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Hekotopsle (pakThl U3 apu(PMETUKM CUHTAIOTCS CAMH COOOM Pa3yMEIOIIMH-
€Sl — HACTOJIbKO, YTO J0Ka3bIBAaTh MX B LIKOJIE HE NPUHATO (TeM DoJiee YTO 3TO
He Tak mpocro). K mx wmcimy oTHocnTcs Teopema 00 €TMHCTBEHHOCTH pasJIoke-
HUSI Ha TIPOCTHIE MHOXNTENM (MHOTJA e€ Jake Has3hIBAIOT «OCHOBHOM TEOPEMOM
aprpMETUKIN ).

Jpyroii (pakT, TaxKe He JOKA3BIBACMBIN B MIKOJE — OECKOHEYHOCTb MHOXKE-
CTBA ITPOCTHIX UMCEJL.

B nT0i1 Oponmope MBI IPUBEAEM JI0Ka3aTENICTBA DTUX JIBYX YTBEPKICHHMN (a
JUISL BTOPOTO M3 HUX — JIa’Ke HECKOJIPKO /IOKA3aTEJIBCTR).

A. EIMHCTBEHHOCTb pa3JIOKeHUs

HpOCTI)Ie H COCTAaBHBIC YHCJIa

HanomuuM, uto 1essie mojioxxutensHeie uncna (1,2, 3, .. ) ObBaIOT npocmole u
cocmasHble. COCTaBHbIC — DTO T€, KOTOPHIE PA3IaraloTcs B MPOU3BEACHHE BYX
MCHBIINX, a TPOCThIE — Te, KOTOphle He pasiarafTcd. Hampmmep, wmcimo 6 —
COCTABHOE, ITOCKOIIBKY 6 = 2 X 3. A umcnma 2,3,5,7,11,13,17, ... — mpocThie
(17 Ha 9TO HE JAEJATCS, KPOME €TIHUITBL M CAMOTO Ce0s1, B YEM MOKHO YOS TUTHCS
nepedopoMm).

ITposepeTe, 9ro wncna 571571 u 999991 aBusoTca cOCTaBHBIMHU. [YKasza-
ue: 999991 = 1000000 — 9.]

Jokaxnre, uto uncio 4" — 1 gBisieTcs COCTaBHBIM TTPY JTI000M 1 > 1.
Hokaxnte, uto uncyio 8" + 1 gBAsieTCs COCTABHBIM IIpU JIO0OM 1 > 1.

E Hokaxute, 9To ecim dmcio k > 1 — cocrasHoe, To umcino 111...111
(k emuHMI)) — TOXKE COCTABHOE.

Pa3zioxkeHrne COCTABHOIO UYHCJIa

Ilo onpeznesIeHHAIO COCTABHOE YMCIIO PACKJIAIBIBACTCS B IPOM3BE/ICHUE JBYX MEHb-
X YrCes. DTU YMCiIa He 00s3aHbl ObITh IpoCThIMU. Eci oHM cocTaBHBIE, TO UX
MOHO Pa3JIOXKUThH Jajbllle — A0 TeX Mop, MOKa He OCTAaHyTCS TOJBKO MPOCTHIE
MHOXKUATEIIN.

CkaxeM, gucsio 1001 — cocrasnoe: 1001 = 7 - 143. Yucno 7 npocroe u
JAIIpIIIe HE pasjaraercs, a BOT 143 pasymaraercs B NPOM3BEIEHNAE JBYX MPOCTHIX
uncen: 143 = 11 - 13. B urore noJiyyaem

1001 =7-11-13.



Mg Mornu Obl ICHCTBOBATH MHAYE, 3aMETHUB ISl Havana, uro 1001 = 11-91.
Yucyio 11 mpocroe, a 91 — ner: 91 =7 - 13. Ilosyuaem

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

W JIaJIblIC YK€ HUYCTO HE pas3jiaracresd.
CxeMaTHIeCKU DTU JABa Pa3JIOKCHUSA TIOKA3dHbI Ha pUC. 7.

7}001\143 11;001\91
1 1/ \1 3 7/ \1 3

Puc. 1. JIBa ciocoda noJiyueHUs: OAHOTO PA3JIOKEHHMS.

3ameuanue a5 neJaHTos. CTPOro TOBOPs, MBI €I He JTOKA3alH, 9TO BCS-
KOE€ COCTABHOE YHCJIO PACKIIA/IBIBACTCS B IPOM3BE/ICHHE TIPOCTHIX: BAPYT IPOIECC
pazioxkeHust Oy/eT MPOAOIKATECS W TIPOIOIDKAThCS? JIerko cOOOpasuTh, O/IHAKO,
YTO TAKOI'O OBLITH HE MOXET. Bel[b C KOKJBIM IIAroM 4mcJia yMEHBIIAIOTCHA, U I10-
TOMY B Pa3JIOKECHUM YUCIIa 1 He OoJibiue 1 ypopHei. (M naxe log, n, NOCKOIBKY
MHOXWTEIN TI0 KpaiiHeil Mepe BABOE MEHBIIE TTPOU3BE/ICHUS. )

EXWHCTBEHHOCTD pa3iioxeHus: GopMyIHpOBKa

B namem npumepe (¢ uucsiom 1001) Mbl IByMs CHOCOOAMM IIOJIyYMJIM B UTOTE
ONHO U To ke pasyiokenue. Ho Bcerma ym Tak Oyner? UroOwl yOeauTbes, 4TO
3TO HE TaK YK M OYEBUIHO, PAacCCMOTpUM HprnMep. BoT 1Ba pasioskeHHsI OTHOTO
U toro xe uncna (19165536773) Ha aBa MHOXKUTEJIS:

78227 - 244999 = 19165536773 = 99599 - 192427.

(Ecm xoTuTe, MPOBEPLTE STH PABEHCTBA ¢ MOMOIIBI0 YMHOKCHUS B CTOJIOMK —
STO MOXHO CJEJIaTh 3a HECKOJIBKO MUHYT.)

Ha mepBblit B3OS, B 9THAX /IBYX PasiIoKEHUAX HeT HUYero oommero. He mpo-
TUBOPEYHT JIM TO €TMHCTBEHHOCTH Pa3JIoKeHHMs Ha IpocThle MHOkuTesm? Her,
IIOCKOJIPKY HUKTO HE TQPaHTAPYET, YTO BBIIFCAHHbIE MHOXKHUTEIN — IrpocTsie. Ha
CaMOM JIeJIe OHU COCTABHBIE.

(st 3HaKOMBIX ¢ anroputmMoM Ekimma.) He uwrast maneiine, pasioxure
STH 4YKMCJIa HA JAJIbHENIIE MHOKUTEIIM.



PackpoeM Hair HeOONBIION cekpeT, Kak ckazai Ovl Cepreit JloBiaTos:

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

7 00a pasiioKeHNs MOJIYYAIOTCsl IPW PAs3IMYHON TPYIIIMPOBKE MHOXWUTEJEH B
IIPOU3BE/ICHUN
137 - 337 - 571 - 727

(MBI CIICIIHAILHO BHIOpAN TPEX3HAYHBIE ITPOCTHIE YHCIIA, YTOOBI JCIUTEIh OBLIO
TPy/IHEe HANTH ITOI00POM).

Taxk 4To 3TOT MpHMep HPOTUBOPEYHT TEOPEMeE O €TMHCTBEHHOCTH Pas3JIOKEHUS
Ha TIPOCTBHIE MHOXHWTECJIM JIMIIb HA nepan‘/‘I B3IJIA. Ceituac Mbl TOPKECTBCHHO
MpoBo3MIIacUM ¢¢ (POPMYJIMPOBKY, a 3aTeM IMPUCTYIINM K JIOKA3aTEJIbCTBY.

Teopema 0 €IMHCTBEHHOCTH Pa3JIOMKEHHA HA MHOKUTENM («OCHOBHAsS
TeopeMa apudMeTHKW» ). JIBa pasnokeHns OIHOTO M TOTO K€ uKCiIa Ha
MPOCTBHIE MHOXXUTEJIN OTJIMYAIOTCA JIMUIB TTOPSAIKOM COMHOXHUTEJIEH.

(JdpyruMu cJIoBaMH, B 3TH JIBA PA3JIOKEHUS BXOAT OJTHH U T€ 5Ke MHOXKUTEIN
1 B OTHOM 1 TOM K€ KOJIMYECTBE, XOTs, BO3BMOXHO, U B Pa3HOM IIOPsI/IKE. MokHO
ObLJIO ObI AOTOBOPUTHCA 3alTMCBIBATD MHOXHWUTECIIN B Hey6bIBaIO]_l_[eM TMopsaKe, H
TOI/Ia PA3JIOXKEHUE ObLJIO OBl COBCEM OHO3HAYHO. )

B ciemyronx pasziesiax MBI MOCTENIEHHO JOKAKEM 3Ty TEOPEMY.

OcHoBHa"A JIeMMa

Ba)KHyIO POJIb B JOKA3aTCJILCTBE UI'PACT CIICAYIOLIAs

Jlemma. Ecim npomsseseHue ab IByxX LiesibIx uuces ¢ U b jgenmrcs Ha
IIPOCTOE YUCJIO P, TO XOTS Obl OIMH U3 COMHOXUTEJICH JENUTCS HA P.

Cl10BO ¢JIeIUTCA» O3HAYACT «IEJUTCA 03 OCTaTKay: LieJIoe YUCIO M JeITCs
Ha LeJIoe unciio 1 # 0, ecii OCTaTOK OT JCJICHUSI A1 HA N PABeH HYINIO (TO €CThb
m/n — uenoe 4ncio).

Ty *e camyro neMMy MOXHO C(pOpPMYJIMpOBAaTh U MHAYE:

® ¢CJIM [IBA YUCJIa He JEJIATCA Ha p, TO U UX IIPOU3BecHNE He JIEJIUTCS Ha P,

e ecm mpomsBesicHue ab fenmTces Ha p, a HMEPBHIT COMHOXKHTEIb @ HeE Je-
JIUTCSI HA P, TO BTOPOIl COMHOXMWTEIIL b jiesmTes Ha p.

Bee 3t Tpu (pOPMYJIMPOBKH PA3HBIMU CJIOBAMU T'OBOPAT OJHO M TO Xe: HeE
MOXET OBbITb, UTOObI OJHOBPEMEHHO UMCJIO @ HE [EJIMIOCh HAa p, 4ucio b ne
JEeJIIIOCH HA p ¥ TIPOM3Be/ieHre ab [eNuioch Ha p.



(HapomHast MyapoCTbh COBETCKOI1 SMOXH INIACHJIA, UTO YEJIOBEK HE MOXET ObITh
OJHOBPeMEHHO 1opsiounbiM, yMHbIM U wieHoM KIICC. Pasnocwiibhbie opmy-
smpoeky: ymHbIA WieH KIICC He MOXeT OHITH HOPSIOYHBIM, TOPSIOUHBIA WiICH
KIICC ve mMoxeT OBITh YMHBIM W T.7I.)

3ameuanmne 1. B jemmMe cymecTBeHHO, UTO 4MciOo p mpoctoe. CkakeM, Tph
p = 6 yTBepX/IcHUE JICMMBI HEBEPHO: MPOM3BECHUE nCes 2 M 3 JesuTCs Ha 0,
a HU OJIMH W3 COMHOXXUTEJICH Ha 6 He genuTcs.

3ameuanne 2. V3 1eMMBI JIETKO CIIelyeT aHAIOTMYIHOE YTBEPK/ICHYE /IS TIPO-
V3BOJILHOTO YVICJIa COMHOKUTEIIEH: €CIM UX [TPOM3BE/ICHIE IEJINTCS Ha IIPOCTOE P,
TO XOTsI OBl OJIH M3 COMHOXKUTEJICH AemTcs Ha p. Hamprmep, mycTs npomsse/ie-
Hue abc Tpéx coMHOXKUTENEH AeamTCs Ha p. 3anvcas ero kak (ab)- ¢, 3akinouaem
0 JeMMe, 4To Jinbo ab nenutcs Ha p, Jmbo ¢ pesmrcs Ha p. B nepeoM ciyuae
HAJ0 HPUMEHUTH JIEMMY CIIE Pa3 M 3AKJIIOUUTH, YTO JMOO a AenuTcs Ha p, 1o
b nmeimrcs Ha p. (AHAIIOTUYHOE PACCYXJICHHE TOJIUTCS U JIJISL GOJIBIIETO WHCIIA
COMHOXKUTEJIEMN. )

BI)IBOZ[ TEOPEMbBI H3 JICMMbI

MB5I 10 cux Top He /T0Ka3aiiil HA OCHOBHOM TeopeMHl (00 eIMHCTBEHHOCTH Pa3iio-
JKeHUsI), HU cpOpMyIMPOBaHHOI JieMMbl. HauHEM ¢ TOro, 4TO BBIBEJIEM TEOPEMY
13 JEMMEBL. OTO JeJaeTcs Tak.

[TycTh MMEIOTCS 1B PA3JIOKEHHS OJJHOTO M TOTO K¢ YMCIIA HA MPOCTHIE MHO-
KUTEJIU:

Pr P =q G- ...
Ecmm B HMX ecTh OO MHOXHUTENL (OTHO M3 p; PAaBHO OJHOMY U3 ¢j), CO-
KpaTuM o0e 9acTy Ha DTOT OOIMIT MHOXKHUTENb. ByJeM MOBTOPATH BTO 710 Tex
II0p, IOKa O0IMX MHOXKHUTEJIEH He ocTaHeTcs. Ecim npu >ToM cokpatutcs Beg (B
00eHX JaCTSIX OCTAHETCs SAWHMIIA), TO OTO O3HAYAET, UTO FICXOJHBIC PA3JIOKCHUS
OTJIMYAJIUCH JIMIIb MOPSIKOM MHOXKHUTEJICH, Kak U TpeOyeT TeopeMa.

Eciau cokpatutca He BCE, TO B 00EMX YaCTSIX OCTAHYTCs KAaKUe-TO HECOKpa-
TuBHMecsd MHOUTeI. (Ecimi ¢ ofHOM CTOpOHBI COKpaTUTCS BCE, TO MOJIYUUTCSI
€IMHUIIA, U IIOTOMY C JPYIOH CTOPOHBI TOKE€ JOJDKHO BCE COKPATUTECS.) ITO
IIPOTABOPEUNT JIEMME: €CIIA

N:plpzquqz
¥ OOIIUX MHOKHUTEJEH HET, TO IIPOU3BEICHUC N = q Q2 - ... ACTATCA Ha Dy
(HOCKOHLKy N = 2 .), a HUA OJIMH U3 COMHOXKUTEIJEN ¢i HE NIEJIUTCA Ha Py

(pocToe YMCIIo ¢; MOXET JSJIMTHCS JIMIIb HA €AWHUIYY W Ha ceds, a ¢; # pi,
TaK KaK OOIMX MHOXHUTEJIEN HET).

I/ITaK, TeopemMa 00 €AMHCTBCHHOCTU PA3JIOKECHMS HA IPOCTBIC MHOXUTEJIN CJIC-
JyeT u3 chopMyIMPOBAHHONM HAMU JieMMBI. Ho kak jokazaTe Jremmy?



JleMMa [J1fi KOHKPETHBIX p

PaccmoTpiM 151 Havana ciaydvait p = 2. Uncna, gensiecsd Ha 2, HA3BIBAIOT 9ET-
HBIMH, 2 He JIEJISIHECS — HEYETHBIMU. JleMMa yTBep:KIaeT, 9TO IIPOM3BE/ICHHAE
JIBYX HEUETHBIX YMCEN HEYETHO.

JlokazaTh 3TO COBCEM IPOCTO: MPY JICJICHAN 1IEJIOT0 YHCIIA HA 2 TTOJIydaeTcs
octatok 0 ayst u€THbIX ynces 1 1 11 Hew€THbIX unce. [loaToMy HeuéTHBIE unca
umetor Bug 2k + 1 pna neneix k. IlpowssejeHue OBYyX HEUETHBIX UYKUCEN UMEET
BUJL

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

TPU IEPBBIX CJIATAEMBIX JIEJSITCSA Ha 2, MODTOMY LU JICJICHMM HAa 2 B OCTaTKe
MIOJIYUYATCSL €IMHALIA — TO €CTh IIPOU3BE/IEHAE HEUETHO.

Hemnoro cioxnee ciyuair p = 3. Ilpu nenennu Ha 3 BO3MOXHBIL ocTtarku 0,
1 u 2, nosToMy He jesisiiecs: Ha 3 uucsa ObiBaloT ByX BUAOB: 3k +1 u 3k + 2.
JJ1s1 ipou3BeCHHS IBYX He JEJISLIMXCS HA 3 YMCeJl eCTh, TAKUM 00pa3oM, YeThIpe
BapHUaHTa:

Gk+1@I+1) =9k +3k+314+1,
Gk+1)@B1+2) =9kl +6k+31+2,
Gk+2)BI+1) =9k +3k+6]+2,
Bk +2)(31+2) =9k +6k +6]+4.

IlepBbie TpH claraeMbIX BO BCEX CJIy4aX AEJISTCA HA 3 HAIEJIO, U OCTATOK OMpe/e-
JisieTcs mocJeJHAM cyiaraeMbiM. OH paBeH cOOTBeTCTBeHHO 1, 2,2, 1 (B mocien-
HeM ciydae 4 = 3 4 1, Tak 4TO B OCTaTKe Ionydaercs 1).

Y106HO M300pasUTh CKa3aHHOE B BUJE TAOJWIIH YMHOXXECHHS OCTATKOB IIPH
JIEJIEHUH Ha 3 («I10 MOAYIIO 3»):

1|2
1)1
2|1

B nipaBoit HIKHEN KIIeTKe (IIPOU3BE/ICHUE JBYX OCTATKOB 2) CTOMT 1, Tak Kak
2-2 = 4 gaér ocrarok 1 npu jmestenny Ha 3. BusHo, 9TO BO BCEX CIIy4Yax OCTAaTOK
HE HyJIb, [IODTOMY IIPOU3BEACHUE HE ACJIMTCA HA 3 U JeMMa (i1 cityvyast p = 3)
JIOKaQ3aHa.

Amnarormgaas TabIMIa YMHOXKEHHS OCTATKOB TIPY JICJICHUN Ha 4 MMeeT BU

2

— DN 2| W

1
1
2
3

2
0
2




B neit umeertcs HYJIb; DTOT HYJIb IJIACUT, YTO MPOU3BCACHNEC ABYX YNCEJI, JAIOMNX
IIpY JejieHud Ha 4 OCTaToK 2, jeymrest Ha 4 0e3 ocrarka:

(4k +2)(4]1 +2) = 16kl + 8k + 8/ + 4.

3TO ¥ He YAWBUTEJBFHO, BETh YHACIO 4 HE TIPOCTOE W /IS HETO JIeMMa HeBepHa:
nipomsBeieHre 2 - 2 = 4 jeymrcst Ha 4, 2 COMHOXKUTEIM HE JIEJISITCSL.
3aro st p = 5 BCE OIATh XOPOILIO:

112134
111(2]|3|4
21214113
31311412
414 1312]1

CkakeM, YETBEPTHIA JIEMEHT BTOPON CTPOKH COOTBETCTBYET IPOHM3BEICHIUIO

(5k +2)(51 +4) =25kl + 20k +10] +8 =
=25kl +20k + 107/ + (5+3) =505kl +4k +21+1)+ 3,

U OCTATOK TIPU JICJIEHUU Ha 5 paBeH 3.

Mopasib: XOTsI OOLIETO [10KA3aTeJIbCTBA JIEMMbl ([JIsl IPOU3BOJIBHOTO pP) MBI
II0OKa He 3HAeM, AJIA JIIOOro KOHKPETHOro 3HAaueHWs p JieMMa (eciid BepHal) Mo-
A&KeT OBITh JOKa3aHa IepeOOPOM BCeX BaDMAHTOB: HAJO IIEPEMHOMKUTb BCE BO3-
MOXHBIC IIapHl OCTaTKOB a, b oT 1 10 p — 1 u yGequThCs, YTO HU OTHO W3 DTUX
HpOI/IBBeZ[eHI/II‘/‘I HE OCJINTCA Ha P.

BI)IBOA JIEMMBI N3 T€OPEMBI

ChopMyJIMPOBaHHYIO HAMU JIEMMY MOXHO JOKas3biBath Tak. Ilycte a u b He ne-
JATCA HA p. PasnoxkuM ux Ha MHOXKUTEIU. B 3THX pa3yioKeHUsIX MHOXHUTEIIS P
ueT. Coe/IMHSAS Pa3TIOKeHus It @ U b, TIOJTyunM pasJioskeHue JUisd ab, B KoTopoM
Her MHOXKUTeIs p. C Ipyroit CTOPOHbI, e ab JeNuTCs Ha p, TO HAYAB C BBIJIE-
JICHUSI MHOXKUTEJISL P, MBI [IOJIYYUM PA3JIOKEHUe JUIs ab, B KOTOPOM MHOXKHUTEITh
p ectb. UTO NMPOTHBOPEUNT €AMHCTBEHHOCTH PA3JIOKEHUS: B OJHOM PA3JIONKECHUN
MHOXHTEJIb P €CTh, a B IPYTOM HET.

Uro maét Ham 3T0 paccyxkaeHrie? PaHblie MBI BBIBOIUTH T€OpeMy 00 evH-
CTBEHHOCTH PAa3JIOKCHUS W3 JIEMMBI, a TEIeph HAOOOPOT: IMPEITOJIOKIB C7IHH-
CTBEHHOCTh Pa3NIOKEHUs, JoKazaiuu JiemMMy. [Ipoky B 5TOM, BIpPOUYEM, HEMHOIO:
Mpan kuBaet Ha Iletpa, a [lérp kuBaer Ha MBanHa, kak rOBOPUT IMOCJIOBUIIA, 1 TIO-
JIy4aeTCs «[OPOYHBI KPyr». Tak uTo o0a yTBEpKACHHS — TEOpEMa O ¢ANHCTBEH-
HOCTH PA3JIOKCHUSI HA MHOKUTEJIM U HAIIA JIEMMa — OCTAIOTCA HEAOKA3aHHBIMY,
XOTSI Mbl ¥ 3Ha€M, 4TO U3 OJHOIO M3 HUX CJIEIYET JAPYroe.



YIUBUTEIIBHBIM 00Pa30M OKA3bIBAETCS, UTO BCE-TAKM ITO HE COBCEM KpYT.
Eciiu 1101po0HO 11pOaHAIM3UPOBATh JOKA3ATEIbCTBA, TO MBI YBUIUM, YTO YTBEP-
AKJIEHHME JIEMMBI CBOJMTCA K caMoMy ceOe, HO IS MEHBIIAX p, YTO IIO3BOJIAET
3aBEpLIUATh PAcCykJeHUe 10 MHAykimu. Ceitdac MBI IIOAPOOHO OOBSICHUM, 4TO
MMEETCsT B BUY.

3aBep1neHHe AOKa3aTEJIbCTBA

IToka MBI HE TOKA3aIIM JIeMMY, Oy/IeM Ha3bIBaTh IIPOCTOE UUCIIO P XOPOWUM, €CIIA
7 Hero JemMMa BepHa. (Ha camoMm feyie Bce MpocThle UMCIiia XOPOIIVE, TOJBKO
STOro MH emé He 3HaeM.) OcTajpHBIe (He XOPOIE) MPOCThIE YMCIIA MBI OyaeM
HA3BIBATD MJIOXUMU.

Ype3aHHasi Teopema: eCJM /Ba PA3IMYHBIX IIPOW3BEICHUS TMPOCTHIX UHICEJ
PaBHEL, TO B 00OUX €CTh IJIOXME COMHOXHUTEIIH.

ITo cymectBy MBI 3TO yxke gokazainu. [loBTopuM COOTBETCTBYyIOIIEE paccy-
*kenvie. Ecm B IBYX pasJIOKEHVISIX OTHOTO W TOTO K€ Yrcia eCTh OOIie MHO-
JKUTEIN, COKpaThM mX. Ham Hajo Joka3aTh, 9TO B OCTABIIMXCS IIPOM3BEICHUSAX
(obomx) ecTh IUTOXHE MHOXUTENU. [lycTh 3TO He Tak, U

bhhp = P--...,

[IPUIEM B OJTHOM M3 YACTEH ATOrO PaBEHCTBA (CKAXKEM, JICBOI) ILTOXUX MHOXUTC-
Jiert Het. Toraa p; — xopoiiee MPOCTOE YKCIIO, U AJIsI HEro BepHa JieMMa (TovHee,
He JICMMa, a YTBEP)KJCHHE JIECMMBI, OHO € OIpeAesIeHHe xopoliero uucia). llo-
JIy9aeTcsl, 9TO MPOMBBEACHUE ¢y - ¢» - . . . JEJUTCS HA XOpolllee MPOCTOE YUCIIO
P1, 4 HA OJIVH W3 MHOXWTEJIEH ¢; — HeT, Jero ObITh He MoKeT. (MBI JIOJKHBI
ellE IEPENTH OT IIPOU3BEACHUS JIBYX UHMCEN K IIPOM3BE/IEHUIO HECKOJIBKUX, HO DTO
JieJIaeTCsl TOYHO TaK e, KaKk M PaHbIIe. )

JlokaxeM Tenephb, UTO IJIOXMX MPOCThIX uncest HeT. (M TeM caMbIM 3aBeplunm
JIOKA3aTeJIBCTBO TEOPEMBI O €MHCTBCHHOCTH PA3JIOKEHUS HA MHOKUTEJIN. )

Paccyxaast 0T MPOTHUBHOTO, IPEAIONOKNAM, YTO 3TO HE TaK U YTO ILIOXUE
TIPOCTHIC YKcTa ecTh. Bo3pMEM HamMeHEIlee Takoe wuciio. OO03HAUNMM €ro p.

CocraBuM TabJIMITy [IPOM3BEICHUI OCTATKOB IIpU JieJieHH Ha p. [Tockosbky p
IUIOXO€, B DTON TabuuLie JOJDKEH ObITh HyJIb: IS HEKOTOPBIX ¢ ¥ b, MEHBLINX P,
npoussejieHue ab gesmrcs Ha p 6e3 ocraTka.

PasnoskuM ¢ W b Ha TIIpOCThIe MHOXUTEIU. BCe 3TH MPOCTHIE MHOKUTEIIN
MeHbIle p (TIOCKOJIBKY @ U b MEHBIIe p) U MOTOMY Xopoume (IO PEe/IIOJIOKEHIIO
YuCIIo p OBUIO MUHUMAJIHHBIM IIJIOXVM YHCIIOM). [IepeMHOXKUB pas3itoxeHus T a
u b, nosmyunm pasnoxeHue ab Ha xopouve npoctsle MHOXHTeIM. Ho y ab ects
U JIpyroe paziokeHne, HaYMHaroueecsi ¢ p (MOCKOJIBKY ab 10 NpeArosioKeHuIo
JEJIUTCS HAa P). A 3TO NPOTUBOPEUUT YPE3AaHHON TeopeMe, KOTOpast TOBOPHUT, 4TO
B 000HX Pa3IIOKECHUAX JTOJDKHBI OBITh TIJIOXVE MHOKUATCIIH.



3aMevaHWe 11 3HATOKOB: 0OJI€€ €CTECTBEHHO JIOKA3bIBATh OJHO3HAYHOCTD
PA3JIOKEHUST HA MHOXKUTEJIM C MOMOIIBIO ajiropuTMa EBKIMIa HAaXOxX/ICHUsT Hau-
OOJIBIIETO OOIIETO JEIUTEISI, HO 5TO — TeMa OT/EIIFHOTO PasrOBOpPa, BEIXOISIIETO
3a paMKd OPOIIOPHL.

b. IIpocTbiX unces1 0€CKOHEYHO MHOIO

Orot dakT nokazaH yxe B «Hauamax» EBxinza, 1 npuBea€HHOE TaM AOKA3ATEJIb-
CTBO IO CHUX IIOp OCTa€Tcs CaMBIM IIPOCTBIM U ecTecTBeHHBIM. Ho ecTs u apyrue
J0KA3aTelIbCTBA, U OHU [10-CBOEMY IIOYIUTEJILHBI. MBI IIpUBEIEM HECKOJIBKO TaKHUX
JOKa3aTelIbCTB, Hadap ¢ EBkima.

Hoka3aTeascTBo EBKIHAA

HYCTI) HaM JiaJid CIIMCOK W3 1 IIPOCTBIX YUCCII Py, ..., Pn. HOKa)KeM, 41O TyHa
BXOZAT HE BCE INPOCTHIE YMCIIA. ﬂ.]'[ﬂ OTOI'0 PaCCMOTPUM YUCIIO

N:P1P2Pn+1

3TO YMCIIo He AEJUTCS HAIleJIo HU Ha OJHO U3 Py, ..., Pp (OCTaTOK paBeH 1).
3nagnT, B pasioxkeHvie N Ha MPOCThIC MHOXKUTEIM JTOJDKHBI BXOJWUTH TIPOCTHIC
YHiCIIa, OTCYTCTBYIONIAE B HAIIEM CIIMCKE.

Hanpumep, asist crivcka w3 TPEX MPOCTRIX upces 2, 3, 5 TosrydaeM

N=2.-3-5+1=31.

B nannom citydyae N camo OKa3ajioCh IPOCTBIM UYKCJIOM, HE BXOJISIIUM B CIIMCOK.
Ho Tak OpiBacT He Bcerja: HapuMmep,

2-3-5-7-11-13+1=159-509,

1 MBI [IOJIYYaeM JiBa IpocThIX uncia (59 u 509), He BXOASIIME B CHHUCOK.

@ [NokaskuTe, 9TO OpH JIFIOOOM TICJIOM ITOJIOKUTEIHFHOM 1 > 2 CYIIeCTBYeT
XOTsI OBl OTHO IIPOCTOE YMCIIO, OoJbllee 1 U MeHbllee 1!l =1-2-3-.. .- n.

[MokaskuTe, YTO CYIIECTBYeT OECKOHEUYHO MHOTO IIPOCTHIX YHCEIl BHA
3k + 2 (matommx ocrarok 2 mpu JiejieHnd Ha 3). [YKazaHue: Cpeiid HPOCTBIX
JeuTeei uncia suga 3k + 2 Bcerga HaAETCa XOTd Obl OJHO YKMCJIO TAKOI'O XKe
BU/IA. ]

IMokaxuTe, YTO CyLIECTBYET OECKOHEYHO MHOTO ITPOCTHIX UHCEN BHIA
4k + 3. Ilokaxure, 4TO CyLIECTBYeT OECKOHEYHO MHOIO HPOCTBIX UMCEN BUJA
6k +5.
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Bce 3TH yTBEp)KAEHMST — YACTHBIE CJIydau oOuieil Teopemsl Jlupuxiie o ToMm,
YTO B LEJIOUMCIIEHHON apudMETUMUECKON IIPOIPECCU, Y KOTOPOM NIEPBIA YJIEH U
Pa3HOCTh He MMEIOT OOLIMX JeImrellel, O0eCKOHEUHO MHOIO IIpOcThIX umcel. Ho
JOKa3aTeIbCTBO DTOM TEOPEMBI MCIIONIB3YET METOIBI MATEMATAIECKOrO aHAIA3a 1
JIaJIeKO BBIXOJWT 32 PAMKW OPOIIIOPHL.

Yucia Pepma

Tak Ha3BIBAIOT YHUCIIA
24+1,224+1,24 +1,25+1,2"9+1,22 +1, ...

(Toxasaresb CTENEHM €CTh CTeneHb ABOkM). Ilbep ®epma (TOT camblif, uTO B
XVII Beke 3amucai Ha HOJISAX KHUTY yTBepxkaAeHUE «TeopeMbl Depmay 00 ypaBHe-
i x4y = z"; 3Ty TeopeMy TOKa3aJIM BCETO HECKOJIBKO JIET Ha3a/l) BBICKA3all
IIPE/IIOI0AKEHNE, 9TO BCE 3TU YMCIIA IIPOCTHIE.

[lepsble NATH YMCENl AEHCTBUTENBHO IIPOCTble. DIIIep, OJHAKO, OOHAPYXWII,
uTo yske mecroe uncio 232 + 1 npocThiM He ABJIsercs u aeurcs Ha 641. (Co-
BPEMEHHBIN KOMIIBIOTEP MO3BOJISIET HAWTH 3TO PA3JIOKEHHE 3 JIOJM CEKYH/BI, HO
BO BpeMeHa ®epma 1 Jilsiepa 3T0 ObIO COBCEM HE IIPOCTO. DMJIep HALIEN €ro,
TIpe/IBAPUTEIIBHO JIOKA3aB, UTO BCE JENUTENH uncia 2°2 + 1 JI0JKHB MMETh BHJ|
64k +1.)

Broceacrsum cpenu wucet Pepma ObUIO OOHAPYKEHO €LIE MHOI'O COCTABHELX,
HO HM OJJHOT'O HOBOTO ITPOCTOTO CPEAM HMX TOKa He HaiieHo. Tem He MeHee (Kak
3aMeTHJT 3HaKOMBIN Ditnepa [osp10ax, KOTOPEI M3BECTEH KaK aBTOP 2UNOME3bI
Tonvobaxa o ToM, 4o Kax10e YETHOE YUCJIO €CThb CyMMa J(BYX IIPOCTBIX), Y-
cita QepMa MOXKHO UCIIOJIB30BaTh JJIs I0Ka3aTeJIbCTBAa OECKOHEUHOCTH MHOXKECTBA
IIPOCTBIX 4ucell. BoT kak 3To jelaeTcs.

JBa LeJIbIX YMCIIa HA3BIBAIOTCS 83AUMHO HPOCHbIMU, €CIIA Y HAX HET OOIMX
neauretieil (He cudTas eIUHULIBI).

Ilpocroe umciIO p B3aMMHO MPOCTO C JIOOBIM YMCJIOM, KPOME JAEISIUMXCS
Ha p. OIHAKO B3aUMHO IIPOCTHIME MOTYT OBITh U JBa COCTABHBIX UHCJIA: CKKEM,
6 = 2 - 3 B3ammHO TpocTo ¢ 35 =5-7.

JUIs TPEHUPOBKY HOKKEM, YTO YKCIa 1 U 1+ 1 B3aMHO IIPOCTHI IIPY JI000M
nesoM 7 > 0. DTo IOUTH OUEBUAHO: €CJIH OBl Y HUX OB 001Nt gemurens d > 1,
TO 3TO O3HAYAJIO Obl, UTO JIBA KPATHBIX 4MCJa d CTOSAT PSA/JOM, YTO HEBO3MOKHO,
TaK KaK OHHM MJ1yT C MHTepBaJIoM d . [lpyroe o0bsaCHEHME: €CJIM JIBA YUCIIA JeJISTCs
Ha d, TO ¥ UX PasHOCTh MOJDKHA JITIMTHCS HA . A 'y COCETHVIX UHCell Pa3sHOCTh
paBHa 1 ¥ Ha d JEITHCS HE MOXET.

Jlme HEMHOTO CJIOKHEE IOKa3aTh, YTO N U N + 2 B3aUMHO NPOCTH IIPU
HeuétHOM . B camom jgeste, obumit nenutens d 10JDKeH OBITH AEIUTENEM pPas-
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HOCTH, TO €CTh YMCJIA 2, I09TOMY OCTAETCs €AMHCTBEHHBIN ciyyait d = 2. Ho 1o
MIPEIOIMKEHUIO 1 HEUETHO U HE ICJIUTCS HA 2, TaK 4TO U 3TOT CIIyYail OTIAAAeT.

@ [Toxakute, 94TO LPU JHOOBIX IENBIX HOJOXKUTENBHBIX 1 U k 4uciia n u
kn + 1 B3aMMHO TIPOCTBI.

Bepuémcs x wmciam @epma M MOKaKEM, UTO JIOOBIE /BA M3 HHUX B3aHMHO
npocThl. JlJis 3TOro c/iesaeM Takoe HaOumofeHue: eciy B uncie OepMa 3aMEHUTh
+1 Ha —1, ero Nerko pasjoXkUTh HA MHOKUTEJIM C IIOMOLLIBIO (DOPMYJIB PA3HOCTH
kBagparos. CkaxeMm,

2 1= -12=02*+1)*-1).

HpOZ[O.H)KaH PaCKIIAIbIBATh TEM KCE CHOCO6OM, HoJiy4acM

2 1=+ -1 =
=2+ D22+ 1D -D=2*+ D>+ D2+ 12 -1

(nocsegHUit MHOXKUTENDb (2 — 1) MOYXKHO U OIYCTUTh, TAK KAK OH PABEH €IUHULIE).
AHAJIOrMYHO U JJis1 OOJIBIIMX CTEIICHEH:

2 _ 1=+ 1D+ D>+ D2+ 12 -1)

1 BoOOIe IpoM3Be/ieHNe TepBbix k gmcenn DepMa MOYTH PaBHO CIIEAYIONIEMY
uncsly GepMa (MeHBILIE €ro Ha 2, IOCKOJIbKY Co/lepKUT —1 BMecTo +1).

Terieps ByjiHO, nouemy urciia MepMa B3aUMHO POCTHL: JIIOOOH Jesurensb d
nganHoro uucya Qepma OyaeT AesmuresieM Jirodoro cieaymomero unciaa depwma,
YMEHBIIIEHHOTO Ha 2, ¥l IOTOMY He MOXeT JAeJUTh caMo 3To unciio ®epma. (Ciy-
yait d = 2 Takke HEBO3MOXEH, Tak Kak Bce uuciia depma HEUETHHI.)

Wrak, mo6sie /1Ba uncia Oepma B3aMMHO IPOCTHL. 3HAYMT, B MX PA3JIOKCHUS
HA TPOCTHIC MHOXKUTEIIN BXOAST PA3JIMYHBIE MPOCTHIC MHOXKUTEIIN — U MTOTOMY
MIPOCTBIX YUCeJ OECKOHCUHO MHOTO.

TapMmonuyeckuii pajg

Emg€ 07HO 10Ka3aTesheTBO OECKOHEUHOCTH MHOXECTBA TPOCTBIX YMCEJT UCTIONb-
3yeT pacxo0umocms 2apMOHUNECK020 Psidd. DT CIIOBA O3HAYAIOT, YTO CyMMa

1+1+1+ +1
2 3 7 on

MOKET OBITh CAeJjIaHa CKOJIb yroJaHO 60.]'[bLHOI>1, HAJI0 TOJIBKO B3ATh JOCTATOYHO
MHOI'0 CJIaraCMbIX.

12



1 2
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Puc. 2. PacxonumMocTh rapMOHUYECKOTO PsLJIA.

HarssiiHo 3T0 yTBEpXK/IEHHE MOXKHO MPEICTABISATH ceOe Tak. MBI UM yMeHb-
IIAIONMMUCS [a)KKaMyU — TepBbiit jumHel 1, Bropoit 1/2, nanee 1/3, 1/4,
1/5,... (puc. ??). OkasbBaercsi, YT0 HECMOTPSI HA YMEHbIICHUE CO BPEMEHEM
JUIMHBI 11Iara, TAKAM MAHEPOM MOXKHO YHTH CKOJb YTOJHO JIaJieKo.

Uro0bl yOeauThCA B 3TOM, Pa3fieM FapMOHUICCKUI PsAJl HA YacTH:

ISy L
2 \374 576 7 8)

(B KK/T0M CKOOKe TIOCIIeTHEE ClIaraeMoe MeeT B 3HAMEHATEJIe CTeIeHb TBOVKM).
[IpaBumo TyT Takoe: m-f MO CUETY CKOOKA HaumHaeTcs ¢ apoom 1/(2" + 1),
KOHYaeTcs Jpolsio 1/ 2n+l comepxutr 2" ciaraemprx. (CxaxeM, ciemymoomas
CKoOKa OyJeT comep»aTh 4ucsa OT % 70 11—6 BKJTIOUNTEJIBHO.) HamMensiee w3
YKCeJI B KaX/I0H M3 CKOOOK — M0CJIe/IHee, U €CJIM BCE CJIaraeMble 3aMEHUTh Ha

HEro, TO NOJIYUYUTCAd CyMMa

1+1+ 1+1 + 1-1-1-1-1-1-1 +
2 4 4 8§ 8 8 8 Y
B KOTOPOI1 Kaxast ckoOka pasHa 1/2. Ilosromy eciu B3siTh JOCTATOYHO MHOI'O
CKODOK, MBI YIIEM CKOJIb YIOJHO JAJIeKO, KaK U YTBEPKIAJIOCD.

YKaskUTe TaKoe KOJUYECTBO MIATOB (WICHOB PsAa), YTOOK cyMMa ObLiia
ooupie 100.

Ba>kxHO MOHMMATh, YTO caMa MO cede OECKOHEYHOCTh YMCIIA CJIATacMBIX HE
rapaHTUPyeT, YTO MBI JAJIeko yiiaem. Hampumep, ckosibko HU Oepu CJlaracMbIX B
CcymMMe

1+1+1+1+l+i+
2 4 8 16 32 77
BCE paBHO OoJIbINe 2 HE TIOIYYIMTCS: KaXK[BIA CIICTYIONIMIT UJIeH COCTABIISCT TO-
JIOBUHY OCTaBLIErOCs PacCTOSIHUA 10 TOUYKU 2 (puC. ??), U MBI HA KAXJOM LIare
MpUONIDKAEMCs K 3TOI TOUKE B/IBOE, TAK HUKOIAA e U He IOCTUrHyB. QOpMabHO

roBopH,
1+1+1+1+ +i:2—i'
2 4 8 7 om an’
4yTOOB! YOSAUTLCA B 3TOM, JOCTATOUHO IepeHecTd 1/2" 13 npaBoit yacTy B JIEBYIO
U 3aTe€M CBEPHYTD JIEBYIO 9ACTh, OOBeJUHSSA OJMHAKOBBIE CIIaracMEbIe.
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Puc. 3. BeckoHewHO yOBIBaIONIAsT TIPOTPECCHSL.

Pasuuia Mexy >TUMHU JBYMs IIpUMepaMU OOBSICHSETCA TeM, 4TO B OECKO-
HEYHO YOBIBafolIeil Iporpeccur (BTOPOM IIpUMEPE) cIIaracMble YOBIBAIOT IOPaszio
ObICTpEE.

Bcé 3T0 3aMevaTesIbHO, HO NPU YE€M TYT MPOCThIE YHCIA? YIMBUTEIIBHBIM
00pa3oM CBsI3b CyLIECTBYET, M OUeHb IU1yOoKast. [laBaiiTe 1Jis Hauaga NEPEMHOXKUM
JBE CyMMBI

1+1+1+1+ 1+1+1+1+
2 4 8 7 39 27 7

(oOpaTHBIE CTEHEHM JBOVKM W TPOWKH; CKOJBKO UMEHHO CIIATaeMBIX B KAK/IOi
CKOOKe, MBI permM 1motoMm). [lTociie pacKphIThs CKOOOK B HPOM3BE/ICHUN BO3HUIK-
HyT ciaraemeie 1 (xak 1-1), 1/2 (xak (1/2)-1), 1/3 (kax 1-(1/3)), 1/4
(kak (1/4)-1), 1/6 (xkax (1/2) - (1/3)) u tak janee. 3aMeTbTe, YTO IPU ITOM
nponyuena 1/5, ver raxxe 1/7, 1/10 u np. GopmasibHO I'OBOPSI, 1IPOU3BE/ICHUE
JIByX CKOOOK Oy7eT CyMMO# Bcex JpoOeii Bua

1
2k31

TIPY He CIIVINKOM OOJbIIX kK ¥ [ (Kakux UMEHHO — 3aBHCHT OT TOT'O, CKOJIBKO
WICHOB MBI B3SUIM B HAIMX /IBYX CyMMaXx).

UYUro0bl BOCIIOJHUTh XOTs OBl 4aCTh IPOITYIIEHHOTO, JO0ABUM TPETUI MHOKH-
TEJIb Y PACCMOTPUM TIPOW3BE/ICHHEC

RN RN LI
statgto 3tgte sttt

Tenepb yxke ects 3Hamenaresm suga 25375 (rak uro 1/5 u 1/10 Bouum B
CyMMy), HO, ckaxeM, 1/7 no-upexHemy Her. YroObl nossunacs 1/7, najno jno-

MHOXKUTH IIPOU3BCICHUE Ha
L
749
1 Tak JgaJicc.
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Iponosmskast 3T HAOMIOAEHUSI, MOYKHO TIPUATH K TAKOMY BBIBOAY: €CJIH ObI
MPOCTbIX YUCE] OBLJIO KOHEYHOE YHUCJIO N, TO TAPMOHUYECKUH P/ Obl HE IPEBBICHIT
2™ (a MBI 3HaeM, 4TO 3TO HE TaK — 3HAYMT, IIPOCTHIX YHCE]I GECKOHEYHO MHOIO).

B camom nene, mycth 2,3,..., p — BCE IPOCTHIC UMCIA U WX Bcero n. B
ATOM CJIy4ac MPOW3BC/ICHNE
1 1 1 1 1 1
T+ -+ 4. ) (Tt ) (T =+ — +. ..
2 4 39 p p?

COZIEP’KUT 1 COMHOXKUTEJIeH. Kaxk bl U3 coMHOXUTEIIeH MeHblle IByX (Ipo mep-
BBIIl MBI Y€ T'OBOPWJIM, OCTaJIbHBIC MOWJICHHO MCHBILE II€PBOro). 3HAUUT, MPO-
mBeneane Menbine 2. C qpyroil CTOpOHBI, B3AB JIOCTATOYHO WICHOB B KaXKJIOMU
CKOOKE, MBI MOKEM ITOJTYUUTh ITOCIIE PACKPHITHS CKOOOK CKOJIb YTOJTHO JTMHHBIA
KYCOK FapMOHHYECKOr0 psiia 0e3 MPOmycKoB (a Jajplle — C IpoIrycKkaMu). Bemp
MBI [TPEATIOJIOKUIIV, UTO IPYTUX MPOCTBIX YMCEJI HET, 3HAYNT, JTI000I 3HAMEHATEJIh
MIPE/ICTABUM B BUJE MPOU3BEACHUS NMEIOLIHXCS.

Takum 0OpazoM, PacXoIMMOCTh TAPMOHWYECKOTO psifla HEM30SKHO BIICUYET 32
€000¥1 OECKOHEYHOCTh MHOXKECTBA MPOCTHIX UrceT!

3ameuyanue 1. VcCIioys30BAIM I MBI B DTOM PacCy>K/J€HAU OJJHO3HAYHOCTH
Ppa3yoxkeHus drces1 Ha pocTeie MHOXKUTEen? Ha camom gese ver. Ecmm 051 pasiio-
*KEHHME HA MHOXXHUTEIIN KaKoro-sinbo yucia N GbU10 HEOHOZHAYHBIM, STO IPUBEJIO
OBl K TOMY, YTO IIPU PACKPBITHU CKOOOK y HAC MOSIBIJIOCH HECKOJIBKO CJIAraeMbIX
Buia 1/N (cToimbko, CKOIBKO eCTh Pa3IMIHBIX pasiioxkenwii). Ho ecim gaske ¢
HECKOJIPKUMU TAKAMU CJIATAEMBIMA CyMMa He Oolbiie 2™ To YK ¢ OTHUM | TIO-
JIABHO. A BOT CYIIECTBOBAHME (XOTsI OBl OJTHOTO) PasJIOKEHI JII0OOro Umciia Ha
MIPOCTBIC MHOKUTEJTM MBI ICHCTBUTEJIBHO MCIIOJIB30BAIN, KOTa TOBOPMIIM, UTO B
MIPOM3BEICHUN MOXKHO TIOJIYYHTD JIO0OBIC WJICHBI FAPMOHHUYECKOIO PS/a.

3ameuanne 2. bojiee ToHkui aHaim3 (OCHOBAHHBIA HA TEX KE UAESAX) I103BO-
JISIET JIOKa3aTh, YTO HE TOJIKO TAPMOHWYECKUIN PSJT PACXOJAUTCS, HO U PSIJL

LR L L
2357 11T

(B SHAMCHATCJIAX — IIPOCTHIC ‘II/ICJ'Ia) TOXE pacXoquTCs.

CpaBHeHHE KOJIHYECTB

B HEKOTOPOM CMBICJIE 3TO AOKA3aTEIBLCTBO MOXKHO CUHTATH NepeopMyIHPOBKOI
mpeapAylero. Mel HOKaXKeM, 4TO €CJIM Obl IMPOCTBIX 4uCesl ObUIO OBl KOHEUHOE
YNCII0, TO WX TNPOW3BEACHVI W TPOVM3BEICHII MX CTEIICHEeM He XBaTWIIO OBl Ha
BCEX.
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IpeanonoxkumM, 4TO UMEeTCsl BCETO /1 MPOCTHIX UMCEN Py, . . ., Py . BolOepeM
HEKOTOPOE 11eJ10€ HOJIOXKUTEIbHOe kK ¥ PACCMOTPUM 4UC/IA

17P17P12a~--7P1ka

a TaKXe 4Ymrciia
2 k
17P2:P27--~7P27

3aTEM
2 k
17p37p37~' -5 P3 s

1 Tak Jajic€ BILIOTH JO
2 k
17pn7pn7 v Pn

Kaxpast crpouka coctout w3 k + 1 uucen (crenenu ot 0 10 k). Beero ecrts n
CTPOUEK, COOTBETCTBYIOIIMX M IPOCTHIM YnuciiaM. Bribepem B Kax/10il CTPOUKE 110
OJTHOMY DJIEMEHTY U IIePEMHOKVM UX. B kax0it cTpouke ecth (k + 1) BapuantoB
BBIOOPA, TIOSTOMY Bcero BapuanToB OyieT (k 4+ 1)". (Haumensliiiee ipoussesicHye
IOy YUTCs, €CIM BHOPATh BCE €MHMIIE, Haubobinee papHo plpk .. pk )

Eciim — kak Mbl [IPE/IIOJIOKUIA, HAMEPEBASICh IIPUJITH K TIPOTUBOPEUHIO —
HET TMPOCTHIX YMCEJI, KPOME Pi, ..., Pn, TO CPEAH IOJYYCHHBIX IPOH3BCACHHET
Berpersates Bee uucia or 1 g0 2K, B camowm jiene, xaxioe w3 umces ot 1 710
2K MOXHO pasTOKHUTh Ha TIPOCTHIE MHOKHUTENH. TIPH STOM KaKTBIi MHOKHTEIh
MOXET BOWTH B CTEIICHH He 0oJIbllie &, IOCKOJIBKY JaKe caMoe Majloe IIPOCToe
uMCII0 2 B CTeNeHn GoJiblle k yrke BHIXOIMT 3a IIPesieNbl yuacTka 1. .. 2K

Uro e nomyuaetcs? Kakoe ws 2% uncen yuactka npeactaBumo B Busie
[IPOM3BE/ICHUsI, a TaKuX IpousBeaeHuit Beero (kK + 1)". DTo BO3MOXHO, JHMIlb
€CJIM 1IPOM3BE/ICHUI XBaTaeT Ha BCEX, TO €CTh

2k <k + 1),

3/1ech 1 — KOJIMYECTBO TIPOCTHIX UMCe]l (KOHEYHOE, IO HAIleMy IPEAIIoIoKe-
HUIO), 2 k MOxHO BiGparh J0ObM. [lojrydaercs, 4To rokaszarelibHast (DYHKIMs
k +— 2% pactér ne GwicTpee crenennoit k — (k +1)". Uro HeBepHO, KaK 3HAIOT
JIIOOUTEIIN MATEMATUYECKOTO aHAJIN3A.

(M= HE OyaeM MPOBOAVTH MOAPOOHO COOTBETCTBYIOIIEE TOKA3aTENILCTBO, HO
mies ero mpocta. Ecmu Goibloe k yBemauTh emé Ha emHmILy, To 2% yisomt-
cs1. B 1o ke Bpems (k + 1)" Bospactér b B ((k + 2)/(k + 1))" pas, uro
npu Ooustblx k (m pukcupoBaHHOM 711) Oim3Ko K enunuie. [loaToMy reomerpu-
veckas nporpeccus 2K GhICTPO HeperoHuT crereHHyo (PyHKIMIO, C KOTOPOil OHA
CPaBHUBAECTCSL.)
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