MOY ruMmHazng N9

BbinonHunu:
ArnuHosckad AnuHa
Pycakoea Enusasema
Pykoeodumerb:
Pagukosa lanuHa
MuxaurnoeHa

[. Komcomonbck-Ha-Amype
2010r.



CoOBEpIICHHBIC YXCJIIa

JIpy;keCcTBeHHbIE YMCJIA
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MamemMamu4yecKou
po3e OaHbI dse
membl:
CoeepuweHHbIe
yucna
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CoBepLUeHHble

96

LpyxecmeeHHbIe
yucna.
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Yyucna

A

Ha>Xamb

Ha ¢gpuaypy e pos3e,
Ha komopou
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Bce Mbl roBopuM: «0O, 3TO COBEPLLUEHCTBO>,
«Bbl caMO coOBepLUEHCTBO» U T.1.

HO 4TO e 3HAYUT CNOBO «COBEPLUEHCTBO» ?

CoBepLUeHCTBO — MNoJ/IHOTa BCeX
[IOCTOMHCTB, BbICLLAs CTeneHb Kakoro-HMbyab
onpeaenéHHoro kadectBa(«ToMKOBbLIN
croBapb pycckoro s3blka»,C.1.Oxeros)

A UTO >XKe TaKoe coBeplLleHHOe 4Ync/io? MoxeT
3TO MPOCTO HANpPOCTO naean vucna? Unum Bce
XX€ OHO MMeEeT Apyroe 3HadyeHue? [laBante
Y3HaeM...




CopepxxaHue

Onpenesienue

CBoiicTBa




OnpepeneHue

CoBeplueHHoe Yyucno (ap.-rpeu.
APIOOC TEAEIOC) — HATYpasIbHOE YUCIIO,
paBHOe CyMMe BCeX CBOUX CODBCTBEHHbIX
nenvtenen (T. e. BCeX NONOXUTENbHbIX
AEeNUTENEN, OT/IMYHbIX OT CaMoro

ypcna).




CoBepLieHHOe YUCNo

Paa coBepLlueHHbIX Yucern:

(16(1+2+3=86)
28(1+2+4+7+14=28)
1496

(18128

(133 550 336

(18 589 869 056
[1137438691328...




icTopusa naydeHud

YETHBIEC COBEPIIICHHBIE YHUCIIA

AJNTOPHUTM MOCTPOECHUS YETHBIX COBEPIICHHBIX
yucesn onucad B IX kuure Hauan Eexnuoa, e
OBLIO JI0KAa3aHO, UYTO Ynciaa Buga 2p - 1(2p - 1)
SABIISIFOTCSI COBEPILICHHBIMU, €CIIN p U 2p - 1
SBJISIFOTCS IPOCTHIMHU YMCJIaMU (T. H. IIPOCTHIE
yrciaa MepcenHa). Briocneacrteuu Jleonapa
JUJIep A0Ka3ajl, YTO BCE YETHBIE COBEPILICHHBIC
YKCJia UMEIOT BUJI, YKa3aHHbIN KBKJINIOM.




—!
icTopusa naydeHud

YETHBIEC COBEPIIICHHBIE YHCIIA

JleoHapp Ounep

Hayana Eeknuda



icTopusa naydeHud

YeéTHble cOBEpIICHHBIE YHCIIa . OTKPHITHE.

IIepBBbI€ YETHIPE COBEPIICHHBIX YKCIIa [ | B
Apugpmemurxe Huxkomaxa I'epasckoro

[IsToe coBepieHHOE unciio 33550336 [
HeMel kUM MatemMaTtuk Permomonran (XV
BEK)

8589869056 n 137438691328 [| HeMenKuH
yuensblii IllenOean (XVI Beke); p=17up =19

B Hauane XX B. ObLIM HAWACHBI €IIC 3
CoBepIICHHBIX yncia (aaa p =89, 107 u 127)




NlcTopng naydyeHums

OTKpEBITHE.

YeTHbie COBepmeHHHe qyucia

PermoMoHTaH

.
-
2
c
o
\.,
-

r

“REC




icTopusa naydeHud

YeéTHble cOBEpIICHHBIE YHCIIa . OTKPHITHE.

B panpHEHIEM MOUCK 3aTOPMO3UJICS BILIOTh J10
cepearHbl XX B., KOraa C MOSIBICHUEM
KOMIIBIOTEPOB CTAJIM BO3MOKHBIMM BBIYHCIICHUS,
paHEE MPEBOCXOAUBIIME YEJIOBEUCCKUE
BO3MOKHOCTH. Ha okTs0ps 2008 1. m3BecTHO 46
YETHBIX COBEPIICHHBIX YMCEII, IOMCKOM HOBBIX
TAKUX YHUCEJI 3aHUMACTCS IPOEKT
pacnpenen€Hubix BerauciacHu GIMPS.




icTopusa naydeHud

HeuE€THbIe COBEPIIEHHBIE YN CIIA

J1o cux mop HayKe HEM3BECTHO HA OJHOTO HEYETHOTO
COBEPIIEHHOI0 4ynciia. Ho mpu 3TOM HE OKa3aHO TOrO,
4yTO UX HET. Tak k€ He U3BECTHO, OECKOHEYHO JIH
MHOKECTBO BCEX COBEPIIICHHBIX YMCE]L.

Jloka3aHO, YTO HEYETHOE COBEPIICHHOE YUCII0, €CIIU
OHO CYIIIECTBYET, UMEET HE MEHEE 9 PA3ITNYHBIX
IIPOCTHIX JACIUTEIIECH U HE MEHEE 75 MPOCTHIX ACIUTEIIEN
C YY4ETOM KparHOCTHU. I [oMCKOM HEUETHBIX
COBEPIIECHHBIX YHCEIl 3aHUMACTCS IIPOECKT
pacnpenenéHubix BerunciaeHuit OddPerfect.org.
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CBouncTsa coBeplueiy
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CBoucTBa coBepLUEHHbIX
yucern




I

SRR

CoseplueHHbIN xapakTep Yucen 6 n 28 6b1n
NPU3IHAH MHOTUMU KYJ1bTYpamu,
06paTUBLUUMU BHUMAHUE Ha TO, YTO JlyHa
cosepliaeT 0bopoT BOKpYyr 3emnu kaxabie 28
AHen, U yTBepXAasWwumm, 4to bor cotsopun
MUp 3a 6 AHew.



¢ B counnenuu «I'pag boxunin» Cs.
ABT'YCTHH BBICKA3aJI MBICIIb O TOM, YTO
X0Ts1 bor Mor COTBOPUTH MUP B OTHO
MTHOBEHbE, OH IPEAIOYET COTBOPUTH €TI0
3a 6 THEH, 7a0bl TOPA3MBICIUTh Ha/l
coBepiieHcTBOM mupa. [1o muenuto Ca.
ABTYyCTHHA, YUCJIO 6 COBEPIICHHO HE
IIOTOMY, 4TO bor uzopai ero, a moToMy, 4To

COBEPIICHCTBO BHYTPEHHE MPUCYILIE

IPUAPOJIE FTOTO YHCIIA.




CB.ABrycTuH

«Yuncno b coBepLUEHHO caMo no cebe,
aHe notomy,yTto locnoab coTBOpUN
BCe cyLLee 3a b gHen; ckopee
HaobopoT, bor coTBOpUn BCe cyLlee
3abaHen noTomMy, 4TO 3TO YNCIIO
coBepLueHHO. 1 oHo ocTaBanock Obl
COBEpPLUEHHbIM, aXe ecrnn bbl He
ObIf1I0 COTBOPEHUA 3a b AHEN.




ApYy>XeCTBeHHble Ynuca

COOEPXAHUE '

«OMPEAOEJIEHUE

«CMNOCOBbbI
HAXOXOEHUA
«CMUCOK

OPYXECTBEHHbIX
YUNCET

m S I »>» X vmhbhOoOa«oO



Ilncras aHumMKknoneauio, Uwa Temy Ang
NpoeKTa, Mbl HATKHYNINCb Ha
«[lpyxecTBeHHble Ynucna». Hac

3auHTepecoBasno, U Mbl peunnu nopadoraTtb
Haa HeW.



ApYy>XeCTBeHHble Ynca

[pyXeCcTBeHHble Yncna - 4Ba HaTypanbHbIX
yncna, AN KOTOpbIX CyMMa BCex AenuTenen
nepsoro ymcna (kpome Hero caMoro) paBHa
BTOPOMY YUCHY Y CyMMa BCEX AenuTeneil
BTOPOro Ymcra (Kpome Hero camoro) paBHa
nepBoOMY YnChy. BbIBaeT, YTO APYKECTBEHHbIE
yncna SBNSITCH COBEPLUEHHBbIMU. B Taknx
CryYasX roBOPSIT, YTO KaXKO0e COBEPLUEHHOE
YUCI0 APY>XEeCTBEHHO camoMy cebe. Ho 0bbI4HO
OPYXECTBEHHbLIMW YMCIaMU ABSIOTCA Napa
Pa3HbIX YnCern.



[py>xecTBeHHble 4Ynca bbln

OTK

DbITbl NMOocC/ieaoBaTeisiMu

[Tnc

naropa. [lpaBaa,

nudaropenLbl 3Hann TONbKO
O[IHY Napy ApY>XeCTBEeHHbIX
ymncen — 220 n 284. TonbKo
CMYCTS MHOro CTOMETUN dUnep
Hallen ewie 65 nap
ApYy>XecTBeHHbIX Yncen. OgHa us
HUX — 17296 n 18416. Ho
obuero cnocoba HaxoXaeHus
TaKunx nap HeT 40 Cux rop.




GopmMyny, aatowyto 3 napebl
N PY>XECTBEHHbIX YKMCen,
OTKpbI1 npuMepHo B 850
rogy apabckmn aCTpoHOM U
MaTeMaTuk Cabut nbH
Kyppa (826—901): ecnu

r=9+2%"1-1
p=3.2n-1_1 4
g=3"2"-1




rae n > 1 — HaTypanbHOE 4ncno,
a p, g, — nNpocTble Ynucna, To
2npg vi 2nr — napa
LPY>XECTBEHHbIX vucen. JTa
dopMyna Aaet napbl (220, 284),
(17296, 18416) n (9363584,
9437056) COOTBETCTBEHHO A/1 N =
2, 4, 7, HO bonblUe HUKaAKKX nap
LPY>XECTBEHHbIX vYnucen ans n <
20000. Kpome TOro, MHorue
[IPY>XECTBEHHbIEe Yncra, HanpuMep
(6232, 6368), He MOryT bbITb
NoJly4YeHbl N0 3TON DOpMYIE.




Ha Hos16pb 2006 n3sectHo 11 446 960 nap
OPY>XeCTBeHHbIX Yncen. Bce oHM COCToAT U3
OBYX YETHbIX UM ABYX HEYETHbIX Yncern.
ECTb I YETHO-HEYETHad napa
OPY>XeCTBEeHHbIX Yncen, Hem3BeCcTHo. Takxe
HEN3BECTHO, CYLLIeCTBYIOT /I B3aUMHO
NPOCTble APY>XECTBEHHbIE YMCa, HO ecnn
Takas napa ApY>XeCTBEeHHbIX Yncen
CYLLeCTBYeT, UX nNpou3BeaeHne A0/MKHO
6bITb 60nbLie 107,



CnocoObl HaxoXxaeHus

Teopema PeuenT

CabuTta BanbkTepa
bopo



Teopema
CabwuTa

Ecau Bce TpH yucia
r=9-21_1,p=
3:2"1.1m
q=3"-2"-1
IPOCTHhIE, TO YHCJIA
2nru2n-p-°-q—

APYKeCTBEHHbIE,

PeuenT
BanbkTepa
bopo

Ecim 11st mapel 1py»KECTBEHHBIX
yrucen Buga A =au v B = as
yucna s U p =u +.s + 1 aBIsroTcA
MPOCTBIMHU, IPUYEM @ HE ACIIUTCS
Ha p, TO IIPH BCEX TEX
HaTypaJIbHbIX 71, IPH KOTOPBIX 00a
yucnagl =(u+ 1)pn+1—-1nqg2
=(u+ 1)(s + 1)pn — 1 opocTsl,
yncna Bl = Apngl n B2 = apng?
— JIPY’KECTBEHHBIE.



KpaTtkasa Tabnuua
APYXXeCTBEHHbIX Yncern .

220 n 284 (I'Nndparop, okono 500 go H. 3.)
1184 n 1210 (MNaraHuHK, 1860)

2620 n 2924 (Svnep, 1747)

5020 n 5564 (Sunep, 1747)

6232 n 6368 (Sunep, 1750)

10744 w
12285 n

1636)

17296 n 1
1300, ®apucu, okono 1300, Pepma, Nbep,

10856 (Onnep, 1747)
14595 (bpayH, 1939)
8416 (IbH an-baHHa, oKkono



KpaTtkasa Tabnuua
APY>XeCTBEeHHbIX Yucen 8-

63020 1 76084
66928 1 66992
67095 n 71145 (Junep, 1747)
69615 1 87633 (Jiinep, 1747)
79750 1 88730 (Porbd (Rolf), 1964)
100485 1 124155 (...)

122265 1 139815 (...)

122368 1 123152 (...)

ounep, 1747)
onnep, 1750)




