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[IInpnHa MHOrOYT OIBHIKA

M. JI. T'epBep*™

Ecam BbIpesaHHBI W3 KapTOHA BHIMYKJIBIM MHOT OYT OJBHUK MOXKHO,
HETPEPBIBHO IBUT AA TIO CTOJY, TPOTAMINATH MeXAY ABYMA T'BO3 1AMU, BOU-
TBIMHU B CTOJ Ha PACCTOAHMUN |, TO TOT1a €T0 MOXKHO MTPOTAIIAThH U MeXK-
Iy TBO3AAMM, BOUTHIMU Ha paccToanuu r > 1. BepHo am To XKe camoe u

JUIA JTI060T 0 HEBBIMTYKJOT O MHOT OYT OIbHUKA, — HANPUMED, IIA TAKOT O,
Kak Ha puc. 17

Butauorpadus: 2 HazBaHuA.

[Tpu mOMOMHUTENHHBIX OTpaHHYeHNAX (KOTOPHIM MHOTOYrOabHUK M Ha
puc. 1 He yIOBIeTBOpSET) YTBEPANTENbHBII OTBET HA BOMPOC W3 AHHOTANNH
noayqdnau B [1] J. E. Goodman, J. Pach n C.K. Yap. MeToasr u pe3yibTaThi
pa6oThl [1] mocay:Kuau OCHOBOH [IJsi MOCTPOEHNH HACTOSAIIEH CTAThH.

K B

Puc. 1 Pwuc. 2

*Pa6oTa BHTOTHERA TIpH TIOA iepKKe Poccmiickoro ¢gorga dbyHAaAMEeRTAIBHBIX HCCIeL0-
Bauuil (rpant 96-01-01852).

MaTemaTu4eckoe npocseujeHue, cep. 3, Bbin. 2, 1998(173—191)
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1. TEOPEMA JBOHCTBEHHOCTH

MunuMalbHOEe PacCTOSHUE Wy MEXKAYy AByMs TodukaMmu B RZ mospons-
folllee MPOTAIIUTh MIOCKHI MHOTOYTOABHUK M MeX1y HUMEH, Ha30BeM wlu-
punoti M (MOXKHO MOKasaTh, 9TO JJIs BBIMYKJIOO MHOTOYTOJBHUKA TaHHOE
onpejieJieHle COBMAJaeT CO CTaHJAPTHRIM: wj); — HaWMeHbIllee PACCTOsSHUE
MeXKy Mapa/elbHBIMH MPSMBIMA, OMOPHBIMA K M ).

W3 HOBBIX pe3yJqbTaTOB, MOJYYeHHKIX B CTaThe, OTMETHM CJeIy oM.

[lycte A m B — nBe Toukn Ha rpanmnne P muoroyroabuuka M (puc. 2).
Acho, 4to ecam mimra d oTpeska AB He CANIIKOM BelHKa, TO €r0 MOXHO
HelpephIBHO MPOTAUINTh BAOAL P — Tak, 4To ero koHusl A u B Bcé BpeMs
O6yIyT HaxoauThcs Ha P u oTpesok AB, cienaB mofHEH 060poT BOKpYT M,
BEpHETCSA B HCXOMHOE TOJOXKEHHe.

CrpaimnBaeTcs: KaKOBO MaKCHMaJabHOe 3HadeHue dps MIAWHEL d, JOTyCcKa-
olllee TaKoe mepeMellieHne KOHIOB OTpe3Kka 1o rpanunie M7

OxasbiBaeTcs, dy; B TOYHOCTH PaBHO HIMPHUHE wjs MHOTOyTONbHUKA M.

YT10o6H J0Ka3aTh Ty TEOPeMy MBONCTBEHHOCTH W PEIINTh 3a1a49y, chop-
MYJUPOBAHHYIO B AHHOTAINAH, PACCMOTPUM PAT HOATOTOBATEABHBIX, BCTIOMO-
raTeflbHBIX 3a/1a9.

2. BO3bl 1 MAIIKUHKEI. PABOBOE IIPOCTPAHCTBO

PasobpaThes ¢ 3agadaMu O MIHPpHHEE MHOCOYTOJbHAKA HaM, B IEPBYIO Ove-
pe/ib, MOMOKET MpHeM, HCTOAb3YeMbIll B [2] mpH pelennn cieyrolien 3a a4qn
H.H. Koucrantunosna.

Aee nenepecexarouuecsa dopozu 6edym uz 2opoda Cy 6 2opod Cy. Hzeecm-
1O, UMO 06€ MAUUNBL, C6A3AHHbIE 6€pe6kotll daunbl 2L, mo2ym npoexams u3
C1 6 Cy (no pazuvim dopozan ), ne nopeae eepecku. Cuo2ym AU pasmunymo-
ca deéa wpyeaviz 603a paduyca R > L, ecau ur yenwmpst d6udcymcsa no mem
oce dopozeam nascmpeuy dpye dpyay?

PEmWEHKUE. Bor — pertierne sTol 3a1a49u, npuBegennoe B [2, ¢.8.9]. Pac-
CMOTPHM KBaJpaT

K ={(z1,22)|0<2; < 1,1=1,2}.

[Tosoxkenne qByxX sknmaxKen (oqun — Ha 1-# 10pore, Ipyrof — Ha 2-) MOKHO
XapaKTepn3oBaTh TOYKON KBajpaTa K: JoCTaTOYHO OGO3HAYATL €depe3 I;
noato pacctosuus ot C7 no Cy mo i-ToM gopore, 3aki04éHHyI0 Mexay Cp u
HaXOIAIIHMCS Ha DTOU [OPOre SKHMAKEM.

BceBo3MOXKHBIM MOJOKEHNAM DKUTMaKeH COOTBETCTBYIOT BCEBO3MOXKHEIE
TOYKHN KBafApaTa K. DTOT KBajJpaT Ha3kIBaeTCHd (Pa306blU NPOCMPUHCINGOM,
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™ |- MaLUuHbI

s, [~ Bo3bl

Puc. 3

a ero ToUKN — (azoevimu mouxamu. Takum obpaszom, Kax 1ad pazoBas TOTKa
COOTBETCTBYET OTNPEAeNeHHOMY MOJOKEHUIO Maphl DKUTMaXKel, a BCAKOE TBU-
JKeHne DKUMakel n3obpaykaeTcs ABHKeHHeM PasoBOH TOYKH B Pa3zoBOM MPO-
CTpaHCTRBe.

Hanpumep, HaganbHoe monoxenne Mammi (B ropojge Cp) COOTBETCTBYeET
JTeBOMY HIZKHeMY yray kBajgpata K (z1 = z2 = 0), a gBmxenne maumnn u3 C
B Cy nzobparkaeTcs KPHBOU, BeAyIlled B MPOTHBOMOJOKHBIH YT OI.

To4no Tak Ke HadasbHOE MOJOXKEHWEe BO3OB (OJMH — Ha 1-U gopore Ha
Beiesne w3 Cy, Ipyroil — Ha 2-f mopore Ha Beesjge u3 Cp, puc. 3) cOOTBeT-
CTByeT TpaBOMY HWXKHeMy yray kBagapata K (z; = 1, 25 = 0), a nBukenne
BO30B M306pakaeTcsd KPUBOU, BeIyIIeH B TPOTHBOMOJOXKHBIH YTOM KBaIpaTa.

Ho Becskme nBe KpuBhle B KBajpaTe, COeUHSAIONINE PA3HBIe Maphl TPOTH-
BOTIONIOKHBIX BePINNH, nepecekaioTes. [TooTomy, Kak 661 HU IBATAINCH BO3HI,
HACTYNMHT MOMEHT, KOT/la TTapa BO30B 3alMET MoJOKeHNe, B KOTOPOM Ohlia B
HEKOTOPHI MOMEHT BpeMeHH Mapa MaliuH. B 5TOT MOMEHT paccTosHne Mex-
Iy MeHTpaMu Bo30B Oy et MeHnbiiie 2. VlTak, Bo3aMm He yIacTCs Pa3MUHY ThCS.

3. MHOTOYTOJbHUK C PYYKOIl U ErO MHUPUHA

[lycts monynpsivast H (puc. 4 Ha cief. ¢Tp.) IMeeT eTHHCTBEHHYO OBIIYT0
TOYKy ¢ rpanuneir P muaoroyroibiuka M. O6benunenne P u H o6o3Hadum
depe3 Py n 6yjeM Ha3BIBaTh MHO20Y204bHUKOM ¢ pyukot (B3ameH GoJee TOY-
HBIX, HO TSJKEIOBECHBIX KOHMYP WIN 2PAHUYA MHO20Y20AbHUKA € PYuKol), a
camy noaynpsMmyio H 6yjeM Ha3bIBaTh pyukod.

C u3ydaeMBIMHI BOTPOCAMH TECHO CBf3aHBI CJAeIVIONINE 33 Ja4H.

1. Ilyecmwv Ag u By — dée npouséoavuvie mouxu na pyuxe H. Joxazame,
YMO CYUECMEYEM NAPA HENPEPBIEHBIE 0OMOOPaANCEHU

a: t€f0;1] - A=a(t) € Py, b: t€[0;1] - B=0b(t) € Pu,
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Puc. 4

ob.aadatouyas cAedyYouuUMU C60THCMEaMU:

- nput =0 mouxu A u B 3anumaiom noaoxenus Ag u By;

— npu uamenenun t om 0 do 1 paccmosnue |AB| ocmaemes neuzmenmnblm;

- npu uzmenenuu t om 0 do 1 no kpatinetdi mepe odna u3 mouex A u B obro-
dum P (m.e. d6u2asco HENPEPBIGHO, HO HE 0OAZAMEABHO MOHOMOHHO — MO
no uaco6ot, Mo NPoMu6 Uaco6otl cmpeikuy — deaaem noanvli obopom 60-
wpye M );

—npu t =1 ompezox AB cosnadaem ¢ ompesxom AgBy — max umo aubo

Al :a(l) :Ao, B1 :b(l):Bo (1)
Aub0
Al = a(l) = Bo7 B1 = b(l) = Ao. (2)

2. Joxazams, umo ycaosus (1) wau (2) 6binoanfgiomcs 6 3a6ucumocmu
om mozo, kakoea dauna ompesxa AgBy: cywecmeyem maxoe w, wumo npu
|AgBo| > w evinoansemesn (1), a npu |AgBo| < w 6vinoansemes (2).

3. Bepuno au, umo npu |AgBy| = w cyuecmeyiom obe napvt omobpadice-
nuti: u maxas, umo evinoansemcs (1), u maxas, umo evinoansemes (2)?

OnPEJAEJEHUE. Yncio w HaszoBeM  wupumoli MHOTOYTOAbHHKA C pyd-
kol Pp.

ﬂ:aJIbHeﬁHlHe NMOCTpO€eHHuSA OIlpaBIaloT BH60p 9TOTr'0 TepMHHa, a NOKa BO3HH-
KaeT BOIIPOC:

4. Basucum au wupuna Py om pacnoaoacenus pyuxu H? Ilodpobuee:
nycms H* — wo6as noaynpamas, umeouwjas eIuHcmeennyio o6uwyio mouxy
¢ epanuyeti P mnozoyeoapnuxa M. Ob6wedunum P ¢ H* u wupuny noayuen-
HO20 MHO20Y20abHUKA ¢ pyukot Pg« obo3nauum uepes w*. Paeuwt au mencdy
coboti w u w*?
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Puc. 5 Puc. 6

4. /IBUXKEHUE OTPE3KA IIO JOMAHOI

[Ipexk e vem mepelTn K pellieHnio 3aga4d 1-4, o6cyaum caepyioliee yTBep-
K eHne.

5. llyemv ABC'D — necamonepecexaioujaica mper36enuas A0MaHas A-
nus, npuuem 36enva AB u C'D umeiom (xaxncdoe) dauny 6oavwe 1. Hycmp A’
u D' — maxue mouxu na 36envar AB u CD, umo |AA'| = |D'D| = 1. Toz0a
ompe3ox daunvl 1 MoxcHo max nepemecmums u3 noaoxycenus AA" 6 noaoce-
nue D'D, umo xonyst ompesxa 6ydym HENPEPHIGHO D6U2AMbBCA NO AOMAHOT

ABCD.
W3 puc. 5 acHo, 9To yTBepXKIeHne 5 HEBEPHO.

6. Cmanem au ymeepiuclenue 5 GEPHBIM HE MOALKO OAL MPETI6EHHOT
aomanot, 1o dasce das n—36ennoti aomanot AgAy ... A,, ecau donoanumenn-
HO nomMPeHGO6amb, uMobbl 6CE MOUKU AOMAHOU, A€dNCAUUE Ha paccmosnuy < 1
om Ag, npunadaexcau €€ navaipbromy 36eny AgAy, a 6ce mouxu aomanoi,
aexcaujue wa paccmosnur < 1 om Ay, npunadaescaiu €€ KOHEUHOMY 36€HY?

Perrerne 3amaan 6 (cM. pa3f. 5) mOMOXKeT JXydille TOHATH 3a1a49n 1-4 u, B
JACTHOCTH, OOBICHUTD, 3AUEM K MHO20Y20AbHUKY NPUIEAAHA PYUKA.

5. PENIEHUE 3AJJAYU O JBUXKEHUHU OTPE3KA I10 JOMAHON. [PA® T

[lyctes  6ce mouku wmecamonepecexawouetica n-36ennot aomanoi P =
= AgA1 ... A,, aexcauwjue na paccmoanuu < 1 om Ag, npunadaexcam €€ na-
yaavromy 36eny AgAi, a 6ce mouku qsomanoi P, aexcaujue Ha paccmosnuu
<1 om A, npunadaexcam e€ xoneunomy 36eny. Obo3naaum depes A n Je-
pes Al touku P ma pacctosuum 1 ot Ag u ot A, u, caexys [1], moxaxkem,
9TO OTPE30K [JIHHB | MOXKHO HEMPEPHIBHO MEepeMeCcTHTh N3 ToJokenns AgAf
B nosoxkenue Al A, IBUTas KOHIE OTpe3ka mo Jomanon P (puc. 6).

Ilycts I — manna somanon P u nycTh AB — NpOn3BOILHBIN OTPE30K IAN-
ubl 1 ¢ konnamn wa P. /launer somansix AgA n AgB (u3mepennbie Broas P)
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0603Ha4YuM depe3 Ly u Lo u nomoxnm (cpaBHUM ¢ pa3j. 2)
1= L1/L, 3= Ly/L. (3)

[TocTynms Tak ¢ xasxcdvim OTPE3KOM MINHLI 1 ¢ KoHIAMu Ha P, moaydum
HEeKOTOpoe MHOXKecTBO | Touek ¢ koopanuatamu (3) B gazoeom npocmpan-
cmeée, T.e. B KBajpaTe

K ={(z1,22)|0<2; < 1,1=1,2}.
B 4actrocTH, oTpeskam AgAj n Al A, cOOTBETCTBYIOT (ha3oBhe TOYKH
Fo=(0,1/L) m F1 =(1-1/L,1). (4)

YTOYHEHUE. BmecTe ¢ kax o Toukon X = (z1, z2) MHOXKecTBO [, 0ve-
BHTHO, cOEpKUT TOYKY X' = (22, 1), cuMMeTpndnyto X OTHOCHTEIBHO TpSi-
MOl 21 = x9 (ecanm ¢azoBas Todka X cooTBeTcTBYeT 0Tpe3ky AB, To X' co-
oTBeTcTByeT 0Tpe3ky BA). Uckaoanm u3 [ Bce ToUKNM, y KOTOPHIX &1 > T3,
T. e. ipu onpefenennn ' 6ymeM paccMaTpuBaTh TOABKO Takue oTpe3ku AB,
y KOTOpHIX (MpH JBIKeHNH BIOab PP) A 6amxke k Ag, dem B.

HeTpyano mpoBepuTh, 4To MHOXKecTBo [ mpegcTaBiseT cobol Tpad,
pébpa KOTOPOTO ABAAOTCA AUGO AYTaMU DJIANNCOB, JUGO TPAMOJNHEHHBIMMT
oTpe3kaMu (OTPe3KN MOJydaloTCs, KOTa KOHNbI AB mpuHamiekaT Wil of-
HOMY W TOMY Ke 3BeHy JoMmManoln AgA;...A,, 0in napaiielbHBIM 3BeHLIM, a
JIyTH — KOTTa KOHUB AB npuHairexaT HenapaiielbHbM 3BeHbiM ). CTenenn
BepinH |” onmcanbl Mpn JOKa3aTeabCTBe ClIeAYIONIel TeopeMbl (JIeMME 1, 2).

TEOPEMA 1. @azoevie mouku Fy u Fy npunadaesxcam odnoti u moti e
c643n0t Komnonenme 2pagda I', max umo ompezox daunst 1 moscno nenpe-
pui6HO nepemecmumy u3 noaoxcenus AgAf, 6 nosoxcenue Al A, deuzas xon-
ybl ompedxa no aomarot P.

JTOKABATEJIBCTBO. [JomycTum (IOTOM MBI OCBOGOIHMCS OT TOTO JOIY-
MICHHA), ITO

aomanas P ne codepocum nu odnoii napvl napaiieabubls 36€EHbEG,
PACCMOAHUE MENCAY KOMOPBIMU 6 MOUHOCMU Pa6Ho 1.

(5)

ﬂ:OKa)KeM cileayrouiee yTBepzKaeHue.

JIEMMA 1. Ilpu ycaoeuu (5) e6ce eepuunnt 2pada I, xpome «konyeebiry
sepwun (4), umerom wémuyio cmenensv: 0,2 wau 4, u auwp eepwunst Fy u I
UMeOM cmenens 1.
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Bumecre ¢ memmoit 1 6yaeT nokasana m Teopema 1 npn ycaoBuu (5): BBIH s
n3 Fp, 6yaem aBuTaThcA o pé6pam rpada [, He mpoxoas HE O ofHOMY pebpy
JIBaKbI (MOKA 5TO BO3MOXKHO); DTO [IBHKEHHE He MOMKET 3aKOHUNTHCS HU B
KaKOIl BepIInHe Y6THON cTeneHn (BOWIf B He€, MBI MOXKEM BBIITH); TEM CAMbIM
MBI gomgemM go Fj.

JIOKABATEJBLCTBO JEMMBI 1. IlycTsh oTpesok AB giuubl 1 ¢ BepiinHamMn
Ha gomanon P He coBmajaer un ¢ AgAy, uu ¢ Al A,. Torma

A# Ao, B# Ay (6)

(3eCh NCMOAB3YETCS OT paHUYeHNe, HAMOKEHHOe Ha JoManyio P = AgA;y ... A,
B HavaJe maparpada: Bce TOYKH JOMaHOW P, Jjexkaline Ha PacCTOSHUH
< 1 ot Ap, mpuHaIeXKAT eé HaYaIbLHOMY 3BeHY, a BCe TOYKH JoMaHOU P,
JeKalme Ha paccTosHnu < 1 oT A, IpuHALIe)KaT €€ KOHETHOMY 3BeHy ).

Benencrue (6) AB obpasyet ¢ P nBa yria B Touke A (Ha30BeM nX aq, g)
W JBa yriaa B Touke B (Ha3zoBeM nx (1, f2); IpH 9TOM BO3MOMKHBI CJeTyOIINe
caydan:

Puc.7 a)

a) B TOYHOCTH OJWH W3 YTJOB (v, G — OCTPHIN W B TOYHOCTH OJHH W3
yraioB (31, B2 — ocTphiii; B 3TOM (06111eM) caydae 06a koHna AB MOTYT 0O1HO-
BPEMEHHO TBHTATHLCS IO JOMaHOHW P’ B IByX HampaBIeHHSX (puc. 7a);
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b) au6o omun, 160 TP U3 YTIOB v, a3, (1, 2 — OCTpHIE; B 3TOM CiIydae
OJIMH KOHell oTpe3ka AB MoOXeT IBHTAThCA MO JOMaHOW P B ABYX Hampa-
BIEHUSAX, & JPYroi KoHen AB — B OJHOM HampaB/JeHHH (COOTBETCTBYIOIIAS
BepmnHa rpada I nmeer cremens 2, puc. 7b);

Puc.7 c)
c) 0ob6a yria a; — OCTpble W HH OJWH U3 YIJOB [3; He SBIAETCS OCTPHIM
(mam HaobopoT, 06a yraa [3; — OCTpble W HU OJWH W3 YTJOB (; HE SBASETCS

OCTPBIM); B DTOM CJydae KayK/ABIH N3 KOHIOB OTpe3ka AB MOXKeT IBHraThCs
no JoMamoil P B AByX HampaBJIeHHAX, TaK 9TO BCErO MMeeTCA deThIpe Ba-
pHUaHTa ABMKeHUs (COOTBeTCTBYIoINas Bepiinua rpada [ mmeeT crenens 4,
puc. 7¢);

A
A J

k 1

o 2
o
11222
r
24|12 |0
B B
Puc.7 d)
d) Bce yramr aq, ag, §1 m [ — ocTpele, Tn6O HU OJWH W3 DTUX YIIOB

He SIBASeTCS OCTPHIM; U3 DTOTO MOJOXKeHus oTpe3okK AB HHUKyjJa He MOXKeT
caBUHYTHCS (rpad I mMeeT msonmpoBaHHyo Bepuinuy, puc. 7d).

Caydan a—d mcuepnwiBaior 9 Bosmoxkuocten (7,k), 0 < j, k < 2, re j
0603HaYaeT YUCI0 OCTPHIX YTJIOB CPeIH YIJOB &, a k — 9YHCIO OCTPHIX YTIOB
cpean yraoB f3;, 1 = 1, 2. Jlemma 1 — a ¢ nelt n Teopema 1 npn ycaoBuu (5) —
JoKasama.
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Puc.7 e)

B o6mmem crytae — 6e3 ycaoBns (5) — rpad ', KpoMe «KOHIEBBIX» BepIIHH
F; ctenenn 1, MoXeT MMeTb U [IPYyrue, «HEKOHIIEBbIeY, BEPIINHBI HEYETHOU
CTeTeHn.

Bepna, oxnako, ciaegyiomias JeMMa:

JIEMMA 2. Bce nexonyeeble 6epuiunnl 2paga I neuémuot cmenenu moxrc-
no pazbums na napet 6epuun (U, V), coedunénunviz 6 I' npamoaunetinviuu om-
peaxamuy — pébpamu UV .

JlokaxxeMm JeMMy 2, a TOTOM BHIBeJeM U3 Heé Teopemy 1.

JTOKABATEJABCTBO JEMMBI 2. I'pap [' MoKeT nMeTh HEKOHUEGEBIE Bep-
IIMHBI HEYETHON CTENEHN TOJIBKO NMpH HapylieHnu (5), T.e. IpH yCJIOBHH, ITO
JoManad P conepKuT TMapaijelbHbe 3BeHbS, PACCTOSHIE MEXKIY KOTOPHIMHI
B TOYHOCTH paBHO 1 (puc. Te).

Kaxxmon Tako# mape 3BeHbEB COOTBETCTBYET NPAMOJHHEHHBIN OTPE30K
(pe6po UV rpada I'), coeqnusiomnit nBe nexonyeevie Bepmmnuasl U n V' He-
YETHOW CTEeNeHNn, 9TO U [OKAa3bIBaeT JeMMy 2.

Y naaus u3 rpada I Bce npsimonuneiiabie péopa UV, coequHsolne HeKOH-
IeBbIe BePIIMHLI HEYETHON CTelleHH, NpUXoAnM K rpady I/, Bce Hekonneswie
BepIIUHLI KOTOPOTO NMEIOT TeTHYIO cTemenb: 0, 2 man 4, T. e. OKa3LIBaeMcsa B
YCJIOBHSAX JeMMBI 1, KOTOpas, KakK U mpex/je, BiedeT 3a coboit Teopemy 1.

[MonyTHo mpuBeséHHbIe JOKa3aTelLCTBA OOBACHAIOT POIL pyikn H B 3a-
madax 1-3:5To aHaJoT HAa9aJbHOTO I KOHETHOT O 3BeHbeB JoManoud AgA; ... Ay,;
Hagndue pydku H JacT BO3MOXKHOCTL BELICAUTL CpeJil BCeX BEPIINH COOT-
BeTcTByMolIero rpada ' B gazoBoM mpocTpaHCTBe «KOHIEBLIEY BePIINHLI Fj
cenn 1 (mogpo6ree 06 5ToM — B pa3j. 6), a TakkKe MOMOXKET MCIOTB30BAThH
sagadn 1-3 mpu peleHnH 3aMavn O IBO3/IAX U3 aHHOTANHH.
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A° B°

Pwuc. 8

6. IIEPEMEIMEHUE OTPE3KA IO MHOTOYTOJbHUKY C PYYKOI

Yr1o6h pemuTh 3aga49n 1-3, cBsKeM ¢ Prp OpneHTHPOBaHHYIO JoMaHyio T,
COCTOAIIYIO U3 TPEX dacTel (puc. 8): HadaIbHOE 3BeHO JOMaHOH 1 — KyCcOK
pyukn H ot Toukn A° 1o Touxm B°, Bropas wacTh T — OpHEHTHpOBaHHLIN
MPOTHB YaCOBON CTPeIKH KOHTYp PP MHOroyroabiuka M ¢ HadagioMm U KOHIIOM
B B u, nakonen, xoneunoe 3seno T — xycox pyuxu H ot BY 1o A°. Touxy
A® BriGepeMm docmamouno dasexo ot P — Tak, 4To6LI eé paccTosnue 1o P
6wL10 6oabiie D, rae D 6oabiile fnaMeTpa MHOTOyTOAbHEKA M.

3ajgava 1, o4eBHIHO, UMeeT pellleHne, ecan AinHa d oTpeska AgBgy 60/b-
me D.

[TosTomy mamsee mpeanoaaraetcs, 9¥to d € (0; D]. Kpome Toro, oTpesok
AgBg MoxHo 6e3 orpannuennus o6ITHOCTH CYNTATh TpuMbIKatomuM K AY, Tak
470 fmaree au6o Ag = A°, 1m6o By = AY.

[TocTponm B ¢azoBom mpoctpancTtBe rpad I = 'y (d — mapawmerp,
0 < d < D); orrecem x 'y Bce asoBbie Toukn (21,22), 0 < 21 < z2 <
< 1, KoTophie moay4aTes mo caepyioiiemy npaBuay. [lycte A u B — Takue
Touxu Jomanoit T, 9to |AB| = d, npuiem npu gsmxenunn uz A° sroan T
TO4YKa A BcTpedaeTcs pamnbiie, 4eM B. [lycts L — gimna somanon 1. JIanab
aomanbix AYA n A°B (uzmepennsie Boan T') o6oznaunm depes Ly u Lo (Tak
910 Ly— L1 > d) n monoxnm (xak u B (3)) ;= L;/L, i =1,2. B 9acTHocTn,
oTpe3kaM JINHE d, npuMbIKaomuM K AY, COOTBeTCTBYIOT (a3oBEIe TOUKH

Tem caMbiM, B oTaH4YHe OT pa3j. b, KOHNEBHIX (Pa30BLIX TOYEK HE [Be, a de-
ThIpe (puc. 9).

llpn d = D w npn d € (0; D), 6an3kux k 0, permenne 3amaqn 1, ove-
BH/HO, CYIIECTBYET, MPHieM BHIMOJTHAIOTCS (COOTBETCTBEHHO) ycaoBus (1) u
(2). Nuwivu cioBaMu, B mepBoM caydae (puc. 9a) [’y BkI09aeT KOMIOHEHTY,
comepxkamyio Fy m Fh, 1 KOMIIOHEHTY, cofepxamnyio F3 m Fy, a BO BTOpoMm
crydae (puc. 9b) — kommnomenTy, comepkaiiyio Iy n Fy, n KOMIOHEHTY, co-
nepxkauiyio I m I (mocaemnusisi, BipodeM, n300paxKaeT MBHKEHHE OTpe3Ka
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AB, npu kotopom Hi A, HE B He 06xomsaT P, Tak 4T0 oTo6paxenus [0;1] B
Pr, cooTBeTCTByIOMINE 5TOH KOMIOHEHTE, He SBISIOTCS PEllleHneM 3a 1aqn 1).
Peurum Teneps 3agaqy 1 pas ao6oro d € (0D)].
Acuo, 9To Bce konmeBbie Bepmmubl F;, 1 < ¢ < 4, rpada 'y nmeroT cTe-
nedb 1. YTo Ke KacaeTcsd HEeKOHIEBHX BepiinH [y, TO, MOYTH TOCIOBHO MO-
BTOpAS JOKa3aTelhCTBO TeOpeMEl 1, moiydaeM:

A. Ecau aomanan T ne codepocum nu 0dnoti napvi napaiieabnbls 36 EHbEG,
paccmoanue MeAHcAy Komopwumu pacro d, mo 6ce nexkonyeevie eeputunvt g
UMEIOM YEMHYIO CTNENEND.

B. Fcau aomanas T codepacum napatieabuble 36€HbA, PACCMOAHUE MEIC-
dy komopvimu paeno d, mo 6ce nexonyeeble cepuunnl I g neuémuot cmenenu
moxcno pazbums na napwt 6epuun (U, V), coedunénnpz 6 I'g npamoauneiinbi-
mu ompesxamu — péopamu UV . Hexamouus omu pébpa uz Uy, npuzodum x
epady 1), 6ce nexonyesvie 6€puLunbl KOMOPO2O UMEIOT UEMHYIO CINENEHD.

Boiitast u3 Bepmimubr Fp, 6ymem nBurathes mo pébpam rpada [y (B cay-
qae A) mrn rpada [, (B caysae B), me mpoxojas oum mo ognoMy peGpy JIBa-
KB (MOKA 5TO BO3MOYKHO); BTO IBHKEHNE He MOYXKET 3aKOHINThCS HII B KaKOH
BepllinHe YETHOU CTeNeHn; TeM CaMbIM MBI [OWjJeM M0 OJHOU u3 BepiiuuH F;,
2<1 <4

Ecau 5To — Bepiinua Fy, To BefijieM u3 F3 1 MPOJONKAM IBUTATHCA 110
TeM pé6paM, O KOTOPHIM MBI eIllé HI pa3y He MPOXOAWIn (Mo-TpeXHeMy He
IPOXO/sl HU TIO OJHOMY pe6py [MBaxKIbl, TOKa 5TO BO3MOXKHO); KaK U PaHBIIe,
BTO NBUKEHHE He MOYKeT 3aKOHYHTHhCSA HI B KAKOU BepllinHe YETHOU CTeNeHn;
TeM CaMBIM MEI O IeM 0 e THHCTBEHHOUN OCTaBIIelCs KOHIIEBOU BepITHHB Fy.

Wrak, B paccmaTpuBaeMoM caydae rpad [y BkiovaeT komnonenty Ky g,
cojiep:Kallylo Touku [y n Fy, n komnonenty K34, cogepxamyio Fz n Fy.

AsbTepHaTHBHAS BO3MOXKHOCTh: BEIUAA U3 F|, MBI MOTJIH TOUTH g0 Fjy, B
oToM caydae 'y BKIodaeT KomnonenTy Ky 4, cogepxkaiyio /i n Iy, a Takxe
KoMmnonenTy Ky 3, cogepxaniyio Iy n F3.

Haxomnen, Beritgs u3 [, Mpl Moran goitn go Fs (mo nytn K 3); Ho Torga
cymecTByeT U myTh Ko 4 n3 Iy B Fy, a nockoabKy nyTh Ky 3 paszjgenseT [ u
Fy, To mytn K3 n Ky 4 nepecekaloTcs; 3Ha9UT, B DTOM clydae Bce YeThIpe
Bepmmunl: I, F,, F3 n F, — upuHamgiexaT ogHol KoMmmomnenTe rpada [y
(pmc. 9c¢).

Takum o6pazom, u3 BepuinHbl [ Bcerga MOXKHO gouTn aubo po Iy, aubo
mo Fy, a mnorga w o Ka)kJOW W3 TPEéx Bepmuunl: Fo, F3 m Fj. 3agava 1
peliiena.

Bonee Toro, Bcé moAroToOBACHO W JJAS pelllenus 3amad 2 u 3.
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OnPEAENEHHUE. Wcmonw3ys obosnadenne K;; mas cBa3Horo mojirpada
rpada ['y, cogepxkamero F; n F;, BeigeaumM aBa kiacca rpagos ['4:

J10601 rpad mepBOro Kiacca BKAIOYAET HellepeceKalolinecs KOMIIOHEeHT b
Kiom K34,

J10601 Tpad BTOPOro Kiaacca BKIOYIAeT HellepeceKakolinecs KOMIIOHEeHTbI
I(174 n I§7273.

B oTux TepMmuuax 3amaun 2 U 3 MOXKHO MepedOPMYJIAPOBATE CJIeTYIONIAM
obpa3oM:

2. Cywecmeyem maxoe w, umo npu d > w 2pad I'y npunadaexrcum nep-
60MYy Kaaccy, a npu d < w — 6mMopomy Kaaccy.

8. Ilpu d = w epag 'y ne npunadiexcum wu nepsomy, Hu 6mopomy
Kaaccy: 6ce wemwipe eepuunbl Iy, 1 < @ < 4, npunadaexcam odnoti xKomno-
newme [y,

PEmEHUE 3A1AY 2 1 3. fcHo, aTo npu d # € rpadur 'y n I'. He mepece-
katorcs. [Ipn sTom mist konneBwix Bepuint ', (o6osnaunm nx F;, 1 <7 < 4,
9TOGKl OTAWIATE OT BepiinH F; rpada ['g) BEIMOIHAIOTCA COOTHOIIEHNS, aHa-
Jormanse (7):

Fi=1(0,¢/L), E=(0,1—€/L), Fs=(¢/L,1)n Fs=(1—¢€/L,1),

T. e. (puc. 10) mpu € < d Toukm F; pacnonoxensl 6amke, deMm [, K yraam
KBaApaTa
K ={(z1,22)|0<2; < 1,1=1,2}.

Es Fs F: Es Es Fs F: Es
E. U E.
F> F»
Fi F,
= E,

Puc. 10
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Pwuc. 11 Puc. 12

[TosToMy BepHa

JIEMMA 3. Fcau epag I'. — nepeozo waacca u d > e, mo epap 'y —
moace nepeo2o kaacca. Feau I'y — emopozo xaacca u e < d, mo I,
MONCE 6MOPO20 K.AACCA.

/TOKABATEABLCTBO. Unave I'y m [, mepecekauck 651, puc. 10.

CHIEACTBUE. Moocho npunams 3a w HUNCHIOW 2panb MeT d, A48 KOMOPbIT
epag Iy npunadaexcum nepsomy xaaccy uau (¥mo mo He CAMOE) 6€EPTHIOIO
epanb mex d, das komopwix 'y — emopozo kaacca. Jas amozo w ymeepocde-
nus 3adav 2 u 3, 0UE6UIHO, 6BINOAHAIOMCA.

3AMEYAHUE. Touka d = w sBAfeTCH TOYKOU mepexoja OT rpadoB BTO-
poro kjracca K rpacaM mepBOro Kfiacca; KOMNoHeHTH K;; mia rpacdos I’y
npu d, 6an3kux K w (puc. 11), HaMOMUHAIOT ceMeRcTBO TUIepboI TY = ¢ Iis
¢ Boauzu 0. llpu d = w rpap I'y = [, umeer Bepuinny X crenenu 4, us
KOTOPOH MOXHO MOHacTh 1o pébpam 1, B a0byio n3 Bepmnn F;, 1 < 1 < 4;
cBsizubit moarpad [y, comepxammi X u F;, 1 < ¢ < 4, — anajor cenapa-
mpucel xy = 0, pasaensiomnieil THPNepOONLI Y = ¢ IS ¢ Pa3HBIX 3HAKOB (XOTs
HHOT Ia DTOT MoArpad yCTPOEH Cl0o¥KHee, HalpuMep, Tak, Kak B clAydae, KOr1a
M — mpaBHIBHBIH TPeyroabHUK, puc. 12).

B 3akaiovenme sToro maparpada chopMmyanpyeM W TOKaxKeM eIllé oTHy
seMMmy (cpaBHEUM e€ ¢ 3amadamu 1, 2), KoTopas MoHATO6UTCS B pasf. 7.

JIEMMA 4. Ilyemb cywecmeyiom maxue HENPEPbIGHBIE OMOOPANCEHUA
a: t€[0;1] - A=ua(t) € Py, b: t€0;1] - B=5b(t) € Py, (8)

umo nput =0 ut =1 ompezox AB 2anumaem 00no u mo AeE NOAOIHCENUE
AogBy C H: Ay = a(0) = a(1), By = b(0) = b(1), npu uamenenuu t om 0
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Puc. 13

do 1 odna uz mouex A, B obrodum xoumyp P u paccmosanue mexncdy A u
B ne o6azameavno nocmoanno, wo npu ecex t € [0;1] ne npesocrodum e
(6 wacmuocmu, |AgBg| = €9 < €). Tozda € > w, max umo cywecmeyiom
omobpadxcenus, obaadaroujue 6cenu ceoticmeamu omobpaxcenud (8) u, kpome
mozo, maxue, umo |AB| = e.

/IOKABATEJBCTBO. B ¢asoBom mpocTpancTBe nepemerienne (8) oTpeska
AB m3o6paxkaetcs kpuBoil () = Q1,2, coenunsiomenn EY u EY. nin xpusoit
Q = Q3.4, coequusiomeis EJ u EY, rae E? — pepmnnn rpada [, (puc. 13).
[Ipn d > € osTa kpuBas mHe mepecekaetcs ¢ [y (Tak kak |[AB| < e < d).
[losTomy € > w: ecim npeAnoIOKATh, 9T0 € < w, To npn d € (e;w) rpad 'y
— BTOPOTO KJacca W, 3HAYUT, BOMPEKH CKA3aHHOMY, TlepeceKaeTcsA ¢ KPHBOH
@Q (160 K, 4 nepecekaet Qg 2, 160 Ky 3 mepecekaeT (J34).

7. MO>KHO JI1 IPOTANNTH MHOTOYTOJbHUK MEXKAY JIBYMS
TBO3AMU?

Omnnpascn Ha JeMMy 4, pelInM 3ajavy O FBO3/AX U3 aHHOTANNH U 3a/1aTy
4 n3 pasjg. 3.

[lycts reo3gn Gy u G2 BGUTEL B CTOJ Ha PACCTOAHHUM €, H MYCTh H3BECTHO,
9TO MHOTOYTOJABHAK M HMIMPHHLL W) MOXKHO MPOTAIIAThL MEXKIy HEMH (Tak
q9TO € 2 Whf).

Kora MBI mpoTacknBaeM MHOTOYTOJIBHHK MeX[y TBO3JAMH, TO T'BO3/H
HETOIBUKHLI, a MEOTOYToabHEK M aBmKeTcs. OIHaKO, €Cln JKeCTKO CBA3ATH
¢ M cuctemy koopAmHAT, TO B Hell, Hao60poT, 2603du Gy u Gy deuxcymes
OMHOCUMEABHO HENODE UNCHOZ0 MHOL0Y20AbHUKA:

G = Gl(t) nu Gy = Gz(t), t e [0 1] (9)
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[l1s1 MHOTOYTOIBHAKOB HE OYeHb CJIOKHON POpMBI IBHKeHHe (9) MOKHO
npeacTaBasTh cebe caenyomnM obpazom (puc. 14).

Ha xonType P mHoroyroasumka M Bei6upatorcsa ase Toukn: C7 n C5. B
unx K M npunensiBatoTcs aBe pyuku: hy u hy (monynpsmere CTCy u C5C5), He
nepecekallne ApyT Apyra U He uMeiommne ¢ P apyrux obImx Todek, KpoMe
Cr u C;. O6nennnenue M, hy u hy paséusaet R? na 1Be qacTu: 6epruion u
HugcHi010, 1 ABIKeHne (9) mpomexoanT Tak, 9T0 (G1(f) MeKNT B 3aMBIKAaHUH
BepxHeil, a G3(f) — B 3aMBIKAaHNW HUXKHEH 9acTH.

WUwmenno Tak npomackuéanue muo2oy2oabiuka mexncdy 2603damu G u Go
TpakTyeTrcs B [1], m mceaeyemas 3ajgada peiiea B [1] 11 MHOTOYT OMBLHUKOB
M, KoTOopble MOXKHO UMEHHO MAKUM cnocofom TPOTAIHTEL Mexk 1y Gy u (.

Ho nas Gosee CIOKHBIX MHOTOYTOJABHUKOB (puc. 15) mpm €, 6JM3KnX K
wpr ABmxkenne (9) Herb3sa MpeACTaBNTH TAaKUM 0OpPa3oM, I Ha MOMOIIb MPH-
XOINT KOHCTpyKnus Pg w3 pasj. 3.

YTo6H MTPUMEHNTH €€, MpeXk e BCero OTMeTHM, 9TO ecan ABmKenne (9)
NPOUCXOANT Tak, Kak B 3ajgade 1, T.e. G1(t) = a(t), Ga(t) = b(t), To npu
ebinoanenuy yeaosus (1) oxazvieaemes, umo muozoyzoavnurx M npomaujuau
meonedy 2603damu G u Go.

3uaunt, wupuna w = w(Py) muozoyzoavnura c pyuxoi Py mne menvuie
wupunsl war Muo2oy2oabnura M. [IpoTuBonmoIOKHOE HEPABEHCTBO, a C HUM
T TOXKJIECTBO

w = WM, (10)

cpa3y BLITEKAIOT U3 CIeAYIOUIero yTBep:K e (KoTopoe 6y1eT JOKa3aHo HU-
xKe):

Ecau mnozoyeoavnux M moxcno xax-nubyds npomauwjums mexncdy 2603-
damu Gy, Gz, mo amo modxno cdeaamsv u max, umobwvr deéusxncenue (9) npo-
ucroduro, kax 6 3adave 1 npu ycaosuu (1) u, mem campin, umobvl KoHybl
ompesxa (G1G9 deuzaaucy no Py.

Kpowme memmubr 4, pu mpoBepke 3TOrO YTBep:KAeHus OyIeT HCIOJb30Ba-
Ha elIé ojHa JeMMa (JeMMa b 0 24a6HOM UHMEP6aLe), K (DOPMYIHPOBKE H
[OKA3aTeNbCTBY KOTOPOU MBI W HPUCTYTAEM.

Cpenn Bcex t € [0;1] B (9) nmeroTcs Takme £, 9TO mepecedeHne OTpe3Ka
G1G4 ¢ M uycro, Takue t, uto G1(Gy He COMEPXKUT BHYTpeHHUX Todek M,
Ho GGy N P # 0, u, nakonen, "a [0; 1] MOXKHO BHIIEINTH OTKPHITOE MOJ-
MHOKeCTBO ) Takux ¢, mis KOTOPHIX 0Tpe30K (1G9 COMEPKUT 6HYMPEHHUE
Toukm M.

JIEMMA 5. Cpedu unmepeanos, cocmaeasouur 2, ecmb maxot, 24a6-
nord, unmepeaa (to;ty), umo npu t € [to; t1] u npouczodum npomackueanue

K
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Puc. 14

Puc. 15



190 M. JI. I'eppep

muozoyeoavnura M mencdy Gy u Gy:  daa waxcdoi enympennei mouxu
p € M naiidémes t = t(p) € (to;t1), npu komopom ompezox G1Gy codepaucum
p; nput € (to;t1) 6ce enympennue mouxu muozoyzoavnuxa M neperodam
uepes ompezok G1G5.

/TOKABATEJIBCTBO. Boob6iie roBops, 2 cOIepKUT U [PYTHE, HESAA6HBIE,
unTepBaawl I. /las ¢, npuHamexamnux Kaxjgomy um3 Hux, otpeskn G1Go co-
Jep:KaT He BCe, a TOJNBKO 9aCTh BHYTpeHHUX Todek M; mpu t € [ oTu Toukn
AUUD 6PEMENHO neperodam ueped ompesokx G1(Go, a nomom 6036pauyaiom-
ca o6pamuo. [odToMy, ecan 651 ) COCTABIAIN TONHKO Takne WHTepBadwl [,
MHOTOyTONBHUK M He Oblil 6bI poTanier Mexay G1 u Go. 3uadnt,  jgei-
CTBUTENLHO COTEP:KNT NCKOMBIN WHTEpBaX (fo;t1).

[ast rraBroro nuTepBana (fo;t1) C Q npu ¢t € [to;t1] Toukn P € GGy,
6amxainime Kk G, Gz, 0603HaYnM (cooTBeTCTBeHHO) Wepe3 A u B, A = A(t),
B = B(t). Oto6paxenns

MOTYT OKa3aThCS Pa3PBIBHBEIME (15 HEBBINYKJIBIX MHOTOYT OABHUKOB M), HO,
MeHssl TapaMeTpu3annio (3amensis «mepeckokm A(t—0) B A(t+0) n B(t —0)
B B(t+ 0) «HenmpepHIBHEIME TepeXoaMuy ), HeTPYIHO CIelaTh HX HelpephiB-
apiMu. [Ipr KaXgoM m3 IBYyX FpaHWYHBIX 3HaUeHHN t = fg U t = {; OTPe30K
AB = A(t)B(t) (B03MOXKHO, BEIPOXKTAMOIMINNACS B TOYKY — B CIydae, ecian
A(t) = B(t)), oueBnHO, Te:KUT Ha rpannue M, Tak 9TO CyUIeCTByeT TakKas
CTOpOHA MHOTOyroJbHUKa S;, 9T0 A(t;)B(t;) C s;, ¢ = 0,1. [losToMy nerko
noonpeneanth (11) BHe [to;#1] n mepeiiTn o1 (11) K HenpepHIBHBIM 0TO6paKe-
HUsIM (8), y/IOBIETBOPSIONINM YCJIOBHAM JTeMMET 4.

[lpnvenss 5Ty JeMMy, ToJIydaeMm, 9TO CYUIECTBYIOT oToGpaxkenns A(t)
n B(t), obragatoime BceMu cBOHCTBaMn oTo6pakeHun (8) W, Kpome TOro,
Takue, 9To |AB| = €.

[lonaras G = A(t), Gy = B(t), noxy4aem, 9To BepHa aHOHCHPOBAaHHAS
BHITITE

TEOPEMA 2. Fcau wmnoz2oyzoavnur M mooxcno xax—nubyds npomawjumo
meancdy mouxamu G, Go HA paccmoAnUY €, MO IMO MONCHO CIeAAMb U MAK,
umobwt deuscenue (9) npoucroduqo, kax 6 2adaue 1 npu ycaosuu (1); Konysl
ompesra G1Gq déudcymes npu amom no Pry.

Tak kak (o 1emme 4) € > w, To npn J1060M d > € COOTBETCTBYIOUIHN I'pad
[’y mpuHa1eKuT HepBOMY KJIACCy U, CIeJ0BATEIbLHO, COMEPKAT KOMIOHEHTEI
Ki3 1 K3 4. Otciofa nis aob6oro MEoroyronbanka M ciremxyer
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TroPEMA 3. Fecau muozoyzoavnux M moocno npomauwjums mexncdy deymsa
MOUKAMY HE PACCTNOAHUNL €, MO €20 MOICHO NPOMAUUMDb U MENCIY MOUKAMU
Ha paccmosanuu d > €.

WTak, 3a1ava u3 annoTannm peliiena. Perrena m 3agava 4: KakK yke oTMe-
9eHO0, N3 TeopeMbl 2 BHITeKaeT TOXKAecTBO (10), a MOCKOABLKY B MpHUBEIEHHBIX
BEIIIIE PACCYXKAEHUAX pydKy H MOXKHO BCIOAY 3aMeHHTh pydkon H*, To w =
w* — MNpHHA W MHOTOYTOJBHHUKA C PYYKOH Py He 3aBUCUT OT PaCHOJOKEHUS
pyukn H.

8. TOKABATEJLCTBO TEOPEMBI JIBONCTBEHHOCTHU

OcTaetcs gokazaTh Teopemy nBouctBennocTH. [logapobuo ona copmy.iu-
poBaHa B pa3j. 1, a eé kpaTkasg GOPMYIUPOBKA — CJaeTyIONIas:

TEOPEMA 4. wys = dypy.

/TOKABATEJIBCTBO. Beaencteue (10) mmpnaa wps paBHA digy — Mak-
CHMaIbLHOMY 3HadYeHHWio MJINHB d oTpe3ka AB, KOTOPBIH MOXKHO TakK Hepe-
MECTHTH BIOJbL JoMatnon 1 n3 monoxenns AgBg B moroxkenne Ay By = ByAo,
9TOGK! BEITOMHAIOCH yeaoBne (2); (hazoBasi TOUKA ABIKETCS TPH HTOM TI0 T'pa-
¢y 'y m3 Fy B Iy (puc. 9).

I'pagp 'y, cogep:kuT TakKe myTh u3 Fy B F3.

ConocTaBienne nepeMeriennii orpeska AB B1oab 1, n3obparkaeMbIX My-
mavn [ Fy w FyoFs (AmKANE parMenT pucyHka 9) geqaeT OYeBIIHBIM pa-
BEHCTBO dyqy = dpg-

Wtak, wps = dps. Teopema ABOWCTBEHHOCTH JOKa3aHa.

B sakntodenue X049y BhICKa3aTh NPH3HATEIBHOCTD [IPY3bAM I KOJJIeTaM 3a
MOMOIIIb MPH TOATOTOBKe >Tol cTaTh: A. M. OueBckuit o6paTui Moe BHEMa-
Hie Ha paboty [1]; y MeHs He 6BL10 dTON paboThl moj pykol, u . B. Aproabn
0 MOel mpochbe CKaHmpoBaJd W mpucaaa Mue eé mo e-mail; H. B. Bacninen
OPOSIBIJ 3aBHIHOE MOJTOTepIleHne, BHICIYIINBasA M0 TeaeOHY MOH JTOKa3a-
TenbcTBa u 06cykjgas ux co muon; /. E. /[oaros cperan Ha xoMmbioTepe
PUCYHKH K cTaThe. Bcex ux si nckpente 6aarofapio.
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