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Hekoropble (akTl U3 apU(METUKA CUATAIOTCS CaMU COOON pa3syMeIOIMU-
€Sl — HACTOJIPKO, YTO JOKAa3bIBaTh UX B IIKOJIE HE IPHUHATO (TeM 0oJiee 4TO TO
He Tak 1pocro). K ux 4uciry oTHocUTCs TeopeMa 00 ¢IMHCTBEHHOCTH PasjIoxKe-
HUSI HAa TIPOCTBIE MHOXHWTEJIM (MHOTJA €€ AaKe Ha3hIBAIOT OCHOBHOI TEOPEMOIt
apu(pMETHKNY).

Jpyroii (akr, Takke HE JOKA3BIBACMBINA B LIKOJE — OECKOHEYHOCTb MHOXE-
CTBA TIIPOCTHIX YMCE.

B 5roit Opounope Mbl IpUBEAEM JI0Ka3aTeIbCTBA STHX JBYX YTBEpXKAEHHI (a
JUISl BTOPOTO W3 HUX — J[a)X€ HECKOJIEKO JOKA3aTENhCTR).

A. EIMHCTBEHHOCTH pa3JIoyKeHUs

l'[pocn,le H COCTaBHbIC YHCJIa

HamomanM, uto miesbre moJioxkwurensHsie uncaa (1,2,3,...) OBBaOT npo-
cmole 1 cocmasnvle. COCTaBHBIE — DTO T€, KOTOPHIE PA3JIaraloTcsi B IPOU3BE-
JIeHde JIBYX MEHBIIUX, a IPOCThle — T€, KOTOphle He pasjaraiorcsi. Hampumep,
qrcio 6 — coCTaBHOE, TIOCKOIBbKY 6 = 2% 3. Avuwncma 2,3,5,7,11,13,17, ... —
IpocThie (HU HAa YTO HE JIEJSATCS, KPOME €TUHUIIBI M CaMoro ce0sl, B 9EM MOXKHO
yOeauTscst iepedopom).

ITposepsre, uto umcna 571571 u 999991 gBiIOTCS COCTaBHBIMU. [YKaza-
Hue: 999991 = 1000000 — 9.]

Hokaxute, uto uncio 4" — 1 gBiaseTcs COCTaBHBIM MpH JIIoOoM n > 1.
Hoxkaxkute, 9ro unciao 8" + 1 ABseTCs COCTaBHBIM MpH JiioOoM n > 1.

E Jlokaxure, 9T0 ecam uncyao k > 1 — cocrasHoe, TO unciao 111...111
(k enquHMI)) — TOXE COCTABHOE.

Pa3joxkeHHe COCTaBHOIO YHCJIA

Ilo ompenesieHMIO COCTABHOE YHCIIO PACKJIAJBIBAETCS B IIPOM3BEACHUE JBYX
MEHBIINX YHCe. DTH YKC/Ia He 00s3aHBI OBITh MPOCTBIMU. Ecii OHM cocTaBHbIE,
TO WX MOXKHO PA3IOKWUTh JAJIBIIC — 70 TEX ITOp, TOKA HE OCTAHYTCS TOJIBKO
MPOCTBIC MHOXHTEJIN.

Ckaxem, uncsio 1001 — cocrasroe: 1001 = 7 - 143. Yucjo 7 npocroe u
JlaJIpllle He pasjaraercs, a BoT 143 pasyaraercs B NPOM3BEIEHUE JBYX IPOCTBIX
yucen: 143 = 11 - 13. B urore nojsyyaem

1001 =7-11-13.



Mgz1 Mori OBl AefICTBOBATh MHAYE, 3aMETUB JIJI Hadasa, yro 1001 = 11-91.
Uucno 11 npocroe, a 91 — ner: 91 = 7 - 13. INony4aem

1001 =11-91=11-7-13,

1 JTaJIbUIC YK€ HUYCTO HE Pa3JIaracrcs.
CxeMaTH9eCKU DTU ABa PAa3JIOKCHUS ITOKA3dHbI Ha pUC. 1.

1001 1001

VAVEA

143 11 91
11 13 7 13

Puc. 1. [Ia cnocoba moJry4eHHst OZHOTO PA3JIOKEHHUSI.

3ameuanue 1 nesaHToB. CTPOro roBopsi, Mbl €l¢ He TOKA3ajad, 4TO BCS-
KO€ COCTAaBHOE UHCJIO PACKJIAJBIBACTCS B IIPOU3BEICHUE IIPOCTBIX: BAPYT IPOLIECC
pasyioxkeHust Oy/IeT MPOJOIKATECS U MPOA0KATECS? JIerko coo0pasuTh, OTHAKO,
YTO TAKOI'O OBITH HE MOXKET. Be[lb C KaX/JbIM IIAIOM 4MCJIa YMCHBIUIAIOTCH, U I10-
TOMY B Pa3JIOXEHUH YHCIia n He GoJble n yposHeid. (U qaxe log, n, HOCKOJBKY
MHOKHTEJIH TI0 KpaiiHeil Mepe BJBOE MEHbIIE [TPOU3BEICHN. )

EnnncTBeHHOCTD pa3iiokeHus: (GopMyIHPOBKa

B nmamem rpumepe (¢ uncsiom 1001) MBI ABYMSI CHIOCOOAMHU TOJTY9MJIA B UTOTE
O/JIHO U TO ke pazjoxenHue. Ho Bcerma s tak Oynet? UToOb yOeanuTsCs, 4TO 3TO
HE TaK Y M OYEBUIHO, pPaCCMOTPUM IpuMep. BoT aBa pasioxeHUs OJHOTO U
Toro ke urcaa (19165536773) Ha 1Ba MHOXKUTEJIS:

78227 - 244999 = 19165536773 = 99599 - 192427.

(Ecym xoture, IpoBepbTe 3TH PABEHCTBA C MOMOLIBIO YMHOXEHUS B CTOJIOUK —
9TO MOXKHO CJEJIaTh 3a HECKOJIBKO MUHYT. )

Ha miepBblit B3JIs1], B 9TUX /IBYX Pa3jIOKEHUSIX HET HU4ero odmero. He mpo-
TUBOPEYMUT JIM 3TO €IMHCTBEHHOCTH PA3JIOKEHUsI Ha 1pocTbie MHOKuTem? Her,
IIOCKOJIbKY HUKTO HE TapaHTUPYET, YTO BBIIMCAHHBIE MHOKUTEJIHA — IIPOCTHIC.
Ha camomMm [fiesie OHM coCTaBHBIE.

(st 3HakoMbIX ¢ anroputMoM EBkimmia.) He uuras masbiie, pasiaoxure
STH 4YMCJIa HA JaJIbHENIIE MHOXHUTEJIN.



PackpoeM Hair HeOOJTBIIION CeKpeT, Kak ckazan Obl Cepreit JloBaToB:

78227 =137 - 571, 99599 = 137 - 727,
244999 = 337 - 727, 192427 = 337 - 571,

7 00a pa3IOKEHUSI MOTYyYalOTCS TPHU PA3JIMYHON TPYHITPOBKE MHOXWTEJEH B
IIPOM3BEACHNAN
137 - 337 - 571 - 727

(MBI CHIELAJIBHO BBIOPA/IM TPEX3HAYHBIC IIPOCTHIC YMCJIA, YTOOBI JEJUTENb OBLIO
TPy/IHEee HANTH TOI00POM).

Tak YTO TOT IpUMEp NPOTUBOPEUHUT TEOPEME O ETMHCTBEHHOCTH Pa3JIOKCHHS
HA IPOCTBIC MHOXKUTEJIM JIMIIb Ha TEpBbIA B3MJIAA. Ceilyac Mbl TOPXECTBEHHO
TIPoOBO3TJIAcKM €€ (POPMYJIIPOBKY, a 3aTEM IMPHCTYIIMM K OKA3aTEIhCTRY.

Teopema 0 €AMHCTBEHHOCTH pAa3JIOXKEHHS HA MHOXUTEJU (KOCHOBHAs
TeopeMa apuMeTHKM»). JIBa pasoXeHWsT OHOTO M TOTO K€ UKCa Ha
IIPOCTBIC MHOXKUTEJIA OTJIMYAIOTCS JIAILID IIOPSIZIKOM COMHOXUTEJICH.

(lpyrumu cjioBaMu, B 3TU IBA PA3JIOKEHIS BXOSAT OHU U T€ %K€ MHOXKUTEIIN
U B OJTHOM U TOM € KOJIMYECTBE, XOTSI, BO3MOXHO, ¥ B PA3HOM IOPSKE. MOXHO
OBLTO OBl JIOTOBOPUTHCS 3AlVICHIBATH MHOXWTEIM B HEYOBIBAIONIEM TIOPSIIIKE, U
TOI/Ia Pa3JIoKeHre ObLTO OBl COBCEM OJHO3HAYHO.)

B caenylomux pasfgesax Mpl HOCTEIIEHHO JOKKEM 3Ty TEOPEMY.

OcHoBHaA JeMMa

Ba)i(HyIO POJIb B TOKA3ATCJIbCTBC UI'PACT CJICAYIOIIast

Jlemma. Ecim nmpomssenenue ab 1Byx LiesibIx umcena a u b nenurcs Ha
MPOCTOE YKCJIO P, TO XOTSI ObI OIMH W3 COMHOXHTEJICH JEINTCS HA P.

CJI0BO «JIEJIUTCS» O3HAYAET «ICJUTCS O€3 OCTATKAY»: LIEJIOE YUCIIO /M IEJIUTCS
HA 11eJI0€ 9UCI0 11 7 0, €CJIM OCTATOK OT JICJICHUS /M HA N PaBeH HYJHO (TO €CTh
m/n — 1LeJIoe YKCJIO).

Ty Ke camyio JIeMMy MOKHO ChOPMYJIMPOBAaTh U MHAYE:

e €CJIM JIBa YKCJIa He JISJIATCS HA P, TO U MX [IPOU3BE/ICHUE HE JEUTCS Ha p;

® CCJTM IPOMB3BEICHYE ab TEUTCS HA P, @ TIEPBHI COMHOKUTEIh @ HE JCUATCS
Ha p, TO BTOPOIl COMHOXUTEJIb b nesurcst Ha p.

Bce a1 Tpu GOpMYJSIMPOBKM Pa3HBIMU CJIOBAMU TOBOPST OJTHO U TO K€: HE
MOXET OBITh, UTOOBI OJIHOBPEMEHHO UKCJIO d He JIEJWIOCh HA p, 4nucyio b He
JIEJIAIIOCHh Ha p W TIPOW3Be/IcHe ab Nemnoch Ha p.



(HaposHast MyapoCTh COBETCKOI SIOXU TJIaCHJIa, YTO YEJIOBEK HE MOXKET OBITh
OTHOBPEMEHHO Mops/1ouHbM, yMHBIM U WwieHoM KIICC. PaBHocuibHbe hopMmy-
smpoBky: yMHbIA wieH KITICC He MoKeT OBITh MOPSATOYHBIM, MTOPSIOYHBIA WICH
KIICC ne mMoxeT OBITh YMHBIM | T.7I.)

3ameuanune 1. B jemMe cymecTBeHHO, 4TO 4ucjo p mpocroe. CkaxeM, npu
p = 6 yTBepXK/IeHHE JIEMMBI HEBEPHO: IIPOM3BE/ICHNE urices 2 U 3 jiesTcst Ha 6,
a HU OIVH W3 COMHOXKHUTEJIEH Ha 6 He JIeuTCsl.

3ameuanue 2. VI3 j1eMMBI JIETKO CJIEyeT aHAIOTMIHOE YTBEPHK/ICHHE /IS TIPO-
W3BOJIBHOTO YHICJIa COMHOXHTEJICH: €CIIA UX TIPOU3BEACHUE ACTUTCS Ha TIPOCTOE P,
TO XOTSI OBI OJTMH W3 COMHOXUTEJICH aesmTcst Ha p. Hamprmep, mycTh mpoussee-
Hue abc Tpéx comHO)UTEIIeN leJMTCs Ha p. 3ammcas ero Kak (ab)- ¢, 3akinovaeM
0 JIeMMe, 4YTo Jubo ab nemurcs Ha p, OO ¢ fenurcs Ha p. B mepBoM citydae
HA/I0 TIPUMEHUTD JIEMMY €IlIE pa3 M 3aKJIIOYHTh, 9TO JIMOO @ JEJIUTCS Ha p, JIFOO
b nemurcst Ha p. (AHAJIOTUYHOE PACCYXK/ICHHE TOAUTCS U Il OOJIBLIErO Yrc/a
COMHOKUTEJICH. )

BoiBog TeopeMbl U3 JIEMMbI

Msl 0 cux MOp He JOKa3add HA OCHOBHONU TeopeMbl (00 €TMHCTBEHHOCTH
pazyioxeHust), HA CPOPMYJIMPOBAHHON JIeMMBI. Hauném ¢ Toro, 4To BEIBEJEM Te-
OpeMy M3 JIEMMBL. DTO JIEJIACTCSI TaK.

[MTycTs MMeIOTCST Ba PA3IOKEHUST OJJTHOTO U TOTO K€ YMCJIa Ha ITPOCTHIE MHO-
KUTEJIN:

Pl'Pz'---:CI1'q2'~--

Ecim B HMX €CTb OOLIMIA MHOXUTE/ b (OJHO M3 p; PaBHO OJHOMY M3 ¢j), COKpa-
THM 00€ YacTH Ha 3TOT OOUIMIT MHOXHUTEJb. By/reM HOBTOPATH ATO 10 TeX Top,
IToKa OOIMX MHOKUTEJEi He ocTaHeTcsl. Ecim mpu »ToM cokpartutcs Bcé (B 00e-
MX 9YaCTSX OCTAHETCS €IMHUIA), TO OTO O3HAYACT, YTO WCXOTHBIC PA3JIONCHHUS
OTJIMYAJINCE JIMIIIh TIOPSIIKOM MHOXWTEJNEH, Kak U TpedyeT Teopema.

Ecmm cokpaturcst He BCE, TO B 00EHMX YACTSX OCTAHYTCSI KaKME-TO HECOKpa-
THBIIMECS MHOXUTEJHM. (ECiu ¢ 0/THOI CTOPOHBI COKPATUTCS BCE, TO MOJYIUTCS
e/IHIIIA, W TIOTOMY C JIPyTOd CTOPOHBI TOXKE JIOJDKHO BCE COKPATHTHCA.) ITO
IIPOTUBOPEYNT JIEMME: €CIIA

N=P1P2=Q1Q2
1 00X MHOXUTEJIEH HeT, TO rpomsBegenne N = ¢ - ¢p - ... JIQINTCS HA Py
(tockoibky N = py - ...), a HM O/JMH U3 COMHOXUTEJICH ¢; HE JCJIMTCS HA Py

(IpoCTOE YKCIIO ¢y MOXKET JICTUTHCS JIMIIL HA eTUHUILY U Ha cebst, a ¢; 7 Py, TaK
KaK OOILIMX MHOXXUTEJIEH HET).



Wtak, TeopeMa 00 €IMHCTBEHHOCTH PA3JIOKEHHUS HA TIPOCTHIE MHOXUTEJTH CJIe-
JyeT w3 chopMyIMpOBAHHON HaMy JieMMBl. Ho kak mokasats JieMmmy?

JleMMa U1l KOHKPETHBIX p

PaccmoTpum 1 Havana ciayvail p = 2. Yucna, gessiuyecs: Ha 2, Ha3bIBaIOT
YETHBIME, a He JeJisIecss — HedeTHRIMU. JleMMa yTBep»/IaeT, 9To Ipou3Beie-
HUE JIByX HEYETHBIX YUCEJI HEYETHO.

Jloka3aTs 3TO COBCEM MPOCTO: MPH JCJICHAM 1IEJ0T0 YHCIa HA 2 TIOIyJaeTCs
ocrarok O st 4€THbIX umces M 1 [yt HeuCTHBIX uncesl. [losromy HeuéTHbIC
yrcia uMeroT BuA 2k + 1 s vensix k. TlpousBefenvie MByX HEUETHBIX YHCET
MMeeT BU

Qk+1DQI+1) =4kl + 2k +21 +1;

TPU TEPBHIX CJIAraeMbIX JeN[Tcs Ha 2, MMO3TOMY IIpU JIeJeHNH Ha 2 B OCTaTKe
TMIOJIyUUTCS €TUHUIIA — TO €CTh IIPOM3BE/ICHAE HEUETHO.

Hemnoro ciioxnee ciyvait p = 3. Ilpu nejiennn Ha 3 BO3MOxHBI ocTaTku O,
1 1 2, nodroMy He JieJisiiriecs: Ha 3 4ucsa ObIBAIOT JBYX BUIOB: 3k +1 u 3k + 2.
JL1st Ipom3BeiCHAS IBYX HE ACJISIIIXCS HAa 3 UMCET €CTh, TAKIM 00pPa30M, YETHIpE
BapUaHTa:

Gk+1)@I+1) =9kl + 3k +31 +1,
Gk +1)@BI +2) =9kl + 6k + 31 + 2,
GBk+2)GBI+1) =9kl + 3k + 61 + 2,
Bk +2)(31 +2) =9kl + 6k + 6] + 4.

[NepBBle TpU cIaraeMbIX BO BCEX CJIydax JIJIATCS Ha 3 HAIesIo, M OCTATOK OIlperie-
JisleTcs ocJIeAHAM ciiaraeMpiM. OH paBeH COOTBETCTBeHHO 1,2,2,1 (B mociuen-
HeM ciiydae 4 = 3 + 1, Tak 4TO B OCTaTKe IoJjydaercs 1).

Y100HO M300pa3UTh CKa3aHHOE B BUJE TAOJIMLIBI YMHOKEHHUSI OCTAaTKOB IIPH
JiesieHUM Ha 3 («110 MOAYJIO 3»):

1)1
2121

B nipaBoii HkHEN KiaeTke (ITPOM3BEICHNE JBYX OCTaTKOB 2) CTOMT 1, Tak Kak
2.2 = 4 paér ocrarok 1 mpu aesieHn Ha 3. BUIHO, 4TO BO BCEX CJIydaX OCTATOK
HE HyJIb, 1I09TOMY IIPOU3BEICHUE HE JIEJUTCS Ha 3 U jieMMa (QUIs cityvast p = 3)
JIOKa3aHa.

AnajioruyHas TabJMIa YMHOXEHUS! OCTATKOB IIPU J€JIeHUU Ha 4 UMeeT BUJ



— N W W

N O N

1
1
2
3

3

B Heit nmeeTcst Hy/Ib; TOT HyJIb TJIACUT, YTO MPOM3BEACHAE ABYX UMCEJI, JAIOIIAX
Tpu JeJIeHNH Ha 4 oCcTaToK 2, Jesmrcs Ha 4 O6e3 ocrarka:

(4k +2)(41 +2) = 16kl + 8k + 8] + 4.

OTO0 ¥ He yIUBUTEJIBHO, BeIb YUCJO 4 HE IPOCTOE U JUIS HEro JIeMMa HEBEepHa:
npousBesieHUe 2 - 2 = 4 nesurcs Ha 4, 2 COMHOXXUTEJIM HE JIEJISITCS.
3ato 11 p = 5 BCE OMSITh XOPOLIO:

Bl W N =

B W DN = =
W = BN N
N & =] W] W
— N W A

CkakeM, 4eTBEPTHINA DJIEMEHT BTOPOI CTPOKH COOTBETCTBYET IIPOM3BE/ICHUIO

(5k +2)(51 +4) =25kl + 20k +10] + 8 =
=25kl +20k + 101 + (5+ 3) =5(5kl + 4k +21 +1) + 3,

U OCTATOK IIPY JeJICHUM HAa 5 paBeH 3.

Mopasb: x0Tsl OOLIETro JOKA3aTEIbCTBA JIEMMBI ([JIsI TIPOM3BOJIBHOTO P) MBI
[I0Ka HE 3HAeM, /IS JII0OOr0 KOHKPETHOI'O 3HAYCHUs p JieMMa (ecsu BepHa!) Mo-
eT OBITh J0Ka3aHa MepeOOpOM BCEX BApHAHTOB: HAJ0 NEPEMHOXHUTH BCE BO3-
MOXHBIE TTapbl OCTATKOB @, b oT 1 10 p — 1 1 yOequThCsl, YTO HU OJTHO U3 STHUX
IIPOM3BE/ICHUI HE JIEIUTCS HA P.

BBIBOZ[ JIEMMBI U3 TECOPEMBI

ChopMy/IMPOBaHHYIO HAMH JIEMMY MOXHO JIOKa3biBaTh Tak. [lycts a u b He
JeJIATCS Ha p. PasiioXuM MX HA MHOKUTENIU. B 3THX Pas/IOKEHHUSIX MHOKHTEJIS
p Her. CoemvHsAS pasyioKeHUs Ui a U b, monyuum pasioxeHue s ab, B
KOTOPOM HeT MHOXUTesass p. C Apyroil CTOpoHsl, eciu ab nenutcs Ha p, TO
HAYaB C BBIJICJICHUSI MHOXUTEJISI P, MBI TIOJIyYlM pasjioxeHue juis ab, B koropom
MHOXHUTEJIb P €CTh. YTO NPOTUBOPEUNT €JMHCTBEHHOCTH PA3JIOKCHUSI: B O/HOM
PA3IOKEHUN MHOXUTENb P €CTh, @ B JPYTOM HeT.



Yto maér HaM 5TO paccyx/eHue? PaHpllle MBI BHIBOJWIM TeopeMy 00 eIWH-
CTBEHHOCTU PA3JIOKEHMs U3 JIEMMBI, a Telepb HA00OPOT: NPEANOJIOKUB €IMH-
CTBEHHOCTb Pa3JIOKEHMsA, NOKaszad JieMMy. IIpoky B 9TOM, BIIpOYEM, HEMHOIO:
Wpan xuBaet Ha [lerpa, a [éTp kuBaet Ha MBaHa, Kak rOBOPUT MOCJIOBUIIA, 1 TIO-
JIy4aeTcst KIOPOYHBIA Kpyr». Tak 4To 00a yTBEPHK/ICHUSI — TEOPEMA O €IMHCTBEH-
HOCTM PA3JIOKEHUs HA MHOKUTEJIM M HAIIA JIEMMA — OCTAIOTCS HEJ0KA3aHHBIMMU,
XOTSI MBI U 3HAaEM, YTO U3 OJHOTO M3 HHUX CJIETYET ApYroe.

YIUBUTEJIBHBIM 00Pa30M OKAa3bIBAETCS, YTO BCE-TAKM STO HE COBCEM KpPYT.
Ecmm nmoapo6HO mpoaHams3rpoBaTh AOKA3aTEIbCTBA, TO MBI YBU/IUM, 9TO YTBEpP-
KJICHHE JIEMMBI CBOJMTCS K CaMOMy ceO€, HO JIJISi MEHBIIMX P, 4TO II03BOJISET
3aBEPIIATL paccykjcHue Mo mMHAyKiwn. Ceifyac MBI MOJPOOHO OOBSICHAM, UTO
HAMeETCsI B BULY.

3aBepmeHHe JAOKa3aTeJIbCTBa

INoka MBI He J0Ka3a/M JIeMMY, Oy/IeM Ha3bIBaTh TIPOCTOE UKICTIO P XOPOWUM,
ecmm U1 Hero jemma BepHa. (Ha camom gene Bce mpocThie dmcia XOpoue,
TOJIBKO 2TOro Ml eié He 3HaeM.) OcrasbHble (HE XOpOIIME) IIPOCTBIC YMCJIA MBI
OylieM HasbIBaTh MJIOXUMU.

VYpe3aHHas TeopeMa: eCJIM [Ba PA3IMYHBIX ITPOU3BEJECHUS IPOCTHIX YKCE]
PaBHBI, TO B 00OOUX €CTh ILJIOXVIE COMHOXKUATEJIH.

ITo cymecTtBy MBI 2TO yke mokazaiau. [ToBTOpuM COOTBETCTByIOIIEE paccy-
xeHne. Eciy B IBYX pasioxEHMSIX OTHOTO M TOTO € UKCJIa €CTh OOILIME MHO-
JKUTEJIM, COKpaTuM uX. HaM Hajo /1oka3aTh, YTO B OCTaBIIMXCS ITPOM3BECHUSX
(oboux) ecth TUTOXME MHOXKUTEJH. [lycTh 3TO He Tak, U

p]'pz'...:ql'qz'...,

l'IpI/I‘{éM B OJHOH U3 YaCTeil TOr0 PaBEHCTBA (CKAXEM, JICBOM) ILIOXUX MHOXKUTE-
Jielt Het. 'Toraa p; — xopoliee IIPOCTOE YUCJIO, U LIl HETO BEPHA JieMMa (To4Hee,
HE JIEMMa, a YTBEPXK/ICHUE JIEMMBI, OHO K€ OlIpeJesIcHUe xopoluero uucJja). Ilo-
JIy4aeTcsl, YTO MPOU3BEJAECHUE ¢ - ¢ * . .. JEJUTCSA Ha XOpOLIee IPOCTOE YUCIIO
P1, @ HI OJTUH W3 MHOXXUTEJICH ¢; — HeT, 4ero ObITh He MoxeT. (MBI TOJDKHEI
ené MepeiTy OT MPOM3BEACHUS IBYX UHCEN K TTPOM3BEICHNIO HECKOJIBKIX, HO 3TO
JIEJIAeTCSl TOUYHO TaK K€, KaK U paHblLe. )

JlokaskeM Tenepp, YTo IUIOXMX HMPOCTHIX unces1 HeT. (M TeM caMbIM 3aBepuiim
JTOKA3aTeJIbCTBO TEOPEMBI O €TUHCTBEHHOCTU PA3JIOKEHMSI HA MHO>KUATEJIH. )

Paccyxaast oT NpOTUBHOTO, MPEIIOJOKUM, YTO DTO HE TaK M 4YTO IUIOXUE
MIPOCTHIC YMCJIa ecTh. BospMEM HamMeHblee Takoe yrciao. O003HAYMM €ro p.



CocraBuM TaOJIMIly ITPOM3BEACHUI OCTATKOB IIPH AeJIcHUHA Ha p. [TockoJibKy p
ILTIOXOE, B DTOi1 TabJIMIIE TOKEH OBITh HyJIb: JJIs1 HEKOTOPHIX @ ¥ b, MEHBIIVIX P,
npomsBecHue ab nemmTes Ha p 6e3 ocraTka.

Pasnoxxum @ 1 Db Ha mpocThle MHOXUTEU. Bce 3TH IPOCTBIE MHOMKUTEJIN
MeHbLIe p (IOCKOJBKY @ U b MEHbIIe p) U IOTOMY XOpoLue (110 IPEAIOIOKEHUIO
9UCJIO P OBLJIO MMHMMAJIbHBIM IIOXUM YUCJIOM). [IepeMHOKUB PassIoKeHust U1l a
u b, monyunm pasnoxxenue ab Ha xopoume npoctsie MHoxutesn. Ho y ab ects
U Jpyroe pasoxeHHe, HaduHaroueecs ¢ p (IIOCKOBKY ab 1o Ipe/rommoxXe o
JEJIATCS Ha p). A 9TO IPOTUBOPEUUT YPE3aHHOM TEOPEME, KOTOpasi TOBOPUT, UTO
B 0b0omx PA3IOKEHUAX TOJIKHBI OBITH IIOXE MHOMXKUTEJI.

3ameuaHue I/ 3HATOKOB: 00JIcE €CTECTBEHHO /OKA3bIBaTh O/HO3HAYHOCTH
Pa3JIOKEHUS] HA MHOXKUTEJIM C TIOMOIIBIO aJroputMa EBKiInia HaxokJeHWS Hau-
0OJIBILIErO OOLIEro AeIUTENs, HO 3TO — TeMa OTEJBHOIO PasroBOpa, BBIXO/ALIE-
I'0 33 PaMK{ OpOLLIOPBL.

b. IlpocTeiX 4yKcCeJ1 0ECKOHEYHO MHOI'O

JtoT daxt gokazaH yxe B «Hawamax» EBkimiga, v mpuBeséHHOE TaM JOKa-
3aTEJILCTBO /10 CHUX IOP OCTA€TCsl CaMBIM IPOCTHIM U €CTeCTBeHHBIM. Ho ects m
JIPyTHe JT0Ka3aTeIbCTBA, U OHU I10-CBOEMY TIOYYUTEbHBL. MBI ITPUBEIEM HECKOJTb-
KO TAakKMX JOKa3aTeJIbCTB, HadaB ¢ EBkimia.

Hoxka3zaTteabcTtBo EBKIHa

Ilycre HaM faJiv CIIUCOK U3 1 IIPOCTBIX YMCEJI Py, - - . , Py. [lOKaXkeM, uTO Tyza
BXOJSIT HE BCE HIPOCTBIE 4yucJja. [ljist Toro paccMOTpUM 4UCIIO

N=p-p-...-ps+1.

OTO 4MCIO He JEeJUTCS HAlleJIo HU Ha OHO U3 Py, ..., Py (OCTAaTOK paBeH 1).
3HaunT, B pasjokeHre N Ha IPOCTHIC MHOXUTEIN JOJDKHBI BXOIUTH IIPOCTHIC
4nCcIa, OTCYTCTBYIOIINE B HAIIEM CITHICKE.

Hanpumep, /1151 crimcka u3 TPEX HPOCTHIX ymces1 2, 3, 5 moJiydaem

N=2-3-54+1=31.

B JAaHHOM CJly4Yae N camo oka3zajioch MIPOCTBHIM YHCJIOM, HE BXO/AIIAM B CITUCOK.
Ho tak GpiBaeT He BCCT/Ja: HAIIpUMeEp,

2-3-5-7-11-13+1=59-509,

M MBI TIOJTy49aeM JIBa MPOCThIX umncia (59 m 509), He Bxogsime B CIKCOK.
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@ INokaxxure, 4TO TpU JIIOOOM IIEJIOM TOJIOXKUTEJILHOM 71 > 2 CYLIECTBYET
XOTsI ObI OJTHO TIPOCTOE UKCJIO, OOoJIpliee n u MeHbllee n! =1-2-3 - ... n.

TMokaxute, Y4TO CYIIECTBYeT OECKOHEYHO MHOTO IIPOCTHIX ncest Buaa 3k +
2 (paromux OCTaTOK 2 IIpU JeJICHUU Ha 3). [YKa3aHue: CpeAu HPOCTHIX JeJIATesIeH
yncsia Bujga 3k + 2 Beerjga HAMAETCA XOTs Obl OJHO YKMCJIO TAKOI'O K€ BUA.]

IMokaxuTe, 9TO CyIIECTBYeT HECKOHEYHO MHOTO ITPOCTHIX UHICeT Brjia 4k +
3. Tokaxwure, 4T0 CynIeCTByeT OECKOHEYHO MHOI'O IIPOCTHIX urcesi Buyia 6k + 5.

Bce »Ti yTBEpK/ICHMS — YaCTHBIE Cilydan oOuieil teopemel [dupuxie o Tom,
4TO B L[CJIOYMCJICHHONW apu(h)METUIECKOI IIPOIrPECCUU, Y KOTOPOM IIEPBBIA WIEH U
Pa3HOCTb HE MMEIOT OOLIUX JeJIMTesIell, OECKOHEYHO MHOTO IPOCThIX uncesl. Ho
JI0Ka3aTeJIbCTBO DTOM TEOPEMBI MCIIOJIb3YEeT METOMABI MAaTEMAaTHIECKOTO aHAJIM3A U
JIAJICKO BBIXOJWT 32 PAMKH OPOIMIOPHI.

Yucaa depma

Tak Ha3BIBAIOT 4KCJIA
241,224+1,2° 41,22 +1,2'" +1,2°2+1,...

(TIokazartesb CTENECHU €CTh CTelneHb JBoiiku). Ilbep Mepma (TOT camblil, 4TO B
XVII Beke 3amucai Ha MOJISIX KHUTH yTBEpk/IeHUe «TeopeMel Depma» 00 ypaBHe-
i x" +y" = z"; o1y TeopeMy [10Ka3aJM BCEI'O HECKOJIBKO JIET HA3a][) BBICKA3aJl
TIPE/IIOTIOKEHHE, YTO BCE DTU YHCIA TIPOCTHIE.

[NepBbie TATH YMCeT ACHACTBUTEIBHO MPOCTHIE. JIIEp, OHAKO, OOHAPYKWI,
YTO YK€ LIECTOE YUCJIO 232 41 MIPOCTHIM He sBJIsIeTCs U Aenmtcs Ha 641. (Co-
BPEMEHHBII KOMITBIOTEP TIO3BOJISICT HAUTH DTO PA3JIONKEHHUE 3 JOJIM CEKYH/IBI, HO
Bo BpemeHa Pepma m Ditiepa 3TO OBLIO COBCEM HE MPOCTO. Dijiep HAILIE ero,
TIpe/IBAPUTENTHHO JIOKA3aB, YTO BCE JEIMTEN uncaa 232 + 1 JOJHKHB UMETh BHJT
64k +1.)

Brocniencteim cpen unces @epma ObLI0 0OHAPY’KEHO €IIE MHOTO COCTABHBIX,
HO HM OJJHOTO HOBOT'O IPOCTOr0 CPEIM HUX TOKA He HaiijeHo. Tem He MeHee (Kak
3aMeTIs1 3HAKOMBIA Oitjiepa Tosipg0ax, KOTOPBI M3BECTEH KAaK aBTOP 2UNOME3bl
Tonvdbaxa o TOM, YTO KaXJ0€ YETHOE YUCJIO €CTh CyMMa JIBYX IIPOCTBIX), YM-
cira depma MOXKHO MCHOJTB30BATh TS JIOKa3aTEJIbCTBA OECKOHEYHOCTY MHOXKECTBA
MIPOCTHIX Ynces. BOT Kak 3To jmemaercs.

JIBa LIEJIBIX 9YKCJIa HA3BIBAIOTCS G3GQUMHO NPOCMbIMU, €CJIV Yy HUAX HET OOIIMX
nesuresieil (He cunTasl €JIMHULIBI).

[Ipocroe 4mcjI0O p B3aMMHO IIPOCTO C JIIOOBIM YMCJIOM, KPOME JEJISILIMXCS
Ha p. OJHAKO B3aWMHO ITPOCTHIMH MOTYT OBITh M /IBA COCTaBHBIX UMCJIA: CKAXEM,
6 = 2 - 3 B3aumHO mpocto ¢ 35 =5-7.
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JUTS TPEHMPOBKY MOKaXXEM, UTO YMCIIA /1 U 11+ 1 B3aMMHO TIPOCTHI TIPH JIIOOOM
nesioM 71 > 0. DTo HOYTH OYEBUTHO: €CJIU OBl Y HUX OBbLT 001 aesmres d > 1,
TO 3TO O3HAYaJo Obl, YTO [Ba KPATHBIX YKcja d CTOAT PSJAOM, YTO HEBO3MOXHO,
TAK KaK OHU MIYT C MHTEPBAJIOM d . [lpyroe oObICHEHNE: €CJIM 1B YUCIA JCJIATCS
Ha d, TO ¥ ¥X PA3HOCTb JOJDKHA JEJUTHCS HA d. Ay COCEJHHX YKCEJ PA3HOCTDb
pasHa 1 u Ha d JIe/MUTHCSL HE MOXET.

Jlviie HEMHOTO CJIOXHEe TOKa3aTh, YTO N U N + 2 B3aUMHO IIPOCTHI TIPH
Hey€THOM n. B camom jene, oOumit aenutenb d 0JDKeH OBITh JeJUTeIeM pas-
HOCTH, TO €CTh YHCJIA 2, TIOITOMY OCTAETCS €IMHCTBEHHBIN ciaydait d = 2. Ho mo
PE/IIOJIONKEHHIO 1 HEYETHO U HE JICJIUTCS HA 2, TaK YTO ¥ DTOT CJIy4Yail OTIA/aeT.

@ IMokaxkuTe, 9TO MPH JIHOOBIX LIEJBIX MOJOXHUTEIBHBIX 1 U kK WmMcia n U
kn + 1 B3aMMHO TIPOCTHL.

Bepuémcs k unciam @epma M MOKaXeM, 4TO JIIOOBIE [BA M3 HHUX B3AMMHO
npoctel. Jlj1st 3TOr0 ce/aeM Takoe HaOsnojeHue: ecym B uuciie depma 3aMEHUTh
+1 Ha —1, €ro JIErKo Pa3JjIOKUTh HA MHOKUTE/IA C TIOMOILBIO (POPMYJIbI Pa3HOCTH
KBagpaToB. CKakeM,

2 1= -12=02*+1)2*-1).
HpOL[OJI)KaH paCK.Ha,E[I)IBaTI) TEM XKE CHOCO6OM, HOJIy‘{aCM

1=+ -1 =
=2+ DR+ DR - =2*+ D2+ D2+ D2 -1)

(mocsietHUiA MHOXKUTEJIb (2 — 1) MOXKHO U OIyCTUTh, TaK KaK OH PABEH €/IMHULIE).
AHAJIOrMYHO M I OOJIBIINX CTEIICHEH:

26 1=+ D2*+ D>+ D2+ 1D2-1)

1 BOOOWIEe IIpOM3BEAEHUE HEPBBIX Kk uncess DepMma HOYTU PABHO CJIEAYIOLIEMY
yucity ®epMa (MeHbllle €ro Ha 2, MTOCKOJIbKY cofiep>kuT —1 Bmecto +1).

Teneps BUAHO, moyeMy unciaa dPepma B3aMMHO ITPOCTHL: JIOO0# JeauTesb d
nmanHoro uwmcya @epma Oyaer nesmreseM Jirodoro ciaeayromero unciaa depwma,
YMEHBIIEHHOTO Ha 2, ¥ TOTOMY HE MOKET J1eJuTh camMo 3710 uucio Oepma. (Cory-
vail d = 2 TakKe HEBO3MOXEH, TaK Kak Bce uncja depma HEUETHEL )

Wrak, moOsie 1Ba ynciaa depma B3aMHO MPOCTHL. 3HAYWT, B MIX PA3JIOKCHUS
Ha TPOCTHIE MHOXXHUTEJIM BXO/ST PA3/IMYHbIC IPOCTbIe MHOKUTEIA — U TOTOMY
MIPOCTHIX YHCE OCCKOHEYHO MHOTO.
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l'apmonnyeckuii psan

E]_HC OJHO J0Ka3aTEJIbCTBO OCCKOHEYHOCTH MHOKECTBA IIPOCTBIX YUCEJI UC-
TIOJIB3YET pacxodwwocmb 2UPMOHUYECKO20 pﬂda. O1H cJIoBa O3Ha4aroT, 4TO CyM-
Ma

] 1 1 1
+ 3 + 3 +...+ "
MOXET OBITh C/EJIaHAa CKOJIb YTOAHO OOJIBIION, HAZO TOJIBKO B3SITh JOCTATOYHO
MHOT'O CJIaraeMbIX.

Hal"J'IS[Z[HO OTO YTBEPXK/ICHUE MOXKHO ITPEACTABJIATH ceOe Tak. Mul I/IZ[éM YMCHb-

NIAIONIAMUCS TIAXXKKaMU — TepBblil JumHB 1, BTOpoit 1/2, manee 1/3, 1/4,
1/5,... (puc. 2). Oka3bIBaeTCsl, 9YTO HECMOTPS HAa YMCHBIICHHE CO BPEMEHEM
1 1/2

1/3 174 175 ...

& 4 4 >

Puc. 2. PacxomuMocTh rapMOHUYECKOTO Ps/a.

JUTAHBI 1IaTa, TAKUM MaHEPOM MOXHO YITH CKOJIb YTOTHO JTaJIeKO.
Uro0bl yOenuThCs B 3TOM, Pa3ejiM TapMOHIYCCKUM PsiT HA YacTH:

TR (LA VY (LR L L [t
2 \3 "4 56 7 °8)

(B Ka/1001 CKOOKE MOCJIEIHEE CJIAraeMOe UMEET B 3HAMEHATEJIe CTEIeHb [IBOMKN).
[lpaBwio Tyr Takoe: n-s mo CY€Ty CKOOKa HaumHaercs ¢ apodu 1/(2" + 1),
konuaercst poosio 1/2"+1 u comepur 2" ciaraembix. (CkaxeM, ciiejyiouias
ckoOKa Oy/IeT COJepxaTh YMCIa OT § 10 j¢ BKIOUMTENbHO.) HamMensiee s
qucesl B KaX/J0H U3 CKOOOK — IOCJIe[Hee, U €CJIM BCe CllaraeMble 3aMEHHUTh Ha

HEro, TO HOJIYYUTCsI CyMMa

TR (LR R (R L
2 \4 4 8 8 8 8)

B KOTOPO#1 Kaxkziasi ckoOka pasHa 1/2. IlodToMy ecim B3SITh JJOCTATOYHO MHOIO
CKODOK, MBI YHIEM CKOJIb YTOHO JAJIEKO, KaK M YTBEP:KAAIOCh.

YKOKHUTE TAKOE KOJMYECTBO IMArOB (WICHOB Psijia), YTOObI CyMMa ObLIa
oosbiie 100.

BaxxxHo monmmaTh, 4TO camMa MmO cede OECKOHEYHOCTh YMC/IA CJIAaraeMbIX HE
IapaHTUPYET, YTO MBI JIajIeKo yitjiém. Hanpumep, ckojibko Hu Oepy cJiaraeMbiX B

cyMMe
1 1 1+1+1+
2 4 8 16 32 7
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BCE paBHO OOJIBIIE 2 HE TOJYUYMTCS: KAaX/IBIA CJICTYIONVIA WICH COCTABJISET II0-
JIOBUHY OCTABIIETOCSI PACCTOSIHUS JO TOYKA 2 (puc. 3), ¥ MBI Ha K)XJIOM Ilare

1 2

/_\/1/\./114\_

0 1

v

e

Puc. 3. BeckoHeuHo yOBIBaroIasi porpeccus.

MIPUOJIIKAEMCS K DTOU TOYKE B/IBOE, TAK HUKOT/A €€ 1 He JocTUrHyB. PopMaibHO

roBopsi,
1+1+1+1+ +l—2—i'
2 4 8 7 oon o T’
9TOOBI YOEUTHCSL B 3TOM, JTOCTaTOYHO NepeHecTr 1/2" 13 paBoil YacTy B JIEBYIO
U 3aTeM CBEpPHYTbH JIEBYIO YacTh, OOBCAMHIS OJJMHAKOBBIC CJIaracMele.

Pasania mMexay SThMM JByMsl TIpIMEpaMy OOBSICHSIETCSI TEM, 4TO B OECKO-
HEYHO yOBIBAIOIICH Iporpeccuy (BTOPOM IIPUMEPE) CiIaraeMble yOBIBAIOT FOPa3Io
owICTpEE.

Bcé 10 3amevaresbHO, HO TIPU YE€M TYT MPOCThlE YMCJIA? YIUBUTEIHHBIM
00pa30oM CBsI3b CYIIIECTBYET, M OYEHb ITyOoKas. JlaBaiiTe 1Jis HaYaaa IEPEMHOXUM
JIBE CyMMEI

T SLINELL (R
248 T 379277

(0OpaTHBIE CTETEHN JIBOVWKM M TPOMKHU; CKOJIBKO MMEHHO CJIAraeMBIX B KAX/IOM
CKOOKe, MBI penmM 11otom). [locsie packphiTHst CKOOOK B IIPOM3BE/ICHUN BOZHUKHY'T
caaraemeie 1 (kak 1-1), 1/2 (xax (1/2)-1),1/3 (xkax 1-(1/3)), 1/4 (xak (1/4)-
1), 1/6 (xax (1/2) - (1/3)) u Tak ngaymee. 3aMeThTe, YTO IIPU STOM IPOITYIICHA
1/5, mer taxxke 1/7, 1/10 u np. GopMabHO TOBOPSI, IPOM3BEICHAE IBYX CKOOOK
OyZleT CyMMOU BceX JIpoOeil BUa

1
2k31

[P HEe CITUIIKOM OoJblmx k ¥ [ (KakuX MMEHHO — 3aBHCUT OT TOTO, CKOJIBKO
WIEHOB MBI B3I B HALIKX JBYX CyMMax).

UTo0bI BOCIIOJHUTE XOTSI OBl 9aCTh MPOIYLICHHOT0, 100ABUM TPETHil MHOXU-
TEJIb ¥ PACCMOTPUM ITPOM3BECHIE

TFRLIIL IV FRLE L
statgt - 7tgt- sttt
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Tenepp yxe ecTb 3HAMEHATEJW BUIA 2k3l5m (tak uro 1/5 u 1/10 BouuM B
CyMMy), HO, ckaxeM, 1/7 mo-mipexxaemy HeT. UTtoObr mosiBuitack 1/7, Hamo [1o-

MHO>XUTDH HpOI/ISBeL[eHI/IC Ha
1+1+1+
7 49 7
" TaK Jajiee.

[Tpomomkast 3T HAOMIOACHWSI, MOXHO TIPUATH K TaKOMY BBIBOIY: €CJIH OBI
MPOCTHIX 9HCeJT OBIJIO KOHEYHOE YHCJIO N, TO TAPMOHHYECKHUF PSIT OBl HE MPEBBICHIT
2" (a MBI 3HAaEM, 9TO OTO HE TaK — 3HAYUT, MIPOCTHIX YMCET OECKOHEYHO MHOTO).

B camom peuste, mycrs 2,3,..., p — BCE HPOCTBIC YUCJIA U UX BCero n. B
STOM CcJly4ae NpOU3BeACHAE
1+1+1+ 1+1+1+ 1+1+1+
sttt 3Tt ) PR RS

COZICPXKUT N COMHOXUTeJIe. Kax/TbIil M3 COMHOKUTEJIel MeHBIIe IByX (TIpo Tep-
BBl MBI Y€ TOBOPWJIM, OCTAJIbHBIC IOWICHHO MEHBIIE MEPBOro). 3HAYNT, IPO-
mBefeHne Menbie 2", C apyroi CTOPOHHI, B3SIB JOCTATOYHO YICHOB B KaXIOM
CKOOKE, MBI MOXEM IOJIy9UTh II0CJIE€ PACKPHITHSI CKOOOK CKOJIb YTOIHO [IJIMHHBIN
KyCOK TapMOHHYECKOTO psi/ia 0€3 MPOMyCKoB (a Jajblle — C Mpomyckamu). Bens
MBI TIPEATOJIOKIIIN, 9TO JAPYTUX MPOCTHIX UKCENT HET, 3HAYWT, JIIOOOU 3HAMEeHa-
TeJIb TIPE/ICTABUM B BUJIE TPOW3BE/ICHUS MMCIOIIIXCSI.

Takum 00pa3oM, pacxoAUMOCTh TAPMOHMYECKOTO Psia HEM30EXKHO BJICUET 32
C000i1 OECKOHEYHOCTh MHOXKECTBA ITPOCTHIX dnCe!

3ameuanne 1. VIcroJip30Bai Ji1 MBI B TOM PAacCyk/ICHUM OJHO3HAYHOCTD
Pa3JIOKEHUS! YMces1 Ha [IpocThie MHOKUTE mM? Ha camom siesie Her. Eciiu Ob1 pasJio-
*KCHUE Ha MHOXXUTEJTN KaKOr0-JI00 uucyia N ObUIO HEOHORHAYHBIM, 3TO MIPUBEJIO
OBl K TOMY, 4TO IIPY PacKPHITUM CKOOOK y HAC IOSBIJIOCH HECKOJIBKO CIIAraeMbIX
Buga 1/N (CToJibKO, CKOJIBKO €CTh Pa3jIMYHbIX passioxkenuit). Ho ecim paxe c
HECKOJIbKMMM TaKUMH CJIaraéMbIMU CyMMa He OoJibiie 27, TO yX C OAHMM H IO-
JIABHO. A BOT CyLIECTBOBAHHE (XOTSI OBl O/THOTO) PA3JIOKEHHS JIIOOOTO YKCiIa Ha
TIPOCTHIE MHOXWTEJIM MBI JICUCTBUTEJIFHO WCITOJIB30BAIM, KOTJ]a TOBOPIIH, YTO B
TIPOM3BE/ICHIN MOYXXHO TOJIYUYHTH JIIOOBIE YJICHB TapMOHUYIECKOTO ps/a.

3ameuyaHue 2. bosiee ToHKMII aHaM3 (OCHOBAHHBIA HA TEX XK€ HJESIX) II03BO-
JISIET JI0KA3aTh, YTO HE TOJIBKO TAPMOHMYECKUIA Psi/I PACXOIUTCS, HO U PsiJT

LR L L
2357 11T

(B 3HAMCHATEJIAX — IIPOCTBHIC LII/IC.]'IEI) TOXKE PACXOIUTCA.
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CpaBHeHHE KOJIHMYECTB

B HekoTopoM cMBIC/IE 3TO [JOKa3aTeJIbCTBO MOXHO CUUTaTh IepedopMyJIn-
POBKOI1 IIpeJbIIyliero. Mbl IOKaXeM, YTO €CJIM Obl IIPOCTBIX 4uces ObUIO Obl
KOHEYHOE YMCJIO, TO UX ITPOM3BEACHNIA U IIPOU3BEICHUI X CTEIIEHEN HE XBATUJIO
OBl Ha BCEX.

[penroiokum, 9TO0 UMEETCS BCETO 1 MPOCTHIX YUCEHT Py, - - . , Py. BiOEpEM

HEKOTOPOE 1eJIoe TIOJIOKUTEIBHOE k U PacCMOTPHUM YHC/Ia
2 k
Lp.pi.--spr»
a TaKXke YUACiIa 5 ‘
L.p.pss--upas
3aTeM 2 k
1.ps.ps.---.p3»
U TaK Jlajiee BILIOThH 710 2 k
1, pu.Pys---sPn-

Kaxknast crpouka cocroutr w3 k + 1 uucesn (crernerm ot 0 1o k). Beero ecrb n
CTPOYEK, COOTBETCTBYIOIIMX N MPOCTBIM YKMCJIaM. BeiOepeM B Kax /10l CTPOUKE 11O
O/IHOMY DJIEMEHTY U IIEPEMHOXMM UX. B Kax/10#1 crpouke ectb (k 4+ 1) BapuanTos
BBIOOPA, TTOATOMY Bcero BapuaHToB Oyet (k + 1)". (Haumenslniee mpousBe/ieHue
TIOJTy9UTCSI, €CJIA BHIOPATh BCE €IVHUIIBI, HANOOJIBIIIEE PABHO p{‘ p2" . p,’,‘.)

Ecmm — xak MBI IpeInoIoKuiId, HaMepeBasCh IPUITH K MPOTHBOPEUNIO —
HET TPOCTBIX YHCEJI, KPOME P, . .., Pp, TO CPEAHM MOJYYCHHBIX MPOH3BCACHUH
Berpersitest Bee wmncaa or 1 40 2%, B camom siente, xaxioe w3 wucen ot 1 710
2k moskHO Pa3JIOKUTH HA TIPOCTHIE MHOKUTEJU. [Ipy 3TOM KaxKIblii MHOXHUTEJTh
MOKET BOUTU B CTENEHM He OOJbllie k, TIOCKOJIBKY JIaXe CaMOe MAJIoe MPOCTOe
YucsIo 2 B CTECHH 00Jibliie k yKe BBIXOUT 3a Hpe/esibl ydacTka 1. .. 2k,

Uro e nostyuaercs? Kasioe w3 2% umces yuacrka npesicraBumo B Bujie mpo-
W3BE/ICHUS], a TAaKMX Ipom3BesieHuit Bcero (k + 1)". D10 BO3MOXHO, JIMIIb €CJIM
MPOM3BE/ICHMI XBATAET HA BCEX, TO €CTh

2k < (k+1)".

31ech 1 — KOJMYECTBO MPOCTHIX 4MCesa (KOHEYHOE, IO HalleMy MperoJIoxKe-
HUIO), a k MOxHO BhOparh JiioObM. [lostydaercst, uTo mokasarespHasi (PyHKIMSA
k +— 2% pacrér ne Gwicrpee crenennoit k — (k + 1)". Uro HeBEPHO, KaK 3HAIOT
JIIOOWUTEJI MaTEMaTHYECKOTO aHAIM3A.

(Mpr HE OyaeM MPOBOAXTH HOIPOOHO COOTBETCTBYIOLIEE /TOKA3aTEIbCTBO, HO
wiest ero pocta. Ecym Gosbinoe k ypesmuuth emé Ha eqmmmity, To 2 ysonr-
csi. B to ke Bpemst (k + 1)" Bospacrér smus B ((k + 2)/(k + 1))" pa3, uro
1py GoJibimx k (1 ¢ukcupoBaHHOM 1) OJm3Ko K equnuue. [losromy reomerpu-
veckas mporpeccus 2F GHICTPO TEPeroHnT CTeneHHyio (hyHKIIHMIO, C KOTOPOil OHA
CpaBHUBAECTCS. )
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