176

[IpuMephb! TpaHCHEHIEHTHRBIX YICeN

A. Kaubxanos A. Cxomenkos*

Wenn Sie unterrichten und davon ausgehen, dass sich
parallele Linien im Unendlichen beriihren, ergibt sich doch,
das miissen Sie zugeben, so etwas wie Transzendenz.

G. Grass, Katz und Maus

Ecin Ber yuure, 9TO mapaJ/iieIbHBIC JUHIA
nepecekanTcA B 6ECKOHETHOCTH, TO BEI BCé xe
JOJIKHBI COTVIACUTBCA: MOAYIA€TCA HEUITO HEMOCTHXKUMOE.

I'. I'pacc, Komka n MpIrka

I[IpuBogUTCA MpOoCTOE MOKA3ATEALCTBO TPAHCIIEHIEHTHOCTU YUCIA,
JII/IyBI/IJIJIﬂ 1 HOBOE IIPOCTOE MNOKa3aTEeJbCTBO TPAHCHECHICHTHOCTHU YHUCJIA
Maunepa.

BBEJIEHUE

Hucno r HA3BIBACTCA MPAHCUEHIEHMHBIM, €CIUT OHO He SBIACTCI KOPHEM
anreb6pamvIecKoro ypaBHEHUs

e+ a N A+ ag =0

¢ menapiMu kodddunuentamu a; 7 0, ap_1,...,aq.

B yHumBepcuTeTe mim gaxe B CTAPIIAX KIACCAX H3YIAETCA TEOPETHUKO-
MHOXECTBEHHOE OKA3ATEIbCTBO CYIIeCTBOBAHNS TPAHCIEH/JEHTHBIX TUCeT [2,
In. 2, §6]. OTo mOKa3aTEABCTBO HE NaeT KOHKPETHOr'O NPUMEPA TPAHCIEH-
JEHTHOT'O YUCAa. |IpuBeIeHMNe A8HbIT TPUMEPOB TPAHCIEHIEHTHBIX YUCET U
MOKA3aTeILCTBO MX TPAHCIECHIEHTHOCTH ABIAETCA OOJee TPYIHLIM MaTEpU-
aJoM, KOTOPBLIA HE BCErja BXOAUT LaXe B MPOTCPAMMY YHUBEDCUTETCKOTO

*A. Ckonenkos mogaepxkan Poccunckum Pougom PDymaamentanbubix VccregoBanuu,
rpaaTer HOMep 05-01-00993 u 04-01-00682, rpauntamu [IpesnzenTa PP HIM-1988.2003.1 u
MI-3938.2005.1, a Takxke crunenguen 1. Jeaunsa, ocHoBagHON Ha ero IIpemmu Banbzanma
2004 roxa.
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Kypca. B maHHOU 3aMeTKe MBI IPUBENEM TaKue TMPUMEPHI U JOKA3ATEIHLCTBA
WX TPAHCIEHIEHTHOCTHU, KOTOphIe OyIyT MOHATHBI TaXKe CTAPIIEKIACCHUKAM.

OTOT a03al] MpEeIHA3HAYMEH YUTATENIM, HE 3HAKOMBIM C TPAHCIIEHIEHT-
HBIME gucaamMu. fcHO, ITO M1060€ PANMOHAIBHOE YHCIO HE ABIIETCA TPAHC-
IEHAEHTHBIM. 1UCIO y HA3BIBACTCA GA2e0DAUUECKUM, €CIU OHO HE TPAHCIIEH-
meaTHO. [loaToMy anre6pam<ieckue GmMCIa — HEITO MPOMEXYTOTHOE MEXK Iy
PanyuOHAJIBHBIMU YIUCIAMU U IIPOU3BOJBHBIMU BEUICCTBEHHBIMU YUCJIAMMU. 33,—
YeM HYXKHO JOKa3BIBATH TPAHCIEHICHTHOCTD qucea?! OmIHOU U3 MOTUBAPOBOK
ABISAETCA TO, ITO BCAKOE NOCMPOUMOE TUCIO (T.€. TUCIO, KOTOPOE MOXKET
OBITH TIOCTPOEHO C TIOMOIIBIO MUPKYJII U JII/IHefIKI/I) SABIAETCA aareOpan<aecKuM.
Takum 06pa3oM, I060e TPAHCHEHIEHTHOe IUCI0 He mocTpouMo [2, T, 2, §6
u I'n. 3, §3].

[TepBbIn ABHBIM MpUMEp TPAHCIEHIEHTHOT'O YUCIA ObLT mpuBemeH 2Kosze-
dom Jnysmnem B 1835 r. [2, T'n. 2, §6].

[08]
TEOPEMA JIUyBULIA. Qucao A = 5. 27™ mpancyendenmuo.
n=0
JlmyBunns nokasan Takxe Golee obmumu pesyibTarT. IlpmBogmMas Huxe
dopmynrupoBKa o6Ien TeopeMsl JIMyBUIIA UCIOAB3yeTCA B HACTOAIEM TeK-
CTe MOo.AbKO JII MOTUBUPOBKY HUXecIexylomen TeopeMbl Mamepa.

OBIIAA TEOPEMA JINYBUIAA. [lycmb z — as2ebpauueckoe yucao, A6.A4-
oueecs Koprem mro2ousena cmenenu n > 1. To2da z ne moaxcem 6bimov npu-

. 1
bauNCEHO PAYUOHAADHBIM YUCAOM P C MOYHOCMDBIO AYUWEU, YEM sy H 0py2u—
q q

MU CcaA08AMU, TIPU doecmamouro 60abwWUL YEaAblL ¢ HENPEMEHHO BbINOAHAECIMCA
1
. [2, T'm. 2, §6].

qn+1

HEPaseHcmaeo ‘z - E‘ >
q
B 1929 r. KypT Manep mokasan TpaHCIEHAEHTHOCTD CIEAYIOMEro [ucia [4].

o

TEOPEMA MAJEPA. Yucao pn= Y. 272" mpancyendenmmuo.

n=0

TpaHCHEHIEHTHOCT 5TOr0 wucaa Maaepa He caegyeT u3 OOLEN TEOPEMBI
Jlmysumna, a Takxe us reopem Tys, urens u Pora [2, ['n. 2, §6], [3]. B pa6o-
Te [4] 6LT mOnydeH Gomee obmmu pesyabTar. [JokasaTeabcTso B [4] (Tak xe
kak u B [5]) HesmemenTapHO M AuuHHO (cp. [1]).

[naBHBIN pe3yabTAT TAHHOU 3AMETKU — KOPOMKOE IAEMEHMAPHOE JOKA-
3ameabcmeo mpancuyendenmuocmu wucaa Masepa (OCHOBAHHOE HAa TBOMTHOU
sanucu). Buammo, 5TO 10Ka3aTEILCTBO ABIACTCA HOBHIM. OHO IPEICTABICHO
B pasjene «/JokazarenbcTBo Teopembl Manrepay M He MUCHIOIB3YeT OCTATILHOU
gacTu 3aMeTKu. Ho maa yagoO6CcTBa IUTATENeN MBI TPENCTABIAEM HEKOTOPHIE
UIen HTOTO MOKA3aTeIbCTBA B pasgenax «Vmes mpocToro noka3aTerbCTBa
reopembl Manepar u «OcHOBHOe HAOGMIOAEHUE A NOKA3ATEIbCTBA TEOPEMBI
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Maugnepa». Hamm mgen maior Godee oOIMU PE3YILTAT, KOTOPLIA IPUBOIUTCA
B TIOCJIETHEM Pa3ere.

Mzl TakXKe MpUBeIeM KOPOTKOE SJIEeMEHTAPHOEe JOKA3aTeILCTBO TPAHCIICH-
JEHTHOCTHU 9MCIa, JIMyBULIA. ITO MOKA3ATEALCTBO MPEACTABICHO B CIETYIO-
IeM pasjele X XOPOIIO U3BECTHO CIEIHAINCTAM, OQHAKO MBI He HAIILIA €r'0 B
orryOJUKOBAHHOM BH €.

[amnas 3ameTKa ObLia mpegcrasaera B 2002 r. A. Kan6xaHoBLIM Ha MeX-
nyaaponuon koudepennuu Intel ISEF (CIHIA, JlyucBuiis), a Takxke U. Hu-
xokomieBbiM u A. Ckomenkoswbim Ha, Jletnen Koudepennuu Typuupa [opo-
nos (Poccusa, Bemopenx). Mur Boipaxaem Gaarogapaocts A.lamoukwny un
. Jlemmko 3a moje3Hbie 06CYyX IeHU.

JIOKABATEJBCTBO TEOPEMEI JINYBUJLIA

S
O6osmasum Ay = Y. 27

n=0
Cuagama DOKax)eM, 9TO uucao Jluysuass N uppayuonaivro. Ipeamoro-
XUM, HAIIPOTUB, UTO CYIECTBYeT JUHEMHBIM MHOrouwieH f(z) = br + ¢ ¢

neabivu Kodddunmentavu b # 0 u ¢ Takon, aro f(A) = 0. 3amernmm, UTO
DTO ypaBHEHUE MMeeT TOJBbKO OAWH KOpPeHb, 3HAIUT f(Ag) # 0 ama HekoTo-
poro s > |b|. MBI mofyvYuM mpOTUBOpEYME U3 CIACAYIOUIMAX HEPABEHCTB Ui
HEKOTOPOro s > |b|:

27 < F ) = £ = FO)] = [B] - (A= Xg) < 2[p] - 27+,

[lepBoe HepaBeHCTBO BepHO, Tak KakK f(As) 7 0 MOXeT OBITH mpeACTaBIe-
!
HO Kak npob6b co sHamenaTereM 2°°. [locrenree HEpaBEHCTBO BEPHO, TAaK KaK

o0
0< A=A, <2 (Y "gmm — 9. g (HD!
n=0
Teneps goKa)eM, ITO wcA0 JUuysusis X ne A644emcea Keadpamuunot, up-
PAYUOHAALHOCTMBIO, T. €. HE ABIAETCA KOPHEM KBAIPATHOTO ypaBHeHus f () =
= az? + bz + ¢ = 0 ¢ neasiMu xkoapdunumenTamu ¢ 7 0, b u c. IIpegmomoxmm,
HaIIpOTUB, ITO )\ ABJIACTCA KOPHEM TaKOT'O YPDAaBHEHUA. TaK KaK KBaJpaTHOE
ypaBHEHUE uMeeT He 6omee qByxX KopHen, To f(As) # 0 mgia goctaToaHo 60ib-
munx S. Tor,u;a M1 1OCTATOYTHO 6OJIBIHI/IX S MbI IIOJAYYNM IIPDOTUBOpEYINEC U3
CIeAVIONNX HEPABEHCTB:

2 = 1) = O = A=A a4 A5) +b] <
< (2lalr + [pf) -2 27

[Tepsoe HepaBeHCTBO BepHO, Tak Kak f(\s) # 0 mMoxeT OBITH mpemcTaBiIe-
!

HO Kak Ipo0Ob co sHameHaTeneM 22%'. [locaeqHee HEPABEHCTBO JOKA3LIBAETCA

AHAJOT'TIHO C.TIy‘Ia.IO JII/IHQI?IHOFO MHOTI'OYJIEHA.
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Hakonem, mpuBefeM NOKA3aTeILCTBO MPancuyenoenmuocmu uucaa Jluy-
suaas A. [IpeamnonoxumM, HATPOTUB, 9TO YUCIO A ABIAETCA KOPHEM aarebpa-
waeckoro ypapuesusa f(z) = ax’ + a;_1x' 4+ -+ a1z 4+ ag = 0 ¢ measvm
koxddunuenTamMa ag, . . .,a; 1,a; 7 0. Tak Kak 5TO ypaBHCHHE MMEET JAIIb
KOHEIHOE “ucao Kopuen, 1o f(As) # 0 maa pocrarowno Gombmmx s. Torma
AIA 1OCTATOYTHO GOHBHH/IX S MBI HOJIy‘II/IM opoTUBOpEYInE U3 C.TIerD;yIOIHI/IX HE-
PABEHCTB:

27O = TN = FO = =2 | 3 a0 < Coa

0<i<n<t

rge C He 3aBuCHT OT § (HO 3aBUCAT OT KoadduiumenTos Mmuorourena f). Ilep-
BOE HEPABEHCTBO BEPHO, Tak Kak f(\s) # 0 MOXeT GBITH MPENCTABIEHO KAaK
Apo6b co smamenarenem 2'%. TlocaeqHee HEPABEHCTBO LOKA3LIBAETCA AHATO-
TUYHO CIy9ai0 MHOTOWICHOB IIEPBOU M BTOPOU CTCIEHM. O

W IEA IPOCTOTO JOKA3ATEJILCTBA TEOPEMBI MAJIEPA

Mgr mpogeMOHCTPUPYEM HAEI0 TOKA3ATEILCTBA HA CASAYIOIIEM IIpUMeEpe.
Mgl gokaxem, 910 4uciao JlmyBuiisa

o
v =Y 107" =0,11010001000000010. ..

n=0
HE ABIACTCA KE8aIPAMUUHOT UPPAYUOHAALHOCMBIO, T. €. KOPHEM KBAIPATHOTO
YPaBHEHUA z? + bz 4 ¢ = 0 ¢ merBIMT kos>pdunmentamu b u c. (AnamoruaHo
MOKA3BIBAETCA, ITO 4ucao Mamiepa [ He ABIAETCA KBAAPATUIHOU WPPAIUO-
HATBHOCTBIO.) PaccMOTpuUM JeCATUYHYIO 3aUCh 9ucaa —by — ¢ 11 HEKOTO-
PBIX TEJBIX b U ¢ OAHOrO 3HaKA (CIydal pPa3IWIHBIX 3HAKOB TOKA3BIBAETCSI
aHAMOrWIHO). PaccMOTpuM HEHyneBBIE HUMPHI B DTOU AECATUTHOU 3AIWCH,
PACIIONOXEHHBIE JOCTATOYHO AAJMEKO OT 3alATOU. SICHO, ITO OHU 00pPa3yIOT
«CTYCTKI» OKOJIO TIO3UINKA ¢ HOMepaMu 2™: KaX B «CT'YCTOK» MPEICTABIACT

wucao |b|. Hanmpumep mua b = —17 Mb1 uMeeM crenyoee:
17y — ¢ =...,87170017000000170...017... .
C mpyrou cTOpOHBL,
o0
v = Z 10722 = 0,0121220. .. 122020002000000012.. . . .
k,l=0

Takum 06pa30oM, B JeCATHTHON 3AIMCH GUCIA V2 HeHy/IeBble HudPLI PACIO-

JIOXXEHBI OKOJIO TO3UIUI C HOMEPAMMA 2k + 9l Ho A JOCTATOIHO OOoabmmX [
u k = 2] Ha >Tux xKe mosmumax uucaa —bv — ¢ croar mwyau. CraeqoBaTenbHO
v? # —bv — ¢. 3HAUWT, V He ABIACTCA KBAJPATHIHON HPPANUOHATEHOCTHIO.
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OCHOBHOE HABJIIOJEHUE IJsI TOKA3ATEJLCTBA
TEOPEMBI M AJIEPA

MBbI IpOAEMOHCTPUPYEM OMHY W3 HAIIMX TAABHBIX UAEU HA CJAEIYIOMIEM

o0
a o
npumepe. Mbr gokaxem, 1To wucio B = ) — uppayuonaabno das a1060t
n.

n=0
oepanuuennotli nocaedosameavrocmu {an }o, HenyiesnT yeavis uuced. (3a-
o
1
MeTHM, ITO € = ) —.)
n=0 "

[Ipeanonoxum, HATPOTUB, UTO F pamumoHaabHO. Toraa cymecTBYOT CKOIb
yroaHO OOJbIINE ¢, AT KOTOPBIX

q

a+1 an

E=2=N"1 a an
n—

n= q+2

[TosTomy

q
Agi1 qhn
_1’_ qan: q+
p@ ) n! q+1_% E: n!
n=0 n=q+2

mesoe aucao. Ho 5T0 HeBO3MOXKHO, TaK KaK A JOCTATOIHO OOIBIIUX § HMEeM

(o) (o)
q'an q! 1 C 1 Agt1 1
§ E ___< E = < < < -.
< (a+1)"  (a+1)g q+1\|q+1| 2
n=q+2 n= q+2

0

JIOKABATEJBCTBO TEOPEMBI MAJIEPA

Bosbmem muorouwnen f(z) = apx’ +ay_12' ' 4+ -+ + a1z + ag ¢ mereivm
koaddunmentamu a; # 0, a;_1,...,ap. Berbepem 0CTATOIHO GOMBIIOE TUCIO
p u momoxmm s = 2P (28 — 1) — 2P~!. (B mBowwmown samacw s = 1...1010...0 ¢
t equaVIAMET U p Hydavum). [JoCTATOIHO AOKa3aTh, 9TO

dpobras wacme {2°f(u)} ne pasna nyao.

(DTO 9MCAO ABAAECTCA «S-XBOCTOMY MECATHIHOW 3amucu «mcaa, f(j): ero
MBOMYHOE PA3JI0KEHWE MOMYyTEeHO W3 NBOUTHOTO pasnoxenus «mcaa f(u) or-
OGpaCBIBAHUEM BCEX 3HAKOB CJEBA OT S$-TO 3HAKA MOCIE 3AIATOM. )

PackpniBas cko6ku, momy<anm

o0 q o0
—2" —n
u"=(§ 2 > = dn(q)2
rae dy(q) ecTh KOAMIECTBO yIOPAJOUYCHHBIX MPEICTABICHAN TUCIA 7. B BUJE
CYMMBI ( CTENEeHeN IBOUKY (HEe 00A3ATENBHO PA3IAIHBIX cTenenen). [[pyruvu
croBam#, dp,(q) ABIAETCA KOIMYIECTBOM yIIOPALOUYEHHBIX HAOOPOB (W1, . . . , Wy)
ATUHBL ¢ TAKUX, 970 n = 2¥I + ... 4 2% (BosmoxHO w; = w;). Hanpumep,
d3(2) = 2, HOCKoany3—20+21 21+20 u do(0) = 1.
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Nmeem
00

f(,u) = Z an—n, rae dp = atdn(t) + at—ldn(t - 1) +- 4 aOdn(O)-
n=0

Acuo, 1o dy(q) = 0 Torga u TOILKO TOrAA, KOTAA N UMEET (GOJee ¢ eJUHMUIL
B aBomyrOM 3anucu. O6o3HamM Uepes U; MHOXECTBO HmCeNI 1, MMEIOIIUX He
6onee q eqwrun B ABOMIHOM 3amucu. Torga dp, = 0 gma n € U,,.

Yucro s1 = 2P(2' — 1) — manmensmee wucto uz Uy, Gonbitee, geM s (B 1BO-
waron 3amck 51 = 1...10...0 ¢ t equwaunaMyT 1 p ByaaMu). ducno sy = 24P
— mamMmenbIree quciao ns Uy, 6oabmiee, dem s1. CaeqoBaTeasHO

(2 () = {idz} fare S arl

n=so

Torpga

1 2
Y 25751|d, | 2 1/2.

o0
> dy2n

n=so

{2°f(p)} #0, mnockoabKy

[ nokasareabcTBa HepaBeHCTB (1) u (2) HAM TOHAZOOGUTCA CIACAYIOMIAA JEM-
Ma, KOTOPYIO MbI TOKaX€EM ITO32XKeE.

JIEMMA O NIPEACTABIEHUU. Koauuecmeo dy(q) ynopadouennviz nped-
cmasaenuti wucaa n 6 sude cymmvl ¢ cmeneneti dsotixu ne npesocrodum (q!)?.

W3 nemmEr 0 mpegcTaBIeHNM TTOTy9IaeM, 9TO cymecTByeT auciao D = D(f)
Takoe, 9T0 |d,| < D paa kaxgoro n. CiegoBaTeIbHO HEPABEHCTBO (2) BEpHO,
Tak Kak |ds, [2°7°1 < D - 227" < 1/2 mgna gocrarouno 6oabumx p. Hepasen-
ctBo (1) BepHO, Tak KAk AIa JOCTATOIHO GOMBIMX P (AHATOTUYIHO yTBEDX Ie-
HUIO 0 A — \g s uucia Jlmysumwns)

00
Z anan

n=so

o
<DY =Dt o pLgs st o

n==sa

<2575 < 98|, |,

3aech TocaeHee HEPABEHCTBO BEPHO, Tak Kak $1 € Uy — U1, u dg, (q) = 0
s g < t, cregoBarensho dg, = apds, (t) # 0. O

JOKA3ATEJILCTBO JEMMBI O IPEACTABJEHUU. Ina ¢ = 0 umeem
o0

do(0) =1 <02, [lna g > 1 mmeem dp,(q) = > dn_2r(q — 1). CregoBaTesuo,
r=0

IPY TOMOIIY WHIYKIAH 10 ¢ TIOTYHIaeM, ITO JOCTATOUHO JOKA3ATH CIeAVIOMee
YTBEPXK IEHUE:
dan Kaxcdoeo n € U, cywecmayem ne 6oaee ¢> yeaviz v > 0 makuz
q CYW, Yy q 4y =z )
umon —2" € Uy_q.
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Paccmorpum gBomdHOe mpexcTaBrenue uucaa n € Uy:
n=2Wk 4+ 2Wk=1 4 ... 42" pre wp>wp_1>--->w =20 m k<q.

O6osuauum wy = —1. Tak xak n — 2" < 0 moa r > wg, TO HOCTATOYIHO
OKa3aTh, ITO
das Kaxwcdozo 1 = 1,2,...,k cywecmsyem ne boaee q yeavixr r €
[wi—1 + 1, w;] maxuz, umo n —2" € Uy_;.
CaenoBaTenbHO, JOCTATOIHO AOKA3ATH, ITO
das Kancdoeo i = 1,2, ...k ur € w1 + 1, w; —q] umeem n —2" ¢
Ug—1.

YT0o6Hl JOKA3aTh 3TO YTBEpXKAEHWE, 3aMeTHM, 4T0o 2Wi — 27 = 2wi—l 4
+2Wi=2 ... 427 ecTh CyMMa w; — T > ¢ PA3IMIHBIX CTEHEHEH JBONKH, KAX a1
n3 KOTOpbIX Oombire 2%i-1 u menbine 2% < 2Witl. Tlostomy uwmcrmo n — 27
MPEACTABIAETCA B BAIE CyMMBI Gosee ueM ¢ — | pa3sIuvaHbIX CTeNeHen TBOVKMY.

3uaunt, n — 2" € Uy_q. O

OBOBIIEHUAE

[Ipeanonoxum, 9TO AaHA CTPOrO BO3PACTAIOWAA MOCIEI0BATEILHOCTD {ay, |
HATYPAJIbHBIX TUCEJ.

IIycTe mamo marypaabHOe <mciao . HaTypaabHOe €MCIO 1M HA3BIBAETCSA
q-npedcmasumbim, €CIA M MOXHO IPEICTABATEL B BAJE CyMMBI He 60Jee TeM
q "UIEHOB TOCIEJOBATETBHOCTH {a;}: M = a4y + G4, + - -+ + @j,. DT “WICHL He
06432 TENILHO PA3IAIHEL (HATPUMED, TUCIO M = G2 + (9 ABIAETCA 2-IPEACTa-
BUMBIM).

[MocrenoBaTenbHOCTD {a;} HA3BIBAETCS (-PA3PEHCENHOT, €CIU I JH060TO0
neqoro M cymecTByeT TpH MOCIeNOBATEIbHBIX ¢-MPEACTABAMBIX TUCIA ¢, b 1
¢, IPOMEXYTKHU MEX Ay KOTOpbiMu Goabiie M (T.e. Takux, 9T0 b —a > M u
c—b>M).

[MocrenoBarensHOCTL {a;} Ha3BIBAETCA pazpescennoti, ecIm OHa ¢-paspe-
XeHHad g ab0ro q.

Hampumep, mocieqoBaTenbHOCTS @ = % BCEX IENBIX MOJOXUTENLHBIX HU-
Cel ABIACTCA 1-TIpeACTaBUMOMN, CACIOBATEILHO, BT IOCACAOBATEILHOCTD HE
1-paspexena u Tem 6osee He paspexena. [Ipm gokazaTerscTBe TeopeMmbl Ma-
Jepa, GBLIO JOKA3aHO, UTO MOCIELOBATEIBHOCTh 2! SBIAETCA DPa3PEXKEHHOM.

[MocrenoBaTenbHOCTS {ay } HATYPAIBHBIX YUCEN HA3BIBAETCA (-PblLaotl, ec-
JI KOTAIECTBO CIOCOO0B TIPEACTABICHAA TUCIA N B BUE CYyMMEBI § WIEHOB DTOU
NOCJEJOBATENLHOCTH (HE 06A3ATEIBHO PA3INIHBIX) HE MPEBOCXOIUT HEKOTO-
por koHCTaHTHI Cy, He 3aBUCALIEN OT 1 (HO, BO3MOXHO, 3aBUCAIIEN OT ().
Chopmyaupyem >TO HEMHOTO MO-ApyroMy. [las mo0bIX HATYPAIbHBIX ¢ U 7
o6osnaduM depes d,(q) KOIMIeCTBO MPEACTABICHUN YUCIA N B BUAE CyMMBI
q (He 00A3aTENbHO PA3IMYIHBIX) WIEHOB IOCIEIOBATEILHOCTH {a;} ¢ yIeTOM
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nopagka. [Ipyrumu ciosamu, d,(q) — 5TO KOIMIECTBO YIOPALOICHHBIX HAGO-
poB (G, ...,a;,) ¢ n = a; +---+a;,. HocregosarersHocTs {a;} Ha3bIBaeTCA
q-puizaot, ecmu cymecrsyer uucao C, Takoe, 9ro dp(q) < Cy mpu mo60Mm n.

[MocaegoBaTenbHOCTS {aG;} HABBLIBAETCA PbiTA0T, €CIU OHA ABIACTCA ¢-PHIX-
JOU [ JI0OOT0 HATYPATBLHOTO (.

Hampumep mocnenoBaTensHOCTS a; = 4 HEe PHIXJIAA W TaXe He 2-PhIXJIad.
[lencTBUTEIBHO, HATYPAIBLHOE TUCIO N UMeeT He MeHee n/2— 1 mpeacrasieHun
B BUJI€ CyMMBbI IBYX HATYDaIbHBIX 9THUCeI, TakuM o6paszom dp(2) > n/2 — 1.
3 1eMMBI O IPECTABIEHNN BEITEKAET, YTO HOCIELOBATETLHOCTE 2° ABIgETCA
PBIXJION.

AmanmoruvHo mpUBEIEHHOMY NOKA3aTEILCTBY TeOpeMbl Mamepa MOXHO no-
Ka3aTh CIEAYIOUUN Pe3yabTarT.

TEOPEMA. Ecau nocaedosameavnocms {a,} puizaas u paspexcenmnas, mo
(o)

wucao Y. 27 mpancyendenmmo.
n=0
Bruto 661 nHTEpEeCcHO 0600MUTL HAllle MOKA3ATEIHLCTBO TPAHCIEHISHTHO-
ctu gncaa Magepa u IpuBeJEHHON TEOPEMEI 10 JOCTATOTHOT'O YCIOBUA TPAHC-
IEHIEHTHOCTU YHNCIA, BKIIOYAIONMIETrO [IBA, «XOPOIINX» TPUOIMKEHUA STOTO
qUCIA.

ABTOpPBI He 3HAIOT, ABIAIOTCA JU CASAYIOUIAE TUCIA TPAHCIEHICHTHBIMY
(mmu KBAAPATUYHBIME UPPAIMOHATLHOCTAMM):

[e.e]
—_9gn v v
(a) Y d,272" naa m06GOM OrPAHWYMEHHOH MOCICIOBATEILHOCTH dy, TETBIX
n=0
HOMOKUTEIbHBIX THACE.

(o)
(b) 3 d,272" pna moGoi mocrenosaTemsocTE 0 < d)y < M.
n=0

o0

(c) X (=127,

n=0

o
(d) Y £,27%" ana mo6ow mocmesoBaTersHOCTH £, € {1}
n=0

(e) gé 2_[1,177.] .
n=0

o0
() S 27 rne foio = fasr + fas fo = fi = 1 — mocaeoBaTeILHOCTD
n=0
Ddubonaayan.
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