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KOPOTKOE OOKASATEJIbBCTBO XXECTKOCTN
BbINYKJ1IbIX MHOI O PAHHNKOB
. M. Ilaxk

Ansortanus: JlaHO CyIecTBEHHO yIPOIIEHHOE JJOKa3aTeIbCTBO TeopeMbl Jlena o xkecr-
KOCTH BBIILYKJIBIX MHOTOIPAHHUKOB. llomxox ocHoBaH Ha uiaesix B. U. Tpymkunoii [1] n
IIpamma [2].

KurogueBble c1oBa: BBIITYKJIbIE MHOTOTDAHHUK, HHOUHATE3UMAILHAA YKECTKOCTD, TEO-
pema [lena.

Bsegenne. Ilycrs P C R® — cuUMIUIMIUAIBHDI BBITYKJILIH MHOIOIDAHHUK.
Oupenennm nenpepwueryto dedopmayuro {P; : t € [0,1]} mHOrOrpanHuka P = Py
KAK CeMEHCTBO BBIIMYKJILIX MHOTOTPAHHUKOB, MUMEIOIUX OJIMHAKOBOE KOMOUHATOP-
HOE CTPOEHUE U OJIMHAKOBBIE JJIMHBI COOTBETCTBYIONUX pebep, TaKoe, 4TO BepPITUHBI
MHOTOTPAHHUKOB 3TOTO CEMEHCTBa 3aJIaI0TCS HENPEPBIBHBIMU BEKTOD-(YHKIASIME
napamerpa t. MHOTOrpaHHWK HA3bIBAEM HEUu32ubaemviM, €CIIA BCAKAS €ro Herpe-
pbIBHAsT edpOpMallis MOPOXKIAeTCsl ceMeiicTBoM jpizkenuil B R3. Kiaccmueckoe
cJeJICTBUE U3 TeopeMbl Komm yTBep:KIaeT, 9TO BCAKANR CUMILIAIUAILHBI MHOTO-
rpaHHuK P siBjsiercsl Hem3rnbaeMbIM (CM. HU2Ke). B 3TOl craThe MBI JjaeM [IpOCToe
JTIOKA3aTETHCTBO TEOPEMBI /leHa, KOTopas TaksKe BIedeT HEN3rubaeMOCTD BhIITYKJIBIX
MHOTOTPAHHUKOB.

—>

ITycrs O — duxcupoBannas Touka (Hayano) u v;(t) = Ov; — pajuyc-BeKTOD
BEepIINHBI v; MHOTOrpanunka P;. Byjem npejcrasiasaTs cebe BeKTOPHI ) (1) Kak cko-
pocmu BepImH v;. Jliist Toro 4ro6sl niuHa pebpa |v;v;| Obl1a mocTosHHa Ipu gedop-
MaIH, JIOJZKHO BBIIOJHATHCA paBeHcTso |lv;(t) — v, (t)]|’ = 0, rue ||lw| = (w, w) =
|w|?. TlosTomy, B gacTHOCTH, TIpH ¢ = () UMeem

0= S loilt) — w3 (D)lli-o = < (0:(0) — 25(0)) + £}(0) — ) (0)) g

= (vi(0) = v;(0),v;(0) — v}(0)).

DT0 NPUBOJUT K CJIEYIONIEMY OIPEIEJEHUIO KECTKOCTH (MIi MHMDUHUTE3NMATBHON
JKECTKOCTH ) MHOTOIDAHHUKA.

IMycrs V = {v1,...,v,} 1 E — MHOXKecTBa Bepiiud u pebep MHOrorpaHuuka P.
Bynem npepmosarath, 9To BEPIIUHBL U1, U2 U U3 00Pa3yIOT TPEYTOILHYIO IPAHb MHO-
rorpaHHuka P, u Ha3bIBATh UX 00306bLMU BEPUUHAMU, & IPAHDb (V1V2U3) — 6a306bIM
mpeyeosvhurom. IIpeanonoxum, 4ro s Kaxaoro ¢ € {1,...,n} 3aman BeKTOp
a; € R3. Toopsr, uT0 HAGOP BEKTOPOB {a;,1 < i < n} zanaer Geckonewno manoe
uszubarue MHOrorpanauka P, eciu qys Beex (v, v;) € E

(’Ui —vj,ai—aj) = 0. (*)
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Mpb1 Ha3bIBaeM GECKOHEYHO MAJIOe U3THOAHUE 3aAKPENAEHHbIM, ECTIU BEKTOPBI CKOPO-
cTH BCcex 0A30BBIX BEPIIUH PaBHBI HYJO: @1 = a2 = a3z — 0. Hakownen, mbr Ha-
3BIBAEM CUMILIAIUAIBHBIN MHOTOTpaHHUK P ocecmkum (WM uHGUHUMESUMAALHO
JICECKUM), €CITA KAZKJIOe €0 3aKPeIlJIeHHOe GECKOHETHO MAJIOe N3rMOAHUE SIBJISIETCS
TpuBHAJbHBIM: @; = 0 mjist Becex i € {1,...,n}. OCHOBHBIM Pe3y/IbTATOM HACTOMALIEH
CTATHU SBJISIETCS CJIEIYIOIIAS

Teopema (M. en). Kakaplii cHMILIMIIHAIBHDIE BBITYKJIBIH MHOIOIDAHHUK B
R3 apisercs sKecTKHM.

BesycaosHo, orpanndenne TOIBKO 3aKPEINIEHHBIMU OECKOHEYHO MAJIBIMU U3THU-
OaHUsIMU SBJISIETCS HEOOXOIMMBIM, ITOCKOJIbKY OOBIYHbIE JBUYKEHUS MHOTOTDAHHUKA
P B R3 MoOryT mopoxkaTh HETPUBUAJBHBIE GECKOHEUHO MaJible n3rnbanus. Ilpuse-
JIEHHBIE BBIIIE PACCYKJIEHUSI IOKA3BIBAIOT, YTO U3 YKECTKOCTH BHITEKAET HENM3THOae-
MOCTb, & UMEHHO CIIPABeJIJIMBO

CaencrBue (O. Konm). Kaxkaplif cHMIVIANUAIBHBI BBIILYKJIBI MHOIOIDAH-
HUK B R3 stBjIsieTcst Hem3ru6aeMpiM.

B 31001 cTaThe MBI JJaeM HOBOE JTIOKA3aTEIHCTBO TeOpeMbl JleHa, OCHOBaHHOE Ha
unesix B. Y. Tpymkunoit [1] (em. Takxke ee mocsenyronryto crarsio [3]). K coxa-
JIEHUIO, TeXHUIECKUE JIeTAN B CTaTbe [1] HECKOJIBKO TPY/HBI Jyisi HOHUMaHUs. Mbl
3aMengeM ucnojbdyemoe B. V. TpylmKuHON MOHATHE UHGEPCUU AHAJOTUIHBIM I10-
HgaTUeM, BBeJeHHbIM (1yis apyrux neseii) Ipammvom [2]. Cuemyer ormerurs, 4To
nepenecTu uzjen paborsl [2] HA UCCIEIOBAHNUS KECTKOCTU MHOTOIDAHHUKOB HAM 110~
mor o630p [4] (em. §4.6).

Emie pas moBTopmM, 9TO HEM3TNOAEMOCTD BBIMYKJIBIX MHOTOIPAHHUKOB BHITEKA~
eT u3 Kjaccudeckoii Teopembl Ko [4-6]. M. Ilen ycranosui coio Teopemy B [7] Ha
si3bIKe cmamukyu (HayKu O PABHOBECHM MEXaHUIeCKHX cucreM). Teopema lena wr-
paer QyHIAMEHTAIBHYIO POJIb B COBPEMEHHBIX UCC/IEOBAHUAX KECTKOCTH KAPKACOB
U HEBBIIYKJIBIX MHOTOIPAHHUKOB [4, 8]. I3BeCTHO y:Ke HECKOJIBKO €€ JI0KA3ATENbCTB.
Mp1 orchuiaem gurarens K |9, 10] 3a uzJioKeHueM OPUIMHAJIBHOTO JIOKA3aTEJbCTBA,
nauaaoro M. Tenowm, K [11-14] 3a coBpeMeHHBIM 06CY2KI€HIEM BOIIPOCA U CBA3AHHBIX
¢ HUM TIPWIOXKeHHH u K [4, 9] 3a jaabHEAIMU CCBTKAMMT.

JlokasaTenbcTBO >KecTKOcTu. llpexkie Bcero 3aMeTrwm, 9TO BBIIMMCAHHBIE
Bblllle ypaBHEHUs (%) O3HAYAIOT, YTO PA3HOCTb CKOPOCTEH KOHIEBBIX TOYEK pebpa
MHOI'OI'PAHHHUKA OPTOTOHAJIbHA caMOMy Pebpy. Byiem TpakToBarTh BEKTOPBHI CKOPO-
CTH KaK BEKTOP-(YHKIIMIO, OIIPEIeJIEHHY IO Ha BEPIIMHAX MHOTOIPaHHUKA P, KoTopast
obOpaIaercss B HyJIb B 6a30BBIX BEPIIUHAX V1, VU2, V3. Vs noka3aTeabCcTBa COCTOUT
B TOM, 9TOOBI PACIIUPUTH MHOYKECTBO TaKnX (PYHKIUN U T0Ka3aTh OOJee CHIbHBIN
pe3ybTart.

ITycrs, xak u panee, V = {v1,...,v,} u E — MHOXKecTBa Bepiiud u pebep
CHMILIMIIIAIBHOTO MHOTOrpanunka P C R3. PaccMOTpuM MHOMKECTBO BCEX IIOCTIe-
JIOBATEJIHHOCTEl BEKTOPOB (@1, ...,ay), a; € R™, Takux, 4T0 JJisd KaxKJI0ro pebpa

(vi,v;) € E uMeeT MeCTO OfHA U3 CJIELYIOMUX BO3MOXKHOCTEI:

1) (’UZ' — 'vj,az-) = (’UZ' - vj,aj) = 0,

2) (v; —vj,a;) <0 u (v; —vj,a;) <0,

3) (vi —vj,a;) > 0u (v; —vj,a,) > 0.
Jpyravm cioBamn, MBI TpebyeM, 9TOOBI MPOEKITN BEKTOPOB CKOPOCTH a; U @; Ha,
pebpo (v;, v;) UMean OANHAKOBBIA 3HAK. MBI Ha3bIBAEM BEPIIHHY V; MEPME0U, €CIn
a; = 0, u orcusotll B IpoTUBHOM cirydae. Jliist 060 1mociie[0BaTeIbHOCTH BEKTOPOB
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(ai,...,a,), obnagaromeil ceoiictBamu 1-3, Mbl IOKaxKeM, 9TO ecju 6a30Bble Bep-
IIUHBI MEPTBBIE, TO BOODIIE BCe BepHIUHBI v; € V MeprBble. B cuity onpenenenus
YKECTKOCTH OTCIOJIa HEMEJJIEHHO Oy/ieT BhITeKaTh Teopema Jlena.

OnHOMepHBIH 0cTOB MHOrOrpanHnKa P obosnaunm vepes I' = (V) E). Ilockoas-
Ky MHOTOTpaHHHMK P cummmnuaibubiit, rpad [N aBisercs Tpuanrysisiyeil mI0CcKo-
cru. Opuentupyem pebpa I, BEIOpaB Ha HUX HAIPABJIEHUSI, COOTBETCTBYIOIIHE TPO-
eKIUAM BEKTOPOB CKopocTu. Boiee ToumHO, B ciytae 2 opueHTupyeM pebpo (v;,vj)
OT v; K ¥j, T. €. HOJIOKUM U; — U;; B CIydae 3 IOJIOXKHUM v; ¢— vj; B ciydae 1
ocrasuM pebpo (v, v;) HeopueHTHpPOBaHHLIM. OueBHAHO, pefpa, CMEKHBIE MEPTBOMI
BEPIIUHE, OCTAIOTCS [IPH STOM HEOPUEHTUPOBAHHBIMMU.

Paccmorpum asa pebpa e = (v;,v5) u € = (v;,vr), e,¢ € E, umeromue oburyio
BEPIINHY ¥; U TAKHE, 9TO TPEYTOJIBHUK (V;V;Vy) SBJIAETCS TPAHBIO MHOTOIPAHHHIKA P.
Mu1 roBopuM, 9TO B pebpax e n e’ nmeerca

0 00Ha UHBEPCUSA, €CJIA OJTHO U3 HUX BXOJUT B BEPIIUHY ¥;, & BTOPOE BBIXOJUT
us v;,

0 HYAb uHeepcul, eciu OHM OO0 068 BXOJAT B BEPIIUHY V;, JIUOO 008 BBIXOIAT
u3 Hee,

0 NOAYUHBEPCUA, €CTIU OITHO U3 pebep OPUEHTUPOBAHO, & BTOPOE HET,

o odna unsepcus, ecaiu 06a pebpa He OPUEHTUPOBAHDI U V; — YKHUBasl BepIIUHA,

0 HYAb unsepcul, ecau 06a pebpa He OPUEHTUPOBAHDI U U; — MEPTBas BEPIIUHA.
ToBopst 0 umcie wHBepcuit B nojarpade, TPEyroJbHUKE WJIM BEpIUHE, Mbl UMEeM
B BUJy OOIILYIO CyMMYy HHBEPCHI BO BCEX BO3MOXKHBIX B JAHHOM KOHTEKCTE Mapax
pebep. Hampumep, MBI TOBOpUM, ITO HEKOTOPBI rpad umeem no kpatineti mepe q
uneepculi, eCJIm 3Ta CyMMa > (.

/
1 ==

Puc. 1. TIpumeps! pasauvHbIX OPUEHTAIMH TPeyroIbHUKa (V;V;0y),
B KOTOPOM v; — KHBag BEPIINHA.

TpeyronbHUK HA3BIBAETCA GKMUBHLM, €CJIA B HEM €CTh 110 KpailHell Mepe o/iHa
2KUBas BEPINUHA, U HEAKMUSHbLM B TIPOTUBHOM ciIydae. PaccMOTpuM Bce OpueHTa-
UK, KOTOPBbIe TOJIBKO BO3MOXKHBI B AKTHBHOM TPEYTOJBHIKE (V;V;Uy) € 2KUBOH Bep-
mmHod v; (HekoTopble u3 HUX cM. Ha puc. 1). IIpocroii mepeGop Bcex BO3MOXKHBIX
cJIydaeB IPUBOJIAT K CJIEAYIONIEMY Pe3yIbTary.

Jlemma 1. B kakg0M aKTHBHOM TPEYTOJIBHHUKE HMEETCs 110 KpaiHeit Mepe OHa
HHBEPCHS.

OTa JeMMa JaeT HUXKHIOK I'DaHUILly jisi yucja wasepcuii B ['. st mosrydenust
BepxHeil OleHKU MblI OyjIeM IOJCYNUTHIBATEL YUCI0 WHBEPCHUil BOKPYT BepinuH. [lpu
9TOM HAM HOHAJOOUTCS CJIeIYIOMAsT

JlemMma 2. Bokpyr KakJoi »KHBOI BEpIHHBI UMeeTCsI He OoJiee JIByX HHBEP-
cHii.

MBI OTJIOXKUM TOKA3aTEJIHCTBO ITOM JIEMMBI 7O 3aBEPIIEHUA JT0KA3ATEIHCTBA
Teopembl Jlena.
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[TocmoTpumMm, uro maror mHam jgemmbl 1 m 2 B ciaydae, Korjga Bce pebpa rpada
I' sBASAIOTCS OPHEHTUPOBAHHBIMU, 33 MCKIIOYeHneM 6a30BbIX pebep (v, vs), (v1,vs)
u (v2,v3). B aTOM cityuae mmeercss n — 3 KUBBIX BepIMH. Kak OTMeYEHO BBIIle,
BOKDPYT MepTBbIX pebep HerT muBepcuii. [losromy B cmiy jiemmbr 2 B I umeercs ne
6ouiee 2(n—3) = 2n— 6 unsepcuii. C Apyroii CTOPOHBI, U3BECTHO, YTO TPUAHIYJISIIIUS
IJIOCKOCTU C T BEPIIUHAMU BCETJa COAEPXKUT 21 — 4 TPEYroJIbHUKOB (CM., HAIIpUMED,
[6]) 1 coryacHO IPEAIIOIOKEHUIO TOABKO OJUH U3 HUX sIBJAeTCs HeakTHBHBIM. Cie-
JIoBaTe/IbHO, 110 JemMe 1 B [ uMeercs 1o Menbineit Mepe 2n — 5 uasepcuii. [Ipumim
K IIPOTUBOPEYHIO.

B obmem caygae OymeMm ncmosb30BaTh Ty 2Ke cTparernio. Ymaanm un3 [ Bce
HEAKTUBHBIE TPEYTOJHHUKHA BMECTE CO BCEMU peOpaMU U BepITUHAME, TPUHAJICYKA-
IIAMHI TOJBKO HEAKTUBHBIM TpeyrosibaukaM. depes H = (V') E') 0603Ha9MM KaKyIo-
HUOYb KOMIIOHEHTY CBSI3HOCTH ITOJIyYnBIerocs: rpada. Ilockosbky I' — 1mianapHbIii
rpad, y ero nojarpada H ecrb KOppeKTHO oripejiesieHHas rpanuna 0H. Obo3naumm
gepe3 k uucsio BepunH Ha OH (Bce oHu MepTBBIE) U Yepe3 £ — YHUCJIO KOMIIOHEHT
ceaznoctu OH. Hakowner, yepe3 m o6o3nadum gucso sepiiut B H \ 0H (HekoTopbie
U3 KOTODBIX *KUBbIE, & HEKOTOpble — MepTBbie). CornacHo jsemMe 2 uMeercs He 6oJiee
2m uuBepcuii B H.

Teneps ONeHNM YUCJIO MHBEPCHI Yepe3 KOJIMIeCTBO ¢ TpeyroJbHUKOB B H . Jljs
9TOr0 3aMETHM, YTO YHCJIO BepimuH u pebep B H 3amaerca dopmynamu

[V|=m-+k m 2|E'|=Fk~+3t

C apyroit croponbl, B rpade H, B3ITOM CO BCEMU CBOUMU I'PAHUYHBIMU KOMITIOHEH-
ramu, umeercss f = t + £ rpaneii. IlomcraBus Tu 3nadeHus B dopmyiry Ditsiepa
[V'| — |E'| + f = 2, nonyuaum, aro rpad H umeer B Tounoctu ¢t = 2m + k + 20 — 4
TPEYTOJbHBIX TpaHel. [T0CKOJIbKY 3aBEIOMO UMEETCs OIUH HEAKTUBHBIA TPEYrOJib-
Uk (v1vv3), T0 k > 3 u £ > 1. CrenoBarenbho, o jgemme 1 B rpade H umeercs
o Kpalineil Mmepe

t=2m-+k+20—4>2m+3+2—4=2m+1

nusepcnit. Ilpuimianm K TpOTUBOPEYNIO, KOTOPOE W 3aBEPIINAET JI0KA3ATEIHCTBO TEO-
pembr Jlena.

JokasarenabcTBo jiemMbl 2. [lepebepemM Bce BOZMOXKHBIE CIydan U yOeimMCs,
YTO B KaXKJ[OM U3 HUX YTBEPKJEHUE JIEMMBI 2 BEPHO.

[Ipeanosokum, 9T0 B BEPIIIHE V; CXOJSTCS TPU UK 60OJIee HEOPUEHTUPOBAHHBIX
pebep. Torma BeKTOp CKOPOCTH @; OPTOTOHAJEH IO KpailHell Mepe TpeM BeKTOpaM,
JrHeiHAs 060JI0UKA KOTOPBIX COBIAIaeT co BceM npocrpancTsoMm R3. Ciienosarens-
HO, a; = 0, BepIuHa v; MEPTBasl, U YKCJIO MHBEPCHUIl B HEll PABHO HYJIO.

[TpeonokuM Terepp, 9TO B BEPIIUHE U; CXOSITCS POBHO J[Ba HEOPHUEHTUPOBAH-
HBIX pebpa e m e/ muororpanruka P. Torma BekTop ckopoctn a; # 0 opToronaJen
IJIOCKOCTH, HATSHYTOW HA 3TH BEKTOPBI. 3aMeTnM, 9To pebpa € m € OoTaensmor
pebpa, BXoJsilue B BEpIIUHY v;, OT pebep, mcxogdamux u3 Hee. (CJie0BATEIBHO,
JIbO JBAXKIbI BCTPETSATCS IOJIyMHBEPCUU U OJHA IIOJIHAS WHBEPCHUsI, eCcjiu pebpa e
u €' cocemuue, OO YETHIpE pa3a BCTPETUTCS MOJYyMHBEPCUH, ecyiu pebpa e u €' He
SABJIAIOTCS COCEJHUMHI (CM. pHC. 2).

Jlastee, TPEIONOKUM, 9TO K BEPIIUHE U; TOJXOIUT POBHO OJIHO HEOPUEHTH-
poBarHoe pebpo e. Ilockonbky B 3TOM ciaydae a; # 0, paccCMOTPUM ILJIOCKOCTb,
COJIEPKAIIYIO V; U OPTOIOHAJBHYIO BEKTOPY @;. DTa IJIOCKOCTh COIIEPKUT BEKTOP €
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Puc. 2. Hucso uaBepcuii BOKPYT BepIIUHBI B PA3HBIX CIyJasix.

" oTJesseT pebpa, BXOMIIE B BEPIIUHY U;, OT pedep, Bbixosmux n3 uee. Cieno-
BAaTEJIBHO, B BEPIIUHE V; UMEETCs JUOO0 J[BE MTOJIyMHBEPCHUN, €CJIM OCTAJbHBIE Pedpa
b0 BCe BXOJIAT B BEPIIUHY V;, JUOO BCE BBIXOMAT U3 Hee, JINOO JIBE TOJIYyUHBEPCUU
U OJIHA MHBEPCUS B IIPOTUBHOM CJIydae.

Hakomner, eciin v; — KuBasi BepiinHa, B KOTOPYIO HE BXOJUT HU OJHO HEOPU-
€HTUPOBAHHOE PeOPO, TO IUIOCKOCTH, OPTOrOHAJIbHAS BEKTOPY G, PA3IE/IsIeT WHIU-
JIEHTHBIE eii pebpa Ha JiBa MHOXKECTBa: BXOJINNUE B BEPIIMHY vU; U UCXOJSIINE U3
Hee. QUeBUJIHO, B 9TOM CJIydae eCTh POBHO J[B€é MHBEPCUMU.

Jlemma 2 mokazaHa.

SakaouurenpHbie 3amedanus. Orvernm, uro Teopema JleHa u ciecTBie
Komu crpaBeiiuBbI Jjisi BCEX BBIMYKJIBIX MHOMOIPAHHUKOB. CBenéHue K CUMILTALIN-
AJIBHOMY CJIYYalO IIPSIMOJIMHEHHO: JOCTATOYHO TPUAHTYINPOBATH TOBEPXHOCTH MHO-
rorpanauka P nuaromansmu ero rpameii. [leramum mbr omyckaem. CiieflyerT Takke
VIOMSIHY Th, 9TO IEPBOHAYAJIBHOE J0KA3aTeIbCTBO, nannoe M. Jlenom, Tak ke, Kak u
HAIIle, OUPAETCs Ha, TeOpUI0 TpadOB, XOTS U OUYEHb CUJIBHO OTJINIAETCsI OT HAIIErO.

JloKazaTeibcTBO, MPUBEIEHHOE BBINIE, OYEBUIHO, PACIIAIAETCI Ha JBE YACTH:
DJI00AJIBHYIO U JIOKAJBHYIO, ¥ B 9TOM OTHOINEHUH OHO HATIOMHHAET UCXOJHOE JIOKa-
3aTesbCTBO TeopeMbl Komm (cMm., mHampumep, [4,6]). JlokanpHas wacts (1emma 2)
BBITIOJTHEHA, B TOM K€ J[yXe, UTO W JIEMMa O YUCJIe NEPEMEH 3HAKOB B JIOKA3ATE b
cree Komu; B eme 6Gosblineil Mepe OHA AHAJIOTMYHA JIOKAJIBHON YACTH M3BECTHBIX
JloKazaTenabers TeopeMbl lena (em. [4,10,14]). TuobasbHast 9acTh IIpeCcTaBisier
co0OIi HEKOTOPYIO CUCTEMY apryMEHTOB B JiyXe Teopuu rpadoB, OTIACTH TTOXOKYIO
[0 CTHJTIO U CJIOYKHOCTHU Ha BBIYUCJIEHUE [IEPEMEH 3HAKOB JIBYMsl CIIOCODaMU, OOBITHO
UCIIOJIb3yEMOE B JIOKA3aTeIhCTBE TeopeMbl Kolmu: B 060UX CIIydasix KIFUYEBYO POJIb
urpaer popMmyJia Jditepa.

Hakonerr ormernm, uro na camom mene B. WM. Tpymikuna mosrydmia HECKOJIBKO
0oJtee CUIBbHBIN PE3yJIbTAaT, YeM HAIll, IOCKOJIBKY y Hee Oa30Bble BEPIIUHBI He 00s3a-
HBI NpUHAIeXKaTh ofHol rpann [1]. Korjga peds uier o npuMeHEeHn K YKeCTKOCTH
BBIIIYKJIBIX MHOTOTPAHHUKOB, pe3ysbrar B. V. TpynmkuHoi 5KBUBaJIEHTEH HAIIEMY,
HO COOTBETCTBYIOIIEE yTBEPXKIEHUE JIJIsl TIPOU3BOJIbHBIX IPad OB JI0KA3aTh TPY/IHEE.
Amnayornano Illpamm j0Ka3bIBA€T HEKOTOPBIA TOpa3o 6oJjiee CUILHBIN pe3yIbTar
006 0JJHOM TOHKOM c110c06e pazmerku rpados [2]. JIroboubiTHO, 9TO B OUpEIeIeHHbI
MOMEHT OH HCIOJIb3yeT HEKOTOPYIO apIyMEHTAINIO, B 3HAYUTEILHON Mepe MOBTOPSI-
IOIIYIO JIOKA3aTebCTBO (DOPMYJIbI Diijiepa.

Baarogaproctu. 4 6saromapen Pobepry Konnesm u Ogueny Ilpavmy 3a ux
komMenTapuu K crarbe [10] u Harmonansunomy nayunomy dounmy (NSF) 3a dbunanco-
BYyIO o iepkKy. 91 Takke nmpusHaresen Bukropy AjekcanIpoBy 3a ero mHTEpec K
9TOI cTaThe U BhICKa3aHHbIE 3aMedanus. Hakonerr, Mue ObI XOTEI0CH ITO0OIATOIAPUTH
Cycanny FOcydoBy 3a ee J1000Bb U HOJJIEPKKY.
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