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MaTemaTuiaeckrie COpeBHOBAHUA UMEHI Y UIbLAMA
Jloyanna [lyTrama

E. M. Bpoumrrenn

Mucrep Yunbaum Jloysan [lyraam B 1882 roxy noxyumn B ['apBapae cremens 6a-
KAJaBpa M0 MATEMATUKE U B TEYEHUE PALA JOT BO3MIABIAL TOCTEBOU JIEMAPTAMEHT
MATEMATUIECKOrO (dakyabrera LapBapaa. OH GBI OPTaHU3ATOPOM COPEBHOBAHUM,
TIOTYYUBIINX Ha3BaHWe myTHaMoBckuxX. He OymeT mpeyBemumtieHmeM CKas3aTh, UTO B
HUX OH YBEKOBEUWT CBOE M.

IIyTHaMOBCKTE COPEBHOBAHUA SABAAIOTCA OTHUMU U3 CAMBIX WHTEPECHBIX WHTEN-
JEKTYAJbHLIX KOHKYDPCOB. U 1em, moM0KeHHbIe B OCHOBY UX TpOBeneHus, [lyTHaMm usmo-
XKWII B cTaThe, onybaukosaraon B 1921 roxy. OcHoBHAA Maea — KOMAaHIHBIN IOLX0,
TIPU KOTOPOM YYACTHUKU 3ALIUINAIOT IIBETA CBOUX YHUBEPCUTETOB U KOMLTEIKen. Bo
UCIIOTHEHNE 3aBEIIAHUsA cynpyra, magam Ilyraam B 1927 rony yupemwna (HoHI mIs
MO IEPKKU MPOBEICHUA COPEBHOBAHUU. [[eHTPOM OPraHU3aAMUOHHOU AEATEILHOCTH
craix lapeapn, B To Bpems [Ipesugentom lapeapga 6su1 JI. Jloyasmwr, 6par magam ITyT-
maMm. Hamo ckasars, BHaUale pedb He LT O MPOBEJEHUN JIUIL MATEMATUIECKUX CO-
PEBHOBAHUN, TIPOBOJUINCH SKCIIEPUMEHTATLHEIE COPEBHOBAHUA 110 AHTVIMACKOMY A3LI-
Ky, HO, BUAUMO, IO BIAWSHUEM BBIIAOIMXCA MATEMATUKOB OTLA U ChiHA Buprodos,
IMona, Pano u apyrux OLLIO PEIIEHO MPOBOAUTL UMEHHO MATEMATUYIECKUE COPEBHO-
Bauusa. [xopax /Isux Buprod chopMyampoBan HECKOTHLKO OCHOBHBIX ITPUHIIAIIOB
WX MPOBEIEHUI HA KOTOPBIX OAa3UpPyeTcs BCA 3Ta paboTa:

1. CocTazanusa JOMKHBL OBITH JUYIHO-KOMAHIHBIME. KOMaHIa KAk IOr0 yHUBEPCH-
TeTa (KOWIEIXKa) COCTOUT U3 TPEX CTYLEHTOB, HO yIaCTHE MOTL'YT IPUHUMATH
U Ipyrue CTyIeHTH moboro yuusepcutera (kommenka) CIIIA u Kanagw. Ipn
5TOM MOABOMATCA KaK KOMAaHIHBIE, TaK U JUYUHBIE UTOTH.

2. O61ee pyKOBOICTBO COPEBHOBAHUAMU OCYIIECTBIAsgeT MaTeMaTudeckas acCcou-
anmsa AMepuku — mpodeccuoHaTLHOE 00HLEINHEHNE TPEMOIaBATEICT MATEMATH-
KU yIeOHBIX 3aBEIEHUN PA3HBIX THUIIOB.

TleuaTaercs ¢ mob6esnoro paspemenus /1. Annoepa (MAA).

MaTemaTuyeckoe npocseuyenue, cep. 3, Boin. 5, 2001(192-204)



Maremarudeckme copeBHOBaHUA nMeHu Yuiabama Jloysmia Ilytaama 193

3. IlpusaMu ¥ TOOIIPEHUAMY OTMEYACTCA 3HAUYUTENbHAA IACTh YIACTHUKOB. BEBI-
IEeITI0TCS MepBas MATEPKa, MepBasd AeCATKA U T. 1.

4. OgHOMY W3 MATHU JYUIINX YIACTHUKOB IPEICTABIACTCA BO3MOXKHOCTD MPOI0JI-
XKUTH 00ydueHue (Ha MarucTepckoMm yposue) B Lapeapie.

ITepBoe copeBHOBaHUE coCTOsIOCH B 1938 romy, m ¢ Tex mMOp OHU MPOBOIATCS
€XerofHo (UCKIYEHNe COCTABUIN TOJIBKO BOeHHbe 1943—1945 roawr). 4 mexabps
1999 roga cTyaeHTH COOPATUCH B MIECTUACCATHIN PA3.

HemocpencTBeHHOE PYKOBOACTBO KOHKYPCOM OCYIIECTBAsAET [lyTHAMOBCKHAU KO-
MUTET, COCTOANINA U3 TPEX YeJOBEK. B pasHble MONbl B COCTAB KOMUTETA BXOIU-
JU Takue BHIAMIueca maremaruku, kak Pano, Mona, Kan, Kamtanckuu (no6eau-
Tenb nepBbix copesHoBanui), Kewin, Mosep, Bexnvan, Pora, Kokcerep. Komurer
pa3pabaThIBaeT 3aqaHusa, IPOBEPAeT PAOOTHI YIACTHUKOB, IyOJIUKYeT Pe3yJIbTATHL.
CaMO COpeBHOBaHUE MPOBOMUTCA B OJHO U3 BOCKPECEHUU (B MOCAEIHUE MOl — B
mepBoe BOCKpeceHue Aekadps). [IpensapuTessHO MO yHUBEPCATETAM U KOLIEAKAM
PAaCCBUIAIOTCSA 3aJaHUs B COOTBETCTBUU C 3asiBKAMU. B NeHL IPOBEIEHUS yIACTHU-
K COOMPAIOTCA B CBOWX YUYEeOHLIX 3aBeNeHusax, uM mpemtaraerca 6 3agaa (A1-A6)
Ha Tpu 4Yaca ¢ yrpa u 6 3anaa (B1-B6) ma Tpu vaca nmocae obema. Habmogarens-
[IPEenoaBaTe b 00ECIeINBALT MOPALOK U OoTmpasaserT paboTel B komureT. K yva-
CTHUIO DOIyCKAIOTCS CTYAEHTHI HepBOU (0aKaIaBPCKOM) CTYHNEHU, CTYAEHT HE MOXKET
y9aCTBOBATEL B COPEBHOBAHUAX OoJee deThIpex pas. Murepecuo, uto B urorn (oHU
myOIMKYIOTCA B 2)KypHaTax Maremarudeckon acconmanyuu AMepUKn ) BKIOYAIOTCA Pe-
3YJBTATHL PENICHU KaX IO 3a0a4u JugepamMu B Buge 11-MepHOro BeKTOpa: mepBasd
KOMIIOHEHTA — YHUCJIO PEIIUBIINX 33129y MOJHOCTBIO, TAJEee TUCIO PO IBUHY BIIAXCS
HAa, COOTBETCTBYIOIIYIO MO0, HECATAS — YUCIO MPEICTABUBIINX COBEPIIEHHO HEBED-
HBIE€ TONBITKA PEIIeHWs, OQUHHAAINATAS — YUCIO YIACTHUKOB, HE IIPEICTABUBIIAX
pemennu BooOme. COpeBHOBAHUA OYEHB MOMYJAPHEBI, €XKErOMHO B HUX IIPUHUMAIOT
yuaactue okono 300 komaumg u cBeie 2000 yuacTHUKOB. B psame yHUBEpCUTETOB B
YIeOHBIN TUIAH BKIIOYEHBI CIEIUAILHBIE CEMUHAPHL MO MOATOTOBKE K COPEBHOBAHU-
M. Ycmexu KOMaH[I U OTAEIbHBIX CTYAEHTOB — MPEeIMeT rOPAOCTU YHUBEPCUTETOB
1 (HaKyJIbTETOB.

TemaTuka 33129 OCPAHUYEHA CTAHIADTHEIMYA MATEMATUIECKUMHU Kypcamu (aHa-
au3, anrebpa, reoMeTpus, AUCKPETHAS MaTeMaThKa, AuddepeHInaIbHEE YPABHEHIS
u ap.). MHOrue 331241 ONUPAOTCA HA 3HAHUE DIEMEHTAPHOU MATEMATUKU.

Cl0X)HOCTD 33189 BECbMa, CUIBHO BapbUPyeTCsa. HapsAny ¢ yTeluTeabHBEIMY Jer-
KAMU 334a9aMU, TOCTYIHBIMY 0 JABJSIONEMY OOMBIINHCTBY YIACTHUKOB, €CTh OYeHb
TPYAHBIE, KOTOPBIE MOAAAIOTCA YCUINAM BCEr'0 HECKOIBKUX YIACTHUKOB.

[IpuBenem 321891 HEKOTOPBIX COPEBHOBAHMI DABHEIX JET.
A5 (1985). [Maa kakux nenwix 1 < m < 10 cnpaseqmuso paBeHCTBO
27
I, = /cos(ac) cos(2x) - ... - cos(mz) dx = 07
0
A6 (1985). Ilycts I'(p(z)) = af + af + ... + a? — dyHKuEA nommHOMA P(T) =

=aot+a1z+...+a,z". Hangure nomusom ¢g(x) ¢ BemeCTBeHHEIMEU KO3 QUIMEHTAMEI
raxou, uro g(0) = 1, ['(g(z)") = T'((3z* + 7z + 2)") A1a Bcex HATYPATBHBIX N.
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B3 (1985). IIycts

IBAXK Bl OECKOHETHEIN MACCUB HATYPATBHLIX YHCETI, B KOTOPOM KaxkI0e HATYPaIbHOe
YHCIO0 BCTpedaeTcs poBHO 8 pas. JokaxuTe, 9TO [JIS HEKOTOPOU Mapbl MHIEKCOB
(M, n) BBIIOIHAETCA HEPABEHCTBO Gy > M.

B6 (1985). I'pyuma mo ymuoxenuto {M;} BeleCTBEHHBIX KBAAPATHBIX MATPUIL II0-

T
PAIKA N COTEPKUT T DAeMEHTOB. IlycTh BHIMONHAETCA paBeHCTBO » | tr(M;) = 0, rae
i=1

T
tr — caex marpunsl. Jokaxknre, 9To MaTpuna y . M; — Hy1eBasd.
i=1

A3 (1986). Brraucaure cymmy paga y. arcctg(n? —n + 1).

n=0
B4 (1986). Iycrs G(r) = minZ ‘r —/m2+ 2n2‘. [JokaxkuTe Ui OMPOBEPrHUTE
m,ne

yrBepxaerune lim G(r) =0.
n—-+o0o

B6 (1986). Hycts A, B, C, D — xBaIpaTHLIE MATPUIIBL TOPAIKA 7 C DIEMEHTAMA
w3 nona IF, Takue, aro marpunst AB’ , CD’' — cummerpudaeckue u AD' — BC' = 1.
3mece B’ — marpuna, rparcnonuposarnas B, [ — eaunuanras matpuna. JokaxuaTe
pasencteo A'D — C'B =1

A1l (1987). Ha mmockocTu onpegeneHbl MHOXKECTBA

A= , PV — ; B = ,y) : 2 —|—L=3;
{(a:y) " —y 21 g (z,y) : 2zy 2+

C = {(z,y) cx® — 3wy + 3y = 1}; D= {(m,y):3yaz2—3w—y3 =0}.
Hokaxure, auro AN B = CND.

A5 (1987). [Hamo BexkTopHoe mote G(z SR p— z 0 |. Jokaxkmu-
( ) A P ( ,y) ( m2+4y2’x2+4y2’ A
Te WIM OIPOBEPIHUTE CyLIECTBOBaHUE BeKTOpHOro nomt: F(z,y,z) = (M(x,y,z),

N(z,y,z),P(x,y,2)) co cRoucTBamMn

(1) dysxiuu M, N, P uMeroT HempephIBHLIEC YACTHBIE TPOU3BOAHEIE IpH (T, Y, 2) 7

# (0,0,0);
(2) rot F =0 npu (z,y, 2) # (0,0,0);
3) F(z,y,0) =G(z,y).
B4 (1987). Tyers z(1) = 0,8, y(1) = 0,6 mmpu n = 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)).

Boraucaure npegeasr lim z(n), lim y(n) umm onpoBeprauTe X CyLIeCTBOBAHUE.
n—oo n—oo
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B6 (1987). MycTs F — KoHewTHOE TIOTE € p° DIEMEHTAMHE, TIe P — HeIeTHOEe MPOCToe
aucno. [yers S — MHOXKecTBO, cocTosmee u3 (p? — 1)/2 PasIMIHBEIX HEHYJIEBLIX
DIEMEHTOB MOJIA, TAKOE, ITO IJA BCAKOTO HEHYJEeBOTO siaeMeHTa a € F B TouHOCTH
OJVH U3 IBYX DJIEMEHTOB @, —a BXOAuT B S. [IycTh N 9@CI0 5IeMEHTOB B epeCeTeHrn
S ¢ mHO)ecTBOM {2a : a € S}. lokaxnre, 9To uncao N deTHOe.

A6 (1988). IlycTb JuHenHBEN OnepaTop A B n-MEpHOM BEKTOPHOM MPOCTPAHCTBE
umeer (n + 1) COGCTBEHHBIX BEKTOPOB, JIOOLIE N U3 KOTOPBIX JIUHENHO HE3ABUCUMBL.
Caenyer au orciona, uto A = al, rge I — TOXIECTBEHHBIN OMEPATOD, & — CKALAP?

B4 (1988). IIycts psax > a, (a, > 0) cxomurcs. JokaxkuTe CXOOUMOCTD DI
io: (an)n/(n+1)‘ n=1
n=1

A3 (1989). Hoxaxkwure, uro ecan 112'0 + 10i2° + 10iz — 11 =0, 1o |z| = 1.

A6 (1989). Ilycts a,, = 1, eciu B ABOMYHOM DA3MOKEHUM TUCAA 7 KAKIBIA OJOK
UIYIIAX TOAPAT HYJIed COCTOUT U3 YeTHOrO uucia mudp u 0 B IPOTUBHOM CIydIae.
Hanpuwmep, azg = 1, nockoasky 36 = 1001002, a azg = 0, mockoasky 20 = 101005.
Oycts @ = 1 + a1z + a22% + ... — POPMATBHBIN CTENEHHOH DAL IO MOIYIO 2.
Moxaxute, 910 o + zar + 1 = 0 mo Moxy.TIO 2.

B6 (1989). MHycts (z1,2,...,T,) — TOYKA, CIyIalHO BHIOUpAEMAsA U3 7-MEPHOU
obnact 0 < 21 < 2 < ... < £ < 1 B COOTBETCTBUU C PABHOMEDHBLIM PaCIpe-
nenerueM, u f(r) — ¢yHkuwmsa, HenpepwBHasa Ha [0, 1], y xoropou f(1) = 0. IToao-

®uM g = 0, 2,41 = 1. [Jokaxure, 9T0 MaTEMATUIECKOE OXKUIAHNE CyMMBI Pumana
1

Y (®iy1 — ;) f(zi41) paBro [ P(z)f(x)dz, rae P(x) — MHOTOYIEH CTENEHU N, HE
i 0

=0

sapucamui ot Gyukuuu f(z) u taxon, 9ro 0 < P(z) < 1 mpu 0 < z < 1.

A3 (1990). [TokaxwuTe, 9TO MOGOU BHILYKJBI ISATAYOJBHUK, BEPIIXHEL KOTOPOI'O
UMEIOT IeIOYUCICHHBIE KOOPANHATHI, U HUKAKNAE TPU U3 KOTOPLIX HE JEKAT Ha OIHOU
OPAMON, UMeeT ILIOMAIb, He MEHbIIYIo 5/2.

A5 (1990). Eciu A u B — xBaJpaTHBIE MATPULLI OTHOTO MOPAIKA, AJIA KOTOPHIX
cupasenauo paBeHcTBO ABAB = 0, T0o o6s3areasuo mu BABA = 07

B4 (1990). Ilycts G — KOHEYHAA TPYMA MOPAIKA 71, MTOPOK IEHHAA DIEMEHTAMY (&
u b. [lokaxuTe uim ONPOBEPTHATE CACAYIONEe yTBEPK IEHUE: CYIMECTBYET IOCIen0-
BATEILHOCTE (1, §2, - - - , §2, TAKAsA, UTO

(1) KaxKABIM BIEMEHT CPYNNBL BCTPEYAETCs B MOCIEJ0BATEABLHOCTHA 2 Pa3a;

(2) git1 = gia wm g;1 = g;bupu i =1,2,...,2n. (Caurars, 9T0 gpi1 = g1.)

A3 (1991). Hamaure BCce BEECTBEHHBIE MHOIOWIEHEL P(Z) CTENEHW N > 2, Lid

KaXXJOr'0 M3 KOTOPBIX CYIIECTBYET MOCIeAOBATEIbHOCTD BEIIECTBEHHBIX 4IUCET I <
<rs <...<Tr, TakKas, ITO

(1) p(ri)=0mpui=1,2,...,n,
(2) p'((ri +741)/2) =0mpun i =1,2,...,n— 1.

y
A5 (1991). Hamgure MakCUMATBLHOE 3HAYEHUE BEIMIUHLI /\/a:4 +y2(1 —y)2dx
upu y € [0,1]. 0
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B3 (1991). Cymectyet au qucao L Takoe, 9T0O €Cau m 1 1, Hesie ducia, 6oabimme L,
TO TPAMOYTONLHUK PA3MEPOB M X N MOXKHO Pa3pe3aTh Ha MPAMOYTOILHUKY Pa3MEDPOB
4x6umbxT?

B4 (1991). IIycts p — mpocToe HedeTHOe dncio. [JokaxuTe, ITO

Xp: (’7) (p“fj) (@ 41) (mod p?).

P AV

A3 (1992). [Iaa maHHOTO HATYPATBLHOI'O YMUCIA 17, HAMAUTE BCE TPOUKM HATYDPATb-
HBIX gucen (n,z,y), rae 9ucaa m, n B3aUMHO IPOCTHIE, M KOTOPBLIX CIPABEIIABO
pasencTro (22 + y*)™ = (zy)".

A5 (1992). Tycrs a, = 0(1), ecau 9UCIO €IVHUIL B TBOUTHOM DABIOKEHUN HATY-
PAIBHOIO YUCJa N COOTBETCTBEHHO 4eTHOe (HedeTHOe). [JokaxuTe, ITO HE CyIIECT-
ByeT HATYPAIbHBIX k M M TAKUX, 9TO (ki) = Qhtymtj = Okm+2; IpE 0 < j <m—1.

PEMIEHUA 3A0AY

A5 (1985). Tlpumensas Gopmyry Dumepa cosp = e’ 4_267“0, MOy TIM
2
I, = /cos(ac) cos(2z) - ... cos(mz)dx =
0
o
— QLm /(eiz +emin (€7 4 e~ imT) dp =
0
2
_ QLm /Zeiz(:tl:l:2...:l:m) .
0
27 2

IMockonbky /e“””d:v = 0 nmpu memom k # 0 n /daz = 27, 70 I, # 0, eciu npu
0 0
HEKOTOPOU PACCTAHOBKE 3HAKOB CIIPABENINBO PaBeHCTBO (+1+2+ ...+ m) = 0.
Jokaxkem, 9T0O 3TO BO3MOXHO TOTJa U TOILKO Toraa, korga m = 0 (mod 4) win
m =3 (mod 4). YernocTu uncen +1+2...4m COBIALAIOT NPH JOOEIX PACCTAHOBKAX
3HAKOB, CJIETOBATENbLHO, I BLITOJHEHNUI paBeHcTBa +1+ 2...+ m = 0 HeoOxoaMMA,
9eTHOCTH 4ucaa 1 +2 + ... +m = m(m + 1)/2. DT0 PaBHOCWIBLHO IeIAMOCTH Ha 4
oguoro u3 uucen m, m + 1. Ilycrs renmepy wucao k = m(m + 1)/4 ueaoe u s =
=min{t:t+(t+1)+....+m<k}. Ecms+ (s+1)+...+m=k m01l+...
A s-1)—-s—(s+1)—...—m=0.Ecms+(s+1)+...+m < k, o
qncio p =k — (s + (s + 1) + ... + m) yzosrersopsier HepaBeHcTBam 0 < p < s — 1.
Ecau mwirocst B3ATE y wucen p, s, (s+1), ..., m 1 MUHYCHL Y OCTATBHBIX, TO MOJLY I€HHASA
cymMma Oy et pasua Hyt0. Cpenu uncen 1,2, ..., 10 HAWAEHHBLIM CBOXCTBOM 061 JAI0T
qucaa 3,4,7,8. 3nauuT, orBer 3agadu — MuOxectso {1,2,5,6,9,10}.
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A6 (1985). Hycts p(z) = ap + a1z + ... + apz™ (an # 0). Onpegeanm MHOrOUTEH
pl(z) = 2"p(1/z) = apz™ + a12" ! + ... + a,. Ouenngno, uro (p*(z))? = (pT'(x))*.

Hokaxem, 9TO A1 JIOOBIX MHOOIIEHOB Pp(x) = ag+ a1+ ...+ anz™, q(z) = by +
+biz+...+b,z" Bemonaserca paserctro I'(p(z)q(x)) = ['(pT (z)q(x)). epemuoxas
MHOTOWIeHH! (), ¢(x), moayanm

D((p(z)g(x)) = aib;+2 azajbib;.
i#j
i+n—s=j+n—t

To xe momydum u gasa

T(p" (z)q(z)) = Za?bg +2 Z a;ajb;b;.
i#]
i+n—s=j+n—t

Monoxum p(x) = x+2, g(x) = 3z +1. Torga p(z)q(x) = 322 +7x+2, p” (z)q(z) =
= 622 4 5z + 1. IIpu »Tom mo goxazammomy pamee I'(p(z)q(z))” = T'(pT (z)q(z))™.
Taxum o6pasomM, Tpexurer 6z2 + 52 + 1 061a1aeT HyKHBEIME CBOACTBAMIL.
B3 (1985). Ilycrts, HampoTus, Opu BeeX (M, n) BBEIIOJIHAETCI HEPABEHCTBO G 5 <
< mn. Onpenennm MHOKeCTBO T), = {(m,n) : Gm,n < k}. Ho yeaosuio |Ty| = 8k. C
IPYTOM CTOPOHHI, N0 mpexanonoxenuo Sy = {(m,n) : mn < k} C Tx. Ho

k k k 1 1
= - = . > = —+...4+ =
|Sk| k+bJ+{3J+ +1/2(1+2+ +k)
Py QOCTATOYHO GOABIMX k. TeM camMbIiM MpU TOCTATOYHO OOMBIMNX K TOTKHO BhI-

k 1 1
MOTHATHCA HEPABEHCTBO o (1 + 3 +...+ —) < 8k, 9TO IPOTUBOPEIUT PACXOIAMO-

k
CTH TaPMOHUIECKOT'O PAIA.

I I
B6 (1985). Hycre S = Y M;. o ycaosuio tr(S) = 0. Umeem SM; = > M;M; =
i=1 i=1
”
= S, nockonbky {M;} — Komewnas rpynma no ymuoxenuto. [laree, S? = Y SM; =
i=1
”
= > S =rS. Orcoga cregyer, 4T0 COOCTBEHHBIE IUCAA MATPULEL S MOy T PDABHATH-
i=1
csa Toabko 0 u r. 3 pasencrsa tr(S) = 0 cregyer, 4TO €IMHCTBEHHOE COOCTBEHHOE
sHavenue MaTpuisr S paBHo 0, TOCKOIBKY tr(S) ecTh cyMMa COOCTBEHHBIX 3HAYCHUN
maTpunsl S. A Torga marpuma S — r] He UMeeT HYJEBLIX COOCTBEHHBIX 3HAYMEHUM,
T. e. o6paTuma. [losTomy m3 pasercta S? —rS = S(S —rl) = 0 crexyeT paBeHCTBO
S =0, 9T0 U TPeHOBATIOCH.
1+ctgactgs

A3 (1986). Bocmombsosasmmcs popmyaon ctg(a — ) = e f —ciga

, TIOJIy<aeM
ctg(arcctgn — arcctg(n + 1)) = n? +n + 1. Ortciona

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

k
Cremomarensno, Y. arcctg(n® +n + 1) = arcctg0 — arcctg k, ¥To maer
n=0

Z arcctg(n® +n + 1) = 7/2.

n=0
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B4 (1986). MTokaxeM COpaBelIuBOCTb C(HOPMYIUPOBAHHOTO YTBEPIK ICHUA.
IIpex e Bcero, mpoeepuM, 9TO IJIA MOJOKUATEALHOrO k CIpaBeNINBA OLEHKA k —
— |VE]? < 3Vk. Tiyers p = [Vk|. Torga k = p? + 5, rae s < 2p+ 1. Cregosarensro,
k—|VE|]? =5 < 2p+ 1< 3VE, uro u Tpe6oBatoch.
Mycte > 0, m = |r]. Tornar =m+d (0 < d < 1). THonoxum n = |vVmd|.
Onenum s3uadenne r2 — m? — 2n?. Moxyuaem

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

OkoHYATEILHO IMeeM

2 2 2
—m® —2n 67T +1
Gr)<r—vVm2+2m2=""10 < )
(r) < r4+vVm2 +2n2 r
6+/7

IMockonpky lim —— = 0, HyX)XHO€ yTBepXKJeHUE TOKA3AHO.
r—oo T

B6 (1986). Cummerpuunocts Marpuusl AB’ o3nauaer, uro (AB') = BA' = AB/,
cumMeTpuaHOCTE MaTpunbl C D' — aro (CD’) = DC’ = CD'. W3 pasenctea AD' —
—BC" = I caenyer pasenctso (AD'—BC'Y =1',t.e. DA'—CB’ = I. Paccmarpusas

A B D' -B
npousBegeHue OJOYHBIX MATPHUIL c ph\_¢c 4 ) momyiaem

AD'—BC' —AB'+BA'\ _ (I 0
cp’'-pc’ -cB +DpA) “\o 1)

Ho Torma cnpaseqmuso u paBeHCTBO
D' B\ (A BY_{(DA-BC DB-BDY_(I0
-C A C D) \-C'A+AC -C'B+A'D)  \0 I)’
Orcrona, A'D — C'B = I, 9T0 u Tpe6oBAIOCH YCTAHOBUT.

A1 (1987). Paccmorpum dyuxumio f(2) = 22 —1/z — 3i KOMILIEKCHOTO IEPEMEHHOT'O
z = + 1y. Umeem
T

Ref(z) =2 — 92— =% T =22y + —2— — 3.
f(Z) z Y m2+y2 mf(z) Yy :c2+y2

Iepecevenne A N B B €CTECTBEHHOM CMBICIE COBMAAACT C MHOXKECTBOM KOpHEH
ypasrenus f(z) = 0.

Ananornano, nepecedernne C'N D coBOAgaeT ¢ MHOXKECTBOM KOPHEH yPABHEHWA
g(z) = 23 — 3iz — 1 = 0. Mockoabky z = 0 HE ABIACTCA KOPHEM HU OJTHOTO W3 DTUX
YPaBHEHUN, OHM PABHOCUILHLIL.

PasymeeTcs, 5Ty 3a1ady MOXKHO PEIIATD U 0€3 MPUBICICHAA KOMILTEKCHBIX 9UCE,
HO TAKOE PEIICHUE BLIMVIAIAT U3AITHEE.

A5 (1987). Takoro moas He cymecTByeT. [[eNCTBATEIBHO, €CAM TAKOE HOJE CYIIec-

TByeT, TO €r0 MUPKYIALUASI [0 JIOOOMY 3aMKHYTOMY KOHTYPY, ABIAIIEMYCI KPAEM

OPUEHTUPYEMOU TIOBEPXHOCTH, He COMEPKAIIEN HAYATIO KOOPANHAT, PABHA HYJI0. Pac-
2

T o
CMOTPUM TOJOBUHY SJLTMIICOMAR - +y?> 4+ 22 =1, z > 0. Ero rpanumnei asagercsa

7] v $2 2
ILIOCKUU SJLINUIIC C, 3aJaBaCMbIl YPAaBHCHUAMUN Z + Yy~ = 1, z = 0. Berauciaas un-
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Terpan fo G, dz + G, dy, ybexaaemca, 9TO OH OTIMYeH OT Hy . IIpu BeramciaeHnn
WHTErpana yIoOHO UCIOIL30BATEH MAPAMETPU3ANNIO T = 2 COS ¢, Yy = Sin .

B4 (1987). Tockomsky %(1) +y*(1) = 1 u 2%(n + 1) + y*(n + 1) = 22(n) + y*(n)
mpu n = 1,2,3,..., To 2%(n) + y*(n) = 1 mpu Tex xe n. OTcioga, Tpu JTOOOM N
cymectByer yroa f(n) taxom, uaro cosf(n) = xz(n), sinf(n) = y(n). U3 gaaabx
PaBeHCTB CTeayeT, 9To MOXHO mpuHaTh #(n + 1) = 6(n) + y(n) = 6(n) + sinf(n),
npu 3ToM B KadecTee H(1) MOxHO BHIGPATH OCTpPLI yroa. PaccMoTpuMm (QyHKIMIO
y = = + sinz. dra dyskuusa soszpacratomas, npudem y(z) < 7 npm z < 7. Orcooga
cregyeT, 9To mocnenoBaTensHocTh {A(n)} cxomures. Ilepexons K mpegenry B paBeH-
cree f(n + 1) = 8(n) +sinf(n), noxyuum: sin nlim f(n) =0, T.e. T}LH;O O(n) = k. Us

— 00

OpeIBIIYIINX PACCy Xk aeHun caenyet, 9ro lim 6(n) = w. Tem cameim lim z(n) = —1,
n—oo

n—oo
lim y(n) = 0.

B6 (1987). Ipu nevernom p wucao (p? — 1)/2 gernoe. O6o3natum vepes P, mpous-
BEIEHUE BCEX DJIEMEHTOB MHOXKECTBA S, 1 4epes Py mpom3BeaeHne »IeMeHTOB Bua, 2a
(a € S). Orciona Py = 2!8IP,. C npyro# cToOpoHEL, BeMeHTH Buga 2a 061aJaI0T Te-
MU K€ CBOUCTBAMU, UTO U DJIEMEHTHI S, T. €. 1A BCAKOT'O HEHYJIEBOro aneMenTa b € F
60 b, 6o —b umeer Bux 2a, (a € S). Orcoga, P, = (—~1)I¥I-VP, = (~1)NP, 8
cury gernoctu |S|. Ocramocs gokasars, aro 2/ = 1. Tlockorpky xapakTepucTua
mosst F paBHa p 1 2 TPUHAIIEKUT MUHUMAJILHOMY TTOAMOMIO [F, TO MO Malon TeopemMe
depma 2°~1 = 1. Torga 2/51 = 2(=D(P+1)/2 = 1(+1)/2 = 1, 470 u TpeGoBATOCE.

A6 (1988). Orser mosoxurensuwi. [lycts 21, ..., Ty41 — COOCTBEHHBIE BEKTOPHI
omeparopa A; Ay, ..., Apt1 — COOTBETCTBYIOIIKE COOCTBEHHBIE 3HadeHus. [[ocTaTod-
HO MOKAa3aTh, 9YTO BCE COOCTBEHHBIC 3HAUEHUA COBMATAIOT. [I0CKOMBKY COOCTBEHHBIE
3HAYEHUS — KOPHU MOJUHOMUATHLHOTNO YPABHEHUS CTEMEHU 1, CPEIN HUX €CTh COBIMA-
TAOMNE — MYCTh Ap = Apq1. TODIA BCE DIEMEHTHI ABYMEPHOU JUHETHOU OO0JI0UKA
Ly BEeKTOPOB Zy,, Tpy1 — COOCTBEHHBIE BEKTOPHI Omeparopa A ¢ COOGCTBEHHBIM 3Ha-
genueM \,. O6ozuadum vepes L,_1 (n — 1)-MepHYO JUHETHYIO 060I0YKY BEKTOPOB
Z1,...,Tn—1. U3 coornomenus ['paccmana crepyer, aro dim(L,_1 N Ly) = 1. lycts
Y — HEHYJEBOU BEKTOD M3 DTOr'O IepecevdeHusa. BeKTOpel Ti,...,T,_1,Y JUHEHHO
3aBucuMbie. IlycTts pi1x1 + ... + fpn—1Zpn—1 + ppy = 0, Toe cpeau xkodhpGUIMEHTOB
€CTh OTJINYHLIE OT HyJA. [I[puMeHUB K 06€UM IaCTAM >TOTO PABEHCTBA omepaTop A,
moaydaeM: A% + ... + Ap_1fin—1Tn—1 + Appny = 0. Ecim cpequ co6cTBeHHBIX
3HAYEHUN €CThb PAa3JIMYHBIE, TO BLIYTA U3 [MOCICIHEN JUHEHHON KOMOUHAIMY IPEIbI-
OYIIYI0, YMHOXEHHYIO HA A, TPUXOIAUM K BEIBOAY, UTO BEKTOPBI L1i,...,LTn_1 —
JUHEUHO 3aBUCUMBIE, & 3TO MPOTUBOPEIUT yCIOBUIO.

B4 (1988). Pa3zobbem MHOXKECTBO HATYDAIBHBIX YUCET HA JBA KIACCA:
N, = {n (@)D < 1/2}, Ny = {n (@)D > 1/2}.

Ilis mepsoro mMuoxkecTsa (a,)™ ("t < (1/2)", mra sroporo — (a,)™ ("D < 2a,,.
Tem cambiM cxogarcs oba paga Y. (a,)™ D) (scerma) u Y (a,)™ ™Y (Beren-

neN; n€Na
o0 o0
CTBHE CXOJUMOCTH PAZa Y. Gp). Hlockombky wrenst psaga Y. (a,)™ ™+t momoxu-
n=1 n=1

TeJbHBbIE, OTCIOda CIeayeT ero CXOOUMOCTb.



200 E. M. Bpoumrrens

A3 (1989). TMockonbky 0 HEe ABIACTCA KOPHEM TAHHOTO YPABHEHUA, €I'0 MOXKHO Pa3-
nemuTs Ha z°. Moxyaem ypasmenme 11(2° + 27°) + 10i(z* + 2z=%) = 0. Paccmorpum
KODHU yDABHEHHIS, PACIOIOXKEHHBIe Ha eJUHUYHON OKpyxkHOocTH 2z = e'?. Ilogcra-
BJSIA U UCTONB3YA (GOPMYJIEI DUIEpa A CUHYCA W KOCUHYCA, MOAYIUM ypaBHEHUE
11 cos b5y + 10sindp = 0. Pacemorpum dpyuxmuo F(p) = 11 cos5p + 10 sindp. Nme-
em F(0) >0, F(n/5) <0, F(2x/5) >0, ..., F(97/5) < 0. Tem cambiM Ha e IMHUIHOR
OKPYXKHOCTHU pacnoaoxeno 10 kopuen ganHoro ypasuerus. [loCKoIbKy OHO UMeeT He
6omee 10 pasIUIHBEIX KOPHEW, YTBEPK ACHAE TOKA3AHO.

A6 (1989). TTockoabKy IuCI0 47 TOAYYIEHO U3 7 JOOABICHUEM IBYX HYJIEH, TO gy =
= Qp. AHAIOTUYHO d2pt1 = Gp. IIpU DTOM, TOCKOIBKY YUCIO 41 + 2 TOMYHUeHO u3
n poGasiaenwem tmudp 10, umeeMm agn42 = 0. Pazobrem dopmanbubm pag a(r) =

=1+ a1z +ax® + ... ma e wacti: ai(z) = 1+ agx? +agz® +... = 1+ a12* +
+ax®+... = a(z?); as(z) = ez +azr® +asr® +... = z+a1 2’ +axx®+. .. = za(z?).
Maree, 11 TBOWYHBIX TIEPEMEHHBIX a,b BHIMOMHeHO af = a, (a + b)? = a® +

+ b2 o moxymo 2. Mloaromy a(z?) = (a(z))?, a(z?) = (a(z))?. Orcona, a(z) =
= a(z?) + za(z?) = (a(z))* + z(a(z))?. Tem cambiv, a(z)(a?(z) + za(z) — 1) = 0.
IMockoabky y dopmatsHOro paga o = 1 + a1z + asx + ... CBOGOAHBIN wieH 1, TO
no unayKIMM y6exgaemca, uto (o (z) + za(zr) — 1) = 0. Ho (®(z) + za(z) — 1) =
= (a®(z) + za(z) + 1) mo moaymo 2.

B6 (1989). Ilycte M — onucaHHas B yCIOBUM 3aJa4u N-MepHas 061acThb. Ee n-
MEpPHLIN 00BLEM PaBeH

1 Tp T2
/dX:/dmn/da:n_l.../dasl - L
n.
M 0 0 0

3necs dX — nmemenT ob6bema MuHOXKecTBa M. O6osmauum uwepes U(f,z1,...,Ty)
n
pUMaHOBY cyMMmy . (x; — x;—1). Umeem
i=1

A(f) = E[U(faxln"'axn)] = n'/U(fal'l,,.’En)dX

M

Paccmorpum maTerpan or caaraemoro (x; — x;—1)f(z;). IlepergemM k moBTOpHOMY
MHTErpaly TaKuM 0Opa3oM, 9TOOLI MHTErPAT MO T; ABIAICA BHeITHUM. MMeem

1 x; Ti—1 Ti—1 Ti—1 1 1
/f(xl) dzx; /(xl —xi_1)dzr;— / dx; / dxs / dx;_o /dxiH / dz,,.
0 0 0 1 Ti—3 i Tn—1

n—

(1 _ x)n—i i

1
ODTOT MHTErpal PaBeH /f(ac)P,Si)dx, rae Péi) = TR f—' Takum o6pazom,
0

Po(z) = n! ZP,(f) (@)=Y <”> (1-2)" i =1—(1—2)"

; i
i=1

31ech NCIOTBL30BAHO GUHOMUATBHOE pasnoxenue dyuxkunu ((1 — ) + z)™. OueBnaHo,

4aro noauroM P, (z) o61agaeT HyKHBIMY CBOUCTBAMU.
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A3 (1990). [Mokaxkem BHadame, 9TO ILIOMIAIb HEBHIPOXKIEHHOI'O TPEYTOMLHUKA C
[ETOYNCIeHHBEIMA KOOpAMHATAMY He MeHble 1/2. OmummeM BOKDYD TPEYTOIbHUKA
IPAMOYTOJIBHUK, CTOPOHBI KOTOPOI'O HaPaIeIbHEL KOOP JUHATHBIM OCsAM. Toraa mio-
AIh TPEYTOALHIKA PABHA PA3HOCTU ILIOMIAIN TPAMOYTOIHLHUKA C IETOTUCTCHHBIMEI
CTOPOHAMMU U TLIOIIAAEN HECKOILKUX MPAMOYTOMLHBIX TPEYTOMLHUKOB C IIETOINCICH-
HBIMZ KaTeTraMmu. [J0CKOIBKY IIOMIA b IPIMOYTOJBHUKA [EJas U IO U TPEYTOMb-
HUAKOB ITOMyLEJabe, TO ILIOMIATL JAHHOIO TPEYrOJbHUKA MOJIYLEJas M [MO3TOMY He
MemnbIe 1/2.

[lokaxeM, 9T0 B MATUYTOJbHUKE HAUAETCA TOUKA C HEJIOYUCICHHBIMU KOOP IUHA-
TaM¥, OTJAUYHAA OT BepuuHbl. Cpenn MATH TOYEK C MEJTOYUCICHHBIMUA KOOP IUHATA~
MU HAUIYTCA OBE, Y KOTOPBIX COBMATAIOT UYeTHOCTH 0bGemx koopauHar. Ho Torma
CepearHa COOTBETCTBYIOLIErO OTPE3KA TAKMKE MMEET IEJ0YUCICHHBIE KOODIMHATHL.
Ecan Taxas Todka HAXOAUTCA BHYTPHU IATAYTOJIBHUKA, TO MATUYTOJbLHUK Pa3buBa-
€TCSA HA MATH TPEYTOTbLHUKOB, BEPIITUHBI KOTOPHIX IIEJOUYNCAECHHBIE, TO €CTh ILIOMIAIb
MATAYTOTbHUKA He MeHee 5/2. Ecim ke ToYKa HaXOAUTCS Ha TPAHUIE, TO MIOMALbL
OATUYTOJBHUKA HE MeHee 2.

IIpoananusupyeM NOTOJHUTEIHLHO MOCTeTHUN caydau. IycThb vi,...,Us — Bep-
[MIUHBL JAHHOI'O IATUYCOABHUKA B MOPALKE 00X04a, Up — CEePequHa OTPe3Ka [v4, U]
C TEIOYUCICHHBIMEA KOOPAMHATAME. VCXOTHBIA OATUYTOJBHUAK PACIATACTCA HA TPe-
VTOJBHUK C BEPIIUHAMU VU3V4V9 U MATUYTOIBHUK V1 U203VoVs. 1[0 mOKazaHHOMY ILIO-
MaJb TPEyroJAbHUKA He MeHblIe 1/2, miomans mATHYroabHUKA He MeHbine 2. Tem
CaMbIM, ILIOMAAb JAHHOTO IATUYTOJIBHUKA HE MeHee 5/2, 9T0 u TpeGOBAIOCh.

A5 (1990). Tyctes ABAB = 0. Torga (BA)®? = B(ABAB)A = 0. [lokaxewM, 9To B
TakOM CIydae Ipu n = 2 (n — MOPAJIOK MATPUIIEI) BEIIONHAETCA paBeHCTBO (BA)? =
= 0. O6o3nauum uepes S marpuny BA. S — MarTpuiia JUHEMHOTO OONEpaToOpa, KO-
Topu OymeM 06O3HAYATHL Tak ke. Kcaum ob6pas omeparopa S aBymepeH, To S —
JuHeHHLIH m3omopduaMm u mosTomy S° # 0. Eciu o6pas omeparopa S HyIbMepeH,
To S? = 83 = 0. Ilycts Temeps o6pas L omeparopa S ogaomepen. Eciu S? # 0,
To SL = L, a Torma u S?L = L, T.e. S° # 0. To xe camoe MOXHO YCTaHOBHUTE,
UCTIONB3YA KOPAAHOBY (POpPMY MATpuIl. Takum 0OpazoM, MATPHUI[ BTOPOTO MOPAIKA
C TAKIMW CBONCTBAMHK HE CYIIECTBYET.
Nuate o6crouT meno mpu n > 2. [IpuBegem nmpumep Takux MATPUIL Ipu n = 3:

0 01 0 01
A=1|(0 0 0], B=11 0 0
0 10 0 00

B4 (1990). HocTpoum OpueHTUPOBAHHEIN rpad creryomuM 06pa3om. Ero Bepmast
ABIAIOTCA BJIEMEHTAMU TPYNILE; pebpo (p,q) CyIIeCTByeT TOTAa W TOMLKO TOrIA,
Korga ¢ = pa win ¢ = pb. AToT rpad o6IATAET CACAYIOMUMA CBOUCTBAMU:

(1) U3 BCAKOU BEPIIMHBI UCXOAAT OBA pebpa, MOCKOALKY W3 PABEHCTBA pa = pb
CleIyeT paBeHCTBO a = b;

(2) BO BCAKYW BepUIMHY BXOAAT ABa pebpa. O60CHOBAHUE TO XK€

(3) rpad ABIAECTCA CUIBHO CBA3HLIM. [[ENCTBUTENILHO, U3 BCAKOU BEPIIVHBLI €CTh
OyTh B €UHUYHLIA DIEMEHT U OOPATHO, TOCKOJBLKY TPYINA MOPOXKICHA, DJIe-
MEHTaM# a, b.
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NasecTHO, 9TO rpad C TAKUMU CBOUCTBAMHU ABIACTCA DUIEPOBHIM, T.€. CYIIECT-
BYeT IUKJI, B KOTOPOM KaxKIoe peOpo BCTPedaeTCA OAUH pa3. BLIMUCHIBasg BEPIIMHE
B [OPALKEe MPOXOXKJIEHAA DTOr0 IUKJIA, IIOIYyINM HYXKHYIO IOCIeI0BATEIbHOCTD BEp-
IIIVH.

A3 (1991). Copasenmuso npencrasieuve p(z) = c(xz — r1)(z —12) - ... - (T — 7y).
Orcrona
p(x)=c[(x —ra)(x —73) ... (& —1p)+
+x—r)(z—r3) ... (x—1p)+...
ot (@ —r)(@—ra) . (= rpe)]
Torga
p/(m;m) :c[(m-;-m 77,2)(%77,3)._”.(#7%)4_
+ + +
HESE - ) (P52 =) (B — ) 4+
AEER (B (B )

IMockonbKy CyMMa MEpBLIX ABYX CIAraeMBIX PABHA HYJIO, a OPU N > 2 BCE OCTaIb-
HEIC CTaraeMble OTIMYHLI OT HyJIS M UMEIOT OJUWH M TOT K€ 3HAK, TO PABEHCTRBO
P ((r1 + r2)/2) = 0 B03MOXKHO TOABKO mpu 1 = 2. OYEBUAHO IIPU BTOM, UTO JTHOGOM
KBaIPATHBLIN TPEXWIECH ¢ PA3JIMIHBIMY BEMIECTBEHHLIMI KOPHAME 0014126 T Hy KHBIME
CBOUCTBAMH.

A5 (1991). Bocmonb30BaBUIMCH HEPABEHCTBOM

Vet +y2(1—y)2 <2 +y(1—y),

IOJIyIaeM OLEeHKY

y y
/\/m4+y2(1—y)2dm < /(:E2 +y(1 —y))dz = ¢> —2y3/3.
0 0

Makcumanbaoe 3Havenue Gynkmun y> — 2y° /3 ma orpeske [0, 1] pasro 1/3. Tem ca-
MBIM, DaHHBIN WHTerpant He mpesocxoanT 1/3. Ho mpu y = 1 murerpan umeer Bup

1
[ 2*dx = 1/3. Orcroga crenyer orser: 1/3.
0

B3 (1991). OTBeT NOMOKUTEILHBIN.

JlokaxxeMm BHaYAJIE TAKOE yTBEpXK eHue. [lycTh HaTypaabHbIe TUCIA A1, A2, . . . , ()
B3aUMHO TpOCTHIe. J1000e HATypaJbHOE Yucao, Odabiinee, ueM ka1as - . . . « G, MOXKHO
NPeICTaBUTh B BUJeE t1a1 +ta2as+. . .+tpar, rae aucna ty, to, . . ., t HEOTPUIIATEIbHEIE.

IMockonbky wucta aq,as,...,a; B3AUMHO OPOCTHIE, TO 1, & 3HAYMUT U JIOOO0E Iu-
CJI0, IPEICTABUMO B BU/IE LEIOYNCICHHON JUHENHON KOMOUHAIIIYA YUCET A1, A2, . - . , Q.-
Mycte m > kaias - ... ax mw m = tia; + t2as + ... + tpag, OpudeM cpeiu 9u-
cexn ti,ta,...,t, €cTb oTpunaTeabHbe (MycTh A1a onpegeaennoctu ty < 0). Cpexn
TTOIOKUTENBHBIX CIATAEMBIX €CTh MPEBOCXOISAINEE 412 - - - - * G, NYCTh IS OIpPeIe-
JIEHHOCTH t1ay > a1as - ... - ag. Torga t1 > as - ... - ap. OUpeneanM HOBLIE 3HAYCHU
t] =t1 —ar >0, t}, =ty + a1 > t. OcranbHble 3HaYeHns t; OcTaBIM (€3 M3MEeHEHMU .
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Torga
t’1a1 +t2a2+...+t§cak =tia; +toas + ...+ trap = m.
HpO,ELOJI)Kaﬁ AHAJIOTUYIHO, MTOJAYyTaeM HYXHOE YTBEPDXKICHUE.

HOCTpOI/IM Tenepb n3 rZ[&HHI:'IX Hp}IMOyFOJII)HI/IKOB HapBI HpHMOyFOJIBHBIX 6JIOKOB,
UMemuX OOV CTOPOHY.

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

2. 35 X 7 — w3 OPAMOYTOJIBHUKOB 5 X 7 1 35 X 5 — M3 TeX XKe NPAMOYTOJIbHUKOB
(Ipy M3MEHEHUN OPUEHTALNN);

3. 42 X 4 — u3 TPAMOYTOIBHUKOB 5 X 7 1 42 X 4 — u3 npAMOYTONBHUKOB 4 X 6.

[Mpumenss noka3zaHHOE YTBEPK ICHUE, MOIYIAEM: MPU JOCTATOYHO OOIBIIUX 7 U3
MAHHBIX TPAMOYTOJLHUKOB MOXKHO CJIOXKUTL TPAMOYTOTLHUKY pa3MepoB 20X n, 35 Xn,
42 x n. Hockoabky uucaa 20, 35, 42 B3aMMHO IPOCTHIE, TO U3 TOI'O XK€ YTBEPK JEHII
ClIeAyeT, 9TO NPU LOCTATOYHO OOJBLIIOM 11 W3 TAHHLIX IPAMOYTOJLHUKOB MOXKHO
CIOXKUTH MPAMOYT'OJBHUK PA3MEPOB 1M X 11, ITO U TPEOOBAIOCH.

B4 (1991). Pacemorpum monusom (1+(142))P(142)P = (2+2)?(1+2)P. Hangem ko-
5P PUUIEHT H>TOr0 MOAMHOMA IPU 2P ¢ NCIOIB30BAHMEM KAXK IOT0 U3 MPEACTABICHUN.

p .
JleBy10 9acTh MOXKHO IPEACTABUTH B BULE Y (?) (1+ z)P*. Orcrioga, xkoabdunuesT
i=0

> () -2007)

j=0 7=0

npu P paBen

C gpyrou cTopoubl, KoadduuuenTt npu P paBen

22,0 )6) -2 ()

ITpu 0 < j < p GuHOMUATBHBIN KOBDUIITEHT
P\ _plp=1-...-(p—j+1)
j 7
IEeMUTCA Ha P, TOCKOMBbKY B CITY TIPOCTOTHI YUCAa P 3HAMEHATEMbL B3AUMHO MPOCT C

p .
p. Torna nmeem > 27 (?)2 = (2? +1) (mod p?), 94T0 M TPeGOBATOCH JOKABATH.
=0

A3 (1992). Mpumenss mepasercTo 72 + y?> > 27y, moryqaem (zy)" > (2zy)™,
OTKyda n > m.

IIycts p — mpocToe umcio, a u b BLICHINE CTENEHN p, HA KOTOPBIE NEMATCA T U
y, npmaeM a < b. Torga JeBas IacTh JAHHOTO PABEHCTBA ICIUTCA Ha p>?™, a mpaBas
ua, pl@tY)" u me gemarcs ma Gomee BrcOkme cremenu p. Ho Torga 2am = (a + b)n >
> 2an, YTO TPOTUBOPEIUT HEPABEHCTBY 1 > m. Takum ob6pasoMm, a = b u moToMy
xz = y. HogcTaBmaa B MCXOIHOE ypaBHEHHe T = ¥, moaydaem 2Mz?™ = x2", T.e.
2m = g2(n=m) Orciona, x = 2¢. Nmeem m = 2t(n — m). OTcooga, 9UCIO M YETHOE.
Mycts m = 2s. Umeem s = t(n — 2s). Ecmm n — 2s > 1, TO IpOCTON NEAUTEIDL TUCTA,
n — 2§ ABIAETCSA OOLIUM JEIUTENEM N U S, ITO MPOTUBOPEYUUT B3AUMHOU MPOCTOTE 7
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um. Orciona, n =2s+ 1 =m+ 1. llpusrom t = s, & = 25 = 2"™/2_ OxoHUATENBLHO,
PABEHCTBO BBLITTOMHAETCA TOABKO IpU M YeTHOM, n =m + 1, x =y = om/2,

A5 (1992). OueBUIHBI PABEHCTBA U2y = Gy, A2nt1 + Gon = Aopt1 + ap = 1.

IIycte Takue naper qucen k, m cymectByior. Boibepem Kakyo-1ub0 u3 TaKux map
¢ MUHIMAJILHBIM 3HAYEHUEM M.

IIyctes uncno m > 1 mederHoe. MOXHO CUMTATB, UTO A = Qktm = Gk+2m = 0,
TIPOTUBOMOJIOKHBIN CIYIal PACCMATPABACTCA AHAIOTTIHO. [[0CKOMBKY OHO M3 IUCeT
k,k + m derHOE, TO Gft1 = OGktm+1 = Ok+2m+1 = 1. IIpomomxkas, noaydaum aj4o =
= Qk4m+2 = Ok+2m+2 = 0, u T. 1. [lockonpky wmcao m — 1 deTHOE, TO Gfyp—1 =
= Qpt2m—1 = Qk+3m—1 = 0. OgHo u3 uucen k + m — 1,k + 2m — 1 geTHOE, TODTOMY
Qk4+m = 1 WA Qp42m = 1, ITO IPOTUBOPETUT UCXOTHOMY IIPEIIONOKEHUIO.

IIycTe umeno m derHoe. PaccMOTPUM DAaBEHCTBA Gpij = Ogtmitj = Okim+2j
TOMBKO [JIA IeTHBIX MHAEKCOB k + j. [lo mpegwiaymemy a(xijy/2 = GQ(kymtj)/2 =
= Q(km+2j)/2- T€M CAMBIM, CIPaBETUBBI DABEHCTBA U[k/2]4+i = O[k/2]+m/2+i =

[k /2]+m/242i TP 0 < i < (m/2) — 1. (B npegeraymux pasencTsax npu k wer-
HOM CJeLyeT OpUHATH j = 2i, npu k meaernom — j = 2i — 1).Ho sTo nporusopeuaur
MUHAMAJILHOCTH 171.

Haxkoner, mpu m = 1 qOJXKHBI BHIIOJIHATHCSI PABEHCTBA G = Ggt] = Qp42. HO
5TO HEBO3MOXKHO, IIOCKOJIBKY OMHO u3 ducen k, k + 1 gerwoe.
YTBep:K IeHure JOKa3aHo.



