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YAK 617.1

KuHra BHIHWX aMepHKaHCKHX yuyenbix Mapka Ka-
ua u Crauncaasa Ynama (o6a asTopa XOpoIo H3-
BECTHBl COBETCKOMY YHTaTeNlio Mo fepeBody psia
APYTHX HX KHHr M CcTafell) Gbuia NOAroTOBJeHa AJSA
BLIYCKaeMOl H3ZATEJLCTBOM DpPHTAHCKOR SHUHKAO- -
"NeflHH CepHH 0630POB, NOCBAIIEHHWX 'COCTOAHHIO H
GiHKANUIIHM TePCeKTHBAM PasBHTHH  Pa3JHYUBIX
Hayk. Paccuurannas Ha LIMPOKHMH KpYyr yuratenefi,
KHUTA CTABUT CBOEH LEJbI0 OCBEIIEHHE COBPEMEHHOTO
COCTOHHHS MITEMAaTHKH. M ee’ CNeUHn(HUeCKHX YepT.
Oco6oe MecTo yHenseTcH B3aHMONEHCTBHIO H B3a-
HMO3ABHCHMOCTH MATEMATHKH . ¥ JAPYrHX HayK,
060ralaioIHX, MO MHEHHIO 3BTOPOB, KaK YHCTYIO '
MaTeMaTHKY, TaK M BCE HCHOJIb3YIOlLHe MaTeMaTHYe-
CKME METOAL HANDABJNEHHMS HayMHOR MBICIH, a TAKKE -
O6CYXAEHHIO BOSMOKHOTO GYAyIlero MaTeMaTHKyn.

Pnrepechas To copepxanmo u GiecTamas Mo.
¢dopme krinra M. Kana n C. YnaMa 6eCcOPHO TPH-,
BJeYET BHHMaHHE yMTaTesiefl CaMblX Pa3HWX KPYros,

|
Pedakyua Autepatypol no MareMarudeckum Haykas

Hun. 2-2-8
34-71



OT UBJATENLCTBA

Pojib MaTeMaTHKH B HayYHO-TEXHHYeCKOM Mporpecce
BecbMa BeJHKa, a B HOC/]eAHHe AecATHJeTH OHAa BO3pO-
cna ocobeHHo. MartemarHka, KoTopas TpaZHIHOHHO 06-
CJTYyKHBaJa MeXaHHKY, acTPOHOMHIO M HeKOoTopble pas-
deqabl (HU3HKKH, cefiyac aKTUBHO BTOpraerci B TeXHHKY,
5KOHOMHKY, HayKy o6 ynpas/leHHH, HauMHaeT 3aBOEeBbI-
BaTbh MJanjgapMbl B MeAHuMHe, GHOJIOTHH M LPYrHX o6aa-
CTAX ecTeCTBEHHbIX M 0OlieCTBeHHHX HayK. Boapacraer
H HHTepec K MaTeMaTHKe CpelH HeCHeUHaJHCTOB, 0CO-
6eHHO MOJIOZEeHKH, XKelaHHe pa30o0paThcd B 0COGEHHOCTAX
MaTeMaTHYeCKHX MQTOJOB, HOHATb, B YeM CHJAa H MPH-
BJIEKaTe/IbHOCTb 3TOH HayKH. '

Kunra Hanucara no 3aka3dy BpurtaHCKoft 3HUIHK/OMeE-
IHY H NpPU3BAHAa JaTb NpeACTaBJeHHe 0 MaTeMaTHKe, HO-
CTYNHOE JOCTATOYHO IUHPOKHM YHTaTeNbCKHM Kpyram.
Ee aBTOpbl — aMepHKaHCKHe yYeHBie, BhXOAUM U3 [loJb-
K. O6a oHH H3BeCTHbl e TOJBKO HaYYHHIMH pe3y/bTa-
TaMH, HO H cBoeH AesiTe/JbHOCTLIO 10 IONYAAPH3aLHH HaY-
kKH. Mapk Kan B Teuenne psaga jer pykoBoaua Hccaepo-
BaTeJbCKOH rpynnoit nmo mkoabHol Matematnke CIIA,
CraHucnaBy YJaaMy npuHHapgjexuT cobpande 3ajay H
npo6sieM H3 pasHbIX pasfejoB MateMaTHKH. CoBeTcKuM
yuratensm M: Kau u C. YaaM usBecTHH nonepeBoay psina
HX KHHT' H cTaTed. ’

Boabiiyio YacTb KHHIH 3aHHMaeT NepBasi IVlaBa, KOTO-
pas HasniBaerca «[Ipumephis. B neft pas6Hpaercs mHoro
KOHKDETHHIX 3aJay H3 pasHblx objacrefi MaTeMaTHKH,
WILTIOCTPHPYIOIIHX G6orarcTBo H cBoeoOpa3He ee HicH.
3ajayH 3TH COCTaBJSIOT, TAK CKa3aThb, 3KCHEPHMEHTaNb-
Hbeift GakTHYecKHA MartepHaJ, 6e3 KOTOPOro NOHSATH, 4TO
npeacrasasier co6off MaTeMaTHka, HeBo3MoxkHO. Onn
Hofo6paHnl ¢ GOJBIIMM BKYCOM, H3JOXKEHH JXHBO, HH-
TepeCHO H MO BO3MOXKHOCTH JOCTYMHO. ABTOPH HauH-
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HaIOT ¢ UWHPOKO HM3BECTHNX HJed paclIMpeHHA NOHATHA
YHCJIa Y OCYHIECTBUMOCTH TreOMeTpHYeCKHX NOCTpOeHHH,
3aTEM . IepeXOAsAT K OCHOBaM TEOPHH BepoOATHOCTell H,
HAaKOHell, K TeOpHUHM Trpynn H JuHeHiHOA aJarebGpe. Ilo
Mepe HakonJieHds (aKTOB 0OCYKIAITCA HX CB3H APYr
¢ ApyroM u ¢ QU3HKOH — MOCTeNeHHO U3 OTAe]bHHX Je-
TaJed HayHHaeT BHIPHCOBHBATbCA ne.nnqecrneuuaa Kap-
THHa MaTeMaTHKH.

Crenylomas rnasa «Tembl, TeHZeHUHH "M cuHTe3»
ApH3BaHa 3aBepIIATL CO3JaHue 3TO# KapPTHAM. 31ech OT-
TEHSIOTCa Ham@Gojee BaKHble HJEH, NORAHHbIE B HX pas-
BuTHH. Oco6oe MecTo yzensieTcs JIOTHKE H OCHOBaHUAM
MaTeMaTHKH, a TaKXKe H3IMeHEHHSIM, KOTOphle BHI3BaJO B
MaTeMaTHKe NOABJAEHHe 3JIEKTPOHHHX-W BHYHCAHTENbHBIX
MaulHH. '

Tperbs rnaBa mocBslleHa CBSI3AM = MaTeMaTHKH
C IPyruM# HayKaMu. 3[ecb, B YAaCTHOCTH, KOPOTKO H3-
JaraioTcs 3agauyd MaccoBOro OOCAYXHBAaHHA (TeOpHH
' ouepeleli), TeopHH HTrp H TeopuH KRpopmauud. B He-
Gonbiiofi mocjenuefi raase «HTOrH H NepcneKTHBH» yxe
coBCeM Gersio OHMCHLIBAIOTCS HEKOTOphie CaMble CBexHe
"MCCJIEIOBAHHA H [e/laloTCA NpennoJIoXKeHHs O AajbHef-

I0eM UX pa3BUTHH.

He co sceMu yTBepKaeHHsIMH aBTOPOB MOXHO COrJia-
cutbesl. B uwacTHOCTH, BbI3HIBAaeT BO3paXKeHHs HEONHO-
KPaTHO BHICKa3biBaeMasd MMH MBICJb O TOM, YTO BHELIHH{
MHp SIBAAICTCH JHIIb HCTOUHHKOM MaTeMaTHYECKHX MOHS-
THH H TeopHii, @ JaJblile MaTeMaTHKA Pa3BUBAETCA He3a-
BHCHMO [0 CBOMM BHYTpeHHHM .3akoHaM. KoHewHo e,
CBA3H MaTEMaTHKH ¢ BHEIIHUM MHPOM HEeH3IMepHMO
ray6xe. H Gorave. Uro6ni cOcTaBHTb NpaBHJAbHOE Npen-
cTaBJieHHe 00 5TOM H APYIHX METOROJOrHUeCKHX BONpPO-
cax, YMTaTeNb AOJKeH Oo6paTHThCA, HanpHMep, K CTaThe
A. H. Ko.rmoropona «MareMatukas B 26-M tome Bois-

" IO/ COBETCKOH SHUMKJONeAMH H K Kuure ¢MaremaTnka
ee cofepxaHHe, Meronhi H 3HadenHe» (M3a-so Al—f
CCCP, M., 1956).

Cnopuum SABARETCH H TO, UTO aBTOpbl BHIIGNSIOT U3
MaTeMaTHKH H OTHOCAT K APYTHM HaykaM TakHe BaXKHbie
pasjenbl, Kak TeOpHA Hrp u Teopus HubopmaunH. [Tomka-

- 'AYH, CAHUIKOM KDHTHYECKH OHHM OTHOCATCH H K BO3MOX-
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\
HOCTAAM NpHMeHEeHHs MaTeMaTHYeCKHX MeTOXOB B 3KOHO-
MHKe H COBCeM HHYero He TOBOPAT O NpHMeHeHHAX B
NCHXOJIOTHH, NeAArornke H JPYrHX HayKax, H3ydaioMHX
HHTEJNIEKTYa/bHYI0 JeATeNbHOCTh.

C coxaneHWeM NpPHXOAHTCS OTMeTHTb, YTO 3006ile
HOBbie pasjielbi MaTeMATHKH, OCOOEHHO MpHKJajiHbie, He
HaIlJH B KHUIe CTOJb MOJHOrO H SPKOTQ OTPaXKeHHs, KakK
kaaccuyeckue., Ilo-pupHMOMY, 3TH pasmennl 3acJjyxKH-
BAIOT OTARIbHOH. KBHTH TOTO ke O6mEMA M CTO/b MKe HH-
tepectoit. Ho Takas xmura emie e HanHCAWa... g

O7a XKe KHAT3, HECMOTPS HA OTMeHeHHWE EeJOCTaTKH, -
ROCTaBHT HCTHHHOE YLOBO/IbCTBHE BCEM, KTO MIOGHT Ma-«
TeMaTuKy, He3ABHCHMO OT TOTO, 3NIACT CH ee, HiH TOJIbKO
HauEHAeT C Hed 3HAKOMHTLCA, : .

14




BBEJEHHME

Uro Takoe MaremartHka? Kak oHa BO3HHKZaA, KTO ee
cO3Aal M KTO Aenaer ee ceiiuac? MoxHo Jn o6pncoBaTb
NyTb ee DPa3BUTHA M ee MeCTO B HCTOPUH HAYYHOH Mhi-
cau? MoxHo AM mpeAckasaTh ee Oyayiiee? 3Ta KHHra —
nonbiTKa paso6paThcs B mOAOGHBIX BONPOCaX MW AaTh UH-
TaTeNlio NpejCTaBJeHHe O HeOOBATHOCTH H FAyGHHe mpex-
MeTa.

MartemaTHKa — 3T0 3aMKHyThiii B ceGe MHKPOKOCM,
o6./1afaloULHil, OAHAKO, MOIIHOH CIIOCOGHOCTDIO OTpaxKaTh
H MOJe/HpOBaTh J06be NpOLleCChi MbIlIJEHHA H, Bepo-
ITHO, BCIO HayKy BooOule. OHa Bcerga mpHHOCHJAa 6OJb-
myio moably H eme B Gobiledl Mepe NpoxosKaer
TpHHOCHTb ee ceityac. MoKHO Jake NONATH “jganbiie H
CKa3aTb, YTO MaTeMaTHKa HeOOXOZHMa AAs HOKOPEHHs
NPHPOAL YeNOBEKOM H, BoOOlle AJs Pas3BHTHs YenoBeka
Kak G6GHONOTHYECKOro BHAA, 1460 oHa ¢opmupyer ero
MLILJIEHHe.

B camoM pesie, HacKONbLKO MOXHO HPOCAEAHTHL O Je-
TONHCAM YesoBeyecKoH A0603HATENBHOCTH H cTpeMJie-
HUSl K 3HAHUIO, MaTeMaTHKy Bcerna 6GepexcHO JenesnH,
3aboTach © Nepegaye HAKOWNEHHNX HCTHH HOBBIM IO-
koviennsiM. Ee paccmMaTpuBalH Kak OKOHYaTe/bHOE BBbI-
paXkeHHe pPalHOHAJNbHBIX Pa3MbllllleHHH O BHELIHEM MHpe
M KaK DaMATHMK H3BeYHOMY JKeJaHHIO yejloBeKa HCIbi-
Tath paGoty cBoero yma. Mpl He 6yfeM mbiTaTbcd AaThb
onpedesetiue MaTeMaTHKH, TaK Kak A/f 5TOro HPHIINOCH
66l BTHCHYTb ee B KaKHe-TO rpanHubl. Kak yBHANT uHTa-
TC/b, MaTeMaTHKa cnoco6Ha o606mwuTb A06YI0 cXeMy,
H2MEeHHTb H OGOFraTHTh ee. V] Bece e KaxkAbi pas, Koraa
3TO HPOHCXOAHT, [OJAYYeHHHIH pe3yJabTAaT HO-NpPexHeMYy
cOCTaB/IfieT JiMHIb YacTh MaTeMaTHkH. BepofTHO, caMbIM
XapaKkTepHHIM AJd 3TOH HayKH ABJfeTcl TO, 4YTO OHA
pasBHBaeTca HyTeM IIOCTOSIHHOH CaMONpPOBEPKH H Bce
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Gonee rayGOKOrO OCO3HAHHA COOCTBEHMHOH CTPYKTYpHL
Cama xe 3Ta CTPYKTypa HelpepLIBHO H3MeHsercsi, MpH-.
yeM HHOTAa BecbMa paaukanbho. Iloatomy ao6as mo-
TILITKA [1aTh CKOJBLKO-HHGYIb NMOJHOE H HCUYeplLIBalollee
onpenesieHHe MaTeMaTHKH Q0peueHa, Mo HauleMy MHeEHHIO,
Ha Heyaauy. o '

Mun nompoGyem omucaTb B HCTOPHUECKOM acCHeKkTe
pan HaHuboJiee BaXKHbIX MOMEHTOB Pa3BHTH:A MaTEeMaTH-
yeckoit MbicaH. Ilpu atom MH Hepem(o OymeM 3a7epxH-
BaTbCA Ha BONpOCE O TOM, B Kakof Mepe Nporpecc B Ma-
TeMaTHKE CBA3aH C «MPHAYMhHBaHHEM» H JO Kakofi cre-
_IleHH OH HOCHT XapaKrep «OTKpbiTHfi». Knaue rosops,
BOMPOC COCTOHT B TOM, JMKTYeTCA JH BHOOp aKCHOM,
onpepeneHHii M npoGieM OKpPYXKalOUIUM HAC BHEIHHHM
MHPOM, KOTOPHi Mbl BOCIPHHHMAaeéM CBOMMH OpTraHaMH
yyBCTB, Ha6J0AdeM H u3MepseM INPH HOMOLIH pA3HbIX
npHGOPOB H HHCTPYMEHTOB, HJIH € 3TH aKCHOMEI, ollpe-
AejieHHd H npo6JeMu ABAsATCA CBOGOAHBIMH TBOpEHHs-
MH 4eJIOBEYEeCKOro pasyMma H onpepedsiorca Gu3HOJOTH-
. YECKOH CTPYKTYpO#H Mo3ra?

3a mnociesHHe NATbAECAT JeT MaTeMa‘l‘HKa noxo6-
HO APYFHM HaykaM TIpeTepiiefla G6GoJibilIHe H3MeHEHHS.
W meso He TOALKO B TOM, YTO 3HAYHTEJbHO BHIPOC 06beM
MaTeMaTHYeCKHX 3HAaHHH H H3MCHHJIHCH . MpenCTaBJEHH:A
0 Ba)XKHOCTH TeX MJH HHbIX npobaeM. {pyrHMH B Kakoil-
TO Mepe CTaJlH TOH-H LeJtH MareMaTHKH. MHorue Befu-
KHe yCMexH- QH3HKH, aCTPOHOMHH H JADYFHX «TOYHBIX»
HayK ObIJIH JOCTHTHYThl IV1IaBHRIM o6Gpa3oM OJsaronaps
mateMaTHKe. CBOGONHO 3aMMCTBYsi CpeACTBa, NMPEAOCTAB-
JAsieMble MaTeMaTHKOil, 3TH DOACTBeHHble HAYKH B CBOIO
ouepefb cHaGKalOT ee HOBHMH mpo6JjeMaMH H OTKpHi-
BalOT HOBble HCTOYHHKH BAOXHOBEHHS. _ .

I'ny6okoe BJaHsiHHe HA MaTeMaTHKY OKa3blBaeT M pas-
BHTHe TeXHHKH: TaK, CO3jJaHHe GHCTPOAeHCTBYIOUIHX Bbl-
YUCAHTENbHBX MAalIHH HeH3MEePHMO pPAaCHIHPHJIO BO3MO-
JKHOCTH 3KCMepHMeHTHpPOBaHHsS B caMo#l MaTeMaTHKe.

KopeHHbie H3MeHeHHst KOCHYJIHCb H OCHOBaHHiI Mare-
MaTHKH H MaTeMaTHYeCKoW Jjoruku. B riaese 2 Mul mo-
ctapaeMca OGBACHHTDL, B YeM CYUHOCTb ITHX H3MeHeHHH.

B rmpomecce cBoero pasBHUTHA MaTeMaTHKa TO-
CTOAHHO BO3BPAalaeTCi K HEKOTOpbIM crneuudpHIeCKHM
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NOHATHAM ¥ TEMAM; Ml NpHBENASM MHOTO NPUMEPOS, M-
JHOCTPHPYIOIIHX HX BapHAUMH H B3aHMOAeHCTBHe.

OzuuM H3 TakuX NOHATHH, HanGoJee XapaKTepHLIX
AR MaTeMaTHKH, NBAAETCH 6ecxomeynocTs. Mubl’ yue-
JAUAY 3TOH TeMe RAOBOABLHO MHOTO MECT3, HHTAfACh NOKa-
3aTh, KaK BO3HHKJO MpefacTaBjehHde 0 GECKOHEUYHOCTH H
K2K OHO 3aTeM Pa3BUBAJOCh H YTOYHANOCH. N

Bonpexu mHeHuI0, HIHPOKO PacCnpOCTp aHEHHOMY CPeftH
AaJeKHX OT HAYKH JHONeH, MATeMAaTHKa He ABJAET COGOA
33KOHUeHHOE H COBepUIeBHOe 3fxaHue. DF0 Hayka H, Kpo-
Me .TOr0, HCKYCCTBO; CBOfCTBEHHLIe MAaTeMaTHKe KpHTe-
PHH BCerna B TOH WAM HHOH CTEMEHH HOCAT SCTeTHUECKHA
Xxapaxrtep. OZHOM TONbKO 'HCTHHHOCTH TEOPEMH elle He-
AOCTATOMHO AJA TOTO, WTOGH CHHTATH -ee AocTOfHOH 3a-
HATh MeCTO B MarteMaruke. OBa RO/MLKHA OwThb «npje3«
$HOH», «MHTEPECHON» U <EPacHBOA». A NOCKOJBKY OlLy~
menHe KpPacoThl CYOBEKTHBHO, OCTaeTCA TOABKO YBAHE-
MIATHCA, KaKoe €NHHOAYWIHE NPOABAMOT OGLINHO Mare-
MaTHKH B CBOHX 3CTETHUECKHUX OLEHKAX.

B ofHQM OTHOIIEHHH MaTeMaTHKa CTOHT 0COGHAKOM
cpeny APYrux Hayk: HMKaKOH ee.pesyabraT He MOXKeT
_ OHTb 3auepKHYT JanbHeluM pa3puTHeM Hayku. Ox-
HaXAbl JIOKa3aHHas TeopeMa y)Ke HHKOTAa He CTaHer
HEeBEpHON, "XOTA BMOCJENCTBHH MOMKET BLIACHHTLCH, YTO
- OHA SIBASCTCA JHIIb TPHBHAABHHIM UYaCTHHIM ClyyaeM
Kaxoii-T0 Gofee obule#t uCTHHH. MareMaTHuecKue 3Ha-
HHA He MoOjJexaT NepecMOTPy, H OGIHMil uX 3aflac Mo-
JKeT JMIIb BO3PaCTATh.

MOXHO Jiu TIpM TaKOM HeBEpPOATHOM pasuooﬁpasnu
apaGreM H cnocefOB APHMEHeHHA YCMOTPEThH B MaTeMa-
THKe KaKo#i-T0 BHYTpeHHH#t mopsagok? Hro abecneunBaer
efl He BH3bIBalOMlee COMHEHH] eMHCTBO H 9TO NeNaeT ee
CaMOCTOATENILHON HAYKOH?

Haytem ¢ TOrp, 4ro CAeflyeT pasinuaTh o6zaexm
MaTeMaTHKHU H ee MeTo0.

CaMuM# NepBLIME MaTeMaTHUECKHMH OOBEKTaMH AB- -
JSIOTCA HaTypaJibHBle wHcaa 1, 2, 3, ..., a TakXe TOUKH
M npocThié TeoMeTpHyeckye QUIypH (nNpAMble JNHHUH,
TPeYTroNbHHKH H T. ). OHH HACTO/ILKO NPUBHYHEI H 3Ha:
KOMEl HaM C JeTCTBA, 4TO AO/IFOe BPeMs CUHTA/UCh He
frpeéyjoumun HHKAKUX ROsSICHeHH# M yrouHenni.. Tonsko



1

BBEAEHUE . ) 1L

B KOHLE NpoUIJIOTO BeKa Obisl BllepBhbie npennpm{m cepb~ ~
e3HBIft mornuecKuit auaan3 apupmeruxku (Fleano, ®pere,
Paccen) u reomerpun (IuabbGepr). Oxmaro croap xa-
pakTepHbIfi AJ11 MaTeMaTHKH npouecc o6pa3oBaBysa Ho-
BuIX 06beKTOB H BbIAEJeHHs HOBBIX CTPYKTYp NpOHCXO-
I H A0 TOro, KaK GBUIH YTOUHEHE MOHATAS Harypannb-
HOrO YHCJAa H TOYKH.

Ot 0GbeRTOB MOXKHO MNepe#iTH K uuoaicecreau 3THR
06heKTOB, K (ynkyuam W coorsercréusm. (Umes coor-
BETCTBHA, HWJIH TIpeoGpa3cBaHHA, POJHIACh H3 eCTeCTBEH-
HOTO CTPEeMJEBHfl uYejoOBeKa pacno3HaTh pPONCTBEHHbIE
JAPYT APYTY PacrloAOMXeHH H BBLIEJIHTH OOLLYI0 3AKOHO-
MepHOCTb, OOBENHEAIOLIYI0O pasiuyHBle HA BHJ CHTya-
unn.) Ilpopomxan BO3RHKAIOIRHE 3JeCh Npoliecc urepa-
yuu, NEpPeXomAT K KiaaccaM yHKuoHfi, K COOTBETCTBHAM
mvexnay Oymkuuamu (onmepaTopaM), 3aTeM K KJaccam
OnepaTOpOB H T. A.; STOT Hpolecc, LIarH -KOTOPOFO CTa-
HOBAITCSl BCE KPYyIHee, He HMeeT koHiia. TaKHM crnocobom
. H3 HpPOCTHIX OOBEKTOB noxyyaior Bce 6osee u GoJjee
CTOXKHBIe.

T1aBHOM COCTaBHOM YaCTHIO MaTeMaTHUECKOTO MeToja
ABAseTCa GOKA3ATEABCTB0, CTPYKTYpPa KOTOPOTO efiBa JH
CHJIbHO H3MeHHNacb CO BpeMmeH rpekos. [lo-mpexHeMy
CHauajla MHOCTYJHpyercs HeGoJblIoe UHCAO GKCUOM
(npemJioxennfi, KOTOpHe NPHHHMAIOTCH Ha Bepy), a 3a-
TeM HO CTPOTHM JIOTHYECKMM NpaBHJIaM BHIBORSTCA HO-
Boie mpeaJoxenns. CaM 3ToT Hpomecc, ero CHJbHbie H
c1abhie CTOPOHB —BCe 3TO JHHIb B CpaBHHTENbHO He-
HaBHHE TOAbl CTAJO NPEIMEeTOM KPHTHUECKOTO HSYueHHs.
MeramaTemaTHKa, KOTOpas STHM 3aHHMaerg¢s, caMa sB-
JIAETCH  UaCTbi0o MaTeMaTHKH. O65eKTOM MeTaMaTeMaTHKH
CNYXHT ROBOJNBHO OrpaHH4eHHbil, Kasajoch Obl, Habop
NpaBHs, OTHOCALOHXCH K MareMatHuecko#f Joruke. On-
HaKoO HaCKOJIbKO BCeOGBEMMIONIH H BCEMOTYIUH 5TH Npa-
Buna! B Kakofi-T0 mepe MaremaTWKa MHTaer caMa cebs,
HO 3JieCb HeT MOPOUYHOro KPyra: KaK IOKa3hiBalOT G-
CTAILHE YCIeXH MaTeMaTHYeCKoro Meroxa B ¢usuKe, ac-
TPOHOMHHM H JPYFHX eCTeCTBeHHBIX HayKax, — 3Td OT-
HioAbL He Oecnjionmas wrpa. Beposarso, Tak mpoHcXoauT
NIOTOMY, UYTO MHOTHe OOBEKTHI MaTEMATHYECKOTO HCCle-
ROBaHHfl HaBesiHH: BHEBIHHM WMHPOM, a -ofoGuienne 'u
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BLIGOD HOBLIX CTPYKTYP TOXKe He COBCEM MPOH3BOJbHLL
«Henoctuxumas s¢ddeKkTHBHOCTD MaTeMaTHKH», OHTb
MOXeET, ¥ OCTaercs YyAoM AJsa ¢ujocoduu, OAHAKO 3TO
HHUKaK He orpamae'rcg Ha ee OUEBHIHBIX U HeCOMHEHHbX
ycnexax.

MaremaTuKy onpeae.rm.nn KaK HayKy BbiBOZA HEO6XO-
Aumbix caepcrBuit. Ho xakux HMEHHO caegcrsuin? Ilpo-
CTasi Liellb CHJIJOFHSMOB — 3TO ellle He MaTeMarhka. Ka-
KuM-1O0 00pa3oM Mbl BbibnpaeM Te (HOpMYJHpPOBKH, KOTO-
phle B KOMNAaKTHOM BHJAE OXBAaTHIBAIOT IIMPOKHH KJacc
YaCTHBIX CJy4Yaes, a ONpejesieHHble JOKa3aTeJabCTBa CUH-
TaeM 3JIETAHTHEIMH HJH KpacUBBHIMH. 3HAUHT, METONR
BKJOyaeT B cebs1 Heuro Gosbliee, YeM Npocras JIOFHKa,
3akJloueHHass B AelyKuun. OOGbeKTH >Xe COjepiaT. B
ceGe MeHblle, YeM HX MHTYHTHBHbIE HJ¥ HHCTHHKTHBHBIE
HCTOYHHKH. '

OTtanunrtenbHas uyepra MaTeMaTHKH — BO3MOXKHOCTh
OnepupoBaTh 06LEKTAMH, He Olpelreisis HX.

ToukH, npsiMbie, NJIOCKOCTH He onpedeasiorcs. B nawm
JIHM MaTeMaTHK OTBEPraer NONBITKH CBOMX INpeRIIeCTBEH-
HHKOB ONpeleJuTb TOYKY KaK HeuyTo, He HMeIoliee <«HH
AJMAHBl, HU LIAPHHbI®, WIH KaTh CTOJb XK€ GECCMBbICJIEH-
HBlE NICEBAOONpeIesIeHHs TPAMOA U MJIOCKOCTH.

B TeueHne MHOTHX BEKOB BbipaGoTajach TaKas TOUKA
3pEHHsl: HEBAXKHO, YTO UMeHHO npedcrasasror cobod pac-
cMaTpuBaeMble O6LEKThl, €CIH M3BECTHO, KaKue YyTaepic-
Odenusn o uux donycrumol.. 3namenutas pabora I'mabGep-
Ta «OCHOBaHHA TreOMETPHH» HAYHHAETCs CJOBAaMH:
«IlycTb MMeercss Tpu THNA O00DHEKTOB; OOBEKTH MEPBOTO
THNA Oy/ieM HA3BIBATb «TOYKAMU>, BTOPOTO THIIA — «MIPsi-
MBIMH», TpeThero — «IJOCKOCTAMH»», Bor H.Bce,—a 3a
STHM CJeAyeT NepeyeHb MCXOAHBIX YTBepXAEHUA (ak-
CHOM), BKJIGUAIOIIHX CAOBA «TOUKa», «OpsiMasa» H «ILIO-
CKOCTb»; M3 3THX aKCHOM MOXHO BbIBOJIHTb, NOJB3YHACh °
VIKe TOALKO NpaBUJaMH JIOTHKH, dajbHeflliHe yTBepKAe-
HUSl, CONEPKAIHe STH He OnpefesieHHble HaMH CJOBA.
Takoft NOAXOA NMO3BOJISIET HAYUUTh I'€OMETPHH caenoro u
BAaXe BBHIYHCAUTENbHYIO MaIUHHY!

dror XapaKTepHuifl THN a6CTpaKuyH, BeAyIUA K noJ-
HOMY- HTHODHPOBaHHio (M3HYeCKOH NpPHPOABI FeOMeTpPH-
YyeCcKNX OG'LEKTOB, BCTpeYaeTcsl HE TOJBKO B TPaLHIHOH-
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HBIX FpaHMuax MarteMmatuxu. IIpuMepoMm cayxiurt npesno-
xennasa IDpHcrom Maxom (Ha ocHoBe pa6or [lxefimca
MaxkcBesila) TpakToBKa -NOHATHA Temnepartypsl. [Hia
onpejesieHUsi TeMneparypsi HeOOXOZMMO BBeCTH MOHATHA
TenA08020 PABHOBECUS W TenAoB020 KOHTAKTA, MNOCJHeA-
HHe ke KpaliHe TPYMHO, eclH BOoOIle BO3MOMSHO, ONpe-
JeJUTb B JIOTHYeCKH NpHeMJeMHX TepMuHax. Omuaxo,
KaK MOKa3blBaeT AHAJM3, BCe, YTO Ha CaMoM JeJie Hy-
HHO, — 9TO CBOHCTBO TPAH3UTUBHOCTU TENJOBOTO PaBHO-
BECHs, T. e. NOCTyJar (Ha3biBaeMblii MHOTIA HYyAeBbiM
HA4aAOM TepMOJMHAMHKH), YTBEpXKAAIOWIMH, YTO eCcjH
(A uB) u (A u C) naxonsatcs B TeNJOBOM paBHOBECHH,
1o ¥ (B u C) naxopsarca B TemiqBoM paBHoBecuu. [[las
" MOJIHOTBI HYXKHO emle nOGaBHTb B- HEKOTOPOM CMbicie
o6paileHHe 9TOTO HyJleBoro HavaJja: ecin A, B u C ia-
XOAATCA B TEMJOBOM paBHOBECHH, TO 3THM CBOHCTBOM
o6napgaor (A u B) u (A u C).] Tak xe, KaK B reomer-
puy; 3gech Heo6s3aTeNIbHO 3HATh JIOTHUECKH TOYHBIH |
CMbICJI TepMHHOB; JOCTaTOYHO YMeThb OGBEJHHATb HX B .
OCMLIC/IEHHBe (T. €. JOMyCTHMHE) NpefJIOXKeHud,

- XoTa MB MOXeM YCHNEeWHO ONlepHpoBaTb C Heollpeae-
JIEHHBIMH (M, BepPOATHO, laxke HeONpefenHMbIMH) OGBEK-"
TAMU ¥ NOHATHAMH, CAMH 3TH OOBEKTbl H NMOHSTHSA YXO-
JST CBOMMHM KOPHSIMH B BHUAMMBIA ¢usuieckuil (HAM No
KpahiHeli = Mepe 4YyBCTBeHHbIA) MmHp. PH3Hueckue nB-
JieHUsl NMONCKa3blBalOT M Aaxe AUKTYIOT HaM HCXOZHbIe
aKCHOMBl, ¥ NOJ BJMSIHHEM TOA e BHUAMMORA (usHye-
CKOM * peaJbHOCTH Mbl (opMyJHpyeM BONPOCH H NpO-
61embl.

Anpu TlyaHkape ckasaJ, 4TO CymeCTBOBaTh B MaTe-
MaTHKe — 3HAYHT ObiTb CBOGOJHHIM OT NPOTHBOpeuui.
Ho oapno TOJNbKO cymecTBoBauWe emie He rapauTHpyeT.
BO3MOKHOCTH BbIXKHTb. HTOOHW BBUKHTb B MaTeMaTHKe,
Hy>KHAa TaKasg pa3HOBHAHOCTb MKH3HECNOCOGHOCTH, KOTO-
pyIO He oNHULIeNIb B YHCTO JIOTHYECKHX TepMHHaX.

B caexayomux rnaBax Mol 0O6CYAHM psn Npo6Jem,
KOTOpble He TOJbKO NpPOSIBWIH 3aBHIHYI0 KH3HeCTOMH-
KOCTb, HO H MOJIOXHJ/H HayaJio pa3BUTHIO HauGoJee MJo-
" HOTBOPHBIX MaTeMaTH4YecKHX Teopudl. OHM mpocTHpalorcs
OT KOHKpDETHOTO K aGCTPAKTHOMY H OT CaMOrd NpocToro
K CpaBHHTEJNbHO CJOXKHOMY. Mb BhiGpanu HX, 4ToObl
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NPORATIOCTPHPOBATH OOBEKTHI MATEMATHKH-H MareMaTH-
YeCKHUH MeTOoA U y6e1m'rb uypHrarend, 4y1o 4yucras MareMma-
THKa BCE-TaKH He MCuepAbiBaeTCA onpejenenHeM Pac-
cena: «Hucras mareMaTHKa eCThb Kjace BCex npeanoxe-
MUl BUIA <H3 p CEAyeT g3, rhe P M q— NPeANIOKEHNd,
coAepxKaline OAMy uAH OosNee NepeMeHHBIX, OAHH H Te
Ke B 0GOMX NMPelVIOKEHHAX, H HH P, HH ¢ He COEepXKat
. HHKaKHX DOCTOSHHLIX, KPOME JIOFHYECKHX HOCTOSHHbLIX»,
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NPUMEPH!

§ 1. BecKOHEYHOCTh MHOXECTBA MPOCTHIX YHCEJ

Cpeas Tak HasblBaeMuiXx HarypasbHoix duces (1, 2, 3
H T.[.) HMEIOTCS TaKHe, KOTOPhle JEJATCA TOJBKO Ha 1 u
na ce0s; OHH HasBIBaloTCa npocroimu uucsamu. Tlpocthie
UHCJa — 3TO «KHPNHYH», H3 KOTOPHX CTPOSATCS BCE OC-
TaJbHHE HaTypaJibHHe YHCJIA: KaXKAoe HaTypaJsibHOE 4H-
~ CJIO eCTh NPOM3BEHERHe CTencHel CBOMX NMPOCTHIX AEJHTe-
nei; Hanpumep, 60=22.3.5. BoT HECKOJIbKO NepBHX IPO-
cTHX wucen: 1, 2, 3, 5, 7, 11, 13, 17. Bo3HukaeT Bonpoc:
MOXHO JIH OPOAOJKATb 3Ty NOCJAELOBATEbHOCT GecKo-
nHeuno? VlHaue rosops: cymecTsyer Ju camoe GOJbINOE
npocToe 4Hca0? OTBeT M3BECTEH eille CO BPeMeH aHTHY-
Ho#t TI'peunu: HauGOJBIIEro mpoeTOro YHMcja He cCyilie-
CTByeT. DT0 HOoKasaJs EBKAMZ B TpeTheM BeKe A0 Halled
5pHl, H CErOJHs €ro PacCyKJeHHe TaK ke CBeXO H Ipo-
3pauHo, Kak M B ApeBHocT#. Korga 6blio ycTaHOBIEHO,
UTO MPOCTHIX YHceJ GeCKOHeqHO MHOro, Cpasy BO3HHKIO
MHOXECTBO APYrHX BOMPOCOB 06 3THX WYHCJIaX; HEKOTO-
pbie M3 HMX — 3TO H3BeCTHhHle BCeM MaTeMaTHKaM mpoG-
JeMbl, O CHX NOp OCTAIOIHECs HepelleHHHIMH. B atom
naparpade Mbl OGCYAHM HECKOJbKO TaKHX BOTPOCOB M
npuBeJeM NpHHaAsexawee EBKInay KoKasaTeabCTBO He-
OrpaHHYEHHOCTH NOC/JEROBATEJBLHOCTH OPOCTHIX WHCEN.

Mul He sHaeM, KOT4a BliepBbieé MOSIBHJIOCH MOHSITHE
IPOCTOTO YHCJa M CKOJbKO BPEMEHH NPOTEKJIO OT ycTa-
HOBJICHHS] NMPOCTeAIIHX CBOUCTB TaKMX YHCeJ A0 OTKpHI-
TS, YTO HX GecxoHeuHo MHoro. Bompoc 06 ux kosnue-
CTBE BO3HHK, BEpOATHO, BCKOpe NocJie MepBhHX NOmbITOK
€3KCMNEPHMEHTANILHOFG» H «NpParMaTHYecKQro» H3yuyeHHs
Takux uyuces, xak ‘2, 3, 11, 17. HUaes GecKoHEUHOCTH,
KOTOpO#l, ~ NO-BHAMMOMY, TNpeAllleCTBOBAJO  MNOHATHE
«NPOH3BOJIbHO GOJBIWIOro», AokHA Obla GOpPMHPOBATH-



16 TRABA 1

AN T e
C# 3HAYMTENbHO LOJIbIHE; BOSMOXHO, OHa EO3HHMKJA B pe-
syJibTaTe HAGMOLEHHS OKPYKAIOETO QU3UYECKOrO MEpA.

Crenyiowmee J0KA3aTeAbCTBO — BEPOATHO, JO CHX
HOp caMoe TPOCTOE — YCTAHABJUBAET TOJIbKO CYIIeCTBO-
BaHHe IIPOM3BOJILHO OGOJBIUMX NpocThiX uHced. [Ipenno-
JIOXKHMM, YTO MHOXECTBO NPOCThIX UMCes KOHeYHO; TOTAa
CylecTByeT caMoe 6oJibllioe NPOCTOE. YUCJHO, CKaxXeM p.
Paccmorpum uucsio n = pl + 1 (p! uuraerca «ne ¢axro-
puan» U pasHo npoussesenuio 1-2-3 ... p). Ono He JHe-
JATCH HH Ha KaKoe NpOCTOe 4YHCHo Bnjoth Ao p. Ilo-
3TOMy Jn60 MeXAy p W n JOKHO OblTh Kakoe-HUGYIb
IpocToe WHCJIO, ub0 NpocTHM asjadercs camo n. U 1o, B
IpYroe NMPOTHBOPEUYHT HAMIEMY NPEANIOJOKEHHIO, 4TO p—
HauGosibliee NPOCTOE YHCJIO. :

ITOT YIAMBHTEJbHO NPOCTOR W H3AIHBLIA pesymﬂ*a’r
Eprauga — oo H3 NepBbIX M3BECTHBIX HaM JOKasa-
TeJIbCTB OT NpoTuBHOro. Kak CBOACTBEHHO BCeil «XOpo-
ulefl» MaTeMaTHKe, OH paspellaeT HEKOTOPHI  BoMpoc,
NOJCKA3LIBAET HOBbie BONPOCH. H NPHBOANAT K HOBBIM.
HabmoAenusaM. Hanpumep, cHoBa ucnoabsys $akTopH-:
anbl, Mbl MOXeM HeMeJJIeHHO YCTaHOBHTb, YTO B MOCJe-
HOBATE/JIbHOCTH HATYpaNbHEX 4MCeJ HMelOTCs - CKOJb
YrOZHO AJIMHHBIE «KYCKH», He COAepMKallHe MPOCTHIX YHU-
cesq. B camom gene, pas mo6oro 3ajaHHOTO 1 MOXHO'
BoinucaTh” n—1 nNociefoBaTedbHbIX yucea: n! 4+ 2
n! + 3, ..., n! + n, nepsoe H3 KOTOPHX AeAuTCH Ha 2,
propoe —Ha 3, ¥ T. 1. (MoCnefHee AeNUTCA HaA n).

OcraHoBuMCsl ellle HEMHOTO Ha 3TOM NpHMepe, Tak
Kak OH XOpOIUO HJUVIIOCTPHDPYeT XapaKTepHYIO OcoGeH-
HOCTb MAaTeMaTHYeCKOro MEIJIEHHA: TIOCTaHOBKY Bce
HOBBIX M HOBHIX NpoGJeM, HeN36e:KHO NPUBOAALIUX K HO-
BbIM, 6oJiee TpYAHBIM, a MHOTZa H HEpa3peLINMbIM,

YBepeHHble Tenepb B TOM, YTO NOCJEAOBaTeNbHOCTb
IPOCTHIX uMcCes OGecKOHeyHa, MH XOTHM 3HaTbh OGoJblie.
MoOxHO M HafTH YacTOTy NpPOCTHIX YHCEJ HJIH OLeHHTb
KOJIHYeCTBO T (1) NMpOCTHIX unces MexAy | m HEKoTOPbIM
(6oabmuM) uenniM n? MoxHo jokasaTb, 4To mn(n)
acumnToTHdeckH passo nflogn'), T e. 9T0 OTHOLICHHE'

') 3mecb u Beame nasee petn, HAET O HAaTYPaibHbIX norapmpmax ’
7. €. o Jorapudmax npu ochopannn e. — ITpum. ped.
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w(n) x nflogn npubanxkaerca k¥ 1 npu HeorpaHHYEHHOM

pocTe n.-Jra. saMedaTeNbHAsA TEOPeMa O MPOCTHX YACHAX .

' Ghila BnepBhe jokaszaHa B 1896 r. JK. Amamapom M

HI.-)K. Baane Ilyccedom. IlepBhle goKasaTe/NbCTBa BKJIO-

YaJiIH HOBOJIbHO. CJIOXKHbI€ TIOHATHA . MAaTEMATHYECKOIO
aHaJid3a: OHM ONHUpAJIUCh HA PE3yJAbTATbl TCOpHH aHaJIH-

THueckHX dynkuni. Tosabko. sHauuTebHO No3aHee I1. Dp-

néw u A. Cenbbepr Hamuiu GoJdiee SjeMeHTapHoe (XOTS
IJIMHHOE M CJIOXHOe) ROKa3aTeJbCTBO, HCHOJMb3ylOllee
JIMIb KOMOGMHATOpHble M apu(MeTHYECKHE NMOHATHA M He
Tpebyioilee HUKaKUX CBeleHHH 00 aHalIMTHuecKuX .pyHK-
LHUAX.
Bce npexsiayiiee oTHoCHJIOCH K KoALUECTBY HpOCTbIX
YHces 1O CpaBHEHHIO CO BCeMH LeJibiMu uMcaamu. [py-

rve Ha6GJMIoJeHUs HaX NPOCTHIMM UYKCJIaMH HeMEAJIeHHO

Bo36YKAAIOT caMoe 3JieMEeHTapHoe J0OGONHTCTBO. Tak,
HanpuMmep, Kakoe On Mbl HU B3fJIH KOHKpeTHoOe qei‘noe
YHCAO, er0 MOXKHO NpPEeACTaBUThL B BHAE CyMMbl ABYX Npo-
cThX yHces. Matematuk X. lonbabax (1690—1764) Bu-
ABHHYJI THIOTE3Y, YTO 3TO BepHO JJIfl BCeX YETHLIX YHceJ.
Ero runoresa no cux mop ocraercss HeJAOKa3aHHO#H; Mpo-.
BEpPEeHO JIHUIb, UTO DHA BHINOJHAETCS AJs UETHBIX 4HCEJL
srAoTh g0 100000000. Hcnonbayst 3JeKTPoHHbIE BhluM-
CUTEJbHbIE MaillMHbl, MOXHO Jaxe cobpaTh cTaTHCTHYe-
CKHMe [aHHble, NOKa3HBAIOIIHE, CKOJbKAMU pPa3JHYHBIMU

cnocoGaMH TO. WIH HHOe 4YeTHoe uucio 2n pa3buBaercs

B CyMMY JBYX .NPOCTHIX; OKa3HIBAE€TCsl, YUCJO CIMOCO60B
NOBOJIbHO OBICTPO pacTeT ¢ pocToM 7. YxXe B Hamu
&HU coBerckuit marematuk M. M. BuHorpajgoe pokaszad,

4To JI060€. IOCTATONHO GOJIbIIOe HEYETHOe YHUCIAO MOMCHO |

npeACTaBHTL B BHJe CYMMBI TpexX NpoCTHIX uucen!
He cymecrByer HuKakoi .popMysin WM BhIpaXKeHHUs,

NO3BOJSIOUIETO 3ANUCATL CKOJb. YyTOAHO GOJibilioe Npo-

ctoe uMcio. MaBecTHb! HeKoTopble apu(pMeTHYeCKHe Bhi=
paxkeHus, Haiollye MHOTO NPOCTHIX 4HuCeJd; HanpuMep,
dopmyna Dinepa N = x% + x + 4] NpUBOAUT. K NPOCTHIM

uncaam npa x =0,1,2, ..., 39, onnako MhH He 3Haewm,

HMeeTcss MM GeCKOHEUHO MHOTO HeJHX X, TaKHX,. 4TO
%2+ x + 41 —npocroe uucno. CyiecTByioT s BooGuie
MHOTOWJICHEI OT X, NpUHMMAIOLME NPH NOACTAHOBKE B
HHX LeJbiX X OeCKOHeYHO MHOTO MPOCTbHIX 3HaueHHH?,
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VI3BeCTHO TOMBKO, YTO TAaKHe MHOTOWIEHH nepBofi cremne-
HH CYIIeCTBYIOT (TaKoB, HanmpuMep, MHOrOYJeH 2x + 1),
OJHAaKO [0 CHX MOP HeH3BeCTHo, o6Jajaer JH STUM
CBOHACTBOM KaKOH-HHOyAb MHOTOWIEH cTeneHH Goabumie 1.
‘HeusBecTHO TaKkXKe, CYMECTBYeT Ju GeCKOHEWHO MHOrO
«6JIN3HENOB», T. €. MPOCTHIX WHCEN, pasiHyaolAXCs Ha 2

. {(nanpumep, 11 1 13, 29 u 31 n'r.z;)

ITpumepni Taxkoro poja THNHUYHH AAd JI06OH BeTBH
MaTeMaTHKH: BONPOCH, BO3HHKAIOiMe  [FOYTH aBTOMAaTH-
MECKH, 4YacTO OKa3HBAWOTCA YPe3BHYakBO TpPYAHLIMH,
XOTA HX (OpMYyJHDOBKa He Jaer OCHOBafim#l npexiona-
FaTh, YTO OHM BHIXOAAT JaNeKo 3a NMPEledtl yiie ycra-
HOBJEHHBIX  (akTOB.

TeM He MeHee O MOCHENOBATENLHOCTH npoc'rux gHcell

"H3BeCTHO OYeHb MHOICe CBEepX TOro, O yeM CKajaHo Bhilie.

HanpuMep, Aoka3aBo, 4TO cyliecTByeT 6eCKOHEUHG-MHOTO
HPOCTHIX uHcen Buia 4k + 1 B GecKOHeuHO MHOPG mpo-
CTHX uHCes BHAa 4k + 3. Bosee TOro, ¥3BeCTHO, ¥TO JIO-
6as apupMerHyecKas nmporpeccus a-R+ b (rie av b—
B3aHMHO [IPOCTHIe Leane uHOIA, a k=1, 2, 3, ...) co-
BEPXKHT GecKOHeYHO MHMOro NMPOCTHIX UHCEN H 9ro aTH
HpOCTHI@ HHCAA aCHMITOTHUYECKH HMeEIOT- «npaannbﬂylo»
‘gacrory (1. e. gacrory 1/p(a)t)). -

[TpuBenenHnie npuMephH W KOMMEHTapHH X HHM JHOJ-
XHbH OPOWIIOCTPHPOBATH ‘OJHY HHTh MaTeMaTHYeCKOro

_MbIlJIeHAs, KOTOpasi, Pa3BeTBJsAACh, TAHETCH Yepe3 BCIO

ero HCTODHIO: MaTeMaTHKH, OOHMapyXuB KaKHe-HHOYIb
cBOfCTBA KOHEYHO! COBOKYITHOCTH YHCEJ (MepBHIX H ca-
MHIX Ba)KHBIX MaTeMaTHYeCKAX OODBEKTOB), CTPEMATCS
JOKa3aTh 9TH cBo#cTBA AR GECKOHEYHOrO MHOKEeCTBa
YHCeJ MJHM BCeH HX COBOKYMHOCTH. DTa TAra MareMaTH-
EOB K OGOOGLICHHAM Bcerga Oblja caMOB XapaKTepHo#
yeprofi maremaTHkd. CjoBa JI. KpoHuekepa: guensie um-
ena co3fiaEN GOroM, a Bce OCTaJIbHOE B MATEMATHKE ~
Aen0™ PYK 4qeNOBeUeCKHX» SBIRIOTCS KpakHuM seipaxe-’
HHeM 3TOfi-TOUKH 3penns. BrpoueM, ¢ HHMH MOXHO ¥ He

1) BOro o3n3uaer, YTO €CHK ua(u) o~ KOVINMECTBO MPOCTHX UHCEA
B nporpeccus a- -k +b, He TPEBOCXOASIEX #, TO lim[m,(n)/n(n;] =

= l/p(a), rae @(a) — KOJHYeCTBO Le/IbX tmcen, MEHHHHX a H B3a-
rumo OPOCTHX C 4. -
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COfJIallaTbCR, MOCKOJbLKY MpPOCTHie reoMeTpHuecKHe 00be
eKTH, HECOMHEHHO, HMEIOT HE MeHbilee NPAaBO NMpeTeHAO-
BaTh Ha NePBO3LAHHOCTE.

§ 2. HippauMoHaIbHOCTL YKCAA V—

B cucTeMe Tak nasbiBaeMHIX HaTypa/lebtx yucea I, 2

3, ... He Bcerga BO3MOXHO BHuHTaHHe: 3 — 5——2—-
Iie HATYpaibHOE HHCJIO, MOCKOJIBKY OHO 0Tpnuare.nbuo.
B’ pacuupenHolt cucteMe yeavtx wucea 0, *x 1,

He Bcerja BO3MOXHO AeseHne: 2: 3—2/3—~He ue.ni)e
uncsio. B eme Goslee oOUIMPHOR cHcTeMe Bcex Apobefl.
(payuonasvroix uucen) peNeHne (3a MCKJIIOYEHHEM e-
nenns Ha 0) Bceraa BbiMosHHMMO. B 3ToM maparpade Gy-
JeT MOKa3aHo, 9TO MHOXKECTBO PaLMOHAJbHBIX UHCel ellle
" HeJJOCTaTOYHO «BoraTo» AJis BceX uene#, KOTOpble MOryT
BO3HHKHYTh B apH(MeTHKe: B CHCTEMe palHOHAJNBHBIX
wyuceJ He Bcerha BO3MOXKHO u3BJedenue kopHs. Hanpu-
Mep, KBappatHbhle KOPHM H3 "HEKOTOPHIX pPanHOHAJbHBIX
‘yices1 He ABJSIOTCS PallMOHAJbHBIMH. MBI NOKaxeM, 4TO

V2 —ne pauncnanvHoe uncno. Usyuenue TakHX «uppas
IHOHAJIbHOCTEH»,"HayaToe ellle BO BpeMeHa JpeBHel I'pe-
LMY, HMeJo GoJbIIOe 3HAYeHHEe AJA JaJibHefLLero pas3su-
141 MaTeMaThku. OHO TIpUBEJO K HOBHM BaXXHbIM MOHSA-
THAM H. PesyJbTaTaM; HeKOTOphie M3 HHX Mbl o6cyaum
B 3TOM mnaparpade.

HppaumonassHoCTs - MOXHO ONHCaTh’ npu MNoMOIH
npeACTaB/NeHHA HHC/a B BHUe HAeCATHUHOR ApoGH. Ecam
Apo6b KowewHas (kKak 1/4=0,25) nan nepuomuweckas
(xak 1/3 = 0,333...), paccmaTprBaeMoe UMCAO €CTb OTHO-
HieHMe LeJbiX 9HCed M, CleR0BaTeNbHO, PalHOHAJBLHO;
B MPOTHBHOM CJIydae OHO HAsHIBAETCH UPDPAYUOHALLHLIM.
Pasymeercs, aas Toro uto6n cKasaTh, ABAiETCS JH CO-
OTBETCTBYIOILAsl YHCAY AecATHYHAS APoGb KOHEUHOM HJiH
NepHOAHUECKOH, HYXKHO 3HATH [OJHOCTbIO 3Ty GecKOHed-
HYIO ReCATHYHYIO APo6b; SICHO, YTO 9TO HeBO3MOXKHO. [Jo-
3TOMY NPHXOAHTCA NPHMEHATb APYTHe MEeTOAH, HOm06-
Hible TOMY, KOTOPHIi Mbl HCHOJIb3yeM HHIKe. ~

Hppannonanvasie uucna GoiBaioT ABYX tumos. Oauu
ABJISIIOTCA KODHAMH ajire6paH4ecKHX ypaBHeHMH (HampH-

Mep, V2 ects Kopenb ypaBHeHHs x2— 2 = 0) H N03TOMY-
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Has3blBalOTCA aseebpaudeckumu uucaamu. Huchao, He aB-
JIoHleecsl KOpHeM HHMKAaKOro ajare6paHuecKoro ypasHe-
HHAL C palliOHANbHBIMH KO3()(HULUHEHTaMH, HasblBaeTCA
TPAHCYEHOCHTHbIM, TIOCKOJIBKY OHO <«IlepecTyiiaeT Npe-
Jenbl» ONlepaluii o6biauofi apupmeTukH. [Ipumepamu
TPaHCIEHAECHTHLIX YHCEJI CAYXAT YHCJAO T M OCHOBaHUe
CHCTeMbl HATypanbHHX JorapudmoB e. Bonpoc o ToM,
KaK AJ5l HEKOTOPOrO YHC/A ONpPEefe/HTb, ABJAETCH JH
OHO pallMOHAJIBHBIM, aJsireGpaH4ecKHM HJIH TpaHCICH-
HEHTHLIM, B 06lileM BHJE ellle He pelleH.

Bce panuoHanbHble B MppaMOHA/IbHbIE YACAA BMECTE
o6pasyioT cucTeMy Odedcrgureavnoix uuces. Hdas Toro
4YTOOh OblIM paspelUMMH BCe aJfjreGpaHuecKue ypasHe-
HUs (B YaCTHOCTH, ypaBueHHe xZ + | = 0), Heo6XxOxHMO
pacMPHTh CHCTeMy AeACTBHTENBHBIX 4YHCET NPHCOCaH-

HEHHEM TaK Ha3bIBAeMOHM <«MHUMOf eauHHupk» i=) —1.
MHoxecTBO BCeX uucen BHAA a -+ ib ¢ AeACTBHTENBHBIMYU
a ¥ b Ha3smBaeTcs CHCTeMO# KomnaexcHolx uwuces. Ilo-
JApo6Hee BOMPOC O QHCHOBBIX CHCTEMAX MH PacCMOTPHM
B § 8.

Boabmyio ponb B pa3BUTHH MaTeMaTHKH BCETAa MI-
panu JROKa3aTelbCTBA HEBO3MONCHOCTY ONpefe/ieHHbIX
NOCTPOEHHH, OrpaHHuYMBAOlHe MoJe AeHCTBHA ONpeje-
JICHHBIX TEOpHH M MeTOofOB. ITO MHOTOKPATHO NPHBOAKIO
K OG6GOralleHHI0 CYHIeCTBYIOIUMX MaTeMaTHYECKHX TOHA-
THH, K paclUMPEHHI0 CHCTEM AKCHOM M K BBEJEHHIO HO-
BbIX OOBEKTOB. MmH nonniTaeMcs NPOHJIIOCTPUPOBATH
3TO Ha, BHAMMO, caMOM MepBOM IipuMepe TAKOro poja:

JOKa3aTeNbCTBE HPPANHOHANBHOCTH YHCHA Ve.

MoxHo AM Bblpa3uTth AJAHHY JHAroHa/ M KBajpara co
cTOpoHO#f | B BHZe OTHOLIEHHs ABYX leablX uucen? Mna-
Yye TOBOPH, CYILECTBYIOT JIH B3aMMHO NPOCTBbIE [€/ble UH-
caa a u b, takue, uto (a/b)2 = 2? Bor gaHHOe rpekamH
3aMeyaTeSbHO POCTOE A0KA3aTeJbCTBO TOT'O, YTO 3TO He
tak. Ecan a? = 2h2, T0 @ 4eTHO, NOCKOJLKY 2b% yeTHO, a
KBafpaT HEYETHOTO YUCJA He MOXKeT OblTh YeTHBIM, To-
raa a=2a,, rae -a;—cHosa uenoe. CielosaTesnHO,

= 4q,% = 2b?%; paspenuB NoOCJIeHee PaBeHCTBO Ha 2,
Mbl 3aKJI0uuM, 4To b TOXe uetno: b = 2b,. Ho mut npen-
TIOJIOXKHJH, 4TO 1po6b a/b HecoKpaTHMa, T. €. @ M b He
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MMEIOT O6IIMX MHOXHTeJell. DTO NPOTHBOpEYHEe ZOKA3H-
BAeT HEB803MOINHOCTb MpeacTaBienus V2 B Bume npobu;

TakuM o6pa3oM, /2 — 310 He Apobb, a YKCJIO KAKOTO-TO
ZApyroro BHAA, KOTOPOMY MH ellle ZOJIXHH JaTb onpede-
Aexue.

Xots mppanmoHaibHocTs /2 naBRO M3BeCTHA, 3TO
yTBepXKAeRue MOXHO nepedpasupoBaTb CTOJb.YAUBH-
TeJbHLIM 06pa30M, 4TO OHO Ka)ercs NOYTH Napafok-
CaJibHBIM.

. PaccmorpuM Bce panuoHaJbHBIE YiCAa B HHTepBaJe
or 0 no 1, 3a uckaioverineM 0. Kaxjgoe U3 HUX MOKHO
eJIHHCTBEHHBIM 06pa3oM NpencTaBUTh B Buie Apo6u afb,
rae a u b He uMeoT O6IMX MHOXHTeNed. [JonycTum, uto
a/b— cepenuna uHTepBana aaunnl 1/(2b2); unave rosops,
nokpoem alb uurepsarom ¢ xonyamu alb—1/(b?) u
a/b + 1/(b?). PauuonannHere uucia o06pa3yiT BCIOAY
RJIOTHOE MHOXeCTBO (T. €. B JJIOGOM CKOJIb YTOJHO MaJioM
HHTEepBaJie BCErAa HMEIOTCA palliOHa/lbHble YHCaa), a
CyMMa AJHMH TOKPBIBAIOWXX MHTEPBANOB GeCKOHEYHA; MO-
3TOMY INIPpM TAKOM NOKPHITUM DALUOHAJBHHX YHCEN MH
LOJIKHBI, Ka3aJochb 6bl, aBTOMAaTHYECKH NOKPHITb U BCe
ocranbable yuchaa. OfHako uucao V2/2 OCTaJIoCh Hemno-
KpbiThiM! B camom nene, wucnol) |b2—2a%|, 6ynyun
IeabM, TOMKHO OHTH He MeHbIlle 1; OHO HE MOXET paB-
HATHCA HYJIO BBUAY HPPallMOHAJIBHOCTH V2. Takum 06-
pasoM,

| b2 — 242 1
e =
VZ (ﬁ' ) 1
‘ 2 b\ 2 +? >'2“6?'
V2 a 1 1 o1 11
I RS e

VY

oTKyaa caenyer, uto uucio V2 [2 ue nokpwro.

1}y Kak o6buno, | x| o3xayaer aGCoMIOTHYIO BeAHMHHY X; TaKy
}—5l=5,12l=2nrT & :
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Jloka3aTeabCTBO HppalHoHadbHOcTH V2 (c mopxos
AAIMMH U3MEHEHUSMH) MOXKHO HCIONb30BaTh AJSI TOTO,
yrobbl y6equTbCSl B HPPaLHOHAJIbHOCTH V5, u 1 A
KBazspaTuunble HPPaLMOHAJbHOCTH MOXKHO MOJyuaTh MPH
NOMOIIM reoMeTpHYeCKHX IOCTPOEHH, ONHAKO Yyxe rpe-
KH He OFPaHHYMJIUCh B CBOMX Da3MBILIJIEHUSIX JIALib Hp-
PanHOHANBHOCTAMH 3TOTO THMA: ONHON M3 HX CaMHIX CTa-

pHIX 3ajlay Obiia 3aflaya MOCTPOEHHs OTPe3Ka nnnuu]/2
(rak Ha3biBaeMasi JeJNOCCKaa 3ajaua O yABOEHHH
xy6a). Ilpoumnn seka, hpe}xne yem Obijia JOKa3aHa He-

BO3MOXHOCTb MMOCTPOEHHsA f HUPKY/EM B JHHeHAKOM.

U onsite, Kak H B HallieM NepBOM NIPHMepe, Cpa3y XKe
BOSHUKalOT HOBBble Bomnpochl. CyllecTByioT JH JefiCTBH-
TeJbHLIE UHC4, KOTOPble HeJb3fl NOJYYUTh KaK KOPHH
ajire6panyeckoro ypaBHeHHss ¢ LeJbIMH Ko3(duuueH-
Tamu? JIuinp B 19-M Beke BliepBhle Obia JoKa3aHa Tpalic-
IEeH[eHTHOCTh UHCes € H T.

OxnnH cnoce6 NOCTPOEHHsi TPAHCUEHAEHTHBIX YHCEN
6bl1 ykasan JK. Jluysunnem. U tonbko mocsie toro, Kak
Kanrop pa3pa6orai TeOpHI0 MHOXECTB, YAaJOCh YCTAHO-
BHTB, UTO «OOJIBIIMHCTBO® NeHCTBUTENbHLIX UUCe] HE siB- -
asiorcs anre6pauueckumu. Okasazoch, ut0 anareGpauye-
CKHe YHucjia 06pasyioT JIMLIb CYETHOE MHOMXKECTBO, T. €. HX
MOXKHO BHIIHUCATh B OAHY NOCAEAOBATE/BLHOCTD &4, s,
as, ..., B TO BpeMA KaK COBOKYIHOCTb BC€X JeHCTBUTeJNb-
HBIX YHCeJ HeJb3sl PacNoOJIOKHTh TaKUM crnocoboMm. [lo-
Kas3aTeJbCTEO OTOr0 yTBepPXKJeHHA UHUTaTeNnb Haiifer
8§ 4

CyiecTBYIOT 4HCaIa, s KOTOPHX O CHX IIOp He
YCTaHOBJIEHO, PallMOHAJBHBI OHH HJIM HeT, HECMOTPS Ha
7O, YTO JIErKO OIMCaTh, KaK OHM moJyueHol. OfnuM u3
TakHX yHCeJ sBJSETCA NOCTOsIHHas Dfiyiepa, ompenensie-

Mas cnenyiouum 06pasom. Pacemorpum: psan %-}-%-}-

1 - .
+—;—+ <. ¥+ ...; n-g dacTHaf cymMa (T. e. CyMMa

NCPBBIX 7 UIeHOB) 3TOro paia Gaumska k log n. PasHocts
mexny stofi cymmoft u logn mpu Bo3pacTanum n crpe-
MUTCA K HEKOTOpOMY IIpefiesty; ero HasblBalOT MOCTOSIH-
BOH OJitnepa M oGosnavaior Oykeo#i C. Uassectno, urto
C ~0,6. Hecmotpsn na cTapaHHs MHOTHX. MaTEMAaTHKOB,
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BOIIPOC O TOM,  PaLMOHAJbHO HaH HeT yueao C, ocraercs
OTKpLITBIM; BIOJIHE BO3MOXHO, 4TO OHO Aaxe He aire-
6panveckoe!

KBajpaTHunbie HPPalHOHANbHOCTH pPasAaraiorcsi B
HenpepriBHbie APOOH BecbMa CnellMaibHOTO BuAa. Beskoe
AeACTBHTENbHOE YHCJIO MOXHO 3alucaTh B BHIE™

.

a0+ I
a1+

1
a2+¢13+ el ?

THe BCe a;— ueanie. [la KBaApaTHYHBIX HPPalMOHAJIb-
-HOCTell (Hampumep, AJIA YHUCJA V2 H_BooOIe AJis Bcex
uncen Buna. p+qVr,taep, g, r pailuOKaJibHbl) 3TH ;-
0o6pa3yi0T NepUOAHYECKYIO [MOC/eN0BaTeNbHOCTb;, 0o0Opar-
HO, eC/IH MOCJeA0BaTeNbHOCTb @y, a1, Oz, ...— lepuonH-
yeckasi, TO BblpaXkaemoe COOTBeTCTBYIOIHell HenpephiBHOM
ApO6bI0 UHCJIO X NpeicTaBiaser co60i KBaApaTHYHYIO Hp-
paunonadbHoctb. [losTOMy B pasioxeHWH 3aJaHHOrO
yucaa X, SIBJAIOMIErOCSl KBajpaTUUHON HppaunOHAJb-
HOCTBIO, BCe 3HaueHHs a@; OTPaHWYeHbl, T. €. He NOPeBOC-
XOHAT HEKOTOPOro (UKCHPOBAHHOTO MMCHa (3aBHCSILErO
or x). HeusBecrno, cyumecreyer Ju XoTa OH OLHO Hppa-
1MoHapHOE aJsreOpaHyeckOe uHMCAO NOpPsAAKa Bbiie 2
(nanpumep, KybuuecKas HPpPAUHOHAJIbHOCTb HJIM Hppa-
LHOHAJBHOCTD ele GoJiee BHICOKOTO MOPSIAKA), Jsi KOTO-
poro Bce uucaa.a; 6blIH Gbl orpanuuenti, HepaBno Guuia
ycTaHOBJIeHa TPAHCUEHHEHTHOCTb HEKOTOPHIX uHCes (Ha-

npumep, VZ"7).

- § 3. NMpuGanKeHHS PAUHOHANLHBIMHA qucaamu .

Hppauronaspnbie uuciaa oOBIYHO NPUGIMKAIT pa-
wnonanbubiMu. Hanpumep, V2 npubiuxenno pasHo
1,4 = 140/100, a n npubamxenno pasuo 3,14 = 314/100.
Kaxpnoe neficTBHTENbHOE YHCJIO0 MOKHO CKOJb YTOLHO
TOYHO NPHOINUTL PAUHOHAJBHHIMH UHCIAMH, NMPHUMTHCHI-
pasi, Hampumep, BCe HOBble M HOBbie UHGPHl ‘B KOHIE
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COOTBETCTBYIOILe!t GeCKOHEUHON HecaTHuHON Apo6H. On-
HAKO y2Ke CaMble 3JIeMeHTapHble NpHeMsl I03BONAIOT 110-
NYUHTh M 3HAUHTeNbHO GOee TOUHYIO H NONHYIO HH(OD-
MALMI0 O MeTOAaX NpHOGIHXEHHs; S5THM Mbl H 3aliMeMcs
B HacrosuleM naparpage. Hcrosnb3ysa noJydyeHHYIO HH-
dopMmauuio, Mbl NOCTPOHM 3aTEM OAHO TpchueHneHTHoe
YHCJIO.

Muorue r1y60KHe H 3JeTaHTHbIE MaTeMaTHYeCKHe HC-
C/IefIOBAHHA ROCBsAllleHbl BONPOCAM npubauxcenus anre-
6paHuecKHX H APYTHX UHCeJ palHOHANbHHIMH APOGAMH.

HackonbKo XOpOIIO MOMHO TpHGIH3UTH, CKaxeM, V2
npo6eio a/b? D10 MOXKHO clesaTh € J06OH TOUHOCTHIO —
Bellb BCAKOe NEACTBHTEJbHOE YHCIO fBJAETCS NPefesioM
HEKOTOPO# I10C/IEN0BATENIbHOCTH PAUMOHANBHBIX UHCEN.
Onnako xoTesoch Obl CAelIaTh 3TO JOCTATOUHO «IKOHOM-

HO», T. €. JOGHTbCA TOTO, YTOGHI Benwmﬂae=[ 1/2 —-a/b[
OblJla KaK MOXHO MeHbllle 1IpH BO3MOXHO MeHblleM b.
OkasblBaercsi, BCeraa MOXHO CAeJaTb & MEHbUIHM, ueM
¢/b?, rne ¢ — HeKOTOpasA NOCTOAHHAA; IIPH 3TOM ObLJIO Bbl--
SICHEHO, 4TO M3 BCEX YHCes] TPYyAHee BCErc NPHOIUINTD
EpOGaMH C TOUHOCTBIO ¢/b? KBanpaTHYHBIE HPPAUMOHAD-
HOCTH. Cpenn Takux HauGosiee TPYAHBIX AJs NpubJIHKe-

—-VST—I—— yucHo, KOTOpOE
TPeKil Ha3biBAJH «30JI0THIM», [IOCKOJIbKY OHO TOJIyuaercs
IpH AeNeHHH OTpe3Ka B KpaiHeM M CpefHeM OTHOIIEHHH
(Tak Ha3wnBaeMOe «30J/10TO€ CeueHHe» OTpe3Ka); IJA 3To-
TO YHC/Ia 3HaueHHe ¢ ABJAsETCA HaHGONBIIHM.

B TG Ke BpeMsi HEKOTOpHIE TPAHCUEHAEHTHbIE 4uc/Ia
AOMYCKAlOT OueHb XOpOIllee MNpHOJMKEHHE B yKa3aHHOM
empicne; 3TOT (akt Guii Hcnoab3opaH JIMyBHJIeM npH
HOCTPOEHHHM TPANCHEHJEHTHOTO - HHCJ/Ia, HOCALLETO ero
uMs. JIMYBH/Ib NepBHIM JOKa3as ClefYIOLlyl0 TeopeMy:

Ecin o —kopenb HenpHpoguMoro anre6paHyeckoro
ypaBHeHHS C ueJbIMH KO3((HUUHEHTAMH CTEleHH n 2> 2,
TO CYIECTBYET IIOJIOXKHTE/NbHAA IOCTOAHHAA Y, 3aBHCA-
I1as TOAbKO OT o M TaKas, ytoO JJS 8CeX LeNblX p, ¢

HHs1 4UCeJ] MOXKHO YyKasaTb

2> 050
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JokasatenncTBO TeopeMmsl JIHyBH/VIA [OCTAaTOUHO NpPOCTOE, HO
B HEM HCNOJIb3YIOTCA SJICMEHTH p.mmbepenuﬂanbﬂoro HCUHCJICHH .
Hyctb

i(x)=aox”+a1x”'l»+ ver +an
— HeMPHBOAHMBIH MHOTOUNEN C feaniMp Kodddutuentamu (a,3=0,
TaK KaK CTeleHb yPaBHEHHS paBHa f), OJHHMM u3 KOpHeli KOTOpOro

apnsierc o. [poussonnas f'(x) na orpeske [@—1, a + 1] orpaun-
YeHa, T. €. CylLlecTByeT takoe uucno M, uro

1P is<M mpr e—-1<<s<a+1L

JloctaTouHo paccmoTperh JMIe T€ pallMOHANLHBle uucha p/g, KOTo-
pole Jexar B HuTepBane Mexay o —1na + L JHanee,

f(%)l=laop +an;”n lg+ ...

1
27—’

HOCKOJIbKY f(—q"—)qeo (MuorousTe HenpHBOAMM) _H lapp™ +

4+ a;)p™—q 4. . .| —nenoe yucmo.

Hcnonnsys TeopeMy o cpefneM H3 AnddepeHLHaIbHOIO HCUHCJE-
1M, Mbl 3aK/HOUaeM, 4TO MeXay o H p/q (u, ClieAoBaTeNbHO, B HH-
Tepsaie or a—1 xo a4 !) Hafiperca Takoe uuclio X, YTO

f(o) = [ plq) =(a—plg) [ (),

OTKyAa, ocKoMEky f(o) =0, )
L lro-1(2)l-o- 2l <nle-2}

HAH

410 U TpeGOBanoCh KOKa3aTh. -

PaccMoTpuM teitepk yuCIO

1 o,
LT o"+ 03'+10“+"' -

1
7ottt e =
=0,110001 000 000 000 000 0000010 .. .3
MoXKHO IIpOBEpPHTH, YTO

1 1 2
0<a-— ( + 102' een loml)< 10(m+l)l ’
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T. €. YTO CYIIECTBYET MNOCAENL0BATeJbHOCTh HEeJBIX 'uucen
Pm, A5l KOTOPhIX

0 ’ 2 1 m+1
<a-—0”l_!\ ( 0"”) .

HubiMm cioBaMu, cyinecTByer MOC/TeJOBAaTENbHOCTb pa-
HHOHAJIbHBIX HHCeN Pm/qm, TAE gm = 10™!, Takux, uro

0<a““‘m< 2_“ .
) qm qm

Ecan 6bl o 6bito anare6panuecKdM, TO IpH HEKOTOPOM
gukcuposannom n aas 6cex m BHIOJHANOCH Ohbl Hepa-
BEHCTBO

Pm > y R
m Im
OTC]OIla ciiegoBajio 6bl,"lTO anga ecex m

N2
gy gmtl’

a-—

a 3TO HeBO3MOXHO, €CJH m AOCTaTQHHO BesHKo. Hrak,
paccMaTpHBaeMOe UHCJIO ¢ TPaHCIUEHAEHTHO.,

B cBa3u ¢ npubnukeHueM HPpaLHOHANbHHIX uvHCeN
pauMOHaNbHWMH CTOUT YNOMSAHYTh TaKXKe CJeAYIOILYyIo
BaXKHYI0O TeOpeMy: ecliu o HPPALHOHAJIbHO, TO Cyille-
CTBYeT GECKOHEHHO MH020 pauMOHANbHBIX uucen p/qg (p
H g B3aHMHO IIpOCTbl) TaKHuX, 41O

o<

IloxasaTenbcmo 5TOMt TEOPEMbI HHTEPECHO NOCTONBKY,
MOCKOJIbKY B HeM HCHOJIb3YeTCA IIHPOKO NPUMeHseMBblil -
«IIpUHIMUI KneTOK» Jlupuxiie; oH yacto QopMynupyercs
KaK yTBepXKIeHue O TOM, YTO eciH m OGBEKTOB paclpe-
AeNneHbl WO n KJeTKaM W M > n, TO N0 kpafiHeli Mepe
OIHa Kaerka Oyner comepKaTh He MeHee ABYX OGBeKTOB.

HauGosee usBecTHOe MpUMeHeHHe TOTO NPHHIKTA —
OKa3aTeNIbCTBO TOTO, UTO B JAIOGOM JOCTAaTOUHO Hace-
JeHHOM TOpOfie IO Kpafineit Mepe 1Ba ueJOBeKa HMMEIOT
OIHHAKOBOE KOJIMYECTBO BOJIOC Ha rosoBe. [as artoro
AOCTaYOUHO 3HATh, YTO YHCIO BOJAOC Ha J060H rojope
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MeHbllle YHCJA JKuTeJefi pacCMaTpHBAaeMOro ropopa. 1o
yc/oBHe BbiMOJIHAeTcs, Hanpumep, s Heio-Flopka, na-
ceJleHUe KOTOPOTO cocTasJjser, rpy6o rosopa, 8000000
(uesopek Obil Obl pa3maB/ieH BECOM TAaKOTO KOJMYECTBa
sojioc). Ecan kaxpomy xutemo Hbio-Flopka . Beinath
SIpJILIUOK ¢ YKa3aHHeM THCJa BOJOC Ha €ro rojJose, TO
0 KpakiHed Mepe ABoe MOJy4aT APJLIIKH C OXHHM H TeM
- K€ YHCJIOM, T. €. KOJHYEeCTBO BOJIOC Ha TOJIOBaX 3THX
Jiojeit OJHHAKOBO. _

A BOT mpHMep HeMHOTO MOCJOXHee: B rOpOJe C Hace-
Jenuem He MeHee 21 000 kuteseit no kpaitne#i Mepe nBOe
MMeIOT OQHHaKOBble WHHUHKAJB. (Mbl nmpeanonaraeM, 4ro
HHHIMAJBE COCTOSIT M3 ABYX HJH Tpex O6ykB.) B camom
IeJsie, TOCKOJbKY B aHTJuHcKOM ajdasuTte 26 6yks, cyuie-
crByeT 26 X 26 pasqnunHblX JABYXOYKBE