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YHUKATHEHOCOCTABIEHHBIE (PUTYPHI

A. M. llerpyuun, C. E. Pykmun

B sTonm craThbe MBI pacCMaTPUBAEM OTHOIIEHNE PABHOCOCTABICHHOCTU HA, MHO-
JKeCTBE BBIMYKJBLIX ILIOCKUX (uryp.

ITepBBIM CyIIECTBEHHBIM DPE3yJIBTATOM B DTOM HAIPABICHUMN OBLIO TOKA3aTEIb-
ctBo @. Bousau u II. Tepsunom (1832) creqyromero yTBepKICHUA: J6a MHOZOY20Ab-
HUKG, UMEOULE PABHBIE NA0WGOU, PABHOCOCTAsAeHbL (. €. 00U U3 HUT MOHCHO PA3-
pe3amp Ha KOHEUHOe UUCAO MHO20Y20AbHBIT wacmeti, NepesoHcus Komopvie, MOHCHO
noAYwUmMb 0pYeoti MHOZOY20AbHUK ).

C mpobaeMon paBHOCOCTABIEHHOCTU TPEXMEPHBIX T/ CBI3AHA 3HAMEHUTASA TPe-
Tbs mpobrema I'mis6epra [1]. Kak mokasan B 1900 r. Maxc [eH, naxke gis TeTpa-
SIPOB PABEHCTBO OOBEMOB HE BJIEYET UX PABHOCOCTABIEHHOCTH.

B naanmenmem Tteopema Bomsau — IepBuna u gpyrue pesyabTaThl, CBI3aHHLIE C
rperben npobuaemon ['misbepTa, 0600IAINCE B PA3IXIHLIX HAanpaBieHusx [1].

Tak, B MaTeMaTH4IeCKOM (POJLKIOPE M3BECTHO CIEAYIOLUIEE YTBEPXK JeHUE: KPYT HE
PABHOCOCTABJEH HUKAKOMY MHOT'OYTOMBHUKY. B npouecce o6obmmernus Teopemer bou-
su — TepBuHa Ha CIy9an Kpy206bi MHO20Y204bHUK08 [7], PPAHUIA KOTOPBIX COCTOUT
U3 OTPE3KOB U AT OKPYXKHOCTEH, YIAJIOCh YCUWINTL 3TO yTBEPXK IEHNE, OKA3AB, ITO
Kpy2 He PasHOCOCTasAeH HUKaKol svinykaol dueype, omauunot om kpyea. Taxue
BBIMTyKJIbIE (DUTYPHI, HE PABHOCOCTABAEHHBIE HUKAKOU APYTOU BHILYKJION (GUTypPe, MBI
OyJeM Ha3BIBATH YHUKATLHOCOCTABICHHBIMU. B 5TOU CTAThEe MBI [aIUM MOJHOE O~
CaHue TaKuX Quryp.

ITu pesyabTaThl 6blIM moryueHsl HaMu nouTu 20 geT Hazand [6]. 3HAKOMCTBO C
3aMevaTelbHON PaboTon [12] mO3BOIMIO CYLIECTBEHHO YHIPOCTUTDH J0KA3ATEIbCTBO.

s noHMMAHUA GOJBIIEN YACTU CTATBUA MOTPEOYeTCSA TOJBKO 3HAHUE [OKA3a-
TenbCTBa TeopeMbl Bousau — [epBuna, KOTOPOE MOXKHO HAUTHU, HATPUMED, B KHUKKAX
Boarauckoro [1] unn [2].

[lna ynpoIineHus BOCOPUATAA MBI JOKA3LIBAEM IOCTENOBATEIBHO HECKOTHKO TEO-
peM, Kaxaas CIeayIomas U3 KOTOPBIX 0000IaeT IpeabLIyIIyio.

1. OBO3HAYEHUSA U OIPEIEJEHUS

F Gymer 0603HAYATH IIIOCKYIO W Halle BCero BhIMyKIywo urypy, S(F')
ob6osuadaeT miomans F, F 0003Ha9aeT KPUBYIO, OrPAHUIUBAIONIYIO F.

OnPEAEJEHUE 1. [Iee miockux ¢purypsl F' u G HA3BLIBAIOTCA Pa8HOCO-
cmasaennbimy (obosuatenme F' ~ G), ecim OfHY W3 HUX MOXHO DPa3pes3aThb
OTPE3KAMH IPAMOK HA KOHEUYHOE IUCIO JaCTeW M COCTABUTL M3 DTUX IaCTEN

APYTYIO.
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MOXHO paccMaTpUBATbL W APYTHUE OMPENENeHUA PABHOCOCTABICHHOCTH.
BMmecTo pazpe3oB mo OTpe3KaM MPAMOU MOXHO Pa3PeNnTh Pa3pe3bl BAOIb
CIPAMIAEMBIX KOPJAAHOBLIX KPUBBLIX, WIM BOOOIIE BAOIL MPOU3BOTBHBIX
XKOPJAHOBBIX KPUBBLIX. B 06IIEM CIydae BTH ONpPeNeJeHUd MAl0T PasIndHbIe
KJIACCHI paBHOCOCTaBIeHHBIX duryp. Ho, kak Gbuio mokasano B [12], masa evi-
NYKAbLE PUTYD DTU ONPETENEHUA PABHOCUILHBL, T. €. €CIU IBE GbiNYKAbLE (-
TyPHI (PABHOCOCTABICHBLI) IO OJHOMY M3 HOBBLIX ONPEACICHUN, TO OHA PABHO-
COCTABIEHBI ¥ B CMBICJE ONpeaeaeHus 1.

PaBHOCUIBHOCTD DTUX ONPENENCHUN ABIACTCA AOCTATOTHO TIyOOKAM
(paKTOM, U UMEHHO OHA TO3BOJMIA CYIIECTBEHHO YOPOCTUTH MEPBOHATAIb-
HbIE ABTOPCKHUE NOKA3ATEILCTBA: YAAIOCH OTKA3ATHCA OT TOMOJOTHIECKAX IO~
OPOOHOCTEN W OCTABATH TOABKO HANNIAJHBIE TEOMETPUIECKUE PACCY XK TECHUA,
U3JI0XKEHHBIE B HACTOALIEH CTATHE.

K cosepiiesno wHBIM >ddeKTaM MPABOIUT TEOPETUKO-MHOKECTBEHHOE
ompefeseHre PABHOCOCTABIEHHOCTH. Ha30BEM Pa8HOPAZAOHCUMbIMY [BA MHO-
x)ecTBa Todek X u Y, ecaum cymecTByeT pasbuenme X Ha HemepeCceKaroln-
eca mHOXecTBa Ay, As, ..., A, u'Y ma By, B, ..., B, Takue, ITO MHOXe-
cTBa B; MOIyYalOTCA W3 COOTBETCTBYIOIIAX A; MOAXOMANMMU TBUXKECHUAME
fi: Bi = f(A;). 3mamennThin mapagokc Bamaxa — Tapckoro cocTouT B TOM,
910 map B R? paBHOPA3IOXKEM € 00BEIUHEHWEM ABYX HEIepeCeKAIOUINXCA
mapoB Toro xke pamgmyca (cm. [11]). OxasbiBaercsa, 9To BoOGIIe MI00BIE ABA
MHOXecTBa B R?, UMelomue HEmyCTyIO BHY TPEHHOCTD, PABHOPA3IOKIMEL. OT-
ChLIAEM 3aMHTEPECOBAHHOIO umraTens K kaure [10].

B panbHenmeM ONMMCAHUYM YHUKAILHOCOCTABICHHBLIX (DUTYDP MBI OyA€M II0-
HUMATh PABHOCOCTABICHHOCTH UCKIIOYATEIBHO B CMBICTE ONpeae e 1.

ONPEJAENEHUE 2. Boinykmas ¢urypa F Ha3BIBAETCA YHUKAALHOCOCMNG-
saeHHO0l, ecau Ji00as BBITyKIas (urypa, paBHOCOCTaBieHHas F', aBaseTcs
KOHTpysHTHOU F'.

Ka,K MBI YK€ YIOMUHAJIN, K YHUKAJIBHOCOCTABJICHHBIM (I)I/II’ypa,M OTHOCUTCA
kpyr. B [12] gokazaHa yHUKAILHOCOCTABIEHHOCTD DILIUIICA.

ONPEAEJEHUE 3. [[Be xpusbie (mim nBa HAOOPA KPWBLIX) (v U [ HA3bIBA-
I0TCA pasnococmasaenubimy (wim « ~ (), ecin nepsyo(bl) MOXHO pa3OUTh
HA KOHEYHOE YUCIAO IYyT U COCTABATH U3 HAX BTOPYIO(OMH).

ONPEJAENEHUE 4. /IBe kpuBble @ u [3 HA3BIBAIOTCA CMAOUALHO DPABHO-
cocmasaennbimy (Mma o ~ [3), ecIM W3 HUX MOXHO WCKJIIOYATH KOHETHOE
YUCIO0 OTPE3KOB MPAMOU TaK, YTO OCTABINAECA ABA HAOOPA KPUBLIX PABHO-
COCTABJIEHHI.

Crenyromee yTBEpX IeHIE ABIAETCA IIPOCTHIM 060061eHneM Teopemsr Boi-
au — lepBuHA, yTBEpXKIAIOLWIEN, ITO PABHOBEIMKUE MHOIOYTOJILHUKY PABHO-
cocrasieHsr, (cM. [1] wnm [2]):
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YTBEPXKAEHUE 5. /ge guinykavie guzypvr F' v G pagnococmasaenbl mo-
2da u moavko moeada, K020a UT NAOULGOU PABHBL U KPUBHIE, UL 02D AHUUUBAI0-
wue, cmabuabro pasnococmasaenvt. Uau

F~G & S(F)=5(G) udF ~ G.

HOKA3ATEJIBCTBO. HeobxoqmmMoCTh: COBOKYIIHOCTh BCEX KPHUBBIX, Or'Da-
HUYUBAIOMAX KYCKU PA3OUEHUA, COCTOUT U3 AYT MEPBOU KPUBOU ILTIOC KAKOE-
TO KOMUYIECTBO «BHYTPEHHUX» OTPE3KOB MPAMOU, U U3 TEX XK€ KYCKOB COCTOUT
u BTOpas ¢urypa. Takum ob6pasom, ectu w3 rpaHunsl F' BeIpe3aTs oTpe3kn
MPAMOU, KOTOPBIE COOTBETCTBYIOT «BHYTPEHHUM» OTpe3KaM pasbuenus G, u
AHAJOTUYHO MOCTYNUTH ¢ TpaHuner (G, TO OCTABIINECA KYCKU TPAHUI] OyAyT
PABHOCOCTABJICHBI.

[locTaTouHOCTh: paccMoTpuM pasbuenue rpauui F' u G Kak B ompejese-
HIM CTaOMILHOM PABHOCOCTABICHHOCTH. Ecan kK Kax qon Takon ayre ¢uryp F
u G mposecTH X0pay, TO 06pa3oBaBIIECA TOPOYIIKY (CErMEHTHI) 1A PABHBIX
ayr pasabl. Tak kak S(F) = S(G), To u mioma,im OCTABIIMXCA MHOI'OYTOJIbHNA-
KOB PaBHLI, 8 3HAMUT, OHM PABHOCOCTABICHEI 10 TeopeMe bonau — ['eppuna. [

2. YHUKAJTBHOCOCTABJIEHHOCTb KPYTA
TEOPEMA 6. Kpye ynukasbrocoCcmas.ieH.
[ noxasarTenbCTBa HAM TOTPEOYETCA CASAYIOMAA JEMMA:

JIEMMA 7. Ecau epanuya suinyxaot gueypvr F cocmoum u3 Komeunoz2o
wuCAaG Ompe3ros npamoti u dye oxpyrcnocmetd paduyca R ¢ obwet yeso-
soti mepot 360°, mo owa asasemcsa R-oxpecmuocmovio 8vinykao20 mHO20-
Y204 HUKA.

B wacmuocmu, F codepaucum 6 cebe xpye paduyca R.

Craamra MBI IDOKaXeM, 9TO TeOpeMa 6 rII;eI‘/)IC’I‘BI/ITeJII)HO caenyeT U3 JeMMBI:

[ OKA3ATEJIBbCTBO TEOPEMEI 6. O6o3uauum yepe3 K kpyr paguyca R.
[Iycts F' ecThb BhIMyKJaada durypa, Takad aro K ~ F. Torga u3 yTBepXme-
aua 5 met uveem: S(F') = S(K) u rpanuna F' cmabuavho pasnococmassena
okpyxHocTu pagmyca R. B wactrHocTu, F' ymosaerBopsaer gemme 7. Takum
obpazom, F' comepxut B cebe kommio K. Tak kak S(F) = S(K), norydaem
K=F. O

B mokasarenncTBe meMMBI MBI OyI€M MOIB30BATHCI CIEAYOIUM (DAKTOM,
KOTOPBIM TPEIOCTABIAEM AOKA3ATH YATATENIO B KAIECTBE YIPAKHEHUA:

YUPAXKHEHUE 8. Ilycts A1 As... A, ecTh 3aMKHyTas JOMAHAA, KOTOPAS
npu 06X0/ie O HEU MMOBOPAYUBAET BCE BPEMs MPOTUB YACOBOU CTPESKHU, u 00-
UK yToJa moBopoTa pased 360° — Torga somanas Aj A, - - - A, orpanmamBaer
BBIHyKJIBIEI MHOT'OYT'OJTbHUK.
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JOKA3ATEJILCTBO JEMMEI 7. IlycTh o eCTH BHIDYKJIAsA KPUBAsA CTAOUIb-
HO PaBHOCOCTABJIEHHAA OKPYXHOCTH paguyca R. 3aMeTuMm, 9TO B DTOM CIy-
Yae KpUBasd HEe MMEeT YIIOBBIX TOUeK. [lercTBUTENRHO, IpU 06X0Je BOKPYT
KpUBOU HEOGXOAMMO TOBEpHYTH Ha 360°, m pos-
HO Ha DTOT X€ Yr'OoJ MBI MOBOPAMUBAEM, IIPOUIA
[0 BCEM IyraM OKPYXHOCTH; TakKuM 006pa3oMm, Ha
YIJIBI HE OCTaeTCa MecTa (T.e., ecim OBl MMeaach
elle W yIVIoBas TOYKA, TO OOIUU Yrod MOBOPOTA
ObL1 GBI Gombime vem 360°, 9T0 HEBO3MOXHO). Ta-
KM 00pa3oM, KpuBasg ¢ COCTOUT U3 MOOUEPETHO
CMEHSIOMAXCA YT OKPYXKHOCTEN U OTPE3KOB IPS-
MBIX, TAK ITO OTPE3KU U AYTUW MPOAOMKAT APYT
Apyra B TOM xe HampaaeHuu (cm. puc. 1). [lna
KaXJ0T'0 OTPE3Ka MPAMOUA B (¢ PACCMOTPUM €ro
MApPATEIbHBIN IEPEHOC B MEePIeH UKYIAPDHOM Ha-
npaBJIeHu” BHYTPb Gurypsr Ha paccrosaue R. [Ipu
DTOM KOHIIBI OTPE3KOB, COCETHUE Yepe3 Myry, MEPEUIyT B OOHY TOUKY, U MbI
MOy UM 3AMKHYTYIO JOMAHYIO U3 TaPALIETHHBIX TIEPEHOCOB BCEX OTPE3KOB (.
3BeHbS HTOU JOMAHOU MOBOPAYUBAIOT B OAHY M TY ¥Xe CTOPOHY (Tak ke Kak
u @), W, TaK XKe Kak y «, ooumu yroa mosopora Oyaer 360°. Bocnoaszosas-
IIUCH YIPaXHEHUuEM 8, MBI TOJIYyYIaeM, UTO 3T JOMAHAsA OIDAHUYIUBAET BhHI-
MYKJIBIA MHOTOYTOMLHUK. O603HaMUM ero M, u u3 mOCTPOEHUA JerKo BUIAETh,
aTo cama ¢urypa F' ects MHOXECTBO TOdUeK HA paccTosauu R ot M. O

3. YHUKAJBHOCOCTABJIEHHOCTbD JIMH3bI
Crenyromuu (pakT UMEET HECKOIBLKO 00Mee CIOXHOE NOKA3ATEIHCTBO:

TEOPEMA 9. Ilepeceuenue d8yx xpy208 00unar06020 paduyca ecms Y-
KaAbHOCOCMABAEHHAA Puypa.

[lns kpaTKoCTH, TaBalTe HA30BEM MEpecedeHre ABYX KPYros paamyca R
auu30u U Oynem 0603HAYATH ee L, rae w ecTh yrioBas Mepa AyT, ee orpa-
HUYMBAOMUX (B 9acTHOCTH, Loy ecTh Kpyr paguyca R). C HOMONIBIO TOYHO
TAKOT'O X€ PACCYXKJAEHWA, 9TO U B [OKA3ATEILCTBE Teopembl 6, Teopema 9
CBOMUATCA K CICAYIOUIEH JeMMe:

JIEMMA 10. Ecau swnyxaas dueypa F umeem epanuyy, cmabuibHo pas-
nococmasaenuylo epanuye aundvt Ly, mo S(F) = S(Ly). Boaee mozo, ecau

S(F) = S(Ly), mo F = L.

lokazaTenscTBO OygeT mpoBeaeHO B ABa mara. CHavama MBI TOKaXeM
crenyiomee, 6oaee caraboe yTBEpXKAeHUE, a yXKe MTOTOM MPUCTYIUM K 00IeMy
CIIY9aI0.
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JIEMMA 11. Ecau uyenmpaibro-cummempuunas suinykici guzypa F ume-
em 2panuYyy, Cmabuabro PasHoCOCAaBAeHHYI0 2panule aunavl Ly, mo S(F) >
S(Ly). Boaee moeo, ecau S(F) = S(L,), mo F = L.

HOKA3ATEJBCTBO. B mokasaTeabcTBe MBI BOCIONB3YyEeMCA IBYMs IPOIIe-
AYPAMU: «BBIPE3AHMEM MAPALIEIOrPAMMay (CM. PHUC. 2) U «IeTHIPEXIIAPHUD-
HBIM MeTOAO0M» (cM. puc. 3). [lepBrl (IPUMEHEHHBIN HECKOIBKO Pa3) 3AMEHUT
durypy F uwa purypy F) ¢ TeMu xe cBOUCTBaAMU, 9YTO U F', HO C MEHBIIIEN TLIO-
mWansio 1 663 OTPE3KOB MPAMBIX HA MpaHure. Bropon (Takxke MpUMEHEHHBIN
HECKOIBLKO Da3) 3aMEHUT yxke moaydenHyo F) ma Fh ¢ Temu xe cBOUCTBa-
mu, 9T0 u F), HO ¢ MeHbIEN MWIOWAALI0 U ¢ He Oonee 9eM NBYyMsA yTJIOBBIMEA
TOYKAMU HA TPaHUIE (3TO HEMEJIeHHO BiIedeT, 9To Fy = L,).

[Tpeamnonoxum, Ha rparune F ects orpesok mpamon AB, u nycts A'B’
0603HAYAELT MEHTPAILHO-CUMMETPUIHBIN €My OTpe3oK. Torga u3 F MOXHO
BhIpe3aTh napamesorpamm AB A’ B' w w3 ocraBmmxca 1ByX KyCKOB COCTABATH
HEHTPATLHO-CUMMETPUYHYI0 BRIMyKaylo ¢urypy F'. Ilpm sTom, oueBmmaHO,
S(F') < S(F) u OF' =~ OF (T.e. X rpaHUNBI CTAOUILHO PABHOCOCTABICHH).
[ToBTOpPHUB BTy OMEPALUIO CTOABLKO Pa3, CKOJIBKO BO3MOXKHO, BHIOUPAA KaX IbIK
pa3 HOBYIO APy OTPE3KOB, MbI TIOLY I4€M IEHTPATBHO-CUMMETPATHY O BHITTY K-
ay1o ¢urypy Fi 6€3 0Tpe3koB mpAMon Ha rpaHune Takyio, 1o S(F;) < S(F)

[Ipeamonoxum, Ha rparune F’' ecTh 1Be Haphl MEHTPATHHO-CAMMETPATHEIX
yraoseix Touek A, A’ u B, B'. Paspesas F' orpeskamu AB, BA', A'B' u B'A,

Pwuc. 2. Beripesanne Puc. 3. YernIpeximapHUpHBIT
mapaJLIeaorpaMMa, MeTonq
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MBI monydaeM mapamierorpamm ABA'B' u derwipe ropbymku (cMm. puc. 3).
He ymanaa o6mHOCTH, MOXHO CIUTATh, 9T0 yrox ,AB A’ Tynou. ycrs 6 ecThb
BHemHuY yroa rpaaunsl F npu B. [IpegcrasbTe, 9TO B BEPIIMHBI TAPAJLIETO-
IpaMMa BCTABJIECHBI MAPHUPHI, 8 CTOPOHBI CAETAHBI U3 XECTKOIO MATEPHUATIa,
[P DTOM FOPOYIIKY XKECTKO MPUAETAHbI K CTOpOHAM. [[aBalTe moBepHEM CTO-
pouy AB Bokpyr B ma yrox  tax, aTobet yron ,ABA' yesenmawmaca. Tormga
wioma b napamierorpamyma ABA'B'| a snauuT u miomans gurypst F|, o6pa-
30BAHHON TAPAIEIOTPAMMOM U UE€THIPBMSA TOPOYIIKAMY, YMEHBIIUTCA; TPA
sToM Touku B u B’ nepectaHyT GBITH yrIOBBIMU.

[ToBToOpMB 5Ty MpOHEAYPY CTOIBKO Pa3, CKOILKO BO3ZMOXHO, BHIOUPAS KaXK-
OB Pa3 HOBYIO Mapy Map MEHTPAIbLHO-CAMMETPUYIHBIX YIVIOBBIX TOYEK, MBI
nonyuum ¢urypy F” Taxyio, aro:

a) F" umeer He Gomee OMHON MAPHI YTVIOBLIX TOYEK;

6) F" nenTpaibHO-CUMMETpUIHA;

B) S(F") < S(F');

r) rpanuna F" pasrococrasnena rpanune F' (8 wactroctu, OF" ~ OF n
y F" mer oTpeskoB mpaAMOU Ha TPAHUIE).

W3 >THUX ycIOBHE HETPYAHO BUAEeTh, uTo F'' = L. Takum o6pasoM,

S(F) > S(F') > S(F") = S(Lu,).

OrmerumM, aro F" Gbuta noxydena us F' Kak pe3yabTaT MOCAELOBATEIBHO-
CTH IIATOB, B KAXJIOM U3 KOTOPBIX ILIOMA L YMEHBIIAIACh. SHAYUAT, B CJIyYIae
pasenctBa S(F) = S(L,) MBI BOBCe He Jelald HYW OZHOIO IIara, TO €CTh
FXF' 2F">[L,. U

JOKA3ATEILCTBO JEMMEI 10. ITycts F' ecThb durypa OmmcaHHOTO THU-
ma. [IpoBegem mBe mapajienbHBIE MPAMBIE ¢ U b Tak, 9T0 BCa F jgexuTt B
MoJ0Ce MeX Iy HuMHU, u 06e mpambie kacaiorea F. O6osuadum vepes A u B
TOYKHM mepecedeHus F' COOTBETCTBEHHO ¢ a U b (ecau mpsaMas CONPUKACACTCA
¢ F Bmoas oTpeska, TO ClefyeT BHIGPATH MPOU3BOALHYIO TOIKY HA OTPE3KE).
[Iycts o m 8 0603HATAIOT COOTBETCTBEHHO OOIIYIO YIVIOBYIO BEAUYIUHY BCEX
OyT OKPYXHOCTEH Ha ydacTKax rpaHunsl F' or A 1o B u ot B o A mporus
YACOBOU CTPENKH.

YTOPAYKHEHUE 12. IlokaxwuTe, 9To mapy A, B MOXHO BEIOpATH C IOMOJ-
HUTEJBLHBIM CBOUCTBOM, YTO o = [3.

Iodckaska. [[1a >TOro HaLO MPOCTO HMPOKPYTUTHL Hmapy A, B HEIpepLIBHO BO-
kpyr F', Tmak, urobnt A mepemntio 661 B B, a B B A, U BOCIOIB30BATHLCA TEM, UTO
HenpepbIBHAA (DYHKIWA HA OTPE3Ke IPUHUMAET BCe IPOMeXyTo4uHble 3HadeHusa. (Mer
COBETYEM TMOCMOTpeThb cTaThio BoaTauckoro n CasuHa [3], B KOTOPOU 06CY XK IaI0TCs
CEOMETPUYIECKUE 3341, B PEIICHUN KOTOPLIX MPUMEHAIOTCA CXOXKUE UIEH. )

Temepb MBI MOXEM CUATATH, 9TO @ = 3 = w/2. Paspexem F oTpeskom
AB wua gBe wactu F_ u F',. I3 nByx konuu F_ MOXHO COCTaBATDH MEHTPATHHO-
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cummerpuunyo Gurypy F_ . Amamormaso moctynum ¢ Fy u noxydum ¢pury-
py F. o

Cornacuo remme 11 kax gas u3 puryp F_ u F, nmeeT mioma s He MEHbIIE,
geM JuH3a L,,. A 3Ha9uT

S(F) = S(Fy) +S(F-) = ~(S(Fy) + S(F)) > S(Ly)

(cm. Takxe puc. 4).

2x@ = M > 92x

Puc. 4.

=

OTMmeTuM, 9TO PABEHCTBO MOXET NOCTUTATHCA TOJIBKO B CIyIae, ecau 06e
¢urypst F_ u F{ KOHTPY>HTHEI L, a 3HaUT F mMeeT He 60Jee IBYX YIVIOBBIX
TOYEK M HE UMEET OTPE3KOB MPAMOU HA T'PAHUIE, a 3HaduT F =2 [, O

4. KPYIrOBBIE MHOT'OYT'OJIbLHUKU

Ms! npucTynaem K n3ydeHHIO0 KPYrOBBIX MHOIOyTronbHUKOB. HadHneMm c om-
peneneHnn:

ONPEAENEHUE 13. Brimyknas ¢urypa Ha3BIBAETCA KPY2068blM MHO20-
Y20AbHUKOM, E€CITM €€ TPAHUIA PABHOCOCTABIEHA KOHEYHOMY HabOpy ayT
OKPYXHOCTEH W OTPE3KOB IIPAMOMU.

ONPEAENEHUE 14. KpyroBou MHOrOyroabHUK M HA3BIBACTCA 08a4bHbIM
(mmm 06as0m), ecIu OH OOIATACT CICTYIOIMMEA CBONCTBAMHE:

a) He IMEET OTPE3KOB MPAMOU HA TPAHUIIE;

6) IMeeT [Be MepIeHIUKYIAPHLIE OCH CAMMETprn a 1 b (MX TOYKHT mepece-
gJenus ¢ rparunen M 6ygem obozaadaTs depes A, A' u B, B, kak mokazaHo
Ha puc. b);

B) ecau rpaHuna M mMeeT yTiOBbIe TOYKHU, TO OHH HAXOAATCA HA OCH «,
T.e. B Toukax A m A’;

r') paamyChl IyT OKPYXHOCTEH, OrpaHwIuBaiomei M, MOHOTOHHO BO3pa-
crator or A mo B.
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Puc. 5. OBax

Jlerko BUeTH, ITO KPYroBOM MHOTOYTOJILHUK OBAJEH TOTAA U TOIHKO TO-
I3, KOrIa OBAJIbHA €r0 KPYroBasd OKPECTHOCTb.

TEOPEMA 15. Kpy20801 MHO20y204bHUK YHUKGALHOCOCTABAEN MO20a U
moabko mozda, Ko2da oH 068aAeH.

B crenyromem pasmene Mbl 0000IIUM 3TOT PE3YALTAT HA, CIYyIadl BCEX BhI-
OYKJIBIX PUTYP.

Herpynao BumeTh, 9TO B Ki1acce KPYyroBBIX MHOT'OYT'OJBHUKOB CO CTAOMIE-
HO PaBHOCOCTABJIEHHOU TPAHUIEH €CTh €IUHCTBEHHBIN, C TOYHOCTHIO 1O KOH-
TPYSHTHOCTH, OBaJ. Kak u B cIydadaxX Kpyra ¥ JIWH3LI, TeopeMa 11 maa xpy-
TOBBIX MHOT'OYT'OJbLHUKOB HEME/JIEHHO CAeAyeT U3 aHajora Jemmsl 10:

JIEMMA 16. Fcau xpyeoeoti mmozoy2oavhukr M umeem epanuyy, cma-
OUALHO PABHOCOCTNABAECHHYIO 2PAHUYE 08aA4a V| MO

S(M) = S(V).
Boaee mozo, ecau S(M) = S(V), mo M = V.

Takum 006pa3om, OBaJIbI O0AATAIOT CAETYIONIMM SKCTPEMAILHBIM CBOU-
CTBOM: CPEIM BCEX KPYTOBBIX MHOT'OYT'OJBLHUKOB CO CTAOUIBHO PABHOCOCTA-
BJECHHOU TPAHUIEH OBAJILI UMEIOT HAMMEHBIIYIO TLIOAb.

Kak u B caydae ¢ muH30U, 10Ka3aTEILCTBO OyAeT MPOBEIEHO B ABA IIATA;
CHaYAJIa, MBI JOKAXeM aHAJOrmIHOe Oosee c1aboe yTBEPK IeHUE:

JIEMMA 17. Ecau yenmpasbHro-CuMMemMpuurbil Kpy2080t MHO20Y20AbHUK
M umeem 2panuyy, cmabduUsbHO PAEHOCOCMABACHHYIO epanuye 08a4a V, mo

S(M) = S(V).
Boaee mozo, ecau S(M) =S(V), mo M =2 V.

llokazaTensCTBO JeMMbl 17 MPOXOAUT WHAYKIMEN MO KOMUIEeCTBY AYT Pas-
JUYHBIX PAJAyCOB HA TpaHuile M, 0pu DTOM MBI CIATAEM YTJIOBBIE TOUKHU 33
OyTU HYJIeBOrO paguyca. [[oka3aTersCTBO IS Kpyra MOXKHO MPUHATH 33 623y
UMHAYKIWU, & J0Ka3aTEAbCTBO MJad JUH3BI MOXHO pDaCCMaTPUBATH KaK TaCThb
NEepBOro WAra B 3TOU WHAYKIUY (HA FPAHWIE JUH3BI TPUCYTCTBYIOT IyTH Pa-
muyca R u pagmyca 0). Tem He MeHee, B OKA3aTEILCTBE yIACTBYET €lIe mapa
JOTIOMHUTENBHBIX UIEU, KOTOPhIE HAM He OBLIU HYXHBI DAHBIIE.
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B gacTtHOCTH, HAM TOTPE6YIOTCA CIEAYIONINE YTBEPXKAEHUA, TOKA3ATEThb-
CTBO KOTOPBIX MBI TPENOCTABIAEM UATATETIO:

YUPAXKHEHUE 18. Ilycts F' v G cyThb BBIIYKJIbIE (DUTYPHI C PABHOCOCTA-
BJIeHHOU TpaHunen, a Fp u Gr — ux R-okpectHocTu; Torga F ~ G Torga u
TOJABKO TOrAa, Koraa Fr ~ Gp.

YTPAXKHEHUE 19. Ecim Bemmykmnas ¢urypa F' mMeeT rpanuiy, paBHOCO-
CTABJIEHHYIO T'paHuie oBaxa V', To guamerp F' He mpeBocxoauT muamerpa V.
Bonee Toro, B ciyvae paBencTsa mumameTpos, F' kourpyosaTHA V.

[OKABATEJBCTBO JEMMBI 17. Ilycte M ecTh KPyroBOW MHOTOYTOJNb-
HUK C 7 PA3IUIHLIMU PAAUYCAMU IYT HA TCPAHUIIE.

Kak u B ciyvyae TUH3BI, IPUMEHUB HECKOIBKO Pa3 «BBHIPE3AHUE TAPAJLIETO-
rpaMMa», MBI CBOAUM 3339y K CIydato, KOTJAa Ha rpanune M OTCyTCTBYIOT
OTPE3KU NPAMOU. B 4aCTHOCTHU, MBI MOXEM CIUTATH ITO rpaHuia M, yxe He
TOMHKO CTAOMIBHO PABHOCOCTABIEHA, HO M PABHOCOCTABACHA rpaHume V.

Ecau va rpanuie kpyrosoro MHOrOYroJabHUKA, M HET yrIOBBIX TOYEK, TO
CYyIIeCTBYeT KPyroBou MHOroyroabuuk M', Takon aro M = M}, (HanoMHEM,
aro M}, o6osHadtaeT R-okpectHOCTh M'). Takum 06pa3oM, U3 yIpaXKHEHA
18 caemyer, 9TO MOCTATOYHO MOKA3aTh JEMMY A CIydad, KOTJAa HA TPAHUILE
M ecTb yrioBble TOYKH.

Ecmu y M Gonee oguOU Mapbl yIIOBBIX TOYEK, TO MOXHO MPUMEHUTH He-
CKOJBKO pa3 «deThIpexXmapHupPHLIT METOMY U CBECTHU 330349y K CAYIal0, KOTIa
Ha rpaHune M ecTh POBHO ABE yIVOBBIE TOYKH.

Hanee, mycts A, A’ ecTh equHCTBeHHAsa mapa, yrIOBLIX TOYek M, mycTh
( eCTb BHENIHUU yTOJd MPU KAXKIOU U3 DTUX TOYEK, U I'| €CTh MUHUMAILHBIN
HEHyJeBOU pajuyc ayr Ha rpamuie M. Paspexem rpamumy M Ha aBe Ayru
mo Toukam A m A’ m mpogomxuM 06a KOHIA MEpPBOM U3 AYT ABYMS AyTaMl
paguyca 11 C yrIOBOU BEIUIUHOU . K MOIyYeHHOU Ayre MOXHO MPUCTABUTH
BTOpYyIO U3 Ayr oT A no A’ 10 06pa3soBaH;A BBIIYKION 3AMKHYTOU KPHBOI
6e3 yraoBeix Touek (puc. 6). O6o3matmM depes M urypy, orpaHHIeHHYIO
MOy YEHHOU KPUBOW.

Puc. 6.
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[Ipogeraem Ty Xe omepamuio ¢ oBagoM V', MOXy<IuM oBatx V' ¢ rpaHmIen
paBHOCOCTaBaeHHON M .
3aMeTHUM 9TO IIPU STOM

S(V) = S(V) = S(M) - S(M),

[pU9IeM PaBEHCTBO NOCTUTAETCA TOIBKO ecau M KoHrpysHTHa V.

TencTeurensro: V moxyaaerca u3 V go0aBIeHHEM ABYX KPYTOBEIX Cer-
MEHTOB U HPAMOYTOIBHUKA, C OJHON CTOPOHOM, paBHOM gumameTpy V, u Apy-
rou, paBHoi 2ry sin(a/2). C apyro#t cTopomslr, M momyuaerca w3 M moba-
BJIEHUEM TEX XK€ ABYX CErMEHTOB U MapaIENorpPaMMa, ¢ OJHOU CTOPOHOU, HE
npesocxogamen guamerpa V (B cury ympaxserus 19), m Apyro# cTOpOHOM,
TakXke paBHOU 271 sin(a/2).

Temeps MbI TOIY AT KPYTOBOM MHOTOYrOAGHEK M ¢ n — 1 pasmuwaabivu
pagmycaMu ayr Ha rpaHune. [[o TpeanomoxeHnio WHIyKIun,

S(M) = S(V).
CroxuB 5>TU HEPABEHCTBA, MOIYIaeM
S(M) > S(V).

Caydan paBeHCTBa BO3MOXEH, TOJILKO eciu auaMmeTp M paBeH nuaMeTpy
V. 3uaunr, B cuny yupaxuaenus 19, M =2 V. (|

Crenyroliee TOKa3aTEILCTBO OYMEHDb MOXOXKE HA JOKA3ATEILCTBO JeMMbI 10
LA CIydYas JUH3BI, HO B HEM yYaCTBYET elle OAWH 3a0aBHBIN TPIOK.

[ITOKABATEJBLCTBO JEMMBI 16. Ilycte M ecThb KpyroBOM MHOTOYTOJNb-
wuk. [lycts A u B cyTh TOUku Ha rpanuie M, Takue, 9TO Yepe3 HUX MOXKHO
MPOBECTU MaPALIENbHBIE MPAMBIE TaK, ITO BCa M OymeT JexaThb B MOJIOCE
Mex a1y Humu. Paspexem M otpeskom AB ma nse wactu M_ u M. U3 nByx

ko M COCTABMM IEHTPAIBLHO-CAMMETPUYIHYIO BHITYKIyIo durypy M .
AHBJIOIE/I‘IHONHOCTYHI/IM ¢ M, u monyuum urypy ]Tf;. [aBanTe 0603HATAM
qepes Vi u V_ oBAJBI ¢ TpaHUIEn, CTAOWILHO PABHOCOCTABIEHHOU COOTBET-
CTBEHHO MJF u M.

[nameTpsl OBAJIOB ‘7_1_ u V_ HEMPEPBIBHO 3aBUCAT OT BHIOOpa Todek A
u B. Takum o6paszom, mpokpyuuBaaueM A m B Bokpyr M, TakXke KakK B
JOKa3aTeIbCTBE [IA JWH3BI, MOXHO JOOMTHCA Takoro Buibopa A m B, 4T0
nuamerpsl V_ u V. coBnaayr.

Paspesas V_ IBYMSA OCAMU CHUMMETPHUAN, MBI IOJYIUM Ie€ThIPE YeTBEPTUH-
KW, KOHT'DYSHTHBIE, CKaXeM YN/_I /4- AHAIOrMIHO MOCTyHHM C XN/,, IOy UM

9eTHIPE 1eTBEPTUHKY, KOHTDYSHTHBIE V. /4.

U3 meyx xommit V_y /4 u AByX Komuit V.| /4 MOXHO COCTABATD TEHTPATHLHO-
CUMMETPUIHBIA KPYTOBOM MHOTOYTOJIBHUK [V, KaK MOKA3aHO HA, PUC. T:
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Puc. 7.

[Ipumenus memmy 17 x N, moxydaem:

L(S(M) + S(M_)) >

S(M) = S(My) + S(M_) = -

> 2(S(V4) + (V) = S(N) > S(V).

OcraeTcsa npoBepuUTH, 9TO PABEHCTBO B 000UX DTUX HEPABEHCTBAX BICYET
KOHTPY>HTHOCTbL M u V', 9TO 01eBUIHO.

Mg mokaszanu, 9TO JMI000U OBAIBLHBIN KPYTOBOU MHOTOYTOJBHUK ABIAECTCA
YHUKAIbHOCOCTaBIeHHOU durypon. OcTaeTcsa elne mTpoBEepUTh, ITO HE CyIIe-
CTBYeT APYTUX YHUKAILHOCOCTABIEHHBIX KPYTOBBIX MHOTOYTOJILHUKOB. [Ipu-
MEHWB YTBEPXK JEHUE D, MBI TIOLYIaeM, ITO KaXK IBIA KPYTOBOW MHOTOYTOJBHUK
pPaBHOCOCTaBIeH HAOOPY W3 OBaJa M KBagapaTa. TakuM o06pa3oM, JOCTATOUHO
IpPEeIbABUTH [IBE HEKOHT'DYSHTHBIE BHIMYKJIbIE (PUTYPHI, KAXKIAA U3 KOTOPBIX
paBHOCOCTAaBJEHA HameMy HabOpy U3 KBaapaTa U oBajta. BO3ZMOXHOCTE 3TOr0O
MMOCTPOEHUS OYEBUHO CIeAyeT u3 TeopeMbl bousau — [epBuHa. (|

5. HABPOCOK JOKA3ATEJIbCTBA OBIIEI'O CJAYYASA

IT0 HaMbOIEe TEXHUIECKUN U HAMMEHEee FeOMEeTPUIECKUN Pa3/ie]l CTAThH.
[z ero noHuMaHusA TOTPeOyeTCsA 3HAHNE B HEKOTOPOM 00beMe Teopuu QyHK-
[UI BEIIECTBEHHOT'O MEPEMEHHOr0 (JOCTATOYHO MEPBBIX Y€THIPEX IVIAB KHUTH
[4]), a Takke DIeMEHTAPHBIX CBOMCTB MeTpuKu Xaycaopda (KoTopyio Mbl 060-
3HadaeM dy ), A1 KOMIAKTHBIX IIOJAMHOXECTB ILIOCKOCTH (CM. Hanpumep, [8]).

Iycrs «: [0,T7) — R? ecTs rpaHunma BHIIYKION (GUIYPHI, TAPAMETPHA30-
BaHHAA [JIMHOU B HAIPABICHUM MPOTUB YACOBOU CTPENKU. Y « ONPEmeeHa
npasas mpomssogHas o (t). Onpegenum yron moBopoTa Kpusoh (t) Kak
yrox ot o' (0) no o (t) (u3mepsemeiit o 0 10 27 TPOTUB TACOBOU CTPEJIKH).
N3 BemykaocTu « crepyer, 9To (t) MOHOTOHHO BO3pACTAOMWAA (DYHKIIUA.
ITO maeT BO3ZMOXHOCTH ONMPENEIUTD «BEPXHIOK KpWBHU3HY» k(f) Kak BepXHUN
mpemen

k(ty) = lim M‘
t—to t—to

Tak Kak BoapacTawomas GyHKIWA IMeeT IPOU3BOLHYIO B IIOUTH BCEX TOIKAX,
MBI IOy daeM, 9To k(t) KoHedHA Ui MOYTH BCEX t.
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Onpegenum «auxHUM panuyc KpuBusHbDh depe3 R(t) = 1/k(t) (cuwmras
0 = 1/00). OT0O gaeT BO3MOXHOCTH 0000IINTH OmpejeneHue oBata (Ompeme-
nerve 14) Ha crydail npomsBoabHOU BhIMykaoun ¢urypsr F. CremyeT Toabko
HNOMEHATH IMYHKT 2) Ha CJAEAYIOIWT:

2) nuscnutl paduyc Kpueusubl Kpusotl, ozparuuusawel F, monomonno
gozpacmatom om A do B.

OTO CBOUCTBO MOXHO TIEPedOPMYIUPOBATE TAK: €CJIU BB €[I€TE HA, MAIIHE
oT A 1o B mo rpanumne F, To BaM OIpUAETCA BCE BPEMA KPYTUTH PYJIb TOILKO
BIpaBo. Bamm Koméca Bcé Bpemda 6yAyT MOBEPHYTHI BJAEBO, wHade F' 6bL1a ObI
HE BBIIYKJIOW, HO CaM PYJb BaM MPUAETCA KPYTUTH BIIPABO, YMEHBIIAA YTOJ
MEX Iy MePEeIHUMU U 33THUMU KOJECAMU.

B cayuae, korga rpanuna F' — riagkas KpuBasd, YCJAOBHE &) COBIALAET C
MOHOTOHHBIM BO3PaCTAHUEM OOBLIYHOTO PAagUyca KPUBMU3HBL 0T A no B.

Mp1, HaKOHEI, TOTOBBI C(POPMYIUPOBATL TIABHBIN PE3YJIbLTAT 3TOU CTa-
ThU:

TEOPEMA 20. Bbinyxaaa guaypa yHuKaAbHOCOCMABAEHE MO2JG U MOAb-
K0 moezda, K020a 0Ha 08AAbHA.

B moxazarenncTBe Ham moTpebyeTCA MOHATHE «IPOGMUIL BBIMTYKION (Hu-
rypen. Ilycts F ecTh Bemmykiaaa gurypa. O6osnaaum depes pp(r) yriaoByio
Mepy y9acTKa TPAHUANBEl F ¢ HUXHAM pagumycoM KpuBU3HHI < 7. Dymkunma
pr: Ry — [0,27] maseBaerca npoduieMm urypst F.

Hanpumep, npoduns kpyra paamyca R ecTsb

(r) = 0 ecm r<R
PET) = \on  ecan r > R,

a npoduab JI060r0 MHOTOYTOTBHUKA, TOX IECTBEHHO DABEH 2.

B caydae KpyroBbIX MHOTOYTOJBHUKOB MPO(MUIL TPAHUIBI €CTh CTYTIEH-
vaTada GyHKIUA. PaBeHCTBO Tpoduien CpaHul] KPYyTrOBEIX MHOTOYTOJBLHUKOB
PABHOCWIBHO CTAOMIBLHOU PABHOCOCTABIEHHOCTH UX TPAHUIL. B 00mmeM cirydae
DTO yXe He Tak. TeM He MeHee, «PABEHCTBO MPOPUIeH) BHIMYKILIX (GUTYD pa-
60TAeT TOYTH TAK XKe, KAK «CTAOWIHLHAA PABHOCOCTABICHHOCTE I'PAHUIL, T. €.
BEpeH CIeYIOMUY AHATIOT yTBEPXK aeHus 1:

YTBEPXKAEHUE 21. Caedyrowue dsa caoticmaa napvi suinykibiz guzyp F
u G pasrocuabmbl:

(a) F u G umerom pasuvie npoPuau 2panut, u pasuyo naowads,

(6) das ar0bo20 € > 0 natidemes napa gueyp F' v G', e-6.4uskuz no Xayc-
dopdy coomeememeenno x F u G u maxuz, umo F ~ G u G ~ F'.

Kpome Toro, serko BmaeTb, ITO B KIACCE BBIMYKIBIX (PUTYP C PABHBIM
npoduneM (He PABHBIM TOXJECTBEHHO 27T) HAUIETCSA eNUHCTBEHHBIA, C TOY-
HOCTBIO O KOHT'DYSHTHOCTH, OBAJI.
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Takxe Kax B cIydae KPYroBBIX MHOTOYTOJIHLHUKOB, TeopeMma 20 cremyer
73 DKCTPEMAIHLHOTO CBOUCTBA OBAJOB, AHAJOTUIHOrO jJeMme 16:

JIEMMA 22. Ecau svinykaas guzypa F umeem npoduab, pasuvitd npodu-
a10 osaaa V., mo S(F) > S(V). Boaee mozo, ecau S(F) = S(V), mo F 2 V.

HABPOCOK MTOKA3ATEJILCTBA. IIpousBonbHYIO BBIDYyKIAyIO Gurypy F
MOXHO MPUOIUZUTE TOCAENOBATEILHOCTBI0O KPYTOBBIX MHOTOYTOILHUKOB M,
Tak 4To mpoduiu M; cxomarca K npodumo F. (DTO HOYTH PABHOCHILHO
TOMY, ITO U3MEPUMYIO (DYHKIWIO HA OTPE3KE MOXKHO MpUOIU3UTEL (IO Mepe)
CTymeHIaTOoN (PyHKIMEN. )

IIycTe V; obo3naqator oBaabl, coorsBeTcrByitomme M;. Herpynuo BugeTs,
aro V; cxomarca mo Xaycmopdy kK HekoTopomy oBaxy V. Boaee Toro, mo-
JyYeHHBIU OBaJa V mMeeT TOT Xe mpodmib, aTo F. U3 memmbr 16 momydaem
S(V;) < S(M;) n, nepenga x npegeny, S(V) < S(F). Ocraerca TorbKO moka-
3aTh, 9TO B Ciayvae paBeHCTBa V u F' koHrpyosHTHBI. [l 3TOro HAIO CIerka
YTOYHUTE JeMMy 16:

JIEMMA 23. Aas wwobo2o € > 0 cywecmsyem & > 0 makoe, umo, ecau
M ecmb xpy20801 MHO20Y204bHUK, U V ecmb coomeemcmeyowut emy 06ad,
mo dp(V, M) > eh eaeuem S(M) — S(V) > dh?, 2de h o6osznawaem wupuny
osaaa V.

[lokazaTensCTBO COCTOUT U3 TOU XK€ MOCIEAOBATEILHOCTH MIATOB, YTO U
MOKa3aTEeThCTBO CAIBHOTO BAPUAHTA, JIEMMEI J. (|

6. IIPOABUHYTHIE YIPAXKHEHUA

1. A®®PUHHASI YHUKAJTLHOCOCTABJEHHOCTDL. [loHATHE PaBHOCOCTABICH-
HOCTU MOXHO TaK¥Xe pacCMATPUBATH IS PA3IUIHBIX TPy npeobpas3osa-
HUU TIOCKOCTY, KAK, HATPUMED, IS TPYIILI MAPALIETLHBIX IEPEHOCOB WA
rpynmns 1ogo6un. /[0BOTEHO MHTEPECHBIM CIydaeM ABagerca rpymma SL(2, R)
skBUA(GGUHHLIX Ipeobpa3oBaHud, T.e. ap@UHHLIX IpeoOpa3oBaHUl, COXPa-
HAIIAX WIoMmans. B sToMm caydae, Takumu ahdUHHO-YHUKATHLHOCOCTABICH-
HBIME (PUTYPAMU ABIAIOTCSI TOIHKO DJLIATICH.

[l1s perieHns 3TOro yupaxXHeHUs BaM MOHAL0OUTCA moHATHE «ahPUHHON
mMHBD , (cM., Hanpumep, kaury Penema Tora [9].)

2. YHUKAJBHOCOCTABJIEHHBIE HABOPHI ®OUI'YP. YHUKAJILHOCOCTABJICH-
HOCTb MOXHO OOOOGIIUTEL HA HAOOPHI W3 71 BBIMYKIBIX (PUCYD: HaOOD U3 1 6bi-
NYKALLL gﬁueyp HA3b18AEMCA YHUKAALDHOCOCTMABAECHHbIM, ECAU U3 PABHOCOCMA-
BAEHHOCTIU 3MO20 HAOOPA 8MOPOMY HGOOPY U3 N 8LINYKALIL Puyp caedyem,
umo Kadcdaa u3 Pu2yp nepeoz0 wabopa Kowepyswmmua 00nol u3 guayp 6mo-
poe2o.
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Hab6op m3 n BHITYKIBIX GUTYP YHUKAILHOCOCTABIEH TOTLA W TOJBLKO TO-
raa, KOr[a OH COCTOUT U3 KOHCPYIHTHBIX MEXIY COO0U OBAIOB.

3. YHUKAJBHOCOCTABJIEHHBIE TEJIA.

A) [lokaxuTe, 9TO A4 TIOGOTO BHITYKIOTO Teaa B R® Ha#IeTCA IPOM3BOIBHO
6nuskoe (B MeTpuke Xaycaopda) YHUKAILHOCOCTABIEHHOE BBIMYKIOE TEJO.

B) IlompoGyiTe HAMTH TOYHBIM CMBICI CJIOB (IIOYTH BCE W NOKA3ATH, ITO
(IIOYTH BCE BBIMYKJIbIE TEIa B TPEXMEPHOM MPOCTPAHCTBE ABIAIOTCA YHAKATID-
HOCOCTaBJICHHBIMWY. [[JI1 9TOr0 BaM OPUAETCA Y3HATH, 9TO TAKOE KATErOPUS
Bopa; 5T0 MOXHO CHenaTh, MOIATAB KHUXKKY [5].

4. PABHOCOCTABJIEHHOCTH HEOTPAHUYEHHBIX ®GUTYP. DTy 33434y Ipej-
goxui1 HaM A. B. I'mis.

PaBHOCOCTABICHHOCTh MOXHO OIPENEINTh AJAA HEOrPAHWICHHBIX (PUTYP,
IOIMyCKas Pa3pe3aHuA BIOJb KOHEIHOT'O YUMCIA Jydel M OTPE3KOB IPAMEBIX.

A) Cdopmymupynure u HOKaxXuTe aHAIOr Teopembl boumsau — ['epsuna mis
0eCKOHEUHBIT MHO20Y20AbHUKOS, T.€. HId (PUTYDP, OUPAHUIEHHBIX KOHEIHBIM
YUCIOM JyYell u OTPe3KoB. MHade roBops, HaUAUTE HEOOXOAMMOE U AOCTa-
TOYHOE YCJIOBHUE PABHOCOCTABICHHOCTH ABYX OE€CKOHEYIHBIX MHOIOY T OJBHUKOB.

B) [lokaxuTe, 9T0 ecau GeCKOHeIHAA BBIMyKaasa ¢purypa F yaukamsrOCOCTA-
BJCHA, TO U3 KAXKJOU €€ TOYKH UCXOAUT POBHO OAWH JIyd, HEIXKOM COIepXKa-
mmnca B F.

B) Omnumure Bce GECKOHEUHBIE YHUKAIBHOCOCTABICHHbIE BHITYKJIbIE (DUTYDHI.
AgTopsl BeIpaxaioT 6aarogapaocts A. B. I'miio, o6paTusiieMy nx BHUMA-
HHUe Ha KJIacC 33aJa4, CBA3AHHBIX C PABHOCOCTABICHHOCTHIO HEOTDAHMIEHHBIX

uryp, u ®. B. [leTpoBy 3a momesHbie 06CYXACHUA U PEIAKTUPOBAHUE OKOH-
9aTEeIbHOI'O BapMaHTa TEKCTa.
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