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[IpuMephs! TpaHCIEHIEHTHBIX YICe

A. Kau6xanosB A. CxoneHkoB*

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

Ecan Bor yuure, 9TO napaJ/iieIbHbIC JUHIA
mepeceKanTca B 6€CKOHETHOCTH, TO BBl Bcé xe
JOJKHBI COTVIACHUTBCA: TIOAYIACTCA HEITO HEmOCTUKHUMOC.

I'. T'pacc, Komka u MmbIika

HpI/IBO,E[I/ITCH IPOCTOE OOKA3aTECJABCTBO TPaHCHECHOCHTHOCTHU YHUCIA
JII/IyBI/IJ'IJIH 1 HOBO€ IIPOCTOC AOKa3aTEIbCTBO TPAHCHCHACHTHOCTHU “THUCTA
Mauepa.

BBEIEHUE

Yucmo © HABBIBACTCA MPAHCYEHIEHMMbLM, €CIU OHO HE ABIACTCA KOPHEM
aareOpan<ecKoro ypaBHeHUD

aX Fa AT g A+ ag=0

¢ neabivn kK03gpummentavu a; 7 0, ap—1,. .., ag.

B yHumBepcuTeTe mim maxe B CTAPUIMX KIACCAX U3YUIAETCSI TEOPETHUKO-
MHOXECTBEHHOE JOKA3ATEIbCTBO CYIIECTBOBAHUS TPAHCICH IEHTHBIX IUCeT |2,
[n. 2, §6]. 9T0 HOKA3aTEILCTBO HE AAET KOHKDETHOIO NPUMEPA TPAHCIECH-
JEHTHOT'O YHCJaa. HpMBe,quHe AB6HLIT MTPUMEPOB TPAHCHOCHICHTHBIX YUCET 1
AOKa3aTEAbCTBO UX TPAHCHCHACHTHOCTU ABJIACTCSI 60J1ee TPYAHBIM MaTEpU-
aJOM, KOTOPBHIM HE BCErja BXOAUT [aXKe B MPOTPAMMY YHUBEPCUTETCKOTO

*A. Ckonenkos mogaepxan Poccuuckum Pougom Pymmamentarbueix VccaenosaHuwu,
rpauTel HOMep 05-01-00993 u 04-01-00682, rpantamu IIpesnzenTa PP HIM-1988.2003.1 u
MI-3938.2005.1, a Takxe crunenauen II. lenunsa, ocHoBaHHOUM Ha ero Ilpemun Baan3zaza
2004 roga.
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Kypca. B mamHOU 3aMeTKe MBI TPUBEAEM TAKUE TTPUMEPHI U TOKA3ATEIbLCTBA,
X TPAHCIEHEHTHOCTH, KOTOPBIEe Oy IyT MOHATHBI JaXke CTAPIICKIACCHUKAM.

IATOT ab3al MpeAHA3HAYMEH YMTATEIIM, He 3HAKOMBIM C TPAHCIEHICHT-
HBIME qucaAaMu. SJICHO, 9T0 J1060€e PAMOHAIBLHOE YUCIO HE ABISETCA TPAHC-
MEHEHTHBIM. UCA0 Y HA3BLIBACTCA (.42e6DAUUECKUM, €CIU OHO HE TPAHCIICH-
nperTHO. [loaToMy arrebpamtdecKue GUCIa — HEYITO TPOMERKYTOTHOE MEXK IY
PAIMOHANBHBIMU YACIAMUA U TPOU3BOJBHBIMYU BEIMIECTBEHHBIMYA YUCAAMUA. 3a-
9eM HYXHO JOKA3bIBATH TPAHCIEHIeHTHOCTD ducena?! OTHOU U3 MOTUBUPOBOK
ABIAETCA TO, ITO BCAKOE NOCMPOUMOe GUCIO (T.e. TUCIO, KOTOPOE MOXKET
6BITH TOCTPOEHO C MOMOIIBIO IIMPKYJIA U THHENKY ) ABIAETCA aITeOPANIECKIM.
Takum 06pasom, 1060€e TPAHCUEHIeHTHOe YucIo He nocrpoumo [2, Tu. 2, §6
u 1. 3, §3].

[TepBbIN ABHBIN NpUMEP TPAHCIEHIEHTHOTO WUCIa ObLT mpuseneH Kosze-
¢dom Jluysumnem B 1835 r. [2, L. 2, §6].

o0
TEOPEMA JIMYBULIA. Qucao A = Y. 27 mpancuendenmmo.
n=0
JInmyBuane gokasan Takxke Gonee obuuu pesyabrar. [IpuBogumas Huxe
dbopMyIupoBKa 006IIeN TeopeMEl JIXyBUIIA UCIOAB3YETCA B HACTOAIIEM TEK-
CTe MOAbKO NIA MOTUBADOBKH HIUXecCIeqylollen TeopeMsl Maiepa.

OBIIASA TEOPEMA JIMYBUWILIA. [[ycme z — agzebpauvuecroe 4ucio, 645-
ueecs Kopuem mrozouaena cmenenu n > 1. Tozda z e moxcem 6vims npu-

o 1
Oaudceno PAYUOHAADHBIM YUCAOM P C MOYHOCMDBIO AYUUWLEU, YEM aFl N 8]7!/211,—
q q

MU CAOBAMU, TPU QOCTNATNOUYHO OOADUUT YCAVIT § HENPEMEHHO BHINOAHAECTTLCA
1
HEPasencmeo ’z - E’ > ——7 . [2, . 2, §6].
a "

B 1929 r. Kypt Manep mokasan TpaHCUEHIEHTHOCTE CICAYIOMIErO THCIa [4].

o0

TEOPEMA MAJIEPA. Yucao pn = Y. 272" mpancyendenmuo.

n=0

TpaHCLEeH IeHTHOCTD DTOro yucaa Masepa He cregyeT u3 o6LIEN TEOPEMbI
Jlnysuans, a Takxke us reopem Tys, urens u Pora [2, I'n. 2, §6], [3]. B pa6o-
Te [4] 6pL1 momyten 6omee obumu pesyabTat. [JokasaTeascTso B [4] (Tak xe
kak u B [5]) HesaemenTapHO u guunHO (cp. [1]).

[naBHBM pe3yabTaT HAHHOU 3AMETKU — KOPOMKOE IAEMEHMAPHOE JOKA-
zameavcmeo mpancyendenmuocmu wucaa Masepa (OCHOBAHHOE HA ABOMIHOU
sanucy). Buaumo, 5T0 JOKAa3aTeNbCTBO ABIgeTCA HOBEIM. OHO IpeICTABIEHO
B pasgere «/lokaszaTenbcTBO TeopeMbl Marepay U HE HCIOIB3YeT OCTAILHOM
gacTu 3aMeTku. Ho misa yno6cTBa YUTATENed MBI IPEACTABIIEM HEKOTOPHIE
UJeu DTOTO MOKA3ATEIbCTBA B pasfenax «Vmes mpocToro noKaszaTerbCTBa,
TeopeMsl Manepar u «OcHOBHOe HAaOMIOJEHUE MIA NOKA3ATEILCTBA TEOPEMBI
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Mamepay. Hamu ugen gator Gojee oOmuE pe3yabTAT, KOTOPHIU TPUABOAUTCA
B MOCJETHEM pa3aene.

Mu1 Takke TpUBEEM KOPOTKOE BAEMEHTAPHOE A0KA3ATEILCTBO TPAHCIEH-
OEeHTHOCTHU YuCaa JIMyBWIIA. TO MOKA3ATEALCTBO MPEICTABICHO B CACAYIO-
IeM pasjieJe W XOPOIO U3BECTHO CHEIUATUCTAM, OJHAKO MBI HE HAIUIM €I'0 B
orybOJUKOBAHHOM BUTE.

[Mannas 3aMeTka Oblia upencrasaena B 2002 r. A. KaubxaHoBbIM HA, MeX-
nyHaponuon koudepennun Intel ISEF (CHIA, Jlyucswiis), a takxke U. Hu-
kokomeBeiM U A. CkomenkoBbiM Ha Jletnen Komdepenmuu Typumpa ['opo-
nos (Poccus, Bemopenx). M1 Boipaxaem Gaarogaprocts A. lamoukuny u
. Jlemrko 3a moje3Hble 06CY X ISHU.

MOKA3ATEJIBCTBO TEOPEMBI JINYBUJIA

S

O6osmaqmm Ay = Y. 27,

n=0
Cravanaa mTOKaxeM, 9T0 Yuc4o Jluyeuass N uppayuonasbro. 1lpegnono-
XKUM, HANPOTHUB, ITO CYWECTBYET JAWHEMHBIM MHOTOWwieH f(z) = bz + ¢ ¢

ueasivu Kodddunumentamu b # 0 u ¢ Takou, uro f(A) = 0. 3amerum, 9TO
5TO yPABHEHME MMEET TOJLKO OWH KOPeHb, 3Ha9uT f(As) # 0 ana mexoTo-
poro s > |b|. Mbl mory4urM npoTMBOpEUME U3 CJACAYIOUIMX HEPABEHCTB [
HEKOTOPOTO s > |b|:

27 < F )| = F ) = FOG)l = [l - (A = ) < 20p] - 27678,

[Tepsoe HepaBeHCTBO BepHO, Tak Kak f(As) # 0 Moxer ObITH TpeaCTaBIE-
1
HO KaK ApoOb co 3HaMmeHaTereM 2°° . Ilocaeqmee HepaBeHCTBO BEPHO, TaK KAaK

o
0< A=A, <2 (DY "gmm — g g~ (st
n=0
Teneps mokaxeM, 9T0 wuca0 Juysusis A ne asasemca K6adpamuunots up-
PAYUOHAALHOCTMBIO, T. €. HE ABIIETCA KOPHEM KBAIPATHOTO ypaBHeHus f (1) =
= az’ + bz + ¢ = 0 ¢ neasivMu koddpunuenTamu a # 0, b u c. [Ipegnomoxmm,
HaIIpoTUB, 9TO )\ ABJAACTCA KOPDHEM TAKOI'O YPDABHEHW. Ta,K KaK KBaJpaTHOE
ypaBHEHmE uMmeeT He 6oaee aByx KopHen, To f(A) # 0 aua gocrarodno 6omb-
mmx s. Toraa Amd AOCTATOYHO GOMBIINX § MBI TOAYHUMM TPOTUBOPETHE U3
CAENYIOIUX HEPABEHCTB!

275 IO = 1F0) = FO = (= 2) JaA + X)) +b] <
< (2alA+ b)) -2 9—(s+1)!

[Tepsoe HepaBeHCTBO BepHO, Tak Kak f(As) # 0 Moxer OBITH TpeacTaBIE-
!

HO KakK Ipo0b co 3HameHaTenreM 225, [ocaefHee HEPABEHCTBO JOKA3LIBACTCA

AHAJOTMHHO CIy9alo JHHEMHOTO MHOTOWICHA.
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Haxkomer, nmpupegeM NOKa3aTEILCTBO mMpancyexdenmuocmu wucta Juy-
suAAA . IIpeamosoxum, HAIPOTHUB, ITO SUCIO A ABIAETCI KOpHEM aarebpa-
waeckoro ypaprenns f(z) = a;zt + a2 4+ -+ a1z 4+ ag = 0 ¢ neapvm
KO3 PUIUMEHTAMET GQ,s - - -, Gi—1, G; F 0. Tak Kak 5TO ypaBHEHHE WMMEET JUIIb
KOHEYIHOE 4uca0 KopHer, 70 f(As) # 0 mma gocrarodno Gombumx s. Torga
UIST JOCTATOTHO OOJBIINX § MBI TIOMYUUM IMPOTUBOPETNE U3 CACAYIOIAX HE-
PABEHCTB:

27 < 7)) = [N =F )] = (A=A): < G-,

Z anknflﬂ'/\i

0<i<n<t

rae C me 3aBucuT OT $ (HO 3aBUCKAT OT KO>hunuenTos maorowiena f). Iep-
BOE HEPABEHCTBO BEPHO, TaK KakK f(A;) # 0 MOXeT OBITH HPEICTABICHO KaK
Apo6b co sHamenarerem 2%, TlocaeqHee HEPABEHCTBO JOKASHLIBAETCA AHAIO-
PUYHO CIYYai0 MHOMOWIEHOB IIEPBOU U BTOPOU CTEIEHHU. g

N IEST IPOCTOTO JOKA3ATEJLCTBA TEOPEMBI MAJIEPA

M&I IpOAEMOHCTPUPYEM K0 MOKA3ATEIbCTBA HA, CICAYIOUIEM MPUMEDE.
Msr gokaxkem, 910 9mciao JlmyBumisa

oo
v = Z 102" = 0,11010001000000010 . . .

n=0
HE ABIACTCA K6a0PAMUYHOU UPPAYUOHAALHOCTBIO, T. €. KOPHEM KBAJIPATHOTO
YPpaBHEHUA z? + br + ¢ = 0 ¢ mereIMI koaddunumentamu b u c. (Anamormamo
MOKA3BIBAETCA, ITO HMCIO Majepa i He ABIAETCS KBAJAPATUIHON UPPAIHO-
HANBHOCTBI0.) PaccMOTpUM [ECATUYHYIO 3aUCh 9ucaa —by — ¢ IS HEKOTO-
PBIX TEIBIX b U ¢ OMHOTO 3HAKa (CIy9al Pa3IMIHBIX 3HAKOB IOKA3BIBACTCS
aHamoruvuo). PaccMoTpum HeHymeBble nudphl B 5TOU ACCATUHHON 3AIUCH,
PACTIONIOKEHHBIE JOCTATOYHO NAJEKO OT 3aNATOU. SICHO, YTO OHM 0O6pPa3yIOT
«CTYCTKU» OKOJO MO3UIUHU ¢ HOMEpaMu 2™ KaX BN «CT'yCTOK» MPEJACTABIACT
awmcao |b|. Hampumep gaa b = —17 Mb1 uMeeM crefyiomee:

17v —c¢=...,87170017000000170...017... .

C apyrow cTOpPOHHI,
v = Z 10722 = 0,0121220. . . 122020002000000012. . . .
k,1=0

TaxuM 06pa3oM, B JECATHTHOR 3AIMCH <ACIA V2 HeHyIeBble TH(pHI PACIO-

JOXEHBI OKOJO IO3UIUU C HOMEPAMU 2k + 2l Ho A JOCTATOTHO 60ABIIX [
u k = 2] Ha »>Trx Xe mosunuax umcaa —bv — ¢ croar myau. CireqoBaTeabHO
v? £ —bv — ¢. 3HAMUT, v He ABIACTCA KBAJPATHTHOH MPPAIHOHATILHOCTHIO.



180 A. Kanbxanos, A. CkomeHkoB

OCHOBHOE HABJIIOJEHUE IJ5 HOKA3ATEJLCTBA
TEOPEMBI M AJIEPA

MbI mpOAEMOHCTPUPYEM OHY W3 HAIIUX TIABHBIX UACU HA CIEIYIOIIEM

oo
a o
mpumepe. Mor foxaxeM, 1T0 wucto £ = 37 — uppayuonaivno das 41060t
n=0 "
oepanuuennotl nocaedosameavnocmu {a, }o2 ) Henyaesbir yeanis wuced. (3a-
o
1
METHUM, 4TO € = »  —.)
n=0 n!

IIpegnonoxum, HanpoTus, 9T0 F panmuoHaabHO. TOraa CymecTByIOT CKOIb
YrOAHO OOJbIINE ¢, AIA KOTOPLIX
q

Ag+1 an

E=2_— an a an

q Z;)nﬁ (g+1)! + Z n!
n=

_q+2
[TosTomy q
ag+1 q‘an
-1 ' o q an — %q+1
plg—1t=3 f =t > o
n=0 n=q+2
nenoe ucao. Ho 5To HeBO3MOXKHO, TaK KaK AAA JOCTATOYHO OOILUINX § HMEEM
=g =g c 1 1
glan q! ag+1
<C- = = < < < =,
Z Z n! Z(Q+1)" (¢+1)q q+1\|q+1‘ 2
n=g+2 n=g+2 n=2

O

MOKA3BATEJALCTBO TEOPEMBI MAJIEPA

Bosbmem muorowren f(z) = aizt + a;_12'7! + -+ 4+ a12 + ag ¢ uerEME
koappunmerramu a; 7 0, ai_1,. .., ay. BeiBepeM J0CTATOTHO GOTBIIOE TUCTO
p u monoxum s = 2P(28 — 1) — 2P~L. (B apowsmown samacw s = 1...1010...0 ¢
t equHUIAME U p HyJdsMHA). [JOCTATOYHO JOKA3ATH, ITO

dpobnas uwacmo {2°f(u)} ne pasna nyamo.

(9TO 4UCIO ABIAAETCA «(S-XBOCTOM» ACCATHHHOU 3AmUCK €Gucia f([): ero
JBOMYHOE PA3JIOKEHME TIOMYIE€HO U3 JBOMIHOTO pasaoxenwa «wmcaa f(u) or-
6pacbIBAHUEM BCEX 3HAKOB CJEBA OT S$-I'0 3HAKA [OCJE 3AISATOM. )

PackpriBas cko0ku, IOy M

pd = <n§%2_2">q = idn(Q)T”

rae dp(g) ecTh KOAMYECTBO YIOPAAOUEHHBIX IPEACTABICHAN YHACIA, 7 B BUIE
CYMMEI ¢ CTEIeHEeN ABOUKY (He 0043aTeIbHO PA3IMYIHBIX cTeneHen). [pyrumu
croBam, dy,(q) ABAAETCA KOIMIECTBOM yIIOPAJOUYEHHBIX HAOOPOB (w1, . . ., W)
ATUHEL ¢ TaKUX, 970 n = 2¥' + .- + 2% (BosamoxkHO w; = w;). Hampuwmep,
d3(2) = 2, mockonexy 3 = 20 + 21 = 21 + 20 u dy(0) = 1.



Ilpumepsr TpaHCIIEHACHTHRIX THCET 181

Nnmeem
f(,u) = Zan_n, rae dp = atdn(t) + a'tfldn(t - 1) +- 4 aOdn(0)~
n=0

Acuo, aro dy(g) = 0 Torga m TOALKO TOrAA, KOrga 1 uMeeT 60Jee ¢ €IUHMUIL
B gBom-non 3amucu. O6o3namM depes U, MHOKECTBO <IHCeNT 1, NMEIOMNX He
6oree ¢ epqurn B aBowdHOM 3amucu. Torga d, = 0 gua n € U,.

Yucao s; = 2P(2! — 1) — mammensimee smcao us Uy, Goabiee, wem s (B ABO-
wanow 3ammcu s; = 1...10...0 ¢ t equAAmAME u p HyLaMz). ucio sy = 207
— HamMenbInee qucao us Uy, 6oabiiee, deM s1. CregoBaTeabHo

{2°f ()} = {ni)d#”} = {dsl2“1 + i dn2$”}.

n=ss

Toraa

1 2
¢ 2°791|d, | 2 1/2.

D dp2n

n==ss

{2°f(n)} #0, mnockoabKy

s noxasaTenscTBa HepaBeHCTB (1) u (2) HAM DOHAZOOUTCA CICAYIOUIAS JIEM-
Ma, KOTOPYIO MBI JOKAXEM TMO3XKe.

JIEMMA O NPEJACTABJEHUU. Koauuecmeo dn(q) ynopadouennwviz nped-
cmasaenuti wucaa n 6 sude cymmbt g cmeneneti dsotixu e npesoczodum (g!)?.

W3 memmMBr 0 IpeACcTaBIEHNE TIOAy9aeM, 9TO cymecTByeT aucao D = D(f)
takoe, 910 |d,| < D pusa kaxgoro n. CregoBaTeasHO HEPABEHCTBO (2) BEpHO,
Tak Kax |ds, |25 < D 272" < 1/2 gna gocrarodno Gomsmux p. Hepasen-
cTBO (1) BepHO, Tak KaK AIsa OCTATOYHO GOIBIINX P (AHATOTUTHO yTBEDX 1e-
HUIO 0 A — Ag aas uucaa Jluysuiwis)

n==ss

(0.9]
<KDY 2 =Dt =p.grato? o

n==sa

< 2570 L 2570 dy, .
31ech mocieqHee HEPABEHCTBO BEPHO, Tak Kak §1 € Uy — Up_q, u dg,(q) = 0
st g < t, ciegoBarenbHo dg, = ads, (t) # 0. O
ITOKA3ATEJIBCTBO JIEMMBI O IPEJACTABJIEHUN. [laa ¢ = 0 wumeem
do(0) = 1 < 0%, Tna g > 1 wmeem dp(q) = §0 dp—or (g — 1). CregoBaTensHo,
=

IIPH IOMOIIY MHAYKIMY TI0 ¢ TIOIY<IaeM, ITO JOCTATOUHO JOKA3aTh CACAYIONee
VTBEpX IeHUE:
dan wancdozo n € U, cywecmsyem ne 6oaee ¢° yeavz r = 0 makuz
q CYW Yy qa Y =z )
umo n — 2" € Uy_1.
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PaccmoTpum gBomtiHOE IpeicTaBIenue auciaa n € Uy:
n=2"Wk4+2Wk1 4 ...4 2" prre wp>wp1>--->w =20 m k<q.

O6oznasmm wy = —1. Tak xak n — 2" < 0 gaa r > wg, TO JOCTATOUHO
0 ks
IOKA3aTh, ITO
dasn wancdozo i = 1,2, ...k cywecmeyem we 6oaece q yeablir r €
[wi—1 + 1, w;] maruz, umo n —2" € Uy_;.
CrenoBaTenbHO, MOCTATOYHO HOKA3ATH, ITO
das Kagcdozo i = 1,2, ...k ur € [wi—; + 1, w; — q] umeem n —2" ¢
Ug—1.

YUT06Bl JOKA3ATH DTO YTBEPXKJCHUE, 3aMETHM, 4T0 2Wi — 27 = 2wi—l |
+2Wi=2... 427 ecTh CyMMa w; — T > q PA3IMIHLIX CTCHEHEH ABOMKY, KaX Iad
7“3 KOTOpBIX Ooibine 2%i-1 u menbine 2% < 2%+l [lostomy uwmcio n — 2"
MPEACTABIAETCA B BUJE CYMMBI Gomee yeM ¢ — | Pa3sauvHbIX CTENeHen TBOUKY.

3uaqur, n — 2" € Uy_q. g

OBOBIIEHUE

[IpeamonoxumM, ITO AaHA CTPOTO BO3PACTAIONWIAA MOCIEIOBATEILHOCTD {ay, |
HATYPAIBbHBIX TUCET.

[IycTs mamo HaTypaabHOE ©mCIO ¢. HaTyparbHOoe €HCIO M HA3BIBAETCA
q-npedcmasumbim, €CIU M MOXHO IPEJCTABUTH B BUJE CyMMbI He Goiee deMm
¢ “UICHOB TOCICJOBATEIBHOCTH {a;}: M = @y + @iy + -+ - + G, ITH “UICHEI He
00432 TEIbHO PA3IAYIHEL (HAIPUMED, TUCIO M = a2 + a2 ABIAETCA 2-IPENCTa-
BUMBIM).

TMocaenoBATEABHOCTD {a;} HABBIBAETCA -Pa3pencennoti, eCau s J060ro
ueqaoro M cymecTByeT TPH MOCAEAOBATENBHBIX ¢-IIPEACTABAMBIX UUCIA G, b 1
¢, IPOMEXYTKU MeX Ay KOTOpEIMHA Oombine M (T.e. Takux, 9ut0 b —a > M n
c—b>M).

[ocaenoBaTeabHOCTD {a;} HA3BIBACTCA PA3pescennoli, €CIM OHA ¢-pa3pe-
XEeHHaA JUIA JH000TO0 q.

Hampumep, mocienoBaTeIbHOCTD ¢ = % BCEX IEIBIX MOJOXUATETHHBIX 9H-
Cel ABAAETCA 1-TIPEICTABAMON, CIETOBATEILHO, 3TA TMOCASTOBATEILHOCTE HE
1-paspexena u Tem Gonee He paspexena. [Ipu moxazaTeabcTBe Teopembl Ma-
Jepa, GBLIO JOKA3AHO, UTO MOCIELOBATETRHOCTh 2! SBIAETCA PA3PEKEHHOM.

TMocaenoBATEABHOCTD { Gy, } HATYPATBHBIX IMCEN HABBIBACTCA §-PblLa0lh, eC-
JIN KOJINYIECTBO CHOCO6OB opeacTaBaACHUA I1UCaAa 7 B BUAC CYMMBI § YICHOB STOﬁ
HOCAEOBATEILHOCTH (HE 00A3aTEIBHO PA3IUIHLIX) HE IPEBOCXOAUT HEKOTO-
pon koHCTaHTH Cjy, He 3aBHCAMEN OT 1 (HO, BO3MOXKHO, 3aBHCALIEH OT ().
Chopmyaupyem »T0 HEMHOTO TO-Apyromy. [las moo0blX HATYPAIBHBIX ¢ U 71
o6o3HauuM depes dp(¢) KOIMUeCTBO NPEACTABICHAN FUCAA 7, B BUAE CYMMBI
q (e 06A3aTENbHO PABIMTIHLIX) WIEHOB MOCTIENOBATEILHOCTH {a;} ¢ yaIeToM
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nopagka. [Ipyrumu crosamu, dy,(g) — 5TO KOIUIECTBO YIOPALOIEHHEIX HAGO-
POB (@i, ...,a;,) ¢ n = a; + -+ a;,. [locrefoBaTeIbHOCTD {a;} Ha3LIBACTCA
q-puizaot, ecmu cymecrByer ducao Cy Takoe, 9ro dp(q) < Cy mpu 11060M n.

[MocaeqoBATEABHOCTS {a; } HA3BIBACTCA PHILAOT, €CAN OHA ABIACTCA ¢-PBIX-
JOH A JI0O0T0 HATYPAILHOTO (.

Hampumep mociemoBaTeIbHOCTD @ = ¢ HE PBHIXJIAA W AaXKe He 2-PBIXJIasd.
[eficTBUTEIBHO, HATYPAJBHOE YUCIO L UMeeT He MeHee n/2—1 upegcrasieHunt
B BHE CYMMBI ABYX HATYDAIbHBIX 9UCEI, TAKUM obOpaszoMm d,(2) > n/2 — 1.
I3 1eMMBI O TIPECTABIEHNN BHITEKAET, ITO MOCIEN0BATENLHOCTE 2 ABNsgeTCA
PBIXJION.

AnBamornaHO IpUBEAEHHOMY JOKA3aTEILCTBY T€OPEeMbBI Malepa MOXKHO J0-
Ka3aThb CACAYIOIIUA PE3yIbTAaT.

TEOPEMA. Ecau nocaedosameavnocms {a,} poizaas u paspencennas, mo
o.]

wucao » 279 mpancyendenmmo.
n=0

Bouio 651 mETEpECHO 0600IUTE HAIIE AOKA3aTEIHCTBO TPAHCIIEHJEHTHO-
ctu gucaa Manepa u IpuBeAEHHON TEOPEMEL A0 JOCTATOIHOrO YCIOBUA TPAHC-
[EHAEHTHOCTH YHUCIA, BKIIOYAIOINIEr0 IBA (XOPOIIAX» TPUOIMKEHUI DTOTO
GUCIA.

ABTOpLI He 3HAIOT, ABIAIOTCA JH CICAYIOIINE TUCIa TPAHCIEHICHTHLIMA
(Mnu KBaApPATUIHBIMA APPAUOHATILHOCTSAMN):

oo
—_9n 5] 5]
(a) Y d,272" ana m060H OrPAHMTEHHON MOCICIOBATEIBHOCTH dy, TETBIX
n=0
ITIOJOXUTEJIbHBLIX YUCEJI.

o0
(b) > dn27?" ana mobon nocaegoBareasrocTn 0 < dp < n.
n=0

o0

(c) X (=127

n=0

o0
(d) Y £,27%" pra mob6oit mocaegoBaTerbHOCTHE £, € {1}
n=0

(e) § 27[17171]‘
n=0

oo
() S 27 rne foio = farr + fas fo = fi = 1 — mocIegoBaTEIEHOCTS
n=0
Dubonauu.
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