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IIPEANCIOBUE K CEPUHA
«BABJIMOTEKA ,,MATEMATHUYECKOE IPOCBEIEHUE*»

B sroMm rogy ucnonumnocs 65 get ¢ Tou mopwl, korga B Moc-
KBE HAYaJach paboTa CO INKOJIbHUKAME, WHTEPECYIOMMMUICSI
maremaTukon. B 1934 rogy 6bur OpraHm3OBaH MEPBLIL MATEMA-
TUYIECKUN KPYKOK [JIS1 MIKOJABHUKOB, CTAIU PEryJSIPHO YATATHCS
JEKIN I YYaIIUXCS CTAPIIAX KJIACCOB, M HAYAIU BBHIXOAUTH
opounopku cepuu «Ilomynspuas 6uOIMOTEKA IO MATEMATUKEY.
B 1935 roay cocrositace mepBas MOCKOBCKas MaTeMaTHYeCKas
omuMnuana. BCE 5TO BHECJIO HEOLEHUMBIM BKJIAJ B PA3BUTUE
MaTEeMAaTUKK B HAIllEW CTPaHe.

B 9TeHUM JeKIUT 1 HATMCAHUYT TIOMYIAPHBIX GPONTIOP MPUHSA-
s y9acTue KpynHeumme y4uénnie, takue kak 11. C. Anexcanapos,
U. M. Teavdpana, b. H. Hemone, A. H. Koamoropos, JI. A. Jlwo-
crepuvk, JI. C. Iloutpsarun, C. JI. Co6oxnes, JI. T'. Illuupersman
u Apyrue.

TTocae BOUHEI JEKIUU [ MIKOJLHUKOB, YUTABIIAECA KPYII-
HBEIMM YVYEHBIMM ¥ TIefaroraMu, BO30OHOBUIUCH, a B 1950 roxay
craua BeixoauThb cepus «[lomyaspHble ey nO0 MaTEMATUKE».
OTHU JEeKIUN M30ABAIA OCHOBHEIE WM3NATEILCTBA HAIEW CTPa-
HEI — CHa4aJaa [ OCynapCTBEHHOE WM3AATEIbCTBO TEXHUKO-TEO-
PeTUYECKON JUTEPATYPHI, & 3aTEM — CMEHUBINAA €ro |iaBHas
pesakiusa GU3NKO-MATEMATAIECKON JTUTEPATYPHl W3 IATEILCTBA,
«Hayka». IlepBas xHmxkka cepuum — «BosBparubie mocaemnoBa-
TeaprocTy A. M. Mapkymesuya — ObLIA H30AHA TUPAXKOM
10 Teic. sk3emmisipoB. Ho cepus moab3oBatach BCE OOabIIMM
7 GOJIBIIUM COPOCOM, W KHUXKKUA DTOU CEPUU CTAMU MEIATATH
TupaxoMm 100, 150, 250 TrIC. 5K3eMILIAPOB.

B magane meBAHOCTHIX rojoB m3gaTenbcTBo «Haykas cramo
VCTILITHIBATE OOJbINe (PUHAHCOBEIE TPyAHOCTH, u u3dgauue «Ilo-
IyJAPHBIE JEKIUY IO MATEMATUKEe» IPEKPATUIO CBOE CYIIEeCTBO-
Bauue. U camu Jieknuy s mkoabHuKOB B MI'Y He ynranuce yxe
C JABHUX BDEMEH.

Ocenbio 3T0oro roga no nannuatuse Mamoro mexmara ObLIm
BO306HOBJIEHEI JIEKIUY [[J151 IIKOJbHUKOB, KOTOPEIE YATAIOTCSA IPO-
deccopamu u mpemnoaaBaTeriMu MOCKOBCKOIO YHUBEPCUTETA, U3~
BeCTHBIMU y46éHEIMU U negaroramMu Mockser. Jlekuuu mpoxomgar
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o cyoboram ¢ 16 mo 18 wacos B ayauropuu 16-10 raBaoro 3ga-
uus MI'Y. OHu noCBALEHE M COBPEMEHHON MATEMATUKE, U MATe-
MaTWKe TIPOILIOrO, HO BCAKUYU PA3 — BHIPA3UTEILHEIM, KPACUBLIM
7 COIEPXATENHHBIM CIOXKETaM.

M36pauubie Jexkiuy mpeanoaaraeTcs u3gaTh B cepun «bub-
JMOTEKA ,MareMaTuiecKoe POCBEIIeHne ).

Ilepen Bamu — mepBas GPOIIIOPa DTOU CEPUU.

Xo4y BBIpa3uTh INyOOKYIO NPU3HATEIBHOCTH AUPEKTOPY
MOCKOBCKOI'O IIEHTpa HENPEPHIBHOIO MATEMATUYeCKOro obpa-
sosauua M. B. flmeHko 3a OpraHu3alinio U3MAaHUA HOBOU CEPUU
u B. I'yposuny, P. Kysreny, E. Ocemoson, M. [Tanosy 3a Tma-
TEJBHYIO OATOTOBKY PYKOIMCEN CEPUM K MEYATH.

Ha gomo mpegbirymmx cepuil TOMyIAPHBIX KHIXKEK 110 MaTe-
MaTHKe BBINAJIA CIACTIUBAA CyAb0A: OHU YKPAIIaloT OMOJU0TEeKN
MHOTMX ¥ MHOTUX MAaTEMAaTUKOB PA3HLIX MOKOJEHWUU, B YACTHO-
ctu, WKOILHUKOB 30-50-x rogos. OHu He yTpaTwiu mHTEpeca
U U HUX CAMUX ¥ BEI3BIBAIOT UHTEPEC y UX JEeTEU U BHYKOB.

XoTen0Ch OBI MOXKEIATH HOBOU CEPUM TAKOU K€ CIACTIUBOU
CybOBL.

B. M. Tuxomupos




st >TOM KHUTM ¥3 TBOPYECTBA, BEAMIANIINX CPENU BEIU-
kux — Apxumena, Pepma, dunepa, Jarpauxa u [aycca — s oro-
OpaJs Wi Te U3 UX BHICHIUX JOCTUXKEHUN, KOTOPLIMUA OHU GOJIBIIE
BCErO TOPAWINACH CAMU, WK Xe Te, OJaroqapsa KOTOPLIM OHU 00-
Jiee BCEro MPOCAABWINCH B HayIHOM Mupe. fl mocTaparch goka-
3aTb DTH BeIUKUE TeOpeMbl. Kakyio Leib s TUM MPecaeryio?
OTBeuy Tak: s XOTea OBl BIOXHOBUTH BAC, CBOUX YUTATENEN, HA
Geccrpamme. UM mycTh KaxKIbd, IIOHAB 3aMBICALI Boros Harmen
HAYKU, IPULA B BOCXUIIEHUE OT TIyOUHLI 3TUX 3AMEBICIOB, BOUIET
B XpaM Hayku 6e3 poO0OCTH, He C CO3HAHNEM CBOET'0 HUYTOXKECTBA,
HO C XaX[OU IEP3AHUA.

APXVMEJ ¥ ETO ®OPMYJIA JJA OBBbEMA HIAPA

SI BApyr O6GHADPYXUI MAJEHBbKYIO KOJOHHY, BEDIINHA
KOTODPOU IOAHUMAIACh u3 3apocien. Ha Hey Gbuin uso-
6paXeHHI ap ¥ NUINHAD, KOTOPHE A UcKal. fI ToTdac
JKe CKa3aJ CONPOBOXJABIIMM MeEH:d, 4TO Iepej] HaMu,
HECOMHEHHO, MOFHHBHHﬁ IIaMATHUK ApXMMe,z[a.
Huyepon
Apxumen (ox. 287-212 go H. 5.) — BeIMYANIUN YIEHBIN
lpesuero mupa. Wmsa ero oeesno jgeremgamu. Mbl BOCKIMIIaEM:
«IBpuKaly — BEIpaXkasd, Kak Apxumesn, BOCTOPT IO MOBOAY CBOEU
yaaan. Kax o 3HaeT, 9TO OH MOXKET IePEeBEepPHyTh Becb Mup,
€CIM TOJbKO HAWAETCA HAAEKHAA TOYKA ONOPEL Y KAXKIOIO
repe[ riIa3aMu CLEHa: yOunna ¢ OOHAXKEHHEIM MEYOM U CH AN
craperr, Bockaunaonmu: «He Tporan moux yeprexen!y
Apxumen oOIIENTPUIHAHHO CUUTACTCA OJHUM U3 BEIUIAUIINX
TeHNEB B ICTOPUU Y€I0BEYECTBA. Ero BKIAL B MATEMATHUKY Or'PO-
veH. IMeHHO OH mpuayMan pOpMyJIy A/ ONPENETEeHUs ILIOIA, I
TPEYrOIbHUKA [0 ero CTOPOHaM (OHA U3BECTHA HaM Kak (op-
myaa Iepona). He kTo umHOM, kak Apxumen HEpBHIU NEP3HY.I
UCYUCIUTH PasMepsl okpyxamriero Hac Mupa. On ompegenua
CPAHULKL A YUCIY, T, JOKA3AB, ITO
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BmioTHyoo OH mOAOIENT K MOHATHIO ONPENEIEHHO'O MHTErPAJa,
OIepearB YeIOBEYECTBO MOYTH HA, [BA THICIYeneTus. Emy mep-
BOMY HOPUHAITEKAT TOYHBIE (POPMYIUPOBKU 3aKOHOB HPUPOIHI,
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COXPAHUBIINECS B HENPUKOCHOBEHHOCTH HA BCe Bpemena. Ho 6o-
Jlee BCEro OH IOPAWJICA HAUAEHHON uM (POPMyJION 0O0BbEMA mapa,
¥ B MaMATH 06 5TOM MOTOMKY U300PA3WIN AP U NWIVHID HA €U0
MOTUJIBHOM KAMHE.

Joxaxem xe, crenys ugeaMm Apxumena, TOT pe3yabTar, KO-
TOPHIU AOCTABWI €My BHICHIIYIO TBOPYECKYIO PALOCTD.

i 4
Teopema 1. O6%ém wapa paduyca 1 pasen 3.

Hoxazameavcmeo. Mul 6yaemM OnupaThbCsa HA CISIYIONINE B
dopMyaBI cTepeomMeTpun: OOBEM HNWIMHAPA C PASUYCOM OCHOBA-
uus R u Beicoroin H pasen nR2H, u 06bEM KOHYCA C PadyCOM

. 1
ocuoBauus R u Bricorou H pasen grcR2H . drta nocaeguss Gop-

MyJia TaKXe NPUHALIERUT Apxumeny.

A Tenepn mepengém K IOKa3aTEILCTBY. S HAAEKOCH, B €118
He 3a0BLTH JeTCKUX UTPYIIEK, KOTOPLIE HA3BIBAIOT NUPAMUIKAMU.
BoT xak OHU yCTDPOEHBI: UMEITCS MOACTABKA C BEPTUKAILHOU
IATOYKON 1 HAGOp KOJMedYeK PA3HOro pasmepa. Hamo mammsaThb
OTU KOJEYKU HA HAJIOYKY TAK, YTOOBI PA3MEPHI KOIEYEK yBeJIu-
YUBAJINCH II0 Mepe MPpUOIMKEeHNsI K HoACTaBKe. 'Torna moryanTes
durypa, moxoxas Ha KOHYC.

[okazaTeancTBo TeopeMul Apxumena (o Apxumeny) OYeHb
JIETKO TIOHATH C MOMOIIBIO TOJOOHBIX UrpyIeK. TOJBKO HALO Cle-
JIATH HE OJHY — KOHWYECKYIO, & TPU PA3HBIX — LWINHIPUIECKYIO
(xorga xoneuxu Oy Ay T UMeTH paamyc 1, camu Oy Iy T TOHEHLKIMU-
NIPETOHEHE" ecau coOOpaTh UX BCE BMECTe - 06pazyIoT

WIVHID BLICOTHL 1), KOHUYECKYIO (U3 TAKUX XK€ TOHEHbKUX KOJe-
4eK, HO PA3HBIX PAJNYCOB, N3 KOTOPHIX MOXHO COODATDH (IOYTH»
KOHYC BEICOTHL ¥ PAIXyCa OCHOBAHWS, PABHBLIX 1), M «HOXymIApO-
ByIO» (ONATH-TAKA M3 TAKAX XK€ TOHEHBKUX KOJIEIEK, U3 KOTOPBIX
MOXHO €OOpaTh «mouTwy moxymap pagumyca 1). Ilpm sTom BCe
KOJIEYKY MOJXKHBI OBITH CIENAHBl U3 OJUHAKOBOI'O MATEpUaJIa.
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A Teneps, BCieq 3a ApxumenoM, BO3bMEM AIITEKAPCKUE BECHI
C IVIOCKMMMY YAIIIaMU U IIOCTABUM HA OJHY Yairy COOPAHHYIO U3 KO-
JIedeK NIPYIIKY-IWINHAD, & Ha APYTYI0 — KOHYC ¥ HOXYLIAP, IPU-
4éM KOHYC ITOCTABUM OCHOBAaHMEM HA Yallly BECOB, a HOJIYIIap —
«Ha COJOBY», YTOOBI IIJIOCKOE OCHOBAHUE IOJIYIIApa OBLIO CBEPXY
U PACIOIOXKEHO TOPU3OHTAILHO (CM. puUC. Ha, C. 6).

IIycre BBICOTHI KOMEYEK OAWHAKOBLL M PABHEI O, I'J€ 8 OYEHb
Majioe uucao. IloacuanraeM, KaKOB 00BEM KOMIEIEK, HAXOAIIAXCS
HA OJHOU U TOU XK€ BLICOTE h. Y IIUINHAPUIECKOO KOJEUKA STOT
06n8M paBen T, y xormeckoro nt(l — h)23, a y «omymapHOro»
(a xax em@ ckaszars?) (1 — (1 — h)?)d (w60 pagumyc koreuxa y
koHyca paBeH 1 — h, a y nonymapa, no reopeme Iludaropa, —

1—(1—h)2?). CymmapHsl 06BEM HA KAXKIOU M3 9YAII BECOB
OKA3aJICsA OAWHAKOBEIM. HO ecam d 04eHb Maao, TO KOHUYECKAS
Urpymka OygeT MOYTH HEOTININMA OT KOHYCA, HOIYIIAPOBAs —
OT MOXYyIIapa, & UAIAHIPAIECKAs — BCEr4a LAIHHID.

B npenese moayguaem, 9o 00bEM moayimapa paguyca 1 paBex
00BEMY IMIMHIPA C PAUYCOM OCHOBAHUA U BLICOTOU, PABHEIMU 1,
MUHYC 00BEM KOHYCa C PAJUYCOM OCHOBAHUA U BEICOTOU, TAKXKE
paBuuix 1. Orkyna u cregyer Teopema 1.

TEOPEMA PEPMA—OMUJEPA O NPEJCTABJEHUH
HIPOCTHIX YUCEJ B BUJE CYMMBI JBYX KBAJPATOB

Burs MOXKEeT, IIOTOMCTBO ﬁygeT IIPDU3HATEJIBbHO MHE
33 TO, 9TO A MOKA3aJ €My, 9TO /peBHUE 3HAIU HE BCE.
Ilvep Depma
JIums 0IUMH MaTEeMATHUK yIOCTOMICA TOT'O, UYTO UM ero CTAJIO
HapunaTerbHeIM. Ecin npomsHocuTces C10BO «pepMaTUCT», 3HA-
9UT, PEIb UAET O IEJIOBEKE, ONEPKUMOM 10 OE3yMusa KAKOU-TO He-
cObrToarON naeer. Ho 5TO CIOBO HU B KAKOU MEPE HE MOXKET ObIThH
oTHeceHo k camomy ITnepy @Pepma (1601-1665), 0 qHOMY M3 CAMEBIX
CBeTILIX yMOB DpaHIuy.
depma — 4EI0BEK YAUBATEIBLHOU CyAbOBI: OJUH U3 BEIMIAN-
[IMX MATEMATUKOB BCEX BPEMEH, OH HE ObLI, B COBPEMEHHOU Tep-
MUHOJOTUH, «IPOdECCUOHATBLHBIMY MaTeMaTukoM. 1o mpodeccuun
Depma 6bu1 opucToM. OH MOLYYWI BEIUKOJEIHOE I'y MAHUTAPHOE
o0pa3oBaHue 1 OBLT BELIAMOMINMCS 3HATOKOM UCKYCCTBA U JTUTEPA-
Typhl. BCio Xu3Hb OH IPOpabOTAI Ha TOCYJAPCTBEHHOU CIyXKOe,
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mocrenaue 17 ger ObL1 COBETHHKOM MECTHOI'O IIADJIAMEHTA
B Tyayae.

K maremaTuxe ero Biekia GECKOPLICTHAA W BO3BHIIIEHHAS
J000Bb (3TO MHOTAA CIAy9aeTCA C JIOLbME), M MMEHHO T3 HAYKA
[OAJIa €My BCE, 9TO MOXET AAaTh YeJI0BEKY JIOOOBb: YIOEHUE KPa-
COTOU, HACIAXKACHNE U CIACThe. B Te rogul He OLLIO emeé MaTe-
MaTUYECKNX XYPHAJIOB, 1 DepMa HmOYTH HAYErO HE HANEIATAI
npu xu3Hu. HO OH MHOIO IEPENUCHIBAICS CO CBOUMU COBPEMEHHU-
KaMM{, ¥ [TOCPENCTBOM DTOU MEPENUCKA HEKOTOPEHIE €r0 JOCTUAXKE-
HUsL CTAHOBUIUCH U3BeCTHEIMU. [Ibepy Pepma nosesno ¢ gerbmu:
CbIH 00paboTal apxXuB OTIA U U3QAJT €ro.

«fI moxasans MHOrO MCKIIOUUTENBLHO KPACUBBIX TEOPEMY, —
ckazan kak-T0 Pepma. OcobeHHO MHOIO KPaCUBHIX (PAKTOB yAa-
JIOCH eMy OOHAPYXKUTh B TEOPUY IKUCE], KOTOPYI0, COOCTBEHHO, OH
¥ OCHOBAI.

B 6ymarax m B mepenucke Pepma ObLIO CHOPMYIAPOBAHO
HEMAJIO 3aMEYaTENbHBIX YTBEPK JEHUN, O KOTOPHIX OH MUCAJ, 9TO
pacmojaraer ux J0Ka3aTeabCTBOM. U mocTeneHHo, rog 3a roaom,
TAKUX HEJOKA3AHHBIX YTBEPXKICHUNA CTAHOBUJIOCH BCE MEHBINE
u MeHbIie. M HakOHeI], OCTAJIOCH TOJBLKO OIHO.

XOopOoIIo n3BECTHO, YTO KBA,IPATHI HEKOTOPHIX YUCET MOXHO
PA3IOXKUTE B CyMMYy ABYX KBaAPATOB. TaKOB €rmmeTCKuil Tpe-
yrombHEK co cTopoHamu 3, 4 u 5: 32 + 42 = 52, MoxHO onucaThb
BCE TIEJIOYUCICHHEIE PelleHns ypasHeHus &2 + y? = 22. D10 6BL10
caeaano [uohanToM, IPeYecKuM MATEMATAKOM, XUBMUM (BEpO-
atuo) B Il Beke HAmEN 5PEI, BO BTOPOU KHWUIE €r0 TPAKTATA
«Apudmernkayr (go mac gomwm 6 kaur w3 13). Ha nomsx oxomo
pemmenus Juopanra Pepma nanucan: «Henbss pazmoxuts ky6 Ha
InBa Kyba, HU KBaAPATO-KBAAPAT (T. €. 9eTBEPTYIO CTENEHb YU-
Cla) Ha OBA KBAAPATO-KBAAPATA, HA BOOOIIE HUKAKYI) CTEIEHD
BBIIIIE KBAAPATA U A0 OECKOHEYHOCTU HEJIL3s PA3JIOXKUTHL HA, [JBE
CTEIEeHN C TeM K€ NOKazaTereM. Sl OTKPELT DTOMy moucTUHE y-
[ECHOE NOKAa3aTeIbCTBO, HO 3T IOJS IS HErO CIUIIKOM Y3KW.
Nuase rosops, ypasuenue z” + y™ = 2" npu HATYPAJIBLHOM 7 > 2
B LEJIBIX YUCIAX HEPA3PEIIMMO.

B Gymarax depma ObLIO HAUIEHO AOKA3ATEILCTBO DTOO
yTBepX)aeHuA 1 n = 4 (3TO eJUHCTBEHHOE TOAPOOHOE NOKa3a-
TEIHCTBO TEOPEMBI U3 TEOpUU 4uces], OOHapyXeHHOoe B Oymarax
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®epma). duan = 3 Teopemy Pepma gokazan diep B 1768 rony.
B Tegenne XIX Beka i 10ka3aTeabcTBa TeopeMbl Pepma ObLin
TMPEANPUHATH OrpoMHEIe yeuausa. (OCOGEHHEIX yCIIEXOB NOOUICS
memenkuu mMaTemaTuk Kymmep. Iocre ero pa6or Teopema Pep-
Ma OKa3aJach JOKA3AHHOU [JsA BCEX NMPOCTHIX 1 (8 NOKa3aThb eé
TOMBKO A1 HuX), Menbmmx 100, kpome 37, 59 u 97. B mamem Bexe
Teopema, Pepma, ObLIa AOKAZAHA MJIA MPOCTHIX TUCET, MEHBIIAX
100000, HO OKOHYATENIBLHOE PEIICHNE TaK U He OLLIO HAWIEHO.

B 1908 rogy mrobuTtens maTemMaTuku Bouabdckenab 3aBeman
100000 mapox Tomy, KTO mokaxeT Teopemy Pepma. ITO CTAIO
6e.Il;CTBPIeM Ui MaTEMATUKOB MHOI'IX CTpaH. HOTeKJII/I COTHU "n
TBICSAYU MUCEM C AOoKaszarenabcTBaMu Teopembul Pepma. Kak mpa-
BIJIO, OHU COJEPKAIN JIeMEeHTAPHEIE OMMOKY, HO HA UX HAXOXK e~
HUE TPATUINCH HEMAJLIE CUILI MHOTUX MATEMATUAKOB.

Bo Bpemsa Ilepsor MuUpOBOM BOMHEI 3Ta IpeMusa 0O6eCIeHu-
nack. IIoTOK mCEBIOA0KA3ATENBCTB COKPATMICS, HO HE MCCSIK.

U yxe ka3aioch, 9T0 3Ta nmpob/aeMa mepenmeéT 4epes HOBYIO
IPaHb BEKOB, HO BCE-TAKU MATH JeT TOMY HA3aJ AHIVIMACKUU Ma-
TEeMATUK YaAWIC «3aIaTAJ HOCIEHIO IEIPY» B CBOEM JOKA3ATENb-
CTBE DTOU BEIUKON TEOPEMBI, ¢ KOTOPHIM OH BIIEPBHIE NPEICTA
mmepe MaTeMaTwdeckuM MupoMm B 1993 rony.

Mup npusnan: Benukas teopema Pepma noxasanal

Opguaxo, TeM, KTO UHTEPECYEeTCA MaTeMaTukon, uMsa depma,
TOBOPUT OYE€Hb MHOT'OE HE3aBUCUMO OT €ro Bemukou TeopeMul.
On 6but, 6€3 BCAKONO COMHEHUA, OJHAM U3 CAMEIX TMPOHUIIATEIb-
HBIX YMOB CBOErO BpeMeHu — BpeMmenu [ urantos. Ero mo mpasy
CYMTAIOT OCHOBOIOJOXKHUKOM TEOPUU YUUCEJ, OH BHEC OI'PDOMHEIN
BKJIAJ B 3aPOXK JAIOLINECS HOBBIE HAIPABICHN, OIPEIEIUBIINE 0~
CIeyIOmee PA3BATUE HAYKU: MATEMATUICCKUN AHAIN3 M AHAJIU-
TUYIECKYI0 reoMeTpuro. Mur npusnarensusl Pepma 33 TO, ITO OH
TMPUOTKPBLI [IJIA HAC MUP, TTOJHBIM KPACOTHI U 3araf0IHOCTH.

Cregytomaa TeopeMa, HECOMHEHHO, TMPUHAMLICKUT K TUCTY
BoICIMX gocTuxkenur maTeMmaTuku X VII-XVIII sekos.

BarusnuTe Ha HECKOIBKO MEPBBIX HEYETHLIX IPOCTHIX YUCEN:

3, 5, 7, 11, 13, 17, 19,

Yucna 5, 13, 17 mpeacTaBuMbl B BUE CyMMBI IBYX KBaJPaTOB:
5=22+4+12,13=22+432, 17 = 12 + 42, a ocrameusre wmcra (3, 7,
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11, 19) stum cBoucTBOM He 06magaoT. MOXHO au OOBACHATH
sror ¢peromen? OTBeT HA HTOT BOOPOC AAET

Teopema 2. /as mo20 4mobbl Heuémmuoe NPocmoe wucLo
66140 NPedcmasumo 6 sude cymmbl 08Yx K6adpamos, He-
06L00uMO U docmamouno, ¥mobvl oo npu desenus Ha 4
dasa.o 6 ocmamxe 1.

HEMHOI'O HCTOPHH

Ha Poxmecrso 1640 roma B mucbme oT 25 mekabpsa Ilbep
Ddepma n3Beran suamennToro Mepcenna, apyra [lexapra u ruas-
HO'O MOCPEIHVKA, B MEPENNUCKEe YYEHBIX TOr'0 BPEMEHUM, O TOM,
YTO «BCSIKOE NMPOCTOE UUCIO, KOTOPOe IPH JeIeHUN Ha UeThIPe
OAéT eVHUILY, e IMHCTBEHHBIM CIIOCOOOM IIPEACTABIMO KAaK CyMMa,
IBYX KBaJApPaTOB».

B Ty mopy maremaTrudecKux XYypHAJIOB €II€ HE CYIIEeCTBO-
Bas0, HHMOPMAIMEN OOMEHUBAJINCH B MUCHMAX, U KAaK MPABUIO,
PE3YJIbTATHL JUIb AHOHCUPOBAIUCH, HO HE COMPOBOXIAIUCH [6-
TAJIBHBIMU [OKA3ATEJIbCTBAMUA.

IlpaBga, cnycrs movru gBaAUATH JeT mOCTe mucbMma Mep-
cenny B nucbMe K Kapkapu, ornpasieHHoM B aBrycre 1659 roaa,
depma IPUOTKPHIBAET 3AMEBICET NOKA3ATEILCTBA, CHOPMYIUPO-
BaHHOU Bbire TeopeMul. OH mumer, 9TO OCHOBHAA UAEA TOKAa-
3aTEILCTBA COCTOUT B MemMode CnycKa, TO3BOSIONIEM U3 Mpej-
TIOJIOXEHUS, YTO AJIA KAaKOT'0-TO IPOCTOro uucia Buga 4n + 1 3a-
KJIIOYEHVE T€OPEMEI HEBEPHO, HOIYYUTh, YTO OHO HEBEPHO U JIJIA
MEHBIIIEro YU TOrO XKe U T. J., IOKa MBI He 100epeéMCsa n0 uu-
cl1a 5, KOr[a OKOHYATEJIbHO IPUAEM K IPOTUBOPEYHIO.

IlepBrIe nOKa3aTENBCTBA, KOTOPHIE BIOCIEACTBUY OBLIN OIy-
OGJIVKOBAHEL, HAMAEHI DuiepoM Mex a1y 1742 u 1747 rogavu. Ipu-
uéM, Xemas yTBepauTh npuopurer depma, K KOTOPOMY OH WC-
NBITHIBAJL IyBCTBA DIyOOYAWINErO yBAaXKEHUs, JWIEP MIPUIYMAJ
[OKA3aTeIbCTBO, COOTBETCTBYIOIIEE OMUCAHHOMY BBIIIIE 3aMBICIY
Depma.

Bosgasas nomxnaOe 060MM BeanKuM yI€HEIM (06 DIIepe pedn
emé Brepean), Mbl HAa3LIBaEM DTy Teopemy meopemoti Pepma—
Jiisepa.
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EcTb cBOMCTBO, IpUCyIiEe OYTU BCAKOMY IPEKPACHOMY Ma-
TEMATUIECKOMY PE3YJIbTATY, PABHO KAK M IOYTHU BCSIKOU HEIIPU-
CTYTIHOU U IPEKPACHOU TOPHOU BEPIIIMHE: €0 MOXKHO IITYyPMOBATH
C PA3HBEIX CTOPOH, W BCE IYTU NOCTAB/IIOT HACIAXKACHUE TOMY,
KTO HE YCTPAIINTCS UMY HOCIENOBATh.

B cBoen craree B «KBanTe» [2] a1 mpusén Tpu COBEPIIEHHO
Da3IMYHEIX JOKa3aTenbcTBa. OnHO 3 Hux (npuHAATexamee Jla-
rpamxy) Obwio mpuaymano B XVIII Beke, apyroe — Tepmama
Munkosckoro — B XIX Beke, a TpeThbe — HAIIM COBPEMEHHUKOM
Mamom Harupom. Ho 3mech HET BO3BMOXHOCTU BOCIIPOU3BECTHU UX
BCe7 n OFpaHI/I“IyCI) JINIIIb HepBHM "3 HA3BAHHBIX.

[ OKA3ATEJABCTBO JIATPAHXKA

OTO [MOKA3ATEJLCTBO ONMPAETCA HA CJAEAYIOMYIO AEMMY
Buavcona: ecim p — mpoctoe umcao, To wwmcao (p — 1)1 + 1
NETUTCs HA P.

YT06k! HE OTBIEKATHCS HA JOKA3ATEIBLCTBO 3TOr0 BCIIOMOT'A~
TEIBHOTO (PAKTA, MPOJEMOHCTPUPYIO JUIIL OCHOBHYIO UIE0 DTOrO
IOKA3aTeIbCTBA HA IpUMepe IpoCcToro Iucia, 13. s arodoro uu-
cra x, 2 < ¢ < 11, mangérea rakoe wucao y, 2 < y < 11, 9ro 2 -y
npu genenun Ha 13 gaét B ocrarke 1. [eucTBuTensHo,

(13-1)1 =121 = (2-7)(3-9)(4- 10)(5-8)(6 - 11) - 12,

¥ TIpK DTOM BCe [IPOU3BEeHNsI B CKOOKaxX mpu geneHnu Ha 13 gaior
B ocTtarke 1, a 3mauwnT, 12! npu gerenum ma 13 gacT B ocrarke 12,
oTKyaa (A1 BEIOPAHHOTO HAME YUCaa 13) caeayeT yTBepXaeHue
aevMMbl BuiabcoHa.

N3 gemmbr Buibcona u3BaeduéMm Takoe CI€ICTBHUE: €CAU P =
= 4n + 1, rae n — HATYPAIbLHOE YUCIO, TO ((2n)!)2 + 1 gemuTcs
Ha p. lencTBuTensHO, u3 seMMbl Bunbcona crenyer, aro (4n)!+1
[IEeIUTCS Ha P, ¥ Tenepb HeoOXOQUMOe yTBEPXK JeHUe BEITEKAeT U3
CIEIYIOIMIEN BHIKJIA,TKU:

An)+1=02n)!2n+1)-...-(4n)+1=
=2n)!(p—2n)p—-2n—-1)-...-(p—1)+1=
= (2n)! (—=1)*(2n)! + pk + 1 = ((2n)!)” + 1 (mod p).

O6ozuaunm (2n)! 1epes N. Mur nokazamu, uro N2 = —1 (mod p).
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Temepsr HaM IPeACTOUT MPEOLOJETH OCHOBHYIO TPYIHOCTD.
PacemoTpum Bee maper nenwrx wucen (m, s), Takme 910 0 < m <
< [vP], 0 < s < [{/B], wepes [/p] oGo3nadena menas JacThb
YuCaa 4/p — HaMOOJBIEE TeJ0e YUCI0, He MPEBOCXOAIee /.

Yncro Taxux nap ([/p] + 1)2 > p. 3HauUT, MO KpaiHe#n mMepe
UL AIBYX Pa3auunbiz nap (mi,s1) u (M2, S2) OCTATKA OT NEJICHUAA
m1 + Ns; u ms + Nsg HA p OAMHAKOBHI, T. €. 4uciI0o a + Nb,
rae a = my — Mg, b = $1 — S, Oymer meauThCsa HA p. llpwm
srom |a| < [vP], |b| < [\/pP]. Ho Torga wmcao a? — N2p? =
= (a + Nb)(a — Nb) meawrcs Ha p, W 3HAYUT, yIUTHIBAL, ITO
N? = —1 (mod p), moxyanm, ato a® + b?> nemurcs ma p, T. e.
a’?+b% = rp, rae r — marypaabHOe uuco (r # 0, u60 MHaTe maphI

6L GBI oquHakoBbl). C apyro# croponsr, a? + b? < 2[\/1_)]2 <
< 2p, T. e. r =1, u 3HaunT, a® + b2 = p. Teopema 2 nOKa3aHA.

Bonpoc o npeacTasaeauy 9ucesn B BUAE CyMMBI IBYX KBaAPa-
TOB MCYEPILIBACTCSA CACAYIOIMIAM yTBEPK JCHUCM:

Haomypaasvnoe wucao npedcmasumo 6 sude cymmvt 06y
K68040PAMOB UeAbIT wuces Mo2da U Moabko mo2da, Ko-
2da ece npocmuie commoxcumens suda 4k + 3 sxodam e
DA3AOHCEHUE IMO20 YUCAG KA TPOCTIBLE COMHONCUNEAY
¢ uémmnvimu noxazameasmu. (Cum. [3, c. 45].)

Teopema dPepma—IWiepa OYEHb KPACUBO [NOKABLIBACTCH,
€CJN UCTIONB30BATH TCOPUIO NEINMOCTU IEABIX KOIIJICKCHBIX TUCEa

n 4+ mi, n, m — ueasle (CM. 06 5TOM B 3aMeYaTeNbHON KHUTe [4,
c. 28-29]).

DWMJIEP U ET'O ®OPMYJIA e™ = —1

Ero [Dinepa] TBOPYECTBO M3yMUTEILHO M B HAyKe
6ecripuMepHO.
A. H. Kpvinos

OmHaX B, KOrIa A yIWICA B BOCBMOM KJIaCCe, MO APYT U O/-
HOKJIACCHUK HAIIACAJI MHE (POPMYIy DUIEPa, KOTOPOU 5 [MOCBALIAI0
aTOT pasgen. Torga A yxe 3HAI, YTO € — DTO YUCIO: [BE LEIHIX,
CeMb JeCATHIX, MO POX JeHusa ToaCTOro0, To1 poX aeHus ToacToro
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U JaJblle — APYTHWe ACCATUYHEIC 3HAKU, 3aIOMUHATL KOTODHIC
yxe neobs3arensro (e = 2,718281828...). A 3man Takxke, 9T0

1 n
e = lim (1 + —> .
n—o0 n

Pasymeercs, s uMes npeacTaBiIeHNe O YUCHE T, O TOM, ITO TAKOe
CTENeHb U, CJBIIATL O TOM, 9TO 4 — 3TO KAKOE-TO MUCTUYECKOE
YUCI0, KBAAPAT KOTOPOro pasen —1. dopmymna Jdwiepa moTps-
CJ1a MeHs, KaK, MOXAaJyl, HUITO MATEeMATAIECKOE HE TOTPACAIO
HU 10, HU OCTe. JTa GOPMYIa BOCXUINALA HE OTHOTO MeHs. Harm
3HAMEHUTHIA aKaIeMUK, MATEeMaTUK U KopabJiecTpouTens AJex-
cen Huxomaesud Kpobuto, c1oBa KOTOPOro s MOCTABWI SIUTCPA-
doMm k dTOMY pasgeny, BUAEJS B 3TOU (POPMyJe CUMBOJ €IUHCTBA
BCEU MaTeMaTuku, ubo B Heu «—1 mpeacTasiser apudMeTuxy,
1 — anarebpy, T — IEOMETPHUIO0 U € — AHAIU3).

MoxHO 09€Hb MHOT'0€ CKa3aTh O TBOPIIE 3TOU hopMyJIst Jleo-
napae dunepe (1707-1783) — rennassHOM MaTeMATUKE, GU3MKE,
MEXaHVUKE U ACTPOHOME, IPOXKUBIIEM 3HAYUTENbHYIO YaCTh CBOEN
xwu3uu B Poccun u nmoxopounennom B Caukr-IlerepGypre.

Jleonap g Duaep — OVH U3 BEIUIANIINX TPYKEHUKOB B UCTO-
pun Hayku. Emy npuHamgiexuT 865 uccaeqoBaHUM MO CAMEIM Pa3-
HOOOpasHEIM mpobremam. B 1909 rogy meeniapckoe eCTeCTBEH-
HOHAYYHOE O0IIECTBO NPUCTYIXIO K W3JAHUIO IIOJIHOIO COOpaHus
counuenun Junepa. C Tex mop mporén Cpok, 6OAbIINYT, YeM BCS
KU3Hb JUIEPA, U3AAHO OKOJIO CEMUIECATA TOMOB €r0 COYNHEHUN,
a U3JaHUe eIlé He 3aKOHYEHO.

Iepemucka dunepa 3auumaet cBrime 3000 mucem. Yxe 0qHO
9TO — CBHUAETEIBCTBO HeOGHKHOBeHHOFO HpaBCTBeHHOFO O6JII/IK8,
y4I€HOrO: IYPHBIM JIOJAM MUCEM HE nuiryT. Bce y4éHnie, COBpe-
MEHHUKM DWIEPA, NeJUIUCh C HUM ILIOJAMY CBOMX PA3MEIILICHAN,
TMPOCWIM BHICKA3aTh CBOE CYXIEHUE IO MHTEPECYIOUIM UX TIPO-
OJeMaM U BCerja HAXOMWIA OTKIUK U TONIEPKKY.

HeobbikHOBEHHBIE IEAPOCTL U GJATOPOACTBO DWIEPA OTPA-
3UIUCH B M3BECTHON LIyTKE, KACAOIIENCA CAMOr0 ONPENeIeHuA —
KOrO CJefyeT HaswBaTh MareMaTukoMm. OnpegeneHue mMarema-
TuKa (COTVIACHO BTOM IIyTKe) mHAyKTUBHO. (CHOBaHVWE UHIYK-
IIIU COCTABISAET yTBEPXKIEHUE: DUIep — MareMaTuk. U namee:
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MATEMATUKOM HA3LIBAETCA 9€I0BEK, KOTOPOrO MATEMATHAK HABBI-
BaeT MareMaTukoMm.*

[yueBHaa kpacoTa JWiepa OTPA3WIACh BO MHOXECTBE €ro
MOCTYNKOB. B mpenwigyimeM pasngene s pacCKaskIBal O TOM, KaK
dunep crapaica yreepauts npuopurer Pepma. Korga moaonon
Jlarpamx (0 HEM pednb BEpeau) MOCBATHAI DWIEPA B CBOU UCCIE-
NOBAHUSA B 00JACTY BAPUALMOHHOIO UCIUCACHUS, DWIED HAIPABUI
emy muceMo (0T 2 mexabps 1759 roma, Jlarpamxky Obwio Torma
23 rosa), U A He MOI'y He IMPUBECTHU €r0 CJOBA, CJIOBA BEICOKOTO
IYXOBHOI'O 01ar0pOACTBA.

«TBOE aHATUTUYIECKOE PEICHUE W3O0MEPUMETPUIECKON MPO-
OneMEBI COLEPXKUT, HACKOIBKO f BHXKY, BCE, 9TO TOJBKO MOXKHO
KETATH B DTOU OOMACTH, W A UPE3BEIMAUHO Pajg, ITO DTA TEO-
pUA, KOTOPOU MTOCJIE MOUX MEPBHIX MOMBITOK 5 3AHUMAJCA €Ba JIU
HE OJWH, MOBEIEHA [0 BEIUYAUIICrO COBEPIIEHCTBA. BaXXHOCTH
BOMpPOCa MO0y JUIa MEHS K TOMY, 9TO S C TIOMOIIBIO TBOET'O OCBEe-
IIEHWA CAM BBEIBEJT AHAJIMTUIECKOE DEIICHWE; s, ONHAKO, PeImI
CKPHIBATDH DTO, IOKA THI HE OIIyOIMKYEIlb CBOM PE3yJIbTATHL, TAK
KaK s HUKOUM OOPa3OM He XO4y OTHUMATL YaCTh 3ACIYKEHHOU
TOOOI0 CIaBED).

Teopema 3. ™ = —1.

Hoxazameavcmeo. 3.1. Ilpu nokasarenncTBe MBI Oyaem uc-
MOIB30BaTh CIEAYIONY GopMyay (OHa HOCUT HA3BAHUE OUHOM
Hyvtomona):

(a+b)"=a"+ Cra™ 'b+ C2a"2b* + C2a™ 3% + ...
Y Ol L Gl A R U

n!
El(n—k)!

rae n — HATypampHOE “mcao, CF =

* Ilpu 5TOM, MOXKHO OBITH IOYTH YBEPEHHBLIM, YTO JEIOBEK,
CIICJABLUINYA B MATEMATUKE YTO-TO COAEPKATEIbHOE, Oyaer MarTe-
MAaTHKOM B CMBICJIE DTOr0 onpegenenus. Ho ecin B ka1eCcTBe OCHO-
BaHUA OpPaTh APYTUX YYEHEIX, TO HENb3f UCKIYATL CIydas, KO-
IJa COMCOK MaTE€MaTUKOB COCTOAT OBl TOMBKO U3 OJHOT'O JUIA. . .
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3.2. Kak m3BecTHO,

1 n
= lim (1 + —> .
n—oo n

Ilpumennm popmyny 6unoma HeoTona:

1\ n 1l nn-1 1 nnh-1n-2) 1
1+ — =14+—-— o
( +n> 1 n+ 2! n2+ 3! n3+

(34€Ch MBI BHIIMCATM TONBKO HECKOIBKO IHEPBBIX WIEHOB Da3-
JIOKEHUSA).

Iepengém B 06emx 4aCcTAX PABEHCTBA K IPEJeLy IIPU 1 — 00
U IIOLyYUM CIEAYIOIIEe Pa3A0HceHue 8 Pao:

1
,++

e=1+ ‘+ 3l

1 2!

Kone4no, ¢ TOYKY 3peHUsA COBPEMEHHOI'O MATEMATHKA, DTOT IIPe-
IEeJbHBIN TIepexo] HeoOX0AUuMO CTPOro o60cHoBaTh. HO BO Bpe-
MeHa, DUIEPa, K BOMPOCY O MPABOMEPHOCTH MPEOOPA3OBAHUY TIO-
XOQUIA TOBOABHO ¢BOOOAHO. Cam Duwiep B MOJOOHBIX CIydasx
IOCTYyIIaJa OYC€HB CMEIO U INPAKTUYIECKN BCEr'Aa OKA3BIBAJICA IIPAB.
Paccyxgas aHaIOrnvHO, MOXKHO IOIYYATH PA3JIOKEHUE

2 3,‘3 k

T _ f)" . _ T
e _nh—>néo(1+n =1+zxz+ +3‘+ _kX::Ok!‘

OTO Pa3JIOKEHNE BIEPBEIE OBLIO MOIY9IEHO UMEHHO JWIePOM,
U B €r0 YeCTh YUCIO € MOTYIWIO CBOE 0O03HAUEHNE: € €CTh IepPBas
6ykBa ¢pamuiuu Euler.

PDyukuus e® 061a1a6T MHOIMMHU 3aMEYATENbHBIMUA CBOU-
crBamu. B gacTaOCTH, BCe €€ nmpomaBoaube B To4uke () paBHEL 1.

3.3. Bocronssyemcs gopmyaot Tetigopa

1010+ L0 L0 170

9TOOBI PA3JIOXKUATE B PAL PYHKIMM Sin T 1 COS .
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Tockonexy (sinz)' = cosz, (cosz)' = — sin z, moxygaem, 9To

x> z?2 ot

inz = —+ = —... —1—— —_— =

sinx =x — 30 + 5 , CcoST + a

3.4. Tenuanbuas uges Juiepa COCTOUT B TOM, UTO (HOp-
MyJay mis e® MOXHO IPUMEHATH He TOJBKO K NeNCTBUTENbHEIM,
HO 1 K KOMIINIEKCHBIM YUCJIaM:

22 22 AP
—1+Z+—+§+—+§+
rje z — MPOU3BOJBHOE KOMILIEKCHOE IHUCJIO.
Toacrasum B 9Ty hopmyry z = wi (TA€ | — MHUMASA €UHNILA,
2 .
T.e. ¢ = =1):
: o (@)? | (m)? (mi)t | (m)®
e —
e =14+mi+ o1 + 30 + o + 5 +...=

2 TE3 TE4 TE5

. T . .
=1+ﬂl—§—§l+ﬂ+al—...=

TE2 TE4 T[S TE5

=cosnt+isint = —1.

Teopema 3 moxazana.

TMosguee, korga MOABMIACH CTPOTAA TEOPUA PAMOB, TOL06-
HEI€ BEIBOJEI, BOCXOIAIINE K DUIEPY, OLLIN 10 TBEPXK IEHEL, 8 BCE
npeoOpa3oBaHUs IPU3HAHLI 3AKOHHBIMU.

JIATPAH2K M ETO TEOPEMA
0 YETBIPEX KBAJAPATAX

OTa TeopeMa [0 YeTHIPEX KBaApaTax| AO CHUX IIOD
BXOAUT B YUCJIO BEIWYAUINNUX NOCTUXKEHUU MaTeMa-
THUKWU.

M. Kay, C. Yaom

Kosedp Jym Jlarpamx (1736-1813) pomwica B Typume,
a ymep um moxopones B I[lapmxke. B ero xwmiax tekma ¢dppan-
My3CKAsA M UTATLAHCKAA KPOBb, W MOITOMY 0O0€ HAIMK MOTYT
COPAUTHCA IEI0BEKOM, KOTOpH (mo caosam Tanenrpana) caenasu
CBOUM T'€HUEM YeCThb BCEMY YeJO0BEYECTBY.
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ITo cBOoMM Hay4YHBIM ycTaHOBKAM JlarpaHk OTAMYAICSI OT CBO-
€ro CTapLIero BEeJIMKOr'0 COBpeMeHHuka — JleoHapga Ouiaepa.
OWIep B TEYCHME CBOCU KU3HM PeIlaJ U Pl OrpOMHeHIIee,
HEBUJAHHOE, HM C Ye€M He CPABHUMOE YUCJIO OTIeIbHBLIX, KOH-
KPETHBIX 33a7a4, U B OOJBIIMHCTBE CBOEM KAXIYIO 330349y OH
peman cBOMM, OCOOBIM, MHIMBAAYAJBLHBIM NPUEMOM. JlarpaHx
JKe CTapajcsi OTHICKATb OOIye 3aKOHOMEDHOCTH Y DPa3HOPOZ-
HBIX SBJICHUU, HAUTU MOTACGHHBIE CBA3M MEXIY OTIEIbHLIMU
00BEKTaMM, BCKPHITH EIUHCTBO Ka3aJOCh OBl HECOEIUHUMOLO.
Ho mpu BCéM mpu TOM €My MPUHAIJIEKUT TAKXKE U MHOXKECTBO
3aMEYaTEeNbHBIX KOHKPETHHIX pe3yabTaroB. O6 ogHOM n3 HuX —
[¢] HpeII[CTaBJIeHI/II/I HaTypaJIthIX quceya B BUJE CyMMbI ‘IeTpréX
KBaIPATOB — U OyAeT CeMvac PACCKa3aHO.

Jlarpanx ocrancs B 6IarofapHOU HAMATU BCETO HeIOBEYe-
CTBa KaK CBETJIasA, 01aropoqHas JMYHOCTE. BOT Kak XapakTepu-
ayer ero Pypoe: «Jlarpanx ObLT CTOIBKO ke GUIOCOd, CKOIBKO
maremaTuk. OH [0Ka3a1 5TO CBOEU XU3HBIO, YMEPEHHOCTHIO XKe-
JIAHUY 3eMHBIX 6/1ar, riiybO0KOU IpeIaHHOCThLIO0 OOMUM HHTEPeCaM
YEeJI0BEYECTBA, OIArOPOJHON IPOCTOTON CBOUX IIPUBEIYEK, BO3BHI-
IIIEHHOCTBIO TYIIN U TUIyGOKOU CIPABEIINBOCTBIO B OIIEHKE TPY 0B
CBOUX COBPEMEHHUKOB).

A Temnepn nepeném Kk GOPMYIUPOBKE U JOKABATEILCTBY T~
opemsl Jlarpamxa.

Teopema 4. Bcakxoe nHamypasbroe wuUCAO €CMb CYMMG
YeMuPET K6adpamos Yeably wuced.

Hoxazameavcmeo. 4.1. Jlemma. Ilpouwssenenme uucern,
MPEACTABUMEIX B BUJE CYMMEI YeTHIPEX KBAAPATOB, €CTh CyMMa,
YeTHIPEX KBAAPATOB.

Joxaszameabcmeo aeMmbl.

2 2 2 2 2 2 2 2

(n1 + 7712 + TL3 +n4)(m1 + m2 + m3 + m4) =
2
= (n1mq + noms + ngms + namy)” +
2
+ (—n1my + namy — ngmy + ngms)” +
2
+ (—nims3 + ngmq — nama + nama)” +

2
+ (—n1my4 + ngmy — nams + nzmse)”.

Jlemma 4.1 mokasaHna.
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4.2. Jlemma. [l 1106000 mpoCTOro 4ucaa p > 2 HAMAETCS
qucao m € N, m < p, raxoe aro mp = a® +b%> +c2, a, b, c € Z.

Hoxaszameabcmso aemmbi. PaccMOTpuM [OBa MHOXECTBA
quces:

p-1)\°
K=1{0,1,4, .. (2=
{07 7 ) 7( 2 )}7
2
L:{—I—O, —1-1, =14, ..., —1—(1%1> }

B kaxJoM U3 MHOXECTB YMCJIA MONAPHO HE CPABHUMBL TIO MO-
nymo p. B camom germe, BosbMéMm k¥ # k2 us mmoxectBa K
(wrm, oxBuBanenTHo, —1 — k¥ # —1 — k3 ua mmoxecTsa L), Tae

-1 -1
0< Kk < (”T>,0< by < (I’T) Ecmu k? = k2 (mod p),
10 (k1 + ko)(k1 — k2) = O(modp). Ho 0 < k1 +ka < p
u 0 < |k — k2| < p, mockomeky k1 < g, ks < g u ks # k.

IIpoTruBopetne.

Bcero B 3Tux aByX MHOXeCTBaxX p+ 1 4uces, ce0BaTeIBHO,
Cpefu HUX HaWIyTCA CPABHUMEIE TI0 MOJYJIO P, T. €. TAKUe TACIa
x? m3 mepsoro MuOXecTBa u —1 — A2 w3 BTOPOTO, UTO

x> = —1 3% (mod p).

Otxyna x2 + X2 + 1 = mp ana mexoToporo m € N.

Temneps, mMOCKOIBKY X < 12—) k< g, moJydaeM mp = x +
2 2

el < 242
[NOKA3AHA. 4 4

4.3. [okaxem, 4TO a10060€ MPOCTOE UUCJIO IMPEICTABAMO
B BHE CyMMBI Y€THIPEX KBAAPATOB LEIbIX uducen. [as p = 2
mveem 2 = 12 + 12 4+ 02 + 02. [aa p > 2, 0O mpeBIAyIIeH JeMMe,
HAUAETCSA Takoe m < P, ITO YUCIO MP MOKHO IPEICTABUTH B
Buge mp = n3 +ni +n3 + n3 (n4 MoxHO MONOKUTL pasuEM 0).
Bribepem Temeps MmunuMaabHOE HATyanTbHOE m, oO6aagaroIee
TaKUM CBOUCTBOM. IlOKaxeMm, ITO OHO PaBHO 1.

+1 < p?, asmaunr, m < p. Jemma 4.2
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IIycte m 4éruro. Torma aubo BCE N; UMEIOT OANMHAKOBYIO I6T-
HOCTB, Ju00 CPeau HUX €CThb ABA I6THHIX W ABA HEIGTHHIX (HY-
Mepanus 5TUX YUCe] He BaXKHA, IOITOMY IyCTh Ny = ng (mod 2),
ang = nyg (mod 2)). B oboux crydasx ducia

ny+ng nNig—ng MN3+ng N3—nNg
2 ’ 2 ’ 2 ’ 2

ABJIAKTCA LIEJIBIMUA. Nmeem:

ni+ns 2+ ny—ne 2+ n3+ng 2+ Nn3—ng 2 .
2 2 2 2 N
_ni+n3+ni+ni m

p
2 2%’
m .
3HAYUT, Ep TaKXe MPEeACTABIAECTCA B BUJe CYMMEI Y€THIPEX KBa-

m
aparoB neasix umucena. Ho 5 < m, a m, IO IPEANOIOXKEHNIO,

MUHUMAJIBHOE YUCIO0 ¢ TAKUM CBOUCTBOM. IIpoTmBOpedune.
Iycre m nmeuéruo. Torma 4Ymcna n; MOXHO IPEICTABATH

. m
B BUge n; = ¢;m + m; (¢;, m; € Z), mpuaém |m;| < 5 Toraa

2 2 2 2 2 2 2 2
mp = ni +n5 +n3 +ny =sm+mi +my +mz +my,

rae s — HexoTOpoe menoe wmcao. CrepoBaTerbro, M2 + m3 +
+mZ+m3 = nm, rae n — meoTpunaTeILHOE TIETOE “MCAO0. Ecam
n =0, To m; = 0, n; = ¢;m 1A BCEX 4, ¥ TOrAa Mp = n? + n3 +
+n2 +n3 = m?k, rae k — marypamsuoe, T. €. p = mk, m < p, a
5T0 o3HadaeT, 94ro m = 1. Ilpennonoxum Tenepn, uro n > 1.

W3 nemwmer 4.1 moxyvaem:

(n} +n3 +nj +nj)(m] +m3 +mj +mj) = s} +s3 + 55+ 53,

rae
$1 = nimi + nama + n3ms + ngmy,
S = —n1Ma + Namy — N3Mmy + NaMma,
S§3 = —n1m3 + n3mi — NaMa + NaMy,
S4 = —N1My4 + NaMy — NaM3 + N3M2.
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Ilo ompenerenuo, m; = n; (mod m), T. e. 51 = m? + m2 +

. s
+m2 +m2 = 0 (mod m) u, sEauur, — € Z. AHarormdEo fo-
m
S; .
Ka3BIBAETCA, ITO — € Z upu i = 2, 3, 4. Ho Torga (B CITYy Hepa-
m

m 2 2 2 2 2
BEHCTB |m;| < E) noxydaem: nm = mj +mj + m3 + mj < m?,

T. €. N <M, X B UTOI'E

2 2 2 2
mp-nm = s7 + s5 + 3 + 83,

- ()4 (24 (24 ()
m m m m
YTO IPOTUBOPEYIUT MUHUMAJIBHOCTH 7M.

Urax, BCAKOE MPOCTOE YMCIO0 MOXKHO HPEICTABUTL B BUE
CYMMBI YeTHIPEX KBAAPATOB LEJLIX ducen. lorga, mo gemme 4.1,
u 1:060€ COCTAaBHOE YUCJIO0 IPEACTaBUMO B TakoM Buje. Hakowerr,
1 =12 + 02 + 0% 4+ 02. Teopema 4 noKa3aHa.

Tlocre Teopemer Pepma—IWIepa MBI ONUCATA BCE 9UCIA,
NpeaCcTaBUMEBIE B BUE CyMMEI IByX KBanpatoB. Teopema Jla-

OTKY A&

rpaHXka yTBEPXKAaeT, 9TO BCE HATYPAJIbHBIE IMCIA IIPEICTABAMBL
B BUAE CYMMBI Y€THIPEX KBaAPATOB. Uucia, MPeICTABUMEIE
B BHIe CyMMEI TPEx KBajaparoB omucaid laycc B 1801 rogy.
O uéM — cregyomun pacckas.

T'AYyCC ¥ ErO TEOPEMA
O CEMHAJATDATUYTOJILHUKE

ITono6uo Apxumeny "aycc BoIpasmi xxenanue, IT06L
Ha ero moruie 6LIJI YBEKOBEYEH CEMHAAUATUYTIOJIBbHUK.

I'. Bebep

Tak e xax B sureparype I'omep, [Maunre, lllexcoup, I'ére,
ToacTou u [[0CTOEBCKUM, TAK B MATEMaTUIECKOM €CTECTBO3HA-
uun Apxumen, Heiorou, dunep, Taycec, Puman u Ilyanxape —
BBICOYANIINE BEPIIVHLI, COCIVUHEHNE M'EeHUAJLHOCTU U BCEOXBAT-
HOCTH.

Kapa ®puapux Fayce (1777-1855) — maremaTuxk, Iué ums,
Kak 1 uMsa Apxumena, oBesHO JerengaMu. MHorume ero BBHICKA-
3BIBAHUS BOILTA B MOCOBOPKY. aCTO BCIOMUHAKOT €0 [IEBU3:
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«Nilactum reputans si quid superesset agendum»*. B sTou quanO-
CTH CYACTINBO CIUIEIUCH MOI'Y YUY UHTEJLIEKT, CUIbHBIN XapaKTeP
7 JI0003HATEIBHOCTL ecTecTBoucnbiTaTensa. Ilpu xwsuu Tayce
OBLT TIPU3HAH BEIUYAUINIMM U KOPOHOBaH TuTyioMm «Mathemati-
corum Princeps»**. Xpasa ero remummo n 61uCTATEILHE 0030D
TBOpuecTBa 'aycca cogepxurca B kuure [3].

«MaTemaTuyeckasa mesaTeabHOCTh L aycca, — mumeT Peaukc
Kaenn, — Hadamacb OJHUM KPYIHBIM OTKPHITHEM, KOTODPOE
IIPUBEJO €0 K TBEPAOMY yOexXIeHWI0 HABCEra MOCBATUTH cels
Hayke... 30 mapta 1796 romga eMy — aeBATHAIUATUIETHEMY —
yAAT0Ch MOKA3aTh, YTO MPABUILHLIA CEMHAAUATHYTOILHUK MO-
XKeT ObITh MOCTPOEH € NOMOMIBIO UUPKYJA U JIAHEUKW», T. €. CO-
BEPIINTH IPOPEIB B IpO0IeMe, rae He OBLIO HUKAKOI'O IPOrpecca
B Tedenue carime 2000 gert.

TToroMku mOCTapaJuCh BHINOJIHUTH 33ABEIIAHWE BEJINKOI'O
yaénoro. OHu BO3ABUIIM €My NaMATHUK (Ha poauHe, B Bpayn-
mBeUre), KOTOPEIM CTOMT HA MOCTAMEHTE, ABJIAIIEMCS IPa-
BWIBHBIM CEMHAAUATAYTOABHUKOM. HO ecam He 3HATBH HTOrOo,
TO ¥ HE 3aMETWUIlh: MPABWILHEIN CEMHAANATUYTOJILHUK TOYTH
HEOTJIWYUM OT KPyTra.

Teopema 5. IIpasuabnbiti cemnadyamuyeoapHuk MOHcem
O0bIMb NOCMPOEH € NOMOWBI YUPKYAL U AUHETRY.

IIpuBoguMoOe MOKA3ATEIBLCTBO —
JIUIIH> HE3HAYUTENbHAsA 00paboTKa 10-
Ka3aTeabcTBa, camoro laycca.

Moxazameavcmeo. 5.1,  [isa Pﬂﬂ\
IOCTPOEHUs TPABUIBLHOIO CEMHAILA- ~
TAYTOJbHUKA, BIUCAHHOI'O B OKPYXK-

HOCTB pajuyca 1, 10CTaTOYHO OCTPO-

2n
UTH OTPE3OK [JIUHBI COS T (cM. puc.).

JlanbHenan mociIeI0BaTeILHOCTD JeUCTBUN HE BLI3EIBAET TPYI-
mocrer. OOHAKO I DTOr0 NOCTPOEHU HAM IMOTPEOYIOTCA HEKO-
TOPHIE COOTHOIIEHUS B KOMILUIEKCHBIX YUCIAX.

* Yro He 3aBEPIIEHO, HE CIETaHO BOBCE (4am.).
** Kopoab MaTeMaTuKoB (4am.).
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5.2. O603Ha4UM 4Yepes € OAUH U3 KOMILUIEKCHBIX KOPEHb CEM-
HAAUATOU CTENEHU U3 €UHUIIBL

: 2n 2n
e= V1=e¥™17 = cos = +isin —.

17 17
Beeném o603navenus:
n=¢+e L, L=+e? y =2+,
2o = et +¢74, =€ +¢78, Y3 = 2122,
y2 =0 + 8o, 1 = Y1 + Y2,
ys = Gilo, T2 = Y3 + Y4.

3amMeTuM, 4TO BCE 3TU UUCIA NEUCTBUTEIbHEIE. B camoMm geie,

eh +eh =
= { cos 2nk +1is Zﬁk + | cos —2nk + ¢ sin —2rk =
N 17 "7 17 17 )
2nk
=2 —_—.
cos 1
Tlockonbky z1 = 2 cos T HaM JOCTATOYHO MOCTPOUTH OTPE3OK
OJIVHBI 271 .-
5.3. Jlemma. e* = ¢!"* mpu neawrx k.

Loxazameabcmeo aemmbvi. [[eNCTBATENBHO,

LT cos 2n(17 + k) +isin 2n(17 + k) _

17 17
= CoS (211 + ﬁ) + i sin (211 + Lk)
17 17
—cosﬁwtz' 2nk=ek.
17 17

16
5.4. Jlemma. ) ek =0
k=0
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Hoxazameavcmeo aemmbr. I1o popmyne CyMMBI reoMeTpude-
CkOU mporpeccuu (KOTOpas, KOHEYHO, BEPHA U I KOMILIEKCHBIX
“Kcen) MoIydaeM:

16 17 _
eh =& 1 0
k=0 e—1
16
Crepcteme. ) ek = —1.
k=1
16 16
Joxazameavcmeo caedcmeus. Y. ef = (Z ek) -0 =
k=1 k=0
=0—-1=-1.
8
Cregcreme. > (¢F +e %) = —1.
k=1

5.5. Jlemma. y1y2 = ysys = —1.
Hoxazameabcmeo aemmbi.

iy =(C+e et +e ) +e P+l +e 8 =
=f+et+e¥ +e T+l +e e e+ +
+e2+e?+et e+t et e 2 =
8
=Y (F+eh)=-1
k=1
Ananoruynas BHIKIAIKA MOKA3BIBAET, 9TO Y3Ys = —1.
5.6. Jlemma. 1 + 22 = —1, T120 = —4.

5.7. HamoMHmM, 4TO ecau 3aJaHBl OTPE3KM AAuHHL 1, |p),
u |g|, TO UMpKyNeM W JWHENKOU MOXKHO IOCTPOUTH OTDE3KH,
[JIMHBL KOTOPBIX PABHBI A0COMIOTHON BEIMYUHE KOPHEH KBAIPAT-
HOI'O yPaBHEHUs 2 + pr+q=0 (eCJIH KODHM 3TOI'0 YPaBHEHUS
LEACTBATENbHE).

Tockonpky 1 + 2 = —1, 122 = —4, T0 0 Teopeme Buera
T1 ¥ T2 — KODHU ypaBHeHUA T2+ —4 = 0, a 3HAYUT, MBI MOXEM
HNOCTPOUTH OTPE3KU NIWHEL |21 | U |T2].

Teneps, Taxk KakK Y1 +y2 = T1 1 Y1yY2 = —1, MOXKHO IOCTPOUTH
OTDPE3KY JIIMHEL |y1| 4 |y2|. VI3 paBeHCTB Y3 +y4 = T2 U y3ys = —1
NOLy9aeM OTPEe3KM IJIMHEL |y3| U |ys|. W Haxomen, ucmombsys
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PABEHCTBA 21 + 22 = Y1 U 2122 = Y3, MBI MOXKEM IOCTPOUTH OT-
PE30K MIVHEL 21, 8 CJAEJOBATEILHO, M NPABWILHBIA CEMHAIATH-
YTONBHUK.

Bocnonb3oBaBmucs 9TUM pacCyk JEHUEM, MOXKHO IOJLYYUTh

T
cirenyrlinee BbIPpaXKEHue oJjsa COS 1—7:

2n 1
T <—1+\/ﬁ+\/34—2\/ﬁ+
+\/68+12\/ﬁ—16\/34+2\/ﬁ—2(1—\/ﬁ) 34—2\/ﬁ).

BnocaeacTun 6BLIO TOKA3aHO, YTO NPABWIBHEIN 1-yTOJbHIK
MOXHO ITOCTPOUTH UUPKYJIEM W JUHENKOU TOI'A U TOJBKO TOrIA,
korgan = 28R F, - ... - F,, rae Bce F; — mpocTele 4ucia BIga
22° 41 (umcaa Pepma). Y Depma OLLIO MOLO3PEHNE, YTO BCE Hn-
cra Buga 22 +1 — npocTeie. DiLIep OIPOBEPT HTO yTBEPK JCHUE,
YKa3aB, ITO IUCJIO0

22° 11 = 4294967297

uMeeT TpOCThIM geauTeneM 641. B HAmM KOMOBIOTEDHBIM BEK
CTAJO0 BO3MOXHEIM UCCJIEAOBATH HA IPOCTOTY NOCTATOYHO GOMIb-
M€ 4YUCaa, HO MOKA HU OMHOrO IpocToro umciaa depma, Kpome
5,17, 257 u 65 537, He HAUAEHO.

JINTEPATYPA

[1] Kuaetin @. Jleknuu o passurun MaTemaTnky B XIX croneTnn.
M.: Hayxka, 1989.

[2] Tuzomupos B. M. Teopema Pepma—nnepa 0 AByX KBagpa-
Tax. KsanT, Ne10, 1991.

[3] Yandpacexzapan K. BBeneHve B aHAIUTUYECKYIO TEOPUIO
qucen. M.: Mup, 1974.

[4] Inwupesvman JI. I'. IIpocreie uucaa. M.: TUTTJI, 1940.




