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B nacmoawem doxnade agmop packpvieaem cexpem YmepsaHHOU «4y0ecHOl 0eMOHCMPAYUU»
Benuxou meopemvr  Depma, 00OHAPYHCEHHBI U  NOCMENEHHO  OCO3HAHMBIL 60  B8peMs
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In this report author reveals the secret of the lost “demonstratio mirabile”of Fermat’s Last
Theorem discovered and gradually perceived during Beal’s Conjecture solving some years ago. It
consists in exposing geometrical structure of generalized Fermat’s Theorem (Beal’s Conjecture),
which does not allow to represent the Fermat equation for powers n > 2 as product of linear
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sense consisting in impossibility of dividing n-particle whole complexes into two other n-particle
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1. Beenenue. I'unore3a buias kak 0600mennas Beankas teopema ®@epma.

I'mnoresa buns [1] uMeer ngeno0 ¢ NOPOU3BOJIBHBIMU  CTEHEHSMU IEJBIX  YHUCEN,
00BbETMHEHHBIMA B OJIHO YpaBHEHHE HamoJo0He XOpOLIO M3BECTHOTO ypaBHEHMs W3 Benmkoi
teopembl @epma. [lpemnoxkenue buis pemaercs ¢ MOMOIIBIO JPEBHETPEUECKUX apH(PMETHKO-
TeOMETPUYECKUX METOJIOB, YCIEIIHO NMPHMEHSEMBIX Takke W K mpobieme Depma [2-5]. Cpean
IIMPOKO HM3BECTHBIX MAaTEMAaTWYECKHX THIIOTE3 Tumore3a buis 3aHMMaeT ocoboe MecTo Kak
0000menne Benukoit Teopembl ®Pepma [1]. Omnako o6o6menue B [1] 3arparuBaer TOJBKO
(dopManbHyIO 3amKCh TMIOTE3bl M HE JAeT JOKa3aTeldbCcTB 0000IIEeHHON TeopeMbl. bonee Toro, u
Jake HaoOopoT, Turnore3a buns cBoxutes k npobieme depma, paccMaTpuBaeMon Kak mpodiema
apu(METHYECKOW TEeOMETPHUH, U HMMEET MPOCTOE JIETKOE pEUICHHE, JOCTYIHOE, IMO-BHUIUMOMY,
apeBHuM MareMatukam v depma Toke. JleMCTBUTENBHO, €CIM BCIOMHHUTB, Kak Depma
(dbopMyIIMpOBall CBOIO TEOpEMy («HENB3s pa3fAeauTh KyO Ha JBa Ky0a  T.1.»), TO cpa3y CTAaHOBUTCS
OUEBHUJHOW TreoMeTpuyecKas IOJOIUIEKa 3TOr0 MaTeMaTH4ecKoro yrBepxkiaeHus. [l camoro
®depma U JPEeBHUX MATEMATUKOB II€JIbIe YHCIA OB COBOKYIHOCTBIO 3JIEMEHTAPHBIX (EIUHUYHBIX,
HEJICTUMBIX) 00BEKTOB (Kak HampuMep, N-MEPHBIX IUHUYHBIX KyOOB, HE TOBOPS YK O €IUHUYHBIX
OoTpe3Kax) JUIsl CO3JaHusl U3 HUX 0oJiee CIIOKHBIX KOHCTpYKUuMH. Tak 4To C caMoro Hayaia
paccMOTpeHHUs]  KakoW-TMOO  HECTaHAApTHOM  MaTEeMaTHYECKOM 3a/lauyd  eJUHUIA MOrJa
BOCIIPUHUMATBCSI KaK HEJIMHEWHBIM TeOMETPUYECKU OOBEKT (€AMHUYHAS TUIONIAb, €AMHHYHBINA
o0beM W T.A.), YTO MBI W HaOmogaeM Ha mpuMmepe Benmkoit Teopembl dDepma, permaemon ¢
MIOMOIIIBI0 T€OMETPHUYECKOW TeopeMbl EBkimuma u BhITeKaromeld u3 Hee Teopembl I[ludaropa,
n300pakaeMbIX Ha IUIOCKOCTH, a HE Ha MpsAMod JuHUU. Takoe NepBOOBITHOE BHICHHE
MaTeMaTHYECKUX OOBEKTOB MPUHLUMIHAIBHO OTIMYACTCA OT JMHEHHOTO MPEJCTABICHUS CIIOXKHBIX
MaTeMaTHYecKuX (opMysl B COBPEMEHHBIX S3bIKaX HNPOTPAMMHUPOBAHUS, IMOTEHIUAIBHO

MCKaXaloUIUX BOCIPUATUE CKPBITHIX (€11€ HE T03HAHHBIX) OOBEKTOB.

Taxum 006pa3oM, CEKpeT «4UyJeCHO qeMOoHCTpan» Bennkoil Teopembr depma cOCTOUT HE B
JMHEHHOM IOBTOPEHHUH IIENBIX OTPE3KOB HA MPSIMOW JHMHUU [5], a B mMOgoOMM MPSIMOYTOJIBHBIX
TPEYTOJILHUKOB, IMOJy4YaeMbIX U3 TE€OMETpPHUYECKOW TeopeMbl EBKmuaa, 4YTro COOCTBEHHO H
COCTABJISIET IIPEAMET MAaTEMaTUYECKOrOo OTKPBITUS B JI0KAa3aTeIbCTBE TUIOTE3bl buid kak
0000meHHo Teopembl Depma (cm. puc. 1, B3aThiid u3 paboTsl [3]). OHAKO OTKPBITHE MOATUHHON
CTPYKTYphI Teopembl depMa HEeBO3MOXKHO 0€3 BBEICHHUS HOBBIX MOHITHHA WIIHU, TIO0 KpallHEH mepe,
aBTOPCKOM TEPMMHOJIOTMM, C IOPOra OTBEPraéMbIX WM HE MPUEMIIEMBIX PEIAKLUSMU 3IUTHBIX

MAaTCMAaTUYCCKUX JKYPHAJIOB. HOBTOMy B ,[[aJIBHCf/’IH_IeM aBTOp JacT CBOH OIPCACIICHUSA



MaTeMaTHYeCKuX OOBEKTOB, XOTs, BIPOYEM, M HE TMPHUBBIYHBIE Ui CiyXa MPo(ecCHOHATBHBIX
MaTeMaTHKoB. [IpuBOAMMOE HIKE MaTeMaTHYECKOE JJ0KAa3aTeIbCTBO 0000IEHHON TEOPEMbI MOXKET
OBITHh OTHECEHO K pasjeny apumMeTHueckoil anredpanveckoil TeoMeTpuH COBPEMEHHOH Teopuu

YHUCCII.

Puc. 1 (0003HaUYCHUS CM. B TEKCTE)

2. Apudmerunyeckasi reomerpuss runoresbl buaa u  Beaukoii Teopembl @Pepma

(1oxa3aTesIbCTBO 00001IEHHON TeopeMbl).
l'unoresa buns yreepxnaer [1]:

Vpasenenue A" + B = C° ne umeem pewenust 6 nonoxcumenvuuvix yenvix uuciax A, B, C, x, y , z npu

X, y, z He menvute 3 u 83aumno npocmuix A,B,C.
Wnu B npyroii popmymnuposke [1]:

Ilycmo A, B, C, x, y, z nonroscumensuvie yeavle yucaa ( x, y, z > 2). Ecwu A" + B = C,

moeoa A, B, C umerom oowuii MHOMCUMETD.



[lepenuiiem ypaBHeHue rumnore3bl bumns criemyrommM o0pa3oMm, Ha3BaB €ro ypaBHEHHEM

bunsa-®epma:
xn + y}’l — Zn (1)

I/Ic TIOJIOKUTENBHBIE MEIble X, ), z UMEIOT OOIMMHA MHOXHUTENIb, a IOKa3aTeNb CTCICHH N
OJIHOBPEMEHHO MPUHUMACT CIEKTp 3HadeHwit: n = (k, [, m) c uenvimMu k, [, m, He MEHBIIIUMU 3, U
OJIHAUM HE3aBHCHMBIM 3HAYCHHEM JUIsl KaXKJIOTO 4YjeHa ypaBHEHHsS. Takum o0pa3oM, C camoro
Hayvaja MbI MpEArnoIaraeM, 4To paBeHCcTBO (1) cylmecTByeT U COOTBETCTBYIOIIEE pa3OueHUE 1eoi
CTCTICHH Ha J[BE JIPYTHE IEJbIe CTETIEHW MOXET OBITh MOJy4deHO. Takoid MeToi MpelICTOSIIEro
JIOKAa3aTeNIbCTBA OTHOCUTCS K OO0JIACTH TPaBIOMOAOOHBIX YTBEPKICHUN M W3BECTCH KaK METO]
JIOKA3aTeNbCTBA OT MPOTHUBHOTO. 3aT€M MOXKHO HCCIIEIOBATh JIFOObIE MPOW3BOJIBHBIC PEIICHUS

ypaBHeHus (1) B LenbIX yuciax.
2.1. HayaJbHBIN 3TAaN J0KA3aTeJbLCTBA THNOTE3bI buJis.

PaccMoTprM TUIIOTETHYECKOE paBeHCTBO (1) Kak pa3OreHue 1IeI0M CTENeH  z' Ha BE APYIUeE
nenbie yactu X" 1 ). OHO HanmoMuHaeT ypaBuenue [ludaropa B AeiCTBUTENBHBIX YHCIIAX, €CIH Ob
Mbl MOTJIM peAyLupoBaTh cTeNeHU B (1) 10 mokasarens 2 ¢ LEIbIMU YacTAMU B TOM K€ CaMOM
pa3dueHuu A TOro, 4To0bl MOKHO OBUIO JIETKO MPOBEPUTH PABEHCTBO IOJIYYEHHOTO pa3OueHUs
ucxonHoMmy. B ¢usumke mnono0HBIE NpeoOpa3oBaHMsA HA3bIBAIOTCSA CKEHMIMHrOM (MacmTaOHON
WHBapHAHTHOCTHIO). Kpome Toro, pazouenue (1) B Bume ypaaenus [ludaropa oOHapykuBaer
COOCTBEHHYIO MAaTEMaTHYECKYIO0 CTPYKTYpy 00OOIIEHHON TeOpeMbI, KOTOpasi MOXKET ObITh OMHCcaHa
KaK MpsMOE MPOU3BEICHHE MHOXKECTBA ACWCTBUTEIBHBIX YHCENI B MHOTOMEPHOM apu(pMETHIECKOM
npocTpaHcTBe (n = 2) W aJeKBAaTHO MPEJCTaBlieHa T'€OMETpUYecKoM TeopeMor EBkiunna,
reOMETPUYECKUi BHUJ KOTOpoW m300paxeH Ha Puc. 1. [lng Toro, 4ToObl pacKphiTh MacITaOHYIO
VMHBAapUAHTHOCTb ypaBHeHus (1), BBeneM MOHATHE NPSIMOYTOJIBHOIO 4YHucia (B aHIVIMMCKOM
BapHaHTE CTaThH aBTOP yHOTpeOsieT coOCTBeHHBIN Heonoru3Mm “right-angled numbers”, xots, mo-
BUAMMOMY, Jydlie Obuto Obl cka3aTh “right angle triangle numbers”, eciu NOMHUTB, YTO 3TOT

TEPMHH BKJIFOYAET B ceOs HE TOJBKO IIeIIbIC YUCIIA, KaK B CIy4yae mu(aropoBbiX TPOEK).

Onpeodenenue. IlpAMOYroiabHOE YHUCIO — 3TO TAKOE€ HEOTPULIATEIBHOE JEHCTBUTENBHOE YMCIIO,

KBaapaT KOTOPOTO ABJIACTCA LCIIBIM HCOTPULATCIIbHBIM YUCIIOM.

MuoxecTBO npsmoyroibHbix yucen P = {0, 1, \2 , \3 , 2, \/5, ...} cuerHo. Cucrema
npsiMoyrosibHbIX uncen P = (P,+,-,0,1) ompenensieTcs: omepanusiMu CIOXKEHUS U YMHOXKEHUS, a
Tak)Ke JBYMS BBIICICHHBIMU dJeMeHTamMu (HylneM u enuHuiei). Cuctema P He3amkHyTa B

OTHOIICHUU CIOXEHHsS. MHOXXECTBO HEOTPHIIATEIBHBIX IIENBIX YHCEN SBISCTCS MMOAMHOXECTBOM
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MHO>X€ECTBA IpSIMOYTOJIbHBIX uucesl. Paccmorpum pas3Ouenue (1) Ha 2-mepHOI perierke
IPSIMOYTOJIBHBIX YHCEN C KOOPAUHATAMH X, , Vo , BBEZS NOHITHE HOPMBI NMPSMOYIOJIBHOTO YHCTIA Z,
TPE/ICTABICHHOTO HA 3TOH PElIETKE YHCIAMH X, , Vo | Z° = X,~ + Vo' . HOpMa IPIMOYTONBHBIX YHCENT
BCEr/ia Le/ast i He MOXeT ObITh MeHbire 1. Llenble uncia x,” 1 y,” npoberaot 3HadeHus ot 0 10 z°
¥ 0T z° 710 0 ¢ marom, paBabIM 1. Tak 4TO IPAMOYTONBHOE YHCIIO Z HMEET Z° PA3THUHBIX Pa3OUeHHIl
B BHJIe HOpMBL. Cpei HUX MOTYT OKa3aThCsl pa3OMEHMs], COCTaBICHHBIE M3 MU(ArOPOBBIX TPOEK

YKces, U OHU-TO KaK pa3 ¥ MOTYT MOCIYXHUTh 0a30i st mocTpoeHus (1) B LENbIX Ynciax.

Hns npusenenust (1) x Bumy ypaBHeHusi I[ludaropa B cucTemMe NPSIMOYTOJBHBIX YHCET
nepenuiieM paBeHCTBO (1) Kak paBeHCTBO ISl B3AMMHO MPOCTHIX YKCeN X, ¥, z' 1 00IIero 1uenoro

muoxurens d: (x’d)" + (y’d)' = (z’d)™ v BBIMONHIM MPOLEAYPY MACIITAGHPOBAHHS BHU3:
(Z Jd)2 — (x Jd)k/ (Z,d)m-2+ (J/’d)l/ (Z;d)m-Z — (x))k dk—m+2/(z;)m72_’_ (J}))l d17m+2/(z,)m72=x02 +y02’

2
e X, Uy, SBISIOTCS KBAAPATAMH MPSAMOYTONBHBIX UHCET X, M Y, (HAIOMHHMM,YTO B CHCTEME
IPSIMOYTOJIBHBIX YUCEJI APOOHBIE UnCIIa SBJISAIOTCS HYJIEM NPSAMOYTOJIbHBIX uncen). i Toro yToosl

e-m+2
MOJIYYHTh [EJIbIE YaCTH B CyMMe mpeoOpa3oBaHHOro paseHctsa (1), HeoOxoaumo, uTobsr d

u
d™*? Gpum KpaTHHI (Z )™, OueBHIHO, k ¥ | ZOIDKHBI OBITH GOJIBLIE HIIH paBubl m—I. Ecnu k vnm /
HE YJOBJICTBOPSIOT 3TOMY MpaBUIy, TOTJAa paBeHCTBO (1) He MOXeT OBITh MPEICTaBICHO Ha
pelieTKe MPSMOYTOJILHBIX YUCEN U, CIEIOBATEIBHO, IOCTPOCHO M3 HATypalbHBIX uncen. OnHako,
ecu (k, 1) = m—I, paBenctBo (1) mpuoOperaer cieayromryro Gopmy mocie MacmTabupoBaHUS

BBEPX:

Tenepp NpUMEHHM JIPEBHUM METOJ MOCTPOCHHMS LEIbIX CTEIEHEN 4YUCEeNl, OCHOBAHHBIN Ha
reoMerpuueckoil Teopeme EBkinaa [2] m 3anuiem JBe LENOYKH INPONOPLUH, CBA3AHHBIX MEXKIY

coboin PABCHCTBOM, NPCACTABIAIONIUM ICJIOC YMUCIIO Z B BUAC CYMMBI ABYX APYTUX LCIIbIX YHUCCII:
z/x(, = xo/k = k/k] = ... = m,3/km,2 (3)
2o =/ =Vl = ... =ly3/ln>

TA€ Z, X,, Yo - IPSIMOYTOJIbHEIE uKcla U3 (2), m — HaTypadbHBIA UHJCKC HEe MeHbIle 3; z=k +/;

k and [ - menple yacTH YMCNa z, MOTYYSHHbIE METOIOM MaciuTabupoBanus BHU3. 13 (3) cienyror
dopmybL:
2 _ g 3_, 2_ 2 m_ m-1
Xoo =kz = (kiz /xp)z, x,° =kiz" = (kaz /xo)z" 5 ..., Xo =km2Z"", 4)

Voo =lz=(izo)z, vo =12 = (z )2, ...y Yo" =lno 2",



rae k u [ Haxonsarcs u3 6azooro ypaBaenus (1):

z=(@'d) =xd /zd"" +d) (A" =k +1

[Tokasarenu creneHu k ¥ / TOKHBI OBITH OOJNbBINE WK PaBHBI m, 4T00 Yncia k v [ ObUTH EeTBIMH

npu d xpataom (z')" .

JI71st IPAAMOYTOJIBHBIX YUCEN X, , Vo U3 (4) ¥ (2) HAXOAMM CIEAYIOIIME CTENeHn: X" = kz"!

2 _m-2 m m—1 __ 2 _m-2 m m
x,oZ" 5, Yy =1Z""= y,” "7, rne kBagpartHele KOpHH U3 X, )" SBIAIOTCA CPEIHUMHU

2 -2 2 -2
IPONOPIHOHAILHBIMA MEXIY X,- U Z" °, Y, B Z" °, ONKCBHIBAIOIIMMHU CTOPOHBI YBEIUYEHHOIO
IPSIMOYTOJIBHOTO TPEYroJIbHUKA, IOJ0OHOIO TPEYroJIbHUKY CO CTOPOHAMH  Xo , Vo , Z
npejacrasieHdHoro Ha Puc. 1. bonee toro, cootHomenus (2) - (4) nar0T OJTHO3HAYHBIC BEIIUYUHBI
. k !

crerieneit B pasouenun (1), T.e., x" = x', " = . Takum 00pa3oM, MbI TOIYYUIH TOXKIECTBO

HOI[O6HBIX paBGI/IeHI/Iﬁ Zn Ha OBC ILICJIbIC YAaCTH:
Zm — xk + yl — Zm72(x02 +y02) — xm + ym (5)

rae x° = ()" =x", = """ =", ecnu (k, [) = m. B ciy4ae IpoM3BONBHBIX HOKa3ateeii k, /
OCHOBaHHS CTCTICHH /1 MOTYT OBITh TOJBKO IEIBIMH YHCIAMHU B COOTBETCTBHHU C MMOCTPOCHUSIMH (2)-
(4), a cama creneHb m SBISIETCS CBO€OOpa3HBIM KBaHTOpoM aisi ypaBHeHus (1). Kpome Toro,
teopema depma yTBep)KAaeT, YTO X, ) JNOJDKHBI OBITH IIEJBIMH, KaK peOpa n-MEpHBIX KyOOB B
rEOMETPUYECKOM TIPEJICTABICHUU. JTO YKa3blBa€T HA TO, YTO IMPSMOYTOJBHBIA TPEYroJbHUK C
enbiMu ctoporamu V x™', V ™ Mor GbI OBITh TOCTPOEH TOJBKO U3 HENBIX X, 5 Vo, TPEICTABISIONIMX
HOZ0OHBIN MPSIMOYTOJIBHBIA TPeyroibHUK. OJJHAKO TOYHO 3TO YCTAHOBUTH MOXKHO OyJIET BO BpeMs
JI0Ka3aTelIbCTBA M3HAYanbHOW Teopembl depma. A moKa JaguM CXEMy HJICHTHUYHBIX

npeoOpa3oBanuii pazouenus (1):

Zm — Xk +yl N Zm72 (on + yOZ)

Zm — xm + ym - ( x02 me2 ) + ( y02 Zm72 )



Wrak, runoretnueckoe paBeHcTBO (1) cBoguTCes k paBeHcTBY dDepma B 1IENbIX YMCIaX:
X"yt =", m=3 (6)

rne x =xd, y=y’d, z=2zd, ad Moxer ObITh JIFOOBIM IIEJBIM YHUCIIOM, B YACTHOCTH, MMPOCTHIM
guciioMm. [Ipuctynum teneps K J0Ka3aTenbcTBY Teopembl depma ¢ MOMOIIBIO OMMCAHHBIX BBIIIE

METOJIOB JIJISl TOTO, YTOOBI 3aBEPIIUTH JOKA3aTEILCTBO TUTIOTE3bI buiis.
2.2. 3aBepuieHue 10KAa3aTeIbCTBA rUNOTe3b1 buJis.

Hokaszamenvcmeo Benuxoti _meopemvr Pepma. Benukas teopema Pepma yTBEpKAAET, UTO

HUKCCIICAYIOICC YpPAaBHCHHUC IJIA LCJBIX z, X, Y WU HATYPAJbHOI'O IIOKA3aTCJIA n > 2 HE HUMEET

peLIeHus:
2=y )

IIpoBepum 310 yTrBep)kaeHue. lIpenmonoxxum, 4To, IO KpalHEHM Mepe, HAUUIOCh OJHO TakKoe
pemieHre. 3aTeM MOMBITaEMCS MOCTPOUTH 3TO PEUICHHE U YOEIUTHhCS B €r0 BO3MOXKHOCTU HITH

HeBO3MOXKHOCTU. Harre HCCIICAOBAaHUEC MMPOBCACM B CUCTEMC MMPAMOYTOJIBHBIX YHUCEII (CM. JaHHOC B

2.1. Onpeoenenue).

PaccmoTpuM paBeHCTBO (7) HAa ABYMEPHOW pPELIETKE MPSMOYTOJIbHBIX YUCET C KOOPIUHATAMU

. L2 2 2
X0 , Yo ¥ COOTBETCTBYIOIIECH HOPMOU 2z~ = Xy~ + ¥y~ (cM. Puc. 1). UToOBI MOCTPOUTH CTETICHH MEIBIX
yucell, NpeACTaBleHHble B (7), 3amMIleM JABE LENOYKM HEMPEPBIBHBIX IPONOPLUN, CBA3aHHBIX

MEXITy CO60M HOPMOIi z° = x¢° + vy’
Z/Xo = X()/k = k/k] = ... = kn,3/kn,2
Z/yo =y()/l = l/l] = ... = lnfj/lnfg (8)

I/l HaTypaJbHblE MHAEKCHI NOCIEAHUX YIECHOB KaX10# 1enouku B (8) momyuatorcs u3 n > 2. U3

nponopiui (8) cneayoT GopMyIIbL:

kz= XOZ, klZ = X()k, kzZ = )Cok], ceey kn-zz = )Cokn-3

lZ =y02, 112 =yol, lzZ =yoll, ceey ln.zZ =yoln.3 (9)
2 _ _ 3_ 2_ 2 n__ n-1

xo" = kz =(kiz /xo)z, xo0"=kiz"=(koz /x)z", ..., X0 = knoz

yor=lz=(liz vy)z, yo'=0Lz" =(lz hy)z*, ... , yi" = laz"" (10)



Teneps He0OX0AMMO 3aQUKCHPOBATH HOPMY YHCIIAa Zz B pa3OMeHHH Z' HA JBE TAKUE HKE
crenein B (7). Kak u B ciaywyae ¢ rumore3od buis, mpumem, 4yTo z, X, Y B TMIOTETUYECKOM
paBeHcTBe (7) UMEIOT OO MHOXHUTENb d, T.6. z = (z'd), x = (x'd), y = (y'd), tne z’, x". y’ —
B3aHMHO IPOCTHIC. 3aTeM pasieinnM paBeHctBo (7) Ha 2 u monyunm: z = (z’d) = (x’d)" /(z'd)"" +
G'd)" /z’d)"" =k + [, rne k[ uemsie, ecnu d xpatHo (z°)"". Orcroma u u3 (9)-(10) ciuemyror

BBIPAXKEHHS IS HOPMBI 2~ = Xo + yg° 1 ee MoguduiumpoBanHoii popmbl 2" = 2" (x,° + yo’ ).

Janee u3 (10) MOXKHO TOMYYUTh €TMHCTBEHHOE Pa30UCHUE Z' HA TPU TaKUE XK CTEICHU B N~

MEpHOM aprU()METHIECKOM IPOCTPAHCTBE ISl JAHHOM HOPMBI IipH 11 > 2
Z'=x"+y" + A (11)

-1
rne A, =z"" [ (k—ky) + (I - l,3) ] nonyyaercs mocije BuIYUTaHUS Xo' U Yo" U3 2", Tak 4to A, > 0,

korman>2uxpyo#0;A,=0,xkornan =2uxpyo#0, xo. vo.€ [0,z], z € (0,0).

N3 noctpoenuii (8) — (11) criexyer B3aMMHO OJIHO3HAYHOE COOTBETCTBUE MEXKIY KaXKIO0M
mapoit uncen (xo. yo) ¢ HOPMOH z° = x5° + yy° U3 2-MepHOro apu(PMETHIECKOro IPOCTPAHCTBA U
K2XKIBIM COOTBETCTBYIOIIUM pPa30MEHUEM CTETICHH /1 > 2 YHCia Z U3 N-MEPHOTO apu(PMETHIECKOTO
MPOCTPAHCTBA HA CYMMY TaKHX e CTETICHEW Yhcen Xo yo U ocTaTkoM A, u3 (11). B cBoux npyrux
paboTax aBTOp Ha3bIBaJl TaKOE COOTBETCTBHE HM30MOP(HU3MOM, XOTsA 3TO Ooyiee CIOXKHOE U
paduHUPOBaHHOE MOHATHE, TPeOyrollee CBOErO CHEIHMaIbHOrO paccMoTpenus. Mrak, cymecTByer
B3aUMHO OJIHO3HAYHOE COOTBETCTBUE MEXKAY MHOXKECTBOM BEKTOPHBIX CTPYKTYp 2-MEPHOrO
€BKJIMJIOBA MPOCTPAHCTBA C KOOPAMHATAMHU Xo Vo U PaJAHMYCOM-BEKTOPOM JJIMHOW Z, MHO>XECTBOM

pasbueHnii z° Ha KBaApaThl U MHOXecTBaMU pasomenuii (11) Ha n-MepHbIe KyObl LISl KaXIOTO

esoro n > 2: {z=>(x0,y0)} o (Z=xi+ty’ e {Z=x"+y" + )

B HameM KOHKPETHOM ClTydae 3TO COOTBETCTBHE MPEACTABICHO MOJOOHBIMH pa3OueHUIMU 2 =xq
+ y02 uz' =xg" +y)" + A, Tie B OCJIEIHEM JIBa ClIaraeMbIX 00beAMHEHBI B 0/1HO. [Togo0Ke >THX
pa3OueHuil ycTaHaBIMBaeTCs M0 (aKTy HAMYHSI MpeArnoIaraeMoro pasencrsa (7). JlelcTBUTENBHO,
IIOCKOJIbKY M3 YHCEI HOPMBI Z MOKHO IOJYYUTh TOJBKO OJHO €JMHCTBEHHOE pa3OueHue z' Ha n-
MEpHBIE KyObl, TO OHO JIOJDKHO COBIAAATh ¢ (DAaKTHYECKMM Yepe3 PABEHCTBO pasOueHus z' = x," +

yo' + A, HICXOHOMY TMITOTETHYECKOMY pa3oueHwuto (7):

=Xy = (x i ) =x" v+ A (12)



Coorromrenne (12) mpeacrasisier co0o0i OJHO M TO K€ pa3OueHUE z' HA n-MepHbIE KyObl B BHIE
CYMMBI KaK JIBYX, TaK U TPEX CJIaraeMbIX, MOJYYCHHBIX U3 OJJHHX U TeX JKe Xo , Vo. KomOuHaTropHoe

CpaBHEHHE Pa30MCHMIA HA JIBA U HA TPU TepMa MPUBOIUT K CIEAYIOIMIEMY PAaBEHCTBY:
n n__ n n _ n n
xo +yo'=(x"um)") ucoorBerctBenno A, = ()" wiu x"). (13)

2.2 2,2
CnpasemuBocth (13) 060CHOBBIBaeTCS TeM, 4to Xo' # 2" “yo'= ' u y" # Z""xs” = X" wu3-3a

. 2,2
HECOBIIAICHUS Pa3I0KEHUI Urce B pakropu3auu xo' u )", yo" u x" . OUeBUIHO, 9TO X" # Z" "Xy

" yon ;ézn—2_y02.

[Tokaxem Tenepb, YTO X9 U Yy HE MOTYT OBbITh HppauuoHadbHbIMM B (13) u3-3a wmenoro
pazoucnust z' Ha x" W )" . 37eCh MOTYT BCTPETUTHCS JBA CIlydasi: KOrJa A SIBJSETCS HEUYETHBIM
9uCIIOM (0003HAYMM €T0 V = Nodq > 3) U KOTJA 7 9eTHOE YUCIIO (0003HAYNM €T0 U = Heyen = 4) .
PaccmarpuBast epBbIil Cily4aid, HAXOJUM, YTO Xo U Yo HE MOTYT OBITh MppalMoHANbHEIMU B (13),

TaK KaK UppaliuOHAJIbHBIC KBA/IPATHBIC KOPHU HEC MOT'YT JJaBaTh B CYMMC pallMOHAJIbHOC YUCJIO.

PaccmorpuMm Tenmepbp BTOpOW ciywai, koraa n = . B camom nene, ¢ OAHOM CTOPOHBI,
uMeeTcs: mugaropoa Tpoiika wmcen z”, x”, y", rae m = p/2, takas, aro (Z")* = (x")* + (")*. C
JIPYroil CTOPOHBI, MCXOAHOE PABEHCTBO MOXET OBbITH 3alMCAHO B BHUJE 2= xi yoz,
MOKA3bIBAIOLIEM, YTO YKa3aHHAS TPOMKA YMCEJI COOTBETCTBYET TPOUKE Z , Xo, )0, ONMCHIBAKOLIECH

m-1

MOIOOHBIH MPAMOYTOJBHBIN TpeyronbHuk. CrenoBarenbro, 2"/x" = z/xy, Z"/V" = z/vg, X" = xpz"",

" =yoz"™" 1 Xo ¥ yo HE MOTYT GBITH HPPAIHOHATHHEIMI.

Wrak, B pe3ynpTare NpeablIyluX BRIYUCICHUN ObIJIO HalZeHo, 4To paBeHCTBO (13) cocrout
U3 LenbIX yucel. bosee Toro, Tpoiiku ®depMa, NOIyUEHHBIE U3 ITUX YMCEN, NIPU 1 >2, HAIIPUMED,
X0, V0, X, HE SIBJISIIOTCSI TEMU K€ CAMBIMH, YTO M TPOUKH X, y, z u3 (7), Tak KaK Xo/yyp # X /), 9TO
BHIHO M3 CICAYIOIIHX PABEHCTB xg /vy = X'A" = (A7)(xXA"?). 3naunr pasencrso (13),
npezcraBieHHoe B Gopme (12) onuchiBaeT ApPYroil MpsiMOYTOJbHBIA TPEYTOJIBHUK, OTIUYHBIA OT

TPEYToJIbHUKA, OTpeAeIsieMoro mudaropoBoii TpOHKoOH Xy, Vo, z .

Bepuemcs Temepb K TPEANONONKEHHUIO O TOM, UTO Iejoe pelieHue ypaBHeHus (7)
CyHIeCTBYeT. DTO MPEANOI0KEHHE OOOCHOBAHO TOJBKO B TOM Cilydae, €CIU BBIIOJIHICTCS
paBenctBO (13) B menbix uncinax. YToObl mpoBepUTH cripaBeAauBoOCTh (13), HEOOX0IUMO MPOBECTH
TaKhe K€ MOCTPOCHMS, KaK U paHblie, Tak kak ypaBHeHUs (7) u (13) MACHTHYHBI MO CBOUM
CBOMicTBaM. DTa TMpoleaypa MOXKET OBbITh MPOJOJDKEHa [0 OECKOHEYHOCTH B HAIMPaBICHHUH
YMEHBIIEHUS LEIbIX YHUCEN MPU YCIOBHUM, YTO MOCIEIOBATEIBHOCTh 3alCIUISIIOLIUXCS PABEHCTB
HUKOT/Ia HE 3aKaH4YMBaeTcs, a uncia u3 (12) Bcerna uensie. Ecnu ke 3To HE Tak, T.e. 4yncia XoH y02

B (13) oxa3biBatoTCs APOOHBIMH, TO 3TO O3HAYaET, YTO penieHue (7) HE CYIIECTBYET B CHCTEME
9



PSAMOYTONBHBIX uncel. JIPyrHME CIOBAMH, HELEbIe Xo° H Vy° YKa3bIBAIOT HA OTCYTCTBHE LIEJIOTO
pemienua (7) WM HyJEBOE pELIEHUE B CHCTEME MPSMOYIOJBHBIX YHUCEI M HEBO3MOXKHOCTb
nonyueHust (7) w3 uenbix uywmcen. C Japyroil CTOpoHBI, OECKOHEYHAsl IMOCIIEOBATEIHLHOCTD
3aneruiommxcst paBeHCTB (13) BegeT K OECKOHEYHOMY YMEHBIICHHUIO TOJIOKUTENBHBIX ILIEIBIX
YHCeJl, YTO HEBO3MOXKHO, W 3HAYUT MPEANOJIOKEHHUE O TOM, YTO CYLIECTBYET LEJIOE€ pPELICHHUE
ypaBHeHnus (7) npu n >2 , HeBepHO. TakuMm 00pa3om, Teopema JoKa3aHa Kak JJig BCEX YETHBIX, TaK

1 BCEX HEUYCTHBIX CTCICHEH OEJIbIX YUCCII.
2.3. O6cyxaeHue pe3yJIbTaToB.

Wrak, momHoe 10Ka3aTeNbCTBO THIOTE3bl bWl JOCTUTAaeTcsi, €CiaM HCIOJb30BaTh METOJ
®depma, Ha3bIBAEMBbIH OECKOHEUHBIM CITyCKOM, MOJIPOOHO M3JI0XKEHHBIH BbIIE. [Ipyrue mMeToas! u
pe3yabTaThl TaKKe JETAIBHO OMUCBHIBAIOTCS B MpPEAbLAYIIMX pazaenax. Ciemyer yIaenuTb ocoboe
BHUMAaHNE TOCTPOCHUIO LIETIOYEK Mporopiuii (8), mpuBoAAIINX K 6a30BOMY PaBEHCTBY pa3OMeHUI
(12). D10 paBEeHCTBO OCHOBAHO HA TOMO0WH pa3OWeHHil z' HA [[Ba M HA TPU CJIAra€MbIX ISl APbI
IEJIBIX YHCEI X , 9, OMHO3HAYHO MPEACTABISIIOMINX TUIOTETHYECKOe paBeHCTBO (7). Ocobo HYKHO
OTMETHTb, YTO 3TH pa30MEHUs UMEIOT COOCTBEHHOE TI'e€OMETPUYECKOe INpeACTaBieHue, Oyaydn
pa30HMeHus MU n-MEpPHBIX KyOOB Ha MEHBILIUE /-MEpHBbIE KyObl, a IPEJCTaBICHHUE LENbIX CTEeTeHEeH
2", xo", ¥o', X", " B BHIE JMHEHHBIX OTPE3KOB HA JBYMEPHOW pEHIETKE MPSIMOYTOJIBHBIX YHCEIN
SABIISICTCSI MX HECOOCTBEHHBIM (improper) mpexacraBieHueM. Takum oOpazom, pasouenus B (12)
SBIISIIOTCS. PAaBHBIMHM TIOJOOHBIMH pa30MEHUSMU #-MEPHBIX KyOOB, KOTJa OJUH M3 TEPMOB
JBYXYJICHHOTO pa30MeHus: pa30uBaeTcs Ha JIBE IIeJIbIe YacTH C IOMOIIBIO HENBIX Xy , Vg B H-MEPHOM

apru(METHYECKOM IIPOCTPAHCTBE.
3. 3ak/r04ueHnue.

Pemenne rumote3sl buns comepkur B cebe ONMMCAaHWE HOBOTO T'HIIOTETUYECKOTO
MaTeMaTHYECKOro 00OBEKTa C MPOCTHIMH CBOWCTBAMH, OOYCIIOBIEHHBIMH TOJBKO €r0 BHYTpPEHHEH
cTpyktypoil. Ha Puc. 1, B3siTom u3 [3], MOXKHO yBHIIETB 3Ty CTPYKTYpPY, COCTOSIIYIO U3 MOAOOHBIX
NPSMOYTOJIBHBIX TPEYTrOJbHUKOB, IMOMyYaeMbIX W3 MHU(AropoBOl TPOWKKM dYHCENd Z , Xp , Vo,
XapaKTEePU3YIOIIUX THUMOTeTUYeCKoe paszoueHue (7). DTOT TUMOTETUYECKUNA MAaTeMaTHUYEeCKUH
O00BEKT MPEJCTABISAET COO0M 3aMKHYTHIN IIMKJI TOXKIECTBEHHBIX PEe0Opa30BaHUI OHOTO U TOTO Ke

pasbuenus ' =x" +)": Z'=x"+y" o« =(x"+y)+ A

Zn =Zn—2 (X()2 +y02) N Zn — X()n +y0n + /1n
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PaBeHCTBO yKa3zaHHBIX 37eChb pa3OMEHHMII OOOCHOBBIBAETCS IMPEIINOJIOKEHHEM O TOM, YTO Lieias
CTETeHb 1 >2 MOXKET ObITh pa30uTa Ha JBE IENIbIe YAaCTH, YTO aBTOMATUYECKH BEIET K MOJO0HUI0 U
PaBEHCTBY C caMUM COOOH OJHOTO M TOTO K€ pa30MeHus], MPEACTABICHHOTO B BUJE CYMMBI JABYX
WIN Tpex wieHoB. B ¢usuueckoii mnHTepnperauuu ypaBHenus (7) (cm. [6]) cremensm n >2
COOTBETCTBYIOT H-4aCTUYHBIEC LIEJIOCTHBIE KOMIUIEKCHI, KOTOPblE HEBO3MOXKHO pa3JIENUTh Ha JIBE
JIpyrue n-4aCcTUYHbIC LeNble 4acTH. VX MOXKHO NpeACcTaBUTh Ha auarpamme coctosHuil @ u O,
Puc. 1 Tonpko B BHJie pa3OueHUss HA TPH IENbIE YACTH, OMKCHIBAIOIUE mepenyTanHbie (entangled)
COCTOSIHUSI, HE SABISIOMIMECS CYyNEepPHO3ULUei YUCThIX cocTOSTHUN D) u D,. DToT Ppusnueckuii pakrt

Kak pa3 " JokasbiBaeTca Benukoil reopemoit depma.

Wrak, o6oOmenHas teopema depma MOKa3bpIBaeT, YTO M3 LEJIOM HOPMBI LIEIOTO YHCIA Z
HEBO3MOXKHO TMOCTPOMTH JBYXWICHHOC pa30UCHUE z' HA JPYTHe n-ble CTENEHH MENbIX YHCEIL.
Jloka3piBasi TEOpEMY METOJOM OT MPOTUBHOIO, MBI IIOJIaraéM, YTO TaKOe€ pa3OMEHHE BCE-TaKU
BO3MOXHO, T.€. €JMHCTBEHHOE MOCTPOUMOE TPEXWICHHOE pa3OueHHe SBISETCS OJHOBPEMEHHO U
JBYWICHHBIM pa30MEeHUEM, YTO HE NMPOTUBOPEYUT JIOTMKE MPEACTABICHUS TPEXWICHHOH CYMMBI
nByxuieHHoi. Takum oOpa3om, paBeHCTBO (13) siBisieTcs JUIIb KOHCTATalMeld HM3HAYaJIbHOTO
npejnonaraeMoro paBeHcTsa (7), a yrBepkaeHue 0000meHHoNH TeopeMbl Depma MOKHO CUHTATH

MaAaTCMAaTHYCCKUM OTKprTI/ICM, I/II[yIJ_II/IM Bnepe):[n CBOCTO JOKa3arcibCTBaA.
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