
YTOMBHUK C BEPIIUHAMU U3V4V9 U TATUYTOJBHUK U1 VU2U3U0U5. 110 TOKA3AHHOMY TLIO-
MAagb TPEYTOJbHWKA HE MeHbIne 1/2, miomans mATHYyTrOIbHUKA He MeHbme 2. Tem
CaMEBIM, IUIOIA1b AAHHOIO IATUYTOMBHUKA HE MeHee 5/2, 910 u Tpe6oBaIoCs.

A5 (1990). Mycts ABAB = 0. Torga (BA)® = B(ABAB)A = 0. JlokaxeM, 19TO B
TakoM ci1ydae mpu n = 2 (n — IOpAI0K MATPUIILI) BEIIOMHAETCA paBeHcTso (BA)? =
= 0. O6o3naqum uepes S marpuny BA. S — Marpuiia JUHEMHOTO OHEPATOPA, KO-
Topuin Gymem 06O3HAYATH Tak xe. Kcau obpas omeparopa S aBymeped, To S —
JUHeNHE m3oMopdumam u noatomy S° # 0. Ecom o6pas omepaTopa S HyabMepew,
To §%2 = 83 = 0. [lycts Teneps o6pas L omeparopa S oguomepen. Eciu S? # 0,
To SL = L, a torna u S3L = L, 7.e. S* # 0. To xe camMmoe MOXHO yCTaHOBUTE,
WCTOMB3Ys JKOPAAHOBY (pOpMy MaTpuil. TakuMm 06pa3oM, MaTPUIl BTOPOTO TMOPAIKA
C TaKUMU CBOUCTBAMU HE CYIIECTBYET.

WNuaqe o6crout geno npu n > 2. [IpuBegem npumep Takux Marpur npu n = 3:

A: B:

OO O
o O
oo -
O = O
OO O
OO =

B4 (1990). Mocrpoum opueHTUPOBAHHEIY rpad CleayomuM 06pa3om. Ero Bepumses
ABJAIOTCA DIEMEHTAMU TPYyNnel; pebpo (p,q) CymecTByeT TOTAa U TOJLKO TOTA,
Korjga ¢ = pa win ¢ = pb. Arot rpadp obranaeT CIeAyOMUMU CBOMCTBAMU:

(1) u3 BCAKOUW BEPIIMHBI UCXOOAT ABA Pebpa, MOCKOIbKY W3 PaBEHCTBA pa = pb
creIyeT paBeHCTBO a = b;

(2) BO BCaAKyw BepumHy BXOAAT ABa pebpa. O60CHOBaHUE TO XKe€;

(3) rpad aBIAETCA CUIBHO CBA3HEIM. [leMCTBUTENBHO, U3 BCAKOW BEPUIVHEL €CThb
NyTh B eIUHUYHEIA DJIEMEHT U OOPATHO, MOCKOJbKY T'PYIIA MOPOXKACHA BJe-
MEHTaMH" a, b.
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WssecTHO, 9TO Tpad C TAKUMU CBOUCTBAMU ABIACTCA DUIEPOBEIM, T.€. CYIIECT-
ByeT IIUKJ, B KOTOPOM KaxJ0e pe6po BCTPEIAETCA OAWH Pa3. BEINKUCHIBAS BEPIINHEL
B MOPALKE IPOXOXIEHUA ITOr0 IUKIIA, IIOIYyIUM HYXKHYIO IOCIEIOBATEILHOCTD BEP-
IIYH.

A3 (1991). Copasegmuso upexacrasiaenue p(x) = c(z —r)(x —72) - ... - (T — ).
Orcroza
p)=cllzx—ra)(@x—r3) ... (T —71pn) +
+Hax—r)(x—r3) ... (x—rp)+...
etz —r)(®—r2) - (= rpm1)]
Torna
p’(%) = c[(r1 ;Tz - 7'2)(r1 ;TQ —7r3) ... (% — ) +
_}_(1"11;1"2 _Tl)(n;rz —7‘3)'---'(¥_7’n)+---
H(n ;rz ! -;1“2 —rg) .. (% _—

TockoabpKy cyMMa, TIEPBHIX ABYX CIAraeMbIX PaBHA HYJIO, & TIPU N > 2 BCE OCTAIb-
HEIE CIATaeMEle OTJIWYHLI OT HYJIS U UMEIOT OOWH U TOT K€ 3HAK, TO PABEHCTBO
P'((r1 +72)/2) = 0 Bo3amMOxHO TOMBKO mpu 1 = 2. QO4YEBUAHO PU DTOM, ITO JHOGOK
KBAIPATHLIN TPEXWIEH C PA3IAIHEIMA BEIECTBEHHEIMU KOPHAME 00T JAET HY KHLIMA
CBOMCTBAaMU.

A5 (1991). BoCmoab30BABIINCH HEPABEHCTBOM
ot +y?(1—-y)? <2’ +y(l—y),

oJayvaeM OLCHKY

Yy Yy
/\/w4 +y2(1—y)?dz < /(ﬂc2 +y(1—y))dz =y* — 24°/3.
0 0

Makcumanbaoe 3nagenune bynxmun y2 — 2y3 /3 ma orpesxe [0, 1] pasro 1/3. Tem ca-
MEIM, JAHHEIM mHTErpan He npesocxogut 1/3. Ho npm y = 1 marerpan nveer Bug

1
[ z?dz = 1/3. Orcroga crenyer orset: 1/3.
0

B3 (1991). OTBer HOMOXWUTEILHEIN.

Joxkaxem BHadame Takoe yreepxaeuue. [lycTs HATypanIbHBIE YUCIA A1, A2, - - - , A
B3auMHO npocTteie. Jroboe HaTypatbHOe Yncio, 64bIiee, YeM kaias - . . . - aj, MOXKHO
OpeacTaBUTh B Buje tyar +taas+. . .+trar, roe ancaa ty, to, . . ., tp HEOTPULIATEIbHEIE.

ITockoanbky uucaa aj,as,...,a; B3AUMHO OPOCTHE, TO 1, 8 3HAYMUT U JIO00E Tu-
CJI0, IPEACTABUMO B BUE LEJOYNCICHHON JUHENHON KOMOMHALIY YUCET A1, (2, . - - 5 Q-
Mycte m > kaias - ... -ax uw m = t1a1 + te2as + ... + tpag, OpudeM cpegu 4u-
cex t1,ta,...,ty €cTh OTpunaTensHEe (IycTh Aua ounpegeaennoctu ty, < 0). Cpexu
MO0 UTENBHBIX CIAraeMBIX €CTh IIPEBOCXOIAIIEE A1G2 - - . . - Gk, IIYCTh IS OIpPeae-
JEHHOCTH t1a1 > G1ds * ... Gp. Torga ty > as - ... ap. Oupeneanm HOBEIC 3HAYCHUA
ty =t —ar >0, t), =ty + a1 > t. OcTanbHble 3HAUEHNA t; OCTABUM (€3 M3MEHEHMU.
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Torna
t'1a1 +t2a2+...+t;cak =ti1a1 +teas + ...+ trap = m.
IIpomo/mkas aHAJOrMYHO, IOJLyIaeM HyKHOE YTBEPK JCHUE.

ITocTponm Temepnh 13 TAHHBIX IPIMOYIOJILHUKOB MAPHI IPAMOYIOJLHEIX OJI0KOB,
UMEIOMUX OO0IIYI0 CTOPOHY.

1. 20 X 6 — u3 npsamoyroasHuKoB 4 X 6 u 20 X 7 — u3 IpsAMOYroJBLHUKOB 5 X 7;

2. 35 X 7 — m3 npsaMOyroJabHUKOB b X 7 1 35 X 5 — m3 Tex ke NpsiMOyrOJLHUKOB
(pu MBMEHEHUN OPUEHTAIN);

3. 42 X 4 — u3 npAMOYroabHUKOB 5 X 7 1 42 X 4 — u3 npaMoyroabHuKoB 4 X 6.

IIpumenss noxasaHHOE yTBEPK AEHUE, MOLYIAEM: IPU JOCTATOYHO OOJBIINX 7 U3
MAHHBIX IPSIMOYTOJBHUKOB MOXHO CIOXKUTH MPAMOYTOJBHUKY pasMepoB 20X n, 35X n,
42 x n. lockoabky uucaa 20, 35, 42 B3auMHO IPOCTEIE, TO U3 TOI'O XK€ yTBEPXK JCHIS
CIegyeT, 9TO NPU NOCTATOYHO OOJBIIOM 11 W3 TAHHBIX IPAMOYIOJIBHUKOB MOXKHO
CJIOXUTH MPSIMOYTOJBHUK PA3MEPOB M X 7, YTO U TPEOOBAIOCH.

B4 (1991). Paccmorpum nomuaom (1+(142))P(1+z)? = (24+2)P(1+2)?. Hangem xo-
5P PUIUEHT HTOrO TOAMHOMA TIPU TP ¢ UCTIONB30BAHMEM KAXK JOT0 U3 TIPEACTABICHAN.

p .
JleBy10 4acThH MOXKHO IPEICTABATL B BAIE Y (5’) (1 + z)PH. Orcrioga, KoahduruenT
i=0

2 ()3)-2007)

j=0 §=0

npu zP paBen

C gpyrou cTopoHbl, KoahduumenT npu P pasen

>2(,7,)(0)=5+()"

ITpu 0 < j < p 6uHOMUANBHBIN KODDPULUEHT
p\ _pp—1-...-(p—j+1)
j 7
[EJIUTCSA Ha, P, MOCKOABKY B CWIY IPOCTOTHL YMCJAA P 3HAMEHATENb B3AMMHO IPOCT C

p ,
p. Torga umeem ) 27 (;?)2 = (2?7 + 1) (mod p?), yTo 1 TPe6OBATOCH JOKA3ATE.
=0

A3 (1992). Tpumenss meparencTro z2 + y?> > 2zy, moryqaem (zy)” > (2zy)™,
OTKyZa n > m.

IIycts p — mpoctoe umcio, a u b BLicHIe CTEneHN p, HA KOTOPBIE NEMATCA T U
y, mpudeM a < b. Torga jeBas 9acTh JAHHOIO PABEHCTBA IEIUTCI Ha p2%™, a mpasas
ua pl@tY" u me genarcs ma Gomee Bricokme cremenu p. Ho Torga 2am = (a + b)n >
> 2an, 9TO IPOTUBOPEYIUT HEPABEHCTBY 7 > m. Takum o6pasoM, ¢ = b u moToMmy
z = y. [logcraBias B mCXOQHOE ypaBHEHWe T = ¥, moaydaem 2™z’™ = z27, T.e.
2m = g2(n=m) Orciona, ¢ = 2¢. Umeem m = 2t(n — m). OTcioga, 9UCIO M YeTHOE.
IIycte m = 2s. imeem s = t(n — 2s). Ecimu n — 25 > 1, TO IpOCTON AEIUTENDL TUCIA
N — 28 ABAAETCA OOIMUM NeIUTENEM N U §, ITO HPOTUBOPEIUT B3AMMHOU IPOCTOTE 7
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um. Orciona, n =2s+1=m+ 1. llpu stom t = 5, £ = 2° = 2"/2. OKOHUATEILHO,
PABEHCTBO BHIMOJHAETCA TOIBKO IIPU M YeTHOM, n =m + 1, x =y = 2m/?,

A5 (1992). OueBuaHBI PABEHCTBA A2y, = Gp, A2nt1 + G2n = d2pt+1 + G = 1.

ITycTs Takue napsr uncen k,m cymecTByoT. BeibepeM kakyio-mb0 u3 Takux mnap
C MAHAMAJIBHBIM 3HAYECHUEM M.

IIycts uncno m > 1 HederHoe. MoxHO cuuTaTh, 9TO Q) = Qftry, = Gkt2m = 0,
TIPOTUBOIOIOKHBIN CIYIal PACCMATPUBACTCA AHAIOTMIHO. [0CKONTBKY OHO U3 Yucent
k,k 4+ m gerHoe, TO G141 = Qgtm+t1 = Okt2m+1 = 1. [Ipogomxkas, moayuum agro =
= Qktm+2 = Ok+2m+2 = 0, u T. 1. Ilockonpky umcmo m — 1 4eTHOE, TO Qfpgrn—1 =
= Qg4am—1 = Gg+3m—1 = 0. Oguo m3 uucen k +m — 1,k + 2m — 1 geTHOE, OZTOMY
Aktm = 1 WA Q42 = 1, ITO IPOTUBOPEINT MCXOTHOMY IIPEIIONOXKEHUIO.

IIycTs wmcno m werHoe. PacCMOTpPUM DaBEHCTBA Gpij = Optmtj = Oktm+2j
TOMBKO [JIA YeTHBEIX UHAEKCOB k + j. Ilo mpegwigymemy axyjy/2 = G(ktmtj)/2 =
= a(k+m+2]-)/2. Tem CaMBIM, CIIPpaBEIJINBELI PAaBEHCTBA a[k/2]+,- = a[k/2]+m/2+i =

= a[k/2)+m/2+42i 1pu 0 < @ < (m/2) — 1. (B mpeapinymumx paBeHCTBaX npu k IeT-
HOM CJlefyeT NpuHATH j = 2i, npu k Hewetnom — j = 2i — 1).Ho 510 nporusopeanT
MUHAMAJIBHOCTY 171.

Haxonern, npu m = 1 qO/KHEBEI BEIIOJAHATHCS PABEHCTBA Gf = Gft1 = Qk42. HO
5TO HEBO3MOXKHO, IIOCKOJIBKY OHO u3 uucen k, k + 1 gerHoe.

YTBepXK qeHre JOKA3AHO.



