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1.2. Poxaenne N30JIUPOBAHHBIX PEIIEHNH — MPEMSATCTBHE K UHTErpUpyeMoctu 229

1.3. Ipunoxkenus meroma Ilyankape 232

§ 2. Pacmenyienne acCHMITOTHYECKUX IOBEPXHOCTEH 235

2.1. Ycnosusa pacmenyenus 235

22. Pacmiensyienne aCUMITOTUYECKUX IIOBEPXHOCTE — MPENsTCTBHE K HHTErPUPYEeMOCTH 239

2.3. Hekoropere npunoxenus 242

§ 3. Ksasucuyuaiinsie Konebanms 246

3.1. Orobpaxkenue nocjenopanust 247

3.2. CumBosmueckas auHamuka 250

3.3. OTcyTCcTBHE AHAJIUTHYECKUX WHTErPAIOB 252

§ 4. HennTerpupyeMocTs B OKPECTHOCTH HOJIOZKeHUs pasHOBecus (meTon K. 3uress) 253

§ 5. BerBienue perennit 1 OTCYyTCTBUE OJHO3HAYHBIX HHTErPAJoB 257

5.1. BerBisienue perrenuii — nNpenaTCTBUE K UHTEIPUPYeMOCTH 257

5.2. 'pynmel MOHOJPOMUH FaMUJIBTOHOBBIX CHCTEM C OJHO3HAYHBIMH HHTerpaJjamMu 260

§ 6. Tonmosorndeckue U reOMEeTPUIECKHE NPENATCTBUS K IIOJAHOM HHTEIPHPYEMOCTH HATYPAJbLHBIX CACTEM C ABYMS
creneHsMu cBoboabr 264

6.1. Tomosorus NpoOCTPAHCTBA MOJOXKEHUI HHTErPUPYeMOit cucTeMbl 264

6.2. 'eoMeTpuvuecKre NPENATCTBUS K UHTErpupyeMocTu 266

I'naBa 7. Teopuss manbix Kosebanuii 267

§ 1. Jluneapuzanusa 267

§ 2. Hopmasababie (popMbl IHHERHBIX KOIebanmit 268

2.1. Hopmasbaas dopma JuHeHHONR JarpamKeBoil HATYPAJIbHOM cucreMsr 268

2.2. Teopempl Pesesa — @umepa — KypaHTa 0 moBeieHNN COOCTBEHHBIX YaCTOT IIPU YBEJIUYEHUH

JKECTKOCTU UM HAJOXKEHUU CBA3U 269

2.3. Hopmasibable POPMBI KBAAPATUIHEIX TAMUIBTOHHAHOB 269

§ 3. Hopmasabuble (DOPMBI TAMUJIBTOHOBBIX CHCTEM OKOJIO paBHOBecus 271

3.1. Ilpueenenue Kk HOpMAABLHOU dopme 271

3.2. @®a30Bble NOPTPETHI CUCTEM C IBYMs CTEIeHSIMU CBODOBI B OKPDECTHOCTH PABHOBeCHs IIPU pe30HaHce 274

3.3. YcTONYMBOCTh PABHOBECUH TaMUJIBTOHOBBIX CHCTEM C JABYMs CTeNeHsMHU CBOOOALI Ipu pe3oHancax 280

§ 4. Hopmasapable OPMBI TAMHUJIBTOHOBBIX CHCTEM OKOJIO 3AMKHYTBIX TPAaeKTOpHil 282

4.1. CBejieHre K PABHOBECHUIO CUCTEMbI C IEPUOAMYIECKUM KO3 dunuenramu 282

4.2. TlpuBeieHrie CUCTEMBI C TIEPUOAUIECKUMHU KOdDDUImeHTaMu K HOpMaJILHON (hopme 283

10



4.3. ®a30BbIe TOPTPETHI CUCTEM C ABYMSI CTEMEHAMHU CBOGOIBI OKOJIO 3AMKHYTOM TPAaeKTOPUHU MPU pe3oHaHce 283
§ 5. YCTOWYMBOCTH PABHOBECHUSI B IOTEHI[HAJILHOM mose 287

KoMmMmeHTapuu K cnuckKy 1uTeparypsl 291

Pexomennyemasa nureparypa 292

JlntepaTtypa 294

IIpenmeTnsbril ykazarens 301

T'ox mznamnna 1985

Towm 4
JMHAMNYECKNE CUCTEMBI — 4
PerakTOpbI-KOHCYIBTAHTHI:
unen-koppecnougednT AH CCCP B.M. Apnousa, akagemuk C.II. HoBukos

YIK 514 + 515.16

CUMIIJIEKTNYECKASA TEOMETPUA
B.U1. Apuossa, A.B. l'usenrans

COJEPKAHUE

IIpenuciosue 7

I'nasa 1. JluneiiHaa cUMILIEKTHYECKas TeOMETPUs 8

§ 1. CuMILIeKTHYECKOe IPOCTPAHCTBO 8

1.1. Kocockansipaoe npousseenue 8

1.2. IMogmpocTpancTBa 8

1.3. JlarpanzkeB rpaccMaHuaH 9

§ 2. JluneitHble TAMUIBTOHOBBI cucTeMBL 10

2.1. CuMmnnexTuvueckad rpymnma u ee aarebpa Jlum 10

2.2. KommnekcHas KaacCudUKAIMa TaMAJIBTOHHAHOB 12

2.3. Jlunei#inble BapuanuoHHbIe 334349 12

2.4. Hopmasibable POPMBI BEIIECTBEHHBIX KBAIPATUIHLIX FAMHUJIBTOHHAHOB 13
2.5. BHakoOmpeIeIeHHbIe TAMUJIBTOHUAHBI ¥ TIPUHITUI MUHUMAaKCa 14
§ 3. CemelicTBa KBaIpaTHYHBIX TAMUJIBTOHUAHOB 15

3.1. [lonarue MuHUBepCcaJbHON gedopmarun 15

3.2. Munausepcasbuble gedpopManun KBa,IPATUIHLIX FAMUILTOHHAHOB 17
3.3. CewmeiicTBa obmero mojaoxkenust 17

3.4. Budypxanuonnsie guarpaMmer 19

§ 4. CuMmnnekTuveckas rpymmna 20

4.1. CnexTp CUMILIEKTUIECKOTO mIpeobpasopanus 20

4.2. DxcrnoHeHIHAIbHOE 0TOOparkeHne U mapamMerpusanus Kaan 21
4.3. lloarpynnsl CUMILIEKTHYECKON rpynnsl 21

4.4. Tononorusa CUMIJIEKTUYECKON Irpynnsl 22

4.5. JIuneiinble TAMUJIBTOHOBLI CUCTEMBI C MIEPUOJNIECKUME KO3 DUtuenTaMu 23
Tnapa 2. CumiuiekTrdeckne MHOTO0Opa3ust 26

§ 1. JlokasipHAs CHMIJIEKTAYECKAsI TeoMeTpust 26

1.1. Teopema apby 26

1.2. TIpumep: BRIPOXKAeHWS 3aMKHYTHIX 2-cbopm B R* 26

1.3. PocTku moagMHOr000pasuili CUMILIEKTHIECKOTO MTPOCTPAHCTBA 27
1.4. Knaccudukanus poCcTKOB IOAMHOroobpasuit 28

1.5. BrermHsas reoMeTpus TOAMHOTO0Opasuit 29

1.6. Kommtekcusbrit cay4ai 30

§ 2. [Ipumepsl CUMIIEKTHYIECKUX MHOTO0Opasuit 30

2.1. Kokacarenpusie pacciaoenus 30

2.2. KokacarespHble IPOEKTHBHBIE MHOroo6pa3us 31

2.3. Ka1epoBbl ¥ CUMILIEKTHYECKHE MHOTOOOpasusa 32

2.4. OpbuTH KOMPUCOEAUHEHHOrO aeicTBus rpymnd Jlu 33

§ 3. Ckobka Ilyaccona 34

3.1. Anrebpa JIu ¢pyuxnwmit lamunsrona 34

3.2. IlyacconoBsl MHOTOOOpa3usa 35

3.3. Jluneiinsie IlyaccoHOBBI CTPYKTYPBL 37

3.4. [Ipobnema nuHeapusanuu 38

§ 4. JlarpanKeBBl MOMHOTOO0PA3UST U pacCaoeHus 39
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4.1. TIpumepsl JarpaHKeBbIX MHOroobpasuit 39

4.2. JlarpanxkeBsl paccaoenus 40

4.3. Ilepeceyenus JarpaHkKeBbIX MHOrOOOPA3uil 1 HEMOJABUKHBIE TOYKHA CUMILIEKTOMOPMhU3IMOB 42
T'nasa 3. CuMnyiekTHYeCKAS T€OMETPHS U MeXaHUKa 46

§ 1. Bapuamnuonnsie TpHHITUILL 46

1.1. JlarpanzkeBa MexaHuka 47

1.2. lamMuibTOHOBA MeXaHUKa 48

13. Ilpusnun nanmenbuero geiicrsus 49

1.4. Bapuanuonusie 33/a491 CO CTAPIIUMHU TPOU3BOIHBIMHA 51

1.5. Muoroobpasme XapaKTepUCTUK H2

1.6. Kparuaitmuii 06xon npensatcrus 53

§ 2. Brosine mHTErpHpyeMbie CUCTEMBI 55

2.1. Nurerpupyemocts no Jluysuunio 55

2.2. Ilepemenusie “neiicTeue — yroa” 56

2.3. DQuIMNTHYeCKe KOOPAUHATEL U Me0ie3ndecKue Ha djuminconse 58
2.4. Ilyacconossl naper 61

2.5. OyHKIUY 1 UHBOJIIOIUK Ha OpOuTax Koaarebp Jlu 62

2.6. IIpeacrasienue Jlakca 63

§ 3. 'aMUIBTOHOBBI CHCTEMBI C CHMMETPHUAMH 65

3.1. IlyacconoBckue meficTBusi u 0TOOpaXKEHUsI MOMEHTOB 65

3.2. [IpuBeieHHOE TIPUBEIEHHBIE TAMUAJIBTOHUAHBI 66

3.3. CxpeiTble cumMerpuu 67

3.4. IlyaccoroBsl rpynnsl 68

3.5. Teone3nveckre JeBOUHBAPUAHTHBIX METPUK U ypaBHeHHe Ditymepa 68
3.6. OrHocuTesbHbIE paBHOBeCUs 70

3.7. HekoMMyTaTHBHAs UHTETPUPYEMOCTb TAaMUJIBTOHOBBIX CHCTEM 71
3.8. IlyacconoBCcKue meficTBUSA TOPOB 72

I'naBa 4. KonrakTHast reoMmeTpus 75

§ 1. Konrakrusie MHOr0OOpa3us 75

1.1. KonTtakTHas cTpyKTypa 75

1.2. IIpumepsr 76

1.3. Teomerpust mOgMHOT006PA3UN KOHTAKTHOTO MPOCTPAHCTBA 78
1.4. Beipoxaenus nuddepennuaabubix 1-popm B R™ 80

§ 2. CuMNIeKTH3aIUs ¥ KOHTAKTHBIE TAMUIBTOHHAHEL 82

2.1. CummiaekTu3anus 82

2.2. Anredpa JIu unpuEETE3NMAIBHBIX KOHTAKTOMODGhU3IMOB 83

2.3 KonrakTuzanus 85

2.4. Jlarpamsxessr Biaoxenus B R2™ 85

§ 3. Merox xapakTepuctux 87

3.1. XapaKTepuCTUKHU HA THUIIEPIOBEPXHOCTH B KOHTAKTHOM MPOCTPAHCTBE 87
3.2. YpaBHeHHUSA C YACTHBIMH IPOU3BOAHBIMU IIEPBOTO MOpsAgka 87
3.3. 'eomeTpuyeckas onTukKa 88

3.4. Ypasuenne l'amunnrona — Axobu 89

I'naBa 5. JlarpaH:keBbI U JIE2KAHIPOBBI 0COOeHHOCTH 91

§ 1. Jlarpan»keBbl U JIEXKAHAPOBEL 0TOOpaskenus 91

1.1. PpoHTH u JeKAHAPOBBI 0TOOpaKeHus 91

1.2. llpoussogsamue cemeiicrBa runeprosepxuocreit 93

1.3. Kaycruku u Jlarpamkessl orobpakenust 95

1.4. [Ipoussoasamue ceMmeiictpa GyHKINH 96

1.5 Pesrome 98

§ 2 Knaccuduranms KpUTHIECKAX TOUYEeK PyHKIUH 98

2.1. Bepcaabubie gedopmarnusi: HedpopMaabHOe onucanve 98

2.2. Kputnyeckue Touku dhynknuit 100

2.3. lIpocTeie ocobennocru 101

2.4. IInaroross Tesma 101

2.5. Munusepcasnbubie gedopmariuu 102

§ 3. OcobenrocTu BOJTHOBEIX (DPOHTOB H KaycTHK 103

3.1. Knaccudukamnus ocobeHHOCTEN BOJHOBBIX (DPOHTOB M KAYCTHK B MAaJbIX pa3MepHOCcTdax 104
3.2. Kpaessie ocobenrocru 105

3.3. I'pynnsr Beiina u npocteie dporTH 108

3.4. IlepecTpoiiku BOJIHOBBIX (PPOHTOB U KaycTuk 110

3.5. @®pouTsl B 3a1a4e 06 06xome npensTcTBus 114

T'naBa 6. JlarpaH:KeBbI U JIEXKAHIPOBLI KOOOpAU3MBI 117

§ 1. Mugexc Macmosa 117

1.1. KBazukJsaccuyeckasi aCHMITOTHKA pelneHuil ypaBuenus [IIpénunarepa 118
1.2. Nanexc Mopca u urgekc Macsaosa 118

1.3. Ungekc MacsioBa 3aMKHYTBIX KPUBBIX 120

1.4. JlarpanzkeB rpaCCMaHUAH ¥ YHHBEDPCaJbHBIN KJjacc Macsosa 121
1.5. Kobopau3mbl BOJTHOBBIX (PPOHTOB HA IIOCKOCTH 123

§ 2. Kobopmusmer 125

2.1. JlarpamskeB u JexxkaHAPOB Kpait 125
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2.2. Konbuo xaaccoB kobopauzma 126

2.3. BekTOpHBIE pACCIOEHUSI C TPUBHAJIBHON KOMIIeKcudukamueit 126
2.4. Kobopau3mbl riiaakmux MHOT00Opasuit 127

2.5. I'pynmet Jie2kaHAPOBBIX KOOOPAN3MOB KaK TOMOTOMMYECKNE IPymnbl 128
2.6. I'pynmsl srarpaskeBsIX KOOOpAM3MOB 129

§ 3. Xapaxrepuctuueckue qucaa 130

3.1. XapakTepucTHUeCKNe KJIaCChl BEKTOPHBIX paccaoenuii 130

3.2. XapakTepucTriecKue 9ucIa KiaccoB kobopausma 131

3.3. Kommiexcst ocobennocreit 132

3.4. CocymecTBoBaHmne ocobeHHOCTEH 133

Jlureparypa 136

YIK 514.8 + 517.956

FEOMETPUYECKOE KBAHTOBAHUE
A A. Kupumios

COJEPKAHUE

Baenenune 141

§ 1. ITocranoBka 3amaun 142

1.1. Maremaruueckass MOZENb KIACCHIECKOH MEXAHWKH B raMUJILTOHOBOM hbopmanu3me 142
1.2. MaremaTuvyeckas MOJIeJIN KBAHTOBOI MexXaHHUKH 147

1.3. ITocranoBKa 3aa4n KBaHTOBaHust. CBsi3b ¢ MeTOmOM OpOUT B Teopuu mpejacraBjieHuii 149
§ 2. [IpeaxBanToBanue 150

2.1. IIpencraBnenne Kynmana — Ban Xosa — Curana 150

2.2. DpMUTOBHI PACCJIOEHUS CO CBA3HOCTBIO. [IpeakBanToBanne Cypro — Kocranra 152
2.3. IIpumepsl. IIpenkBanTOBaHUE ABYMepHO# cdepsl U ABYMEPHOTO TOpa 155

2.4. TIpeAKBAHTOBaHWE CUMILJIEKTHYECKUX CynepMHOroobpasuit 157

§ 3. [Monapuzanuu 158

3.1. Onpenesienne nossipusanuu 158

3.2. [longpusamnuu Ha OAHOPOIHBIX MHOTOOOpa3uax 160

§ 4. KBanroBanue 163

4.1. IlIpocTpaHcTBO KBaHTOBAaHUA 163

4.2. KBanToBaHue MJIOCKOTO IIPOCTpaHCTBa 165

4.3. Cea3b ¢ nagexkcom MacaoBa u npezacrasienvem Beitna 171

4.4. O6mmas cxeMa reOMETPUIECKOTO KBAHTOBaHHUs 173

4.5. Oneparopsl kBaHTOBAaHUS 174

Jluteparypa 176

VIK 512.774517.912+517.958

NMHTEIPUPYEMBIE CUCTEMEBI. T
B.A. dy6posun, U.M. Kpuuesep, C.I1. Hosukos

COIOEPXKAHUE

Bsemgenune 179

I'napa 1. 'amuiabroHOBEI cucTeMbl. Kiaccuyeckue meroabl nHTErpuposanusa 181

§ 1, Obmiee mousTue ckobku Ilyaccona. Baskueiimue npumepst 181

§ 2. Mlurerpasibl U MOHUYKEHHUE MOPSIIKA TAMUIBTOHOBBIX cucTeM. CUCTEMBI ¢ cuMMeTpusMu 196

§ 3. Teopema JIuysusis. Ilepemennsie peiicrsue — yroma 207

§ 4. Ypasuenue amuasrona — Akobu. Meros pas3ieseHus MEPEMEHHBIX — KJIACCHIECKUH METO WHTEIPUPOBAHUS U

HAXOXKJIEHHUs IepPeMeHHBIX aeiicTeue — yroa 211

266

I'naBa 2. CoBpeMeHHbBIE NIpeACTaBIeHUA 00 NHTEIPUPYEMOCTH 3BOJIOIMOHHBIX CUCTeM 214

§ 1. KoMMyTaIrmoHHbIe IPEACTABICHHS SBOIIOIUOHHBIX cucTeM 214

§ 2. Anrebpo-reomMeTputuecKasi HHTEIPHPYEMOCTh KOHETHOMEPHBIX A-IIYUKOB 227

§ 3. 'aMHIBTOHOBA TEOPHS I'HIEPIJIUITAIECKAX A-IIyIKOB 244

§ 4. Baxxuelimue npuMephl CHCTEM, HHTETPUPYEMBIX B JBYMEPHBIX THTa-PyHKIuIX 251

§ 5. ITomocHbIe cucTeMBbl 262

§ 6. luTerpupyemblie CHCTEMBI B AJIr€0PO-reOMETPHIECKA CIIEKTPAJIbHAS TEOPHUsI JINHeHHBIX IePHOANIECKUX OIEPATOPOB

Jlureparypa 277
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Tox nzgamna 1985

Towm 5
JNHAMNYECKUWE CUCTEMBI — 5
PenakTop-kKoHCY/IbTAHT:
wiieH-koppectnonjiear AH CCCP B.M. ApuoJib

YIK 517.925 + 517.928

VIIK 514 + 515.16

I. TEOPUYA BUOYPKAIINN
B.U. Apnossa, B.C. Adpaitmosuya, FO.C. Unesamenko, JI.II. Ilunsaukos

COJEPKAHUE
IIpenuciosue 9
I'napa 1. Budypkanuu nosnoxenuit papHoBecus 12

§1.
1.1.
1.2.
1.3.
14.
1.5.
1.6.
1.7.
§ 2.
2.1.
2.2.

§ 3.

CewmeiictBa u gedpopmanum 13

CewmelicTBa BEKTOPHBIX moJet 13

IIpocTpancrso crpyit 13

Jlemma Cappa U T€OpeMbl TPAHCBEPCAJBHOCTH 14

IIpocreiinine TpUIOXKEHUST: OCOOBIE TOYKKM TUIUYHBIX BEKTOPHBIX MOJeH 15
Tomonornvyecku BepcasibHble fgedopManuu 16

Teopema cpemenuss 17

Tunuynsle u r1aBHBIE ceMeiicTBa 18

Budypkanun ocobbIX TOYEK B THIHYHBIX OJHOIApAMETPHYECKUX ceMmelicTBax 20
TunuyHble POCTKH ¥ IJIaBHBIE ceMeiicTBa 20

Msrkas u »KecTKas IoTeps ycroirqusoctu 20

Budypkamun 0co0bIx TOYEK B MHOIONAPAMETPUYECKUX CeMeHCTBax OOIIEro MMOJIOKEHHS DU OZHOKDPATHOM

BBIDOXKJEHNH JINHENHO# yacTu 23

3.1.
3.2.

T'naBuBIE cemelicTBa 23
BudypxanuonHbie guarpaMMbl IJIABHbIX ceMe#cTs (3*) 23

3.3. BudypKrauoHHbIe AuarpaMMbl (OTHOCHTENIBHO CJ1abol 9KBUBAJIEHTHOCTH ) U Pa30Bble IOPTPETHI IIABHBIX CEMEHCTB

(4%) 24
§ 4.
4.1.
4.2.
4.3,
4.4,
4.5,
4.6.
§ 5.
5.1.
5.2,

Budypkanun ocobblXx TOYEK BEKTOPHBIX IOJEH C ABYKPATHBIM BBIPDOXKJEHUEM JUHeHHOH yacTu 26
Cnucok BeIpozxkaeHnit 26

JlBa HyJIeBBIX COOCTBEHHBIX 3Ha4deHUs 26

Penyknum Kk AByMepHBIM cucTeMaMm 27

HyneBoe u mapa 4ncTO MHUMBIX COOCTBEHHBIX 3HaYeHUN 28

JIBe 9uCTO MHUMBIX TTapbl 31

I'nasuble gedopManun ypaBHeHUH TPYSHOTO THOA B 334a4€ 0 ABYX MHUMBIX napax (mo 2Kosmorzmexy) 35
ITokazaTenn MArKO# U »KeCTKOM NOTEpH YyCTOUYIHUBOCTH 39

Onpepnesenns 39

Tabauia nmokasaremneii 40

Tnasa 2. Budypranust upesesbHbIX IUKIOB 42

§1.
1.1.
1.2.
1.3.
14.
1.5.
L6.

§ 2.

Budypkaius mpesesbHLIX IHKJIOB B THIXYHBIX OSHOIAPAMETPHIECKUAX ceMercTBax 43

Mynpruniaukatop 1 43

Myabrunauxarop —1 u 6udypxanusa yaBoeHHoro mepuoga 43

[Tapa KOMIJIEKCHBIX COIPS>KEHHBIX MYJIbTHUILIHKATOPOB 45

Henoxkanbubie 6udypkanyuu B OfHOIapaMeTpuyeckux cemeiicteax guddeomopduzmon 47

Henokanpras 6udypKanusa nepuogudecKux pemreHuii 49

Budypkaus pacnaga HHBAPDHAHTHBIX TOPOB 49

Budypkamuy IMKJI0B B THNWYHBIX JBYIAPAMETPHUIECKHX CEMEHCTBAX IPKU OJHOKPATHOM JOIOJIHUTEIHHOM

BBIPOKJIEHUN H2

2.1.
2,2.

Ilepedens BeIpOXKAeHUHE 52
MynpruniaukaTop 1 min —1 ¢ JOTIOJIHUTEIBHBIM BBIPOXK/IEHUEM B HEJIMHEMHBIX YieHaxX H3

2.3. Ilapa MyIbTUIINKATOPOB U3 €AUHUIHON OKPYKHOCTH C JOMOJHUTEIbHBIM BBIPOXKAEHUEM B HEJINHEHHBIX UJIEHAX

53

§ 3. budypkanuy DUKI0OB B TUNUYHBIX ABYIAPAMETPHIECKUX CEMEHCTBAX IPU CHJIbHBIX PE30HAHCAX HMOPAAKA q # 4

55
3.1.

Hopmanwsrasa ¢popma B c1ydae YHUDOTEHTHOM XKOPJAHOBOM KJAeTKH 56
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3.2. Ycepenuenune B cnoeHusax 3eiidepra u Mébuyca 57

3.3. T'naBubie noJist u gedopmaruu 57

3.4. HepeanbHOCTD TiIaBHBIX AedopMmanuit 58

3.5. Budypxanuu CTAIMOHAPHBIX PelleHnil nepuoandeckux audepeHnnajsbHbX YPABHEHUH IPH CHILHBIX PE30HAHCAX
nopanka q # 4 58

§ 4. Budypxanuu npegesbHBIX NUKIOB IPUA IPOX0KACHHY APl MYJIbTUIINKATOPOB Yepe3 +i 62

4.1 Boipoxxaennbie cemeiicTBa 62

4.2. BoipoxkieHHbIE CeMeicTBa, HallleHHble aHaIuTu4YecKu 63

4.3. BeIpoxKieHHBIE CeMeiicTBa, HallIeHHbIEe YUCJIEHHO 64

4.4. Budypkanuy B HEBBIPOXKJEHHBIX ceMelicTBax 66

4.5. IIpemenbHble TUKJIBI CUCTEM C CHMMETPHEH 4eTBEePTOro mopsaka 66

§ 5. Koneunoriajkue HOpMaJbHbIE (GOPMBI JOKAJIBHBIX CeMeHcTB 66

5.1. O630p pesynbTaTos 67

5.2. OnpeneseHus: 1 npuMepsr 67

5.3. Obumme Teopembl u gedopManny HEPE30HAHCHBIX POCTKOB 69

5.4. [lpuBenenve K nuHeiiHo# HOpMaJbHOU hopme 71

5.5. ledopmanuu poctkos guddeomopduzmos tuna Ilyankape 71

5.6. Jlecdbopmannu OJHOPE30HAHCHBIX MUMEPOOIUIECKUX POCTKOB 72

5.7. ledopManuu pocTKOB BEKTOPHBIX IIOJIeH C OJTHUM HyJIeBBIM COOCTBEHHBIM 3HadeHUEM B 0C000i# Touke 74

5.8. OyHKIMOHAJbHBIE NHBAPUAHTHI nuddeomopduszmor npsamoit 75

5.9. OyHKIMOHAJIbHBIE HHBADUAHTHI JIOKAJIBHBIX ceMelcTB nmuddeomopduszmon 76

5.10. PyHKIHMOHAJbHBIE HHBAPUAHTHI CEMEHCTB BEKTOPHBIX 1OJI€# 77

5.11. ®yHKIHOHAIbHBIE HHBAPUAHTHL TOLOJOTHYECKOHN KJIACCU(pUKAIUE JIOKAJIBHBIX ceMelcTB quddeoMopdu3MoB
upsmoit (o Pyccapm) 77

§ 6. YuusepcagbaocTs Delirenbayma s gudpdeomopduaMoB U TOTOKOB 79
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1.11. Yucso KopHeii cucteMbl ypapHeruit 171

1.12. Unpekc 0cob60# TOYKM BEIIECTBEHHOTO POCTKA ¥ IIOJMHOMHUAJIbLHBIE BEKTOPHBIE OJIst 172

§ 2. Koneunas omnpeiesleHHOCTE POCTKOB OTOOparKeHUit U MX BepcajbHbIE nedopmanuu 176

2.1. KacaresbHble IDOCTPAHCTBA U KOpa3MepHocTu 176

2.2. Koneunas onpeneseHHocTs 177
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2.3. Bepcanbubie gedopmanum 178

2.4. ITpumepsr 179

2.5. l'eomerpuyeckne nmoArpymnnsl 181

2.6. Ilopsagok gocrarounoit ctpyH 190

2.7. OnpenesleHHOCTh OTHOCUTEIBHO Mpeodpa3oBaHuil KOHeYHOH riraakocTu 191

§ 3. Tomosiornyeckas KBUBAJIEHTHOCTL 191

3.1. II10THOCTE TOMOJIOTHYECKHN YCTOMYUBBEIX OTOOpakeHuit 191

3.2. Crparudurkanun Yurau 193

3.3. Tomosoruveckas kaccuduKAIs POCTKOB IJIAAKUX 0TOOparkenmit 194

3.4. Tonmomoruyeckue HHBAPUAHTHI 195

3.5. Tonosiornyveckas TPUBUAJIBHOCTE U TOTOJIOTUYECKaAsT BEPCAJIBHOCTE AedopManuii mosyKBa3nogHOPOIHBIX 0TOOpaXKeHn i
198

T'naea 4. T'nobanbuas Teopusi ocobennocTeit 198

§ 1. ITosmaomer Toma qiis orobparkenwuii raKux MHOroobpasmit 198

1.1. HukJjbl 0COOEHHOCTEN M TONOJOrMYECKHEe MHBAPUAHTHL 0Tobpakenuit 198

1.2. Teopema Toma o cymiecTBoOBaHUU IIOJIUHOMOB Toma 199

1.3. Pazpemienue ocobeHHOCTEH 3aMbIKaHU# KaaccoB Toma — Bopamana 201

1.4. MTonmuaomer Toma aJist ocoberHocTelt mepporo nopsiaka 203

1.5. CBogka pe3y/abTaToB O moJuHOMax Toma ais ctapmux ocobeHHOCTeH 204

§ 2. IlenouncnenHsle XapaKTEPUCTUIECKUE KJIACCH U YHHUBEPCAJIbHBIE KOMILIEKCEL 0cobernHOoCcTei 205

2.1. [Ipumepsr: uagekc MacsoBa u nepsbiit Kiaacce [loarpsruna 205

2.2. YHuBepCaJbHbI# KOMILIEKC 0cODeHHOCTEeH rynankux (ysHknmii 207

2.3. Koromosoruu KOMILJIEKCOB Ro-MHBaAPHAHTHBIX OCOOEHHOCTEHl U MHBAPHAHTHI ciaoeHuii 210

2.4. BoruncieHus B KOMIIIEKCaX 0COOeHHOCTeH (YHKIHI; reOMeTpUdIecKue caencTsusa 211

2.5. YHHUBePCAJBbHBIE KOMILIEKCHI JIATPAHKEBLIX U JIE?KAHIPOBBIX 0cobeHHOCTEH 213

2.6. O6 yHUBEPCAJIBHBIX KOMILJIEKCAaX OOIUX O0TOOpaKeHuil MHOTOOOpasnii 215

§ 3. Kparusle Touku K MynbTHOCOGeHHOCTH 216

3.1. ®opMysa KpaTHBIX TOYEK MMMEDCUN U MPENATCTBUA K BJIOKEHUIO MHOTOOGpa3uit 216

3.2. Tpoituble TOUKH HA 0COOLIX IIOBEPXHOCTAX 216

3.3. KpaTable TOYKH KOMILJIEKCHBIX OTODOpazkeHuit 217

3.4. CamonepeceueHus JIarpaHKeBbIXx MHOroobpasuit 218

3.5. Kommzekcst mynbruocoberHoCcTeR 218

3.6. MyIpTHOCOOEHHOCTH U YMHOXKeHHE B KOTOMOJIOTHSIX TPOCTPAHCTBA — Iesu oTobpakeHusa 221

§ 4. IIpocrpancrsa (pyHKIUH C KDUTHIECKUMHE TOYKAME YMEDEHHOH CI0KHOCTH 222

4.1. ®yukIimu ¢ ocobeHHocTsiMu mporre Az 222

4.2. 'pynna xpuBbIX 0€3 rOPU30OHTAILHEIX KACATENbHBIX meperuba 223

4.3. l'omoTonnyeckue CBOUCTBA JOMOJHEHUH K PACKPBITHIM JIACTOYKHHBIM XBOocTaM 226

§ 5. Ycrpanenue ocobenHocreil u pemenue gudpepeHuanbabiX yeaoBui 227

5.1. CokparteHue 30HTUKOB U cO0poK Yutuu. IIpobiema nummepcun 227

5.2. Teopema Cwmeitna — Xupima 228

5.3. C. r. 3.-6 r-npuHIuns 229

5.4. Teopema I'pomoBa — Jluca o narpan:keBbix uMMepcusax 230

5.5. Ycrpauenwne ocobennocreit Toma — Bopamana 231

5.6. [IpocTpanctBa dyuknumit 6e3 ocobernnocreit Az 231

§ 6. TanreHuaabHble OCOOEHHOCTH U MCYe3aoiue neperubor 232

6.1. cunciienne TaHreHIIUAJBHBIX 0cobeHHOCTEI 232

6.2. Ucuezatomue meperudol: Cirydail mIOCKUX KPUBBIX 233

6.3. Ileperubsnl, ncue3amimue B MOPCOBCKOH 0c060# TOUuke 233

6.4. NuterpupoBaHue 1o 3HIepOBOH XapaKTEPUCTUKE U €ro IpuaoxKeHusa 234

Jluteparypa 236

Tox nzmamnsa 1988

Tom 7
KOMILJIEKCHBIN AHAJIN3 -~ MHOTUE IIEPEMEHHBIE — 1
Pepakrop-koucyinbranat dien-gkoppectnongertr AH CCCP A.T'. Burymkun

VIIK 517.55+515.17

[. SBAMEYATEJIBHBIE ®AKTHI KOMIIJIEKCHOI'O AHAJIN3A
A. T. Burymkusu
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COJEPKAHUE

§ 1. denoMeH MPOFOIKAEMOCTH b

§ 2. O6macTu ronomopduocTH 7

§ 3. Tomomopdubie oToGparkenusi. Bornpocer knaccudukaruu 9
4. NHTerpanpHble npeacTaBiaeHus dyHKuit 10

5. Annpokcumanus pyHkumii 12

6. Brigesenve meronomopdroit yactu dynknuu 14

7. llocTrpoeHue pyHKUMU C 33/ laHHBIMU HyJIsiMU 16

8. Muoroo6pasus Illreitna 18

9. Hedopmanuu KOMIJIEKCHOH CTPYKTYpHI 21

VIIK 517.552

II. METO/ UHTET'PAJIbHBIX [IPEACTABJIEHII B KOMIIJIEKCHOM AHAJIM3E

I'M. Xenkun

COJEP>KAHUE

§ 0. Beenenue 24

0.1. OcuoBusie mpobiembr 24

0.2. O630p pe3ynpTaTOB 28

§ 1. ®opmysnsl Boxuepa, Maprunennu u ux npuigoxkenus 31

1.1. ®opmyna Maprunennu — Boxaepa u teopema ['aprorca 31

1.2. Nurerpanpusie npeacrasinenus boxuepa u Xya Jlo-kena B xyaccudeckux obsactax 36
§ 2. ®opmysa Beitnsa u reopus Oxa — Kaprana 39

2.1. MurerpanbHble MPEACTABICHNS B aHAJUTHICCKUX MOIUdIpax 39

2.2. Pemenne 0CHOBHBIX mpobJsem B obuiacTsix ronomopdaocT 43

§ 3. Nurerpanbusie popmyasl u npobaemva E. Jlesu 46

3.1. llcesposuinykaeie obnactu. Teopemer E. Jlesu u I'. JleBu 46

3.2. Pemenue Oka npobiemsr E. JleBu 49

3.3. IIpunoxenus u 0600meHns 52

§ 4. ®opmyssl Komu — PanTamnmnse 55

4.1. ®opmyner Komu — Jlepe n Komu — Bansbpyka 55

4.2. Muoromepusre anasoru ¢gopmyast Komu — I'puna 56

4.3. UHTerpaabHble NIPEJCTABIEHNUS B CTPOTO NCEBJOBBITYKIBIX 061acTaX 57

4.4. Teopema ®Panrannne — Mapruno 06 ananuTuIeckux pyHKIMOHAIAX 59

4.5. @opmyna Komu — @anTanmnbe B 001aCTIX ¢ KYCOYHOM-IJIaJKOM rpanuieit 60

4.6. uTerpanbuble IPEACTABICHAA B ICEBIOBLIIYKIIEIX HOAUIAPAX U obmacTax 3urens 63
§ 5. MuTerpasibHble MPECTABIEHHS B 33/1a9aX TeOpun (PYyHKIUH B ICEBAOBBIIYKIIBIX 001acTaX 66

5.1. Onenku unrerpanos tuna Komu — @anranmse u acumnroruka saep Ceré u beprmana B CTPOro mCeBAOBBIILYKIIBIX

obactax 66
5.2. Paznenenune ocobeHHOCTEH U pPABHOMEPHAsI ANNPOKCUMAIINSA OTPAHMYEHHBIX FOJIOMOPMHBIX GYHKINH 69
5.3. NuTepnonsanusa u gejgeHne ¢ paBHOMEDHBIMU OIEHKAMH 72
§ 6. PopMyJIB A1 permennii O-ypaBHEHHS B ICEBIOBBITYKIIBIX OBIACTIX H UX HPHIOKEHHS 75
6.1. O-ypasmenue. Teopema JToan6o 75
6.2. IIpoBaemsr Kysena u [Iyankape kak O-ypasmenus. [loroxu Jlemona u IlIsapma 77
6.3. O-3anaua Heiimana — Crencepa 79
64. ®opMynel s pemtenus O-ypasaenus 80
6.5. Ypapuenue [Iyaukape — Jlenoua. IToctpoenue 83
§7. Murerpannubie npeacTapnenus: B treopun C R-dyukiuit 86
7.1. Annpoxkcumanun U anaguTudeckue npeacrasienus C R-dyukuit 87
7.2. CR-dpyukuun u teopems! 00 “octpun kimua’ 91
7.3. Tomomopdurie npeacrapienns C R-byuknuit ¢ Boruytsix C R-MHOTO0Opa3nit 94
7.4. 9dbdexrer 'aprorca — Boxuepa u I'. JleBu ua 1-Borayreix C'R-muOroobpasmsax 97
7.5. AHaJIMTHYECKHE JUCKU U rosioMopdHbIe obonouku C R-mHOroo6pasuit 101
§ 8. D-KOTOMOJIOTHE P-BBIIYKJIBIX H ¢-BOTHYTHIX MHOT0OOpasuil 1 npeobpasosanue Pagona — Ileapoysa 103
8.1. 9-xoromosoruu. Teopemsr Augpeortu u 'payspra 103

8.2. Unrerpanpuere npegcrapaenns aubdepennrarbuex GopM U O-KOTOMOJOIHY € PABHOMEDHBIMY OleHKaMu 108

8.3. Ypasuenus Komu — Pumana ma ¢-sBorayreix C R-mMmHOr006pasusx 112
8.4. IIpeobpazosanue Panona — Ilerpoysa 115
JIuteparypa 121

YIK 515.17 + 517.55
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ITI. KOMIIJIEKCHBIE AHAJIUTUYECKUE MHOZKECTBA
E.M. Yupxka

COJEPKAHUE

Beenenue 126

§ 1. JlokaspHAsT CTPYKTYypa AHAJUTHYECKAX MHOXKeCTB 127
1.1. Hynu ronomopdusix dyukuit 127

1.2. Anajgurudeckne MHOXKeCTBA. Perymsapubsie Toukn. Pazmeprnocts 127
1.3. MuoxkecTBa KOpazMmepHocTu 1 128

1.4. CobcrBennbie nmpoeknuu 129

1.5. AHasuTu4YecKkre HakKpbiTUs 130

1.6. HenpuBoguMble KOMIOHEHTHI 132

1.7. OgHOMEpHBIE AHAJUTUIECKHE MHOXKecTBa 133

§ 2. KacarespHble KOHYCHl, KDATHOCTH U TeOpus mepecedexuit 134
2.1. KacarenpHblit KOHyC 134

2.2. Konycol Yutuu 135

2.3. Kparnoctu romomopdubix orobpaxkennit 137

2.4. KpaTHOCTh AHAJTUTUIECKOTO MHOXKECTBA B TO4YKe 138
2.5. Nnnexcer nepeceuenuii. Jlonomuureabubie Kopa3Mepaoctu 139
2.6. Nnnexcwl nepecevennii. O6muit cayyait 140

2.7. Anrebpanyeckue MHOXKecTBa 141

§ 3. Merpuueckue CBOWCTBA AHAJUTHIECKUX MHOXKECTB 143
3.1. ®yugamenranbuaas ¢popma u reopema Buprunrepa 143
3.2. arerpupoBaHue N0 aHAJUTHIECKAM MHOXKecTBaMm 144
3.3. ®opmyasr Kpodrona 146

3.4. Yucna Jlemona 147

3.5. OneHkn 06beMOB aHAJUTUIECKUX MHOXKECTB CHU3Yy 148
3.6. O6bembr Tpybox 148

3.7. InTerpupyemMocTh KjaaccoB 1xkausa 149

§ 4. I'omomopdusie nenu 150

4.1. Xapakrepusaius rojoMopdHbIX 1emnei 150

4.2. @opmynsr Ilyankape — Jlemona 152

4.3. Xapaxrepucruyeckue byskimun. Popmyasr Mewncena 152
4.4. Bropas npobiema Kyzena 154

4.5. OueHKHu POCTA IJIOCKUX cedeHui 155

§ 5. AHAJTUTHYECKOE TIPOJIOJI2KEHHEe W FPAHUIHBIE CBOMCTBA 156
5.1. Ycrpanenue MeTPpHYECKH TOHKHX ocobennocTeit 156

5.2. YcTpaHeHUe III0PUIOISIPHBIX ocobenHocTei 157

5.3. [Ipunnun cummerpuu 158

5.4. TIpensitcrBust maasx C R-pa3zmeprocTeit 159

5.5. IIponoszKeHne depes MCEeBIOBOTHYTHIE MOBEepXHOCTH 160
5.6. Banaua IlmaTo ajs aHAIUTHYECKUX MHOXKeCTB 160

5.7. 'paHuIbI OJHOMEPHBIX AHAJUTHYECKUX MHOMXKECTB 162
5.8. Hekoropere nepcrexkrussl 163

Jlureparypa 164

VIOK 514.763.47 + 517.553

IV. TOJIOMOP®HBIE OTOBPAYKEHIUS I TEOMETPUS TTIOBEPXHOCTEN
A. T'. Burymkun

COIOEPXKAHUE

Bsemgenune 168

§ 1. Hopmassras dopma 3anucu nosepxuoctu 171
1.1. JIunefinas vHopmasbHast ¢gpopma 171

1.2. HauanbHble JaHHBIE HOpMaJU3aInuu 172

1.3. Teopema Mo3zepa 173

1.4. O xnaccudUKaAUU THIEPIOBEPpXHOCTEH 174
1.5. NoxazaresbcTBO Teopembl Mosepa 174

§2. CrammaptHas HopMajn3amnus 180

2.1. Ounpepnesierne cranaapTHON HOpMasu3anuu 180
2.2. [Ipubnuxenue HOPpMAJIUZAIUN APOOHO-JTUHERHBIM OTOOpakeHuem 181
2.3. [Tapamerpusarus orobpaskenuit 181

§ 3. CemeiicTBO 1emei 182
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3.1. Onpenenenne menu 182

3.2. Ilenn xBanpuku 183

4.3. JIuneiinsrit HOpMaAbHBIM TapaMerp 184

§ 4. Ypasuenue menu 185

4.1. PacupsamMaeHnue TOBEPXHOCTH BAOJb AHAJUTHYECKON KpuBoi 185
4.2. YpaBHeHHe I|eNld B HATYPAJbHOM Hapamerpe 185

4.3. BeiBon ypaBHenus 187

§ 5. Kpyrosas mopmasibaas dopma 187

6.1. 3anmmuch MOBEPXHOCTH B KPYTOBBIX KOOpguHATaxX 187

5.2. HaganbHble JaHHBIE KPYTOBOM HOpMasn3anuu 188

5.3. Bug 3amensr, coxpausromei menn 189

5.4. [IpogomkeHne HOpMAJIUIANUU BIOJb Henu 189

§ 6. Hopmasnsuas napaMerpu3samusa nemeit 190

6.1. Kpyrosoit HopMaJbHBIHi mapaMerp 190

6.2. ®opmysia 3aMensl napamerpa 191

6.3. Haganbpuble JaHabIE TapaMeTpu3anuu 191

6.4. HopMasibHast mapaMeTpu3alius U MpoaoKeHne orobpaxkennit 192
6.5. YpasHeHue nepexona K HOpMaJbLHOMY mapamerpy 193

§ 7. XapakTepucTnka HecepUIHOCTH MOBEpXHOCTH 194

7.1. OneHKa paanyca CXOOUMOCTH M HOPMBI 331a0IUX PaaoB 194
7.2. XapakTepuctuka Hecdepugnocta 195

7.3. I3menenne xapaKTePUCTUKY IpU OTOOparkenun 196

7.4. llenn noBepxHOCTH, OJU3KOHN K KBajgpuke 198

7.5. TloBegeHue menu BOJIU3U TOUEK OOJBIION KPUBU3HEI 199

§ 8. CTporo mceBgOBBIIYKIIBIE THIEPIOBepXHOCTH 201

8.1. Teopema o pocTtke oTobpazkenus 201

8.2. CaoiicrBa rpymnmnsl crabunbaoctu 202

8.3. KoMnakTHOCTH I'pyHIIBI IJI00AJIBHBIX aBTOMOPGdU3MOB 203
8.4. Ilpomosmkenne pocTKa 0TOOpAXKEHUs BAOJIbL KOMIAKTHOH nmosepxuocTu 203
8.5. Knaccudukanus nHakpbiBatomux 204

8.6. O6cyxK/eHNe IPUMEPOB HEIIPOJOJKAEMBbIX 0TOOparkenuit 204
8.7. OrobparkeHus: MOBEPXHOCTEH CO 3HAKOMEpeMeHHOH dhopmoit Jlesu 204
8.8. JlokazarenbcTBO JJeMMbl 8.1 205

§ 9. ABromopdusmel runeprosepxaocta 208

9.1. OneHKa pa3MepHOCTH I'PyHIbl cTabuiabHOCTH 208

9.2. IMapamerpu3anus rpyunsl aBroMmopduzmon 209

9.3. JIuneapuzaruga rpynns 209

9.4. HoxazarenbcTBo Teopemsl Kpyxununa u Jlo6ozsr 210

9.5. /lokazareabcTBO TeopeMbl bemomanku u Jlo6omsr 211

§ 10. I'majkue runepnosepxuoctu 217

10.1. leBapuaHTHBIE CTPYKTYPBI Ha TJIaAKOI moBepxHOCTH 217
10.2. KoMIakTHOCTE rpynnbl r106aJbHBIX aBTOMOPGMU3IMOB 220
10.3. lenu Ha rIagxKuX MOBEPXHOCTAX 221

10.4. CsoiicTBa rpynns! crabuiabHoCcTH 221

10.5. JIuneapu3zanus JIOKAJbHBIX aBTOMODP(MU3MOB 223
Jlureparypa 224

YIAK 515.171.334 + 512.73 + 517.55

V. OBIIA A TEOPUA MHOTOMEPHBIX BEIYETOB
I1. doasbo

COIJEPKAHUE

§ 0. Beemenue 228

0.1. Ognomepuas dhopmyna BeraeTOB 228

0.2. OgHoMepHAsT TeopeMa O BEIYETax 228

0.3. Teopema Jlepe — Hopre 229

0.4. CumBou Beruera I'porenguka 231

0.5. O6ob1menna 1 npuMeHenus: 231

§ 1. Beruer-romomopgusm 232

1.1. Tomostorndeckuit BeraeT 232

1.2. Koromosioruvyeckuii Boruer 232

1.3. CBa3p MeXKy TOYHBIME HOcJexoBarenbHocTaMy (1.1) u (1.2) 233
§ 2. I'naBuble 3Havenusi. BerdaeTHblit moToK 233

2.1. Cnywait n = 1 233

2.2. Ilonyrosmomopdusle guddepeHnnaIbable OnIepaTOphl 234
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2.3. Cny4ait HOpMaIbHBIX epecedeHuit 234

2.4. O6uwmit ciayqair 235

2.5. BerueTHbl#l MOTOK 236

§ 3. Boruernsie noroku 236

3.1. Ilonyananutuyeckue 1enu 236

3.2. Hekoropete onpenenenus 237

3.3. Tpybku 237

3.4. CymecrBeHHOe niepecedenue cemeiicrsa F 238

3.5. OcHoBHBIE pe3ynbTaTH 238

3.6. JIoKa3aTeIbCTBO OCHOBHBIX DE3YJIbTATOB 239

3.7. CBoiicTBa BBIYETHBIX MOTOKOB 240

3.8. O60b1eHne Ha aHAJUTHYECKHAE IPOCTPAHCTBA U AHAJIUTHIECKHE MUKJIbI 240
§ 4. NTuddepernnansunie GOpMEI ¢ OCOOEHHOCTSIME IPOU3BOJIBHBIX KOpa3MepHocTeit 241
4.1. ITapameTpukc s KoMmiiekca jge Pama 241

4.2. Onpepnesnenus 242

4.3. Cny4ail KAHOHUYIECKOTO BJIOXKeHus1 242

4.4. Kommnekcuslit caydaii, codimcY = 1 242

4.5. Kommmekcunrt caydaii, codimeY > 2 242

§ 5. Murepnperanus Berdera-roMmoMopduama 243

5.1. Kommaekcusrit cioyqaii, codimcY = 1 243

5.2. KommnekcHsblit ciydai, codimcY > 2 244

5.3. BemecTBenno anasuTHdecKuii cayvait, Y cy6aHAINTHYHO U NIPOU3BOJILHON KOpa3MmepHOcTH 244
5.4. CHOBa KOMILJIEKCHBIN ciydail 244

5.5. CooTHOIIIEHNEe MEXKIy TOMOJIOIHSIMHU IOTOKOB U roMosorusmu Bopesnsa — Mypa 245
§ 6. Teopema o Boruere u Teopema Jlepe 245

6.1. Teopema o BuIueTe 245

6.2. Teopema I'pudpdurca o Beraerax 246

6.3. Obpamenne TeopeMbl O BbIYeTax; TeopeMa Jlepe 246

6.4. Obparmenue teopemsr I'pudpdurca o Beraerax 247

§ 7. ®opmysa Beruera 247

7 .1. Ciyuait opuerntupoBanabix CY-noaMHOXKeCTB 247

7.2. Nunexc Kporekepa aByx mOTOKOB 247

7.3. Cny4dail 3aMKHYTHIX ¢-CyOaHAJIUTUYEeCKUX neneil Y B X 248

JInteparypa 248

Tox uzmamnsa 1985

Towm 8
KOMILJIEKCHBIN AHAJIN3 - MHOTUE IIEPEMEHHBIE — 2
PenakTopbl-KOHCYILTAHTHI:
anen-koppecronment AH CCCP A.I. Burymkum,
nokTop du3.-mat. Hayk [.M. Xenknn

YIK 515.171.334 + 512.73 + 517.55

I. MHOI'OMEPHDBIE BBIYETDBI 1 X ITPWJIO2KEHU A

COJEPKAHUE

Tnaea 1. Meroap Berauciennst MEOTOMepHBIX BoraeTos (A.IL. IOxakos) 6

Bsenenue 6

§ I Teopus Jlepe. Teopema o paznoxkenuu Ppyaccapa 7

1.1. Korpanurna Jlepe 7

1.2. ®opma-BbIyueT, KJacC-BbIueT, (pOpMysia Beryera Jlepe 8

1.3. [Ipu3snaka korpanuns! Jlepe. Teopema o paznoxkenun ®Ppyaccapa 10

1.4. KoroMoyiorn4eckoe MmOHUKEHKE MOPSIKa MOJI0CoB 11

1.5. O6obimenue Teopun Jlepe Ha ciaydas mogMHOr000pa3uit KopazmeprocTu g > 1 13

§ 2. [Ipumenenne nBoicTBeHHOCTH AJtekcanaepa — [lonTpsaruna u gBoiicreennoctu ne Pama 14

2.1. Tlpumenenue gBovicrBenHOCTH Ajtekcangepa — [lourpsaruna 14

2.2. BplueTnl panuoHaJbHBIX (DYHKIUN JBYX ITepeMeHHbIX 15

2.3. Ilpumenenue gsoiicrBennoctu ge Pama 17

§ 3. ['omosrorutdeckre MeTOIBI HCCJIETOBAHHUS HWHTErPAJIOB, 3ABUCAIMUX OT IAapaMeTpoB. lIpmMeHeHHE BBIYETOB B
KOMOMHATOPHOM aHajuze 20
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3.1. AHAIUTHYECKOE TPOJOJIKEeHNe NHTErPaJIoB, 3aBUCIITUX OT mapaMeTpoB. Teopema 06 mzoronuu 20
3.2. Berniyienne Bokpyr MmHOXKecTBa Jlangay. @opmyna [ukapa — Jledmerna 22

3.3. HekoTopble mpuMepbl HHTETPAJIOB, 3aBUCAIIAX OT IIapaMeTpoB 25

3.4. IlpumMenenne BHIYETOB B KOMOMHATOPHOM aHaau3e 27
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ITukapoBckue mpoctpancTsa 137

Hepagencrso I'ypeuna u ero 0606menus 141
Knaccugeckoe HepaBencTso I'ypBuna 141

O0606menns mepasencrsa I'ypsuna 141

Teopemsl 0 coBnagenuu 144

Teopema Bopensa — Hapacumxana 144

TeopeMsl 0 coBnageruu B padmeproctu 1 147

YesoBusg Ha mpoobpas3bl JUBH30pOB 151

OTpenbHbIe PE3YIbTATH 00 OTCYTCTBHE OTOOpaXkeHuit 153
OTobpazkeHus KpyrobBeIX KoJer 153

O KeCcTKOCTH OrpaHuyYeHHbIX obsacTeit 155
OTrobpakeHus: MPOCTPAHCTB, CBA3AHHBIX C IMOJUHOMaMHU 06e3 KpaTHBIX KOpHei 153

T'nasa 2. Teopembl koHeuHOCTH 162

§ 1.

Henocrostuubie orobpakenuns: 162

1.1 YcaoBusa tuna runepboaunduoct 162

1.2.
1.3.
§2.
2.1.
2.2.
2.3.
2.4.
§ 3.
3.1.
3.2.
§ 4.
4.1.
1.2.
§ 5.
5.1.
5.2.

Orpunarenssaocts 1o I'payspry 162

Orobpazxkenus panra > k 165

JovunanTtabie orobpazkenus 166

IIpegBapurenbubie cBemeHus: 166

OrobpazkeHusi B 1pocTpaHcTBa 06mero tumna 169
Orpanuvenus Ha KiacChl TxaHs 173

YenoBus tuna runepboaudHocTu 175

I'pynmosr aBromopdusmos 176

KommakTabie mpocTpancTsa 176

HexomnaxTuble npocTpancTsa 179

Orenkn 4uciia orobpazkenuii 180

OTobpaskeHus KBA3UIPOEKTUBHBIX MHOr000pa3uit 180
Oyukiyuu 6e3 1ByX 3HadeHu 182

Jlpyrue TeopeMbl KOHEYHOCTH 183

Kouneunocts uncsia obpasos 183

CeMelicTBa, ceYeHUs, CTPYKTYPHI: OT/IeIbHBIE Pe3yabTaThl 185
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JIntepaTtypa 188
HomnomauTenpaas aureparypa 190

YIK 517.55 + 515.172.3

V. TOJIOMOP®HBIE OTOBPAKEHNY B C* 11 IPOBJIEMA I'OJIOMOP®HOMN
9KBUBAJIEHTHOCTU
C.U. Iunruayk

COJEPKAHUE

Bgenenwne 195

I'nmasa 1. Baga4uu rooMOp@HOI SKBHBAJEHTHOCTH U 'PAHUYHOE MOBeAeHue oTobpakeHuii 197
§ 1. OcuoBuble nouaTus 197

1.1. ®opwma Jlepu 197

1.2. CobcrBennnie rojomopdubie oTobpakenus 199

1.3. Anrebpouubie oTobpazkernus: 200

§ 2. O630p HEKOTOPBLIX pe3yabTaToB 201

2.1. Tomomopduble oTobparkerus obsacredl ¢ riagkumu rpaxHumamu 201

2.2. O61aCTH ¢ HEKOMITIAKTHBIMH TPYIIIAMHU TOJOMOP@HBIX aBTOMOPGU3IMOB 203
23. Orobpazxkenus “uz” 205

I'nmaBa 2. CooTBeTCTBHE I'PAHUI] H TOJOMOPMHAS SKBUBAJIEHTHOCTL 205

§ 1. HenpepsiBroe npogosxenue 205

1.1. Merpuka Kapareomopu 205

1.2. Heupepsisroe npogoskenue 207

§ 2. Inmagkoe 1 aHAJIUTUYECKOE TPOIoJIKeHne 208

2.1. Teopema Peddepmana 208

2.2. Ananurudeckoe mpoposikenue 208

2.3. [lpumenenns 211

2.4. O606menus 211

T'napa 3. AHAJIUTHYECKOE MPOJOJ2KEHHE W FOJOMOPQHAS SKBUBAJEHTHOCTD 212
§ 1. JloxasipHbIe IPEOOPA3OBAHKS BEIIECTBEHHBIX I'MIIEPIIOBEPXHOCTEH U HOpMaJIbHBIE (MOpMbL 213
§ 2. AHaJIuTHYECKOE IPOOJIKEHHNe JIOKAJIbHBIX 0TOOparkenuii 218

JIntepaTtypa 220

VIK 515.172 + 514.763.47

VI. TEOMETPUSI CR-MHOI'OOBPA3UII
A.E. Tymanos

COIOEP>KAHUE

Bgenenne 225

§ 1. C R-mHOr0o0bpasus 225

§ 2. IIpo6nema sxBuBanmenTaoctu C R-muoroodpasuit 230

§ 3. l'unepnosepxnoctu B C™ 1 234

§ 4. IlpunyguresnpHas IVIALKOCTD W IPUHITANLI IPOLOZKeHus 241
Jluteparypa 245

VIK 517.55 + 514.763.47 + 514.3

VII. CYIHIEPCUMMETPUA 1 KOMIIJIEKCHAA TEOMETPUA
A.A. Pocamrit, O.M. Xynasepaan, A.C. IlIsaprn

COJEP?KAHUE

§ 0. Beenmenue 247

§ 1. PaBHompasue moJIeBBIX U IPOCTPAHCTBEHHBIX IEPEMEHHBIX 251
§ 2. CynepmpocTpaHcTBo 256
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§ 3. Cynepcummerpus 262

§ 4. Cyneprpasurarus 264

§ 5. [IpuBeieHne MOBEPXHOCTEH K HOPMAJIHHOMY BHAY 268
§ 6. Cyneprpasurtanus u C-CTpyKTypsr 271

§ 7. CynepkaaubpoBOUIHbIE mOJIsT 273

§ 8. l'eoMeTpus CyIEpCBETOBBIX Teode3nyveckux 279
Jluteparypa 283

Ton n3mannsa 1986

Tom 10
KOMILJIEKCHBII AHAJIN3 - MHOT'YE IIEPEMEHHBIE — 4
Perak rOpbI-KOHCYIBTAHTBI:
kaugugar pusnko-maremarndeckux Hayk C.I. TwagukuH,
JIOKTOp du3uko-Maremarndecknx Hayk [ M. Xenknn

VIIK 515.17

I. METO/ABI TEOPUU ITYUYKOB I IIPOCTPAHCTBA HITENHA
AJL. Onanmmmk

COJEP>KAHUE

IIpenucaosue 6

§ 1. ITyuku 6

1.1. Oupenesnenne my4ka 6

1.2. ITyukm poctkoB (pyuxnuii. [Ipeamyuxn 8

1.3. [Ipocreiiimue noHATHUSA, CBA3aHHBIE C IIyYKaMHU I'DYII, ajaredbp u moaymneit 10
1.4. llogbem ceuenuit 12

1.5. Ilpogoskenue ceyenuii 16

1.6. Ilpsambie u obpaTHbie 00pa3b 17

§ 2. Komnekcuble npocTpancrsa 18

2.1. AHaJIMTHYECKHE JOKAJIbHBIE aare6psl 19

2.2. Ananurudeckue MHOXKeCTBa, 20

2.3. OKOJIBIIOBaHHBIE TPOCTPAHCTBA 22

2.4. KorepenTHele ny4ku moayseit 25

2.5. AHAJIMTHYECKHE IPOCTPAHCTBA 27

2.6. Hopmasbubie mpocTpancTa 31

2.7. KoHCTPYKIIMM KOMIIJIEKCHBIX IIPOCTPAHCTB 32

2.8. T'omomopdHbIE paccaoerus: 34

2.9. Mepomopdubie GyHKIUE U JUBH30PEL 36

§ 3. Koromostorun co 3HAYEHUSIMHA B IMydKe 38

3.1. [IpensarcTBue K nogbemMy cedeHus 38

3.2. CuMmaunuagbHBIE CXeMbl B KoromoJjiorun Yexa 39

3.3. OcHOBHBIE CBOHCTBA KOromoJjoruit 42

3.4. Beruancierne KOroMoJIOTH# IIPU TIOMOIIH PE30JbBEHTHI 44
3.5. Kommnekcs! auddepennuanbubix dopm 45

3.6. Teopemnr Ky3zena 48

3.7. Koromosoruu co 3Ha4eHUSIMH B IIy4YKe HeabeseBbIX I'pymir 51
§ 4. IIpocrpanctsa Illreiina 53

4.1. Onpegenenne u npuMepsl npocrpancts [reitna 54

4.2. Teopemsl Kaprana 56

4.3. lanpHeiine IpuMepsl 1 KOHCTPYKIuY npoctpancTs lreiina 60
4.4. Ilpo6nemsr Kyzena u [Tyankape 62

4.5. Tononoruyeckue cBOHCTBA 63

4.6. Bioxkenust B adbduHHOE TIPOCTPAHCTBO 64

4.7. TomomopdHbIe paccioeHus cO IMTeAHOBEIME 0230t u caoem 64
4.8. Il reiinoBsl anarebpsr 66

4.9. I'ostoMOpHO BHIIYKJ/IbIE IPOCTPAHCTBA 68

Jlutepatypa 69

VIK 515.176.3 + 515.171.3
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I1. TOJIOMOP®HBIE BEKTOPHBIE PACCJIOEHIA 1 ITIPUHIINIT OKA — TPAYSPTA
1O. Jlaiirepep

COJEPKAHUE

IIpenuciosue 75

§ 1. IIpegBapuTenbubie cBegeHus 76

§ 2. Teopema 0 HeABHOW (PYHKINK U 2KECTKOCTH IOJOMOP@HBIX BEKTODHBIX PAcCiIOeHuit 79

3. Teopema I'payspra 85

. HokazarenscTBO TeopeMmbl ['payspra. [. PynnamenTtansHas npobiema 88

. NoxazarenbcrBo Teopemsl I'payspra. II. OcuoBras teopema 89

. HokazarenscTBo Teopemsl ['payspra. I1I. Beiox Teopemsr I'payspra u3 ocHOBHOI TeopeMbr 93
. Teopema I'payspra aus nap Oxa (mo @opcerepy m Pammnorry) 96

. [Ipunoxxenus 97

. Beckoneunomepusnie 06001menus: reopemsr ['payspra 100

§ 10. Teopema ['payspra gmsa A-paccioennit 103

§ 11. Xapakrepuzanus mTeAHOBHIX 006sacTell B TepMunax npuniuna Oxa 104

§ 12. T'omomopdHEle BeKTOpHBIE paccaoeHus Hag cdepoit Pumana 105

§ 13. D-paBHOMepHBIE paccyoeHus Haj obmactamu B P™ u ux npeobpasosanne ITenpoysa 110
JInteparypa 119
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§
§
§
§
§
§
§

VIIK 515.179.2

III. ZAEQOPMAIINNM KOMIIJIEKCHBIX ITPOCTPAHCTB
B.II. ITasamomos

COJEPKAHUE

Beenenue 124

I'nmaBa 1. OcHOBHBIE onipeseneHus 132

§ 1. Komnnexcusre mpocrpancTsa 132

§ 2. PocTKM KOMILJIEKCHBIX IPOCTPAHCTB 136

§ 3. Ilnockue orobpazkenus: 139

§ 4. Tedbopmarnuu 140

I'naBa 2. O6mas Teopusa gedopmarnuii 142

§ 1. Pe3ospBenTa 1 KacaTeIbHAS KOTOMOJIOTHS AHAJUTHIECKON anrebpsr 142
§ 2. Pe3osbBeHTa KOMIIJIEKCHOTO IPOCTPAHCTBA 146

. Kacarenpubrit komniexc u xkoromosiorust 148

. Orobpazkenune Komaups — Crencepa u guddepennuan gedpopmarnuu 151
. IlpensircTBust K npogosnkenuto gedpopmaruii 153

. Bepcaspubie gedopmaruu 155

. Monynapuble qedopManuu 1 Bapualus KacaTelbHON KoroMmosoruu 156
aBa 3. Hexoropsle npuMeps! U CHenpaIbHble BOIPOCHL 159

. Bepcanbubie gedopmariuu pocTKoB 159

. Hedopmarun KOMIAKTHBIX PUMAHOBBIX MOBEpXHOCTEH 161

. 2KecTkme pocTku u mpocTpaHcTBa 163

. Hedopmanuu nNpOEKTUBHBIX MOJIHBIX lepecedenuii 164

. Hedopmanuu muHOrOo06pasuit Xomda 169

. Ocobsre pocrku Kuteitna u paspernenue ux gedopmanumit 174

. IIpumepsr npensarcreuit 176

aBa 4. ledopmaruu npyrux o6beKTOB aHAJIUTHYECKOH reoMmeTpun 179

. OYHKTOPHAJIBHBIHM A3bIK 179

. Hedopmanus BeKTOPHBIX PACCJIOEHUM U KOTePEHTHBIX IIyYKOB 181

. Hedopmarun OTHOCUTEIBLHBIX IPOCTPAHCTB 184

. Crabunpabie mOoAMHOT000pas3ust 186

. Hedopmanuu rosomopdubix orobparkenuit 187

. YCTOWYMBOCTH POCTKOB TJIAKUX oTOOpakennit 190

. Hedopmanuu romomopdHbIx caoenuit 191

. Hedopmanun C R-muOroobpasuit 193

aBa 5. ['eomeTpus medopmanuit u nepuoasl guddepennunaabHbix Gopm 196
. Crpykrypa 6a3sr medpopmarnuu 196

. Knaccudukarus poctkos 197

. Pacciioerne Munnopa 199

. Ypasuernus Ilukapa — @ykca B pacciaoerun 201

. Hedopmanumu ocobbIX TOUEK BEITECTBEHHBIX MHIEpIoBepxHOCTEeH 204

. [epuoabr quddepennmanbabix GopMm u Teopembl Topesu 207
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§ 7. Bapuamuu cTpykTyp Xomxka 210
§ 8. CMemanHble CTPYKTYPHI XOXKA U XapaKTepucTuyeckue yucia 214
JIntepaTtypa 216

VIK 515.177.5

IV. OJTHOPOJHBIE KOMIITJIEKCHBIE MHOI'OOBPA3UA
JL.H. Axuesep

COJIEP>KAHUE

Bsemgenue 223

§ 1. DpDMHUTOBBEI CHMMETPHIECKHE IPOCTPAHCTBA 226

®darossie MHOrooOOpasus 235

OpHOpOgHBIE BEKTOPHBIE paccioeHus 239

KoMmmakTabIE OMHOPOAHBIE KOMILJIEKCHBIE MHOT0OOpasus 245

Tostomopdabie PyHKIMH HA OSHOPOAHBIX KOMILJIEKCHBIX MHOT00Opas3usix 249
MepoMopdHbIe (DYHKIMN HA OJHOPOIHBIX KOMIIJIEKCHBIX MHOroo0Opasusix 254
TlouyTu omHOPOAHBIE KOMILIEKCHBIE MTPOCTPAHCTBA 257

Obnactu 3uremns 263

OIHOPOIHBIE K3JIEPOBBI MHOTOOOpa3us 269

ureparypa 271

§
§
§
§
§
§
§
§
JI

Tox uznannsa 1986

Tom 11
AJITEBPA — 1
Peak TOpbI-KOHCYIBTAHTHI:
wien-koppecrnorgeaTr AH CCCP A.U. KocrpukuH,
aner-koppecrougent AH CCCP I.P. lTadgapesuu

VIIK 512

OCHOBHBIE TTOHATUA AJITEBPBHI
1.P. Tadapepuu

COIOEPXKAHUE

IIpenucaosue 7

§ 1. Yro rakoe anre6pa? 9

Wnesa xoopnuaaTu3amnuu. llpuMepsl: cioBapb KBAHTOBOW MEXaHUKHM U KOODJAMHATHU3AINS KOHEYHBIX MOJeseil akCuoM
COYETAHWS U MAPALIETbHOCTH

S 2. Tlons 15

Axcuombr moss. M3omopdusm. Tlose parnuoHaIbHBIX DYHKIHH OT HE3aBUCUMBIX MEPEMEHHBIX, [T0JIe PAIIMOHATBHBIX
dyurnuit Ha MWIOCKOM aarebpandeckoil Kpupoii, mose psixos JlopaHna u (opManbHbIX psagos JlopaHa.

§ 3. KommyTarusHble KObITA 21

AKCI/IOMLI KOJIbITa. ,ZLBJII/ITQIII/I HYJd 1 OEJIOCTHBIE KOJIbILA. HOJ’IB YaCTHBIX. KOJ’ILL{O MHOT'O4JI€EHOB. KOJ’ILHO IIOJIMHOMHAJIbHBIX
dbysknuit Ha nI0cKoi anrebpandeckoil KpuBoil. KousbIlo cTeneHHBIX pAgoB U (HOPMAJBHBIX CTEIEHHBIX DsJI0B. ByseBbl
KoJbIa. Ilpambre cymmst kosen. Kombno nenpepsiBabx Gynknuitl. Pasioxenne na MuokuTe . PakTOpPUAIBHBIE KOJILIA.
ITpumepsr haKTOPHAILHBIX KOJIELT.

§ 4. Tomomopduambr u uaeaas: 29

Tomomopdusmer, uaeasnnbl, (pakTopkobia. Teopema o romomopdusmax. FoMoOMOPPU3MBI OTPAHUYEHUS B KOJIBIIAX
dbyuknuit. Kosbra riaBebIX naeano. CBA3b € (haKTOPHAJBHOCTBIO. Y MHOXKEHUE HJEAJIOB. XapaKTEPHUCTUKA IIOJIH.
Pacuinpenne, B KOTOPOM 33JaHHBIH MHOIOWIEH HMEET KOPEeHb. Ajare6pawmdeckud 3aMKHYTbE NOJs. KOHEUHBIE ITOJIA.
IIpencraBnenune sjieMeHTOB OOHIUX KOJel KaK (bYHKIME Ha MaKCUMAaJbHBIX M IIPOCTHIX Hjeasiax. lleawple dmcia Kak
GbyHKIUE. YIbTPAIPOU3BEACHUS U HECTAHLAPTHBIA ananu3. KoumMmyTupyiomue guddepeHuaabHble OIepaTopsl.

§ 5. Moxynu 40
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IIpssmble CyMMBI U CBOOOIHBIE MOIYIU. TeH30pHBIE TpOU3BeAeHus. TeH30pHAS, CHMMETPUYECKAs U BHEIHASA CTEIeHb
MOYJIsI, ABOACTBEHHBIN MO/Y/b. DKBUBAJEHTHOCTh H€AJ0B M m3oMopdusm momaysieit. Moxynu nudpepeHnmanibHbIX
GbopM U BeKTOPHBIX nojeil. CeMellcTBa BEKTOPHBIX IIPOCTPAHCTB M MOMAYJIH.

§ 6. Anrebpaunueckuil acmekT pazmepHocTH 49

Panr moxysnsa. Monysmu KoHedHOro TUA. MOIY/IHM KOHEYHOTO THIA HAJ KOJIBIIOM IJIaBHBIX U1eaJIoB. HETepOBHI MOIYIH
u KoJibIla. HETEPOBBI KOJIBIA U KOJIbIA KOHEYHOrO Tuna. Ciy4dail rpaayupoBaHHbiX Kosen. CTeneHs TPAHCHEHIEHTHOCTH
pacmuperus. KoHe4uHble pacHIupeHUs.

§ 7. Anrebpanueckuil acuexT mH(pUHNTE3NMAIBHBIX HOHATHH 60

DyHKIUN C TOYHOCTBHIO 70 OECKOHEYHO MAJBIX BTOPOTO IODSIAKA M KAaCATeIbHOE MPOCTPAHCTBO K MHOTOOODPA3HUIO.
Ocobbie Touku. BekTopHble 1O u AuddepeHNnaJIbHbIE OMEPATOPLI IEPBOTO MOPSIKA. BECKOHEYHO MAaJibleé BBICIITHX
nopsakos. Ctpyu u nuddepenimaabable 0nepaTopsl. [lonoSHeHNs KOJIel], -aJudecKue 9uciaa. HOpMUPOBAHHBIE TOJIS.
Hopwmbl 1oy pallMOHAJIBHBIX YHCET U PAlHOHAJBHBIX (hyHKIui. [losng -agudecknx 9uces B TEOPUHU YUCEI.

§ 8. HexommyTaTuBHBIE KOIBLA 72

OcHosuble onpesenenns. Anre6psl Ha KoabaMmu. Koo suomopdusmos moays. I'pynmnosast anredbpa. KsaTepHuons
u tesna. TBucTOpHOE pacciaoeHue. JHAOMOPDUIMBI N-MEPHOrO MPOCTPAHCTBA HAL TeJIOM. TeH3opHas aaredpa 1 KOIbLIO
HEKOMMYTATHBHBIX MHOTOWIEHOB. BHemusas anrebpa. Cynepasnrebpor. Anredbpa Kauddopaa. Ilpocteie kosbia u anredpst.
JleBBle u TIpaBble UAEANBI KOJBIA SHIOMOPGU3IMOB BEKTOPHOT'O MPOCTPAHCTBA HAJ TEIOM.

§ 9. Moaynu Hajx HEKOMMYTATHBHBIMHE KOJIbIAMHA 86

Moaynu n npencrabienus. lIpencrapiaenus aarebp Ha MAaTPUYHOM s3bIKe. [IpocThle MOAYIM, KOMIIO3UIUOHHBIE

pagpl, Teopema 2Kopmana — ['énpaepa. Jnuna Mogyas u KOAbIa. DHAOMOPdu3MBL Mogynei. Jlemma Illypa.

§ 10. IomympocTsie MOAYIH U KOJBIA 92

ITonyupocrora. Iloxynpocrora rpynmnosoit anredpsr. Mogynu, Hag HOIYyIPOCTHIM KOAbIOM. llomynpocTsie KoOJbiia
KOHEYHOH AJInHbL: TeopeMa Bengnep6épra. IIpocThbie KObIla KOHEYHOM IUIHHBI ¥ OCHOBHAS TEOPEMAa IIPOEKTUBHON reOMEeTPHH.
PaxTOPHI 1 HEIpEePLIBHLIE TeoMeTpuu. [TomynpocTeie anre6prl KOHEUHOTO PAHTa HAJ aAreOpamdecKy 3aMKHYTHIM IIOJIEM.
IIpumeHeHUst K TPEICTABIEHNSAM KOHEYHBIX I'DYIIIL.

§ 11. Tesna xoueunoro panra 104

TeJIa KOHEYHOT'O PAaHra HAJ IIOJIEM BEINECTBEHHBIX YHCe/I U KOHCYHBIMU ITOJISAMU. TeopeMa T3eHa u KB&3I/I&J’II‘e6paI/I‘{eCKI/I
3aMKHYTHIE 0J1s. [[eHTpabHble Tejla KOHEYHOI'O PAHra HaJ| IOJIEM -3 IHY9eCKUX U II0JIEM PAIlMOHAJBHBIX HHCEN.

§ 12. IlorsaTue rpymnsr 110

I'pymnet npeobpazosanuii. Cummerpun. ABToMOpdU3Mbl. CHMMETPUN JUHAMUIECKHX CHCTEM U 3aKOHBI COXPAHEHHUSI.
Cummerpuu GhU3HIECKUAX 3aAKOHOB. I'pymel, peryspuoe geficrsue. [logrpynmns:, HOpMaJIbHBIE AEIATENIH, PAKTOPIPYIIIILL.
ITopsanox anemenTa. I'pynmna kjgaccos naeason. I'pynna pacmupenuit moaysst. ['pynma Bpayaspa, [Ipsmoe npoussegenne
NBYX TDYIII.

§ 13. IIpumMepst rpynm: KOHeUHbIE rPynnbl 124

CrMMeTpHUYeCKHe U 3HAKOIlepeMeHHbIe IPYIIBL. ['py bl CHMMeTpHi TPABUIBHBIX MHOTOYTOJIBHUKOB M IIPABUIBHBIX
MHOTOIPAHHUKOB. ['pymnmnel cumMmerpuii peunrerok. Kpucramnorpaduaeckue knaccsl. KoHeIHBIE IPYINObI, TOPOXKICHHBIE
OTPaXKEHUSIMU.

§ 14. Ilpumepst rpynm: 6eCKOHEYUHDbIE JUCKPETHBIE IPynmbr 141

JluckpeTHble rpynnsl npeobpasosanuit. Kpucrannorpaduydeckue rpynnsl. JIMCKpeTHBIE IPYIIIBI ABUXKEHUH IJIOCKOCTH
Jlo6agesckoro. Moaynapuaa rpymnmna. CBOOOJHBIE TPYNIBI. 33aJaHue PYMI COOTHOIIEHUsIMH. Jlormyeckue MpoOJIeMBbI.
QyngaMeHTa bHadA rpynmna. I'pynna yssna. I'pynma koc.

§ 15. Ilpumepsr rpynm: rpynnst JIun u anrebpandeckue rpymmsl 158

I'pynnet JIu. Topsrl. Ix ponb B Teopeme JInysuana. Knaccudyeckue KOMIAKTHBIE IPYIIBI B HEKOTOPBIE CBA3M MEXITY
unmu. Kiaccuaeckne KoMmIieKcHbie rpynmnbl JIu. Hekoropeie gpyrue rpymnmsl Jlu. Ipynma Jlopenma. Axrebpandeckne
rpynnsl. I'pynnbr agesneit.

§ 16. O6mue pe3yabTaThl Teopuu rpymm 171

IIpsimbre npoussesenus. Teopema Bepnepbépua — Pemaka — Illmugra. Komunosunuonnsie psigbl. Teopema 2Kopaana —
I'énpnepa. [IpocTeie rpynnsl. PazpemuMmeie rpynmnet. IIpocTeie KoMnakTHbIe TpyIIEL JIu. IIpocThie KOMIIIEKCHBIE TDY B
JIn. IIpocThle KOHEYHBIE TPYIIIIHI.

§ 17. Ilpeacrapnaenus rpynn 180

IIpencrapnenusa koHeYHBIX Tpymnil. COOTHOIIEHU OPTOrOHAJIBHOCTH. IIpencTaBiieHns KOMIAKTHBIX rpymni. MaTerpan
no rpynne. Teopusa Ienbmroabsnma — JIu. XapakTepbl KOMMYTAaTUBHBIX KOMIAKTHBEIX Ipynn u pansl @ypwe. Tensopsr
Beitns u Puwaun B werbipexMepHoii puManoBoii reomerpun. IIpencrasnenus rpynn SU(2) u SO(3). DddexT 3eemana.
HpeACTaBﬂeHI/IH HEKOMIIAKTHBIX I'DYIIIL JII/I HOJ’IHaH IPpUBOAUMOCTD Hpe,ZLCTaBIIeHI/Iﬁ KOHEIHOMEPHBIX KJIACCAICCKUX KOMIIJICKCHBIX
rpynn Jlu.

§ 18. Hekoropsie mpuioxkenus: rpymn 199

Teopus I'anya. PazpemmmocTs ypaBaenuil B paaukasiax. Teopus lanya nudpdepennmnanbubix ypapuennii. Kinaccudukanms
Hepa3BETBJIEHHBIX HAKPBHITHH U DyHJaMeHTaJbHas rpymmna. [lepBas ocHOBHasA TeopeMa TeOpUH HHBAPUAHTOB. IIpeacraBienus
TPy U KyIaCCH(UKAIUA IEMEHTAPHBIX TaCTHUI].

§ 19. Anrebps! JIu u HeaccomuaruBHas aarebpa 212

Ckobka Ilyaccona kak npumep anrebpst Jlu. Koabua u anredpst Jlu. Teopust Jlu. I'pyunst Jlu u gBuzkeHus: TBepmoro
Tesa. Yucna Kasu. KBazukoMniekcHas CTpYKTYpa Ha HIECTHMEDPHBIX IOAMHOT006pa3usax BOCBMIMEPHOIO IPOCTPAHCTBA.
HeacconpmaTuBHbIe BellleCTBEHHBIE TeJIa.

§ 20. Kareropuu 226

JrarpamMsl U KaTeropuu. @yHKTOpbI. PYHKTOPHI, BOSHUKAIOIINAE B TOMOJOTHHU: IPOCTPAHCTBA IeTe b, HAJCTPONKH.
I'pynnsl B kaTeropun. I'oMmoTonuyeckue rpymnmsl.

§ 21. l'omosorugeckas aarebpa 239

Kowmmrekenl u ux romosioruu. ['oM0o/10rum 1 KOroMojoruu noau3apos. Teopema o HenogBmxkHON Touke. Jluddeperiuanbanie
dbopmbl 1 Koromostoruu e Pama. Teopema ne Pama. Tounas nocienoBaTebHOCTS KOroMmosioruii. Koromosoruu moaymeit.
Koromostorun rpym. Tonosoruyeckuit CMbICJ KOroMoJs1oruit guckperusix rpymi. Ily4ukn. Koromosaoruu nyukos. Teopembr
KoHeuHOCTH. Teopema Pumana — Poxa.
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§ 22. K-teopus 259

Tomnosornueckast K-reopusi Bekropusre paccnoenust u dynkrop Vec (X). Teopema mepuopmdsocT U HyHKTOPHI
Kn(X). 'pynna K;(X) u 6eckoneunomepnas auneiinas rpynna. CEMBOJI SJIHITHIECKOTO AudPepeHInagbHOrO OnepaTopa.
Teopema 06 mumexce. Anredpamueckas K-teopusa. I'pymna kgaccoB mpoekTuBHBIX Mogyieit. I'pynmert Ko, K1 u Ky
Kosbna. ['pynna K noss u ee ¢BA3b ¢ rpynnoit bpayspa, K-teopus n apudMeTuka.

KommenTapuii k aureparype 269

Jlureparypa 274

Mmennoit ykasaresns 280

ITpenmMeTHbI yKazaTenas 282

Tox nzmamnsa 1986

Towm 12
TOIIOJIOIUA — 1
Perak TopbI-KOHCY/IBTAHTBI:
akajgemuk C.I1. HoBuxkos,
KauaugaT pusunko-maremarundeckux Hayk .B. @ykc

VK 515.14

TOIIOJIOT' S
C.II. HoBukos

COJIEP>KAHUE

I'nasa 1. IIpocreiimue Tomosoruyeckue CBOUCTBA 8

I'naba 2. Tononoruyeckue npocrpancTsa. Paccioennsa. I'omoronuu 17

§ 1. Bameuanusa u3 obreit Tomosoruu. TepMmunosorust 17

§ 2. l'omoronuu. 'omoronnveckuit Tun 20

§ 3. HakpoiBaromas romoronus. Paccioenns 22

§ 4. 'omoronmueckue rpynnsl u pacciaoenusi. Tounsie nocmenosarensaoctu. llpumepsr 25

FnaBa 3 CI/IMHJ’II/IL[I/I&IILHHB " KJIETOYHbIE KOMIIJIEKCHI. FOMOJ'IOI‘I/II/I " KOTOMOJIOTHUH. CBHSB C TeOpI/IefI TOMOTOMHH.
IIpenarcreusa 40

§ 1. CuMniunmaabHbBIe KOMILIEKCED 40

§ 2. Tomosorun n Koromosoruu. /IBoticrBennocts Ilyankape 46

§ 3. Ormocurenpuble roMosoruu. TOoUHAS HOCIELOBATENLHOCTL Hmapbl. AKCHOMBI Teopuu romosoruii. Kierounbie
KOMILJIIEKCHI H4

§ 4, CuMyMnuaabHBIE KOMIJIEKCHI M APyrue Buabl romoJoruit. Cumrynspubie romosoruu. [IoxpeiTus H mydkn.
TouyHas nOCIEA0BATENBHOCTD IIYYKOB B rOMOJIOTHi 61

§ 5. ToMmomoruu HEOJHOCBSI3HBIX KOMILTEKCOB. KoMiiekcsr monyneii. Kpyuenue Peiinemeiictepa. [IpocToit romoTonuueckmi
Tun 65

§ 6. CHUMILTKaHAJBbHBIE M KJIETOYHBIE PACCIOEHHS CO CTPYKTYPHO# rpynmoii. [IpengarcTBus. YHUBEDPCATBbHBIE O0HEKTHI
— YHHBEDCAJIbHBIE DACCIOEHNsI U yHUBEPCAJILHOE CBOHCTBO KOMILIEKCOB Difnenbepra — Makieiina. Koromomoruaeckue
onepanuu. Anrebpa Cruapona. CrekTpajbHas IOCIeJ0BATEIbHOCTL Agamca 73

§ 7. Knaccuveckuil annapat reopuu romoronuii. CiekTpaJibHast OCJ1e10BaTeIbHOCTE Jlepe. ['omosioruu paccioeHuii.
Metox Kaprana — Ceppa. Bamus I[ToctaukoBa. CrabuiibHBIE pe30JabBEHTHI Aamca 93

§ 8. Omnpegenenue u csodicrBa K-reopuii. CnexkrpanbHas nocaeaoBarebHOCTh ATbr — Xupnebpyxa. Omeparun
Apamca. Anagorn nzomopdusma Toma u Teopemsr Pumana — Poxa. Duumunrudeckue omeparopsl H K-teopus. I'pymnmst
npeobpazoBanuii. YerbipexmepHble MHOTOOOpasusa 101

§ 9. BopauaMmel 1 KOOOpAM3MBI KaK 0000IEHHBIE TOMOJIOTHH U KOTOMOJIOTHH. AHAJIOIM KOTOMOJIOTUYECKHUX OMePAIU.
CrekTpajbHas nociaeosaTebHOCTh Agamca — HoBukosa. PopmanabHble rpynnbl. [agkine npeobpa3oBaHusl KOHETHOTO
nopaaka 111

I'nasa 4. I'magkue maOTrOOOpasms 125

§ 1. OcuoBHble nousgTus. I'ankue paccioeHusi. CBA3HOCTU. XaPAKTEPUCTUYECKHE KJIACChl 125

§ 2. Tomostorum ryagkux MHOroo6pasuii. Kommiekcunie MEHOro0Opasus. Kiaccnyeckoe BapUallMOHHOE UCYUCIIEHNE B
nenoM, H-nipoctpancTsa. MHOro3uHaunbsle (hbyHKIUKM U (HYHKIUOHATIH 146

§ 3. Tmagkue mHOTrOOOpa3us u Teopusi romoronuii. OcHalenubie MHOT006pa3us. Bopausmel. [Ipocrparncrea Towma.
®opmynsl Xupuebpyxa. OIeHKH MOpsAgKa roMOTOnuYecKuX rpyni cdep. Ilpumep Munnopa. llemoguciennsie cBoiicTBa
xobopau3mMoB 179

§ 4. Kutaccudukannouable TpobIeMbl TEOPHUE IIAAKAX MHOr0oo6pas3wnii. Teopus ummepcuit. MHOr006pas3us roMOTONIIECKOTO
tuna cdepst. B3anmoorromenns mexay rmagkuvu u P L-mu0roo6pasusavu. Knacce: Ilortpsaruaa (nesogncnernse) 198

§ 5. ®yngaMeHTa bHAs IPYNNa B alllapaTe TOMOJOrHH. MHOroob6pasms MajblX pasMmepHocTedl n = 2,3. V3ibl.
T'panuirsl OTKPBITHEIX MHOT00Opa3uii. Tomosornyeckast HHBAPUAHTHOCTD PAIMOHANBHBIX KiIaccoB [louTparuna. Kinaccudukanuonnas

36



TeOPHUs HEOTHOCBSI3HBIX MHOT006pa3uit pa3MepHOCTH > 5. Bricumue curHaTypbl. 9pMuToBa K-Teopus. ['eomerpudeckas
TOMOJIOTHsI, KOHCTPYKITHH HEIPEPHIBHLIX romeoMopdu3mos. IIpumep Munnopa. I'umoresa xosbra. Tomosorudeckue u
PL-cTpyKTypsl 212

3aka0UnTe/IbHbIE 3aMedanus 238

JlntepaTtypa 239

VIIK 515.16

KJTACCUYECKUE MHOI'OOBPA3U A
I.B. ®ykc

COIEPXKAHUE

I'naBa 1. Cdepsr 255

§ 1. T'omoronnueckue rpymnnsl 255

1.1. O6mue dakTo 255

1.2. Tabsmunas nadopmarus 259

1.3. Ppynust my,41(S™) 260

1.4. Tpynnst mmp42(S™) 262

1.5. J-romomopdusm Yaiitxena 263

§ 2. Jludpdepennuaabuble CTPYKTYPHl 264

2.1. O6mas Teopus 264

2.2. KoHKpeTHBIe KOHCTPYKITUM 9K30THYeCKUX cdep 265

§ 3. lomonuenus 266

3.1. CtpykTypHl 266

3.2. BekTopHbIe TOJS U MOJIS TJIOCKOCTEH 267

3.3. Cnoenust 267

I'napa 2. I'pynnst JIu u maoroo6pasusa [ltudens 268

§ 1. I'pynmst Jlu: reomerputeckas nadopmarus 268

1.1. O6mue dakTor 268

1.2. Hexoropsle rpynnst JIu Manbsix pasmepHocTei 269

1.3. l'omoTonmyeckue rpynnst 270

§ 2. I'pynmst Jlu: romosorudeckas nudopmanus 272

2.1. BemjecTBeHHBIE KOTOMOJIOTHN 272

2.2. Koromosioruu 1o MoJysio “xopomux npocTsix 4ucesn’. 1enouncienusie kKoromosoruu rpynn U(n) u Sp(n) 273
2.3. Koromosorum OpTOroHAJbHBIX U CIMHOPHBIX IPYII 10 MOV 2 273
2.4. KoroMosoruu UCKIIOYUTENIbHBIX IpyIT 274

2.5. K-dyuxTop 274

§ 3. Muoroobpazus [lltudens 275

3.1. OnpegesneHust; reOMETPUYIECKAS U TOMOTOIKYECKas uudopmanus 275
3.2. Koab1a koromoJioruit 276

T'naBa 3. Muoroo6pasust u npoctpancTBa I'paccmana 277

§ 1. T'eomerpuueckas nudopmamus 277

1.1. Onpenenenns 277

1.2. O6mue dakTor 278

1.3. Peanuzamus muoroobpasuit G(m,n), CG(m,n), G4 (m,n) B €eBKIAXJOBBIX U IPOEKTHUBHBIX IPOCTpaHCcTBaxX 280
§ 2. l'omousiornyueckas uHpopManus 281

2.1. Knerouynoe pazbuenue 281

2.2. ToMos0THH ¥ KOTOMOJIOTHU: KJIETOYHbIE BBIYUCTIEHNST 284
2.3. Kosnbna xoromosiornu 287

2.4. K-dyukrop 291

I'naBa 4. /Ipyrue Ba>kHbI€ OSHOPOJHBIE TPOCTPAHCTBA 292

§ 1. Muoroobpasus diaros 292

1.1. O6mue cBemenus 292

1.2. Knerounoe pazbuenune 293

1.3. 'omosioruu u xKoromosioruu 294

1.4. Cay4=ait MEOrO06pa3us moAHLIX (hiaros 295

1.5. O6061mmenns 295

§ 2. Muoroobpasus U()/SO(n) u U(n)/O(n) 296

2.1. Ob6mue cegenns 296

2.2. Knerounnre pazbuenus 297

2.3. Knero4ynsle BHIYMCI€HHS TOMOJIOTHI 298

2.4. Konbua xoromosioruit 299

§ 3. Muoroo6paszus SO(2n)/U(n) u U(2n)/Sp(n) 301

T'naBa 5. HekoTopble MHOro06pa3us MaJbix pa3zMepHocTeii 302
§ 1. BamkuyTBIe MOBepxXHOCTH 302

1.1. CranmapTHable TOBEpXHOCTH 302
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1.2. TomoTonuueckue cBoiictsa 303

1.3. ABromopduzmer 304

1.4. KoMmniekcHble CTPYKTYphI 305

§ 2. Hexoropere Tpexmepuble MEOroobpasusa 306
2.1. JIunzer 306

2.2. Cdepa Ilyanxape 308

§ 3. Hexoropsre yeTbipexmepHbie MHOTO0Opas3us 309
Jlureparypa 312

Tox mzmanmst 1986

Towm 13
AHAJINS — 1

YAK 517.15 + 517.44 + 517.518 + 517.52 + 517.53 + 517.54 + 517.58

I. PAIblI 1 UHTEI'PAJIBHBIE ITPEJICTABJIEHN A
M.A. Esrpados

COJEPKAHUE

Beenenune 5

I'naBa 1. Pa3BuTue npeacTaBieHU# O CXOAUMOCTH T

§ 1. Yucmossle paast 7

§ 2. HecobcrBenupie nurerpaasr 10

§ 3. Perynspubie METOIBI CyMMHUPOBaHus 14

§ 4. OyHKIHOHAIbHEIE PAALL 19

§ 5. CXomuMOCTh B (pyHKIMOHAJIBHBIX ITPOCTPAHCTBAX 24
§ 6. Perynspu3anus unrerpagos 27

§ 7. ®opmasbHBIE DALl U ACHMIITOTHIECKHUE DSIABI 32
I'naBa 2. Texunuka gefictBuil ¢ pagamMu u HHTErpagamu 37
§ 1. Jlomanas Herorona 37

§ 2. Orpickanue K03 PUIUEHTOB CTENEHHBIX PAoB 41

§ 3. Paner mpocreitmux gpobeit 45

§ 4. Tamma-pyurnusa u dopmyrna Jitaepa — Makimopena 50
§ 5. JIzera-dyukmus u paasr Jupuxie 54

§ 6. [Ipeobpasosanue Memnnuna 57

§ 7. aTerpanbHble IPEICTABJIEHUs AJisi CYMM CTEIEHHBIX PSIoB 63
§ 8. Meron Jlammaca 69

§ 9. lpyroit BapuanT meroxa Jlamraca 76

§ 10. 'mnepreomerputeckas byuxkmus 80

§ 11. Teopembl 06 0COBBIX TOUKAX CTEMEHHBIX PSJIOB 86
Jlureparypa 90

YIAK 517.15 + 517.538.64 + 517.54 + 517.58 + 517.92 + 517.95 + 517.968

II. ACUMIITOTUYECKUE METO/bI B AHAJIN3E
M.B. ®emxopiok

COLEP>KAHUE

ITpenuciiorue 94

TI'naBa 1. MaTerpanst u paast 95

§ 1. Beenenue 95

1.1. Ilpocreitine mpumeps 95

1.2. NaTerpuposanue no yactam 101

1.3. Cranmuonapubie Touku 105

1.4. I[Ipumep HesiOKaJIBbHOI acuMmnroTuku 105
§ 2. Meron Jlammaca 107

2.1. [Mpunanun gokaauzanuu 107
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2.2. ACUMITOTHKA BKJIAI0B (OHOMEpHBIH cydaii) 109

2.3. MHuorowmepssrit meron Jlanmaca 113

2.4. Jlorapudmudeckas acCHMITOTUKA nHTerpajos Jlammaca 117

§ 3. Merox cramuonapuoit dassr 117

3.1. [punaun gokaaun3anuu 117

3.2. OguomepHsblit cay4gai 119

3.3. MuoromepssIit corydgait 121

3.4. IIpeobpazosanue Pypbe u npeodbpazosanue Jlexxangapa 123

§ 4. Merop nepesasa 125

4.1. dpuctudeckue coobpakenus 125

4.2. JlokanbHas CIPYKTYpa JHHEN YPOBHS rapMoHnYecKux QyHKIui 126
4.3. Acumnrornieckne popMyssl 128

4.4. Ilpumepsbl IPUMEHEHUS MeTOAA Nepesasa 129

4.5. MuoromepusbIit MmeTo nepeBaja 137

§ 5. Jononuenusi. CyMmmbl U psgabl 142

5.1. Cnusarue ocobennocreii 142

5.2. Murerpans co ciaboii ocobeHHOCTHIO 148

5.3. Cymmer u paasr 150

I'napa 2. JIluneiinble 0OOBIKHOBeHHBIE nud depeHnnaJIbHbIe ypaBHeHUs 154
§ 1. ITocranoBka 3amaun. Perymspras 3aBucuMocTs OT napamerpa 154
1.1. ITocTanoBka 3amaqu 154

1.2. PerynsapHas 3aBUCUMOCTb OT Hapamerpa 155

1.3. CuHrynspHas 3aBHCHMOCTB OT IIapaMeTpa 156

§ 2. YpaBHeHHe BTOPOro mopsika 6e3 To4YeK moBOpoTa 157

2.1. ®opmMaJyibHbIE ACUMITOTUYECKHE penleHus 157

2.2. AcuMnToTrdecKas AUaroHaJan3anusa cucrem 160

2.3. BKB-onenku 163

2.4. AcuvmnroTka peienuil ypasuenus (2.8) 165

2.5. Boiciue npubamkenns. JononnuTessanie napaMeTpsr 169

§ 3. YpaBHeHHs n-ro NOPIKA B CUCTEMBI €3 Touek moBopoTa 171
3.1. Cucremsl ypaBHeHHU HAa KOHEYHOM HMHTEpBaje 171

3.2. YpaBHEHUs N-TO MOPsAIKA HA KOHEYHOM MHTepBaJe 173

3.3. Boapmue 3HavYeHua aprymenTta 175

§ 4. YpaBueHnus B KOMILIeKCHOH oOsactu 177

4.1. BKB-acumnroruku 177

4.2. Jluaun Crokca u 001aCTH, UMH OTPAHUYIEHHBIE 179

4.3. 'pannyHble yCJIOBUS AJis pelneHuil B obsactu npuMeruMoctu BKB-acuMmnroruku 182
4.4. TnobasbHas acCHMITOTHKA pemenuii ypasrernus (2.54) 185
4.5. YpaBHEHUS N-TO MOPAIKA U CHCTEMBbI 193

§ 5. Touku mosopora 195

5.1. IIpobnema ¢popmysn cBazu 195

5.2. Touku mOBOpPOTA ypaBHEHUI BTOPOro nopsaka 195

5.3. Touku OBOPOTA YpaBHEHUH N-r0 mOpsaKa u cucteMm 202

5.4. @opMysBl CBA3M NJIs BTOpOTo ypaBHeHus llennese 207
Jlureparypa 208

YIK 517.44 + 517.95 + 517.968

ITT. UTHTETPAJIBHBIE TTPEOBPA3OBAHU A
M.B. ®emgopiok

COJEPKAHUE

§ 1. Beenenue 211

§ 2. [Ipeo6pasosanue Pypoe 215

2.1. ®opmyssr oOpamenus u KOMMyTauu 215

2.2. MIpocrpancrea D(R™) nu S(R™) 219

2.3. IIpeobpazosanue Pyprbe u 0606meHHBIe DyHKIIE 221

2.4. Bagaua Komwu ms ypaBHeHHH € 9aCTHBIMA IPOU3BOAHBIMEU 223
2.5. ®yHgaMeHTAJIbHBIE PEIlleHNs] YPABHEHUH ¢ YaCTHBIMU IPOU3BOIHBIME 226
2.6. NnrerpasnpHble ypaBHeHua 232

2.7. IIpeobpazosaunue Pagona 234

§ 3. IIpeobpazosanus Jlammaca u Mesnmuna 235

3.1. [Ipeobpazosanue Jlannaca 235

3.2. IIpeobpazosanue Jlanmaca U S5BOMIOIMUOHHBLIE YpaBHeHUsa 240
3.3. IIpeodpazosanue Mesauna 243

§ 4. IIpeobpasosanue Beccensa 245
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4.1. TIpeobpazoBanune Xaukenaa 245

4.2. Jpyrue npeobpazoBanusi, CBsI3aHHbIEe ¢ DyHKIUIME Beccens 249
§ 5. J/Ipyrue uHTErpasbubie mpeobpa3oBanus 250

JInteparypa 252

Tox uzmannsa 1986

Tom 14
AHAJIN3 — 2

VAK 514.172 + 517.518.244 + 517.972.8 + 517.977.5 + 517.982.254 + 519.85

I. BRIITYKJIBIIT AHAJIN3
B.M. Tuxomuposn

COIAEP>KAHUE

IIpenuciosue 6

I'mapa 0. Beegenue

0.1. Yro m3y4aeT BHIIYKJIEIH aHaau3? 7

0.2. JIBOMCTBEHHOCTH U OCHOBHBIE OIIEPATOPHI BBIIYKJIOI'O aHAJJIU3a 8
0.3. KoneynoMmepHasd BbIIIyKJIad reoMerpus 15

0.4. Brinyksoe ucuwncienue 20

0.5. KpaTkuii uctopudeckuit ouepk 24

Crucox obo3uagenunit 27

I'napa 1. OCHOBHBIE IOHATHUS BBIIIYKJIOTO aHaJau3a 29

§ 1. Boimykaele MuHOXKECTBA 1 dhyHKIUE 29

1.1. [TogupocTpaHCcTBa, BBILYKJIblE KOHYCHI, adPUHHBIE MHOTOOOPA3Hs, BBIIIYKJIblE MHOXKECTBA 29
1.2. Jlunetiasle, BHIIyKJbIE KOHHYECKHE, adduHnbe U BRIMYyKIIbE 000m09Kky 31
1.3. Beinykible dyrKIuu 33

1 4. Onepanun maj BeInyKabIME OObekTaMu 34

§ 2. JIBOHCTBEHHOCTD JUHEHHBIX IPOCTPAHCTB. /|BONCTBEHHEBIE OIEPATOPHI BHITYKJIOTO AHAIN3 36
2.1. Onpenenenue ABORCTBEHHOCTH 36

2.2. DyneMeHTapHbIE NBOMCTBEHHBIE COOTHOIICHUS 38

2.3. OCHOBHBIE OIIEPATOPHI BHIIIYKJIOrO aHaJIu3a 39

2.4. IIpumepsr 40

§ 3. Tomosoruveckue CBOHCTBA BBIMYKJBIX MHOXKECTB U QyHKImH 43
3.1. Tonosioruu asoiicrsennoctu 43

3.2. Tononoruyeckue CBOMCTBA BBIIYKJIBIX MHOXKeCTB 44

3.3. Tononoruyeckue CBONCTBA BBIMYKJIBIX GMYHKINH 45

3.4. Tonosoruveckue CBOMCTBA KOHETHOMEPHBIX BBIMYKJIBIX 00bEKTOB 46
§ 4. Basucuble TeopeMbr 46

4.1. Teopemnl Xana — banaxa n oTgemuMocTs 46

4.2. Teopema Kpeitna — Muabmana 48

4.3. Teopema Banaxa — Asaorsy — Bypbaku 48

4.4. Jlononuenus 48

T'napa 2. Beinykjioe ncuncienue 49

§ 1. Teopemsr nuBOMIOTHBHOCTH 49

1.1. ®opmynupoBKH TeopeM 49

1.2. JokazareabcTBo Teopembr Penxena — Mopo 50

1.3. HekoTopble COOTHONIEHUST MeXK/Ty OCHOBHBIMH ollepaTopaMu 51

1.4. JokazareabCcTBO TeopeM 1 u 2 52

§ 2. [Ipeo6pasosanue Jlexxanapa — FOura — @enxes 53

2.1. ®opMynupoBKu TeopeM 53

2.2. JloxazarenbcTBa 54

2.3. Hekoropsie cBoiicTBa npeobpasosanusa Jlexanapa — IOura — @enxens 55
2.4. Conpsxennas (pyHKINUA OT KOHBOJIOIMHOHHOTO HHTETPAId 55

§ 3. Ucuncyienne BBIMTYKJIBIX MHOXKECTB U CyOInHEeHHBIX QYHKIUH 56
3.1. Tabumna ocHOBHBIX (hopMyst 56

3.2 JoxazarenabcTBa 57

3.3. Hekoropsie cBoiicTBa OHOPHBIX (DyHKUMH 58

§ 4 Cybauddepennuanbaoe ucaucieHne 58

4.1. Ilpocreitimue cBoitcTBa cybnuddepennuaios 58

4.2. Ocuosubie dhopmynsl cybauddepeHnnaabHOro ucaucaenns 61
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4.3. Teopema 06 ounctke 61

§ 5. Beimyksielil aHaau3 B IPOCTPAHCTBAX M3MEPUMBIX BEKTOP-byHKIm 61
5.1. Beegenne 61

5.2. CyOmuddepeHIiuansl BHIIYKIBIX HHTETPAIBHBIX (DYHKIIMOHAJIOB U UX MPUJIOXKEHHS 62
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Koncynprupyiomme pegakTopbi-COCTABATEN:
uen-koppecnongenT AH CCCP A.M. Kocrpukun
aner-koppecrougent AH CCCP I.P. ITTadgapesuu

VIIK 512.55

I. HEKOMMYTATUBHBIE KOJIBITA
JILA. Bokyrs, U.B. JIseos, B.K. Xapuenko

COIOEPXKAHUE

Bsenenune 7

§ 1. OcHOBHBIE OlLpeseeHust U IpuMepsl 8

1.1. Koasb1o 8

1.2. Unean, daxToproasio 9

1.3. Kousnpmo nensrx uncesa Z 9

1.4. Tomomopdusm, n3oMopdu3M, aBTOMOPhU3IM, TOAKOIALIO 10
1.5. Iossi, KOJIbIIA IEBIX ajrebpandeckux unces 10

1.6. Anre6Gpbl HAJ TIOJEM W HAJ KOMMYTATHBHBIM KOJBIIOM 12
1.7. Teno xBaTepHUOHOB 12

1.8. Anre6pa marpur My, (F) wag nogem F 13

1.9. I'pynnoBag anarebpa F'G rpyunst G Hazg nosem F' 14
1.10. Anrebpa MHOro4aeHOB 15

1.11. Anre6bpa dpopManIbHBIX pAI0B 16
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1.12. Anrebpsl KOCHIX MHOTOYJIEHOB M PAIOB 16

1.13. CroGopablie anredpbl, CACTEMBI TIOPOXK TAIOIUX U OMPEIEJISIIOIIUX COOTHOIIIEHUH, TOXK aecTBa, 17
1.14. Anrebpa Beiias 19

1.15. Bremnss anre6pa (mnm anrebpa I'paccmana) 19

1.16. Anre6pa Knuddopaa C(n, f) keagparuyunoit dopmsr f 20
1.17. Yuuepcasbhas obepreiBatomas ajarebpa UL u anrebpst Jlu L 20
1.18. Jlemma o kommosuiuu 20

1.19. Jlokasmzanuu, yciaosue Ope, KJIACCHYECKOE KOJIBIO YaCTHBIX 21
1.20. Mogynu 22

1.21. CBobGogHbIe, TPOEKTUBHBIE, UHHEKTUBHBIE MOAYIU 24

1.22. Kareropuu u ¢GhyHKTOPHL 26

1.23. @ynkropsl Ext u Tor 28

1.24. Papukasbsr Bapa u [xekobcona 29

1.25. HekoTophle KaacChl MOIyJIel 32

1.26. JluteparypHble yKa3zaHud 34

§ 2. Komeunomepusie anrebpsr 35

2.1. Beegenne 35

2.2. Anre6pbl MaJibIX pa3mepHocTei 35

2.3. Ckperenable nmpousBegenus 36

2.4. Huxmnaeckue anredpsl 38

2.5. IIpssMble CyMMBI U TE€H30pHBIE TPOM3BEIEHU KOHEYHOMEPHBIX ajarebp 39
2.6. Teopema Ppobennyca 41

2.7. CTpoeHre KOHEYHOMEPHBIX aJarebp 42

2.8. I'pynna Bpayspa 44

2.9. Anrebpsr Haj nosieM asrebpanyeckux ydncen 46

2.10. IlpuMepsl HECKpPEIEHHBIX IpOU3BeaeHnit 46

2.11. I'pyuna Bpayspa u ¢pyuxrop Ko 47

2.12. Monynu u THI NpeJCTaBJIeHUsT KOHEYHOMEDPHBIX anredp 48
2.13. CxeMmbl u nmpuBegeHHbIe aJaredpor 50

2.14. ApTUHOBBI KOJBIA 52

2.15. Jlureparypuble yKa3anus 52

S 3. Moayau v HEKOTOPBIE KJIACCHI KOJIeI| 53

3.1. Beegenne 53

3.2. ApTuHOBBI MOIy/In, HETEPOBHI MOZYIH 54

3.3. Mogynu KOHe4YHOH AuHBL 55

3.4. IIpoexTuBHbIE MOAYyIH H6

3.5. InbeKTUBHBIE MOIYIH 58

3.6. l'omostoruyeckue pa3sMepHOCTH KOJIeI B MOAyneit 59

9.7. Ilnockue Mmomynu 61

3.8. Knaccuyecku moynpocThie KObIa 62

3.9. HacseicTBeHHBIE U TOJIYHACIEACTBEHHBIE KOJIBIA 62

3.10. JlokajabHBIE KOJIBIA 63

3.11. CopeplieHHBIE U TIOJYyCOBEPIIEHHbIE KOJbIA, 64

3.12. KBasudpobeHnycoBsl KOIbIla 65

3.13. Jlureparypuble yka3anua 69

§ 4. Crpoenne kouter 70

4.1. Beunenue 70

4.2. CrpykrypHras teopus Jxexobcora 71

4.3. HoBas cTpyKTypHas Teopus 74

4.4. Pagukasnsl Koser 76

4.5. IIpuMepsl HETEPOBBIX KOJEI[ 78

4.6. Kosbna lonou 80

4.7. Pazamepnocts Kpymna 81

4.8. lIpocreie HETEPOBBI KOJIbLA 82

4.9. Crpoenue P f-xoser 84

4.10. JlutepaTtypHble yKazauus 89

§ 5. Paznoe 90

5.1. I'pynnossie anre6psl KOHeYHBIX rpynn 90

5.2. I'pynnosbie aare6psl 6eCKOHEUHEIX rpymm 94

5.3. Jlokamm3amnus KoJel U BJIOXKEeHHs B Teja 96

5.4. ToxxrecTBa U PAIMOHAJIBHBIE TOXKAECTBA HAJ IIOJIEM XaPAKTEPUCTUKU HYJIb 99
5.5. Tommonorugeckue Kojbia 101

5.6. MyIbTHIINKATHBHOE CTPOEHNE KOHEUHOMEPHBIX IPOCTHIX aarebp 103
5.7. I'pynna Bpayspa KOMMyTaTUBHOTO KOJibIa 105

5.8. HekommyTtaTtuBHasa Teopus lamxya 107

5.9. Perynsapusble konbna 108

5.10. JluTeparypable yKazanus 111

JInteparypa 113

YIK 512.53 + 512.54 + 512.55 + 512.57
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II. TOXKJIECTBA
FO.A. Baxrypun, A.FO. Onbmranckmuii

COJEPKAHUE

Beenenune 119

I'naBa 1. OCHOBHBIE TIOHATHS U METOALI TEOPUH TOXKAECTB 123

§ 1. Oupegesienne roxpaecrsa. Ilpumepsr 123

1.1. Onpenesnenne 123

1.2. ITpumep 123

1.3. ToxxmecTsa NMUHEHHBIX IpecTaBIeHui 125

1.4. BakmroynTenbHble 3aMedanus 127

§ 2. ITocranoska 3axad. Paboune monsrus 128

2.1. O6mue 3amaum 128

2.2. Paboune nousitus 129

2.3. Teopema Bupkroda 132

2.4. JononuuTenbHble 3aMedanus 135

§ 3. ToxxgecTBa B yimHeHHbIX aarebpax 137

3.1. OgHOpOaHBIE U MOMUINHENRHBIE TOXKeCTBa 137

3.2. I'pagyuposku cBoboaubx aarebp 140

3.3. eiicreue rpynnst GL(n, k) 141

3.4. Teficteue rpynnel Sym(n) 144

§ 4. Cobonusre anrebpsr 146

4.1. Asromopdusmbl CBODOAHBIX KAHTOPOBHIX ajredp 146

4.2. Teopuss Marnyca 148

4.3. O KOMOMHATOPHOM M3Y4YeHUU CBODOOIHBIX I'DYHI MHOrooOpasmii 153
4.4. NononHurtenbHble 3aMedanna 154

§ 5. HexkoTopsle cBsi3u 1 mpuioxKeHus 155

5.1. CTpyKTypa KOHEIHOMEPHEBIX TeI 155

5.2. HekommyTaTuBHas ajnrebpamdeckas reomerpus 156

5.3. ToxxpecrsBa u upeacrassienus 157

5.4. lleuTpanapuble TOJUHOMBL 159

T'napa 2. Anre6psl ¢ ToxxgecrBaMu 162

§ 1. 9ddexr Toxgecrsa 162

1.1, Pf-anre6por 162

1.2. JlunHefinble IPyNIBI C TOXKIAECTBOM 164

1.3. [Toganre6psr Jlu P f-aarebp 165

1.4. ToxxgecTBa u npeacTapjenus rpymmn u ajarebp Jlu 166

§ 2. Bokpyr Bepucaiiga 168

2.1. I[Tpobemsr GepucalimoBckoro Tuma 168

2.2. Muoroobpasus Bepucaiiga 169

2.3. Durenensl aaredpst Jlu 170

2.4. Meton cougBuueit 173

2.5. Hunskoabma 176

§ 3. ToxxmecTBa u KOHCTpYyKIus 178

3.1. Pacmupenne aaredbp ¢ ToxgecTBoM 178

3.2. ToxpecTBa poacTBeHHBIX KoJjer, 179

3.3. I'pymnmna o6paTHMBIX 3JIEMEHTOB U IPUCOEUHEHHAs ajredpa acCOHATHBHOTO KOIbIa 180
3.4. Onepanuu Hajg rpynnamu 180

3.5. Konrparpaauentubie aare6pst Jlu 182

§ 4. O reomeTpuu ONMpeEISIONIX COOTHOIEHUH U TOXK/IECTB B rpymnax 184
4.1. Bagaqn, pemaeMble r€OMETPUIECKHM MeTOmoM 184

4.2. NHTepupeTaliis BHIBOAA CJHEICTBUN U3 OMPEIESIONIUX COOTHOMEeHnH 185
4.3. YcnoBuda MaJiblx COKpalenuii 187

4.4. l'eomeTpuyuecKuil aHAJIU3 CJIEACTBUN HEKOTOPBIX TOXK1eCTB 189

§ 5. BausiHue TOXKIECTB KOHEUHBIX M KOHEYHOMEDPHBIX aarebp 192

5.1. Muoroobpasue, IOPOXKAEHHOE KOHEIHOH asrebpoit 192

5.2. Knacc K(e,m,c) 193

5.3. Koneunnie kosbra 194

5.4. Ctpoenne JUHEHHBIX aJarebp ¢ TOXKIeCTBAMHU KOHEYHOMEPHOH aaredbpsr 195
T'naea 3. Cucrembr Toxgects 199

§ 1. IIpobaema koreuHOI Hazupyemoctu 199

1.1. O BuIBOZE cneacTBuit 199

1.2. HacnencrBeHHO KOHEYHO 0asupyemble (MIexTOBbI) MHOroo0pasmst 201
1.3. IlpumMepsl GECKOHEUHBIX CHUCTEM TOXKAeCTB. HexkoTopsie obiue Bonpocsr 204
§ 2. Onepanunu Hajg MHOrooGpaszusvu 206

2.1. IIpoussenenusa MHOrOOOpa3nii rpymnn 206

2.2. YMHOXKEHEEe MHOrooOpa3uil nuHeiiHsix aaredp 209

2.3. Ilepeceuyenne, oO6beuHEHNE U APYTHE oneparuu 211

§ 3. Pauru cucrem toxzgecrs 212
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3.1. BasucHsrit u akcuoMmaTudeckuii pauru 212

3.2. Panru rpynnoswix ToxKaecTs 214

3.3. Pauru muOroo6pasuii iueBuIx aaredbp 215

§ 4. ToxxmecTBa KOHEYHBIX ayredp 217

4.1. ToxktecTBa KOHEYHHBIX rpymn 219

4.2. ToxxgecTBa KOHEYHBIX KoJer 217

4.3. O xkpurudeckux anarebpax 220

4.4. Koneunbre anredpst ¢ 6eCKOHEIHBIM 0a3ucoMm toxkgecTs 220
§ 5. YncjeHHbIe XapAKTEPUCTUKU MHOTO0Opa3nii ¥ TOXKI€CTBA KOHKPETHBIX ajrebp 222
5.1. Paapl, cBsI3aHHBIE ¢ MHOTOOOpa3usaMu JUHEHHBIX ajrebp 222
5.2. Ipyrue dncjeHHbIE XaPAKTEPUCTUKKN MHOrooOpasuit 224
5.3. O ToXIecTBax HEKOTOPBIX KOHKPETHBIX ajrebp 225

§ 6. MaJibie u 3KCTpeMaJbHbIE MHOTO0Opa3us 228

6.1. ATOMBI B pelreTkax MHOroobpasuii 228

6.2. Knaccudukanusi HEKOTOPBIX TOXKIECTB 229

6.3. OKcTpemasbHble MHOT00Opasus 230

KommenTapuit k uteparype 234

Pexomengyemas nureparypa 235

I[TutupoBanHas suTeparypa 237

Tox m3manms 1986

Towm 19
OYVHKIIMOHAJJIBHBINT AHAJINS — 1
Koncynprupytomuit peqakTop-COCTaBUTED
JnokTOp du3uko-maremarnydeckux Hayk H.K. Hukonabcknii

VIIK 517.98

JIMHENHBIN OYHKINOHAJILHBIN AHAJIN3
I0.11. JIio6uu

COJEPXKAHUE

IIpenucaosue 7

T'naea 1. Knaccuueckre KOHKpeTHBIE MPOOIeMBl 8
§ 1. DueMeHTapHBIH aHAIU3 8

1.1. Juddepennnposanue 9

1.2. Pemenune HesiuHe#iHBIX ypaBHeHuH 10

1.3. DkcTpeMasbHbIe 3a1a49u 13

1.4. Jlunefinbie bYHKIMOHAJBI ¥ OEpaTopsl 13
1.5. NurerpupoBanue 15

1.6. Juddepernnansune ypasaernus 20

§ 2. Meroxg @ypbe u cMeKHBIE BOIPOCH! 23

2.1. Konebauus crpysst 23

2.2. TemonpoBoAHOCTH 25

2.3. Knaccuugeckas teopus psiioB Pypbe 25

2.4. O6urie OPTOrOHAJBLHBIE PsIIBI 32

2.5. OpTOroHAJbHBIE TOJIUHOMBI 33

2.6. Crenennas mpobiema MOMEHTOB 34

2.7. dxobueBbl MATPHUIIBI 38

2.5 Tpuronomerpudeckas npobseMa MOMEHTOB 39
2.9. Nnrerpan @ypse 41

2.10. IlpeobpazoBanue Jlammaca 44

2.11. Bamaga [Mrypma — Jluysusna 51

2.12. Onepatop [MIpénunarepa Ha nosyocu 53
2.13. Tlourn-nepuoauyeckue pyHkuu 58

§ 3. Teopus annpokcumanuu 59

3.1. YebbimeBckue npubamxenus 59

3.2. Cucrembr Yebnimena u MapkoBa 62

3.3. lIpobnema Yebormena — Mapkosa 65

3.4. L-upobiaema MOMEHTOB 67

3.5. IHTepnONAIMOHHbIE U KBAIPATYPHBIE TIPOIECCH 68
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3.6.
3.7.
§ 4.
4.1.
4.2.
4.3.
4.4.
4.5,

AnmnpokcuMaIyss B KOMILIEKCHOM MIIOCKOCTH 73
KBa3znananurudeckue Kiaaccer 77
WNurerpanbuble ypaBHeHUs 79

@yukiua I'puna 79

VYpapuenua @pearosbma u Boabreppa 83
Teopusa ®pexnronbma 85

Teopus 'mabbepra — [IMmunra 86

YpaBHEHUHA C PA3HOCTHBIMU Aapamu 88

4.6 3agaga Pumana — ['manbepra 91
I'mapa 2. OcHoBanne u MeTOabl 94

§ 1.
1.1.
1.2.
1.3.
14.
1.5.
1.6.
1.7.
§2.
2.1.
2.2.
2.3.
2.4.
2.5.
2.6.
2.7.
§ 3.
3.1.
3.2.
3.3.
3.4.
3.5.
3.6.
3.7.
3.8.
3.9.
§ 4.
4.1.
1.2,
4.3.
4.4.
45.
4.6.
4.7.
4.38.
4.9.

4.10.
4.11.
4.12.
4.13.
4.14.
4.15.
4.16.
4.17.

§ 5.
6.1.
5.2.
5.3.
5.4.

BeckoneunomepHnas jauueiinas aarebpa 94

Bazucer 1 pazmeprocts 95

Tomomopdu3mer u nuuelinbe GyHKImoHaNs 98
Anrebpandeckas Teopust uHaekca 103

Cucremb! juHe#iHbIX ypasuenuit 103

Anrebpandeckue oneparopsl 107

O61re TPUHITANIBL CyMMUPOBaHUA psaaoB 111
KomMyTtarususie anrebpsr 112

Brinykseiit anaauz 119

Brinyksele MaOXKECTBA 119

Brinyksible dyEKIROHAIB 122

ITosynopmbl u HOpMBI 123

Teopema Xana — Banaxa 124

OTaengoimue TUIePIIOCKOCTH 126
Heorpunarensusie jguHeiiHble PyHKIIMOHAIL 128
YruopsiaodeHHble JuHEHHBIE TpocTpancTBa 130
JIunetinas Tomosorus 133

JIuHeliHbIE TOMOJOTHYECKHE TPOCTPAHCTBA 133
HenpepsiBuble juneiinbie hyHKOuoHa bl 141

ITosrpre cucTeMbl U TOHOJIOTHYecKUe Ha3uchl 148
KpaifHue TOYKM BBIIIYKJIBIX KOMIIAKTOB 155
WNurerpupoBanune BeKTOp-pyHKIMH 1 Mep 157
w*-Tonosorus 162

Teopus npoiicTBennoCTH 166

HenpepsiBabie romoMopdusmbr 172

Jluneapuzanusa orobpaskenuit 183

Teopus omeparopos 185

KomnakTasele onepaTopsl 185

[Ipunnun zenoaBuKHOK TOUKH 196

JleficTBUS U TIPEACTABIECHUS TOMOJOTHYIECKUX TOIyrpynn 201
CrekTp # pe30JbBEHTA JIMHEHHOTO omeparopa 204
OpHonapaMeTpudecKue HOJIyrpynnsl 210
Comnpsxenune u 3aMbiKanue 217

CnexkTpbl B PACIIHPEHUST CHMMETPUIECKHUX OmmepaTopon 218
CrnekTpaabHas TEOPHUs CAMOCONPZKEHHBIX OIepaTopos 222
CrnekTpaJjbHbIe OepaTopsl 233

CrexTpasbHbIe MOANPOCTPAHCTBA 234

CobcTBeHHBIE BEKTOPHI KOHCEPBATUBHBIX U JAUCCUIIATUBHBIX OII€PATOPOB 237
CrekTpajbHble MHOYXKECTBA U YUCJIOBBIE ObaacTH 242
IlosHBIE KOMIIAKTHBIE ONEPaTOPBI 243

Tpeyronbuble paznoxkenus 248

QyHKIHOHAJbHbIE MOgean 251

NugedununrHaa MmeTpuka 257

Banaxoss! anrebpsr 262

QyHKIMOHAJBHBIE IPOCTPAHCTBA 274

BBoaubie npumeps: 274

Ob6o6mennsie Qyukiun 280

CeMelicTBa PYHKIIUMOHAIBLHBIX IPOCTPAHCTB 285
OmnepaTopsl B (pyHKIMOHAJIBHBIX NPOCTPAHCTBAX 288

KommenTapuit K ciucky sureparypsl 294
Jlureparypa 295

Towm 20
I'PVYIIIILI JIX 1 AJITEBPHL JIN — 1

KoucynpTupyommii pegakTop-COCTABATED
AJL Onummk
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VIIK 512.81

I. OCHOBHI TEOPUU T'PVIIIT JIN
9.B. Buubtepr, A.JI. Ounmuk

COLJEP>KAHUE

Bsegenue 7

I'nasa 1. IlepBoHadanbHbIE CBEIEHUS 8

§ 1. I'pynmost Jlu, ux nogrpynmsr 1 rOMOMOPQGU3MEL 9

1.1. Onpenesnenue rpynnst Jlu 9

1.2. lMoarpynnst JIu 10

1.3. l'omomopduzmel rpynn Jlu 12

1.4. Jluneiinble npeacrasiaenus rpynn Jln 12

1.5. Jlokanpusle rpynnst Jlu 14

§ 2. JletictBust rpynm Jlu 15

2.1. Oupegenenue geficreus 15

2.2. OpbuThl U cTAOUIU3ATOPHI 15

2.3. O6pa3 u gapo romomopduszma 17

2.4. OpbuTsl KOMIAKTHHIX rpynn Jlu 18

§ 3. Muoroo6pa3us CMeXKHBIX KJIACCOB U (pakTOprpyunst Jlu 18
3.1. Muoroobpa3sue CMEKHBIX KJIaccoB 18

3.2. ®akroprpynua Jln 21

3.3. TeopeMbl O TPAH3UTHBHOM JAeHCTBUU U 00 3muMopdusme 21
3.4. Tlonusrit npoobpas moArpynns! JIu npu romomopdusme 22
3.5. Ilonynpamele npousBenenusa rpynn Jlu 23

§ 4. CBA3HOCTDH B OJIHOCBA3HOCTH rpymm Jlu 24

4.1. CBa3uble KOMIOHEHTHI rpynn Jlu 25

4.2. UccoenoBaHue CBSA3HOCTHU KJlacCUYecKux rpymm Jlu 26

4.3. HakpsoiBatorue roMmoMopdusmbr 28

4.4. OnHOCBA3HAA HaKpbIBaKoIasa rpymmna Jlu 30

4.5. UccmenoBanue OMHOCBI3HOCTU KyaccudecKux rpynn Jlu 31
T'nasa 2. CBsa3p Mexay rpynnamu JIu u anrebpavu Jlu 33

§ 1. ®yukrop Jlu 33

1.1. Kacarenbuas anarebpa rpynns: JIu 33

1.2. BekropHble oss Ha rpynne Jlu 35

1.3. Juddepenuman romomopdusma rpyun Jlu 36

1.4. Nuddepennuan neiicteusa rpyunnsl Jlu 38

1.5. KacaresbHas ajrebpa crabusiuszaropa 39

1.6. Ilpucoeaguuennoe npeacrasaesue 40

§ 2. NurerpupoBanne roMOMOPMOHU3IMOB KacaTeJbHBIX aaredp 41
2.1. Duddepernuanbaoe ypaBuenHue nytu B rpymnme Jlu 41

2.2. Teopema eTUHCTBEHHOCTH 42

2.3. Bupryanpuble noarpynnst JIu 42

2.4. CooTBeTcTBUE MeXKAYy noArpynnaMu JIu u nomanrebpamMu KacaTesbHOIN ayure6psl 43
2.5. Hedopmanus mytu B rpynne JIu 45

2.6. Teopema cymecTBoBanus 45

2.7. KommyTtatususle rpynnst Jlu 47

§ 3. OxcnomeHnuasbHOE 0TOOparkeHue 48

3.1. OgHOonapaMeTpuIecKue NOATPYIIEl 48

3.2. OnpenesieHne ¥ OCHOBHBIE CBOWCTBA HKCIOHEHITUAJIBLHOIO 0TOOpazkenus 49
3.3. luddepeniuan 3KCIOHEHITUATILHOTO oTObpazkeHus 50

3.4. DxCcrIoHeHNMAJIbBHOE 0TOOpAXKeHUe B IMOJHOM jnHe#ino# rpymnmne 51
3.5. Teopema Kaprana 52

3.6. Iloarpynna HeMOABUKHBIX TOYEK aBTOMOpdu3Ma rpynmsl Jlu 53
§ 4. Aromopdusmsl u guddepernupoBanuns 53

4.1. I'pynna asromopdusmoB 53

4.2. Anrebpa nuddepenmnuposannit 55

4.3. Kacarenpnas ajrebpa noJIynpsaMoro npou3BeieHus rpynm Jlu 55
§ 5. Kommyraur u pagukan 57

5.1. KommyTant 57

5.2. Bambikanue MaJjibuesa 58

5.3. Ctpoenne BUPTYyaNbHBIX moarpynn Jlu 59

5.4. B3auMHBIM KOMMYTaHT 60

5.5. Pazpemuwmere rpynnst JIn 61

5.6. Pagukai 62

5.7. HunpnorenTHble rpynnst Jlu 63

I'nmaBa 3. YHuBepcaJsbHas obepThIBatonias aarebpa 64
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§ 1. IIpocreiinue CBOWCTBA YHUBEPCATLHBIX 06EPTHIBAIOMUX aaredbp 65
1.1. Onpegenenre u KOHCTPYKIUs 65

1.2. Teopema Ilyankape — Bupxroda — BurTta 66

1.3. Cummerpuzanus 68

1.4. llenTp yHuBepcaJbHOU 0OepThIBaOIIEeH anre6psl 69

1.5. Temo wacTHBIX yHUBEPCAIBHON 0bepThIBatomeil asredper 70

§ 2. Buanrebpsr, cBsa3annble, ¢ ajaredpavu Jlu u rpynnamu Jlun 71

2.1. Buanrebpsr 71

2.2 TIpaBounBapuaHTHbIE AudepeHIuaIbHbie OnepaTopsl Ha rpymmie Jlu 72
2.3. Buanrebpa, cBa3annHas ¢ rpynnoi Jlu 74

§ 3. ®opmyna Kaunbenna — Xaycmopda 75

3.1. Cobogusie aarebpsr Jlu 76

3.2. Pag Kamnbesna — Xaycaopda 77

3.3. CxomumocTs psaga Ksumnbenna — Xaycmopda 78

T'napa 4, O6006mmenus rpynn Jlu 79
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3.2. Bepcasnbubie gedopmanuu aiarebp Jlu u gpyrux asrebpamdeckux crpykryp 167
I'nasa 3. Berauciaenus 173

§ 1. Koneunomepusie anrebpsr JIu 173

1.1. Cay=ait TpuBHaabHLIX KoM dummenTos 173

1.2. Cayyait HeTpUBHAJBHBIX K03dpuimenTos 174

1.3. Teopema Borra — KocranTa 175

§ 2. Asnre6psr JIu BeKTOpHBIX moneit 175

2.1. llonuas anrebpa JIu dpopmMasbHbIX BeKTOPHBIX moJeit 175
2.2. Cayuait n =1 183

23. Ipyrue knaccudeckue aarebpsl JIu BeKTOPHBIX moseit 185
2.4. Anreopst Jlu roaaxux BEeKTOPHBIX moJjiel HA MHOroob6pasusax 188
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4.5. O606menune 200
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T'on uznannsa 1988

Tom 22
TEOPUA IIPEJICTABJIEHNN I HEKOMMYTATUBHBII
FTAPMOHNYECKHUI AHAJIN3 — 1
Koncyabrupytommii pegakTop-cocTaBuTe b
mpodeccop J1.A. Kupummos

VIIK 517.986

I. BBEJIEHUE B TEOPUIO ITPEJICTABJIEHNII 1 HEKOMMYTATUBHBIN
TAPMOHUYECKUIT AHAJIN3
A.A. Kupunios

COJEP>KAHUE

T'nasa 1. UcTropuyeckuit o630p 7

§ 1. IIpegucnosue 7

§ 2. KoneuynomepHbie IpeCTABICHUS 8

§ 3. BeckoneunomMepubie npeacTaBiaeHust 10

§ 4. O6mas Teopus GECKOHEIHOMEPHBIX MpeCTaBIeHmH 12
§ 5. MaaynupoBaHHBIe NpeacTaBieHus 12

§ 6. [IpeacraBienus: moaynpoCcThIX rpymm 13
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§ 7. Merox opbur 15

§ 8. Beckonewnomepusle rpynnst 15

§ 9. IIpesacraBaenus cymeprpynn u cymnepanre6p Jlm 17
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1.3. HeficTBug Tonosorundeckux rpymu 21
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6.2. BemecrBennble npeacTaB/ieHud 52
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8.3. [Ipumeps! npeacraBiaenuii 56

8.4. IIpaBuyio BeTByIeHU:A 59

8.5. Koabmio R 60

I'nasa 4. llpencrasienns KOMIAKTHBIX rpymn 61

§ 1. Musapuanraoe uaTerpwpoBanue 61

1.1. Mepa Xaapa 61

1.2. I[Ipumepsr 62

1.3. UnTerpupoBane BEKTOPHBIX U ONEPATOPHBIX GYHKIUHA 64
§ 2. O6mue cBoiicTBa mpeacTaBiaeHuit 64

2.1. ®opMynupoBKa pe3ysabTaToB 64

2.2. Xapakrepnl 66

2.3. I'pynmnossie anre6ps u npeobpazosanne Pypne 67
2.4. Paznoxenne npeacrapiaeHuii 69

§ 3. [Ipencrasmnenns rpynn SU(2) u SO(3) 70

3.1. Ppynna SU(2) 70

3.2. I'pynma SO(3) 74

3.3. l'apMoHuyYecKuil anan3 Ha ABYMepHOil cdepe 75
I'naBa 5. Koneunomepusie npegcrasienus rpyumn Jlu 77

§ 1. I'pynnst Jlu u anre6pst Jlu 77

§ 2. Ipeacrapaenus: pazpemumbix rpymnmd Jlun 81

§ 3. ObeprorBatomas aarebpa 83

§ 4. Onepatops! Jlamnaca (Kasumupa) 87

§ 5. IIpeacrasmenns rpynnsr SU(2) (naduaRTe3nMaNbHEIN DOAX0%) 89
§ 6. [Ipeacrapnenus: moaynpocTeix rpymn Jlu 91

6.1. IlonynpocTeie rpynusl u aarebpst JIu 92

6.2. Beca u xopuu 93

6.3. llpeacrasienus mOLynpOCThIX aaredp u anredp Jlu 96
6.4. Hekoropwie popmysinbr 99
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T'napa 6. O6mas Teopuss 6eCKOHEYHOMEPHBIX YHUTAPHBIX IpeacTaBiaeHuii 100
§ 1. AnreOpel 0mepaTopoB B ruIb0€PTOBOM MPOCTPAHCTBE U PA3JIOXKEHNE YHUTAPHLIX npenacrasiaeHuit 100
1.1. C*-amrebpsr 100

1.2. Cocrosinus u npeacrasaenns C*-anre6p 102

1.3. Anre6per Hettmana 103

1.4. HenpepsiBHBIE CyMMBbI THIB0€PTOBBIX IPOCTpaHCcTB 1 anrebp Heiimana 105
1.5. PazjoxkeHue yHUTapHBIX npeacTaBienuit 108

§ 2. I'pynmnossie anreOpel JIOKAIbHO KOMIAKTHEIX rpym 110

2.1. NInrerpupoBaHne Ha IPYINaX U OJHOPOAHBIX MpocTpaHcTBax 110

2.2. Anre6per L1(G) u C*(G) 113

2.3. YuurapHoe uaayiuposanune 114

§ 3. Teopus nBoiicTeennocTu 117

3.1. Tonosnorusa B MHOXKeCTBe HENIPUBOAUMBIX YHUTAPHBIX IpeacTaBjeHuit 117
3.2. A6crpakTHas Teopema ILmanmepess 119

3.3. Kospuessle rpynnsl 1 gBORCTBEHHOCTE 120

§ 4. Teopus xapaxrepos 122

4.1. O6ob1eHHBIe XapaKTepbl 122

4.2. NudunnrezumaabHble XapakTepsl 125

I'nmaBa 7. Meton opbut B Teopuu npeacrasaennit 127

§ 1. CuMmaekTHYeCKasi TeOMeTPHUs OJHOPOJHBIX MPOCTPAHCTE 127

1.1. Jlokanbuble aarebpnl Jlu 127

1.2. OgHOPOgHBIE CUMILJIEKTHYECKUE MHOr000pasus 130

1.3. OpbuThl B KOIPUCOETUHEHHOM IIpEeACTaBIeHuN 133

§ 2. [IpencraBsenus: HUABIOTEHTHHIX rpynn Jlu 136

2.1. ®opMyIupPOBKa OCHOBHOTO pe3yibTaTa 136

2.2. Tonosnorus B G Ha si3bIke opbur 140

2.3. ®yukTopst Res u Ind 142

2.4. Beraucienue xapakTepoB 1no opburtam 143

2.5. Undunure3nmManbHble XapaKTePsl 1 OpOUTH 145

§ 3. [IpencraBnenus: paspemumbix rpynn Jlu 146
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YIK 517.986

II. MTPEJCTABJIEHU A AJITEBPBI BUPACOPO I AO®VMHHBIX AJITEBP
FO.A. Heperun
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Baenenune 164

§ 1. 'pynna guddeomopdu3zMoB oKpykHOCTH 167

1.0. O6o3navenus 167

1.1. Koneunomepuste nogrpynns: B Diff 167

1.2. Haxpsrrue Diff(%) man Diff 168

1.3. LlenTpanbHOe pacIIupeHHe Diff(>) 168

1.4. TpuBnasbHas cepus npeacrasaeHuit 169
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. 1.1. Bagauu THIIa TEOPUKX WHBAPUAHTOB 169

M. 1.2. Ilpencrasmenus Diff xkoneuno#t dyukiuonansuoit pasmepuoctu 170
1. 1.3. JluHaMu4decKre CHUCTEMBI M TIpeACTaBieHns rpymm 171
JI 1.4. Mepbl, KBa3uuHBapHaHTHBIE OTHOCUTEABbHO Diff (M™) 172
I 1.5. IIpencrasnenus xknacca I 173
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2.0. Onpegenenus 175

2.1. CpoiitcTBa Moxysieit Bepma 175

2.2. Onpegenurenu ¢opmel lamosanosa 176

23. Caoiictsa kBaapuk $, g(h,c) =0 177

2.4. CtpykTypa Moxyseit Bepma 178

§ 3. Merog BTOpuvYHOro KBanToBaHuUs 180

3.1. Beckoneynomepusie (G, K)-napst 180
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Homnosaenus 188
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4.5. CIuCOK U3BECTHBHIX IIOYTH MHBAPHAHTHBIX CTPYKTYpP 193

4.6. Baoxenue Diff B (Sp(200,R), U(c0)) 194

4.7. Baoxenue Diff®) 5 (O(200,R), U(cc)) 195

§ 5. Yuurapusie npejcrasaenus Diff 196
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6.5. O TeH30PHBIX IPOU3BEAEHUIX YHUTAPHBIX IPEICTABIEHUN PSLgOO)(R) 202
6.6. IIpencraBienus Diff<i"fty), COOTBETCTBYIOINNE ITOYTH MHBAPUAHTHBIM CTPYKTypaM 202
Homnosuenunsa 203

J.5.1. O -agmueckux anagorax 203

§ 6. Adbdunnsre amrebpsr 204

6.0. Obo3nauenus x § 6.8 204

6.1. Adbdunnse aarebper 204

6.2. I'pynner JIu. coorBeTcTByIoue addunabIM anrebpam 205

6.3. Cucrembr kopHeit 205

Hononuennsa 206

H.6.1. Juarpammbl Jderakuna 206

J1.6.2. Bruermuue aBroMmopdusmser 207

11.6.3. Adbdunnas rpynna I'. Beitas 207

§ 7. Ilpeacrapnenus rpynn Diff x C>° (ST, K) 208

7.1. Mogynu co crapmmum Becom Hax G 208

7.2. Heiicreue Diff na momymsx L(A) 209

7.3. Beruuranue anre6p Bupacopo (Koucrpykuusa Fognapaa — Kenra — Onusa) 210
7.4. CymecrBoBanue ocobbix monyieit L(h,c) 210

Homnomnennsd 211

J.7.1. ®opmyna I'. Befina g xapaktepos 211

§ 8. Koncrpykuuu 6a3ucusix momysieit 211

8.1. ®epMuoHHA" KOHCTPYKIua 211

8.2. [IpaBusbubie TOPHI 213

8.3. CKpydueHHasI BepTeKCHAs KOHCTPYKIUS AJs slo 213

8.4. Koucrpykmusa I'. Curana gis sl 215

8.5. BakirounTesnbHble 3aMedaHus 218

Homnosaenns 219

J1.8.1. ITouTn MHBapUAHTHBIE CTPYKTYDHl H MYJbTHUILINKATUBHBIE HHTErpasbl 219
§ 9. l'ostomopdubie npomoskenus 220

9.1. Hacruunas komiuiekcudukanus rpynnsl Diff 220

9.2. IIponomkeHue mpeacTaBIeHuit Ha moayrpynmy I' 221

9.3. Nnurerpupyemocts HeyHuTapu3yeMsix monyneit L(h,c) 221

9.4. TlpencTasaenus KoMILIeKCHBIX rpymm C (S K) 222

Homnosaenns 223

J1.9.1. Obnacts 3urens aias Diff 223

JIureparypa 223

T'on mznannsa 1988

Towm 23
AJITEBPANYECKAA TEOMETPUA — 1
Koncynwrupytomnuit pegakTop-cOCTaBUTEb

aren-Koppecnougear AH CCCP U.P. [MTadapesua
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YIK 512.772+515.173.2

PUMAHOBBHI ITOBEPXHOCTU U AJITEBPANYECKINE KPUBBIE
B.B. IIlokypos

COLJEP>KAHUE

Beegmenne (U.P. Iladapesna) 7

TI'naBa 1. PumanoBsl moBepxuocTu 20

§ 1. Ucxogusie mousaTus 20

1.1. KommekcHas kapra. Komiekcubie KoopaunHaTsl 20

1.2. KoMmniekCHO aHaMTHYECKUH aTsac 21

1.3. KoMmmiekCHO aHaJuTHYecKre MHOroo6pasus 21

1.4. OTobpazkeHns KOMIIJIEKCHBIX MHOrooOpa3uii 23

1.5. PazMepHOCTb KOMILJIEKCHOTO MHOrooOpas3us 24

1.6. PuMaHOBBI ITOBEPXHOCTH 24

1.7. Juddepernupyemsie Mmaoroobpazus 27

§ 2. OTobpazkeHus PUMAHOBBIX MMOBEPXHOCTEN 27

2.1. JucKpeTHOCTh HEIOCTOSHHBEIX 0TOOparkeHui PUMAHOBBIX IOBEpXHOCTEH 28
2.2. MepoMmopdHble DYHKIMU Ha PUMAHOBOI IOBEPXHOCTHU 28

2.3. Mepomopdubie GYHKINE C IPEAIHCAHHLIM I0BEACHUEM B moJyocax 30
2.4. KpatHocte orobpaxkenus. [lopanok dbynkmum 30

2.5. Tonosorugeckue CBORCTBA OTOOPAXKEHUIT PUMAHOBBIX HHOBEPpXHOCTEH 31
2.6. JInBU30pBI HA PUMAHOBBIX ITOBEPXHOCTAX 32

2.7. Koneunsie 0oTOOpakeHusi pUMaHOBBIX TIOBepXHOCTEH 34

2.8. Hepa3BerBiieHHBIE HAKPBITUSA PUMAHOBBIX IIOBEPXHOCTEH 34

2.9. VHuBepcaJbHasl HAKPBIBAKOMAA 35

2.10. IIpogoskenue otobparkenuit 36

2.11. PumaHOBa MOBEPXHOCTH ajrebpamydeckoit dyHknuu 37

§ 3. Tomosorus pumanoBBEIX HOBepxHOCTEH 40

3.1. Opuentupyemocts 40

3.2. Tpuanrynupyemocts 41

3.3. Pazseprka. Tomosornyueckuit pox 42

3.4. Ctpoenne GyHIAaMeHTAJIBHON Ipynnbl 42

3.5. Diinepora xapakrepucTuka 43

3.6. ®opmyasl 'ypBura 44

3.7. l'omostorun. Koromosoruu. Yucnaa Berru 47

3.8. Nnnexc nepeceyenus. /IsoiicrBennocts Ilyankape 47

§ 4. Anasuu3 HA PUMAHOBbIX LIOBEPXHOCTAX 49

4.1. Kacarenbubie BekTopa. Jduddepennuposanus 49

4.2. Jludbdepeununanbubie GopMbl 49

4.3. Buemnune guddepennuposanusa. Koromomoruu ge Pama 51

4.4. Kay1epoBbl 1 PUMAHOBBI METPHUKHU H2

4.5. UurerpupoBauue BHemnnx guddepennuanos. Popmyna I'puna 53

4.6. Ilepuonsr. U3omopdusm ne Pama 55

4.7. l'omomopdusie guddepenruasnst. I'eomerpuaeckuit pog. Bunmneiinsie cooraomenus Pumana 57
4.8. Mepomopdusre puddepennuansl. Kanonnueckne guBu3opst 59

4.9. Mepomopdusie quddepeHnuanb ¢ MIpeanucaHHbIM TOBEIeHHeM B MOMI0cax. Bordersr 61
4.10. Ilepuogsr mepomopdubix guddepennuamsos 62

4.11. l'apmonndeckue nuddepennuaasl 63

4.12. T'unbbeproBo npocrpancTBo guddepennuanos. [apmMonuveckas npoexnus 64
4.13. Paznoxkenune Xomxa 67

4.14. CyuiecrBoBanue MmepoMopdubix guddepennuanos u GyHkumii 68

4.15. Ilpuamun Jupuxmae 70

§ 5. Knaccuduranus puMaHOBBIX TOBEpXHOCTEH 71

5.1. Kanonuueckue obmactu 72

5.2. Yaudopmuzanus 72

5.3. Tunel pEMaHOBBIX IOBEPXHOCTEH 73

5.4. ABToMOp(MU3MBI KAaHOHHYECKHUX obJiacTei 73

5.5. PuMaHOBBI IOBEPXHOCTH 3JUIMITHYECKOTO THIA 75

5.6. PuMaHOBBI MOBEPXHOCTHU MAPAOOIUIECKOTO TULA 75

5.7. PuMaHOBBI IOBEPXHOCTU THIIEPOOJILIECKOrO THIIA 76

5.8. ABromopdusre dhopmer. Pansr [Tyanxkape 79

5.9. ®akTopu3anusa 00 JUCKPETHOMY JIedcTBHI0. AGCOMIOTHBIA nHBApHAHT 81
5.10. Monymnu puMaHOBBIX IIOBEPXHOCTeR 82

§ 6. Are6panIHOCTH KOMIIAKTHBIX PHMAHOBBIX ITOBEPXHOCTEH 83

6.1. IIpocTpancrsa (pyHKIHE 1 0TOOPAKEHUA, ACCOUUPOBAHHLIE C JUBHU30paMA 85
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2.6. 3aBucUMOCTb OT KO3 durmeHToB 146

§ 3. Tomostoruu KIeTOYHBIX MPOCTPAHCTB 149

3.1. Knerounnrit kommnnekc 149

3.2. B3auMOOTHOIIIEHU C CHHTYJISAPHBII KoMIraekcoM 150

3.3. CuMnunuanpHei cayvai 152

3.4. [Ipumeps! Borgucaenunit 153

3.5. pyrue npumenenus 154

§ 4. Tomostorum u romorornu 154

4.1. Cnabble TOMOTONIMYECKUE SKBUBAJEHTHOCTH U TOMOJsIoruu 154

4.2. Teopemsl I'ypeBuua 155

4.3. Teopemnl Ilyankape u Xonda 157

4.4. Teopema YaiiTxema 158

4.5. HeCKOJIBKO IIOYYHUTEJBHBIX IPUMEPOB 158

§ 5. lomoJIOrMK ¥ HENOBYIKHBIE TOYKM 159

5.1. Teopusa Jledmera 159

5.2. Teopus Cmura 163

§ 6. [Ipyrue Teopuu roMoJIOru# u KoroMmojoruit 166

6.1. Akcrnombl CTunpoga — Ditnendepra 166

6.2. AspTepHATHBHAS KOHCTPYKIUS CTUHPOI-31eH6€PrOBCKOH TEOPHHE ITOMOJIOTHH M KOTOMOJIOTHH: TeOPHUst AJIEKCAHIDOBA
— Yexa 168

6.3. DxcTpaopauHapHbIe Teopuu 172

6.4. l'omoJtoruu 1 KOTOMOJIOTHH ¢ KodddumnuenTaMmu B ancambie 179

6.5. Koromosioruu ¢ kosdduruentamu B myuxe 183

6.6. Bakmrouenue 188

T'napa 2. MynbTuniukaTusaasa teopus 188

§ 7. YuuOXKeHnus 188

7.1. Beegenne 188
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7.2. IIpsamoe noctpoenune U-ymHOXKeHUs 190

7.3. llpumenenne: maBapuant Xomda 192

7.4. Ilpyrue ymMHOXKeHUs 192

§ 8. l'omostorum u mEOroO6pasus 193

8.1. Beegenne 193

8.2. ®ynmaMeHTaNbHBIN Kaace 194

8.3. N3omopdusmel Ilyankape 196

8.4. Nnnexcol nepeceuenus: u asoiicrsennocts Ilyankape 198

8.5. Koadbdunumenrs 3amemienus: 200

8.6. O6paTubie TOMOMOpPhU3MBI 202

8.7. CBasb ¢ U-ymHOoxeHueM 204

8.8. O6obmenusa m3omopdusma n gpoiicTBernocTu Ilyankape 206

I'napa 3. llpensaTcrBus, XxapakKTe€pPUCTHYECKNE KJIACCHI H KOIOMOJIOTHYeCKHe oneparusa 210
§ 9. [IpensrrecTBusa 210

9.1. llpenarcTBusa K PACHIPOCTPAHEHHUIO HEIPEPHIBHOTO 0TOOpazkenus 210
9.2. OTHOCHUTENBHBIN Caydail 212

9.3. IlpumMeneHure: KOrOMOJIOTUN U 0TOGpaxKenus B K (pi, n)-b1 213

9.4. Opyroe npumenenue: teopemsr Xomda 215

9.5. [IpenaTcTBUsA K TPOIOIKEHUIO cedenuit 215

§ 10. XapakTepucTuueckue KJjacChl BEKTOPHBIX paccyioeHuit 217

10.1. BekTopuble paccioenus 217

10.2. AccoummupoBaHHBIE PACCIOCHUS U XaPAaKTEPUCTHIECKHE KJIacChl 218
10.3. XapaKTepucTudecKre KjIacchl U Kjaaccudunupyronue npocrpasctsa 220
10.4. Baxkueitmue cpoiicTBa KnaccoB [lltudens — Yuruu 222

10.5. Baxkueifmue cBoiicTBa KyaccoB JDitnepa, Yepua u [Toutpsaruna 224
10.6. XapakTepucTudecKne KJIACChl B TOMOJOTHH IVIaIKUX MHOT00bOpasuit 226
§ 11. CTtuHpOAOBBI KBaApaTH 233

11.1. Ob61asg Teopus KOTOMOJIOTHYECKHUX omneparuit 233

11.2. CTuHPOAOBLI KBaAPATH H UX CBOHCTBA 234

11.3. CtuapOoAOBHI KBaApaThl u KJjacchl Illtudens — Yuruu 235

11.4. Bropeie npensarcrseus 238

11.5. HecymecrroBanue chepouioB ¢ HEYETHHIM WHBAPUAHTOM Xotmida 238

Tox nzmamna 1988

Tom 25
KOMMYTATUBHBIII TAPMOHUYECKWIT AHAJIN3 — 2
Koucynprupyromuit pegakTop-coCcTaBuTE b
nokTop dusuko-maremarnydeckux nayk H.K. Hukonbcknuii

YIK 517.518 + 517.986.6

I'PVIIIIOBBIE METOAbl KOMMYTATUBHOT'O TAPMOHNUYECKOT'O AHAJIN3A
B.II. I'ypapwmii

COJIEPKAHUE

IIpenuciosue 8

I'naBa 1. CBepTKa M CABHUI' B KJIACCHYECKOM aHaju3e 11

§ 1. Beenenue 11

§ 2. [Ipeobpazosanme ®ypre B mpoctparctee L (R™) 17

2.1. TIpocretimnue cBoiicTBa npeobpazoBanust Pypoe 17

2.2. Ceeprka 20

2.3. Ilpumepsr agep 22

2.4. ®opmyra obpamenus gna L' (R™) N F~L(R™) u S(R™) 24
2.5. ®opuyna obpamenus gia L(R™) 26

2.6. A6comtoTHO cxopsuuecs narerpansl Pypee u psaasl Pypne 29
§ 3. Teopema Ilnanmepesns 32

3.1. Mpeobpazosarue ®ypre 8 L' N L2 = L1(R™) N L2(R™) 32
3.2. Teopema Ilnanmepens 33

3.3. IIpeobpaszosanue Pypoe B LP(R™) 1 < p < oo 34

§ 4. CobcrBennnie dyukiun Pypoe 39

4.1. Oyukiun JpmuTta 40
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4.2. TIpeobpazoBanus u asoicTBeHHOCTH Mesnuua u Xaukeas 44

4.3. CamongoiicrBenusie dpyHrnun 46

§ 5. Murerpasnbuble Mpeobpa3oBaHUsI B TADMOHUYIECKOM aHasn3e 48

5.1. IIpecOpazosanue Jlanmgaca Ha JIOKAJIBHO KOMIAKTHON abeseBoit rpynne npeobpalosanns 49

5.2. [Ipeobpasosanue Jlanngaca na R 51

5.3. Teopema Bunepa — Ismu B L2-Teopun 53

5.4. [Ipeobpazosanue Bopens u Teopema Iloiia 56

5.5. ®axropuzanusa QyHKIUHE U3 H_Q'_ 57

5.6. IIpeobpazosanue 'unnbepra 60

5.7. I[IpocrpancTBo Xapau B mojoce 62

5.8. IIpeobpazosanue Kapnemana 63

5.9. Meron Bunepa — Xonda 65

§ 6. TToampOCTPaHCTBA, HHBAPHAHTHLIE OTHOCHTETHHO ¢Buros B L2 (R) 67

6.1. 'pynmel ¢cBUrOB M MHBAPUAHTHBIE IIOAIIPOCTPAHCTBA 67

6.2. Teopemsbl Bunepa u Jurkuna 69

6.3. [lonupocrpaucTsa B L2(]R")7 WHBapUAHTHBIE OTHOCUTEJIBHO HOJyrpynnsl ¢asuros. Teopema Jlakca 70
6.4. OQHOCTOPOHHE UHBAPUAHTHLIE MOAIIPOCTPAHCTBA U TeopeMa eauHcTBeHHOCTH CToyHa — Makku 71
6.5. lnBapraHTHBIE TOAIIPOCTPAHCTBA Ha OKPYXKHOCTU 75

6.6. TloampocTpaHcTBa, MHBAPHAHTHBIC OTHOCHTEIBHO ¢asuros B L2(R1) 77

6.7. Crexrpanbuas Teopus dynxnuii npocrparcrea L2(RT) 79

6.8. uBapuaHTHBIE HOAIPOCTPAHCTBA B L2(R+), obsagarorme CBOMCTBOM KOMITAKTHOCTH 81

§ 7. O6obimenue reopem Pypoe — Ilnanmepens u Bunepa — Ilsnu u teopus crpyust M.I. Kpeitaa 82
7.1. Mpeobpasosarue ®ypoe B mpocrpanctse L2 (R,dY) 82

7.2. O606menHoe npeodbpazoBanue Pypbe U THILOEPTOBBI IPOCTPAHCTBA IEIBIX (DYHKIINH KOHEYHOU cTemeHu 83
7.3. O606urenHoe mpeobpazosanne Pypre u cueKTpaIbHbIE DYHKIUH CTPYHBL 86

§ 8. IMomoxkuTEIHLHO OMpeIeseHHbIe (DYHKIIN 88

8.1. ITonoKuTEIBHO OLpefesIeHHEIe (DYHKINK HA IPYIIe W YHUTAPHLIE MPEACTABIeHUd rpynn 89

8.2. CBoifcTBa MOJOKHUTEJIBHO OIpeeeHHbIX (DYHKIMN Ha rpymme 91

8.3. Knacc Kapareogopu. Teopembr Kapareogopu, Ténuuma, ®. Pucca u I'eproorna 93

8.4. Teopema Boxuepa 94

8.5. Kunaccet C.H. BepHinreiina 9KCIIOHEHIIMAJBHO BBILYKJIBIX U a0COJIIOTHO MOHOTOHHBIX (ByHKIUHE 95
8.6. Teopema Boxmepa na JIKA rpynme m Teopema Xaycmopda — Bepumireiina Ha mosyrpymnne Kak CIenHajIbHBIE

cnydau TeopeMmbl Kpeitna — Munsmana 97

8.7. TlosioxkurenbHo onpegesenunie pyukimyu B R™. PaguanbHble TOJIOKUATEIBHO OIPEIe/IeHHBIe (DYHKIINHA U TEOPEMBL

[ITéubepra 99

§ 9. [ToyIoXKUTEIBLHO ONPEAEeJIEHHBIE siIpa U 330a49d IPOJOJIKEHUS TIOJIO2KUTEILHO OnpeeneHubx Gpyukiui 101

9.1. 3azaya IPONOIKEHNS MIOJOKUTEIBHO ONpeneeHHbIX dyHKuit. OnepaTopusiit nogxox M.I. Kpeiira 101

9.2. DKCIOHEHIMAJIBHO BbINyKJble (pyHKImu 103

9.3. Yerno-nosoxuresabHble pyuxun 103

9.4. ®yuknuu knacca Kpeiina 104

9.5. TeopeTuko-hyHKIMOHAJILHBIN OIX0/] K 3aa4e mpogosikenus 104

9.6. Kpyr Beitnd, Touka Beiins u yersepxa 1ensrx ¢ynknuit Hepanaunauasr — Kpeitaa 106

9.7. IlpocTeie mpuMepHl €AUHCTBEHHOCTH W HEeJUHCTBEHHOCTH HPOAO/KeHus GpyHrnui u3 P,. Ilpumepsr dyukiuit

kiaacca P(R) 107

9.8. IIpogo/mKeHne HMOJIOXKUTEIBHO OupeaeneHubx dyuknui 8 R™ 108

9.9. IIpososzKeHne NMOJIOKUTENIBHO OIPeeeHHbIX (hYHKINM, 3aJaHHbIX B nosoce. Kanamosbsle dyukiun 109
§ 10. OrpunaresbHO OupeaeaeHHbe MYHKINH 1 apU(PMETHKA BEPOATHOCTHBIX Mep 112

10.1. OrpunarensHO onpeneseHHble QyHKImn 112

10.2. Teopema JleBu — Xunuyuna 114

10.3. ApudmMeTnra XapaKTePUCTHISCKUX (DYHKIUH BEPOATHOCTHBIX pacupenesaenuit 8 R™ 115

§ 11. Tay6epoBa Teopema Buuepa 116

11.1. Ob6was u cuenuaabHble TayOepoBsl Teopembr 117

11.2. TaybepoBBl TeOpeMbl B CIEKTPAJILHON Teopuu nuddepeHnnasbHbIX OIepaToOpoB 122

11.3. ¢-pyHKIua H CIIEKTD IJIUITHIECKOrO omeparopa 123

11.4. 3akoH pacupeesieHus IPOCTHIX yucen 124

11.5. Tunoreza Pumana o Hynax (-GyHKINH KaK TeOpeMa HOJHOTHI CABUTOB 128

§ 12. Beezenue B CIEKTPAJILHYIO TEOPHUIO OTPAHUYEHHBIX U pacTyinux GyHxnui xa R 131

12.1. Cuexktp Kapmemana 131

12.2. Cnexrp Bépaunra 133

12.3. Jlemma Kapsemana o6 aHATUTAYIECKOM MPOJOJKeHHU 134

12.4. AnnpoKCUMAIMOHHAS TeOPEMA BUHEPOBCKOIO TUIIA, JIJIs IPOCTPAHCTBA (PYHKIMH, MHTEIPUPYEMBIX C SKCIIOHEHIIAAJIbHO

pacTymuM BecoMm 136

141

12.5. AIIPOKCHMAIHOHHAS TeOpeMa BUHEPOBCKOTO THIIA M CIEKTD OrpaHudeHHOH dymkmun ma RT 138
12.6. Anre6psr Bépaunra 140
I'napa 2. IlHBapuaHTHOEe WHTErPUPOBAHNE U TAPMOHUYECKUN AHAJIN3 HA JIOKAJIBHO KOMIIAKTHBIX abesleBbIX IpYyMIax

§ 1. Beemenue 141

1.1. JIoxayspbHO KOMIAKTHGBIE abesIeBEl IPYIIIEI, KOJbIR U moJs 144

§ 2. Tonosnorudyeckue rpynnsl (OCHOBHBIE OIpejesenus U GakTol) 146
2.1. I'pynust u abenesst rpynnsr 146

78



2.2. Tononorus (3aganue TOMOMOTHA. AKCHOMBI OTACTUMOCTH. KOMIAKTHBIE U TOKAJILHO KOMIAKTHBIE TPOCTPAHCTBA.
Tonosoruveckoe npoussenenne) 149

2.3. Tononoruveckue rpynmnst 153

2.4. Iloarpynnsl TOMOJOrUYeCKux rpymna 154

2.5. DyleMeHTapHBIE I'PYHIBL 155

2.6. @axTOpPrpyniel ¥ KaHOHWIEeCKu# romomopduszm 155

2.7. N3omopdusM u roMOMOpPGdU3M TONOJOTUYECKHUX Pyl 156

2.8. [Ipoussenenue ronosiorudeckux rpyumn 157

2.9. IIpoexTusHbIit ipeaen 159

2.10. UagykTuBHBIH nmpegen 161

2.11. Tonosioruyeckne rpynIbl U CBA3HOCTb 162

2.12. IlepuoguunocTh Ha rpynine 163

2.13. PaBHOMepHBIE CTPYKTYPHI Ha TONOJOTHYECKUX Ipymnmax 163

§ 3. CuenuajbHbBIE JIOKAJIBHO KOMIIAKTHBIE a0esieBbl TPYNbl. JIOKaIbHO KOMIAKTHBIE KOJBIA U moJis. [Ipumepsr 164

3.1. ITone Q panuoHasbHbIX ynces 164

3.2. Koabrio t-agudeckux duces 165

3.3. 'pynna p-agudeckux enuHuIy 167

3.4. Hopma B Q) 168

3.5. T'pynmst Zg u Qg 169

3.6. I'pymma Q, 170

3.7. Brionse HecBsA3HBIE JIOKAJIBHO KOMIAKTHBIE abesieBbI I'DYNIBI CO BTOPO#l akKCHOMOii cyeTHOCTH 171

3.8. Wpenn u agenu 171

3.9. Koneunsle nostsr 173

3.10. TTone Ky (¢) dbOpMaNbHEIX CTEHEHHBIX PALOB HAJ IOJEM BBHIUETOB IO MOAY/IIO P, p — IPOCTOE 4UCao 174

§ 4. nrerpupoBanue HA JOKAJIHHO KOMIAKTHBIX XayCAOP(OBBIX IPOCTPAHCTBAX 175

4.1. Mepa u BHemmHsAsS Mepa 176

4.2. Usmepumere dyukiuu u naTerpas Jlebera 177

4.3. BopesneBckue u 63poBcKue Mephbl 179

4.4. IMonoxxurespuble (PyHKOIMOHAILI B IPOCTPAHCTBAX HeNpepbiBHEIX (yukiuit. Teopema Pucca 181

4.5. IIpocrpanctsa Ly(X), 1 <p < oo 181

4.6. llpocrpancTso KoMILIEeKCHbIX Mep. Teopema Panona — Hukoguma 183

4.7. Mepa Ha npousBeneHnn IpocTPaHCTB. Teopema Pybunu 184

§ 5. Mepa Xaapa u unrerpan Xaapa 185

5.1. OcuoBHbIe onpegenenus 185

5.2. [Ipumepsr 187

5.3. Teopema Xaapa 188

5.4. Monynapraa dyukusa 190

5.5. Caiyuau AUCKPETHOR MM KOMIAKTHON rpymm 191

5.6. Monynb aBTomopdusma 192

5.7. Moaynb Ha MOKAJIbHO KOMIAKTHOM ToJie u crpoenue JIK moseii 192

5.8. Mepa Xaapa mpoussegenust 194

5.9. Mepa Xaapa IpPOeKTHUBHOIO IIpejiesia U Mepa Xaapa Ha BIOJHE HECBSA3HBIX rpymmax 195

5.10. KBazunupapuanTtubie Mepbl. OTHOCHTENIHHO HHBAPHAHTHLIE MephI 198

5.11. Mepa Xaapa Ha noarpynnax u ¢gakroprpynnax. @opmysna Beitng u ee HenocpecTBeHHBIE cyeacTBUsS 199

5.12. Pacmupenune nHBapUaHTHbIX Mep 201

5.13. CBepTKa Ha JIOKaJbHO KOMIIAKTHBIX rpynmnax 202

§ 6. lluBapuanTHble CPEAHUE HA TOHMOJIOIHYECKHX rpynmax 206

6.1. uBapuaHTHBIE CPEIHNE HA AUCKPETHHIX rpynmnax 206

6.2. lnBapuaHTHBIE CPEJIMHE HAa JOKAJIBHO KOMIAKTHHIX rpynmax 209

6.3. InBapuanTHbIe CpegHUE HA MOUTH MePHOgUIecKHX (yHKnusax 211

6.4. Cpennue Ha cs1ab0 TOYTH MEePHOIUYECKUX DyHKIUAX 214

6.5. Cnabast u cuIbHAS WHBAPHAHTHOCTH, yciaoBue Peiitepa u amenadespHOCTE 216

§ 7. KommyTaruBuble 6aHAXOBBI aIre6per 218

7.1. Onpegenerune 6anaxosoit aurebpst. Ilpumeps: 218

7.2. I'pynna o6paTuMBIX 3JI€MEHTOB 222

7.3. CrekTp 3memeHnTa 6aHAX0BOH anaredpnr 223

7.4. Ugeasnsl 1 MAKCHMAJILHBIE UEAJIBI KOMMYTATUBHON 6aHax0oBOi aarebpsr 224

7.5. Pagukan 226

7.6. TIpoCcTpaHCTBO MAaKCUMAJILHBIX HUaeaoB ODaHaxoBol anrebpsr u npeobpasosanue [enbdanga 226

7.7. AnasurHdeckre PyHKIIAN OT 3JeMeHTOB GaHaxoBoil aarebpnl u Teopema Bunepa — Jlesu 230

7.8. Cummerpuunbie 6anaxosole aaredpsr 231

7.9. Anrebpsl perynsapHbIX 60peseBckux Mep u addext Bunepa — [Iurra 233

7.10. O60J0YKYN UTEATOB U AApa. PeryiagpHble 6aHAXOBBI anredOpsl 235

7.11. CoexTpaJ/bHBbIH CUHTE3 HeasioB 238

7.12. NuBostoTuBHbIE HaHAXOBBI aarebpbr 241

7.13. C*-amrebpsr 242

7.14. TlonoxurensHble (DYHKIIMOHAJIBl HA UHBOJIIOTHUBHOM OaHaxoBoll anrebpe. Ilpencrabpienue Pailikosa — Boxuepa
244

§ 8. DreMeHTHI TAPMOHUIECKOTO aHAJIN3A HA JIOKAJIHBHO KOMIAKTHBIX abesIeBbIX rpynnax 246

8.1. Xapakreps! u gBoiicrsennas rpyumna mis JIKA rpynnet G 247

8.2. DkBuBaJieHTHBIE TOTONOTUN HA G 247
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8.3. [Ipumeps! gBoiicTBerHOCTH 250

8.4. IIpeobpazosanue Pypre na JIKA rpynme 252

8.5. [MonoxkuTeabpHO onpesesenusle dpyuknun Ha JIKA rpymnme u npencrasiaenne Boxuepa 254

8.6. ®opmyna obpamenns 255

8.7. HopmupoBka Mepsl Xaapa 257

8.8. Teopema Ilnanmepesnsa 257

3.9. Teopema asoiicTBenHocTu IlonTpsaruna 259

3.10. Bameuanus x Teopuu apoiicrsenHOCTH 260

3.11. KoMmakTHbBIE U JUCKDPETHBbIE TPyNIbI 261

3.12. Teopema exmHCTBEHHOCTH JJis1 ipeobpa3zoBanns Pypre Mep 262

§ 9. CaoiicTBa gBoiicTBennocTu u (popmysna Ilyaccona 262

9.1. Auaynarop. OpTOroHaJbHBIE TOATPYIILL 263

9.2. lpoiicTBenubli romomopduzm 264

9.3. Kommaktudukarus Bopa n Teopema Kponekepa 264

9.4. Muoxecrsa Kponekepa u rapMoHEnYecKue MHO2KeCTBa 267

9.5. Tounsrit romoMOpdU3M U €ro ABOUCTBEHHBIH 268

9.6. ®yHKTOpPUATbHBIE CBOMCTBA mpeobpazoBanus Pypre 269

9.7. TIpeobpazosanue Pypobe Ha moarpynmnax u ¢pakroprpymnax 269

9.8. Mepsl n dhakTOpMeEpPHl Ha JBOWCTBEHHBIX rpynmnax 270

9.9. ®opwmysna Ilyaccona 271

9.10. IIpumepsr kK dopmyie Ilyaccona 272

§ 10. O0mue u cnenuaIbHLIE CTPYKTYPHBIE TeOpeMbl 289

10.1. MoHOTeTHY€eCKHE U COJIEHOUHBIE Ipynnbl 290

10.2. KoMIakTHO MOPOXKAEHHbIe Ipynnbl 290

10.3. I'1aBHBIE CTPYKTypPHBIE TEOpeMBI 291

10.4. CoenuajbHble CTPYKTYPHBIE T€OPEMBI M IIOCTPOEHUE TPYHIBI ajeseil anredpandecKoro YHUCJIOBOTO MOJIS HA
OCHOBe Teopuu ABOHCTBeHHOCTH 293

JlntepaTrypa 294

Toxn m3manns 1988

Tom 26
AHAJIN3 —3

Koucynwrupyiommuit pegakrop-cocrasuresb akagemnk C.M Hukombckmii
VIAK 517.518.1 + 517.518.2

I. IPOCTPAHCTBA JU®OEPEHIINPYEMbBIX OVHKIINI MHOI'MX
[NEPEMEHHBIX 1 TEOPEMBI BJIO2KEHU A
JI.I. Kynpsisuies, C.M. Hukosbckuit

COIJEPXKAHUE

Bsenenune 7

I'nasa [. ®yuKIuOHAIBHBIE IPOCTPAHCTBA [

§ 1. [TomaTrue nmpocrpaucTsa 7

§ 2. Jlunettaere npocrpancrsa 10

§ 3. Tomosoruueckue mpocrpancTBa 12

§ 4. Merpuueckue mpocTpascTsa 13

§ 5. HopMupoBaHHBIE U IOJIYHOPMHPOBAHHLIE IPOCTPAHCTBA. BaHAX0OBBI IPOCTPAHCTBA 18
§ 6. [IpocTpaHCcTBa CO CKAJSPHBIM MPOM3BeAeHNEeM. | MibOEePTOBBI IPOCTPAHCTBA, 23
§ 7. ITosusre cucremsr ¢dyuxknnit. Bazucer 26

§ 8. ConpsizkeHHBIE TPOCTPAHCTBA 31

§ 9. Jlunefinbie onepaTopsl 36

§ 10. Jleberossl npocTpancrsa 37

§ 11. IIpocTpancrsa Moppu 39

T'nasa 2. IIpocrpancrsa Cobosnesa 40

§ 1. O6obrennbie mpou3BogHbIe 40

§ 2. I'pannvnbie 3Ha9eHus (cnensl) GyHkuumii 46

§ 3. [Ipocrpanctea Cobosena 48

§ 4. IIpocrpancrsa CoboseBa 6eCKOHEUHOTO NOPsAAKA 53
§ 5. [IponsBoAHbIe U HHTErPAJIBI APOOHOrO MOPsIKA 56
T'nasa 3. Teopems! Bnoxkenus Huxkoanckoro 58
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§ 1. HepaBencrsa s 1enbix pyHKIU 58
§ 2. Teopemb! BIOXKeHUS A1 W30TPOUHBEIX H-Kiaccos 59
§ 3. Teopembl BJIOXKEHUS sl AHU30TPOMHLIX H-KiaccoB 61
I'nasa 4. Ilpocrpancrsa Hukonbckoro — Becosa 64
§ 1. IIpocrpanctaa Coboaesa — Caoboaernkoro 64
§ 2. IIpocrpancrsa By 4 65
§ 3. Teopewmsr Brmoxkenus ajs mpocrpancts Huxonbckoro — Becosa. Pemenne mpobiembl o ciemax OyHKIHI 13
npocrpaucts Cobosnesa 68
Tnaea 5. TIpocrpancta Cobonesa — JIlnysusuis 71
§ 1. Ilpocrpancrea Ly 71
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O0630p nocaeauux pabor 240
Jlureparypa 241

JlonostHUTEIbHAS IuTEpaTypa 246

Tox nzgamna 1988

Towm 34
JNOOEPEHIMAJ/IBHBIE YPABHEHU {1
C YACTHBIMU ITPOU3BOJIHBIMU — 5
KoncynpTupyrommit peakTop-cOCTaBUTETD
mokTOp pmsuko-maremarndeckux Hayk M.B. @emxoprok

VIIK 517.955.8
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I. VPABHEHU A C BBICTPO OCIIUJIJIMPYIOIINMU PEIMTEHUAMN
M.B. ®emgopiok

COJEPKAHUE

IIpenuciosue 6

§ 1. AcuMITOTHKA penreHuil B MaJIoM 6

1.1. ®opmaJsibHBIE ACUMITOTHYECKNE pelenns 6

1.2. VYpasuenune 'amunbrona — Axobu u cucrema lamunbprona 9
1.3. Bapaya Komu nnsa ypauenus Iamunbrona — Axobu 10
1.4. YpaBHeHus nepesnoca 13

1.5, Homonuenus 15

§ 2. JlarpanxxeBnr MHOTOOOpa3usg 18

2.1. N3oTpomnnabie MHOTOOOpa3us 18

2.2. CummiekTuyeckast reomerpusi 20

2.3. Kanounueckue npeobpazoBanus 21

§ 3. Ilepexo B p-nipesacTaBienue 23

3.1. Tlcesmomudpepenimanbunie onepaTopsl 23

3.2. OnepaTopsl B p-MIPeICTABIEHHA 25

3.3. Hoswmiit kacc pOpMATBHBIX ACHMITOTHIECKUX perneHuit 25
§ 4. Kanoumueckuit oneparop Macjosa 26

4.1. Ilpegxanoununyaeckuii oneparop 26

4.2. Qopmyssl KOMMyTauu 27

4.3. Nupexc Macsiosa 29

4.4. Kanounueckwuit oneparop Macmosa 34

4.5. CTpyKTypa KaHOHUYECKOTO oreparopa 35

§ 5. HexoTopele npuMeHeHnss KAHOHUIECKOTO oneparopa 37

6.1. 3agayn Komu ¢ 65ICTPO OCHMILINPYONIMMY HAYaJbHBIMH JAaHHBIMU 37
5.2. Tlapamerpukc 3agaun Komu mist runepbonndecKux ypaBHeHud u cucrem 39
5.3 3amauu Ha cobcTBeHHBIE 3HAYMeHn 41

§ 6. Merox BKB mnsa menuneiinbix ypasuenuit 45

6.1. O6nikHOBeHHBIE nudPepeHIHATbHbIE YPABHEHUS BTOPOro MOPAaKa 45
6.2. Ananus ypasuenus: [amuibrona — fAxobu 48

6.3. YpaBHEeHHUA C YACTHBIMHU HPOU3BOAHLIMU 53

KomMmenTapuu K simreparype 55

Jlureparypa 55

YIK 517.955.8

II. ACUMIITOTYECKOE IIOBEJEHUE IIPU ¢ — oo PEHIEHII BHEIITHIIX
CMEMIAHHBIX 3AJIAY J1J1s1 TUIIEPBOJIMYECKINX YPABHEHUIT 11
KBA3BUKJ/TACCUKA
B.P. Baitu6epr

COJEPKAHUE

T'maBa 1. AcuMOTOTHKA NPH ¢ — 0O PELIEHUH BHEIIHUX CMEIIAHHLIX 33434 58

§ 1. AHanuTHIeCKHe CBOMCTBA PE30JbBEHTH BHENIHIX SJIIUIITHIECKAX 33129 U KOPOTKOBOJIHOBBIE MIPUOIMKEHHS 58
1.1. ITocranoBka 3ama4qu 58

1.2. Onucanne K1acca PaCcCMaTPUBAEMBIX 334349 59

1.3. AHAJIUTHUYECKOE MPOIOJIKEHNE PE30JIbLBEHTHl Yepe3 HePEPhIBHLIN crekTp 61

1.4. TToBeaenue pe30JILBEHTHI MPHU OOJIbIINX YacTOTax 64

§ 2. JITMHHOBOJSHOBOE TPUOJUIKEHNE ¥ ACUMIITOTHKA IIPH ¢ — OO PEIIeHn CMEINIaHHbIX 331349 66
2.1. Hewyernoe n 66

2.2. JInTMHHOBOJIHOBAs aCUMIITOTHKA 67

2.3. CMewannblie 334a49u, 4eTHOe N 69

2.4. 3aga4u ¢ orpanudenHoi nupu ¢t > 0 sHeprueli pemenuii 70

2.5. Ypasuenue Kieitna — T'opaona 71

T'nasa 2. 3amada paccessHus 72

§ 1. KBasuriaccuiecKkas aCHMITOTHKA PENIeHUs 3390 PACCESTHUS 72

1.1. Beenenue, reomerpus aydet 72

1.2. Kanounveckuii oneparop Macyiosa (KOM) 74

1.3. ACHMOTOTHKA peuIeHus 333U PACCeaHnus 75

§ 2. ACHUMIOTOTHKA aMILIUTYIbI paccesHus 77
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T'napa 3. ITapaMeTpuKC U HOJHOE ACUMITOTHYECKOE DPA3JIOXKEHHE CHeKTPaJbHON (pyHKIUM muddepeHnanbHbIX
omneparopos B R™ 78

§ 1. [TapameTpukc misi TUIEPOOTHIECKAX YPABHEHUN U cHCTeM 78

1.1. Beenenue 78

1.2. YpaBHEHHUs BTOPOrO MOpsijaKa 79

1.3. YpaBHEHHUs BBICOKOTO IIOPSAAKA U CUCTEMBI 82

§ 2. ACUMIITOTHKA CHEKTPAJbHON pyHKIUH 84

2.1. YpaBueHus BTOPOro mnopsgxa 84

2.2. Cucremsl ypaBHEHHUI mepBOro mopsaxa 87

KommenTapuit k stuteparype 87

Jluteparypa 89

YIK 517.953.8

I1I. MHOTOMEPHBI1 METO/I BKBb NJIN JIVUEBOI1 METOZ. ETO AHAJIOT'U 1
OBOBLIEHUNA
B.M. bBabuu

COJEPXKAHUE

Bsemgenue 94

Tnapa 1. OCHOBHBIE HEJIOKAJIBHBIE KOPOTKOBOJHOBBIE DPa3JI0KeHuss 96

§ 1. Knaccugeckuit sy4esoit meTo;r 96

1.1. Ucxonusbie hopmysbl 96

1.2. YpaBuenue siikonasa 97

1.3. JIyuu, my4eBble KOOPAUHATEL 98

1.4. NaTerpupoBanue ypasHeHuH neperoca 99

1.5. O6¢cyKIeHNEe MOJIyHYeHHBIX pe3yabTaToB 101

1.6. OTpaxxeHnue u mpesioMJIeHUe JIyIeBbIX pemenunit 101

§ 2. Touyeunsiit nCTOYHUK KoJIebaHMil B HEOTHOPOIHOM cpesde 104

2.1. Auzarn 104

2.2. Ypasuenus mnepenoca 105

2.3. O6¢cyx/eHue OJyYeHHbIX pe3yJibTaToB 106

§ 3. KOpoTKOBOJIHOBOE Pa3Ji0yKeHNe B OKPECTHOCTH HEOCODOro ydacTka Kayctuku 107
3.1. Ucxomubie mpeamnonaoxeuusa 107

3.2. Anasmmrudeckuii xapakTep s#konasna B6au3u KaycTuku 108

3.3. Acumnroruka pemerus 110

T'naBa 2. Hexoropere MmoambuKaIuy JIy4eBOr0 U KAyCTHIECKOrO pa3jozkeHnit 112
§ 1. AcumnroTuka Kosjebanuit Tuma memdyiieil ragepen 112

1.1. JIy4esoit merog B masom 112

1.2. KpaeBnle ycnoBus u ypaBHeHUd IepeHoca 114

1.3. Anasoru u o6o6menus 115

§ 2. IToBepxHOCTHAS BOJIHA, PACIPOCTPAHLIONACS BAOJIb HMIEAAHCHON noBepxHOCTH 117
2.1. Ucxoauble nmonoxenus. Anszam 117

2.2. IlocTpoenune acuMnTOoTUKY pemennusa 118

I'napa 3. 'aycCcoOBBI Iy4YKH U UX NpuiaoKeHus 119

§ 1. Pemrenusi, cocpef0TO4YEHHBIE B OKPECTHOCTH (DUKCHPOBAHHOTO jy4da 119
1.1. IToctanoska 3amaun. Axsam 119

1.2. Haxoxxenue T(O), 7-(1), tau(® 120

1.3. Haxox genue tawiy ... i, 4 Jiy,. .. ip 122

§ 2. Coy4gait 3aMKHyTOrO myda 123

2.1. CaoiicTBa cucreMs! ypasuennit Axobu 123

2.2. IlocTpoeHne KBa3UMO/J B CJIy4dae 3aMKHYTOTO JIy4a B IIEPBOM IpHOIM:KeHuu 124
2.3. Boicimue npubmamkenns 124

§ 3. CymMMupOBaHIe rayCCOBBIX IIyYIKOB 126

3.1. OcHoBHbIE nuen merona 126

3.2. Tlpumenenne MeToa CTAIMOHAPHON (a3br 128

T'napa 4. O apyrux KOPOTKOBOJHOBBIX AUMPPAKIUOHHBIX 33ga4ax 129

§ 1. Caywail rIaJKux OTPArKAOIMuX rpanurn 129

1.1. Bagaga B.A. ®oka 129

1.2. Toyeuynbie uCTOYHUKYU Kosie0anuil Ha rpauune obsactu 130

§ 2. Paznrie 3amaqun 131

2.1. 3agaya 0 cMeHe 3HaKa KpuBu3HbL 131

2.2. 3aga4u C OCTPBIMHU KPOMKAMHU U dKpaHaMu 132

KommenTapun K nuteparype 132

Jlureparypa 133
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IV. KBABUKJIACCUYECKAS ACUMIITOTUKA COBCTBEHHBIX ®YHKIINI
B.®. JlazyTkun

COHAEPXKAHUE

§ 1. Beenenue 135

§ 2. KBazumosaw u cuextp 139

2.1. CaMOCOIPSKEHHLIH 0IEPATOD, IOPOXKACHHBIN quddepeHnuaabHeIM BeIpakenueMm 139

2.2. CriekTp u JucKpeTHBI criekTp 140

2.3. KBazumonsr 140

2.4. CewmeiicTBO KBasumox 141

2.5. Bameuanus 142

§ 3. Knaccuyeckas quHaMUYeCKasl CHCTEMa W MIPUHIUNIBI KOHCTPYHPOBAHUS KBA3UMOJ 142

3.1. Knaccuyeckas qTuHAMHYECKAas CHCTeMa, aCCOITMUPOBaHHAas ¢ ypaBHeHueM [IIpéaunrepa 143

3.2. @a3oBOE NPOCTPAHCTBO ¥ AMHAMHUKA IPU HAJUYUHU Kpas 144

3.3. Kak cTpouth kBasumonsi? 147

3.4. Bnonue uHTErpupyeMasd raMUJIBTOHOBA cucTeMa 148

3.5. InTerpupyeMoCcTh Ha, KAHTOPOBOM MHOXKecTBe 150

§ 4. KBa3zumozpl, OTBEYAONIME KOJIMOTOPOBCKUM TOpaM 152

4.1. Nunexc MacsioBa u rpaHUYHBIN HHIEKC 152

4.2, YcnoBust kBanToBaHus. OIEHKA 4UCJIa KBAa3umog 153

4.3. Kanonnueckwuit oneparop Macsosa 154

4.4. Qopmynsl g KBazuMon 158

4.5. Bei60p HOPMUPOBOYHOM KOHCTAHTHI U MOBEJAEHNE KBA3UMO/IbI B OKPECTHOCTH PErYJISPHON OTHOCUTEIBHO IPOEKI[UN
To4uKHn 160

4.6. OproronanabHOCTb KBa3umMox. OueHKa CyMMapHOH KPATHOCTH ANNPOKCHMHEPYEMOro ciekTpa 161

§ 5. Mcropus Bompoca ¥ HEKOTOPBIE UCCTEIOBAHHBIE 3aMa9u 162

5.1. Ncropusa Bonpoca 162

5.2. Baga4du ¢ pa3aeisSIOnIIMUICS IepeMeHHbIMU 162

5.3. Mamble BO3MYyIIeHUS 33734 C PA3AEISIONIIMUCS TepeMeHHBIMU 163

5.4. OKpecTHOCTb 3aMKHYTOM TpaekrTopuu 166

5.5 KBazumoanl, cOCpegOoTOYeHHbIe BOIU3HU I'paHuIlsl obgactu 168

5.6. KBazumozp!, oTBeYaIONINEe JOIOJHEHHUIO K KOJIMOTOPOBCKUM Topam 170

Jluteparypa 172

VIK 517.955.8 + 517.958:532.526

V. IIOTPAHUYHBIN CJION
A.M. Unbun

COIJEPXKAHUE

§ 1. DKCIOHEHITHAJBHBIN OrPAHUYIHBIN cJI0# 175

1.1. Beenenune. IIpumepsl KpaeBbixX 3334 JJisi OOBIKHOBEHHBIX gudypepenmaibupix ypapaeauit 175
1.2. YpaBHeHHUs € YaCTBIMHU Ipou3BOAHBIME 180

§ 2. Meroz coryacoBaHUs aCHMITOTHIECKUX Pa3JjiokeHunit 184

2.1. Kpaesast 3aa49a st OGBIKHOBEHHOTO JAubdepeHinanbHoro ypapuenus: 185

2.2. PaBHOMEpHOE aCUMITOTHYIECKOE pasioxkeHune 188

2.3. KpaeBas 3amada 11 ypaBHEHHS C YaCTHBIMU IPOU3BOAHbIMHU 190

§ 3. DIIUNTHYECKOE yPABHEHHE C MAJBIM IMAPAMETPOM IPH CTAPIIUX MPOU3BOJAHBIX 192
§ 4. CunrysnspHble BO3MYINEHES IpaHunbl obaacta 197

§ 5. KBazununeiinoe mapabonndeckoe ypaBHeHue 202

KommenTapuu k aureparype 209

Jlureparypa 211

VIK 517.955.8 + 517.958:530.145.7
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VI. METO/I OCPEJJHEHNS JAJ11 YPABHEHHI C YACTHBLIMU ITPOMU3BOJIHBIMI
" ETO TIPUMEHEHU A
H.C. Baxsanos, I'.Il. [Tanacenko, A.JI. ITItapac

COHAEPXKAHUE
IIpenucioBue 215
T'napa 1. 3amaun MeXaHUKHM HEOJHODPOIHBIX CTPYKTYD, OINMCHIBAEMble YPABHEHMSIMH B YACTHBIX MPOU3BOJHBIX C
OBICTPO OCHMIUPYIOMUME KO3 dunmerntamu 216
§ 1. Cpejbl ¢ IEPHOUYIECKH PACIOIOXKEHHBIMA HEOAHOPOMHOCTIMHU 216
1.1. Cramuonapuoe temmeparypsoe moje 218
1.2. Cucrema ypaBHeHuUil Teopuu ynpyroctu 220
1.3. Hecranuonaphsre 3agaun 221
§ 2. CusibHO HEOAHOPOAHBIE CPenbl 222
2.1. BojokHuCTadg CTPYKTypa: MacuITaOHBIN 3dekT 222
2.2. lucnepcHast CTpyKTypa 223
2.3. JIpyrue CUJIBHO HEOTHOPOIHBIE CTPYKTYDHI 224
T'naBa 2. AcuMOTOTHYECKHE H HCICHHO-ACHMITOTHIECKHE METOIbI PEIIeHNs 33 43T MEXaHUKH HEOLHOPOAHLBIX CIPYKTYD
225
. Paznesenune GBICTPBIX M ME/JIEHHBIX [I€PEMEHHBIX 226
. MeToa ocpenreHHOr0O ypaBHeHUus1 GECKOHEYHOIO NOpsiaKa 227
. Paznoxxenune no asym napamerpam 229
. MeTo mOrpaHUYHOrO CJI0sI B 33a49ax ocpegHenns 231
. Onucanue mpoIeccOB B MEPUOTUYECKUX CPEIaX MOCPeACTBOM (DYHKIUN, 3aBUCAIIMNX OT OBICTPHIX IePEMEHHBIX

LoD LoD LR LoD LN
Gt W N

233
I'mapa 3. YncieHHO-aCHUMITOTHYECKHE METOABI JJIs CjIab0 HeluHeHHBIX 3a1a4 234
JIuteparypa 241

Ton uznamnsa 1988

Towm 35
AJITEBPANYECKAA TEOMETPUA — 2
Koncynprupytomnuit pegakTop-coCTaBUTEb

aten-koppectnougear AH CCCP U.P. [MTadapesua

VIK 512.73

I. KOTOMOJIOI'MM AJITEBPAYECKUX MHOI'OOBPA3UIT
B.1. danumos

COIJEPXKAHUE

IIpenucaosue 8

I'nasa 1. 'omosiornyeckuit annapar 10

§ 1. leme3uc romosmorunueckux moHaTui 10
1.1. Upes romosioruu 10

2. I'oMmosiorum TpUAHTYJIMPOBAHHOTO NpoCcTpancTsa 10
1.3. Cunrynapuble romosiorun 11

1.4. Koromosioruu 12

1.5. [Iyuku 12

1.6. Koromosioruu ny4xos 13

1.7. Koromosoruu KOrepeHTHBIX IIy4YKOB 14
1.8. KoromoJsioruu 3TaJIbHbIX IIy4YKOB 14

§ 2. Komnekcsr 15

2.1. Tounsle mocaemoBaTeaLHOCTH 15

2.2. Komnnekcsr 15

2.3. JInuHHasa TOYHAS MOCJIEI0BATEILHOCTL 16
2.4. PuabTPOBaHHBIE KOMIIJIEKCEI 17

2.5. CrieKTpaJjbHbIe MIOCJIeJOBATEIHLHOCTH 17
2.6. Bukommiexcer 19

2.7. Konyc orobpakenus 19

2.3 Ilpoussegenus 20
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§ 3. ITyuku 20

3.1. IIpegnyuxu 20

3.2. Ilyuku 21

3.3. Ilpsamoit u ob6parubiil 00pa3sl myduka 22

3.4. AGeseBnbl myurn 23

3.5. Bansle nyuku 24

§ 4. Koromosoruu myIkoB 25

4.1. Koncrpyxuus KOromoJsoruit 25

4.2. T'unepkoromosioruu 26

4.3. Bricmue mpsambie o6passr 27

4.4. Koromosorunu nokpseitust 28

4.5. Kpurepuii anuKJIXIHOCTH MOKPBITUSA 29
I'naBa 2. Koromosioruu KOrepeHTHBIX IIy4KOB 30
§ 1. Koromosorun KBa3MKOrePEHTHBIX IMIy9IKOB 31
1.1. KBasukorepenTHble Iy4uku 31

1.2. Teopema Ceppa 32

1.3. Komnnekcst Konryna 33

1.4. Teopema 06 adpunEbIX TOKPLITHAX 34

1.5. KoroMmoJsiorn4yeckasi pa3sMepHOCTb 35

1.6. Bricmime mpsimere o6pa3st 35

1.7. ®opmyna Kronuera 35

1.8. Koromosioruu OTKpPBITBIX BJIOXKEeHUH 36

§ 2. Koromosrorun mpoeKTHBHOTO IPOCTPAHCTBA 37
2.1. ITyuku wa P" u rpagyupoBanHble MOLyan 37
2.2. llpumenenne Kk 0OPATUMBIM IydKaM 37

2.3. IlpuMeHeHne K KOT€PEHTHBIM IIy4KaM 39
2.4. Perynsapuble myukn 40

2.5. DitnepoBa xapakTepucTHKa 41

2.6. PengruBuzanusa 41

§ 3. Koromosoruu cobcTBEHHBIX MOPPU3IMOB 42
3.1. Teopema xoneunoctu 42

3.2. Teopema cpaBHeHus 42

3.3. DCKHU3 J0Ka3aTEILCTBA 43

3.4. Teopema o popmanbubIX GyHKUEAX 44

3 5. HenpepsiBHBIE ceMmeiicTBA IIyYKOB 45

3.6. Teopema o0 mosyHenpepeIBHOCTH 45

3.7. Jlemma 006 5KBUBaJEHTHOM KOMILJIEKce 46
3.8. IlocTosancTBO 3itepoBoil xapakrepuctuku 47
§ 4. Teopema Pumana — Poxa 47

4.1. Teopema Pumana — Poxa mis xpusoit 47
4.2. Obmas npobsema Pumana 48

4.3. Knaccer Yxens 48

4.4 Teopema Pumana — Poxa — Xupnebpyxa 50
4.5. Teopema Pumana — Poxa — I'porerguka 51
4.6. IIpunnun goxaszaresbcTBa 52

§ 5. Teopus aBoiicTBenHOCTH 53

5.1. OBpucruyueckue 3amMevdanusd 53

5.2. JIBOMCTBEHHOCTHh HA KPUBOH 53

5.3. JIsoiicTBennocts Ceppa 54

5.4. Teopema Xomka 00 uHIEKCE 55

5.5. Obmasa nBOMCTBEHHOCTL H6

5.6. IBoiicrBenHOCTD Ha cxemax Kosna — Maxkosea 56
§ 6. Koromosorun me Pama 57

6.1. Oupegenerue 57

6.2. Teopema o BeIpOKAEHUH 58

6.3. Penykiua K KOHEYHBIM TOJISIM 59

4.4, Cnyqait xoneunoro moss 60

6.5. Onepatopsl Kaptse 61

6.6. Teopemsr 06 obparenuu B HyJIb 62

6.7. CsoiicTBa Koromosoruii e Pama 63

6.8. Kpucrannuyeckue xkoromosoruu 64

I'nmaBa 3. Koromonoruu KOMILJIEKCHBIX MHOTO00Opa3uit 65
§ 1. KoMmiekcHbIe MHOTOOOPA3Usl KaK TOMOJOTUYIECKHUE TTPOCTPAHCTBA 65
1.1. Knaccuueckast Tonosorust 65

1.2. CpoiicTBa KjIaccu4eckoil Tomnosoruu 66

1.3. Cunrynsapuee (ko)romosorun 67

1.4. T'omonornu Bopens — Mypa 68

1.5. Teopusa nepeceuenunii 69

1.6 ®opmyna Jledmrena 70

§ 2. Koromosornu KOrepeHTHbBIX IMydKoB 71

2.1. ®yskTOp aHaJguTH3ANMK 71
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2.2. Teopema cpaBHeHUus 71

2.3. IIpumenenne k xKoromosorusam ge Pama 72
2.4. Cnabas Teopema Jledmremna 73

2.5. Teopema 06 anxredpanzamuum 73

2.6. Teopema o cBazuocTu 74

2.7. Teopema cymecrBoBanusa Pumana 74

2.8. DKCHOHEHITHAJbHAS [I0CJIeI0BATEILHOCTL 75
§ 3. Beca B KoromoJiorusix 76

3.1. BecoBas dunbrpanus 76

3.2. DyHKTOPUATBHOCTL BECOB 76

3.3. Coopxka u pasbopka 76

3.4. Cany4ail rmaakux MHOTOOOpa3wnii 78

3.5. HenpepsiBHOCTD BecoB 78

3.6. CymiecTBOBaHKE BECOB 79

§ 4. Anrebpanueckuil MOAXOS K KJIACCHIECKOH Tomosoruu 79
4.1. Yto maeT TOmOJOTHUs 3apUCCKOro 79

4.2. Ugea I'porenaura 80

4.3. Xopomue oxkpecTHOCTH 81

4.4. N peann3upoBaHHAS CXEMa BOCCTAHOBJIEHUS 81
4.5. Anrebpanmvyeckue HakpbIBaomue 82

4.6. lloyunrenpHblil mpuMep 83

T'masa 4. Drampuble koromosnoruu 84

§ 1. l'umoressr Beitna 84

1.1. Koneunsle nonsa 84

1.2. YpaBHeHUs HaJ KOHEYHBIMU NOJIAMU 85

1.3. Jzerta-dpyuknus 86

1.4. Teopema Beiina 88

1.5. JlokazaTeabCTBO TeopeMbl Beiias 88

1.6. 'unoresbr Beitna 89

1.7. Koromosorun Beiinsa 90

§ 2. Asnrebpanveckas dyHLaMeHTAIbHAS IPyIna 91
2.1. Dragbuble MOPGDU3MBL 92

2.2. DTanbHble HAKPBHITHA 92

2.3. Anredpangeckas QyHIAMEHTAIbHAS IPynIa 93
2.4. ®yHKTOpUAIbHBIE CBOMCTBA DYHIAMEHTAJIBHON Ipynnsl 95
2.5. Korcrpyuposanue HakpeiTuit 96

§ 3. DragpHas Tomosorus 96

3.1. DrasbHble npeanydku 96

3.2. DrasbHble ny4uku 97

3.3 Kateropus nydkos 98

3.4. Cnoit myuka B Touke 99

3.5. DraapHas gokaausanus 100

§ 4. Koromosorus sTanpHbeix IyIkos 100

4.1. A6eneBnr myuku 100

4.2. Koromogioruu 101

4.3. Koromousoruu lamxya 102

4.4. KoromoJioruu KOrepeHTHbIX 11y4kos 102

4.5. Topzepsr 103

4.6. Teopusa Kymmepa 103

4.7. AUKIMYHOCTh KOHEYHBIX MOpdu3mos 104

§ 5. Koromostorun anrebpandecKux Kpubbix 104
5.1. Crparerus moaxoxa 105

5.2 Teopema T3ena 105

5.3. Koromosioruu nyuka C* 106

5.4. Koromosoruu noJsao#t kpusoit 107

5.5. JIBOMCTBEHHOCTh Ha MOJHONW Kpusoit 107

5.6. Coy4ait oTkpbITOi KpuBOt 108

§ 6. @ynameHTaJbHBIE TeOpeMbl 108
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4.6. HekoTOopble IpUMeHEHUs KIACCH(PUKAIINY KOHEYHBIX MPOCTHIX rpymn 203
4.7. KoneuHble JMHEHHBIE TPYIILI MAJIBIX CTEIEHeH HaJ| IOJIAMU IPOCTBIX XapakTepuctuk 206
4.8. Teopema Xosna — XUIrMeHa U CMeXKHbIe BOnpockl 207

4.9. CobcTBeHHDBIE 3HAUEHNS MATPHUI] KOHEYHBIX JUHEHAHBIX rpymn 209

§ 5. Knaccugeckue rpynnsl Haj KOJIbamMu 212
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§ 1. Masete pasmeprocTa 58
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§ 5. (Ko)romosorum guckpeTHbIx rpymmn 77

§ 6. Koromosioruu anre6p Jiu: obune ceegenust 81

§ 7. HenpepsiBable KOrOMOsiorun rpymnn Jlu 84

§ 5. Koromosiorun GeckonedHOMEpHBIX ayrebp Jlu 88
Bubanorpadryeckue ykazanus 92

T'napa 4. IIpou3BogHbIE KATErOPUHU U HPOU3BOAHBIE (DYHKTOPHI 93
§ 1. Oupenenenne Tpou3BOgHON KaTeropuu 99

§ 2. IlpousBoaHas KaTeropusi Kak JOKAJIU3AMHUSA roMoronuaeckoit 104
§ 3. Crpykrypa npou3BonHoil Kareropuu 109

§ 4. TIpousBoaHbIe (DYHKTOPHI OT AJJUTUBHBIX (HYHKTOPOB 119
§ 5. Koromosrorun myukos 130

Bubaunorpadryeckue ykazanus 130

I'napa 5 Tpuanrynuposannsie kareropun 130

§ 1. OcuoBubie mousTHA 130

§ 2. Ilpumepsr 138

§ 3. Cepauesunsl 143
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3. Crpyxrypsel X0oaKa Ha FOMOTOIUYECKUX HHBAapUaHTax 159
4. Kommnexcor Xomka — lenunna 164
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§
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. Anrebpanueckue D-moynu 196

. O6parusrit 06pa3 203

. [Ipamoii obpas 205

. I'ostoromuble Mogynu 210
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§ 1. ®yukumu HA MHOrooOpasuu ¢ Kpaem 10
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1.3. Bazuc oTHOCHUTENBHBIX roMoOJOTHi 16

1.4. ®opma nepeceyennit 17

1.5. JIBoiicTBEHHOCTH KpaeBbIX ocobenHocTeil 20

1.6. ®yHKIUHU HA MHOTOOOPA3uu ¢ 0COOBIM KpaeM 20

§ 2. ITosubie nepecedenus 24

2.1. Hagano knaccuduranuu 24

2.2. Kpuruyeckoe nu JUCKPUMHHAHTHOE MHOXKeCTBa 27

2.3. Heocobelit caoit 30

2.4. CoorHotenus: mexay aucaamu Tiopunodt u Munaopa 32

2.5. JlonucbiBaHWe CTeNeHU HOBOI mepeMeHHON 32

2.6. OTHOCHUTEIbHAS MOHOIPOMUS 33

2.7. Jnarpammbl JIsrEKuHa 34

2.8. [Tapabomuyeckue u runepboandeckue ocobeHHocTu 35

2.9. BekTopHbIe IOJIsT HA KBA3UOAHOPOAHOM IIOJIHOM IepecedeHuu 37

2.10. IIpocTpaHCTBO MHUHHUBEPCAJIBLHON JedOpMaIinu KBA3UOTHOPOIHON ocobenHocTu 39

2.11. Tomonoruvueckass TPUBHAILHOCTD BEPCAIBHBIX medopmaruit 41

§ 3. [IpoekTUpOBaHUS ¥ JIEBO-IPABAsI SKBHBAJIEHTHOCTH 42

3.1. IIpoexnuu nIPOCTPAHCTBEHHBIX KPUBBIX Ha IIJIOCKOCTDH 42
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3.4. IIpoekTUPOBAHUA HA HPAMYIO 52

3.5. OTobpazkeHus MpsAMOIl B IJIOCKOCTDH 63

3.6. OTo6parkeHns MJIOCKOCTH B TPEXMEPHOE MPOCTPAHCTBO 64

§ 4. HemzonupoBaunsie ocobennoctu pyHKiui 71

4.1. TpaucBepcanpublit Tun ocodexnocTn 71

4.2. Peanunzamusa 72

4.3. Tonomorusa ueocoboro cios 73

4.4. Cepun H30JIHPOBAHHBIX 0cObeHHOCTEH 74

4.5. Yucao WHIEKCOB cepuu 74

46 q)yHKL[I/II/I C OJHOMEDHBIM IIOJIHBIM IIepeCeYeHHEeM B Ka4deCTBe KPUTUYCCKOrO MHOXKECTBa W TPAHCBEPCAJBHBIM
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5.2. IIpoexkTupoBanusa Ha NIpaMy 89
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1.1. O6sacru ycroitauBoctu 133
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1.3. Teopema crabunuzanuu 134

1.4. Teopema xKoHeuHOCTH 135

§ 2. I'panuna sagunragnocta 135
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2.2 Teopembl crabunuzanuu 136
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4.7. I'pynna npeobpazoBanuii HaAOOPOB K KOHEUHAS ONPEIEJIeHHOCTE 156
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§ 5. Jlunetiasie quddepennuaabable yPABHEHUA U MHOr000pa3us mOJIHEIX (siaros 160
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§ 1. Teopema HwbroTona o meunrterpupyemoctu 164

1.1. Teopema Hbrorona u npumep Apxumezna 164
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1.4. Teopema HbroTOHa A71s HEBBIMYKJBIX objacTeil 167

1.5. Cayuan mersmagkux obsacreit 168

1.6. I'omosornyeckue OpMyIUpPOBKH 1 0b6Ias IOCTAHOBKA 3a1a4u 169
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1.3. I'panuna knacca Ilerposckoro 221
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1.5. Crabunuzaunus 223

§ 2. JlokasibHBIE JIAKYHBI JJIsI KOHKPETHBIX 0cobeHHOCTe 224

2.1. JlokanpHbIe JIAKYHBL [JJIs1 OCOOCHHOCTeH, CTAOHIPHO SKBUBAJICHTHBEIX SKCTpeMyMaM 224

2.2. Yucso JIOKaJIbHBIX JIAKYH 1 TaOJIUMYIHBIX ocobeHHOCTEN 224

2.3. Peanmu3zamnus JIOKAJbHBIX JAKYH 228

2.4. O pokazarenbcTBax 233

§ 3. JlomonHeHNsA K JUCKPHMHUHAHTAM BEIECTBEHHBIX 0cobeHHOCTEH 234
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I'nmaBa 1. O6mue TeopeMbr 9
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§ 2. MapKOBCKME IPOIECCHI U dproamdeckas Teopusi 184

2.1. ®usuyeckue NIPeanoChIKE 184

2.2. A6cTpaKTHBIE 3ProJuvYecKue TeopeMbl 185

2.3. IIpumenenusa k oneparopam casura 190

2.4. Dproauvyeckue TeopeMbl AJIs1 IePEXOAHBIX BepOsATHOCTEH 192
§ 3. Cuernsre nenu Mapkosa 194

3.1. Knaccudukanus cocroguuit 194

3.2. BosBparusie nemnu 197

3.3. IIpenensr mepexoaubix BeposiTHOCTEH 200

§ 4. Xappucoss! menu 202

4.1. Bozsparuocts o Xappucy 203

4.2. “YckyccTBenHas” perenepanus 210

4.3. Ilpemenbuble TEOPEMBI [1j18 IEPEXOIHBIX BeposiTHOCTeH 213
§ 5. MapKOBCKO€ BMEIIATEIbCTBO Ciaydas 215

5.1. Baoxennsie nenu MapxoBa 217

5.2. QproguanocTh 220

5.3. MapKOBCKO€e BOCCTaHOBJIeHHE 223

5.4. ®uHANBHBIE BEPOATHOCTH 227

5.5. [IpenenbHble TEOPEMBI JJist OTHOIIEeHUHE 230

5.6. IIpuMeneHna K XappUCOBBIM IienaMm 236

§ 6. Dproauueckue nporeccsl Mapkosa 237

6.1. Oprogmunocts 233

6.2. ®uHANBHBIE BePOATHOCTH 239

6.3. [Ipumep: mpoirecc BOCCTAHOBJIEeHUsT 243

JIuteparypa 245

Tox nzmamnsa 1989

Towm 48
FEOMETPUA — 3
Koncynprupyionme pegakTopbi-COCTABATEN:
mpodeccop FO.J1. Byparo, mpodeccop B.A. Banramiep

VIOK 514.752.44 + 514.772

I. TEOMETPUS ITOBEPXHOCTEN B EBKJINJOBBIX [TIPOCTPAHCTBAX
10./1. Byparo

COJEPKAHUE

IIpenuciosue 5

I'naba 1. 'eoMeTpust IByMepHBIX PUMAHOBBIX MHOTrooOpa3uil 1 moBepxHocTelr B E™ 8

§ 1. ITocranoBka npobemsr 8

1.1. Knaccel MeTpUK 1 KJlacChl IOBepxHOCTel. ['eoMeTpuyeckre rpyIiel U reoMeTpruyecKre cBoicTBa 8
§ 2. Inagkue nosepxuoctu 10

2.1. Tunel Toyexk 10

2.2. Knaccer moBepxuocTeit 11

2.3. Knaccer meTrpuk 14

2.4. G-cBga3anHOCTD 14

2.5. Pesynbrarer u runoresst 15

2.6. Koadopmuas rpynmna 17

§ 3. Boimyksible, ceA/IOBBIe M PA3BEPTHIBAIONINECH MIOBEPXHOCTH 0e3 TpeboBanus riaagkoctu 18
3.1. Knaccel Hersiaakux moBepxHOCTEH u MeTpuk 18

3.2. Bonpocs!l anmpoxcuManuu 19
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3.3. Pe3ynbrars u runoresst 20

§ 4. IToBepxXHOCTH U METPHUKH OTPAHUIEHHON KPUBU3HEL 21

4.1. Muoroobpasus orpaHNYeHHON KPUBUIHBI 21

4,2. IToBepxXHOCTHA OIPAHUYEHHON BHEIIHeHl KPUBU3HBI 23
I'napa 2. Beinykisle noBepxHOCTH 24

§ 1. IIpobnema Beiima 24

1.1. ITocTanoBka Bompoca 24

1.2. Mcropuyeckue 3amedanns 25

1.3. Habpocok 0mHOTO U3 [OKA3ATENBCTB 26

§ 2. BHyTpeHHsIsa TeOMeTpHUsl BHINYKJIBIX moBepxuocTeit. O6obmennas mpobaema Beiims 28
2.1. Muoroobpasus HeOTPHIATEJbHON KpuBH3HBI B cMbicie A.JI. Asekcangposa 29
2.2. Pemenue o606mennoit npobsaemsr Beitaa 30

2.3. Teopema o ckyenBaruu 31

§ 3. ['y1agKOCTh BBIMYKJIBIX IIOBEPXHOCTEH 32

3.1. I'y1agKOCTh BBIYKJIBIX HOIPYy>KeHuit 32

3.2. IIpenMmymiecTBO M30TEPMUIECKUAX KOOPAUHAT 33

3.3. CinencTBus TeOpeM TIJIaIKOCTH 34

§ 4. V3rubanus BLIMTYKJIBIX IOBEPXHOCTEH 34

4.1. OcHoBHBIE TOHATHUA 34

4.2. TnaakocTs u3rubauuii 35

4.3. CymecTBoBaHue n3rnbanuii 36

4.4. CBa3p MeXKIy Pa3JIUYHBIMU BHgaMu u3runbanuit 36

§ 5. HemsrubaeMOCTh 3aMKHYTHIX BBITYKJBIX IIOBEPXHOCTEH 39
5.1. OgHO3HAYHAS ONPEEIEHHOCTE 39

5.2. Ycro#iumBocTs B mpobieme Beitnsa 40

5.3. Ucnonn3oBanue usrubaromnero nomus 41

§ 6. BeckoHewHBIE BBEIMYKJIbIE IOBEPXHOCTH 42

6.1. HekoMmaKTHBIE TTOBEPXHOCTH 42

6.2. Onucanue n3rudaunii 42

§ 7. BeimykJible IOBEPXHOCTH C 33JAHHBIME KpUBU3HAMH 43
7.1. I'mnepnosepxuocru 43

7.2. IIpobnema Munkosckoro 43

7.3. YcroitunBocTh 45

7.4. ®yHKUMY KPUBU3HEL U aHAJOIH npobsemer MunkoBckoro 45
7.5. CBa3b ¢ ypapHeHusaMu Momxka — Amnepa 47

§ 8. OTgesnbHbIE BONPOCH! CBA3M BHYTPEHHEH U BHEINHEH IeOMeTPHUH BBINYKJILIX MOBEPXHOCTEH 48
8.1. CpoiicTBa moBepxHOCTER 48

8.2. CaoiicTBa KpuBBIX 48

8.3. Cdepuueckoe oTobparkenue Kpardaieii 49

8.4. BO3MOXXHOCTDh MCUE3HOBEHUSI HEKOTOPBIX O0CODEHHOCTEN Npu u3rubanusax 50
Tnaea 3. CengioBsie mopepxuocTu 50

§ 1. Teopema Edumona u cBsazanubie ¢ Hell runore3s 50

1.1. JloctaTounsie Mpu3HaKku Hemorpykaemocty B £3 50

1.2. JocTaTounsle IpH3HAKHK IIOrpyKaeMocts B E3 53

1.3. T'unoresa o cexyioBoM norpyxeuuu B K™ 54

1.4. Bo3MOXKHOCTB HENOI'DYKAaeMOCTH IIPU HEOJHOCBA3HOCTH 56
§ 2. O BHemHE} reoMeTpPHUH CEIJIOBBIX LOBEpXHOCTEH 56

2.1. Paznoobpasue ceajIOBBIX MOBEpPXHOCTEN 56

2.2. CyzKaroniuecs IMOBepXHOCTH 58

§ 3. Heperynsapusie ceyioBble IOBEPXHOCTH 66

3.1. Onpenenenus 66

3.2. Bayrpennaa reomerpus 67

3.3. IIpobsemsr norpyzkaemoctu 68

3.4. IIpobsiembl Henorpykaemoctu 69

I'naBa 4. IloBepxHOCTH Orpanu<ueHHO# BHeIHe#l KpuBU3HBI 70

§ 1. TToBepXHOCTH OTPAHMYEHHONH BHENTHEH MOJOKUTETHHON KPUBU3HBI 70
1.1. Bremmane KpUBU3HBI VI AKOH moBepxHOCTH 70

1.2. Bremmaue KpUBU3HBI 0OIIel TOBEPXHOCTH 72

1.3. Hepasencrsa 75

§ 2. Posab cpenneit KpuBu3HbL 76

2.1. CpenHsiss KpUBU3HA HEIVIAIKOM IIOBEPXHOCTH 76

2.2. [loBepxHOCTHU OrpaHUYUEHHON CpeaHell KpUBU3HLL 77

2.3. Cpegusas KpUBU3HA KAK IEpBasi BAPpUAIUSA ILIOMIAINA 79

§ 3. Cl-rnajxme IMOBEPXHOCTH OIPAHUYEHHON BHeNTHeil KpuBu3HbI 80
3.1. Posb yciioBuSI OrpaHUYEHHOCTH BHEIIHeH KpUBU3HBI 80
3.2. Hopmasmsusie Cl-riagkne mosepxuocTu 82

3.3. OcHOBHBIE pe3yJIbTATHl 82

3.4. Teopema I'aycca 83

3.5. Ch e rrankue mosepxHOCTH 84

§ 4. Muororpaunnuku 85

4.1. Posib MHOTOrpaHHUKOB B 00Imei Teopun 85
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4.2. MuororpanHasi METPUKa U MHOTOTPAHHAs MOBEPXHOCTL 86
4.3. Pe3ynbTaTsl u runore3nl 86

§ 5. Jlomonuenue. Kmaccel rmagroctu 88

KommenTapuit k cnucky autepaTypsr 88

JlntepaTtypa 90

VIOK 514.752.43 + 514.772

II. IOBEPXHOCTU OTPULATE/IbHOI KPUBU3HBI
9.P. Pozenjjopu

COIJEPXKAHUE

IIpenuciosue 99

§ 1. Teopema I'min6epra 100

1.1. IToctanoBka Bompoca 100

1.2. Cxema jpoka3aresnberBa Teopembl I'uibbepra 102

1.3. CBs3b C ypaBHEHUsIMU MaTeMaTHu4deckow ¢dpusukn 104

1.4. O606mmenns 105

§ 2. TlosepxmocTn orpumarensroit kpupusuel B 3. [Ipumeps. BuyTpenusis w BHemmHsis kKpusu3Ha. IIpobiema
Anamapa 108

2.1. TIpumMepsb MOBEPXHOCTEH OTPHUIATENBHON KPUBU3HLI B 5, nX BHEIHss W BHyTpeHHss reomerpus 108

2.2. Hekoropsie 3amevanus o mopoxny Cl-msomerpuuecioro sioxenus 2 8 E3 no H. Kéitnepy 128

2 3. 'unore3a Agamapa 130

2.4. O OBEPXHOCTAX OTPUIATENBHON BHYTDEHHEH N OrpaHUYeHHO} BHENIHel KPUBHU3HBI B E3 135

§ 3. IToBepxHocTH BUuma z = f(x,y); cxema Jgoka3arenbcTBa Teopembl H.B. Edumona 140

3.1. HekoTOpHIE PE3yIBTATH O TOBEPXHOCTSIX, TPOEKTUPYIOMIHXCs OJHOIMCTHO Ha TIOCKOCTh 2 140

3.2. Teopemsr H.B. Edbumona u XeifH1ia 0 mpoOTAKEHHOCTH OJHOJUCTHON MPOEKITNA HAa IJIOCKOCTH IMOBEPXHOCTH C
OTIeJIEHHOM OT HYJId OTPULIATENbHON KpUBU3HOI 142

3.3. CxeMma JI0Ka3aTeJbCTBa TeopeMbl b 148

3.4. JlocTaTo4YHbIE JIOKAJBHBIE YCIIOBUS TOMEOMOPMHOCTH B I[JIOM ILJIOCKUX 0TOOparkeHuit 164

§ 4. [ToBepXHOCTH C MeJIEHHO H3MEHSIOMeiCs KPUBH3HOM. 11orpysKenie MeTpHK OTPHIATENbHON KPUBH3HBL B F°.
Bunsanne merpuku Ha perysisapHOCTb 10BepxHOCTU 166

4.1. Anaguruyeckuii annapat 166

4.2. (h, A)-merpuxu 170

4.3. g-merpuku 171

4.4. Tlorpy:KeHne METPHUK OTPUIATEJLHON KpUBH3HH B £3 172

4.5. U3yueHnne Kpad noBepxHOCTH 174

4.6. IloBepxXHOCTH C MEAJEHHO M3MEHSIONelicss KPUBU3HOM B PUMaHOBOM IIpOCTpaHcTBe 175

4.7. BaugHue METPUKHK Ha PEryJIAPHOCTD IIOBEPXHOCTH 176

§ 5. O MOBEPXHOCTAX C METPUKOW OTPHUIATETbHON KPUBU3HEL B MHOTOMEDHBIX €BKJIMAOBBIX IPOCTPAHCTBAX 179

5.1. Teopema Bubepbaxa 179

5.2. Bnoxenne u morpyxenue P 8 EN 180

5.3. Kycouno-amamurudeckoe morpyxenne 2 B £ 182

5.4. HekoTopele pe3yiIbTaThl O HEIOTPY2KAae€MOCTH B MHOIOMEpPHOM ciaydae 183

5.5. O 3aMKHYTBIX IIOBEPXHOCTIX OTPULIATEIbHON KPUBU3HBL 185

KommenTapuii k aureparype 187

Jluteparypa 188

VIOK 514.752.43 + 514.772

1. IOKAJIBHAS TEOPUS N3TUBAHUY IMTOBEPXHOCTEN
1.X. Caburos

COIJEPKAHUE

§ 1. Oupenenenus u TepMuHOIOTUs 198

1.1. IloBepxHOCTBL U €e Merpuka 198

1.2. 3oMeTpuYHBIE TOBEPXHOCTH M M30METPHUIECKUE TOTPYKeHus 199
1.3. Nsrubanus nmopepxuocteii 202

1.4. Beckoneuno massre (6.M.) urubanus nosepxuocTeil 205

1.5. Usrubanusa moBepxHOCTEH U Teopus ynpyrux obosodex 208

1.6. Apeansusie nedopmaruu 209

133



§ 2. TTocranoBka 3axau 209

§ 3. CBs3p Mex 1y narubanusMu u 0.M. n3rubaHusiMu moBepxHocreit 211

3.1. O6mue ypaBHeHus 6.M. H3rubaHUi MPOU3IBOJIBLHOTIO OpsaKa 211

3.2. Tlepexoz ot 6.M. u3rubGanu BHICOKOTO MOPsIAKA K 6.M. H3rubaHUSM MEHBIIEro mopsaka 212

3.3. [lepexox ot 6.M. U3ruOAHUK MEHBINTETO MOPSAAKA K 6.M. N3rHOAHUAM BBICOKOTO MOpsaaka 215

3.4. Anrebpanyeckue cBoiicTBa nosieit 6.M. uzrubauuii 1-ro nopsigka 216

§ 4. M3ruGarns nosepxHocTeit B xtacce O 220

§ 5. BcnomoraTespHble CBeIeHM: KIACCU(DUKANNS U [[€I0YUCICHHEBIE XAPAKTEPUCTUKH TOYEK IOBEPXHOCTH. Y DABHEHUS
mOrpy>KeHus u u3rudanus 222

5.1. Yersipe TUa TOYEK HA MMOBEPXHOCTH 222

5.2. ApudmMeTnueckue XapaKTEePUCTUKU PErYIAPHON TOUKM MOBEPXHOCTH 222

5.3. YCTOMYMBOCTh U HEYCTOHYHMBOCTh apUMMETHIECKUX XaPAKTEPUCTUK TOYKHK ITOBEPXHOCTH 225

5.4. YpaBHeHHS MOTPYZKEHHUS U U3THOAHMS IOBEPXHOCTH 226

§ 6. M3rubanus moBepxXHOCTEH B OKPECTHOCTH TOYKHK ODIIEro mosoxKenus 227

6.1. Anasurrdeckuii ciaydait 227

6.2. [loBepXHOCTU MOJIOKUTEIbHON KPUBU3HBI 228

6.3. [ToBepXHOCTH OTPHUIATESTHHON KpUBM3HBI 231

6.4. OxkpecTHOCTH mapaboIuIecKoil ToUKu 232

§ 7. N3rubaeMoCTh MOBEPXHOCTEH ¢ TOYKOH yitomenus: 233

7.1. HenanoxxuMble H30MeTPHYHBIE IOBEPXHOCTU 233

7.2. O peasu3aluy METPHUK IOBEPXHOCTAMU C TOYKOH ymiomenusa 234

7.3. HeuzrubaeMble IOBEPXHOCTH C yILIOmeHueM 235

7.4. N3rubaeMble [TOBEPXHOCTH C yIJIoIeHueM 236

7.5. ITIoBepXHOCTH BpallleHud C yIJIOIeHUueM B mosioce 237

§ 8. Beckonewno masisie u3rubanust moBepxHOCTEH “B Masom” 238

8.1. Ypasuenusa 6.m. uzrubanuii 238

8.2. YKecTkocTh “B MasioM” aHAJMTUYECKUX MTOBEPXHOCTEH 238

8.3. AHaIHUTHYECKNE OBEPXHOCTH BPAIEHUs ¢ YIJIOIMIEHNeM B mojioce 239

8.4. YKectkue n Hendrubaembie “B 1mess0M” MOBEPXHOCTH BpareHus: 240

8.5. HeanamuTtnieckue nosepxuoctu 240

8.6. b.M. m3rubanus 2-ro nopsiaka 243

8.7. Nsrubauus >xemobos 244

§ 9. Jlomonuenue. M3rubauust u 6.M. n3rubaHus MHOTOTPAHHUKOB 245

9.1. Beegenne 245

9.2. MHororpansbsle METPUKA U UX U30METPHYECKNE MOTPYKeHus 246

9.3. Uzrubanusa MHOrorpanuukoB. KondurypamnoHHse IPOCTPAHCTBA MHOTOIPAHHUKOB 248

9.4. B.M. m3rubaHusa MHOTOTPAHHUKOB U UX CBA3b C u3rubanusvu 250

9.5. OHO3HAYHO OUPEJEeJIEHHBIE MHOTOIDAaHHUKY 253

9.6. Heusrubaembie MHOTOrpaHHUKU 254

9.7. N3rubaeMble MHOTOIDAHHUKHU 256

9.8. I'unore3a 06 mHBAPUAHTHOCTH 00beMa M3rnbGaeMOro MHOIOIDAHHHUKA 262

§ 10. Bakar09uTENbHBIE 3aMedaHus 263

227 KommeHTapuit K COUCKy JuTepaTypsl 265

227 JlutepaTtypa 266

Tox m3mannsa 1989

Towm 49
TEOPUA YUCEJ — 1
Koncymprupytorme pegakToOpPb-COCTABATEIN:
mokTop dpusnuko-MareMarnueckux Hayk A.H. ITapmm,
airen-Koppectnougear AH CCCP U.P. [MTadapesua

YVAK 511.212 + 511.331 + 511.334 + 511.5 + 511.6 + 511.9 + 512.742 + 512.743

BBEJIEHUE B TEOPUIO YNCEJI
FO.. Manuu, A A. Tlanaumkus

COJEP?KAHUE

IIpenuciiosue 6

1. Baga4uu u npuemst

T'naBa 1. DmemenTtapuas Teopus qucesn 10

134



§ 1. Bamaun o menawx uncaax. Jlemumocts u mpoctora 10

§ 2. luodanTOBEl ypaBHEHHS EPBOil U BTOPOi cremeneit 25

§ 3. Kybuueckue ypaBHenus 42

§ 4. Bamaum 0 KOHTHHYYMe: IPHUOIIIKEHNS U HEIPePLIBHBIE Apobu 53

I'naBa 2. N36panuble cCOBpeMeHHBIE 3aa9H JIEMEHTAPHOM Teopun gucea 59

§ 1. PazjokeHre Ha MHOXUTENIH M aCUMMeTpudHOe mudposanne 59

§ 2. JlocToBepHBbIE TECTHI IPOCTOTHL 63

§ 3. PazjiozkeHue OOJIbUINX YUCEJI HA MHOXKHUTENH 72

§ 4. InodanToBBI NPUOIIMIKEHNUST U UPPAMOHATILHOCTH ((3) 83

II. Ugen u Teopuu.

I'nasa 1. Naayxiua u pexypcus 90

§ 1. DyeMeHTADHAS TEOPUS YUCEJ C TOUKH 3PEHUs JOTHKH 90

§ 2. luodanToBnl MHOXKECTBA 92

§ 3. HacTu4HO peKypCUBHBIE (DYHKIUH U [I€PEIUCIUMbBIE MHOYXKeCTBa 97

§ 4. lnodaHTOBBEI MHOXKECTBA U AJITOPUTMHIECKAsA HepaspermmumocTs 106

T'napa 2. Apudmeruka anrebpandeckux qmucesa 107

§ 1. Anrebpauveckue YnUCIa: peajan3anuu u reomerpus 107

§ 2. PazjoxkeHne mpOCTHIX MeaJI0B, JEJeKUHIOBbI KOJIbIA U HOpMupoBauus 118
§ 3. JlokanbHble U TI06AIBHBIE METOIBI 126

§ 4. Teopus mone#t knaccos 146

§ 5. I'pynna Fanya B apudmerndeckux 3agadax 159

I'masa 3. Apudmerura anrebpandeckux MHOroobpasmit 176

§ 1. Apudmerndeckrue MHOTOOOPa3Hs: CXeMBI KOHEYHOTO THIIA HAJ KOJIBIOM IeJIBIX duces 176
§ 2. TeomeTrpryueckre MeTOABI U3ydeHNus AUOMaAHTOBHIX ypaBHeHuil 186

§ 3. OcuoBHBIE TeOMETPHUYECKHE KJIACCH JUOMAHTOBBIX ypaBHeHu# u cucrem 207
§ 4. JlnodaHTOBB YpaBHEHHS U TpejcTaBaenus [aaya 239

§ 5. Teopema @asnbTuHrca U TPOOJEMBI KOHEYHOCTH B AUO(AHTOBOMH reomerpun 247
I'napa 4. JIzeta-dyHKIMS U MOayJsipHBle DOpMBI 260

§ 1. /Izera-dyuknun apudmeruieckux cxem 260

§ 2. L-dpyuxknun, Teopus Toira u asusie popmysasl 269

§ 3. Moaynsipubie OPMBI U 3#1€pOBbI IPpOU3BeAeHus 292

§ 4. Monynsapusre popmbl u mpejcrasienus amsya 304

§ 5. ABromopdubie hopMbI U porpaMmma Jlenrienaca 316

Jlureparypa 323

Tox mzmamnsa 1990

Towm 50
OBIIIA4A TOIIOJIOI'NA — 2
Koncynprupyromnuit pegakrop-cocTaBuTe/ b
IOoKTOp pu3nko-mMareMarndeckux Hayk A.B. Apxanrensckuii

VIK 515.122.25

I. KOMITAKTHOCTbB
A .B. ApxanrebCKuii

COJIEPYKAHINE

Beenenune 7

§ 1. KoMmakTHOCTh U €e Pa3HOBUIHOCTH: OTAEIUMOCTD 8

1.1. Pa3nuyHble oIpele/ieHns KOMIIAKTHOCTH 8

1.2. OTHOCUTEIbHAS KOMIAKTHOCTE 9

1.3. Cuernas KOMIAKTHOCTH 10

1.4. OTHOCUTEIbHAST CYETHAST KOMIAKTHOCTh 12

1.5. IlceBmOKOMIAKTHBIE TPOCTPAHCTBA 13

1.6. CsoiicTBa TUIA KOMITAKTHOCTH W OTAEIUMOCTb 15

1.7. 3Be3AHbIE XaPAKTEPUCTUKN CHETHON KOMITAKTHOCTH M ICEBIOKOMITAKTHOCTH 16
§ 2. KoMmakTHOCTD U Omepanust npou3segenus 17

2.1. Teopema TuxoHOBa 0 KOMIIAKTHOCTH NpOu3BegeHus 17

2.2. IIpousBeneHns CY€THO-KOMIIAKTHBIX IPOCTPAHCTB 18

2.3. [IpousBeeHus nceBAOKOMIAKTHBIX IIPOCTPAHCTB 19

2.4. ToranbHas cyeTHass KOMIAKTHOCTDL U TOTAJILHAS ICEBIOKOMIIAKTHOCTL 20
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2.5. KOMIaKTHOCTD 1O (PUKCHPOBAHHOMY YIbTPadUALTPY (£-KOMIAKTHOCTD) 21

2.6. -npou3BeeHNs KOMIAKTHBIX IPOCTPAHCTB 22

§ 3. HenpepsiBHBIE 0TOGPAYKEHNsT KOMIAKTHBIX TPOCTPAHCTB 23

3.1. TeopeMa 0 KOMIAKTHOCTH 00pas3a u ee cjaeacTBus 23

3.3. HenpepsiBHbIe 06pa3bl “CTaHAAPTHBIX” KOMIIAKTOB 24

3.3. OTkpoiTEIE 0TOOPAXKEHUS KOMIAKTOB U PA3MEPHOCTD 25

3.4. ®akTopu3anuoHHasa Teopema Mapgemuda 26

3.5. HenpepoiBable 00pa3nl yIOPSAOIEHHBIX KOMIIAKTOB 26

3.6. IlceBIOKOMIAKTHOCTE M HEIPEPHIBHBIE OTOOparKkeHus 27

3.7. HenpepbiBHBIE 0TOOPAXKEHUST U SKCTPEMAJIHLHO HECBSI3HBIE KOMIAKTHI 28

3.8. PazperxkeHHble KOMIAKTHL U UX 00pa3bl 32

§ 4. VcsioBusi METPU3YeMOCTH KOMIIAKTHBIX, CIETHO-KOMIIAKTHBIX U TICEBIOKOMIAKTHBIX MTPOCTPAHCTB 32
4.1. Knaccuueckue pe3ynbTaTel U Teopema Xabepa 33

4.2. Teopema [loy u Teopema Tkauenko 34

4.3. Toue4HO CYETHBIE M O-TOYEYHO KOHE4YHbIE 0a3bl 34

4.4. Kpazunzmensuenus u §6-633w1 35

4.5. CunbHO X0-HETEPOBHI H6a3bl 36

4.6. Panr 6a3bl 1 KPUTEPUU METPU3yeMOCTH KOMIIIIAKTOB 36

4.7. CHMMeTpUKH U METPU3YeMOCTh KOMIIAKTOB 38

§ 5. KapauunanbHble HHBAPHAHTHI KOMIAKTOB 39
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I'napa 3. Jlureiinble ToMeOMOpPhU3MBI TPOCTPAHCTB DyHKIUI 128

§ 1. O6 [-sxBUBaIEHTHOCTH U [-WHBapHUAHTAX 129

1.1. JIuneiiabie roMeoMOPEPU3MBI 10 OTHOIIEHUIO K TOMOJJOTHU MOTOYEYHON CXOAUMOCTH M TOIOJIOTHH PABHOMEPHOH
CXOJUMOCTHY Ha OIDAHHMYEHHBIX MHOXKeCTBax 129

1.2. Hekoropsle [-uaBapuanTsl 134

1.3. Ilpumenenus reopemsr 1 . 1.1. 139

§ 2. HenpepriBHBIE HHEHHBIE SKCTEHIEPHl U KOHCTPYKIIAS, COXPAHSIONIAs [-9KBUBAJIEHTHOCTE 141

2.1. HempepsiBHble 3KcTeHIeps! U pasnoxenus Cp(X) B npaMble cymmsr 141

2.2. llpuznaxu [-Bnoxkenuoctu. Teopemsr Jdyryugxu u Bopxeca 145

2.3. [-BJIOXKEHHOCTh U KapJAWHAJIbHbIE MHBAPUAHTHI 146

2.4. Bnoxenus: GeCKOHEUHEIX CTeneHell BemecTBeHHON npamoii B Cp(X) 150

§ 3. l-copa3sMepHOCTh, CTPOrasi [-aIINTUBHOCTD U [-3KBUBAJIEHTHOCTD 152

3.1. Ilousitue S-crabusiabroCcTH, N-CTaOUIBHOCTU U CTPOroil l-apmuruBHOCTH 152

3.2. [-3KBUBAJIEHTHOCTH B KJiacce moaudapos, CW-npocTpancT u ux o606menuii 156

§ 4. BarIoYnTeNbHBIN 0630p pe3yasTaToB 158

4.1. TeopeMmbl gBOiiCTBEHHOCTH 158

4.2. O crpoennn oneparopa 3aMmblkanus B Cp(X) 159

4.3. O606menne C.II. I'ynpko teopemsr B.I'. IlecTosa 160

4.4. O o-csoitictsax Cp(X) 160

4.5. Komnakrer B Cp(X) 161

4.6. Bonpocs! geckpunrusaoro crpoenus Cp(X) 163

4.7. IIpocTpancTBa dbyHKIuUi 13 63POBCKUX KJIACCOB 163

4.8. O6 anmIpoKCHMANNY IPOU3BOJIbHBIX (DYHKI[UH CIeTHEIMY MHOXKECTBAMHE HEIPEPBIBHLIX (DYHKINIH: PACIIIEIIsIeMbIe
npocTpaHcTBa 165

4.9. O6 anrebpanmveckoM IOAXOAE K KOJIbIIAM HEIPEPBIBHBIX hbyHKumi 166

4.10. 3ameyanus o6 [- u t-sxkBHUBaJIeHTHOCTH 168

Jlureparypa 169

VIK 515.128 + 515.12

III. ZECKPUIITUBHAA TEOPUA MHOKECTB 1 TOIIOJIOT'A
M.M. Yoban

COJEPKAHUE

Beenenune 174

I'nmaBa 1. O6mue BOMpoCHl omepanuii Hal MHOXKeCTBaMu 176

§ 1. OcuoBuble onpenenexus 176

§ 2. DKBUBAJIEHTHOCTH omepanwuii. [Ipumepsr 177

§ 3. Kpurepuili anaautudnocta omnepanuu 178

§ 4. Urepanus onmeparmit 178

5. Knaccel MEHOXKecTB 179

. Herpusunamnsnele npocrparcrsa 180

. Meron Koamoroposa 182

. MeTog yHuBepcaJbHBIX MHOXKeCTB 184

. HerpusnasbHOCTH KJ1accOB 185

§ 10. A-omepanuu. [IpoexkTuBHBIe MHOXKECTBA 188

§ 11. Baposckue kiaccel MHOXKeCTB 191

§ 12. Bsposckue u 6openesckue MHOXKecTBa 194

§ 13. Abconrorunie W-muOXKecTBa 195

I'nmaBa 2. OTobparkeHus 1 KJIACChl MHOXKecTB 196

§ 14. Teopema JlaBpenTnesa u ee caegcrsust 197

§ 15. O coBepireHHBIX OTOOpaykeHusIx 198

§ 16. OrkpeiTeie 00pa3sr abcosoraerx W-npocrpaucts 199

§ 17. CoxpaHenue KyiaccoB MHOXKeCTB. Merpusyewmsrit ciaydait 202
§ 18. CoxpaHeHue KIaccoB MHOXKeCTB. HemeTpusyembiil cayqait 203
§ 19. Hemycrora 63poBckux kjaaccos 204

§ 20. BspoBckue MHOXKeCTBA, ICEBIOKOMIAKTHOCTh M KOMIAKTHdUKanuu 205
§ 21. Bopenesckue u 63poBckue romeoMopduamsr 207

§ 22. VI3amepuMbie cedeHnsT MHOTO3HAYHBIX 0TOOpazkeHmit 208
T'napa 3. CTpyKTypHBIE CBOHCTBA AECKPUIITUBHBIX KJIACCOB MHOXKeCTB 210
§ 23. Usmepumocts 210

§ 24. CBOICTBO COBEPIIEHHOTO Aapa 212

§ 25. Caoiicrso Bapa 213

§ 26. Pemera u ux nngexcer 214

§
§
§
§
§
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§ 27. llpunnun cpaBuenus unHgekcoB HoBukosa 217

§ 28. OTmesrMOCTbh IPOEKTUBHBEIX MHOXECTB BTODPOTO KJjacca 220
§ 29. Koucturyanrs: Jlysuna — Cepanuackoro 221

§ 30. Yuudopmuzamus MHOXKecTB 221

§ 31. Hepaspemumocts 223

§ 32. IlosroTra wnu cenmapabenbHOCTH! 225

§ 33. O0 9KBUBAJIEHTHOCTH CEMEHCTB MHOXKECTB 226

I'nasa 4. Kommenrapuu 229

§ 34. VcTOKH HeCKpUNTHUBHOM TeOpUM MHOXKECTB 229

§ 35. IlpoekTusnas nepapxus Jlysuna — Cepnunackoro 230

§ 36. AkcuomMaTHuIeCKas NeCKPUITHBHASL TEOPHS MHOXKeCTB 231

§ 37. Teopus onepaiuif HaJT MHOXKECTBAMU 232

§ 38. JleckpunTuBHAs TEOPHUsl MHOXKECTB B OOIIUX IPOCTPAHCTBAX 232
Jluteparypa 233

Ton m3mannsa 1989

Towm 54
KOMILJIEKCHBIIT AHAJIN3 - MHOTHUE IIEPEMEHHBIE — 5
Koucynprupyrommii pegakTop-coCTaBUTE b
IOKTOp dpm3uko-mMaremarndeckux Hayk [ M. Xenxknn

VIIK 517.537

KOMIIJTIEKCHBIIT AHAJIN3 11 YPABHEHUS B CBEPTKAX
K. Bepencreitn, /I. Crpynna

COIJEPKAHUE

IIpenucaosue 5

§ 1. Komnexkcusprit anauus 8

§ 2. [leprogu<IHOCTE B CpEHEM U TEOPEMBL O MPEICTABICHUH 29
§ 3. IIpo6aema [Mommeiito 56

§ 4. Paner skcnonent 65

§ 5. Beruersl u nmonmHoMBbl Bepumreitna — Caro 77

§ 6. Anrebpanveckuii ananus 85

JlutepaTtypa 93

VIK. 517.55 + 515.17 + 517.958

[MOJIA AHT'A — MUJIJICA, IIPEOBPABOBAHUNE PAJIOHA - IIEHPOY3A U
YPABHEHU A KOIIIN - PUMAHA
P.I. Hosuxkos, I'M. Xenkunu

COJEPKAHUE

Beenenwne 113

§ 1. KannbpoBounsie mosst u ypasuenns fura — Musica — Xurrca 125

§ 2. Ypasuenns fAura — Munica kak ypaBHEHHS COBMECTHMOCTH JinHeHHOH cucremsr 132

§ 3. TosoMOp(hHBIE PACCIOEHMST U KOTOMOJIOTHI B TEPMHUHAX O-ypaBHeHwmH 142

§ 4. HeabeneBo npeobpazopanue Pajgona 147

§ 5. IIpeobpazosanue Pagona — Ilempoy3a Kak IpefenbHBIH caywail ganubix paccesuus tuna Panmeesa 158

§ 6. O-KOroMOJIOrHYE MHOTOOBDA3HS KOMILIEKCHBIX CBETOBBIX JTydeil 163

§ 7. YpaBuenune fura — Musjica B TepMUHAX JAHHBIX paccesinus 169

§ 8. YpaBuenusa Maxkcgesia — fura — Mumnca, Beins — Jlupaka u Kueitn — l'opona kak ypasaenus Komu — Pumana
Ha IPOCTPAHCTBE TBUCTOPOB 177

§ 9. Vpasuenusa fura — Musica — Xurrca — /lupaka Kak roJjoMopdHbIE BEKTOPHBIE paccaoeHus 185

JIntepaTtypa 193
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YIK 515.17 + 515.171.33 + 517.55

KOMITJIEKCHASA TEOMETPUA I TEOPUA CTPYH
A 1O. Moposos, A.M. Tlepesomos

COJEPXKAHUE

§ 1. Beemenue 198

§ 2. Pumanossr nosepxuocTu 203

2.1. OcuoBHble TOHsATHA 203

2.2. T'omomopduble IuHEHHbIE DACCIOCHHS HA PUMAHOBBIX HOBepxXHOCTAX 206
2.3. luBuzopsr 208

§ 3. Oneparopsl Komu — Pumana Ha puMaHOBBIX TOBEpXHOCTIX 210

§ 4. lerepmunanTsl oneparopos Komu — Pumana 215

§ 5. [IpocTpancTBa MOIYIE€l PIMAHOBBIX MMOBEPXHOCTEH 223

5.1. JleTrepMuHaHTHOe JIMHEITHOE pACCIOeHUE Ha NPOCTPAHCTBE MomyJieit 223
5.2. Mepsl Ha mpocTpaHcTBe MoAyJeit. Mepa Mawmdopna 225

5.3. Perynapuzanusa u anomasnu 228

5.4. Anomasuu 230

5.5. 'paBuTanuonnas anoMaaus 232

5.6. KommaktuduimpoBaHHOe MPOCTPAHCTBO MOyJiei 235

§ 6. [Tpumeps! BeIauCaeHUs Mepbl MaMdOopa B CHENUATbHBIX CIydasx 238
6.1. Cnyuait onnoit meTu 238

6.2. Mepa aas p = 2,3 u 4 241

§ 7. MHoromereBble BEITUCICHUS B TEOPUU CBOOOLHBIX IIOJION HA PHMAHOBLIX IIOBEPXHOCTAX 245
7.1. duddepennuaibHas reOMETPUS HA PUMAHOBBIX MOBEPXHOCTAX 245

7.2. CxaJjIgpHOE 10JIe Ha, PEMAHOBOM moBepxuocTr 250

7.3. Cxassapuoe nose ¢ MOgu(UIUPOBAHHBIM JATPAMKIAHOM, IPUHUMAION[EE 3HAUEHUST B OKPYXKHOCTH 255
7.4. b, cc-cucTeMBI ¢ IPOM3BOJIBHBIM IOJMYIEIBIM CIHHOM 258

7.5. B,y-cuCcTeMBI C TPOU3BOJIBHBIM MOJIYIEABIM CIMHOM 265

§ 8. IleTsieBble AMIIUTY/IBI B TEOPHH 3aMKHYTHIX GO30HHBIX CTPYH 271

8.1. Mepa Dg, p, 272

8.2. Nurerpan nmo X-nosam 273

8.3. CTpyHBI BHe KPDUTHIECKOH pasmepHoctu 275

Jluteparypa 278

Tox nzgamna 1989

Towm 55
AJITEBPANYECKAYAd TEOMETPUA — 4
Koncymprupytorme pegakToOpPb-COCTABATEIN:
mokTop dpusnuko-MareMarndeckux Hayk A.H. [Taprmm,
airen-koppectnougear AH CCCP U.P. [MTadapesua

YIK 512.743

I. JUHENHBIE AJITEBPANYECKUE T'PYIIIIBI
T.A. Crapunrep

COHAEPXKAHUE

Brenenne 6

I'napa [. JIuneiinbie anarebpandecKue Ipynnbl HAJT aarebpandecKu 3aMKHYTHIM moseM 10
§ 1. CBenmenuns u3 agrebpandeckoit reomerpun 10

1.1. Adbdunuble MHOro06pasusa 10

1.2. Mopduazmsr 10

1.3. Hexoropsle Tomosorudeckune cBoificTea 11

1.4. Kacaresbubie npocrpancrsa 11

1.5. CsoiicTBa Mopdu3zmMos 12

1.6. Headdunusie maoroobpasus 12

143



§ 2. Jluneiirble anarebpanydeckue IPYIIIbI, OCHOBHBIE OMPEIEICHUs U CBOHCTBA 13
2.1. Onpenenenne juHeHHON asrebpandeckoit rpymnst 13

2.2. Heckonbko BaxkHBIX (pakToB 17

2.3. G-nmpocrpaucr3a 18

2.4. Anrebpa JIu anre6pangeckoii rpymmst 20

2.5. @akToper 22

§ 3. CTpyKTypHBIE CBOHCTBA JIUHEHHBIX ajaredbpandeckux rpymm 24
3.1. Paznoxenune 2?Koppana u 61u3kue Bonpocs: 24

3.2. JImaroHanm3yemble TDYIIBI U TOPHI 25

3.3. CBs3HbIE OJJTHOMEPHBIE TPYIILI 27

3.4. CBsa3HbIe pa3perrumMole IPpyIosl 28

3.5. Ilapabosimyeckue NOATPYNIIBI U HOArpYIIbEl Bopesns 29

3.6. Pagukas, moIynpocTble B peJyKTUBHBIE I'PYIIBLL 33

§ 4. PenykruBHble rpynns 33

4.1. I'pynnsl panra 1 33

4.2. Habopbl KOpHEBBIX [JaHHBIX U CUCTEMBI KOpHei 35

4.3. OCHOBHBIE CBOMCTBA PEIYKTUBHBLIX Ipynnd 38

4.4. TeopeMmbl CyIIEeCTBOBAHUS U €AUHCTBEHHOCTH AJISA PEAYKTHUBHBIX rpynm 43
4.3. Knaccudukanus KBaA3HIPOCTHIX JIMHEHHBIX ajareOpandecKux rpynmn 45
4.6. Teopusa npencrasienuii 49

I'napa 2. Jluneiinble asrebpandyecKue IPYIIBI HAJ IPOU3BOJIBHBIMU MOJISAME H6
§ 1. CBemenus u3 agrebpanteckoit reomerpun 56

1.1. F-ctpykTypsl Ha addUHHEBIX MHOr0OOpa3usx H6

1.2. F-CTpYKTYpBI Ha IPOU3BOJLHBIX MHOTOO0OpA3uaIx 57

1.3. ®opwmsr 58

1.4. OrpanudeHre OCHOBHOTO moJsd 59

§ 2. F-rpyumnsl, OCHOBHEIE CBOMCTBA 60

2.1. OcHoBHBIE daKThl 06 F-rpynmax 60

2.2. @akTopsr 63

2.3. ®opwmnbr 64

2,4. Orpanuydenue OCHOBHOIO 1o 65

§ 3 Topwr 66

3.1. F-Topsl 66

3.2. F-topwl B F-rpynnax 68

3.3. Pacmenumsie Topsl B F-rpynmax 70

§ 4. Pazpemnmere rpynner 71

4.1. Jlemma 71

4.2. Ceuenus 71

4.3. DnemMeHTapHble YHUIIOTEHTHBIE IPYIIIBI 72

4.4. CpoiicTBa pacCHIeMUMBIX PA3PEUINMBIX TPYII 73

4.5. OcHOBHBIE Pe3yJbTATHL O Pa3permuMbix F-rpynmax 74

§ 5. PenykTuBHble rpynnel 75

5.1. PacmenumMble peayKTUBHBIE IPYIOBL 75

5.2. Ilapabosimyeckue noarpynnsl 76

5.3. MaJjiag cucrema KopHe# 78

5.4. I'pynna G(F) 82

5.5. Cohepuueckuit kommieke Turca pegyxrusuoit F-rpynusr 84

§ 6. Knaccudukanus pegykrusuerx F-rpynm 86

6.1. Teopema 06 uzomopduzme 86

6.2. CymecrBoBanue 88

6.3. Teopus npencrasienunit F-rpynn 95

T'napa 3. Cneruasbabie noss 98

§ 1. Anre6pa JIu anrebpanveckoii rpynmnsl B xapakrepuctuke 0 98
1.1. Anrebpaunueckue nomanaredpsl 98

§ 2. Asnrebpauveckue rpynnsl u rpynnst Jlu 100

2.1. JlokanpHO KOMIaKTHBIE ToJs 100

2.2. BemectBennnie rpynmnst JIu 103

§ 3. Jluneitable anrebpandecKue IPYIIbI HAJ KOHEYHBIME TOJIaMu 106
3.1. Teopema Jlenra u ee cinegcrausa 106

3.2. Koneunsle rpynnsl tuna Jlu 109

3.3. IIpeacraBieHus KOHeYHBIX rpynn Tumna Jln 112

§ 4. Jluneiiapie anrebpandecKue IPYIIBL HAJ OJISIMHU C HOpMEpOBaHueM 113
4.1, Anaprament u adpdranas guarpamma JIsiakuna 114

4.2. Adpdunnsrit kommaexc 117

4.3. Cucrema Turca, paznoxenus 120

4.4. JlokanpHuble oA 122

§ 5. 'mobanbubie moss 123

5.1. I'pynner agesneit 123

5.2. Teopusa npusenenust 127

5.3. Pesynprarer koneunocTu 129

5.4. Koromomorun T'amya 133
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JIntepaTtypa 134

VIIK 512.745

II. TEOPUA NHBAPMAHTOB
9.B. Bunbepr, B.JI. ITomos

COJEP>KAHUE

IIpepuciiosue 139

Cornamenusi u 0603Havenus 140

Bsemgenue 142

0.1. IIpegmeT Teopunm MHBApPUAHTOB 142

0.2. cToxku Teopuu MHBApHAHTOB 144

0.3. 'eomeTpuueckue merogsr 146

0.4. luBapraHTBHl CUMMeTpHYECKON rpynnsl 147

0.5. OproronajpHbIE MHBAPUAHTHL BeKTOpa 147

0.6. MuBapuanTs! guHeHHOTO OomepaTopa 148

0.7. YHUMOOYISpHBlE MHBAPUAHTHI KBAAPATUIHOU dopMbI 150
0.8. OproroHaJ bHbIE HHBAPUAHTEL KBAAPATHIHONR (popmbr 150
0.9. NuBapuaHThl CUCTEMBI BEKTOPOB 151

0.10. Ilpunoxkennsa K NPOEKTUBHOH reomerpuu 153

0.11. HeynopsgoyenHble HAOOPHI TOYEK IIPOEKTUBHON MPsIMON M I'MIIEP3JLINITHYECKAe KpUBble 155
0.12. NuBapuaurs: 6unapaeix Gopm 156

0.13. MaBapuaHTEl OMHAPHBIX I'DYII MHOIOTDAHHUKOB 158
0.14. uBapuaHTHl TepHApHOH Kybudeckoit popmbr 161

§ 1. JleficTBus anrebpantdeckux rpymn 162

1.1. Perynapusle u panuoHaabHble aeficTBusa 162

1.2. Teopembl ByiOkeHuA 164

1.3. Opbursr 165

1.4. Crabunuzaropsr 168

1.5. HacsnegoBaunue opout 169

§ 2. Paruonassubie maBapuanTsr 170

2.1. Beegenne 170

2.2. I'paduk geiictBus 171

2.3. Pazgesenue opbut obiero nmosoxenus 171

2.4. Panmonasapubiit paxkTop 173

2.5. Ceuenns 174

2.6. CrnenuaJipHble Tpynnsl 176

2.7. Bupanuonanbaas kiaccudukauus geiicreuit 177

2.8. OrrocuTenbHbIe ceyeHus 180

2.9. [Ipobaema panuonaabHocTu 180

§ 3. Ilenble MHBAPHAHTEI U KOBAPUAHTEL 182

3.1. Beegenne 182

3.2. CBs3b MeXKy IeJBIME U PAIUOHAJBHBIMU UHBAPpUAHTAMU 183
3.3. Bazucusie uuBapuanTel 184

3.4. Teopema I'mnanbepra 06 nuBapuanTax 186

3.5. KoHCTpyKTHUBHAsA TeOopus MHBApUAHTOB 188

3.6. Yernipuaamaras npobiaema 'unbbepra 189

3.7. IToprpynner I'poccxanca 190

3.8. Ceuennsa IlleBame 193

3.9. CaoiicTBa anreOper HHBAPHAHTOB 195

3.10. Cenenus o pagax Ilyankape 196

3.11. Pag Ilyankape aarebpsl nHBapuanTos 199

3.12. KoBapuauTsr 202

3.13. I'mobasbubIi MOAYIb KOBapuanTos 204

3.14. Anrebpa xoBapuauntos 205

§ 4. ®akropsr 205

4.1. Beexgenune 205

4.2. l'eomerpuueckuiit paxTop 206

4.3. Kareropusiii pakTop 208

4.4. IlocTpoenne dakTopa s 1eliCTBUS PeIyKTHBHON Ipynnsl Ha adduaHOM MHOTOO6pa3nu 209
4.5. Kpurepuit Urycer 211

4.6. IlocTtpoenne dakTopa /g 1efCTBUS PeAyKTHBHON I'DYIIBI Ha IPOU3BOJIBHOM MHOToOOpa3uu 212
4.7. OgHOPOAHBIE MTPOCTPAHCTBA 216

4.8. OpHOpoxaHbie paccaoenus: 217

§ 5. Hynb-komyc 219
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5.1. Beegenne 219

5.2. AcumnroTnydeckre KOHychr 220

5.3. Kpurepuit I'mnsbepra — Mamdopma 222

5.4. Meton HocutTesnei 223

5.5. XapaKTepuCTHKA HUJIBIOTEHTHOTO 3JeMeHTa 225

5.6. Crparudukanus u paspeiiesne 0COOEHHOCTeH HyJIb-KOHYyCa 229

§ 6. Toukas reomerpus geicTBus 232

6.1. Cuoraficbl: OCTAHOBKA 3aia4u 232

6.2. TIpeBocxomube MOPGU3MBI 233

6.3. DTasbHbIe cAalicel 235

6.4. CTabunu3aTopel TOUEK U3 OKPECTHOCTH 3aMKHYTOH opOuThl 237

6.5. Cuaiic B Heocoboit Touke 238

6.6. DTaabHBIE CIANCH W AHAJUTHIECKHE CJIafichl 238

6.7. CTpykTypa cjoeB MopdusMa dakropusanuu 239

6.8. Teopema 0 BbIXOj€ HA I'PAHUILY OPOUTHI C IOMOINLIO OAHOIAPAMETPUIECKON HOATrPYy bl 242
6.9. Crparudukanus Jlyner 243

6.10. Ilnacter 246

6.11. BamrayTOCTDL OpbUT: KprUTepmit JIyHnr 248

6.12. BamkHyTOCTE OpOUT: KpuTepuit Kemnda — Hecc 250

6.13. SamrHyTas opbuTa, JeXKalas B 3aMbIKaHUHU 33, 1aHHON opOuThl 252

6.14. OTobpakeHne MOMEHTOB 255

§ 7. Crabunm3aTopsl 001ero nojoxenus 257

7.1. Beegenne 257

7.2. TeopeMBl CyIIECTBOBAHHUSA C.-0. II. 258

7.3. C. 0. . ajist TuHEHHBIX aelicTBuil 262

7.4. 3aMKHYTBHIEe OpPOUTHL OOIIEro MOJIOXKeHusda 265

7.5. C. o. m., ceuernus IlleBasnne u craduabHOCTL 266

§ 8. PerykTuBHBIE MHEHHBIE TPYIIIBI CO CBODOAHOMN anrebpoit nHBapuaHToB 269
8.1. Xopomue CBOHCTBA U TEOPUU WHBAPHAHTOB 269

8.2. HacsenyemocTts xopomux csoiicts 271

8.3. CpaBuenne ajgrebp HHBAPUAHTOB KOHEYHLIX M CBA3HBIX PEAYyKTUBHBIX JUHEHHBIX rpymn 273
8.4. Cnyuait gBymepHoro ¢dpaxropa 275

8.5. IlpucoeuHeHHbIe TPYINLI FPaAyHPOBAHHBIX anre6p Jlu (f-rpymnmsr) 275
8.6. Ilonapusle rpynnsr 278

8.7. Ilepeunciienne MONYIPOCTHIX JIMHERHBIX TDYIIL C XOPOIIUMHU CBOMCTBaMu 279
8.8. Ceuenus Beiiepmrpacca 281

§ 9. Knaccuueckas Teopus MHBAPUAHTOB 283

9.1. Ilonapusamnusa 283

9.2. Penykiusa nepBoil oCHOBHO# TeopeMmbl 284

9.3. luBapuaHThl CUCTEM BEKTOPOB U JIMHEHHBIX dopMm 287

9.4. CooTHOLIEHUST MEXKAY HHBAPHAHTAMHI CHCTEM BEKTOPOB K JIHHEHHBIX (popm 288
9.5. MuBapuaHThl TEH30POB 293

Cpopanas Tabiura 297

JIntepaTtypa 290

Tox m3mannsa 1989

Towm 57
AJITEBPA — 6
Koncymprupyiomme perakTophl-COCTABUTEN:
amer-koppecnomgenT AH CCCP A.M. Kocrpukwn
airen-Koppectnougear AH CCCP U.P. [MTadapesua

YIK 512.664.2 + 512.552.4 + 512.554.32

I. KOMBUHATOPHBIE I ACUMIITOTUYECKUE METO/IbI B AJITEBPE
B.A. Yduaposckuii

COIAEP?KAHUE

Bgenenune 7

§ 1. OcuoBHbBIE O0BEKTHL U KOHCTPYKITUIH 9
1.1. Beegenue 9
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20.1. Beogusre 3amevanusa 214

20.2. OcHoBHBIE TTpUMeEPHI 217

20.3. Teopemsr mosHOTHL 218

20.4. TeopeMbl pa3oKeHUs U CYMMHUDYEMOCTH. ACHMIITOTHKA CIIeKTpa 220

20.5. Ilpumenenne k guddepennuanpubiM oneparopam 222

Kowm

MEHTApHU K JuTeparype 226

Jlutepatypa 227

Tox mamanmst 1989

Tom 65
JNOOEPEHIMAJJIBHBIE YPABHEHN A
C YACTHBIMU ITPON3BOJIHBIMU — 8
Koncynawrupyromuit pegakTop-coCTaBUTEb
JIOKTOp busuko-maremarndeckux Hayk M.A. Ily6um,

YAK 517.951 + 517.954 + 517.956

[.JIn

HEVHBIE IEPEOIIPEIE/JIEHHBIE CUCTEMBI YPABHEHIIT C YACTHBIMU

[MPON3BOJAHBIMU, TPAHUYHBIE 1 HAYAJIbHO-I'PAHNYHBIE 3AJTAYU J1J14

HUX
AN, Nynuukos, C.H. Cambopckuii

COIJEPKAHUE
Bsenenue 6
I'masa 1. KoMnsexcsl, cBsa3anube ¢ aud@epeHnuanspHbpiMa oneparopamu 12

§1.
§2,
§ 3.
3.1.
3.2.
3.3.
3.4.
3.5.
3.6.

Crpyu, guddepeHnnaabube onepaTops: 12

KoMmiiexkcsl, 9KBUBAJIEHTHOCTH MOPAU3MOB, MOPPUIMBI COBMECTHOCTH 15
Huddepernnanbunie OmepaTopsl ¢ mepeMeHHbIME KO3(d dunuentamu 19
Ycnosusa perynsapHocTa 19

DopMaSIbHO TOYHBIE KOMILJIEKCEI 21

®opMaJibHAS HHTETPUPYEMOCTE 23

MuBosorueHoCcTh 110 CrieHcepy 52

WNuBomorusHoCcTh 10 Kypanumu 29

KoMMyTanuoHHbIe COOTHONIEHUSI B OIEPATOPHI COBMeCTHOCTH 30
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3.7. BemecTBeHHO-aHATUTHYECKHH cnydait 38

3.8. Jlo6assienust 40

§ 4. TudpdepeHnnanbHO-rpaHUIHBIE OTIEPATOPH 41

4.1. Oneparops! coBmectHOCTH 41

4.2. BellleCTBeHHO-aHAJIUTHYECKUH caydait 47

Tnapa 2. Duaunruyeckue cucremsr 48

§ 1. OnepaTopsl ¢ TOCTOSAHHBIM J1epeKTOM 48

§ 2. Ciyuait muoroobpasuit 6e3 xpas 49

§ 3. 'panwunble 330a9n [JIsT OMEPATOPOB C IOCTOSHHBIM gedexTom 52

§ 4. 'pannynble 330340 JJIsI SJIHNTHYECKUX OIEPATOPOB 55

§ 5. Perynapusie JII'-oneparopst 57

§ 6. Jlobapnenne. Oneparopsl Byre me Monsesna 60

Tnaea 3. HagasnpHO-rpanmaHble 338a4u s napabomnaeckux cucrem (C.H. CamGopcekwmit, M.A. ®enpaman) 64
§ 1. [Tapabosmueckue cucremsl 64

§ 2. ®opmanbHas Teopus napabosuueckas cucreM 65

§ 3. luddepernnaabHO-rpaHUIHbIE TaAPAOOIUTIECKHE OIePATOPEL 72

§ 4. PazpemuMocTh HAYAIBHO-TPAHNYHBIX 33144 JJIsT TapaboIndecKuX ONepaTopos 74

4.1. YcnoBrue KO3PIUTUBHOCTH T4

4.2. Ipocrpancrea H? 76

4.3. TeopeMbl Pa3peIUMOCTH HAYAJIHHO-TPDAHHYIHBIX 33434, s MapadOJInIecKux Omeparopos 77
Tnasa 4. HaganpHo-rpanuvHble 3aga4u A runepbonundeckux cucreMm (I1.M. ynuukos) 79

§ 1. Crporo runepbosmdaeckue onepaTopst 79

§ 2. Pa3pemuMocTs HaYaIbHO-TPAHWYHBIX 3334 [JIs CTPOro IUIepOOInIecKUX onepaTopos 80
2.1. PaBaoMepHoe ycnosue Jlonarurckoro 80

2.2. TIpocrpancrea HY'9"**(E) n Hgamma®(G) 81

2.3. PazpemuMocTs HAYAIBHO-TPAHUYHBIX 337184 /I CTPOTO THIePOOTHIECKUX OMEPATOPOB 82
Hob6asnerne. Cesazannee cucremst (C.H. CamGopckuii, M.A. ®enpaman) 83

KommenTapuu k simrepatype 90

Jlureparypa 91

VIK 517.956.227 + 517.984

CHEKTPAHbﬁbIPI AHAJIN3 AUCCUIIATHUBHOI'O CUHI'YJ/IAPHOI'O OIIEPATOPA
HIPEAMHTEPA B TEPMIHAX ®YHKIIMOHAJILHOII MOJIEIN
B.C. ITasnos

COIEPXKAHUE

§ 1. Beenenue 96

1.1. CmekTpanbHBIE AHAJIU3 B TEPMHUHAX PE30JIbBEHTH 96

1.2. CnekTpaJbpHBIH aHAJIU3 U XapaKTepucTrdecKas (byHKug 97

1.3. CuekTpaJjbHbIi aHAIU3 U Teopusi paccesHus: 98

1.4. CnekTpaJjbpHBIH aHAJIN3 B TepMUHAX (PYHKIMOHAJIBLHON Momgenun — 063op 100

§ 2. dyuknuonambHad Mozeas 101

2.1, ITonyrpynna 101

2.2. CxxumMmaromas oneparop-gyukimsa 103

2.3. @akropuzauuu 104

§ 3. CreKTpanbHBIH aHAJIU3 B TEPMHUHAX (DYHKIMOHAJIBLHON Mojean 108

3.1. Bagaua paccesuus 108

3.2. CrnekTpaabHbIi aHagu3 auaaranuu 109

3.3. CuexTp u pe30JIbBEHTA Me€HEPATOPa Hosyrpymsl 110

3.4. CnekTpanbHble KOMIOHEHTH 112

3.5. CrnekTpanbHble OCOOEHHOCTH M pa3/iejieHre BHEIHeH U BHYyTpeHHell KOMIOHeHTHI 114
3.6. Pacmensyienne BEyTpeHHeH KOMIOHEHTHI 116

3.7. CieKkTpaJbHbBIA aHAJIU3 HA JUCKPETHOM crekTpe 117

3.8. CnexTpasbHBIH aHAIN3 HA a0COIIOTHO-HENPEPHIBHOM crekTpe 120

3.9. CoBmecTHada nosHOTa U H6a3ucHOCTD 123

3.10, IlapuuanpHoe paccesiHue U PACCEsIHUE i AUCCUIIATUBHBIX OIE€paTopos 125

§ 4. CekTpaJbHBIR AHAJIU3 OIEPATOPOB, BO3HUKAIOIINX B 3339aX PE30HAHCHOTO paccesHus 126
4.1. PezonancHoe paccessHue AJs MATPUYIHOTO MOJSPHOTO oneparopa 128

4.2. 3ajgada Pe30HAHCHOIO PpaCCesHUs Uit OAHOMEPHOTO omeparopa [IIpéaunrepa ¢ MATPUYHBIM MOTEHIMAJIOM 136
4.3. PezonancHoe paccesiHue Ha MPOU3BOJIHLHOM HOTeHIHag e 137

4.4. ABromopdHOe BomHOBOE ypaBHeHHe 143

4.5. IlapruanpHas s-MaTpHUIA JJs aKyCTHYECKOr0 ypaBHeHUs U ypaBHeHus [IIpénunrepa 145
§ 5. luccunarusueiit oneparop IIpénunrepa 147

5.1. CrieKTp u TeopeMbl eqUHCTBEHHOCTH 148

5.2. Jlunmaramua u XxapakTepucTuiecKas GyHKIusg 152
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5.3. Tpexmepusiii oneparop ITIpéaunrepa ¢ KOMIIEKCHBIM MOTEHIIHAIOM 157
Jlureparypa 160

YIK 517.954

ITII. TEOPEMBI Ob NHJIEKCE
B.B. ®enocos

COHAEPXKAHUE

Bgenenne 166

T'napa 1. Teopema ATbu — 3uHrepa 168

§ 1. Magekc ¢hpearosbMoOBBIX onepaTopos 168

1.1. ®pearoabMoBBI onepaTopsl 168

1.2. CsoiicTBa ungexca 170

§ 2. Dunnrvyeckue nceBnoauddepeHInaIbHbIe 0epaTophl 172
2.1. OcuoBuble daKTHl U3 TEOpPUHU II. . 0. 172

2.2. Innexc 31U THYECKUX 1. 4. 0. 174

2.3. DnIunTHYecKne KOMILIEKCH 177

§ 3. XapaxrepucTuieckue KJacChl u meMeHTsr K-Teopu 178
3.1. CBA3HOCTH M XapaKTepUCTHIECKHUE KJacChl 179

3.2. Qnementrr K-Teopu 184

3.3. Nzomopdusm Toma 187

§ 4. ®opmyna Ateu — 3unrepa 190

§ 5. [Ipumepsr 193

5.1. Teopema TI'aycca — Boune 193

5.2. Teopema Pumana — Poxa 194

5.3. CnuHOpHadA CTPYKTypa u oneparop lupaka 195
Tnapa 2. O606mmenus 201

§ 1. Teopema Atbm — BorTa 0 HenojBukHON Touke 201
§ 2. Mngekc ceMeiiCTBA JIMITUYIECKUX O11epaTopos 205
§ 3. Mngekc moYTH MEpUOAMYECKUX OIepaTopoB 211

§ 4. Unnexc xkpaesbx 3ama4d 214

§ 5. Nngexc TémINIEBLIX OMEPATOPOB 223

I'nasa 3. /ledbopMarnnonHoe KBAHTOBAHUE W HHIAEKC 229
§ 1. Anrebpa kBaHTOBBIX HAOMIOHaeMBIX 230

1.1. CumBonsl Beiing 230

1.2. Paccnoenue dpopmansunix aaredp Beitas 236

1.3. AGeseBbl CBSI3HOCTH M KBAHTOBaHME 238

1.4. ABromopdusmsl u romoronuu 245

1.5. Cnen B anrebpe KBaAaHTOBBIX HabJ01aeMbIx 250

§ 2. Teopema 06 uHIeKce B anredpe KBAHTOBLIX HAGIIOMAEMBIX 252
2.1. Unpgexc B anredpe Wp u ero coiictsa 252

2.2. Habpocok 1oKa3aTeabCTBa TeopeMbl 255

2.3. ACUMITOTHYECKOE OIePATOPHOE IpeacTaBieHne261
2.4. I[Tpumepsr 263

Jlureparypa 266

Tox mznannsa 1991

Towm 66
JANHAMNYECKUNE CUCTEMBI — 9
Koncynbrupytommuii perakTop-coctasurenb, dien-Koppecrnonmerr AH CCCP 1.B. Anocos

VIK 517.938 + 517.938.5 517.987.54 + 512.81

JMHAMNYECKUE CUCTEMBI C TUTTEPBOJIMYECKUM IMTOBEJIEHUEM
J.B. Anocos, C.X. Apancon. B.3. I'punec. P.B. Ilnoikun, E.A. Caraes, A.B. Cadonos, B.B.
Comomos, A.N. Crapkos. A.M. Crenun. C.B. Illnstakor
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COJEPKAHUE

IIpeamcnosne. (1.B. Axocos) 6

JIntepatypa 11

Tnaea 1. F'mnepbommaeckue muoxectsa ([1.B. Arocos, B.B. Comogos) 12

§ 1. Ucxogubie mousaTus 12

§ 2. Hexoropere npumepsr 34

§ 3. [Mosmysnokaapuas Teopus 59

§ 4. I'mobasbuas Teopust 77

Jlureparypa 91

Tnasa 2. Crpannsie arrpakTopsl (P.B. [lasikun, E.A. Cataes, C.B. IIlasgukos) 100

Baenenwne 100

§ 1. T'unmepbosmyeckue arTpakTopsr 101

§ 2. ArrpaxTop Jlopenma 110

§ 3. Merpuueckue CBOHUCTBA OJTHOMEPHBIX ATTPAKTOPOB UIEPOOTMYIECKEX 0TODpaXkeHuil ¢ ocobennocTssmMu 133

IIpusiokenue e-TpaeKTOpUM U CBOMCTBA yCTOMYMBOCTH OUHAMUYECKHX cuCTEM 138

Jluteparypa 144

Tnasa 3. Kackazasl Ha mosepxuocTax (C.X. Apancon, B.3. I'punec) 148

§ 1. JTuddeomopdusmsr Mopca — Cueiina 149

§ 2. Kacka bl CO CHETHBIM MHOXKECTBOM MMEPUOAMYECKUAX TO4UeK 154

§ 3. Paziimunbie OAX0bI K IPOOJIEeMe PEATH3ANUH TOMOTOMNYECKHX KJIACCOB TOMEOMODP(U3MOB € 33 IaHHBIMH TOIOJIOIAIeCKUMU
cBoiicTBamu 166

Jlureparypa 183

I'napa 4. JluHaMuYecKue CUCTEMBI C TDAH3UTUBHOM I'pynoi cuMmMerpuu. ['eoMeTpudeckue u CTATUCTUYECKUE CBOMCTBA
(A.B. Cadonos, A.H. Crapkos, A.M. Crenun) 187

Bgenenne 187

§ 1. OcHOBHBIE TIOHATHA U KOHCTPYKIuu. [Ipumepsr 189

§ 2. Kpurepuil 3proguvHOCTH U 3PTrogudecKkoe pa3ioxkenue 196

§ 3. CreKkTp 3ProJUvIecKnx MOTOKOB HA OJHOPOJHBIX IPOCTpaHCTBax 204

§ 4. OpbuTel OSHOPOIHLIX IOTOKOB 211

§ 5. CraTucrudeckue cBoHcTBa G-HHIYIMPOBAHHBIX [TOTOKOB (1 JeficTBuii) 219

§ 6. 2KeCcTKOCTD OHOPOAHBIX IIOTOKOB 226

IIpunoxkenne A. CTpoeHre IPOCTPAHCTB KOHEIHOTO 0Obema 231

IIpunoxkenne B. KoHCTpYKIMs TOJIYIPOCTOTO PACIIeNIeHNus OJHOCBSI3HBIX rpymnn JIu 236

Jluteparypa 238

Tox mzpamna 1991

Towm 69
KOMIIJIEKCHBINI AHAJIN3 — MHOTHUE IIEPEMEHHBIE — 6
Koncynprupytomnme pegakropsi-coctaBuresu: npodeccop B. Bapt, npodeccop P.
Hapacunmxan

YIK 517.55 + 515.171

I. COBCTBEHHBIE I'OJIOMOP®HBIE OTOBPAKEHUA KOMIIJIEKCHBIX
I[TPOCTPAHCTB

Cresen P. Bajui, Parxasan Hapacumxan?

COIEPXKAHUE

Bsenenue 6

§ 1. Teopema Pemmepra 0 co6cTrBennom oTrobparkenun 10

§ 2. Teopema I'payspra o nmpsamom obpasze 12

§ 3. Baoxenusi B C™ 22

§ 4. CobcrBennbie rooMopdHbIe 0TOOPaAXKEHUsI B OrpaHuIeHHble obmacta 31
JIntepaTtypa 43

VIK 512.66 + 512.73 + 515.17

3 ABropusoBansbiii nepesos ¢ anriuiickoro C.A. Baxpameesa
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II. OB30OP IIOCJIEJTHUX UCCJIEJOBAHIN B TEOPUN XOI2KA*
Kan-JTrok Bpeuiuacku, Cressen Ilykep

COIAEP?KAHUE

Beenenwne 48

§ 1. O630p Teopun Xomxka — leanus 56

§ 2. Beipoxkgenue crpykryp Xomxa 70

§ 3. La-xoromostoruu 90

§ 4. D-monynu u Teopus Xomxka 99

§ 5. Koromosrorun Jenunna — Betimuacona 115

§ 6. CMemmanHble CTPYKTYpPBl XOKa HA TOMOTONMYECKUX rpymmax 130
§ 7. Bapmamusa cmemanuo#fl cTpyKTyphl Xozmka 143
§ 8. 'pynusr Mmonoapomun 133

Jlureparypa 158

YIK 512.816 + 515.177

III. AENCTBUY I'PYIII TOJIOMOP®HBIX [IPEOBPA3OBAHNIT®
Auran T. Xaxbeppu

COJEP?KAHUE

T'masa 1. 36pannsie pe3ynapraTer 166

§ 1. HexoTopble OCHOBHBIE METObI AJIsI OJHOPOJHBIX MHOTOOOpasuit 167
§ 2. OgHOpPOAHBIE KOMIIAKTHLIE KAJIEPOBLI MHOr0O6pasus 171

§ 3. 'umeproBepxXHOCTH B KOMIIAKTHBIX OJHOPOJHBIX MHOroobpasusx 173
§ 4. Jluneapuzanus jefictuit 176

T'maBa 2. Meroas!l pacc/ioeHui U IPUIOKEHHUS K 3343a49aM Kiaccuduranun 188
§ 1. KoMmakTHBIE IOYTH OJHOPOHBIE IPOCTPAHCTBA 189

§ 2. g-aHTHKAMOHHYIECKOE paccaoeHue 191

§ 3. Paccnoenus opbut suHefiHbIX rpynn 192

§ 4. Paccioenus B ciaydae JUCKPETHOW m3orporuu 195

§ 5. Hexoropsle Tunwunsie mpuaokenus 198

§ 6. Cdepuueckue mpoctpancTsa 208

T'napa 3. KoMmmiekcHBIM aHAIU3 HA OJHOPOJHBIX MHOr00Opasusx 209

§ 1. Tomomopdusie dpyukun 210

§ 2. AHaJIMTHUYECKKE TUNePIOBEPXHOCTH, KJIEPOBBI CTPYKTYPHL 215

183 Jlutepatypa 218

VIIK 512.774 + 515.1624

IV. CTABUJIBHBIE PACCJIOEHUA, MTHCTAHTOHBI U C*°-CTPYKTYPHI HA
AJITEBPANYECKUX ITOBEPXHOCTHAX
Y. Okonex, A. Bau e Ben®

COJEPKAHUE

Baenenune 222

§ 1. Crabusbable pacciaoenus: 224

1.1. Hanomunauusa 224

1.2. Koucrpykiusa Ceppa 225

1.3. IlpocTeie paccaoeHus: U cTabUIbHBIE paccaoeHust 226
§ 2. Nucranrons: 231

2.1. CpasuocTu Aura — Mmnsca 231

2.2. (AuTn) aBTOAYaJBbHOCTH. VIHCTAHTOHEL 235

2.3. CpoiicTBa MHCTAHTOHOB 236

* ABTopm3oBammELi mepesos ¢ anrmiickoro C.A. Baxpoueesa
% AropusoBansbiii nepesos ¢ anruiickoro C.A. Baxpomeesa
6 ABTopmsoBaanmki mepesos ¢ anruckoro C.A. Baxpomeesa
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§ 3. CtpykrTypsl dpMmura — Diumrelina 242

3.1. IIpocThle paccnoenus: 242

3.2. Paccioenns dpmura — DitHmreiina 244

3.3. Paccioenus Dpuvuta — DifHInTeliHa u crabuabHOCTEL 247
§ 4. Nusapuants! /JoHaabacona 249

4.1. O6mmue npunnunsl 249

4.2. Onpepgesenue moJguHOMOB 250

4.3. BaBuCUMOCTH OT MeTpuKu 253

4.4. Cayuqait by =1 255

§ 5. [Tpunoxkenus 258

5.1. Tomosoruueckas CTPyKTypa moBepxHocTeil 258

5.2. MuoxkectBo pazmauansix C-cTpykTyp 261

5.3. HepaznoxxuMocTh nOBepxHOCTEH 265

5.4. IlosepxHOocTHu ¢ GonpmuMu rpynnaMu auddeomopdusmon 269
5.5. Tunst gedpopmanmit u C°-cTpyxrypst 271

Jlureparypa 274

VIK 512.774.5 + 515.179

V. TEOPUS ITPOCTPAHCTB TENXMIOJIJIEPA. IIOJAXO C TOUKN 3PEHUS
I[IPOCTPAHCTB MOJIVJIEIT KJIEPOBBIX MHOI'OOBPA3UIT’
leopr lymaxep

COJEP>KAHUVE

Baenenne 279

I'nasa I. Teopusa Teitxmonnepa 284

§ 1. Ioaxon Teiixmrommepa 284

1.1. KBazukoudopmusie oTobpaskenus 285

1.2. Hedopmamnuu Teiixmronnepa 287

1.3. IIpocrpancrso moxysteir 290

§ 2. AnaguTudeckas cTpykTypa Teitxmrionamzepa 290

2.1. BemecrBenno-anajgurudeckas reopus 291

2.2. Kacarenproe mpocTpaHCTBO K Fg W €0 KOMIUJIEKCHAsA CTPYKTypa 293

§ 3. T'unmepbosuuHOCTL TpOcTpancTBa TelixMmionnaepa 297

§ 4. Merpuxa Ilerepccona — Beitnsa 301

4.1. OcHoBHBIE cBOficTBa 301

4.2. Merpuka Ilerepccona — Beiins misa ceMeiicTB CHHIYISPHBIX PUMAHOBBIX IOBepxHOCTEH 302

§ 5. Kpusuzua merpuku [lerepccona — Beitna 305

5.1. Pesynbrarer Asnsdopca 305

5.2. Onenxu xkpuBu3ubl 306

5.3. Kpususua merpuku [letepccona — Beitnsa nna cunrynsapasix cemedicts 307

§ 6. l'apMmonnueckue 0TOOpAXKEHUS U MIPOCTPAHCTBO Telixmiomiepa 308

§ 7. KoMmakTudUIUPOBAHHOE TPOCTPAHCTBO MomayJeit 311

7.1. Croitctea A" 311

7.2. Knacc Ilerepccona — Beitna gna AP xak kmace UskeHs HOJOKATENBHONO JTHHEHHOTO paccjoeHus 315

T'masa 2. IlpocrpancTsa MoAy/eil KOMIAKTHBIX KIJI€POBBIX MHOroobpasuit 318

§ 8. Teopembl CymecTBOBaHUS AJIsI IPOCTPAHCTB MOIYJI€H HMOJISIPU30BAHHBIX K3JIEPOBLIX MHOroobpasmit 318

§ 9. IIpocrpancrsa mogysieit MmHOroobpasuit Kajepa — Ditnurreitna 325

9,1. O606menne merpukn [lerepccona — Beitsa 325

9.2. [TosnoxkuTeIbHOE TUHENHOE pAaCCIOeHre HAl IPOCTPAHCTBOM MOAYJIel KAHOHUYECKH IOJISIPH30BAHHBIX MHOT00Opa3uit
u mMerpuka Ilerepccora — Beitna 329

§ 10. IIpocTpancTBa MOAYy/eH SKCTPEMAIBHBIX KJEPOBBIX MHOTOOOpasuit 331

10.1. KorcTpyKkmusa npocTpancTBa Monyaeit 331

10.2. O606mtenne merpuku Ilerepccona - Beitnsa 335

10.3. Ilosoxkurenpuoe uneinoe paccioenue 339

JIurepatypa 342

Tox nzgamna 1991

" ABropusoBanHbiii nepesos ¢ anriuiickoro C.A. Baxpomeesa
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Towm 70
IFEOMETPUA — 4
KoucynpTupyormmii peakTop-COCTABATETD
akagemuk HO.I'. Pemernak

VIIK 514.774

I. IBYMEPHBIE MHOTI'OOBPA3IISI OTPAHNYEHHOI KPMIBI3HEL
IO.T. Pemerngak

COJEPKAHUE

I'nasa 1. IIpenBapurenbuble CBeLeHUS 8

§ 1. Beenenue 8

1.1. Obmas uagopManms 0 IpegMeTe UCCAeJOBAHN U 0030p pPe3yabTaros 8

1.2. Hekoropnie 0603HaYeHUS U TePMUHOJIOrUs 14

§ 2. TTonsiTHE TPOCTPAHCTBA C BHYTpEHHEH MeTpuKoi 14

2.1. IloraTue nUHBI TapPaMETPU30BAHHON KpuBOil 14

2.2. IIpocTpaHCcTBO ¢ BHyTpeHHell MeTpukoit. UHnynupoBanHasa MeTpuka 17

2.3. Ilonarue kparvaiimeir 20

2.4. Onepanus pa3pe3blBaHUsA IPOCTPAHCTBA C BHyTPeHHe! MeTpUKOil 20

§ 3. IBymepHuble MHOr0o0Opa3us ¢ BHyTPEHHEH MeTpUKOH 24

3.1. Onpenenernne, Tpuanrynanus MEOrooOpasus 24

3.2. CkeuBaHue JBYMEDPHBIX MHOr00Opas3uit ¢ BHyTpeHHeN MeTpukoit 27

3.3. PazpesriBanne muoroobpasuit 37

3.4. CTopoHa mpoCTOo#t AYTH B ABYMEPHOM MHOroobpasuu 39

§ 4. IsymepHasa puMaHoBa reomerpus 44

4.1. IuddepernupyemMble 1ByMepHble MHOrooOpazus 44

4.2. llousaTne AByMEpPHOrO PUMAHOBA MHOT000pa3us 46

4.3. KpuBusHa KprBO# B pUMaHOBOM MHOrooOpasuu. VHTerpanabpHas Kpususna. Popmyna I'aycca — Boune 53

4.4. 3oTepMuuecKue KOOPAUHATEL B JBYMEPHBIX PHMAHOBBIX MHOrOOODA3HUAX OIPAHUYEHHON KPUBU3HBL 58

§ 5. Muoroob6pasust C MHOrOIDAHHON MeTpUKOoH 59

5.1. Konyc u yrom 59
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1.1. Booare monokuteabHbie oToOpaxKenus 69

1.2. Onepanun, qAuHAMUYIECKUE OTOOpakeHust 71

1.3. YcaoBHBIE OXKUIAHUA 73

§ 2. KBanTOBBIE AMHAMUYECKUE TOJIYTPYHIbL 74

2.1. Onpenesernue 1 NpuMeps 74

2.2. NudunnresumMaabHbiii oneparop 75

2.3. CBO#CTBO KOHCEPBATUBHOCTH 77

2.4. KoBapuaHTHBIE 3BOJIIONNH 79

2.5. Oprogmueckue cBoicTra 80

2.6. Pacimupennsa nuHAMHYECKHUX MOIyTrpymnir 81

I'nasa 4. IlocsemoBaTesnbHBIE U HEIPEPBIBHBIE IIPOLIECCH n3MepeHusa 85
§ 1. CTraTUCTHUKA TIOCJIEIOBATEILHBIX M3MepeHuit 85

1.1. ITorarue uuncTpymenTa 85

1.2. [IpencraBiieHre BIOJIHE IOJIOKUTEIBHOTO HHCTPYMeHTa 87

1.3. Tpu ypoBHA OnUCaHUA KBAHTOBBIX U3MepeHuil 89

1.4. Bocupoussogumocts 90

1.5. 3amepenus HenpepbIBHBIX HAOII01aeMbIX 91

§ 2. IIpomeccer HEIPEPBIBHOTO H3MepeHus 93

2.1. Hepaspymaromue uamepenus 93

2.2. “KBanToBslil mapaaokc 3enona’ 95

2.3. IlpeesibHas TeopeMa i CBEPTOK MHCTPYMEHTOB 96

2.4. CBepTouHbIE HOJIYIPYIIIL KHCTPYMEHTOB 98

2.5. IncTrpymenTanbHbIe Tporeccel 100

T'nasa 5. IIpormeccsr B mpoctpanctse Poka 103

§ 1. KBanToBoe croxactudueckoe ucuuciaexnne 103

1.1. OcuoBubie onpenenenusd 103

1.2. Croxacrudeckuii uarerpas 105

1.3. KBanToBaa dopmysa Mro 108

1.4. KBanToBnle croxacrudeckue guddepennuanbube ypasaenns 110
§ 2. Pacmmpenus B npocrpancrse @Poka 113

2.1. Buneposckuit u nmyaccoHOBCKuil npouecco B npocrpancrse ®oxa 114
2.2. CToXaCcTUYIeCKHE SBOJIIOIUN U PACIIMPEHUs] JUHAMUYECKUX Toayrpynn 116
2.3. Pacmupennsa MHCTPYMEHTAJIBHBIX IponeccoB 119

2.4. CroxacTuvuecKue MPeACTABICHUS MPOIECCOB HEIPEPHIBHOrO n3Mepenns 121
2.5. HenuHeltable cTOXaCTUYECKHUE YPAaBHEHHUs allOCTEPHUOPHOM nuHAMuKu 123
JIuteparypa 125

WNwmennoit ykazarens 266

IIpegmernsiit ykazarenanb 268

VIIK 519.2

ECTECTBEHHAS 'EOMETPHUS CEMEICTB BEPOATHOCTHBIX 3AKOHOB
E.A. Mopozosa, H.H. Yenmos

COJEP?KAHUVE

§ 0. Beenenne. Mcropuueckue 3amevanus 133

§ 1. 3amada CTATHCTHUYIECKOM TOYEIHON OLCHKH KAK 00paTHAs 337a49a TEOPHH BeposTHOCcTel 140

§ 2. Kareropusi CTATUCTUYECKUX PEIIAIONIAX TPABUI U S9KBUBAJIEHTHOCTh CTATHCTUYECKUX IKCIEPUMEHTOB 144
§ 3. luBapuaHTEl mapBl pAacOpeneeHuil BeposTHOCTEH u nH(MODMAIMOHHBIE KOJIUIecTBa 153

§ 4. Bamada pa3aUYeHUs] HECKOJIBKUX MPOCTHIX THIOTE3 161
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§ 5. AIIUTUBHBIN WHBAPUAHTHLIN Ten3op undopmarmu Pumiepa 167

§ 6. luBapuanTHble JUHEHHbIE CBA3HOCTH B MHOT00ODa3HUsAX paclupeeseHuil BepostHocTeil 172

§ 7. Kanonmyeckne 9KCIOHEHIIMAJIbHBIE CEMeHCTBA pacupeiesieHnif BeposTHocTel 181

§ 8. Hecummerpuunas nudaroposa reoMerpus nHGOPMAIMOHHLIX KoaudecTs 190

§ 9 [Tapamerpuveckad 3a7a49a CTATHCTHYECKOTO OlleHuBaHUs. HepaBencTso nandopmarmu 195

§ 10. ITapamerpuyeckas 3aja49a CTATUCTUYECKOrO OlleHUBaHUs. VIHTErpasbHOe HepaBeHCTBO nHpopmanuu 208

§ 11. ITapamerpudeckas 3a/a9a CTATUCTHIECKOTO OIEHUBAHUS. ACHMITOTHIECKH ONTHMAJIbHBIE OIEHKH 226

§ 12. BeckoHeIHOMEPHBIE KBA3UOLHOPOLHBIE MEHOr000pa3us pacupeesnennii seposraocreil. undopmanuonubie MOIePeIHUKT
240

§ 13. Teomerpusanus CTaTUCTUYECKOH Teopuu (Kparkuil 6ubauorpadudeckuit 0630p) 256

Jluteparypa 257

WNmennoit ykazarens 270

IIpenmMeTHsblil ykazarenab 272

Tox m3pamnsa 1991

Towm 85
KOMIIJIEKCHBIN AHAJIN3. OJJHA TEPEMEHHAY — 1
Koncynprupytomnuit pegakTop-cOCTaBUTED
akajgemuk A.A. Tonuap

VIIK 517.947.2

[. HEJIBIE 1 MEPOMOP®HBIE OYHKIINN
A.A. Tomsabepr, B.4. Jlesun, 1.B. Ocrposckuii

COJEPKAHUE
Beenenune 7
Tnasa 1. O6mue TeopeMbl 06 aCUMITOTHYECKOM MOBEJEHUH IeJablX u MepoMopdubx dyuknuit (A.A. Toapabepr,
B.51. Jlesun, I1.B. Ocrposckuit) 8
§ 1. XapakTepUCTUKA ACHMIITOTHIECKOTO [IOBEIEHMUS HEJbIX DYHKITHI 8
§ 2. CBa3b pocTa u yobIBanus 17
§ 3. CBs3b MHAMKATODA 1eJI0M (DYHKIMH C 0COOEHHOCTsIMU ee mpeobpazoBanus Bopess 22
§ 4. Teopuss Bumana — Bagupona 26
Tnaea 2. Ces3b pocra nenoit dbysknmn ¢ pacupenenernem ee mHyneil (B.51. Jlesmn. 1.B. Ocrposckuit) 33
§ 1. Knaccugeckue pe3yabraTsl 33
2. Hesible (pyHKIMY BIIOJHE PETYJISIPHOIO PocTa 35
Ilenple HyHKIUN 3KCIOHEHITUAJIBHOIO TUIIA C OIDAHUMYEHUSAMH HA BellleCTBeHHO# ocu 40
WckmounTenbHbIe MHOXKECTBA 42
JIBy4eHHbIe ACUMITOTUKHA 45
Annpokcumanus cybrapMOHHIeCKOH QPyHKIAN JorapudMoM MOAYI 1enoit 46
Ces3b pocTa u pacupenesnenus Hymneh ¢ kKoxpduruenramu Oypne 47
Tnasa 3. IlpenenbHble MHOXKeCTBA JJIsl LEedBIX U cybrapMonndeckux dyuknuii (B.C. Azapun) 52
§ 1. OcHOBHBIE IOHATHS U TEOPEMBI 52
§ 2. [IpegenbHble MHOXKECTBA U UX CBA3b C APYTHMH XapPAKTEPUCTUKAMH 55
§ 3. llpumenenus npeseabHBIX MHOXKECTB 58
Tnaea 4. MnTepnonuposanne neabivu Gyurnusamn (B.41. Jlesun. B.A. Tkauernko) 68
§ 1. Murepnonsanuonusiit psaq HeioTona 70
§ 2. Nurepmonsanuonusii pag Abens — Iomgaposa 75
§ 3. [Ipobaema momenTo A.O. Tenbdonma 80
§ 4. Nnrepmonsauuonusiii pay Jlarpamxka 84
§ 5. Meroa WHTEPIOJISIUN, OCHOBAHHBIA HA DEIleHUH D-ipobiteMsr 89
§ 6. MaTepnossanuonubiii nporecc Jlarpanka B HEKOTOPBIX HOPMUPOBAHHBIX IPOCTPAHCTBAX 93
T'nasa 5. Pacupenenenue 3uavenuit mepomopduerx dyuxuii (A.A. Toasabepr) 99
§ 1. OcuoBusie Teopemsl Hepaunuunbl. HeBaHIuHHOBCKYE JehEeKTHBIE 3HAYEHUS U JedeKTHbie pyHKIun 99
§ 2. ObparHble 3374390 TeOpUH pacupegeseHus 3HadeHuit 103
§ 3. Teopus Asnbdopca 106
§ 4. Banmuponosckue gedexTble 3HaMeHus 109
§ 5. Uckmounrenbusle 3HadeHus B cMmbiciae B.I1. Tlerpenko 110
§ 6. AcuMOTOTHYECKHE KPUBBIE, ACHMITOTHIECKHE 3HAUeHUs 112
§ 7. JIyun 2Krouma u Bopena. Kpyru nanosnenus 115
§ 8. Bausocth a-Touexk 118
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§ 9. Pacupenenenue 3HadYeHUI TPOU3BOIHBIX MEPOMOPMHBIX dyHKImH 121

§ 10. Pacopegenenue 3nadenuit mo aprymestam 124

§ 11. Pacmpejienenne 3Ha9eHUN CIENUATIBLHBIX KJIACCOB MEPOMOPOMHBIX PyHKInH 128

§ 12. Ilesasie xpussie 134

Tnasa 6. Iensie u MepoMopdHbIe perreHns: 0OBIKHOBEHHBIX quddepeHnnaabubix ypasuennii (A.D. Epemenko) 138
§ 1. Henuneitaele anrebpanveckue guddepeHnuaibHble yPaBHEHHS ¢ MepoMopdHbIMu pemernusaMu 140
§ 2. Jlunmeitasie quddepenmuaabubie ypapuenns 147

Tnaea 7. Hexoropble npuvenenus teopun neaslx Gyuknuii (1.B. Ocrposcknit) 151

§ 1. Kpaesas 3agada Pumana ¢ 6eckoneunsim nHgexcoMm 151

§ 2. ApudMeTuKa BEepOSTHOCTHBIX pacipejeaeHuit 158

§ 3. [lennie xapakTepucrudeckue xpebrosue dhyHKuM 165

JIntepaTtypa 168

VIIK 517.548

II. IIOJIMAHAJINTUYECKUE OYHKIINN 1 X OBOBILIEHN A
M.B. Bank

COJEPKAHUE

Baenenune 188

§ 1. EgmacTBennocTs. MHTErpasbubie npejcrapiennsa. Henszonupopauubie Hymn 189

1.1. Tepmunoaorua 189

1.2. BEyTpenHue TeopeMbl €IUHCTBEHHOCTH 193

1.3. UnTerpasbable nupejcrapiesus 1. a. Gyakuuii 194

1.4. [Ipurnun mMakcumyma mMonymias 196

1.5. BuananuTudeckoe ypaBHeHNe aHAJIUTAYECKON qyru 198

1.6. Ctpoenne MHOXXeCTBA HEHM30JUPOBAHHBIX Hysel m. a. ¢dynkumit 199

1.7. KpaTHOCTH HEH30JHPOBAHHOTO HYJIA II. a. dyHKnuu 199

1.8. Buipoxxaennsie 1. a. Gyakinuu 200

§ 2. Ilenpie mosmmanamuTnyeckue pyaknuu 201

2.1. I1. a. muorowiens: 202

2.2, ®akropusanusa NesbX I. a. QyHKui 204

2.3. TeopeMbl MUKAPOBCKOTO THUNA JJIS LEJBIX 1. a. hyHKIuit 208

2.4. BeipoxKqeHHbIe TIeJible 1. a. (pyHkmuu 210

§ 3. [MosmananuTudeckue (pyHKIUNA B OKPECTHOCTAX UX W3OJHPOBAHHBIX, OCODBIX TOUEK U B Kpyre 212

3.1. UzosupoBanuble 0COOEHHOCTH 1. a. PyHKIuH 212

3.2. @akrTopuszanus 1. a. GYHKIUSA B OKPECTHOCTU €€ U30JUPOBAHHON ocobeHHOCTH. TeopeMbl MHKAPOBCKOI'0 THIIA
215

3.3. @®akropu3anus I. a. GYHKIMU B Kpyre 217

3.4. KBa3zuHOpMaJbHbIE CeMEHCTBA N-aHAMUTUIECKUX hyHKIuit 219

3.5. Conpsi>keHHO aHAIUTHYECKHEe (PYHKIUKA B OKPECTHOCTH M30JMPOBAHHON 0cOOeHHOCTH 222

3.6. O nonmumepoMopdHBIX DYyHKNUSX. J|BosgKonepuonudeckue 1. a. GyHKIAU 223

§ 4. I'panwunble CBOMCTBA MOIHAHAIUTHICCKUX (DYHKIHH 224

4.1. CornacoranHas dbyHKIUA 224

4.2. II. a. ¢pyuxumm B KPyrOBBEIX CEKTOPaxX 226

4.3. CymecTBOBaHME YIJIOBBIX IIPEJIEJIOB 226

4.4, 11. a. pyHkumuu B HepauOHAJIbHBIX 00pa3ax Kpyra 228

4.5. EnuncrBeHHOCTD U (DAKTOPU3ANUS M. a. (DYHKIUA C HYJIEBBIME yIJIOBBIMU IpefesaMu 229

4.6. II. a. GyHKIHUHE ¢ HYJIEBBIMU PAJUAJIbHBIMU TpeaenamMu 230

§ 5. O600Ienus TOJIHAHAJIUTHIECKIX (PYHKIHUH 232

5.1. MeTaananutuyeckue bpyHrIum 232

5.2. Moaynu mOMUaHAJIUTHYIECKOTO Tuna 234

5.3. 'mp6epTOBEl IPOCTPAHCTBA II. a. dyHKIu 238

JInreparypa 240

T'ox mzpamnnsa 1991

Cepus
COBPEMEHHBIE ITPOBJIEMBbI MATEMATUKMN.
HOBEWIIINE JOCTUXKEHU A
3A TTEPUO/ 1973-1992 T'T.

Hay4unbrii penakTop uieH-koppecnongent AH CCCP P.B. l'amkpenuaze
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Towm 1

COJIEPYKAHIE

}0.B. Maunun. lecsaras npobsiema 'manbepra 5

§ 1. HedopmanbHaoe onucanue pe3ynbTaTos 5

§ 2. AITOpUTMBI U peKypcuBHBIE QyHKIHHA 10

§ 3. Ilnan nokazarenscrsa 13

§ 4. IlepeuncauMble MHOXKECTBA, IPUMUTHBHO-IIEPEIHCIUMEL 17

§ 5. [IpUMUTUBHO-IEPEINCTUMBIE MHOXKECTBA ABJSIIOTCS D-MHOXKecTBAMHI 21

§ 6. D-MHOKECTBa ABJIAIOTCS JUOGDAHTOBLIMHE. €CIH IPAPUKI IKCIOHEHTEL, (PAKTOPHAIA U OHHOMHAJIBHBIX KO3 PUINEHTOB
nuodaHTOBBI 23

§ 7. Koncrpyxuus cnenuaabHOrO AHOGMAHTOBA MHOXKECTBA 26

§ 8. I'pacduk sKCIIOHEHTHI 1UOMAHTOB 32

§ 9. I'pacbuku Ppaxropuana u OHHOMHAILHBIX KONPDUIUEHTOB TuODAHTOBLL 33

§ 10. Teopema ['€nena 35

Bubauorpadus 37

A.T. ®omenko. 'eomeTpudyeckue BapuanmnoHHbIe 3aga4un 39
Bsegenune 39

. ®opmynuposka npodaemsr C.H. Bepumreitna u Teopema Caiimonca 40

. Narerpaabubie mOTOKHA 42

. IIpobema Bepumreitna npu n < 8 47

. BuyTpennsasa perynsgprocTs 50

. IIpo6siema Bepumreiina npu n > 9 53

6. BayTpenuss perynspHOCTb H KOHYCHI C2py—1 55

Bubmuorpadus 59

B.C. Baagumupos. IIpeodopazoBanue Jlammaca 0000HIEHHBIX (PYHKIUI MeJIeHHOTO

pocra 61
Bubsuorpacdus 84

Gk W N~

B.I1. Macgaos, M.B. ®enoprok. Kanonun4deckuii oneparop (BermecrBennsiii ciy4aii)
85

Bseaenune 85

§ 1. Meron cramuonapuoit ¢assl. [Ipeobpazosanue Jlexkamnmapa 91

§ 2. A\-nicepnoanddepenimaibabe onepaTopbl 99

§ 3. XapakTepucTH4iecKoe ypaBHeHue u buxapakrepuctuku 106

§ 4. Jlarpan»xeBnl MHOTOO0Opa3ua U KAHOHHYIECKHE IpecOpazoBanus 119

5. IIpeobpazosanue Pypbe A-nceBnoauddepeHIraIbHOro oneparopa 130

. IIpepxanonuyeckuit oneparop 135

. Unnexc xpuBoil Ha JlarpaH2KeBOM MHOroobpasuu 144

. Kanonuueckuit oneparop 153

. AcuMnTOTHKa COOCTBEHHBIX 3HAYEHUH CaMOCOTPsi>KeHHBIX lambda-niceBnoguddepeHnHAIBLHBIX 0TIepaTOpoB 162

§
§
§
§
§
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Bubauorpadus 165

B.II1. Macsos, B.}FO. Crepaun. Kanounueckuii oneparop (KomMruiekcHsiii ciryyaii)
169

I'nasa . Kanonnyeckuit oneparop 170

§ 1. JlarpanxkeBbsl MHOTOOOPA3Msi ¢ MHEMBIM POCTKOM 170

§ 2. Jle#ictBue 175

§ 3. dxobuan u ungexc 180

§ 4. Kanonuueckuit oneparop 181

I'nasa I1. MaBapmaHTHOCTH KAHOHUYIECKOrO oneparopa 182

§ 1. ®opMyIUPOBKU OCHOBHBIX TeopeMm 182

§ 2. JloxazarenascTBo mpegmoxkenus 2.1 183

§ 3. JlokazaTeabCcTBO mpejioxkenusa 2.2 186

I'nasa I1I. KomMmyTanusa KaHOHHYECKOTO OmepaTropa u omeparopa lamunabrona 189
§ 1. Acconmarisi KAHOHHYIECKOTO OmepaTopa u oneparopa [amuabrona. PopMynupoBKa OCHOBHO TeopeMmbl 189
§ 2. Hexoropere nogrorosurensusie Borauciaerus 190

§ 3. Oneparop 'amunbrona — fxobu 192

§ 4. Oneparop mepenoca 192

Bubsuorpadus 195

Tox uzpamna 1973

Tom 2
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COJ/IEPZKAHIE

A.E. Banecckuii, A.B. Muxanes. I'pynmosbie KoJbHa 5
Bsemenue 5

Ocuosuble 0603HaIeHES 6

I'napa [. CBoiicTBa 37€MEHTOB U UJ€aJI0B I'PYIIOBBIX KOJIel §

§ 1. HauasipHbIe CBeJEHUSA O IPYIIOBLIX KOJIBIAX 8

§ 2. Ocobble 3/1eMeHTHl B IPYIIIOBBIX KOJBIAX 15

§ 3. Crpyxrypuble orobparkenus 30

DyHmaMeHTAJIbHBIH uaean 34

HunpnoTenTHBIE HAeaTbl U HUIbHAEAIH [PYIIOBBIX KOJel 39
Ksazuperynsapuble nneassl u pagukas J2xeko0COHa IPYNIOBOro Koabna. [losynpocTora rpynmoBsix KoJter 43
I'pynnosele KoJibIla HUIBIOTEHTHBIX B Pa3pPelIUMBIX TPy 51
T'pynmoBsie KOJbIla CBOOOAHBIX TPy 55

MN3oMopdu3Mbl B aBTOMOPGHU3MBI I'DYIIIOBBIX KOJIEI 58

I'naBa 2. Kosibuessie cBOMCTBA IPyHIOBBIX KoJiel 64

§ 10. Perymsapusle rpynmnossie Koabua 64

§ 11. HérepoBbl TpymmoBbie KOJbIA 65

§ 12. TlostHast TPUBOAMMOCTD FPYIIOBBIX KOJIer 67

§ 13. IlepBuunble U MOTYTIEPBUYHBIE TPYIIIIOBBIE KOJBIA 67

§ 14. ApTUHOBBI, COBEPIIEHHBIE U [IOJYCOBEPIIEHHbIE IPYIIOBbIE KOJIbIA 68

§ 15. CaMOMHbEKTHBHBIE U OJIM3KHE K HUM TDYIIIOBBIE KOJBIA 70

§ 16. JlokaabHble ¥ MOMYIOKAJBHLIE [PYIIIOBEIE KOJIbIA. JIOKAIH3aUN IPYIIOBLIX KOJIeI 72
§ 17. I'pynmnosble KOJIbIA € HOJAHOMHAIBHBIM TOXKIECTBOM 75

§ 18. 'oMostoruyeckue pa3sMepHOCTH IPYIIL U IPYIIIOBbIX KoJier, 78

§ 19. Pazmoe 81

I'napa 3. IlpencraBienns 66CKOHEYHBIX Ipynn 83

§ 20. Perymapusiit Monynb. UHAYIUPOBAHHBIR B MMIPUMUATHBHBIE MOZyIn 83
§ 21. Tenzopubie mpom3seaeHusa 86

§ 22. IlpuMuTHBHBIE ALl IPYIIOBLIX KoJer] 88

§ 23. BeckoneunoMepHbIe MPEICTABICHUSA IPYII 92

§ 24. Muoroobpa3us npeacrasiaeruit 97

Bubauorpadus 101

B.H. /leaone, P.B. l'ajmynun, M.U. Iltorpus. O tunax Bpass penrerok 119

Yacte 1. 3-mepubre pemnrterkn 120

I'naba 1. 'eoMmeTpuyeckuil BbIBOJ pe3ynbTaToB bpass 120

§ 1. IBuxxenus. IIpeobpa3zosauus cummerpun 120

§ 2. Hexoropsle cBeqenus o pemrerkax 121

§ 3. Teopema NPUMHUTUBHOCTU APAJIJIEJIENNIIENA, TOCTPOCHHOrO0 HA 3-X IOCJIENOBATEbHBIX MUHUMYMAaX pPeIleTKd
124

§ 4. Hexoropsre meMMbl 00 91€MEHTAX CUMMETPUH pemeTku 125

§ 5. BeiBog 7 rosiospuit 128

§ 6. 14 Tumos Bpass pemerok 132

T'naea 2. Beiox roso3apuit u tTunos Bpass pemrerok npu nmomornu obsactu Jupuxse 136

§ 1. O6mactu /Tupuxie. Pazbuenune lupuxie 136

§ 2. BeiBox 5 THIIOB TPEXMEPHLIX MapaJIiesno3apos Jupuxie cnocobom cioes 137

§ 3. XapakrepucTuieckue mapassenenuneasr 141

§ 4. Beizog 14 napannenenunenos bpass 144

I'nasa 3. Teopust npuBegenust u copra pemietok 146

§ 1. Bamaua MpUBEJEHUS W UCTOPUIECKAS CIpaBKa 146

§ 2. IIpuBegenune nByMepHOM pemerTku no Jlarpam»ky u TpexmepHO# pemerku no 3eebepy 148

§ 3. [Tapamerpsr 3emaunra. Cumson Jlemone 153

§ 4. IlpuBegeHHBIH 4eTBIPEXCTOPOHHUK 155

§ 5. AsnroputM npuBeneHus 3essnHra Ha cuMBose Jlemone 159

§ 6. 'eomeTpuueckuil CMBIC/ IPUBEAEHHLIX 1apPAMeTPOB 3esuara 161

§ 7. Ilpusegenne K pemepy, MOCTPOEHHOMY Ha 3-X IOCIEIOBATEJHHBIX MUHUMYMaX pemerku 163

§ 8. Copra pemerok 166

§ 9. HeoGxouMble U JOCTATOYHBIE YCJIOBUSI, HAJMIOXKEHHBIE HA MPUBEJEHHBIE MAPAMETPHI [JIsi TOTO, 9TOOBI PerreTKa
IpUHAJJIE)KATA K TOMY WIH ApYyroMmy us 24 copros 168

§ 10. HaxoxxmeHue BbIpaskKeHU BEKTOPOB perepa Bpaps depe3 BEKTODPHI UCXOLHOTO OCHOBHOrO pemepa pemerku 171

§ 11. OmHO3HAYHOCTH BHIOOPA penepa U3 TPeX MOCIe0BATEIbHBIX MUHUMYMOB 174

TI'maBa 4. Tunor Bpass pemreTok u mOJIHBIE IPYIINBI JBHKEHKUH, COBMEIIAIOIINE PEIIETKH ¢ co0oit 177

§ 1. Bajanue JBUXKEHHH, COBMEINAIOIUX PelieTKa ¢ coboi ckobkoii (g,t) 177

§ 2. /IBe Teopemsr 00 n30MOpdU3ME MOIHBIX IPYII ABHKEHUH, COBMEINAIONIUX PeIIeTKn ¢ co6oi 178

§ 3. O coBmaienust kjaccudukanuum bpass pemerok Ha 14 TUnoB ¢ abCcTpakTHON KiaccudUKalMedl MOJHBIX IPYII
coBMeIreHuil pemerok ¢ coboii 180

YHacte II. n-mepHOE uCCIeg0BaHNE N-MEPHBIX pemieTok 182

I'naba 5. KBagpaTuynsle GOpMBI, n-MepHbIE PEMIETKH U KOHEYHBIE TPYIIIIBI 1IeJIOYACTeHHBIX MaTpul 182

§ 1. Merpuueckass MaTpuna penepa 182

§ 2. B3auMHO 0JHO3HAYHOE COOTBETCTBHE MEXK Ty METPHKAMHU PENEPOB U MMOJIOXKHTEIbHBIMH KBAIPATHIHBIME (DOPMAMHU
184

§
§
§
§
§
§
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§ 3. Bekropsr cmexkuoctu. Hepapenctso Kopuna u 3omortapesa 185

§ 4. OcHOBHast TeOpeMa O MPUCTIOCOOIEHHOM periepe 187

§ 5. Teopema Mamke 189

§ 6. Teopema 2Kopaana 189

I'naBa 6. CBsI3b KOHEYHBIX IPYII IEJOYUCIEHHBIX MATPHI] C THIAMHU BpaBs pemeTok. ['eoMeTpuyeckue rojo3Ipuu
190

§ 1. Bropas Tteopema Bubepbaxa 190

§ 2. Tunsr Bpass pemerok. Knaccsr Bpass. Cunronuu 192

§ 3. O reomerpuyeckux rojao3apusx 194

§ 4. O BriBOsIe TUOB BpaBs penreTok mpu mMoMONu MeHTPUPOBOK 196

§ 5. O6 smanTHOMOpP(dHLIX pemerkax 199

Yacte III. N-MepHBII METOI B HCCIETOBAHUH N-MePHBIX perreTor 201

T'nasa 7. IlpocTpaHCTBO mapaMeTPOB MOJIOKUTENLHBIX KBAAPATHIHEIX (opm 201

§ 1. Konyc K mOIOKHUTENBHBIX KBAIPATHIHBIX dopm 201

§ 2. JluckpuMuUHAHTHAA IOBEPXHOCTDL 202

§ 3 I'pynna {G} sxBuBasenTHOoCTH KOHyca K 203

§ 4. Teopus npusenenus: 205

§ 5. Pacnosioykenue 24 cOpTOB 3-MEPHBIX PEIleTOK B 3aMbIKaHUHU 00JacTH npuBeaeHus Bopororo 209

I'naBa 8. Muoroo6pasust Bpass 216

§ 1. O muOroob6pasusax Bpass u ux mpuBegeHHHIX TacTaX 216

§ 2. Ceasp muOroobpaswnii bpaps ¢ apudMeTHIECKUMHA TOTOAPUIMA U CHHTOHUAME 218

§ 3. BuiBox tunos Bpass 4-mepHbIx pemreTok, mauublili Bornapagexom, Hoibiocepom u Bronossim 220

§ 4. IIpusegenne B MHOroo6pasmu Bpass 222

T'nasa 9. Cosepmenustit monusap Boponoro u ero npuMenenue 226

§ 1. Cosepmrennnie pemerku 226

§ 2. Bamanue KBAIPATUIHON (POPMBI ILIOCKOCTHIO 227

§ 3. ITosmsxp Bopowmoro 229

§ 4. KoneuHOCTH YHCJIa HEIKBUBAJEHTHBIX rpaHeil mommsapa Bopororo 230

§ 5. Haxoxgenue Bcex HeIKBUBANEHTHBIX [N — 1-MepHBIX rpaHeil nmoiausapa Bopororo npuanunmom Dpmura 231

§ 6. O nmpusegenun Boponoro o coseprmenusiMm dpopmam 233

§ 7. llpumenenue nmosusapa BopoHOro B Te0pun KOHEUYHBIX IPYII N-MEPHBIX HEJIOYUCAECHHBIX MaTpurn 235

Tnapa 10. TIpumenerue abCOJIOTHOTO MPUBEEHUs] K PA3bICKAHUIO TUITOB BpaB3 n-MepHBIX perneTrok 237

§ 1. A6comoTusanus npuseaeHus 237

§ 2. AnropuTM pPa3bICKAHUSA NM-MEDPHLIX THIOB Bpass npu momormu abcosroTHBIX rpaneit 240

§ 3. N-MepHBIl BBIBOJT TUIIOB BpaB3 TpeXMEPHBIX perneTox 242

§ 4. AOcomoTu3uposanHasa 001acTh npusenerus Bopoworo gqma n = 3 251

Bubmuorpadus 252

Ton m3manns 1973

Towm 3

COLEP2KAHUE
1. FO.1. Manun FO. . p-A nguyueckme aBromopdHbIE DPYHKIINT D

Bsemgenue 5

T'napa [. ®yuknun Axobu — Taitta 7

§ 1. OcHOBHBIE COLJIAIIEHUS 7

§ 2. -agmueckue pajabl Jlopana 8

§ 3. ®yuknun Axobu — Taiita 15

T'nasa 1. AGenessr dynxnum 19

§ 1. Paner JIopana or MHOrEX mepeMeHHBIX 19

§ 2. Ilepuogel, mosspu3anuu, T9Ta-QPYHKIAA 22

§ 3. IToue abenesbix dynkuuii 27

T'nasa III. T'pynmoet u pyukmun [[lortku 31

§ 1. I'pynnet ITTorTru 31

§ 2. JluBuzopsr u aBToMoOpduble Qyukun 37

§ 3. Anagutudeckuii skobuan rpynmsl [TlorTku 46
§ 4. Jepeso rpynmer PGL(2) 49

§ 5. KoopaunaTsl, Kpyru, JBOMHBIE OTHOIIEHU 55
6. Heticreue rpynnsl Hlorrku Ha nepeso 59

7. Honstpusarust ananuTuaeckoro sskobuana rpynnst [Ilortkur 69
8. Cxemnsl Mamdopma 72

9. Koncrpyxnus dopmManbeex ($hakTopos 76
I'nasa [V. -anudeckue aHaIuTUIECKHE IPOCTPAHCTBA U (hopMasibHbIE cXeMbI 80
§ 1. Adbdunongusie npocrpancraa 80

§ 2. AHaJgUTHYECKHE TPOCTPAHCTBA 84

§ 3. CBa3p ¢ popmasbHBIMU cxeMaMu 86

§ 4. Anrebpausanus aHATUTAIECKAX 00HEKTOB 88
Bubauorpadus 91

wn LR LN LN
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2. JI.JA. ®agnees. O6paTHas 3aa4a KBaHTOBOM Teopuu paccesaus. 11 93
Bgenenwne 93

I'nasa [. Ognomepusbiit oneparop [IIpéaunrepa 105

§ 1. dyngameHTasbHAsI CHCTEMa pemenuit ypasuenus [IIpénunrepa 105
§ 2. Teopus paccesuus 112

§ 3. BousibTeppoBHl Omeparopsl npeobpazosanus 119

§ 4. Vpasuenus lenpdanna — Jlepurana 122

§ 5. UccuenoBanue obpaTHoil 3ama4yu 126

§ 6. HacTuble cirydyam pernienusi o0paTHO# 3amauun 134

TI'nasa II. IIpocTeie 0606menus: u npuaokenus 139

§ 1. ITorennuaJssl ¢ Pa3/JMIHBIMYA ACUMITOTHKAME Ha OeckoneunocTu 139
§ 2. Kanonmyeckas cucrema 144

§ 3. ®opmysna ciaemos 147

§ 4. Henuneitusie 9BOIIONUOHHBIE YpaBHeHUs 151

I'nasa III. Tpexmepnsbrit oneparop Llpénunrepa 156

§ 1. Teopusa paccesuust 157

§ 2. B mouckax BOJIBTEPPOBBIX OMEPATOPOB Tpeobpazosanus 161

§ 3. Hopmupyromue MHOXKUTENN s pernenuit uq(x, k) 165

§ 4. Tludpdepennuanbuble ypaBHEHUs 0 Tapamerpy 7y 168

§ 5. Uccnenosanue o6paTHoit 3amayun 173

Bubmuorpadus 178

3. HO.A. PozanoB. O0HOBJIAIOIIE TPOIlECCHI U nIpobJsema ¢pakTopusanuu 181
I'nasa [. O61mue moHsiTHS ¥ HEKOTOpbIe mpuMepbl 181

§ 1. OcuoBras npobsema Teopun OOHOBISIOMAUX Hponeccos 181

§ 2. Peryssipuble mporjeccsl u npobsieMsr pakTopusanun 188

I'napa II. PerynspHuble cTaruoHapHble mporeccsr 197

§ 1. CTpYKTYDPHEIH THI PEryJsIpHOTO CTAIHOHAPHOrO mporecca 197

§ 2. [Ipeacrapnenve Boabna u dpakTopusanus CeKTpaJbHON miaoTHOCTH 201

§ 3. KparaocTs perysgpHOro cTamuoHapHoro mpormecca 207

§ 4. Hexoropsie ycioBus peryssprocta 210

I'masa I11. DkBuBasenTHbIe CIydaiinbie nponeccs 223

§ 1. [TonsaTne S5KBUBAJIEHTHOCTU. BepOATHOCTHAS WHTEPIPETAIINS B CIyUae rayCCOBCKUX pacmpeaeseHuit 223
§ 2. DKBUBAJEHTHOCTH CTAIMOHAPHBIX MPOIECCOB 233

§ 3. Cayuaiinbie IPOIECCHI, SKBUBAJIEHTHBIE BUHEPOBCKOMY mporeccy 249

Bubmuorpadus 254

Ton m3manns 1974

TowMm 4

COJIEPZKAHUE

1. A.T. Burymkua. PaBHOMepHBbIe TTPUOINKEHUS TOJI0OMOP@MHBIMYA (DYHKIUIMUI

. llonnHOMHUanpHaA BBITYKJIOCTH U FOJIOMODP(HbBIE alIpPOKCUMAIIH 5
. Anmpoxcumanum 8 C1 6

. AHasuTH4YecKas eMKOCTh MHOXKeCTBa 8

. Pannonassueie anmpokcumarun 8 O 8

. [lonmmaOMuaNBHO BBIMYKJIbIE KOMIAKTE B C™ 10

. Annpokcumanun Ha gyrax 11

. Annpokcumanuu B C™ 11

Bubauorpadus 12

2. I’'M. Xenkun, E.M. Hupka, 'panuunabie cBoOiicTBa roioMOpdHBIX DyHKITII

HECKOJIbKNX KOMILJIEKCHbIX MepeMeHHbIX 13
I'nasa I. IIpogomxenue ¢ rpanusr 13
§ 1. Kpurepuu romoMopdHO# TpoIoKuMocTH 13
§ 2. JloxasipHOE IPOAOJIKEHIE C MHOT000pa3uit 25
I'napa II. CymecTBoBaHNE TIpe/IeIEHBIX 3HAUYEeHUH 38
§ 1. CrernuasbHbIe IPEAEIbHBIC 3HAUCHUS 38
§ 2. O606menus reopemnsr Pary 43
§ 3. O6obmmenus reopemsl Jlungenéda 51
I'nasa III. I'parn4yHbIe TEOPEMBI €IMHCTBEHHOCTH H6
§ 1. Muoroobpasusi eIMHCTBEHHOCTH 56
§ 2. MuoxxecTtBa nuka 65
§ 3. Teopema 06 ocTpue KimHa 71
T'masa IV. I'pannunsie cBo#icTBa COOCTBEHHBIX 0TOOpakeHu 74
§ 1. Onenku A/ HHBApUAHTHOH MeTpuku Kapareogopu u Apyrue BCIOMOTATeIbHbIE yTBEPXKIECHUA 75
§ 2. OcHOBHBIE PE3yIBTATHL 78
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T'napa V. 'pannunsie cBoficTBa unTerpasa tumna Komu — Jlepe B CTpOTO MCEBIOBBIMTYKJIBIX 06J1aCTAX 83

§ 1. ®opmysa Komu — Jlepe miist cTporo nceBmoOBHIMYKILIX obacTeil 83

§ 2. Orenka unTerpasa tuna Kommu — Jlepe B ¢TpOro nceBAOBHITYyKIABIX 00gacTsax 91

§ 3. Nurerpasn Beprmasa B CTPOro ICEBIAOBBIIYKJIBIX ObmacTsax 98

I'nmaBa VI. OproronaJjibHble Mepbl U PABHOMEPHAS ANMPOKCHMAIua 99

§ 1. A-mepsr u MHOroMepHas reopema @. u M. Puccos 99

§ 2. Pazgenenne ocoGeHHOCTEH OrpaHUYEHHBIX TOJOMODPMHBIX (DYHKIUH B CTPOTO IICEBIOBBIMTYKJBIX 00JACTIX H
TeopeMbl annpoxkcumanus 104

Tnasa VII. ®opMynsl ¥ paBHOMEPHEIE OLEHKH [JIs Perrenns: O-ypasHenus 117

§ 1. O630p pesyabraToB 117

§ 2. Hexoropsble J0Ka3aTeNbCTBA U IpUMepsl 123

Bubmuorpadus 132
M.C. MeasaukoB, C.O. Cunansu. Borpocsl Teopun npubam>keHuit pyHKImMit

OJHOTO KOMIIJIEKCHOTO IepeMeHHOoro 143
Yacts 1. PaBroMepHbIe npubinkeHns paluoHAIbLHLIMA PyHKIuAMu 143
Bsemgenune 143
I'yraBa [. AnasmmTuyeckass €MKOCTb MHOXKECTBA K €€ cBoiicTsa 144
§ 1. AnajguTrdeckas eMKOCTb MHOXKeCcTBa 144
§ 2. CBA3b AHAJUTUIECKOM €MKOCTH C MEpPaMH. YCTpaHuMbIe ocobernnoctu 147
§ 3. Onenku ¢yukiun u K03dpumenToB JIopana yepes aHAIUTHIECKYIO eMKOCTh 150
I'napa II. Paznenenne ocobeHHOCTEN M KOHCTPYKITUs Npubiaukenuit 152
§ 4. Nnrerpasipuble npeacTaBieHus u pa3buenune eguuunsl 152
§ 5. [Tpubamxenue dyukmumit 154
§ 6. ALAMTUBHOCTL €MKOCTH IIPU CHEIUAJLHBIX PA30HMEHUAX MHOXKECTBA, 157
Tnapa I11. Ouenka wnTerpasa 158
§ 7. Omenka unTerpaia 158
§ 8. [Tosya s AU THBHOCTH QHAJUTUIECKON emMkocTu 164
I'napa V. PaBHOMepHBIe TpUOJIMXKEHNS PAIMOHAJIBHBIME DYyHKIUAMU 165
§ 9. Onucanve pynrnmii npunagnexamux R(E) 166
§ 10. Kpurepuii pasencrsa anre6p R(F) u A(E) 168
§ 11. Teomerpuveckme yciaoBus paserctsa anrebp R(E) u A(FE) 168
§ 12. IIpubsmrKeHus: HA HUTAE He IJIOTHBIX MHOXKECTBaxX 172
T'napa V. Ilpubnmxenuns dbyuknuit ¢ ycaosueMm I'énpaepa 173
§ 13. MeTrpuueckue CBOHCTBA AHAJIUTHIECKON a-eMKOCTH 173
§ 14. Ilpubamxkenne pyuknuit ¢ ycaosuem ['€napmepa 180
Tnaea VI. Ceoiicrsa anre6p R(E) u A(E) 184
§ 15. Touku nuka 184
§ 16. Crpoenune goseit I'mucona 188
§ 17. Toueunas mpomssoguas 193
§ 18. Toueunas orpanHuvYeHHaa annpokcumMarus 194
Yacrs II. [Ipubnmxenns B cpeguem 195
I'nasa [. IIpubnu:keHne MHOTOYJIEHAMU B CpegHeM MO miomaau 195
Beenenune 195
§ 1. Touku OrpaHWYEHHBIX 3HAYEHUN U MOJHOTA MHOTOYJIEHOB 197
§ 2. BecoBnle mOSIMHOMUAIBHEIE IPUOIMKEHAA [JIsI MHOXKECTB CO BHYTPEHHHMH TOUKaMu 211
§ 3. ITosiHOTA MHOrOYJIEHOB B 00/1acTAX (HEKAPATEOOPHUEBBIX) THIIA “aIyHOYKH’ 213
T'nasa II. Ilpubnmxenue ananurudeckumu (pyHKOUAMH B cpegueMm 216
§ 4. Beenmenue 216
§ 5. Henuneitnasa Teopust nmorennuaga 219
§ 6. [Tpubam>xenne B CpeIHEM AHAJUTUYIECKUMU DYHKIUsIMEU 229
T'nasa III. 234
§ 7. luBapuaHTHEIE IOAIPOCTPAHCTBA, TOUYKH OIPAHWYEHHBIX 3HAYEHUH U eMKOCTb 234
I'mapa [V. Pacnpocrpanenue cBOMCTBA €ITMHCTBEHHOCTU AHAJUTUYECKUX (DYHKITUN HA KOMITAKTHI
6e3 BHyTpeHHHUX To4ueK 240
§ 8. O6mue 3ameqanus 240
§ 9. ITpumep A.A. Tomuaposa 242
Bubsuorpadus 245

Tox uzmamna 1975

Tom 5

COIEP2KAHUE
1. FO.A. Manuu. IIpobiema koHTHHYYMA 5

Bgenenune 5
§ 1. Bamada, pe3ysabTATHL, UJEA T
§ 2. ®opmasbHbIE A3bIKH 12
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. SI3BIK TEOpUU BEMIECTBEHHBIX YuCesT 17

. ByneBa dyukius ucrurnoctn 19

. HeBBIBOIUMOCTE KOHTHHYYM-THIOTE3H B Lo Real 21

. Hedpopmaspuas teopus muoxects. Opaunansl u yausepcyM ¢dou Helimana 28
. ®opmaabHBIH SI3bIK U aKcHOMBI [lepmeno — @penkensa 34

. Mogenu. KoncrpykrusHublil yHuBepcyM ['ée1s 1 HEIPOTHBOPEUYUBOCTD TMIIOTE3bI KOHTUHYyYyMa 39
. YHuBepcyM HaJj GyneBoil anrebpoit 47

§ 10. Akcuoma o6beMHOCTH “UCTHHHA 52

§ 11. AKCHOMBI TAPBI, CYMMBI, CTEIIEHN U PErYJISIPHOCTH “UCTHHHBL 55

§ 12. AKCHOMBI 6€CKOHETHOCTH, ITOJICTAHOBKY U BHIOOpA “UCTHHHBLI 60

§ 13. I'unore3a xouTHHYyMa “/102KHA” g moaxonamux B 67

Bubmuorpadus 72

2. II.K. Cyerun. Paabr mo mHOTOUsIeHaM Pabepa m HEKOTOpPbIe UX 0000IIEeHMs
73

LoD LON DD LON O LoD LoD
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. Acumnroruyeckue cBoiicrea MHOro4uienos ®adepa 74

. IIpencraBnenue anamutudeckux GyHrnuil paagamu ®abepa BHyTpu obsactu 78

. YeaoBusd CXOOAUMOCTH psaoB o MHorowienaMm ®abepa 80

. I'panmunsie cBoiicTBa pagoB no mHorowienam Padepa 89

. Pesynbrarsr C.4. Anbnepa o cxonumoctr psajoB Pabepa B 3aMKHYTOH obsactu 92

. ®opmyna cymmuposanus B.K. I3anbika u npobnema C.M. Hukosbckoro B KoMIekcHo# obiaactu 95
. CxomuMocTs 0000mmERHBIX psgoB Pabepa B 3aMKHYTOH obaacTu 100

. Pacupocrpanenue uHa paael @abepa oxuoit reopembl C.B. Creuknna 0 creneHHbix psggax 106
. Muorouneunst Pabepa — Youma 110

§ 10. Pagsr dabepa — Jlopana 113

§ 11. Panmonanbubie pynknuun Pabepa — Txpbamsiaa 115

§ 12. Basucusie cucrembr Pabepa — Epoxuna 122

§ 13. Muorounens: ®abepa B Teopun OFHOJIUCTHHIX pyHKImH 130

§ 14. Pazuble IOMOJHUTEIbHBIE BOIPOCHL 134

Bubsmorpadus 138

W0~ Utk W~
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§

3. C.I0. lob6poxoros, B.Il. MacJjioB. HekoTopbie ipn/jio>keHus TeOPUN KOMIJIEKCHOTO

POCTKa K yPaBHEHUSIM C MaJIbIM Imapamerpom 141
Bsemgenune 141
§ 1. Ypasuenns lamunsrona — SIkobu u nepeHoca ¢ guccunaruei 143
§ 2. Jlarpan»xeBo MHOro0o6pa3ue ¢ KOMIIEKCHBIM POCTKOM 147
§ 3. ITocTpoenne pernenus ypaBHeHHs [ aMuiabToHa — SAkobu ¢ quccunanueit 156
§ 4. Ypasuenue nepenoca 166
§ 5. CobcrBennbie pyHKIMA onepaTopa Jlamiaca, COCpe0TOYEHHBIE B OKPECTHOCTH 3aMKHYTOH TpaekTopuu 172
§ 6. Henuneitaele ypaBHeHHA. YCIOBHBIE ACHMIITOTHYECKHUE permeHus 187
§ 7. Henuneituoie ypapuenus. [Ipumepsr 199
Bubsmorpadus 211

T'ox mznannsa 1975

TomMm 6

COIEP2KAHUE
B.I. Janusaos, B.II. Macaos. KBazuobparumocts pyHKIuii OT yIIOPSI09E€HHBIX

orepaTopoB B Teopuu nceBaoand depeHInaIbHbIX yPaBHEHU 3
Bsemenue 3
T'nasa [. T'nobanbHass TeOpusi KOMILIEKCHOTO POCTKA 4
§ 1. Oupenesnenus u 0603HaIeHUs 4
§ 2. JlarpankeBo MHOr006pas3ue ¢ KOMIIEKCHBIM POCTKOM 5
§ 3. y-aT;Iac ¥ HEPABEHCTBO IUCCHUIIATUBHOCTU 14
§ 4. Oneparmus 06xo07a POKYCOB M TOKA3ATEILCTBO TeopeMsl 3.1. 17
§ 5. O eguncTBeHHOCTH permeHus 3amavn Komu gnsa ypasaenus lamunbrona — fkobu ¢ guccunarumeit 25
§ 6. Pemenne ypaBHeHms nepeHoca ¢ guccunarnueit 39
I'masa 1. Oneparopubre MeTOABI IOCTPOEHUS (DOPMAJIBHBIX ACUMITOTHIECKHUX pemeHuit 53
§ 1. OcuoBHble onpegeneHus 53
§ 2. YesoBus morsomnenus 64
§ 3. Hexoroprre ciencrBus 69
§ 4. KombunupoBanHas acuMiroTaka 80
§ 5. ®opMasbHBIE ACUMITOTHYIECKHE DEIIEHHUS CHCTeM C KOMIIJIEKCHBIME XapPaKTePUCTHKAMU 83
§ 6. KBazuobpainenue omepaTopoB ¢ MATPHIHBIME cuMBoOsamu 111

Bubsmorpadus 129

P. I'abacos, ®.M. Kupusnnosa. MeToabl onruMajibHOro yipasJjienus 131
Bsemenue 131
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HeobxonuMmbie yCI0BUS ONTUMAJIBHOCTH 154

§ 1. ITpuunun makcumyma JI.C. [Hourparuna 154

§ 2. Meron npuparmennit 163

§ 3. MeTozap!l TeOpus IKCTPEMATIBHLIX 33134 170

§ 4. CoBpeMeHHBbIE METO/IbI BAPHUAITMOHHOTO HCUuCIeHns 181

§ 5. MeToap! ONTUMAJIBHOTO YIDPABJIEHUS B JIMHEHHBIX CHCTEMAX 186

§ 6. Jluckperusie cucremsr 190

§ 7. OuruMa/bHOE yIpaBjeHUe cucreMamu ¢ nocsaeneiicreuem 192

§ 8. Ocobrie yrpaBjeHusi U yCJIOBUs ONTUMAJBLHOCTHA BBICOKOTO TOpsiaka 193

Bubauorpadus 197

ITpunoxenne. CymecTsoBarue ontumanbabix ynpasmeanii (B.I11. Mopayxosma) 205

§ 1. IlepBble TeOpeMbI U METOJB B TEOPUHU CYIECTBOBAHMUS OIITUMAJbHBIX yIpaBaeHnit 213

§ 2. Jlunefirele o yupasieHuio 3amavu Jlarpamxka 216

§ 3, Henuneitabie 3a1a491 TePMUHAIBLHOTO yrpasiaenus 220

§ 4. O600IeHHBIE PELIEHNS 33129 TEPMUHAJIBHOIO ylpaBjieHus 225

§ 5. Henuneitnrie 33241 MEHAMHA3ANNA HHTETPAJIbHBIX (DYHKIIHOHAIOB 229

§ 6. JluHeiiHble IO COCTOSHUIO 339U ONTUMAJIBHOTO yIpaBjienus 235

§ 7. TeopeMbl CyIIECTBOBAHUS U HEOOXOAUMBIE YCIOBUSI ONTUMAIBHOCTH. VIHANBUIyaJIbHBIE TEOPEMBI CYIIECTBOBAHMUS
240

§ 8. TeopeMbl CyIECTBOBAHUS B KJIACCAX JOCTYIHBIX (DYHKIMHA 245

Bubmuorpadus 249

Ton m3manns 1976

Tom 7

COJIEP?KAHUE
B. B. XBeneauaze. Meron nHTerpasioB tuna Komm B pa3pbIBHBIX I'DAHUYHBIX

3a/1auax reopuu rojioMopdHbIX PyHKImMIT OAHON KOMIIJIEKCHOI IIEPEMEHHO )
Bgenenue 5
§ 0. OcuoBuble onpeeneHuil u obo3nadenusa 10
T'napa 1. MeTpudeckue CBONCTBA CONPSXKEHHBIX (GYHKIUH 18
§ 1. O dyHKIUAX pacupegeseHus COIPsKeHHbIX ¢dhyHrnmit 20
§ 2. O6 MHTErpUPYEMOCTH CONPSIKEHHBIX DYHKIIH 30
§ 3. O xapakTepu3anusa MHOXKECTBA (DYHKITUH, COIPAXKEHUs] KOTOPBIX HHTEIPUPYeMEL 43
§ 4. O6 omepaTopax CONPSIKEHUsI, BO3HUKAIONNX B TEOPHUH (PYHKIIMOHAJIBHBIX anrebp upuxie 47
Tnapa 1. Murerpassr tuna Komm ¢ moTHOCTSIME 13 (DYHKIMOHAJIBHBIX KJIAacCOB Jlebera 57
§ 1. O cymecTBOBaHHS yIJIOBBIX FPAHUYIHBIX 3HAYEHUH mHTerpasa tuna Komwu 57
§ 2. O6 OorpaHU4YEeHHOCTH CHUHIYJISPHOIO ouneparopa Kowwu B upocrpancrsa LP 61
§ 3. O6 orpaHM9YeHHOCTH CHHTYJISPHOTO omeparopa Koma B npocrpancreax LP (T, w) 77
§ 4. O BrosiHE HempepsIBHOCTH omneparopa Sa — aS 85
§ 5. IIpumenenue HekoTOpLIX 0600ImeHuil nuTerpaa Jlebera x muaTerpasam tuma Kommnm 87
I'napa I[1I. @opmysnbl KOMIIO3UIIMKM CHHTYJISIPHBIX MHTerpajaoB Konm u HeKOTOphle uX NpuiaoKeHud 91
§ 1. O6 unTerpasiax co ciaaboit ocodernocTsO 91
§ 2. [loBTOpHBIE HHTErPAJIBI C OMHUM CHHIYJISIDHBIM HHTErpasoM 93
. IloBTOopHBIE CUHIy/IAPHBIE HHTErPaJbl 95
. O6 murerpanax runa Komwu 97
. O6 unrerpanax Komu 100
. Bagaga Coxonkoro (Onpeznenenme naTerpasna tuma Komw mo 3a5aHHOM PA3HOCTH IPAHUYHBIX 3HAaTeHUiT) 102
. Obpamenue cuHryasgpHOro uHTerpasa Komm 103
aBa IV. PaspeiBraga 3amada conpsizkenua B nocranoske M.J. Ilpusamosa 109
. O cdaxropusamusa maTpuisr 109
. ©opmysnmposka 3aga4n. llpensapurenpnstii pesysiabrar 112
. 3aznaga (P) B ciaydae xkoaddunuenrta, 61u3K0ro K eUHUYIHOM Marpune 115
. O daxTopusauu HEeIpepLIBHON HEOCOOEHHOW MaTpuIsl 116
. 3azada (P) ¢ HempepLIBHBIM MaTpUYIHBIM K03 durmenrom 118
. @akTopusanusa KyCO4YHO-HENpPepbIBHON by 120
. 3amaua (P) B caydae ogHON UCKOMOR (QyHKIUH € KyCOYHO-HEIPEPBIBHBIM KO dunmernTom 121
. 3amaya (P) ¢ KyCOUHO-HENPEPBIBHBIM MATPUYHBIM KO3 durmenTom 123
3aMeduaHue K HEIPEPBIBHLIM H KyCOYHO-HEIPEPBIBHLIM 3a4a4aM 130
. 3ajJlada CONpsKeHNs B Kjacce MYHKNU, npeacraBuMbx L-unterpasamu tuna Komu 132
. CuHryssipable HHTErPaJIbHBIE ypaBHeHn:d ¢ anpom Komu 134
. Bazgaga (P) B ciayduae k0d(hDUIMEHTOB, HMEIOINX GECKOHEYTHOE MHOXKECTBO TOYEK pa3phiBa 142
§ 13. KpaTkue 3amMedanusi OTHOCUTENBHO IPYTUX PE3yabTaToB 144
§ 14. BakaounTesbHbIE 3aMedanus 148
Bubmuorpadus 149
Hononuurensuasa 6ubimorpadusa 162
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B./1. Kynpanze, T.B. Bypuynanze. JdnaaMuydeckue 3aJa4n T€OPUU YIIPYTOCTH

U Teopuu ynpyroctu 163

Bsemgenue 163

T'nasa I. Beogubie 3amewanus, OcHOBHBIE TOJIOKeHHSA 166

§ 1. Tepmunst u obo3uadeHNsT 166

§ 2. HekoTOpBIe NPOCTPAHCTBA (DYHKIMI W MOBEPXHOCTH Kyacca () 168

§ 3. OcHOBHBIE YDAaBHEHHUs ABHUKEHUs B KOMIOHEHTAX HAIpsKeHUs. 3akoHbl ['yka u [roramens — Helimana 172

§ 4. OCHOBHBIE yDABHEHUS CTALUMOHAPHBIX ¥ HECTALUMOHAPHBIX JABHXKEHUN TEOPUM yUPYIroCTH U TepMoyupyrocru 174

§ 5. ludpdepernmanbubie OMepaTOPLl TEOPUH YIPYTOCTH U TEPMOyIpyroctu 176

§ 6. Paznmunbie narerpaabubie hopmysasr 181

§ 7. dyHgaMeHTAIbHBIE U CHHIYJIADHBIE pemeHns 186

§ 8. O6OOIEHHbIE TOTEHIIAIBI TEOPUU YIPYTOCTH W TePMOYTIpyrocTh. I'panuydnsie n guddepeHuaibHble CBOHCTBA
194

§ 9. O CHHTYISAPHBIX HHTETPAJbHBIX YPABHEHUSAX TEOPHH yIPYTOCTH M TepMoynpyroctu 208

I'masa II. Cranmonapuoe nBuxenue 212

§ 1. Bamaum Teopuu ynpyroctu 212

§ 2. Bamaum Tepmoynpyroctu 239

I'nasa III. Hecranmonapuble geurxkeHust 258

§ 1. HagasnbHO-KpaeBbie 33]1a4K TEOPHH YIPYTrocTH 258

§ 2. HauanbHO-KpaeBbie 3aja4u TepMoynpyroctu 283

Bubmuorpadus 292

Ton m3manms 1975

Towm 8

COJIEP?KAHUE
A.C. Mumenko. B.FO. Crepuun, B.E. IITaramo. I'eomerpus JiarpaH>kKeBbIX
MHOTro00pa3uii u kKaHOHu4YecKuii oneparop MacJioBa B KOMIIJIEKCHOM (pa30BOM HPOCTPAHCTBE

5

I'naba [. BBeneHne B KOMIIJIEKCHYIO TEOPHIO KAaHOHUYECKOTO onepaTropa Maciosa 6

§ 1. ACUMIITOTHYECKYE DEITeHNsT YPABHEHUH ¢ MAJIbIM MapaMeTpoM 6

§ 2. Nnrerpasbubie oneparopsr Macmosa 22

I'nasa II. Tomosorusi KOMIUIEKCHOTO JIarpaHKeBa rpaccMaHnaHa ¢ Mmepoif. CBsA3b ¢ BeIeCTBEeHHOU Teopueil 26
§ 1. Jlarpam>xeB rpaccManuan 26

§ 2. BemmecTBenHbIle JarpaHkeBbl mI0ckocTu 30

T'nasa I11. AcumnroTruka pemrenus 3amauu Kommn 34

Bubmuorpadus 38
B.B. Kyuepenko. Acumnroruka peunieHnd 3aaa4uu Koinm oy ypaBHeHMI ¢ KOMIIJIEKCHBIMU

xapakrepuctukamm 41
Bsemenue 41
§ 1. Pemenne ypasuenus I'amunsrona — Axobu B KOMIIJIEKCHON HEAHAJIUTHUIECKOH curyanun 53
§ 2. KM omnepatop Ha Ay+ n-MHOrooOpasusax 86
§ 3. Merog cramuonapuoi ¢gassr 109
§ 4, Mugexc MacooBa B KOMIIEKCHOM cuTyaruu 129
Bubsmorpadus 134

B.Il. MacJios, 1. A. IlTuimnimapes. O T-npouseseHnn runo3/JIMIITUYECKUX OIIEPATOPOB
137

Bregenne 137

§ 1. CumBous oneparopa U(t,7) 141

§ 2. CymecrBoBanue T-npousBenenus 164

§ 3. CHsATHE ABTOHOMHBIX CKOGOK (J[pyroe BeIpaykeHue g T-npomssenenus) 181
§ 4. T-upou3sBeneHne OIEPATOPOB B IPEACTABICHUE B3auMomekicreus 185
Bubmuorpadus 197

B.II. Macaos. PacnpocTpaHeHue yaapHbBIX BOJIH B M309HTPONUYECKOM HEBSI3KOM rase 199
Bsegenune 199

Tnasa [. YenoBusa Ha CKavYKy MPOU3BOAHBIX CKOPOCTH U MIOTHOCTH 210

§ 1. YcnoBus 'oronmo 210

§ 2. VcsioBust HA CKAUKM MEPBBIX IIPOU3BOJHBIX 224

§ 3. YcioBus HA CKAYKKM BTOPBIX IPOU3BOLHEIX 233

I'napa II. 9Bonronusa dpoHTAa HEOBICTPBIX YIAPHBIX BOJIH 246

§ 1. Bauemsronascs uenovka ypapaesnui 246

§ 2. Pan teopun Bo3Mymenmit 248

§ 3. Ouenku 254

§ 4. ITpumepsr 257
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Bubauorpadus 271
B.II. Macgoos, B.A. Ilynun. PacnpocTpanenue yJapHOii BOJTHBI B T309HTPOMUIECKOM

rase ¢ MaJioil BA3KOCTbHIO 273

Baenenune 273

§ 1. HeobxoaumMble yC/IOBHSX CYINECTBOBAHMs DeINeHHH, NPEJCTABUMBIX B BH/€ YAAPHBIX BOJIH, [JIs HEJIHHEHHBIX
nudepeHuaIbHbIX YPABHEHEH ¢ MAJBIM mapaMerpoM 275

§ 2. Heobxomumble yCIOBHS CYIECTBOBAHMSI YAAPHBIX BOJH B M309HTPOIMKUYIECKOM Ta3e C MAJIOH BA3KOCTHIO 280

§ 3. YcaoBua I'oronuo. Crpykrypa GpouTa ymapHOH BOIHBL 286

§ 4. /lunaMHUKa JBHKEHHS U CTPYKTypa (DpOHTA yJAPHBIX BOJIH M309HTPONMUYECKOrO Ia3a C MaJIOH BS3KOCTBIO,
NBUXKYITUXCS CO CKOPOCTBIO, BIM3KOM K CKOPOCTH 3ByKa 291

§ 5. Pax Teopuu Bo3MyIenuii. AjaropurM nocrpoenus pernenusi. Omenku 294

§ 6. [Tpumep 306

Bubmuorpadpus 308

Tox uzmanua 1977

Tom 9

COJIEPYKAHNE

10.A. y6unckuii. Hesnueiinbie sjutnnituyeckue u napadosimyieckue ypaBHeHUs

IIpenucaosue 5

I'masa [. Crabo nenunedinble OMEPATOPHLIE YPABHEHUS U WX IIPHUJIOXKEHHS K KPAEBBIM 3a13a4aM 6

Bseenue 6

§ 1. KosprurusHble ypaBHeHus. 3agana Jupuxse 1 caabo HETUHEHHOTO SIIUITHIECKOTO YPABHEHUS 7

§ 2. HexkospuuTuBHble ypaBHeHU:A. Perynspusanus HeJuHEHHBIX 33439 AJIs OOBIKHOBEHHBIX AU ¢epeHnnaIbHbIX
ypaBHeHHU# 12

§ 3. HexkoapiutusHbie ypaBHeHus. Perynspusanys HeTUHERHBIX 33134 AJIs YPABHEHUM ¢ YaCTHBIMH IIPOU3BOSHBIMU
18

T'napa 1. Cramuonapublie ypaBHEHHUs C CUJIBHBIMY HeJIMHEHHOCTsIMuU. MeTo 1 MOHOTOHHOCTH. KBa3uInHEHHbIE SJIMITHYECKIEe
3aa9u 25

Bsemenue 25

§ 1. OcHOBHBIE T€OPEMBI TEOPUH MOHOTOHHBIX OIEPATODPOB 26

§ 2. KBasuinnelinble CHIBHO SJUTUITHYECKHE ypaBHeHus 31

§ 3. KBasununelinsle 3/IHNITHYECKHE YPABHEHHUS C IOJyOrPDAHNIEHHON Bapuamue 38

I'napa I[II. MeTos MOHOTOHHOCTH B SBOJIIOITMOHHOM ciaydae. KBasusnneiiHble napabonudeckue 3ama4du 42

Beenenwne 42

§ 1. Henuneitusie napaboimdeckue YpaBHEHHSI C MOHOTOHHBIM OIIEPATOPOM 43

§ 2. Henuneitaele napabonuvaecKkne ypaBHEHHS C IOJIYyOrPAHUYEHHON Bapuanmeit 51

§ 3. [MepBas kpaesast 3aja49a JJIsi KBa3UJIMHEHHBIX mapabonyeckux auddepeHnnajbHbIX ypaBHeHUH 58

§ 4. Henuneitasie mapaboiudecKkue YpaBHEHHST HA TJIOCKOCTH, HMEIONHE HeJAUBEPreHTHYI0 (hopmy 65

§ 5. Henuneitaste mosyrpynmet. Teopusa Komypser 79

I'nmasa IV. IlpocTpancTBa CoboeBa HECKOHEYIHOTO ITOPSIKA U MOBEIEHNUE PEIIeHUH HeJIMHEeHHBIX 33434 IPH HEOIPAHHIEHHOM
BO3PaCTaHUM NOPAJKA ypaBHeHus 93

Bsemenune 93

§ 1. Kpurepuii HeTpUBUAIBLHOCTH IPOCTPAHCTB I/?/ {aa,pa}t 95

§ 2. Bamaga Komu — Iupuxse [is HeTHHEHHBIX S/TUITUYECKUX Yy PABHEHUHE 66CKOHEIHOTO MOPsIKa (CIydan MOHOTOHHOTO
ypasrenus) 100

§ 3. [loBeneHue penieHn HETUHEHHBIX JTUOTHYECKAX YPABHEHUN MOpsaKa 2m npu m — oo 103

§ 4. Hesmuelinele ypaBHeHNsS GECKOHEYHOTO HMOPSAKA JUIMNTHYIECKOTO W THHEPOOInIecKoro tuna (o0muil coywail)
113

§ 5, [lepuoguueckue pelreHus: HEJIMHEHHBIX ypaBHEHUN OECKOHEYHOr0 MOPSKa U CMEXXHbIe BOIPOCHL 117

KommenTapuu 123

Bubauorpadus 126

NN .B. Ckpbinmauk. Pa3zpenmMocTh 1 CBOHICTBA PEIeHUT HEJTMHEHBIX JIJIUTITUUIE€CKUX

ypaBHeHus 131
Beenenune 131
I'napa [. Bapuanuonusie MeTOABl B TEOPUU HEJIMHEHHBIX SJJIUNTHUYECKUX ypaBHeHUi 136
§ 1, CymecrBoBanue 6e3yCIOBHBIX U YCJIOBHBIX IKCTPeMyMOB 136
§ 2. [Ipumenenne meronos Jlrocrepunka — IllHupenbMana K HEJTHHEHHBIM SJIHITHIECKUM YpaBHEHUAM 146
§ 3. Budypxanua pemennn HeIUHEHHBIX BAPUALMOHHBIX ypaBHeHH 156
§ 4. IIpumenenne MeTomoB Mopca K BapHaIMOHHBIM 3a4a4aM 165
I'nasa 2. Tomomoruyeckue MeTOALI B TEOPUU HEJIHHEHHBIX SJITUNTHICCKUX TPAHUYHBIX 3a7a49 173
§ 1. Tonosornueckue XapaKTePUCTUKH HEJHHEHHBIX 0TOOparkeHuil B 6aHAXOBLIX MPOCTPAHCTBAX 173
§ 2. Beruucienne WHIEKCA HEBBIPOXKIEHHOW KPUTHIECKOH TOYKU 184
§ 3. Pa3pemnMoCTD HeIHHEHHBIX OIEPATOPHLIX yPABHEHHUH U HEJIHHEHHBIX IPAHUIHBIX 33734 193

188



§ 4. Cob6erBennbie pyHKIUN U GUDYPKAINS peIlennii KBa3UINHEHHBIX ypaBuennii 203
Tnapa 3 PeryasipHOCTh 0GOOIEHHBIX DPEIEHNI KBA3UINHEHHBIX SJUIMITHYECKUX YPABHEHUH BbICIIEro mopsiaka 207
§ 1. IIpumepsl HEperyasapHBIX pernennit 209
" o o m—+1
§ % TpuHaAIeRKHOCTL 0GOOIERHEIX PelTernil JUBEPreHTHEIX yPaBHEeHIH 2m-r0 mopsaAKka npoctparcteam Wi T~ (Q),
m+5
2

H, (Omega) 213

§ 3. HacTuuHas perynsapHOCTb U YCJIOBHE PETrYJISPHOCTH OOOOINEHHBIX pelleHHH KBA3UIHHEHHBIX SJIIUNTHYECKHX
ypasHeHui 221

§ 4. PerynsipHoCcTh 0GOOIIEHHBIX PEIIEHUI B CJIydae JBYX HE3aBUCHMBIX MEPEMEHHBIX 228

§ 5. HenpepriBHOCTE 0OOOIMIEHHBIX peIIeHH ypaBHEHHI BBICIIErO mOpsiaka 237

Bubmuorpadus 242

Tox m3manns 1976

Tom 10

COJIEP?KAHUE
B.M. Byxmrabep, XapakTepucTudeckue KJacChl B KOOOPAU3MaX U TOMOJOTUYIECKUE

NPUJIOXKEHUS TeOPpuil OITHO3HAYHBIX U JABY3HAYHbIX (POPMaJIBHBIX TPYIIII )

Bgenenue 5

I'napa [. @opMasnbHbIe IPYIIBI, XapaKTePUCTHYECKHE KJIACCH U XapakTep Yxens — ompaa 12

§ 1. DynemeHTHl Teopur HOPMANBHBIX Ipynm 12

§ 2. XapakTepUCTHIECKHE KJIACCHI BEKTOPHBIX PACCIOCHUH X KOTOMOJIOTHYeCKHe onepanun 27

§ 3. XapakTepucTH4IecKre KiacChl [[OHTpsTrMHA BEIECTBEHHBIX BEKTOPHBIX PACCIOeHUi 33

§ 4. XapaxTepuCTHIECKHE KJIACCHL CAMOCOIPS2KEHHBIX pacCcaoeHuii 44

§ 5. @opMmasIbHAS TPYIIA T€OMETPUIECKUX KOGOpau3MoB 50

§ 6. Xapaxrep Uxkens — Hdosbga 53

§ 7. Tonmosorudeckue MPUIOKEHHUS TEOPUH (HPOPMATIBHBIX TPy 62

I'masa 1I. Teopus gBy3Ha4UHBIX (HPOPMAIBHLIX rpynn 64

§ 8. Muoro3uaunsie hopMaIbLHbIE TPYIOb 64

§ 9. IlepBble pe3yabTaTH O ABY3HAYHBIX (POPMATBHBIX IpyHmax 66

§ 10. Koanre6psl, acCOMUUPOBAHHBIE C ABY3HAYHEIME (DOPMAJIBLHBIMA IpynmaMu 68

§ 11. CaBur Ha ABY3HAYHON hopManbHOl rpynme. Koabio guddepeHnuaIbHBIX ONepaTOPOB, HHBAPUAHTHBIX OTHOCHTEIHHO
capura 71

§ 12. JIBy3Ha4dnble (hOpMAJIbHBIE TPYIIBL ¢ TOUYKH 3PEHUsI OIEPATOPOB O6OOIEHHOrO CABUTA 75

§ 13. Kiaccudukarusa ABy3HAYHBIX (POPMAJBHBIX IPYII OCHOBHOIO THma Haj (Q-aarebpamu 80

§ 14. Iloaxox k KyaccuUKAIUN ABY3HAYHBIX (POPMATIBHBIX IPYIII OCHOBHOrO THIA 85

§ 15. Koromosorus koabita auddepeHuagIbHbIX OMePATOPOB, MHBAPUAHTHBIX OTHOCUTENBHO CBUTA HA JIBY3HAYHON
¢dbopmanbHOi rpymne mepsBoro Tuma 92

§ 16. YHuBepcasbHas JBy3Ha4YHAsA dHOpMaTbHASA FPyNa mepsoro tuna 108

§ 17. JIBy3unaunse (popMasIbHbIE [PYIIB BTOPOro tuma 117

I'napa III. Tonosormyeckre NpuUIOKEHUST TEOPHUH ABY3HAYHBIX (DOPMAaJbHBIX rpynn 123

§ 18. Tomosoruvueckas WHTEPIPETAIUSI OCHOBHBIX PE3Y/IbTATOB TEOPUHU ABY3HAYHBIX (POPMAIBHBIX Py 123

§ 19. Teopusa kobopauzmos Sp™*(-) [%] 128

§ 20. Teopust dpynxropa *(-) = Hom Ay (U*(MSP),U*(-)) xkak anmapar uccaegoBanusi 00pa3a CHMIUIEKTHYECKUX
KOOGOPAM3MOB B KOMIJIEKCHBIX 134 777

§ 21. *(-)-KO/IBbIIa KOMIIJIEKCHBIX IIPOEKTUBHBIX IPOCTPAHCTB 140

§ 22. Muoroobpasus Croura. Boruucienue 06pa3yomux Korba KoOopau3mMos MEOroobpasuit Cronra 150

§ 23. Berunciienne kojen KOGOPIA3MOB, aCCOMMAPOBAHHBIX C YHUBEPCAJIBHBIMU Kiaaccamu [louTpsruna 156

§ 24. Beraucienne COOTHOIICHUI MEXKAY XaPAKTEPUCTHICCKUMHI YHCIAMA KOMIIEKCHBIX

CaMOCOIIPSI?>KEHHBIX MHOT000pas3uii 166

Bubsmorpadus 175

A.B. ®ykc. Koromosioruu 6eckonedynomepHbix ajredp JIu u xapakrepucruieckue

KJiacchl cjioeHwmit 179
I. Teomerpuueckoe BBemenue 180
§ 1. Cimoenus 180
§ 2. Xedaureposckue CTpyKTYphl 186
§ 3. Knaccuduramnusa 193
II. XapakTepucTuyeckue KJIacChl CA0eHUN U XedIUrepOBCKUX CTPYKTYp 198
§ 1. Knacc T'ogbutiona — Besa 198
§ 2. O600uIeHHsT HA CJ0€HMS BbICIIUX KOpa3MmepHocreil 205
ITI. Koromosioruu anre6p JIu 208
§ 1. O6mas Teopus 209
§ 2. Anrebpa gl(n,R) 216
§ 3. Asnrebpa Wy, 220
IV. g-cTpYyKTypBl 1 NX XapaKTepPUCTHYIECKHUEe KJIacChl 241
§ 1. g-cTpyxTyphl 241
§ 2. XapaxrepucTudeckue Kaaccol 249
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§ 3. Bapuamum XapaKTepUCTHIECKUX KJIACCOB 255

V. Teopemsl HeTpuBHaIbHOCTH 261

§ 1. Koneunomepusie nopaaredbpst anrebpsl Wy, 1 xapakTepucTudecKue Kaaccsl cioenuit F(G, H,w) 262
§ 2. Obmas TeopeMa HETPHUBHAILHOCTH 267

Hobasaenne. Koromosorunu 6ecKOHeIHOMEPHBIX aarebp Jlu 272

Bubsmorpadusa 281

Tox mznamnsa 1978

Towm 11

COIEP2KAHUE
FO0.1. Manun. Ajsrebpandeckune acnekTbl HeJIMHENHbIX AuddepeHImaabHbIX

YPaBHeHUii 5
Bsemenue 5
T'nasa [. Bapuanuonustit dpopmanusm 13
§ 1. Tuddepernnanbunie ypaBHEHHA: TPU SI3BIKA 13
§ 2. [Tosst u MOPMBI HA TPOCTPAHCTBE J2KETOB 18
§ 3. NnrerpupoBanue 1o dacTam 23
§ 4. Oneparop Diinepa — Jlarpanxka n npeobpaszosanue Jlexxanapa 27
§ 5. Bapuamuonnsit koMmiexc 29
§ 6. Teopema Hérep m marpan:keBbl 3aKOHBI COXpaHEHUS 33
§ 7, 'amunasronoBa crpykrypa 35
§ 8. CrmeruasibHbIE TAMHUJIBTOHOBEL OIIEPATOPHI HAJL OJHOMEPHOH 6a30it 45
I'napa II. CTpyKkTypa OCHOBHBIX ypaBHeHUH 55
§ 1. Beenenue 55
§ 2. KommyTarop u npobHble cTenenn qudHepeHITHaIbHBIX OMePATOPOB 57
§ 3. ['aMHIBTOHOBOCTD ¥ HECTAIMOHAPHLIX ypaBHeHu Jlakca u ux uHTErpaast 63
. Cranmmonapusle ypaBHeHud Jlakca 71
. ®opmasm3m 3axaposa — Illabara 75
. YpaBHeHus BeHHU: OCHOBHBIE DE3yJIbTATHI 82
. ©yukuusa p(lambda) 86
. Bakounl coxpanenus 89
. Narerpasbl npuBeaeHHoOM cucTeMbr 91
§ 10. Jpyrue npoCTpaHCTBA KOMMYTHDYIOIIUX FAMUJIBTOHUAHOB 93
§ 11. Iloxbem ypasueHuit spomonun 94
§ 12. Unrerpasesr Benan koMmmyTupymor 95
§ 13. Bakoubl coxpanennss Muypsr 98
§ 14. CorslaCcoBaHHOCTD raMUJIBTOHOBBIX CTPYKTYP 99
Tnapa I11. Pemrenust anrebpanyeckoro tuma 100
§ 1. Beemenue 100
§ 2. Bumonynu Kpuuesepa — Jpundersga 104
§ 3. CrangaprHas peasusanus 6uMoayiasa Haj moiem 108
§ 4. Bumonynu panra 1 111
§ 5. Bumonynu BRICHINX PAHTOB HAJ PAIMOHAJIHLHON KPUBOH ¢ ABOWHBIME TOYKaMu 116
§ 6. [Ipumep: conuronsl panra 2 120
§ 7. Pemenus npusenenusrx ypasuennii bennu un ux amamoros 123
T'napa IV. OtnensHble pe3ynbTaThl 126
§ 1. ®opmasm3m Xuporst 130
§ 2. IMosroca pemenuit 130
§ 3. IIcepmonoTennuassl 1 0000IEHHBIE 3aKOHBI COXpaHeHus: 132
§ 4. IIpeobpazosanus Bokmynaa 140
§ 5. [Topoxenue aarebpsr naTerpaaoB ypasuenust Kopreesera — ne ®pusa no Jlakcy 143
§ 6. Pemenus anrebpandeckoro tumna u T3Ta-OyHKIMH 146
Bubauorpadus 150

B.II. MacJsioB. YpaBHEeHUs CaMOCOTJIACOBAHHOTO TOJIst 153
IIpenuciosue 156

T'nasa [. Pemenue nesmue#nBIX HETErpo-guddepeHnualbHEIX YPABHEHUH IepBOTo nopsaka 154
§ 1. T-orobparkeHrs U METOJ JOMAHBIX Ditmepa 154

§ 2. Ypasuenus tuna Baacosa 161

§ 3. Nurerpo-quddepennuaabable YPaBHEHHS IEPBOTO IOpsaka 171

I'nasa I, Yaurapuo-aenunelinere oneparopsl 179

§ 1. Beonusre 3ameuanus 179

§ 2. Onpesesnenre YHUTAPHO-HEINHEHHBIX OMepaTopos 182

§ 3. ®opmysinl BuIIyTHIBaHUS 184

I'napa I1I. Kpasukiaccudeckasi aCHMITOTHKA PeNIeHUI YHUTAPHO-HeJMHENRHBIX ypaBHeHuil 190
§ 1. Henuneitnoe ypaBHeHHe KBAHTOBOH Mmexanuku 190

§ 2. Acumnroruka dhyHKIuN mwioTHocTr 203
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§ 3. AcumnToTuka pemenus 3aga4un Kommu st yHUTapHO-HEIUHERHOTO ypaBHeHus 215
T'nasa IV. Cucremsl yHUTapHO-HeIUHEHHBIX ypaBHeHHHE 223

§ 1. Ypasuenus Xaprpu 223

§ 2. Temnmeparypusle ypasaenus Xaprpu 228

Bubmuorpadus 234

Tox m3manns 1978

Towm 12

COJIEPYKAHNE

A.H. Topun. Cpegauit sKk00uaH TpeXMEPHbIX MHOroodpazuii 5
I'nasa I. TpancrengenTasie MeTOAB! 5

§ 1. Ucropus 5

§ 2. TpancuengenTable METOABL 9

I'napa II. Kybuka 24

§ 1. Kybuueckue tesa 24

§ 2. AHajoru KacaTesbHOU TeOpeMbl 1 Teopembl Pumana 28
Tnasa III. CBa3Ku KOHUK ¥ TPUMHUAHBI 38

§ 1. CBsa3ku KOHHK 38

§ 2. [IpusokeHnsT TEOPUH CBA30K KOHUK 46

3akimouenne 54

Bubmuorpadus 55

B.A, IlckoBcKnXx. AHTUKAHOHUYECKNE MOJEJIM TPEXMEPHBIX ajiredpamyveckKmx

MHOroobpaswuii 59
Bgenenwue 59
T'nasa I. [IpegBapuresnbHble pe3yabTaThl 1 00IIHe CBOcTBa MHOr0ooOpasuit amo 61
§ 1. Kparkuit ucropuueckuit kommeHTapuii 61
§ 2. Hexoropere cBegenus u3 reopuu nosepxuocreit Jens ITenna u mosepxuocreit Tuna K3 64
§ 3. Hekoropsie obmue pesyabraThl 70
§ 4. Ompenenernne u npocreiiimue cBoiicTea MHOroodpasuit Pamo 77
§ 5. CymecTBOBaHKE IJIQJKOTO AUBU30DA B JuHeHHON cucreme |[H| 80
§ 6. Basucuble Touku B nuHEHHOH cucreme |H| 88
I'nasa II. Crnenuanbubie MHOr006pasua Pauno 94
§ 1. Muoroobpasus unjgerca r > 2 94
§ 2. l'unepanunruaeckue MEOr006pasus 103
§ 3. Tpuronanbusle MHOTOOOPasus 107
T'nasa I11. CemeiicTBO IPAMBIX B KOHHK Ha MHOroobpasmax Pamo 111
§ 1. [Ipambie HA MHOTOOOpPa3Msax wHAeKkca r = 2 111
§ 2. Ilpsameie HA MHOrOOOpa3usx uuaexkca r = 1 115
§ 3. CemeiicTBO KOHUK Ha MHOrooOpasusx ®Pano 123
I'maBa IV. Muoroobpasus ®ano ocHoBHOU cepun 128
§ 1. OnpenesieHns U HEKOTOPHIE BJEMEHTAPHBIE pe3yabrarThl 128
§ 2. Muoroobpasusi mepBOro poja: MpeaBaApUTEIbHbIE YTBepXKaeHus 130
§ 3. Muoroobpaszusi PaHo mepBOro poja: OCHOBHAS Teopema 140
§ 4. OrpaHUYE€HHOCTDH CTENEHU W HEKOTODBbIEe OTKPBITHIE BOIMPOCHL 151
Bubsmorpadus 155

B.A. llckoBckux. Bupanuonasibabie aBTroMop@du3Mbl TPEXMEPHBIX ajiredpanmiecKkmnx

MHOT000pa3uii 159

Bsemgenune 159

T'nasa I[. HepaseuncrBa Hérepa — ®ano 163

§ 1. HexoTopsre npegsapuTenbHble Pe3yIbTaTel 163

§ 2. Hepasencrsa Hérepa — ®ano 169

§ 3. Ycunenne mepasencts Hérepa — ®ano 175

I'nasa II. Bupanuonajgbuble aBTOMOPPU3MBI HEKOTOPBIX MHOTO0Opasuit @ano 179

§ 1. ITpoGuerit kmacc 179

§ 2. Muoroobpazus ®amo V ¢ BirV = AutV 186

§ 3. bupanuonaJsbHble aBTOMOPGMU3Mb MHOr000paszus Pano V, sBiLOIIErocs ABORHBIM HAKPBITUEM TPEXMEPHOH
KBaJpuku 195

§ 4. BupanuoHasbHble aBTOMOPGU3IMBI MHOT00Opasus PaHo VG3 205

T'nasa II1. Otgensuble kKOHCTPYKIHE 220

§ 1. Koncrpykius 6uparimoHaabHOT0 0TOOparKeHus TIa KON TpexMepHoil Ky6uku Ha MHOroo6paszuno Pano Vﬁl 220

§ 2. YHEpaIMOHAJIBLHOCTh HEKOTOPLIX MHOrooOpasuit ®ano 228

§ 3. Bameuanus: 0 GUPANMOHAIBHBIX ABTOMOPMU3MAX TPEXMEPHBIX aIrebpandecKux MHOr006pas3uii, MpeICTaBUMBIX
B BHJE PACC/JIOEHUA HAa KOHUKM 231

186 Bubauorpadusa 234

Tox uzgamna 1979
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Tom 13

B.II. Macnos, B.E. Ha3zaiikuHckuii. Aaredpbl ¢ o0HIMU 1€ PECTAHOBOYHBIMU
cootHouieHusimu u ux npusoxkenus. I. IlceBgomuddepennuaibable ypaBHeHUs €

pactyimumu KoddduiimeHtamu 5
I'mapa 1. Beegenue 5
Tnapa 2 Mcuncienue ynopsgo9eHHbIx oneparopos (obmue pesynbrarer) 21
§ 2.1. Perynspusle mpescTaBieHns 1 yciaoBue Tuma SAxodum 21
§ 2.2. HekoTopbie (bOpMYJIBI UCIUCTIEHUST YIOPSITOUEHHBIX OMEPATOPOB 35
§ 2.3. CucTeMbl COOTHOIIEHUH KOMMyTanuu 38
§ 2.4. [Ipunoxenus x aarebpam Jlu 44
Tnapa 3. @yHKIUHA OT yHOPSAOYEHHBIX IPOU3BOASIIUX ONEPATOPOB B 0aHAXOBOM mikaje 46
§ 3.1. [IpousBo/smiie onepaTophl U HAHAXOBHI MIKAJBL 46
§ 3.2. CumBonnr 48
§ 3.3. OyHKIUE OT IPOU3BOISANIAX OLEPATOPOB B HAHAXOBOH mIKase 52
§ 3.4. PerynsipHoe npeacTaBieHne U T€OpeMa 0 KOMIIO3UITUH 56
§ 3.5. OmepaTopsl, CHMBOJIBI KOTOPEIX — (PYHKINK HA MHOTOOOpa3un 58
I'naBa 4. Teopema o xkBazuobpaTuMocTi 59
§ 4.1. AcuMOTOTHYECKH KBA3UOSHOPOIHBIE (DYHKIUHA 59
§ 4,2. Bajaga o R-kBazuobparnenun 60
§ 4.3. YcaoBus noryomenns U (HOPMYIUPOBKA TEOPEMEL O KBa3uobparumoctu 61
I'mapa 5. 3agada Komu s ypaBHeHHS ¢ KOMIIEKCHBIM IaMUJIBTOHUAHOM 63
§ 5.1. Beoguble 3ameuanus 63
§ 5.2. Ilcernoauddepennmanbuble onepaTopsl B upocrpanctse H(M™) 66
§ 5,3. ®opmynuposka 3agaun Komu g ncesaoguddepennuanbaoro oneparopa 8 H(M™) 75
§ 5.4. Komnekcuoe ypasaerue [aMunbrona — SAxko0u u ypaBHEHHE IepeHOCA 78
§ 5.5. KomniekcHBIN JarpaHzKeB POCTOK U KOMILJIEKCHAs cuctema ['amuiabrona 87
§ 5.6. Pemenne 3agaun Komu “B masom” 97
§ 5.7. Meroj cranmunonapuoit ¢da3sl u perenne 3anaqn Komu B mesom 108
T'napa 6. Jloka3aTesbCTBO TEOPEMBI O KBa3uobparumoctu 124
Tnapa 7. YpasHeHust ¢ pactymumu kKoddduimenramu 126
§ 7.1. MogenbubIit npuMmep 126
§ 7.2. ®opmynuposka obmieit Teopemsr 131
JonosHenne. BecnomoraTerbHble PE3YJIBTATHL U HEKOTOPBIE TOKA3aTeIbCTBA U3 TJIaBBl 5 132
J.1. HekoTopble pe3y/bTaThl TEXHUYECKOI'0 XapakTepa 132
J1.2. MeTox cTanuoHapHOH (a3bl U CBA3aHHBIE C HUM pe3yabTaTsl 136
Bubsmorpadus 143

M.B. Kapaces, B.Il. MacJjios. AJjiredbpsi ¢ 0011uMu 11€PECTAHOBOYHBIMU COOTHOIIIEHUSIMU

n ux npuioxkeHusi, II. OnepaTopHble YHUTAPHO-HEJIMHEITHbIE ypaBHEHUS 145

Brenenne 145

I'napa 1. @YyHKIIMU OT HECKOJIBKHX CAMOCOIIPSXKEHHBIX OIepaTopos 149

§ 1.1. Ymopsimodenusie oneparopsr 149

§ 1.2. Kmacest cumBosioB 150

§ 1.3. ®yuxmuu or obpaldyromux auredp Jlu 152

§ 1.4. CoiicTBa HCYUCTIEHUS] YIOPITOUEHHBIX OIIEPATOpoB 154

§ 1.5. I'mobanbubie oneparops! HaA rpynmamu Jlu 160

§ 1.6. IIpoexTuBHble mpeacTaBgenus aarebp JIu 163

I'napa 2. KoMMyTanoOHHBIE COOTHOIIEHUS C TapaMeTpoM 172

§ 2.1. Masoe Bo3mymenue abeseBoit aarebpsr 172

§ 2.2. Kiaccuuecknit mpegen h — 0 178

§ 2,3. Cmextp 190

§ 2.4. @pour ocumsaanmu 196

§ 2.5. KBagukaccuieckas acEMITOTHKA 202

I'naBa 3. YuurapHo-aesuHeliHble onepaTopsl 213

§ 3.1. Bagauu Komu 213

§ 3,2. ABToMozennHBIE perenus 226

§ 3.3. OmepaTopsl ¢ MATPUIHOBHAYHBIMU CUMBOJaMu 237

§ 3.4. Bagada 0 TOYEYHOM MCTOYHUKE 245

§ 3.5. Ypasuenne Xaptpu 248

Job6asnenne. Teopema CyInecTBOBaHHUS W €SUHCTBEHHOCTH IS CAMOCOIJIACOBAHHOIO ypasHenus HpioToHa B 3amade
0 TOYEYHOM HCTOYHUKE 260

Bubsmorpadus 264

Tox mamanmst 1979

Towm 14
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COJ/IEPZKAHIE

10.J1. PozanoB. NccienoBanme cBOCTBA MApKOBOCTH CJIyYaiHbBIX TToJieil 3
§ 1. Beemenune. O moHATHH MapKOBOCTHU 771 06OBITIEHHOrO TIporecca 3

2. Pacmenaromniue npocrparcTsa. COnpsAKeHHBIE MO/ U CBOMCTBO MapKOBOCTH 7

§ 3. BuopToronasbHbIE TIOJS U YCIOBHSI CONPSIXKEHHOCTH 16

§ 4. OgHOpOAHBIE CONPSDKEHHBIE OIS U yCJIOBHE MAaPKOBOCTH 24

§ 5. CBOMCTBO MApKOBOCTH DEIIEHNI CTOXACTHIECKUX MU DEPEHITHAIBHBIX YPABHEHUH 28

§ 6. Bexkropmble 0IHOPOAHBIE IO/ U CBOMCTBO L-MapkosocTu 48

§ 7. MapKOBCKME pacCIIUpeHust CJydIaifiHbIX TPOIECCOB 62

Bubauorpadus 69

H.B. Kpsuios, B.JI. Po3oBckuii. 06 3BOJIIOIIMOHHBIX CTOXaCTUYECKUX YPABHEHUSIX
71

Beenenwne 71

§ 1. Vpasuenus Vto B 6aHAXOBBIX MPOCTPAHCTBAM 71

§ 2. Ilpumepsl 9BOMIONUOHHBIX CTOXACTHIECKUX ypaBHEHUH 72

§ 3. DBOIIOIMOHHBIE CTOXACTUIECKHE YPABHEHUs C OTPAHUIEHHBIMH KOI(MDMUIMEHTAMA U JINHEHHBIE HBOJIONHOHHEBIE
CTOXACTUYECKUE YPAaBHEHUS 75

§ 4. HenmnueliHble 9BOJIIOI[MOHHBIE CTOXACTUYECKUE YpaBHEHUs 77

§ 5. ComepkaHue u CTPYKTypa paboTsr 78

Tnapa [. CroxacTuvyeckoe UHTErPUPOBAHNE B MMILOEPTOBBIX MPOCTPAHCTBAX 79

§ 1. Beenenue 79

§ 2. CroxacTHueCKHe HHTErPAJIBl B IUIB0EPTOBLIX IPOCTpancTBax 80

§ 3. ®opmysna Uto mirst kBagpara HOPMBI 87

§ 4. JloxazarenscTBO TEOpeMEI 3.1 92

Tnapa I1. Croxactuueckue ypasuenus VTo B mpocTpancTBax Banaxa. Merox monoronnoctr 101

§ 1. Beemenue 101

§ 2. IIpegnomoxxenus. PopMyIUpPOBKH OCHOBHBIX DPe3ysIbTaToB 103

§ 3. 06 ypapuerusax Hro B R* 107

§ 4. Teopema emmuCcTBeHHOCTH. AIPHODHLbIE OnfeHKH. KOoHeUIHOMEpHBIe annpoxcumanuu 118

§ 5. [IpegenbHbiil mepexos MeToq0M MOHOTOHHOCTH. CyIllecTBOBaHME perienus. MapKoBckoe cBoiicTBo 125

I'masa I11. Croxacrudeckue guddepennuanbune ypasaenns VTo B 9acTHBIX IPOu3BOAHEIX 130

§ 1. Beemenue 130

§ 2. TlepBas KpaeBas 3a7a4a JJIsT HEJIMHEHHBIX CTOXACTUYECKUX YPABHEHUN mapaboandeckoro tuma 133

§ 3. Bamaua Komn gys nuHeHHBIX ypaBHEHUN BTOPOro mopsaaxa 139

Bubmuorpadus 143

P.JI. Joopynuu, FO.M. Cyxos. BpemenHast acCUMIITOTUKA /I HEKOTOPbhIX BhIPOXKIEHHBIX

MO/€eJIeil 3BOJIIOIUN CUCTEM C DECKOHEYHBIM YMCJIOM 4dactui 147
§ 1. Beenmenue 147
§ 2. [IpegBapurenvubie cBegeHus 153
§ 3. OcHOBHasE TEOPEMA O CXOAUMOCTH Jjisi CBODOAHOIO jBUKeHus dacrut, 170
§ 4. JlomosHUTENIbHBIE PE3YIIBTATEL O CXOAUMOCTH [Jisi CBODOZHOrO jBHU2KeHns 182
§ 5. CBobonHOE NBUXKEHVE KOHEYHOM cucTeMbl yacTui 194
§ 6. [ToBegenue 3HTPONKUY IPU CBOOOTHOM ABHKeHUU 204
§ 7. Teopema 0 CXOAUMOCTH JJIsi JBUXKEHUS TBEPJBIX CTepyKHEN 212
§ 8. Dproamyeckue CBONCTBA PABHOBECHBIX JUHAMWYECKUX CHUCTEM CBOOOMHOTO ra3a U TBEPIBIX CTeprKHel 244
Bubmuorpadus 250
Ton m3manns 1979

Towm 15

COLEP2KAHUE
10. Toopoxoros, B.II. MacsioB. KoHeYHO30HHBIE MOYTHU EPUOANUECKIE PEITeHUsT

B BKB-npubsn>xenusix 3

Bgepnenue 3

I'naba [. Henuneiinei#t meroq BKB B jnHeliHBIX ypaBHEHUAX 5

§ 1. Vpasuenue [1Ipéaunrepa 6

§ 2. BosiHOBOE ypaBHeHHE 8

§ 3. JIuHeliHble ypaBHEHHUS C HEOJHODPOIHBIM CHMBOJIOM (ypaBHEHH: C aucnepcueii) 12

T'nasa II. Onroda30Bbe ACHMITOTHYECKHE DEIIeHns HeJIHHeHHEIX ypaBHeHu# 16

§ 1. ®opmysnupoBka MeToma 17

§ 2, Bapuaruonnnsie IPUHITUILI, YCPEAHEHNE U 3aKOHBI COXPAHEHUS 23

§ 3. KBanToBaHue ypaBHeHH PeJISITUBACTCKON IHAPOANHAMUKY U aCUMIITOTHKA 334341 Kolu ¢ HeoCumupy omuMu
HAYAJHLHBIMYA JAHHBIMU 32

T'nasa II1. Muoroda30Bbie ACUMOTOTHYIECKHUE DOIIEHNUS HEJIMHEHHBIX YPABHEHUH 1 332473 00 OTPAKEHUHU OT IPAHHUIIEI
g ypassenus h?0u = —ashu 42
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§ 1. Bamaua 06 OTpaskKe€HUU OT FPAHUIBI 45

§ 2. Cxema nocrpoenuss Mmuorodazoserx BKB-permmenuit 50

§ 3. BapuarnuoHHble TPUHITUIBI, YCPEIHEHNE U 3aKOHBI COXPAHEHHS B CIydae MHOruX a3 b5

§ 4. Henuneitaele anajoru ypasnennit [aMunbprona — fkobu u mepeHoca fjis ciy<as MHOTHX (a3 56

I'napa [V. B3aumopgeiicTBue 1yros BoaH ypaBHeHuss Kopresera — ne @pusa 59

§ 1. Bazaya 0 B3aMMOAEMCTBUY IyrOB BOJIH B JIMHEHHOM ciydae 60

§ 2. Muoroda3oBsie acuMITOTHYECKHE perrenns ypaBuenus: Kopresera — ge @pusa 62

§ 3. Bagaya Kowmwu myis uyros sosn 70

I'naBa V. KBazukiaaccudyeckoe KBAHTOBAHNE KOHEYHO30HHBIX PENTeHUI CHCTEMbl YPABHEHUHM TEPUOAUIECKON IETTOUKH

Tona 75

§ 1. OgHOMEpHBIE JArPAHXKEBEL MHOTOO0PA3UsI C KOMILIEKCHBIM POCTKOM 77

§ 2. KBasursaccuieckoe KBAHTOBAHNE OPOUTAIHHOYCTOWUUBBIX TPAEKTOPHil 79

§ 3. Acumnroruyueckue cob6cTBeHHBIE (hYHKIUS U COOCTBEHHBIE 3Ha4YeHus ypapHeHus [IIpénuurepa memouku Toma 83
[MutupoBannas smreparypa 91

B.C. Baagumupos, B./1. 3aBps10B. TaybepoBbl TeopeMbl KBAaHTOBOII Teopuu

mmoJist 95

§ 1. Beenenune 95

§ 2. KBasunacumnroruka 0600meéHHbIX (hyHKIUi 96

§ 3. IIpencrapaenne Nocta — Jlemana 103

§ 4. ®opmyIuPOBKA OCHOBHOH Teopemsr 110

§ 5. JlokazaTeabCTBO OCHOBHO# Teopembr 117

§ 6. O 3anpereHHbIX ACUMITOTUKAX B oOnactu Buépkena 119

§ 7. AcuMmnToTHveckue cBOiiCTBa AByxTO4UedHOM dyHkumu Bailitmana 121
§ 8. O630p sureparypsl 126

I[lnTuposannas guteparypa 123

J.H. 3ybapeB. CoBpeMeHHbI€ METOAbl CTATUCTUYECKO TeOPUU HEPABHOBECHBIX

nporieccon 131

§ 1. Beemenue 131

§ 2. Merox npoextuposanusa 135

§ 3. HepaBHoBecHBIH cTaTucTHYeCKU# onepaTop 159

§ 4. Tpenne npu ABUKEHWH TsDKEJIBIX YACTHI] B PABHOBECHOH cpene 184
§ 5. Camogudpysus 188

§ 6. O6obmmennoe ypasuenune Pokkepa — [Lmanka 213

§ 7. Baksrouenue 219

I[TutupoBanHas sureparypa 220

Tox mzmanms 1980

Tom 16

COJEPKAHUE
A.A. Kupunjgos. UnBapuaHTHbBIE OTIePATOPbHI HAJ, T€OMETPUUECKUMU BEJIMYTHAMU

Beenenue 3

§ 1. [TocranoBka 3amaun 4

§ 2. Yuapusiil cayuaii: m =1 8

§ 3. OguomepHsbIii caydaii: n =19

§ 4. Obuast reopema KoHeyHOCTH 13

§ 5. HeticrBue rpynnst S(m + 1) Ha Mm-n1uHERHEIX omepanusx 15
§ 6. MuBapuanTuble GunnHelHbe onepanun 18

§ 7. luBapuaHTHEIE ONEPANMH HA CYLIePMHOrooOpasusx 22

§ 8. Bo3amoxuble 06001IIEHNST U HEPEIIEHHBIE BOIIPOCHL 25
Bubsuorpadus 27

I''U. Oabmanckuii. Hosbie “Oovibmine” rpynnst Tuna [ 31
§ 1. Beenenne 31

§ 2. [IpeacraBienus: 6€CKOHEIHON CHMMETPHIECKOH Pyl 33

§ 3. JlepeBnsa Bproa — Turca 37

§ 4. ITpencrasienns rpynn AutZ, n AutZ, , 39

§ 5. [Ipeacrapaenns rpynnsl Aut Zgothe 41

§ 6. Annpokcumarnua IpeacTaBaeHni 45

§ 7. Ilpencrapnenns rpynn Aut Zgothe ,, 47

Bubauorpadusa 51
n.M. lensdann, C.I. I'magukun, M.U. I'paes. Uurerpasbuas reomerpus B

acdbbrHHOM U TPOEKTUBHOM IIPOCTPAHCTBAX 53

Brenenne 53
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T'napa [. UuTerpanbuas reometrpus Aaa GyHKIUME B adbGUHHOM TPOCTPAHCTBE 58

§ 1. OmepaTop HHTEIPUPOBAHUS IO P-MEPHBIM ILJIOCKOCTSIM 60

§ 2. [Ipeobpasosanue Pagona 6uicTpo yObIBalOmMux GyHKIui 62

§ 3. nrerpupoBanue 1m0 p-MepHLIM IJIOCKOCTAM B R, rpe p <n — 1 72

Jlobasnenne. Conka GHOpMyIT i KOMIUIEKCHOTO mpocTtpancTsa C™ 85

I'nasa II. MaTerpaspHas reoMeTpus AJjis OJHOMEPHBIX PACC/JIOCHUM HAJ IPOEKTUBHBIM IIPOCTPAHCTBOM 86

§ 1. MurerpasipbHasi reOMeTpHs Jjis HEKOTOPHIX OJHOMEDHBIX PACCIAOEHUH HAJT IPOEKTHBHBIM IIPOCTPAHCTBOM 88

§ 2. Teopema llsnu — Bunepa ais uaTerpasbHOro npeodpasosanus B aduuaoM npocrpancrse 111

§ 3. lnTerpasbHast reOMeTPHS AJIsl IPOU3BOJIBHBIX OJHOMEPHBIX PACCIOEHUH HAT MPOEKTUBHBIM IPOCTPAHCTBOM 118

Jlo6asnenne. Conka GhOpMyIT i KOMIUIEKCHOTO mpocTpancTsa C™ 129

T'nasa I11. 3agaun mHTErpasbHOM reoMerpuu aas guddepeHnuaibaeXx GOpM B TpexMepHOM abdUHHOM T

TPOEKTUBHOM TPOCTpaHCTBax 131

§ 1. Onpenestenue waTerpasa r-GopMer mo mpsmbM B R3 132

§ 2. M3yuenme Tw AJIs1 COyHas, KOraa w — 3-bopma B R3 135

§ 3. Uzyuenue Tw aus cirydas, Korga w — 2-gopma B R3 142

§ 4. Murerpuposanue gsuddepennuaibabpx hbOpM Ha MHOroo6pasun miockocreil B R3 149

§ 5. Tuddepennuambabie (DOPMBI Ha ITPOEKTHBHOM IIPOCTPAHCTBE W HA MHOrOOODasHM mpaMbIX B RP3 151

§ 6. Nnrerpuposanne guddepeHnnaIbHbX (POPM M0 NPAMBIM, 33JAHHBIM B OSHODOAHBIX KOODAUHATAX 157

§ 7. Onucanue popM Jw B OJHOPOJIHBIX KOOPAMHATAX; ciaydan = 3 161

§ 8. Onmcanue popMm Jw B OZHOPOSHBIX KOOPAMHATAX; Caydail 7 = 2 169

Jo6apnenne. CBOIKA OCHOBHBIX OIIPeJeIeHHH U Pe3y/IbLTATOB A mpocTpancTsa C3 176

I'masa IV. JIBoiiuble pacC/IOCHUS U HHTETPAIbHAS TeoMeTpus Ay auddepeHnuagbHbX PGOPM B N-MEPHOM IPOEKTHBHOM
npocTpaHcTse 177

§ 1. Tuddepennnanbusie GOpMBL Ha PACCIOEHHOM IPOCTPAHCTBE 177

§ 2. JIBoitHBIE PACCIIOEHUS U IOCTAHOBKA 3334 MHTErPaJIbHOM reomerpun 184

§ 3. Juddepennnanbusie dbopMbl Ha RP™ u rpaccManoBoM MHOroobpasuu Gpn 187

§ 4. HexoTopsie cro#icTsa dopmer Jpw 194

§ 5. Perysndpusanys JOIYCTHMBIX YacTHYHO 3aMKHYTBHIX (DOpM; onmcaHue obpasa orobpazkeHus Jp U bopMyJa
obpamenus 205777

§ 6. Adbdunnasa 3a7a9a KaK YACTHBIN Caydail mpoekTuBHON 3ama4dn 211

§ 7. CBs3pb ¢ 3a[a4eil HHTEIPAJLHON reOMETPHH [JIs IPAMBIX B TPEXMEPHOM IpocTpancrse 213777

§ 8. Crsasp Mexy omepaTopamMu Jp NpU Pa3auyuHBIX p 215777

Hob6asnenue. MuTerpupoBanue nuddepeHnuaabHbIX (GOPM MO p-MePHBIM ILJIOCKOCTSM B IpocTpancTBe CP™ 222

Bubsuorpadpus 224

Tox mzpamna 1981

Tom 17

COJTEPYKAHNE

}0.1. Manun. KanubpoBoyHbie moJisi u rojioMmopdHasi reomerpus 3

1. Beenenue 3

2. OcHoBHBIE MpocTpaHcTBa 11

3. Huddepernunanbubie (poOpMbl NIPOCTPAHCTBA MUHKOBCKOIO ¥ KOTOMOJIOTHU IIPOCTPAHCTBA Jy4eit 20
4. IIpogoszKeHus: 1 mpensaTcTBusa 26

5. ®opmasu3M cBsa3HOCTEH M abcTpakTHbIE ypaBHeHus fAura — Mmica 32

6. [Tons fura — Mussica u paccaoenust HaJ TPOCTPAHCTBOM Jydeit 37

7. Hanmpsiz>keHHOCTH M TOKH KaK KJAaCChl KoroMmoJsioruit 44

8. AHajuTHUYecKre WHCTAHTOHBI M X 0cOoOeHHOCTH 47

[MutupoBanHas suTeparypa 54

C.I'. T'ungukunu, I M. XenkuH. IIpeobpa3zoBanue Ilenpoy3a nu koMIJieKCHas MHTErpaJibHAS

reoMmeTpus 57
Beenenwue 57
§ 1. IIpeobpazosanue Ilerpoysa 62
§ 2. ITpeobpasoBanue [leHpoy3a B CHMHOPHBIX OGO3HAUEHHUSAX U HA sA3bIKe Koromosoruit Yexa 73
§ 3. [IpeoOpasosanne Yopaa 80
§ 4. IIpeobpasoBanue [leHpoy3a HA OBEPXHOCTH HYJIEBBIX TBHCTOPOB 88
§ 5. Ypasuenuss Makcsesnna u ypasuenus Komu — Pumana 99
[TutupoBannas smreparypa 109

A.C. IIBapu. damunTuyveckue ornepaTopbl HOBOi Teopun 1moJs 113

§ 1. KanubpoBouusie mosst 114

2. Duunnrudeckue oneparoper 120

JI3eTa-pyHKIMS ¥ JETEPMUHAHT SJJIMIITHIECKOro oneparopa 126

MucTanTonsl B KamubpoBOYHBIX Teopuax 130

CraTtucruueckas CyMMa KBaAPATUIHOrO (DYHKIMOHAIA. ['aycCOBB KOHTHHYyAJIbHBIE HHTErPAJbl 136
DnaunTudecKue pe3osbBeHTh. MuBapuanTsl Pou — 3unrepa 146

BripozkgeHHbIe HEKBAAPATHIHEIE (DYHKIIHOHAILL 154

§
§
§
§
§
§
§
§

§
§
§
§
§
§

= O Ut W
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§ 8. KBanTosble bIyKTyaIus HHCTAHTOHOB 158

§ 9. AHomMasimu B KBAHTOBOH Teopuu moJist 161

§ 10. DaIunTUYecKUe ONepaTopbl Ha MHOT006pa3MaAX ¢ KpaeMm 162
Jononuernue. laTerpasbl OT HHBAPUAHTHLIX (dyHKUmE 165
[TutupoBanHas smreparypa 172

N.B. Yepeaauk. Anredbpandeckme aclekKTbl IByMEPHBIX KHPAJbHbBIX moJeii, 1
175

Bgepnenune 175

§ 1. JlokasipHbIe 3aKOHBL U Ipeobpas3oBanue Bakmynga 182
§ 2. DyeMeHTH TeOpUH paccesiHust 185

§ 3. Anrebpo-reomerpudeckue pemenus 195

§ 4. KsanroBas momens 203

IIpunoxkenue. YpasHenue gyajabHOCTH 214
[TutupoBanHas smreparypa 216

Tox m3mannsa 1981

Towm 18

COJIEP?KAHUE
B.B. Hukynun. O ¢dakroprpynnax rpyiinn aBTOMOP(pU3MOB TUNepOOINIECKUX
dopm no noarpynnam, HOpoOKA€HHbIM 2-0TpakeHussMu. Ajiredbpo-reomerpuieckue

OpuaoXKeHuda 3

§ 0. Beenenue 3

§ 1. O6mue 3aMevUaHus O TPYIINaX aBTOMOP(MU3IMOB PEITIETOK, TOPOXKJIEHHBIX 2-0Tpaxenusmu. Kiraces! runepbonndeckux
pemeroxk F, Fy, calF(q) 8

§ 2. Apudmernieckue CBOUCTBA peIeToK u3 Fy 2-pedeKTUBHBIE perneTka 17

§ 3. Knaccudpukanus He 2-3/1eMEHTAPHBIX PEIIeTOK U3 Fry U He 2-3JIeMeHTapHbIX 2-pedJIeKTUBHBIX PemeTok 18

§ 4. Kiaccuduranus 2-31eMEHTAPHBIX THIEPOOJIUIeCKUX DEIIETOK, MPUHAIe)KAmMux Fir, F(0): F+ U HHBOJMIOLHH
Ha moBepxHOCTaX THHA K3 36

§ 5. Apucmeruyeckue cBoiicTBa pemerok u3 Fg) 58

§ 6. Knaccudukamnus .7-'(20)5, F=6 61

§ 7. Pemerku kmacca F 73

§ 8. Ormuaame F(j)) u F> 78

§ 9. ApudMmerndeckue TPUIOKeHH 89
§ 10. I'eomerpudeckue mpunoxenus 96

[Muruposannas smreparypa 113
A.H. Pynakos, U.P. I1la¢dpapeBuy. IloBepxuocTu tTuma K3 HaJ MOJIsIMU KOHEYHOT

xapakTtepuctuku 115
Bsemgenune 115
§ 1. YerHble p-asieMeHTApHBIE runepboInIecKue permerku 116
2. Kpussre pona 0 u 1 Ha nmoBepxHocTax tuma K3 124
3. Kopru u syunnrrdeckue mydku 130
4. Kpurepuil KBa3uU3JIMITUYHOCTH IIy4dKa 136
5. CyuepcuHryJisipHble U 3JieMeHTapHble noBepxHoctu Tuna K3 146
6. BekTopuble mosst 150
7. Hedopmarnuu 160
8. Kpucrannuyeckne koromosoruu 166
9. ®opmaspHas rpynna bpayspa. Beicota moBepxnoctu Tuma K3 173
§ 10. Ilepuoasl CymepCHHTYIAPHLIX moBepxuocTeil 180
§ 11. Muoroo6pasue momyneit 189
§ 12. OroOpaxkenue epUOJOB HAL IIOJEM xapakrepuctuku 2 196
Hepemennsie Bompocsr 204
ITutupoBanuas sureparypa 206

§
§
§
§
§
§
§
§

Tox mamanms 1981

Tom 19

COJEPYKAHUE
JI.B. Kanroposuu, II.K. Karsimien, A. 4. Kupyra, B.M. IToatrepoBu4. O HEKOTOPBIX
HaIlIpaBJIEHUSIX UCCJIEI0OBAHUI B MaTeMaTUYECKOl 3KOHOMUKE 3
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§ 1. Beemenue 3

§ 2. Buibop, npegmouTenue, MOIE3HOCTD D

§ 3. BepogaTHOCTHBIE MOJIEI MaTeMATHIeCKON SKOHOMUKH 10
§ 4. PaBunoBecue npu merubxux menax 15

JlntepaTtypa 18

B.JI. MakapoB. 9KOHOMIUYECKOE PABHOBECHUE: CYIIIECTBOBAHNE U IKCTPEMAJIbHOE

CBOICTBO 23
§ 1. DKOHOMUYECKHE U MATEMATHIECKHE UCTOKH 23
§ 2. ®opMyIUPOBKA OCHOBHOM MoOjenu S5KOHOMEKH E 24
§ 3. Onpesenenre SKOHOMHYIECKOTO PABHOBeCHUs 26
§ 4. Yupormenus u mogubukanuu skoaomurn € 27
5. JIBe cxeMBbl JOKA3aTelbCTBA CYIECTBOBAHUS SKOHOMHYECKOT'0 paBHOBecus 29
. CymmecTBoBaHEE HEIOABHKHON TOUKE y oToOparkenus P 31
. HeorpunarenbHble 11eHB U NOJIypaBHOBecHe 34
. CymecTBoBanue paBHOBeCHS B dKOHOMEKE & 37
. Bostee HarnaaHbIil criocob 10OKa3aTeIbCTBA CYIIECTBOBAHUSA COCTOSHUS paBHOBecud 41
§ 10. PaBHOBecHe B yCIOBUAX MHOXKECTBEHHOCTH J€HET U TeH 44
§ 11. DddexTuBHBIE COCTOSHUS, TOHATHE SIAPA 45
§ 12. PaBuoBecue u 3pdekTuBHOCTD 49
§ 13. Poinox mudopmarnuu 52
§ 14, JTorosopuble cocTossaus 54
Jlureparypa 57

A.M. PybunoB. DkoHoMu4eckKasi AuHaMuka 59

§ 1. Oupepgesienne Moz el SKOHOMUYECKOH nuHamMuku. CynepsuHeiinbie 0ToOpakenust 59
§ 2. Texuosoruueckue momenau 62

§ 3. Mozenu, yauThIBamoue TOTpeHIeHNE B SBHOM BHUE 82

JInteparypa 101

B.M. Iloareposuu, B.A. CrnuBak. OTobpakeHusi ¢ BaJIOBOIi 3aMEHUMOCTHIO B
TEOPUU FIKOHOMUUECKOTO PAaBHOBECUH
111

§ 1. Onpenesennst, IpuMephl, OCHOBHBIE IPEAIONIOXKeHHsT 112

§ 2. MuoxkecTBa paBHOBeCHBIX 1eH 120

§ 3. PaBHoBecHBIE IIeHBI B PDABHOBECHBIE pacupejenenus 125
Cpasuenne pasHOBecuit 129

KoanunuonHas ycTONYHBOCTH SKOHOMHUYECKOTO paBHOBecus 136
IIpormeccer perynuposanus mex 140

3aK/II0YnTeNbHBIe 3aMedaHnsa 150

JIuteparypa 151

A.T. Kycpaes, C.C. Kyrarenanze. JIokajbpHbII BbINTYKJIbIA aHaiu3 155
Bgenenue 155

I'napa [. Cybsmneiinble onepaTopsl 156

§ 1.1. Obmiee momokeHUEe KOHYCOB 156

§ 1.2. ®opmyna Mopo — Poxadesnnapa. Conasua 158

§ 1.3. MeTo kKaHOHHYECKOTO omeparopa 161

§ 1.4. CTpyKTypa ONOPHBIX MHOXECTB 163

§ 1.5. Beimykaslit anaamn3 B Moaysisax 165

I'napa II. Brinykiele oneparopst 167

§ 2.1. [Ipeobpazosanne Penxens — KOura cymmsr u ceeptru 167

§ 2.2. Hekoropsle nmpaBmia 3aMeHbl HepeMeHHOro B npeobpazosanun Penxesst — FOmnra 170
§ 2.3. e-cybauddepeHInaIbl BEIIYKJILIX 0neparopos 171

§ 2.4. OTKPBHITOCTD BBITYKJIBIX COOTBETCTBHI 173

§ 2.5. Crpykrypa cybmuddepennmansubix orobpazxkennit 175

I'nasa III. Obmue Henuneiinbie onepaTopsl 177

§ 3.1. Kacarenbuselil u HOpManbHBIH KoHyCcH Kitapka. Merog ucuncienus 177
§ 3.2. Cybaud depennuan kommo3uuu 179

§ 3.3. Cybpuddepeniman cyMmmbl 1 Makcumyma 181

§ 3.4. Beepnt Uodbde. Bapuanuonusriit npuanun Dxaanga 183

§ 3.5. /Ipyrue KOHIIENIIUK JIOKAJIHHOM ammporcuMmanuu 185

Tnapa IV. HekoTopsie 001mpe MeTOABI aHAAN3A IKCTPEMAJbHBIX 3a0a9 187

§ 4.1. Bexkropunie nporpavmbi. O6obrennsie pemenns 187

§ 4.2. Merog mrpacuerx ¢pyuknuit 189

§ 4.3. Meroj craasgpusaruu 190

§ 4.4. Merog dy6oBunxoro — Mumoruna 192

§ 4.5. XapakTepucTUKa ONTUMAJIbHBIX TpaekTopuit 194

JInutepaTtypa 196

[N=le SN gRep

§
§
§
§
§
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§

Tox mamanmst 1982
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Towm 20

COIEPZ2KAHUE
B.U. Baacos, A.Il. IlpyasaukoB, AcuMIITOTUKA PeIleHnil HEKOTOPbIX KPAaeBbIX

3aga4 a1 ypaBHeHus Jlammaca npu medopMupoBaHum odJjacTtu 3
Bsemenue 3
§ 1. O6 ogHOM MeTOx€e pelIeHNs KPAEBbIX 33,134 JJisd ypaBHenus Jlamnaca 3
§ 2. Kpaesnle 3aqa4n gys1 obsracreil O CKpyIJIeHHBIME yriamu 15
§ 3. Bapuamnusa orobpaxaroreit dyurnumn 19
§ 4. ACMMITOTHKA DEIIeHNN HEKOTOPBIX KPAaeBhIX 3aja4 npu nedopmupoBanuu obaactu 29
JIntepatypa 34

C.E. Ky3nenoB, HeogHopo/Hbie MapKOBCKUE MPOIECCHI 37
Bsemgenune 37

T'napa [. Mapkoeckue nporeccol. [lepexonunie pynkumu 42

§ 1. Mapkosckue mporeccsl. Onpenestsronue GyHKIun 42

§ 2. Tlepexo/ubie MYHKIMH U TEPEXOTHBIE BEPOITHOCTH MAPKOBCKUX MPOIECCOB 58
§ 3. IIpocTpaHCTBO BXOZOB. DKCIECCHBHBIE MEPHL 73

§ 4. DxrcreccuBuble dynknun. [IpeobpazoBanue ¢ TOMOMBIO KCIECCUBHBIX MYHKINH 86
I'nasa II. IlpaBble mporeccs95

§ 5. Perynspubie mporeccsr 95

§ 6. Heperynsapuaste mpomeccer 107

§ 7. IIpassre u seBbie mpomecchl 113

§ 8. Perysisipabiii pacuiensieHHbii npouecc. Apgurusabie GhyHKIUOHAIBL 127

§ 9. Perynsipuzanus Mapkosckoro mporecca 130

§ 10. AGCONIOTHO HEMPEPBIBHBIE IPABHIE TPOIIECCHl 142

T'napa I11. Ogaopozgubie poreccsl 146

§ 11. OmHOPOAHBIE IKCIIECCUBHBIE (PYHKIIAN U Mephl 146

§ 12. Perymsapuble U KOPETyJIspHBIE IPOLIECChl 154

§ 13. JomycTuMble OJHOPOAHBIE TIPOTIECCHl 158

§ 14. CBa3b ¢ JyaJIbHBIMH OJHOPOAHBIMYU Hporeccamu 161

Jlo6asnenue 1. V3mepumMmblie npocTpancTBa 168

Hobasneuue 2. Bopenesckue mpocrpancTsa 170

Jlo6asnenue 3. HempepbIBHBIE CJ€BA MAPTUHTAJbBI U MPEICKA3YEMbIe IIPOIECChl 172
Hobasnenue 4. Paznoxkenme mep mo kpaiinum 174

Jlureparypa 175

Tox uzmamnsa 1982

Towm 21

COIEPZKAHUE
B.H. lenucos, A.A. Jloryunos. HoBble 1ipecTaBjieHUsi O reOMEeTPUN NPOCTPAHCTBA-

BpEeMEHHU U I'paBuTalUU 3

Bsenenune 3

T'napa [. Kpusuc obuieit reopun OTHOCHTEJIBHOCTH 5

§ 1. Co3nanue obmieil TeOPUKU OTHOCUTEIBHOCTH 5

§ 2. Teopus rpaputanuu DiHmTeiHa 10

§ 3. [IceBOTEH30PBI SHEPTUM UMITYJILCA FPABUTAIMOHHOTO TOJIsSI B OOIIedl TeOPUM OTHOCUTEIBLHOCTH 24
4. BeccMBICJIEHHOCTD ONpeieeHns HHePTHON Macchl B 00Ieil TeOpruu OTHOCUTEIBHOCTH 27
5. BecCMBICIEHHOCTD PACYeTa MHTEHCUBHOCTH FPABUTALMOHHOTO U3JIy4YeHus B O0IIedl TeOPUU OTHOCUTENBHOCTH 34
6. AHaJu3 BBEEHHOTO DUHIITEHHOM 3aKOHA COXPAHEHHsI JJIs BEN[eCTBA M IPABHTAITMOHHOTO 1O 44
7. Kpuruka onpezeseHus 3HEPrun- IMITY/IbCA CACTEMBL U3 YPABHEHU IBUKEHUS BEIeCTBA B 00IIeH TeOpUH OTHOCUTEILHOCTH
53

§ 8. ITpoGaema 3HEPTrUU-UMITY/IBCA B TeOpus JUHMTENHA 57

Jlureparypa 64

I'nasa 2. IloseBast Teopust rpaBuTanuu 67

§ 9. EcTecTBeHHas reoMeTpus NPOCTPAHCTBA-BPEMEHH A (PU3UIECKOTO BOJIL 67

§ 10. CBa3b 3aKOHOB COXPaHEHUsI C TeOMEeTPHEH TPOCTPAHCTBA-BPEMEHH 72

§ 11. TTosieBo#i mOAXOM K ONUCAHUIO MPABUTALMOHHOIO B3amMmogeiicTeus 82

§ 12. 3aKOHBI COXpAHEHHS [JIs TPABUTAIIMOHHOTO IIOJIsI M BEIIEeCTBa 86

§ 13. KasmmOpoBO4YHO-MHBAPUAHTHBIEC YPABHEHNS IPABUTAMOHHOIO IO 93

§ 14. YpaBHeHHsT MUHUMAJIbHON cBa3u 101

§ 15. Bakousl coxpanenus: rpasutanuu 103

Jluteparypa 107

I'nmaBa 3. Onucanue rpaBUTANKOHHBIX 3D dEKTOB B MOJIEBOH Teopuu rpaBuTanuu 109

§ 16. ITocTHbIOTOHOBCKOE IpHOIMKEHIE TOJIEBOH Teopuu rpasuranuu 109
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§ 17. TIoCTHBLIOTOHOBCKUE WHTErPAJILI ABUKEHUS B BOJIEBON Teopuu rpautanuu 118

§ 18. I'paBuranuonubie 3kcnepuMerTsl B ColHeYHOM cucteme 122

§ 19. IToCTHBLIOTOHOBCKOE JBUKEHHE JBOMHBIX CHCTEM B MOJIEBON Teopus rpaputanms 131

§ 20. I'paBuTAIMOHHOE [TOJIE CTATUYIECKOTO C(PEPUTIECKH CHMMETPUTIHOIO UCTOYHHKS 145

§ 21. AHanu3 yCTORYIMBOCTH aCTPOPU3NIECKUX OOHEKTOB M HOBBIH MEXaHU3M OCBOOOK/EHUs WX dHepruu 148
§ 22, I'paBUTAIMOHHOE [TOJIE€ HECTATUYIECKOrO C(PEPUIECKH CHUMMETPHIHOIO HCTOYHUKA 155

§ 23. Hecranmonapuas mozens Beemennoit 157

Jlureparypa 169

T'naBa 4. Cnabble rpaBHTAITMOHHBIE BOJIHGBL B IOJIEBOM Teopun rpasuranun 171

§ 24. Vzimydenue caabblX TPABHTAIMOHHBIX BOJH B IIOJIEBOM Teopus rpasuTanuu 171

§ 25. Koadppunmentsr [Terepca — MaThi03a noseBoii Teopuu rpasurtanuu 178

§ 26. OCHOBHBIE IKCIIEPUMEHTAJILHBIE CIEJACTBHS OTJIMYHSA MOJEBOH TeOPHil rpaBUTAIIMYN OT Teopuw JiumrrTeiina 183
Jlureparypa 190

I'naBa 5. /IBrokeHMe IPOTAKEHHBIX TeJ B METPUUYECKHUX TEOpUAX IpaBuTanuu 191

§ 27. Onpesenesnue TeH30pa MACCUBHOM IpaBUTAMOHHON Macchl 191

§ 28. YckopeHHe HEeHTPa MACC IPOTIKEHHOrO Tesa B cJaboM rpaBHTAIMOHHOM moje 195

§ 29. YpaBHeHUs MBUKEHUSI TOYEIHOTrO Teaa 199

§ 30. YcpeaHeHHOE OTHOCUTEIHLHOE ABUXKEHHE MPOTSIKEHHOTO U TOYEeUHOro Tes 202

§ 31. JIBmxkenue cucrembr Commre — 3emis 209

JIntepatypa 215

Tox uzmamnsa 1982

Towm 22

COJIEPYKAHNE

B.N. Aproapa. OcobeHHOCTU B BapWaIlMOHHOM WCYUCJICHUN 3
§ 1. CuMIIEKTHYECKAS U KOHTAKTHASI T€OMETPHS 5

§ 2. Konrakrnas reomerpus 11

§ 3. Bamaua 06 obxojme npensitcTBusa 15

§ 4. AcuMnTOoTHUYECKHE JIyUd B CUMIIJIEKTHYIECKON M KOHTAKTHOI reomerpuu 17

§ 5. PackpeIThIiii 1acTOYKIH XBOCT 31

§ 6. CuMIjIeKTHYeCKe U KOHTAKTHbBIE TPUabl 43

Jluteparypa 54

B.M. 3akousokun. Ilepecrpoiika, PpoOHTOB, KAYCTUK, 3aBUCHIINX OT MapaMeTpa,

BEpPCaJIbHOCTh OTOOparkeHuii H6
Bsemenue 56
§ 1. Bekropusbie moss, kacawomuecs dhpouTa 59
§ 2. OgHOMapaMeTpuIecKue IepecTpORKr GpPoOHTOB T4
§ 3. [lepecTpoiiku KayCTHK B OJHOMAPAMETPUYECKUX ceMeHcTBax 79
§ 4. YcroitunBbie 0TOOpaXKeHNs, BEpCaJIbHBIE ceMelicTBa 86
Jlureparypa 90

O.B. JIamiko. 'eomerpus 6udypKalmmoHHLIX auarpamMm 94
Bsemgenue 94

§ 1. Hexoropsie cBefgenus u3 teopuu ocobennocreii 96

§ 2. Jlomonuenue kK 6udyprannonHoi quarpamve GyHKui 102

§ 3. Boimpsamsenune BekTopHOro nosas 106

. [lopasarue BekTOpHOro momas 111

. Huddeomopdusmsr, coxpaHsIOmue JACTOUKUHE XBOCT 114

. Pacnianenus ocobennocreit u pasbuenusa guarpamm Jlpiakuaa 118
. Knaccudukanus pacrnageHuit mpocThx ocobeHHocTeit 122

. HeoGxogumsble u fOCTATOYHBIE yCJIOBUS pacmanenus: 124
JIntepaTtypa 128

A.H. BapuyeHko. ACUMITOTUKN MHTETPAJIOB U CTPYKTYpbl Xomaxka 130
§ 1. Beemenue 130

§ 2. urerpassl mo ucyesaomum mukiaam 133

§ 3. Oupenesenne cMeIIaHHON CTPYKTYPhI XomKka 137

§ 4. Cmemannasa crpykTypa XO[Ka B HCIE3AI0IIHUX KOroMosaoruax 139

§ 5. CnekTp KpuTHudeckoit Touku 144

§ 6. Boruucsienne crexkrpa 146

§ 7. Cmemannas cTpykrypa Xomxka ajis f + zP 148

§ 8. CrexkTp u gedopMaIluu KPUTHIECKAX TO4UEK 152

JIuteparypa 164

B.B. I'opionoB, OcobeHHOCTH IPOEKTUPOBAHUI MOJIHBIX nepeceveHuit 167
Bgenenune 167

§ 1. Obmiue cBemeHUS O IPOEKTHPOBAHUIX [TOBEPXHOCTEN 168

TI'napa [. KoMniaekcHbIe TPOEKTUPOBAHUS HA TIpsaMyo 170

LoD LON LoD O LD
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§ 2. TTpoekTUPOBAHUs HA MPIMYIO K KpaeBble ocobennoctu 170
§ 3. Tmarpammser Jprakuna 174

I'napa II. 'eomerpus 6udypKanmoHHbIX guarpaMm 176

§ 4. k(m, 1)-Teopemsr 176

§ 5. BeimpsaMienue BeKTOPHBIX moJeit 183

Tnapa I11. Knaccudukanys npocTbix npoeKTupoBanuii 189

§ 6. Henpocrore nedopmarimu mOSHBIX nepecedeHmit 189

§ 7. Ocobble mpoekiuy runeprosepxaocrei 191

§ 8. IIpoexTupoBanus MHOroo6pas3uu KopazmeprocTu 2 197
JInutepatypa 205

A.T. XoBauckuii. Muororpanunku HbioTona (paspemienune oco6ennocreii) 207
§ 1. Topuyeckune muOTOOGpa3Us 208

§ 2. Kommakrudukanus u paspeurenue ocobernnocreit 223

JlutepaTtypa 238

Ton m3manns 1983

Towm 23

COJIEP?KAHUE
C.I1. HoBukos. /IBymepHnbie onepaTops! IIIpéauHrepa B mepuoanuecKux moasax

Bgepenune 3

T'nasa 1. O6mue cBOMCTBA JTHHEHHBIX OEPATOPOB C MEPHOSUIECKUME KodddurmeHTamu. MHTerpupyemMble 331391 B
OTHOMEPHOM CJIydae 5

§ 1. BiroxoBckue dyukiun. 3axkon gucnepcuu. OmepaTopsl 00INEro moJI0XKeHuT 5

§ 2. Asnrebpandeckue oneparopsl panra | > 1. Ilpumepsl. Henuneitasie cucrems 7

Tnaea 2. JBymepnsnii oneparop LIpénuarepa ¢ nepmogumaeckumu kosddunumenramu (HyreBo# MOTOK MarHATHOLO
moJist) 13

§ 3. AmasuTuueckue cBoiicTBa. KomiiekCcHOe MHOrooOpa3ue KBa3WUMILYJIbCOB IIOCTOSHHON 3Hepruu. JBymepHBIi
AHAJIOT KOHEYHO30HHBIX 0lepaTopoB 13

T'napa 3. JIsymepnsblit oneparop IlIpénuurepa B IepHOAMYECKUX HMOJAX ¢ HEHYJIEBBIM HOTOKOM 18

§ 4. O6mue csoiicTBa omeparopa IIIpéauHrepa B MATHUTHOM IIOJIe W DPeIleTKe. ParmOHAIBHBEIN K HPPANMOHAILHBIH
cirydan. Teopus BO3MyIIeHH U ee Tomosmorudeckue ciaeactsust. ObcyxkaeHne odbpaTHoll 3aga4un 18

§ 5. Yactuna co cnmHOM 1/2 B mepmommveckoM MarsmTHOM mose (6e3 ssmextpmueckoro). Townoe pemenue mys
OCHOBHOT'O cocTOostHus 27

Jlureparypa 31

B.A. 1y6poBun. MarpuyHble KOHEYHO30HHbIE OIEPATOPHI 33

Bsenenue 33

§ 1. Oneparop /lupaka u menuseitnoe ypasuenwne IIIpéguurepa 37

§ 2. HecamocompsizKeHHBbIE OTIEPATOPHI, CBA3AHHBIE ¢ ypaBHeHueM sine-Gordon 46

§ 3. IIpumeps!l HesIMHERHBIX YPABHEHUH, CBSI3aHHBIX ¢ MATPUIHLIMHU OMEPATOPAMH BBICIIUX HOPSIKOB 49

§ 4. O CIeKTPAJbHBIX CBOHCTBAX MATPHYHBIX OMEPATOPOB C MEPHOTUIECKUMU KOdddunmenTamu 51

§ 5. ITocTpoenne (KOMIUIEKCHBIX) KOHEYHO30HHBIX ONEPaTOpoB 58

§ 6. Kpurepuit J-3pMUTOBOCTH CTPOSIITIXCS KOHEIHO30HHBIX ONIEPATOPHBIX My YIKOB. [[10CKHE BelecTBeHHBIE KPUBBIE,
OTBEYAIOLIYE DEIIeHNusIM ypaBHeHus1 Jiyiepa 64

[Ipunoxkenne. HekoTOpble CBe/IeHUS U3 TEOPUU PUMAHOBBIX ITOBEPXHOCTEH U TITa-MYHKINH 69

JIntepaTtypa 76

N.M. KpuueBep. HesmuHelinble ypaBHEHUsT U 3JJINNITUYECKE KPUBbBIE 79
Bsemgenue 79

T'nasa 1. Henuneiinele ypaBuenus u anrebpamdeckue Kpusbie 81

§ 1. [IpeacraBnenve HyIeBO# KpUBU3HBL 81

§ 2. “KonevyHO30HHBIE pemeHns” yPABHEHUH, JOMYCKAIOMINX IPEACTaBIeHre “HyIeBo# KpuBu3Hb’ 91

§ 3. [IpeacraBnenus “HysneBOil KPUBU3HBI W SJUIANTHYECKHE KpuBble 101
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§ 5. IlenTpasbpHasT TpejeabHAs TEOPEeMa JJis PACIPeIeeHHsT CYMM OnepaTopos 214

§ 6. MuauBuayajbHAs IProgUYecKast TEOPEMa IJisi MOJIOKHUTEJbHBIX JHHEHHbIX oToOpakeHuit B anrebpax ¢hoH
Heiimana 219

§ 7. LenrpasbHas npesesabHas TEOPEMA /I PACHPeIeieHnst COOCTBEHHBIX 3HAMEHH OIePATOPa SHEPIUU HEIIPEPbIBHOM
CHCTEMBI KBAHTOBOH CTATUCTUYECKONl MexaHUKa 222

JIntepatypa 225

RE=EGE'S

§
§
§
§

Tox mamanmst 1985

Tom 28

COJEPYKAHUE
H.B. 3murpenko, C.I1. Kypaiomos, A.Il. Muxaiisos. Teopus pexkuMoB ¢ 060CTpeHEM

B C2KIMAaeMbIX cpenax 3
Beenenne 3
I'naBa 1. 'panuyHble peKUMBI C 0DOCTPEHHEM B Ta30BOM AuHamure 10
§ 1. DddexTor goKaMM3aANUE 1 00PA30BAHHUS CTPYKTYD LIPHU CKATHH ra3a B pexxume ¢ obocrperuem 10
§ 2. Teopus agnabaTHIeCKOr0 CBEPXCKATHS I'a3a IPH IPOHU3BOJBHOM PACIpee]eHUH SHTPOIuN 28
Saxuouenune 40
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Tnasa 2. CkaTue KOHEYHON MAacCChI ILIa3Mbl B pexKuMax ¢ obocTpenuem 41

§ 1. Pemenus ¢ pa3aessiiOmuMucs IePEMEHHBIMY A1 33434 (QUIUKH II1a3Mbl 41

§ 2. DdderTol JoKaIM3ANUK U 06Pa30BaHUSA CTPYKTYD 57

§ 3. “O0pammenune”’ nMpoIecCcOB BO BPpEMEHU B AUCCUIATUBHON OTKPBITON cucrteme 72

§ 4. ABTOMO/TEJIbHBIE PEXKUMBI CXKATHSI U PA3PEKEHUSI C yueToM ArudPy3un MATHATHOTO TOJIA 78
Jlureparypa 87

B.A. l'anakruonos. B.A. lopoauunpia, I.I'. Ejgenun, C.II. Kypaiomos, A.A.
Camapckunii. KBazuiuHeiinoe ypaBHeHIE TEIJIOTPOBO/HOCTH C UICTOYHUKOM: 000CTpEHUeE,

JI0KaJIN3aliusi, CAMMETPUsI, TOUHbIE€ PEHIEHNS, ACUMITOTUKU, CTPYKTYPBbI 95

Bsemgenue 95

§ 1. Heoburanste 3¢ dexTer perkumos ¢ obocrpenuem 99

§ 2. CuMMeTpHus ypaBHEHUs TEILJIONPOBOIHOCTH 106

§ 3. Kazusuneiinoe ypasuenue uy = V(u®Au) + uP; HeOTpaHMYEHHbIE DeITeHNs, TOKATH3AMIS, ACHMITOTHIECKOe
noBegeHne 158

§ 4. [Tonynuuelnoe napabosmyeckoe ypaBaenne 189

3aknodenne 198

Jlureparypa 199

T.C. Axpomeena, C.II. Kypaiomon, I.I. Manunenkwnii, A.A. Camapckuii. O
KJaccuukanuu penieHuii cucteMbl HeJIMHEUHbIX quddy3uOHHBIX ypaBHeHUil B

OKPECTHOCTU TOUKU dudypkanum 207
§ 1. JIByXKOMIIOHEHTHBIE CUCTEMBI B 33/a49a Kiiaccudukanun 207
§ 2. O6mue CBOHCTBA ypaBHEHHUS U OCHOBHEBIE THUNBI pemeHni# 215
§ 3. CummeTpudHbie perenus ypasaenus Kypamoro — Ilya3yku 220
§ 4. JIByxMogoBasi CHCTEMA U €e CBO#cTBA 228
§ 5. CrpaHHBI#l ATTPAKTOD B JBYXMOI0BO# cucreme 249
§ 6. Cpasuenue pemenuii ypasuenust Kypamoro — Ilya3yku B AByXMOA0BOH cucteme 265
§ 7. dJuddysuonusiit xaoc 277
§ 8. IIpocreiiime TUIBI YIIOPSAOYEHHOCTH B JBYXKOMIIOHEHTHBIX CHUCTEMAX B JABYMEPHOM ciaydae 284
§ 9. Jpyrue 3a1a49u, CBA3AHHbIE C aHAJIU30M JUCCUNATHBHBIX CUCTEM B OKPECTHOCTH TOUYKM Oudypkammu 304
JIntepaTtypa 308

Ton m3manns 1987

Tom 29

COJIEP?KAHUE
B.B. Tpodumos, A.T. Pomenko. 'eomerpus ckobok Ilyaccona u meToabl MHTETPUPOBAHUS

no JImyBuJIrO cucTEM HA CUMMETPUYHBIX MPOCTPAHCTBAX J

Bgenenune 3

I'naBa 1. Ypauenus Ditaepa Ha anarebpax Jlu, BOZHUKAOIINE B PUBNIECKAX U T€OMETPUIECKHX 3a70a4ax 7

§ 1. TTocTaHOBKA 3a/Ja9¥ WHTETPUPOBAHUS AU(MDPEPEHITHATBHBIX YPABHEHWH 7

§ 2. Teopusz Mopca BIOJIHE HHTETPUPYEMBIX TAMUIBTOHOBBEIX CHCTEM. TOmoI0rus MOBEePXHOCTEH YPOBHS IIOCTOSHHOM
SHEPTUH FaMUJIBTOHOBBIX CHCTEM, IPENATCTBUS K HHTEIPUPYEMOCTH, KJIACCUDUKANUS MePEeCTPOeK OOIIEro MOJ0KEHUs
TOPOB JInyBUJLIS B OKpeCTHOCTH OudypPKATMOHHON quarpamMmMser 13

§ 3. YpaBHeHus Ditnepa Ha angrebpax Jlu 21

§ 4. CekuoHHBIE OLIEPATOPHI 29

§ 5. BuraMusbTOHOBOCTDH ypaBHEHUs Diljgepa U CHMMeTpUUIecKue aaredopsr Jlu 40

I'naba 2. MeTonpl uaTerpupoBanud 10 JIMyBuI0 CUCTEM Ha CUMMETPUYECKHUX LPOCTPAaHCTBax 44

§ 1. PaznuuHble BAPHAHTH HEKOMMYTATHBHOTO HHTETPUPOBAHUS B CMbIcie JImyBuisa 44

§ 2. AnrebGpausanusi TaMUJIBTOHOBBIX CHCTEM Ha opburax rpymm Jlu 51

§ 3. Pacmupenue reome3nueckoro moToka 53

§ 4. Meroasl mocTpoeHus PYHKITAH B HHBOJIONHH 54

T'nasa 3. Ilosmas uarerpupyemMocTs no JInyBrIII0O HEKOTOPBIX MAMUJILTOHOBLIX CHCTEM Ha ajiredpax Jlm 61

§ 1. [TocTanoBKa 3aJa9u MOCTPOEHUS MOJHOTO WHBOJIIOTUBHOTO Habopa dyHKIuit 61

§ 2. Ypasuenus Disepa Ha DOIynpocThIX anrebpax Jlu 63

§ 3. YpaBuenusa Diisepa Ha pa3pemuMbix aarebpax Jlum 69

§ 4. VpaBuenus Diigepa Ha Hepa3pemuMbIX anrebpax JIu ¢ HETPUBHATIBLHBIM PAJUKATIOM 75

I'naBa 4. Bonpochl HEMHTETPUPYEMOCTH B FaMUJIBTOBOBOM MexaHuKe §1

§ 1. Merox Ilyankape moKa3aTesbCTBa HEMHTErpUPyeMoCcTH 81

§ 2, Tonmosmornueckue mpensATCTBUS K MOJMHOM mHTErpupyemocTa 91

§ 3. TomosoruvyecKme MPEnsTCTBUS K AHAJUTHIECKOW HHTEIPUPYEMOCTH Te0/Ie3NIECKUX TOTOKOB HA HEOTHOCBSI3HBIX
MHOroo0pasuax 98

JlutepaTtypa 100

10.A. Iyounckuii. Anredpa nceBaoanddepeHnaaIbHbIX OII€PATOPOB ¢ KOMIIJIEKCHBIMU
aprymMeHTamMu u ee npusjoxkenus 109
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Bsemgenue 109

Tnaea 1. IT/x onepaTopsl € MOCTOSHHEBIMA AHAJATHIECKUMA CEMBOIaMu 115
§ 1. IIpocrpanctso Expg(CY) 115

§ 2. OcnoBrOe mpocrpancTeo Expp(C?) 116

§ 3. Jlemma o mwrorHocTH 119

§ 4. Asrefpa 1/x omepaTopoB ¢ NOCTOSHHBIMYE AHAJATHIECKHME CHMBOIaMu 121
§ 5. KoppekrHocTh onpesesenus 1/ oneparopa 124

§ 6. OKCcHOHeHUAIbHBIE DYHKITHOHAIBL 126

§ 7. Oneparopusrit MeTo 128

§ 8. Cuy4vait mpousBosbHON obsactu 2 130

I'naa 2. Komnnexkcuerit merog @ypose 132

§ 1. [Ipeobpasosanue Pypbe aHaIATHIECKHX DYHKIMH 132

§ 2. IIpeobpazosanue Pypbe IKCHOHEHIUANLHEIX QyHKOUH 139

§ 3. CBo#iCTBO KOMILJIEKCHOH yHUTapHOCTH 135

5 4. Ilpunoxenus x 1/n ypasHeHusm 137

T'nasa 3. II/x oneparopsl ¢ nepeMeHHBIME AHAJUTHIECKUMH CuMBOJaMu 138
§ 1. Ompenenenue /1 oneparopa ¢ MePeMeHHBIM CUMBOJIOM 138

§ 2. HeoGxomumblie ipocTpancTBa 139

§ 3. Bamaua Komn njs n1/x ypaBHEHUH ¢ mepeMeHHBIME cuMBoaamMu 140

§ 4. Ciygail 9BOIIOIUHA PEIIEHUS B KJIACCe HAYAJILHBIX HAHHBIX 145

§ 5. I'mobaspHas paspemumocTs 147

JInteparypa 148

10.I'. Bopucosuu, B./l. 'eibman, A./l. Mbuukuc, B.B. ObyxoBckuii. MHOro3ua4yHabii

AaHAJIN3 U OIlepaTOpHbIe BKJIOUeHus 151

Bregenne 151

T'napa 1. AHa/JIU3 MHOTO3HAYHBIX OTOOparkeHuil 153

§ 1. IIpocTpaHCTBO 3aMKHYTHIX IOZMHOXKECTB 153

§ 2. HempepbsIBHOCTH MHOTO3HAYHBIX OTOOpaKeHwuit. HekoTOpbIe omepariu HaT MHOTO3HAYHBIMH OTODDAKEHUSIMU
154

§ 3. HenpeprsiBHBIE CeYeHHS W OJHO3HAYHBIE ANMIPOKCUMAIIAN -0TOOpaykeHuit 158

§ 4. O6 u3MepUMBIX MHOIO3HAYHLIX 0TOOpaxkeHusx 166

§ 5. MOHOTOHHBIE K AKKPETHBHbIE MHOIO3HAYHBIE 0TOOpakeHus 169

T'napa 2. Tononorudeckne MHBAPUAHTH MHOTO3HAYHBIX OTOOPAKEHUH U PA3PEIHMOCTh ONMEPATOPHBIX BKJIIOYEHMH
170

§ 1. TomoTonnyeckue CBOHCTBA MTPOCTPAHCTBA 3aMKHYTHIX IIOAMHOXKECTB 170

§ 2. Tonmosrorndeckas CTEmeHDb, BPAIIEHNE U HEIOABUZKHBIE TOUYKKM MHOTO3HAYHBIX OTOODAXKEHHH B KOHETHOMEDHBIX
TPOCTPAHCTBAX 172

§ 3. Tomosoruteckas CTENEHD U HEIOABIKHBIE TOYKH MHOIO3HAUHBIX 0TOOParXKeHn# B 0€CKOHETHOMEPHEIX IPOCTPAHCTBAX
179

§ 4. JlokasipHAs CTEIEHb MHONO3HAYHBIX BEKTOPHBIX nosell ¢ dppenronpmoBoit rirasuoit gactoio 190

§ 5. O CTPyKType MHOXKECTBA PelleHrii MHOMO3HAYHBIX ONEePaTOPHBIX BKJOYEHUH 194

§ 6. O HEKOTOPBIX MPUJIOKEHUIX MHOTO3HAUHBIX O0TOOpaxkenmii 201

AnnorupoBannas sureparypa 206

JlntepaTtypa 208

Tox m3manns 1985

Tom 30

COJIEP?KAHUE
H.T. Kurypanze. KpaeBble 3aga4u /115 CCTEM OOBIKHOBEHHBIX audpdepeHInaIbHbIX

ypaBHeHuii 3
Beenenune 3
I'nmaBa 1. Ob6mas KpaeBas 3a1a4a 7
§ 1. OgHOo3HAYHAS PA3PENIINMOCTh U KOPPEKTHOCTD JUHEHHON KpaeBoll 3amadn 7
§ 2. IIpu3naku Cym|eCTBOBAHUS W €JUHCTBEHHOCTH PEIIeHUH HeJIHHEHHBIX KPAEBBIX 33,121 12
§ 3. KOppeKTHOCThL HEeTWHEHHBIX KPAaeBbIX 33439 19
I'mapa 2. Muororodeunsie 3agaum 27
§ 4. ®opMyIUPOBKA OCHOBHBIX PE3YIbTATOB 27
§ 5. Bcnomoraresnnusie npegoxxenus 30
§ 6. JlokazareabcTBa TEOpeM 36
I'naBa 3. IByxToueunsie 3anauu 42
§ 7. Muoromepusbie auddepeHIuagbHbie CUCTEMBT 42
§ 8. JIsymepublie nuddepeHIuanbHble CACTEMBI 59
I'naba 4. llepuoguyeckue u OrpaHUYEHHbIE pelteHnus 71
§ 9. [lepuoguyecKrie pereHnsI MHOTOMEPHBIX TuddepeHITHaIbHBIX CUCTEM 71
§ 10. Ilepuognueckue pemeHust AByMepHBIX guddepeHnuaabHeX cucTeM 85
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§ 11. Orpanudennsie pemenust 91
Jlureparypa 99

N.T. Kurypasaze, B.JI. Illextep. Cunryssipabie KpaeBbie 33/1a49u J1Jisi OObIKHOBEHHBIX

aunddepeHnTnaIbHBIX YpaBHEeHNIT BTOporo mopsaaka 105
Bsengenwne 105
T'nasa 1. 3amaunm Ha KOHEYHOM IpOMexyTke 110
§ 1, Jluneiirsie ypapuenus: 110
§ 2. YpaBHeHnus1, CpaBHUMBIE C JuHeHHBIME 136
§ 3. YpaBueHus c HenuHeiiHOCTAME THIA BepHurreitna — Harymo 149
§ 4. YpaBHeHUs C CHHTYJISIPHOCTSIMA OTHOCUTENHHO ($a30Boil mepemennoit 161
Tnapa 2. 3agaun Ha HECKOHEYHOM MpPOMExKyTKe 169
§ 5. Bamaunm 06 OrpaHUYEHHBIX ¥ MOHOTOHHBIX DerneHusx 169
§ 6. O6 oxHO! KpaeBO# 3aaa4e, BOBHUKAIONEH B HeJwHEHHON Teopun mosa 183
JlurepaTtypa 197

Ton n3manns 1987

Towm 31

COJIEP?KAHUE
T'.A. Bopomnaena, B.JI. /Iyonos, B.II. MacJsoB. /IluccunatuBHO-aCUMOTOTUYIECKIE

MHOroobpa3us 3
Bgenenune 3
§ 1. AGCcTpakTHBIE ACHMIITOTUIECKUE DAL 6
§ 2. Ilpumep: cTemeHHbIe ACUMITOTHIECKHE PAABI 15
§ 3. Juccumamus 18
4. JIluccunaTUBHBIE ACUMITOTHYECKHE CEYeHUsST 23
D-acuMnOToTHYEeCKHEe 3aMeHbl IePEeMeHHBIX 28
(h, D)-acumnroradeckue KOHCTPYKIwu 40
Acumnroruyeckas KoMmmnosuius 50
Acumnroruieckue MHOroobpasust 57
DBOIIOIUOHUPYIOMNE ACUMITOTHYECKHE MHOr0oOpa3us 65
§ 10. D-acummroruyeckas 3agada Kommu Ajisi 0OBIKHOBEHHOTO Aud (DEpeHITuaILHOr0 YpaBHeHus 75
§ 11. (h, D)-acuMmnroTHyuecKas TeOpus Bo3MyIeHuil 80
§ 12. AcumoroTrueckue MHOr006pa3us KOHEIHOrO npubamkenus. Muoroo6pa3ue ¢ KOMIJIEKCHEIM POCTKOM 86
JlntepaTtypa 92

O 0o =1 O Ot

§
§
§
§
§
§

T.A. Bopomnaena, B.JI. /Iy6uos, B.II. MacsoB. AcuMOTOoOTUYECKNE JIaTrPAHYKEBBI

MHOroobpa3usi u kKomiiekcubiii meroxg BKB 93

Bgenenwne 93

§ 1. V30TpomnHble ¥ JIArpaHKEBBl ACUMITOTHYIECKHE MHOroobpasusa 95

§ 2. JluccunaTuBHBIE JIATPAHKEBBI ACUMIITOTUYIECKHE MHOTOOOpa3ust 103

§ 3. H-pacmupenns 108

§ 4. JluccunaruBHBIE U30TPOINHBIE ACUMIITOTHIECKE MHOr00Opasus 115

§ 5. ACHMIOTOTHYIECKOE DeIleHre HeJNHEHHOr0 ypaBHEeHHs [I€PBOr0 HOpsAgka 124

§ 6. Acummrorudeckas 3agada Komu 78 HeCTATMOHAPHOTO ypaBHeHHs [amuiabrToHa — AKOOH ¢ KOMIIEKCHBIM
TaMHJIbTOHHAHOM 129

§ 7. IIpubsankennoe BoraucieHne ¢as3nl 138

§ 8. c-narpamkeBa cTpyKTypa 143

§ 9. Jlarpan»xeB KOMILJIEKCHBIH POCTOK KaK IIPHUMED C-JIATPAH’KEBA MHOTr0oOpaszust 160

§ 10. YpaBHeHUe mepeHoca Ha H-3BOJIONNH c-JarpanzkeBa MHOr00Opasus kak BKB-npegcraBienus ypapueHus tuma
IIpénunrepa 171

§ 11. Ilpumepsr 182

JInuteparypa 192

Tox uzmanma 1987

Towm 32

COIEPZKAHUE
A.A. Boponos, 10.I. Mauuun, 1.B. lleakoB. DjiemeHThI cyliepreomerpun 3

A.A. Boponos, }FO0.A. Maunn. CynepkJjeTouHble pa30ueHnst CymneprpoCTPAHCTB
daros 27
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N.B. IleakosB. Teopus Bopeuns — Beiisia — BorTa miis1 Ki1accuieckKnx CyIneprpyInn
JIu 71
A. 1O. BaiinTpob. ledopmalinm KOMOJIEKCHBIX CyIEPIIPOCTPAHCTB KOT€PEHTHBIX
Oy4KOB Ha Hux 125
Tox nzmamnsa 1988

Towm 33

COIEPZKAHUE

N.A. Bacuaben. CrabuyibHbIE KOTOMOJIOTHM JOIOJIHEHUN K JUCKPUMHHAHTAM
nedopmaruii 0cCOGeHHOCTEN TIIaaKNX (PYyHKIUi 3

B.B. T'opronos. BekropHbie 10jiss 1 (PYHKIHMH HA AUCKPUMUHAHTAX IIOJIHBIX
nepecevyeHniit u O ypKAIMOHHBIX JUarpaMMax ITPOEKTUpoBaHUit 31

A.B. l'uBenrajyib. Ocobble jy1arpaH>KeBbl MHOT000Pa3us 1 UX JIarPAHKEBbI 0TOOPa>KeHU s
55

B.A. Xecun. Budypkanumn rpasimeHTHbIX AUHAMUYECKux cucreMm 113

JI.H. Bapuenko. IlepecTpoiiku BBIIYKJBbIX 000J/i09€eK 1 (pa30Bbie MEepPexoabl B
TepMoauHaAMukKe 157

A. /1. Baitamareiin, B.3. IIlatupo. OcobeHHOCTU rpaHuUIibl 006JIACTH TUIEPOOJTUNIHOCTHI
193

9. Kazapsin. OcobenHoctu rpaHuiibl (pyHIAMEHTAJIBHBIX CUCTEM, YILJIOIIEHUS
NPOEKTUBHBIX KpUBBLIX 1 KJjeTKu Illy6eprta 215

Tox uzmamnsa 1989

Towm 34
COIEPZKAHUE
W.I11. Axaros, P.K. 'azuzos, H.X. I6parumos. HejiokasibHble cCUMMeTPpUN. DBPUCTUIECKUN
moaxond 3

Bsenenue 3

I'naa 1. KBasusokaabHble cuMMeTpun 7

§ 1. Kanoumuecknit oneparop Jlu — Bekmyuga 7

§ 2. KBasusokasnbubie cummerpun 10

I'naBa 2. YpaBHeHus1 TUNA HEJIWHEHHON TemIOmpoOBOgHOCTH 11

§ 3. [Ipeobpas3oBaHus SKBUBAJEHTHOCTH 12

§ 4. I'pynnosas knaccuduranus ypassenuit wy = H(wz) 17

§ 5. I'pynnoBas ki1accuduranus ypaBHeHu HeanHedHo# duasrpanun 20
§ 6. Knaccudpukanus mo KBa3uja0KaJbHBIM CUMMETpusM 24

§ 7. Pemenusi, nHBapHaHTHBIE OTHOCHUTEIBHO KBA3WJIOKAJIBHBIX CUMMETpU 26
I'naBa 3. YpaBHeHus O4HOMEPHOH ra30BO# guHAMUKH 35

§ 8. ITociegosarensuocts LIE 35

§ 9. IIpeobpaszoBaHus SKBUBAJEHTHOCTH 36

§ 10. I'pynnosas knaccuduxanus cucrem (1) 38

§ 11. MeTo npeasapuTe bHOM rpynmoBoii kKiaaccudukanun 43

§ 12. Ilpeapapurenvrasa knaccudpukanms cucrembr (L) 47

§ 13. Ilosnmas rpynnosas Kiaccudukamnus cucremsl (L) 54

§ 14. ®opmyner mepexona. llpumMepsl BHIYUCICHHS KBA3UIOKAJIbHBIX CHMMeTpHil 58
I'naBa 4. Uepapxus HEJOKAJIbHBIX IIEPEMEHHBIX H CAMMeTpHUi 78

§ 15. HesrokaabHbIe CHMMETPUHN TIEPBOTO TOKOJIEHUs 78

§ 16. KBa3uoKaJbHbIE CHMMETPHH BTOPOTO IIOKOJICHUS 79

JIntepaTtypa 80

B.A. Baunkos, P.K. I'azuzos, H.X. U6parumos. MeToapl BO3MyHieHMii B TPYIIITIOBOM

aHaJm3se 85
Beenenwne 85
I'napa 1. IlpubnuKkenHsle rpynnsl npeodpa3oBanuii 88
§ 1. Ilpubnmxennas 3amaga Kommu 88
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§ 2. OgHOmapaMeTpuvIecKue TPUOJIUKEHHBIE TPYIIL 89

§ 3. Pemenne ypasuenus Jlu 91

§ 4. Kpurepuit masapuantaocta 97

I'napa 2. Ycroituusble u HeyCcTOM4YuBBEIE cuMMeTpun 103

§ 5. Kulaccudukanus no TOYHBIM U OPUOJINKEHHBIM CUMMETPHAM ypaBHeHu# uit + ep(u)ur = (f(u)uz )z 103
§ 6. YCTOMYMBOCTh CHUMMETPUU yPaBHEHHU IepeHoca 117

§ 7. CuMmmeTpun, Ipeobpasyoone MaJIbIH mapaMerp € 122

I'masa 3. llpubankennsie npeobpa3osanusa bexmynma 124

§ 8, Hentmueilinoe BOJIHOBOE ypaBHEHUE C MaJjIoi auccunamueii 124

§ 9. Bosmymennoe ypasuenne Kopresera — ge ®puza 127

T'nasa 4. ®opMasbHbIE CHMMETPUHU U JIMHEApU3anus ypapHenu#t us = h(u)uz + eH 131
§ 10. Popmannuble peobpaszoBanns BekayHaa U pekyppeniun 132

§ 11. Ypasuenne Koprepera — qe @pusa B KadecTse npumepa 134

§ 12. ®opmanbuble cumMerpun ypaBuenns: bioprepca — Kopresera — ne @puza 141
IIpusoxkenue 143

Jluteparypa 146

B.A. Jopoaaunusia. I'pynnel ipeobpa3oBanuii B CETOYHBIX ITPOCTpPaHcTBax 149

Baenenwne 149

§ 1. ®opmasibHbIE CTEMEHHBIE PsiIbl B MOpMaIbHBIE TPYIIBL 151

§ 2. I'pynna Teitnopa, BBeJeHIE CETOUHBIX IEPEMEHHBIX 153

§ 3. Kpurepuit nHBaprHanTHOCTH CceTKA 157

§ 4. IIpeobpazoBamusi, COXpPAHSIOIINE CMBICI KOHETHO-PA3HOCTHEIX IPOU3BOLSHEIX 161

§ 5. JIByMepHBIH coygaii: pOPMYIIBI IPOIOIKEHNsT; HHBADHAHTHBIE CETKU 163

§ 6. lHBapHAHTHOCTH PA3HOCTHBIX ypaBHeHui 167

§ 7. 'pynna HeroToHa, KOMMYTaI[HOHHBEIE CBOMCTBA U (pakTopm3anus omeparoposB Jlu — BekayHza B cerouHOM
mpocTpaHcTse 173

§ 8. Jduckpernbiii anagor teopembl Hérep st omHOrO Kjaacca npeobpazopanuii 183

JlntepaTtypa 189

Tox m3manms 1989

Tom 35

COJIEP?KAHUE
P.B. l'amkpesnunaze. A.A. Arpaues, C.A. BaxpameesB. O0bIKHOBeHHBbIE A pepeHInaIbHbIe

YPaBHEHUS HA BEKTOPHBIX PACCJIOEHUSIX M XPOHOJIOTUYECKOE NCUUCJIEHUE 3
§ 1. Bekropusie nosist u guddeomopduzmer 3
§ 2. BekTopHBIE pACCIIOEHNST U KOHETHO IOPOXK/IEHHBIE IPOEKTHBHBIE MOAYIH 14
§ 3. lloToku Ha MOIYJISX M BEKTOPHBIX PacciaoeHusx 47
§ 4. Paccyioenust ¥ MOIYJIU C AOMOJHUTEIBHBIMUA CTPYKTYpaMu 85
§ 5. Bo3aMymieHus MOTOKOB M XPOHOJOTHIECKAsT CBI3HOCTH 98
Jlureparypa 106

A.A. Arpaues. P.B. 'amkpesingze. KBaznsakcrpemMasibHOCTD JIJIsl YITPABJISIEMBIX

cuctem 109
Bsemgenune 109
§ 1. I'magkume ynpasisemble cucteMsl 110
§ 2. YupaBsisieMble CHCTEMBI C OTDAHUYEHHUSIME HA yIpaBiaeHus 125
JIntepatypa 134

C.A. Baxpawmeesn. I'magkue ynpaBJjisieMble CUCT€MbI TOCTOSHHOTO PAHTa U JIMTHEAPU3yeMble

cucremsbl 135
Beenenue 135
§ 1. lmagkume ynpaBisieMble CHCTEMBI TIOCTOSTHHOTO paHra 143
§ 2. Teopemsl pesneifHOCTH IS TVIAAKHUX YIPAB/ISEMBIX CHCTEM IIOCTOAHHOIO paHra 163
Jlureparypa 177

A.A. Arpauen, P.B. l'amkpenunze. KBagpatuunbie oTOOpa keHusl U TJIAJKWNE

BEKTOP-(PyHKIUA: I1/IePOBbl XapPaKTEPUCTUKN MHOXKECTB ypPOBHs 179
Bsemgenue 179
§ 1. ITpocrpancrsa xBaaparuduex (opm 181
§ 2. Ksagparuunsle oTOOpaskeHusl U MyYKH KBAIPATUIHBIX popm 188
§ 3. Kommaekcol kBagpaTuaabix popm 200
§ 4. DitepoBa XapaKTepuCTHKA 212
§ 5. Komnexcer spmuToBEIX (popm 220
§ 6. Kpuruueckune MHOXKeCTBA VI3 IKUX BEKTOPHBIX (pyHKIWMH 224
Jlureparypa 239

Tox mamanmst 1989
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Tom 36

COJIEPZKAHUE

A.C. XosaeBo. KBaHTOBOE CTOXaCTHMIECKOE NCUHNCJIEHUE 3
Bsenenune 3

§ 1. Jlmaronanu3yeMoCTb, COBMECTUMOCTb, KOMMYTATUBHOCTL 4

§ 2. Tpu ocrHoBHBIX mporecca B npocrpancrse Poka 6

§ 3. OrobpazkeHue AyaJbHOCTH W BUHEPOBCKHUH mporecc 10

§ 4. ITyaccoroBckuii mpormecc B mpocrpasctee Poka 12

§ 5. KsanroBas dpopmyna VTo u cToxacTuieckue ypaBHeHUs 15

§ 6. CroxacTHdIeCcKue SBOJIONUN H PACIIHDPEHHs HOJIyrpynm 24

Jlnteparypa 27

B.Il1. BeaaBkun. CToxXxacTu4eCcKoe MCYNCJIEHNEe KBAHTOBbBIX BXOIHbIX-BbIXOIHbIX

MPOLECCOB U KBAHTOBasi Hepa3pyuiaomias dpuiabrpanus 29
Bgenenue 29
S 1. Vcyucnenune KBAHTOBBIX BXOJHBIX MpoIeccos 31
§ 2. CTOXaCTHYIECKOE MCIUCITIEHNE KBAHTOBBIX BBIXOMHBIX IIPOIECCOB 36
§ 3. CroxacTudeckas HepPa3PyIIAOmas (PUILTPANKS KBAHTOBBIX IPOIeccoB 40
§ 4. CTOXaCTHYIECKOE MCIUCIIEHNE ANIOCTEPUOPHBIX KBAHTOBBIX MPOIECCOB 45
§ 5. CroxacTudueckue ypaBHEHHS KBAHTOBOH yCIOBHO-MapPKOBCKOH (duiasTpanun 52
IIpunoxkenne. KBanTOBBI# cTOXacTudecKuit nuHTErpas 61
Jlureparypa 66

E.A. Mopo3zosa, H.H. Yennos. MapkoBCKasi ”HBAPUAHTHAsI FEOMETPHUS HA MHOT000pa3musax

cocrostHuii 69
JInteparypa 101

J.C. XoJsieBo. YCJIOBHO MOJIO2KUTEJIBHO OnpejiejieHHbie (DYHKIMN B KBAHTOBOI

Teopuu BeposaTHOcTei 103
Bsemgenwne 103
I'nasa I. [TonoxkuTesnbHas ONPEgeIEHHOCTD M IOJIHA MOJIOXKHUTEIbHOCTh 105
§ 1. [TosoKUTEIFHO OMpPEeIeIEHHBIE U YCIOBHO MOJIOYKUTEBHO ONpeesieHHbIe sapa 105
§ 2. Kamonmueckue npezgcrasnennsa 110
§ 3 CpoiicTBa HenpepsiBHOCTH 118
§ 4. Cayuait A =C(H) 121
I'nasa 2, IlpenesbHble TEOPEMBI [JIsI OCJIEIOBATEIbHBIX U3MepeHuH 125
§ 1. [TousTue uncrpymenta 125
§ 2. Xapaxrepucrudeckas (HYHKIHS HHCTPYMEHTa 129
§ 3. [IpesenpHas TeopeMa JJjisi CBEPTOK MHCTPYMEHTOB 134
§ 4. Ilpomeccer HempepsIBHOrO HaMepeHus 138
§ 5. OyHKIUOHAJIbHAS IIPEIeJbHAsI TeOPEeMa AJIS IIOCJIeT0BATEIbHBIX n3MepeHni 142
Jlureparypa 146

A.M. YeborapeB. HeobxoamMmbie M JOCTATOYHBbIE yCJIOBUSI KOHCEPBATHUBHOCTU

JAVMHAMUYECKNX moJryrpymm 149
Baenenwne 149
§ 1. ®opMyaIUpPOBKA OCHOBHBIX PE3YJIbTaTOB 153
§ 2, Nurerpasnbuas dopma ypasuenutt Jlunabrama 156
§ 3. Heobxomgumoe U OCTATOYHOE yCJIOBHE KOHCEPBATHBHOCTH MHUHHMAJBHOTO pemeHus 163
§ 4. HepaBeHncTBa [/1s1 BIIOJIHE IIOJIO2KUTEIBHBIX OTOOparkenuit 171
§ 5. IIpumepsr 176
JIntepatypa 183

Tox mamanmst 1989

Towm 37

COJIEPYKAHNE

N.B. Ckpoimauk. HenuHeliHbIe /IINOTHYECKNE YPABHEHUS BBICIIETO TOPSIKA

IIpenuciosue 3

I'napa 1. Pa3zpemuMocTs rpaHUYHBIX 3334 JJ15 KBa3WJINHEHHBIX SJUIMNTHYECKUX YPABHEHUH JUBEPreHTHOTO BUIA D
§ 1. [TocTaHOBKA rpaHUYHBIX 337a4 U UX CBEJEHHE K ONePATOPHBIM ypaBHEHUSAM 6

§ 2. CyIecTBOBaHVE DEIIEHUI ONEPATOPHBIX YPABHEHUH U TPAHHUYIHBIX 33434 16

§ 3. Pa3pemumMoCcTh 3JIMNTAYECKUX 3329 ¢ HECTEIEHHbBIMYU HEJIMHEeHHOCTAMHU 22

§ 4. PazpemnMoCTb I'PAHUTHBIX 33134 [JIs YPABHEHUH OECKOHEYHOrO mopsiaka 27

T'nasa 2. Tomomoruveckue MeTOABI B TEOPUHU HEJIHHEHHBIX JLIUNTUYECKUX TPAHUYHBIX 3371249 32
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§ 1. Crenenb 0TOOpazkeHUH MOHOTOHHOTO THIA 33

§ 2. IIpumeHeHne TEOPUHN CTEIEHH OTOOPAXKEHUs K [JOKA3ATEJbCTBY PA3DEIINMOCTH HEJUHEHHBIX ypaBHeHuH 43
§ 3. PaspemumMocTsb ¢1a60 HETHHEHHBIX IPAHUYHBIX 33,134 49

§ 4. Tonosmornueckue XapaKTePUCTHKH OOIMUX HEJUHEHHBIX JIIUITHISCKAX 33034 59

§ 5. Orenka 4mcsia perneHnii HeTMHEHHBIX TPAHUYIHBIX 3a1a49 74

Jlureparypa 79

10.A. Nybunckuii. Hesuneiinbie napabdosimyeckue ypaBHEHU BbICOKOT'O MOPsiAKa

89

IIpenucnosue 89

T'napa 1. KBazununeiinsle mapaboanydecKrue ypaBHeHUs JUBEPTeHTHOro Buaa 91

§ 1. Meroas! perrenust KBa3UIHHEHHEIX napaboaudeckux 3a5a1 91

§ 2. PerymsprocTs 060061menHbIx pemenuit 104

§ 3. Henuneitarle napabonuveckne ypaBHeHHs 6@CKOHEIHOrO nmopsaaxa 109

§ 4. Henumneitusle cToxacTudeckue ypaBHeHUs napabonntdeckoro tuma 114

§ 5. HucseHHBIe UCTOALI PELICHUS HEJIUMHEHHBIX HapPabOJINIeCKUX ypaBHEHUH BLICOKOrO mopsaka 117
§ 6. Beipoxkgaromuecs: HelnHEHHbIE MTapa00JInIeCKUe YPABHEHUs U CHCTEMBI BBICOKOTO IOpsiaka 123
T'nasa 2. Henunelinbie mapabonudeckue 3amadu odmero suga 129

§ 1. Obmue kpaesble 3aa4u 129

§ 2. Henuneitnrie mapaboiuvdecKue YPABHEHHS C IBYMsI HE3ABHUCHUMBIMHU epeMeHHbIME 140

§ 3. OyHKINOHAIDLHO-AHAJIUTHIECKHUE DEIICHNS KBA3UINHEHHBIX mapabonnueckux ypaBHenuit 146

§ 4. [Tapabosmyeckue 33, [a491 C MJIAJMIAMA SiaeHaMu 151

KommenTapun 155

Jlureparypa 160

Ton m3mannsa 1990

Tom 38

COJIEP?KAHUE
®D.P. Boponos. KBanToBaHue Ha CyIIepMHOT000pa3naX M aHAJIUTUIECKOE JOKA3aTEIbCTBO

Teopembl Atbu — 3uHrepa 06 unzekce 3
IIpenucnosue 3
Bgenenne 4
I'naBa 1. KBanToBanue u cnuHOpb! 11
§ 1. KanroBanue 11
§ 2. [IpocrpancTBo cuunHOpPOB 20
§ 3. CnunopHOe npeacrapiaesue 29
§ 4. CumBosibHOE ucuncenue 40
T'napa 2. Vcuncienune MOJIHBIX CHMBOJIOB Ha PUMAaHOBBIX U CIMHOPHBIX MHOI000pasusx 57
§ 1. KBanToBanne HA PHUMAHOBOM MHOTO00Opa3us 57
§ 2. KBanToBaHue B IPUCYTCTBUU CIIMHOPOB 64
I'naBa 3. Nugexc oneparopa upaka 77
§ 1. Oneparop /lupaxa 77
§ 2. Boruucnenne ungexca 80
IIpunoxkenue 86
A. HexoTopsle nonaTus cynepMareMaTuku 86
Bb. ®opMbr u raMuibTOHOBA MexaHuKa 101
B. Teopema 06 ungexce 108
Jluteparypuble ykazaunus 116
JIntepaTtypa 116

A.B. Bpeunep, M. A. Illyoun. ®opmysna Ateu — Borra — Jledrena aas 31U Tu4eCcCKuxX

KOMIIJIEKCOB Ha MHOrooopasuu ¢ kpaem 119

Beenenwne 119

§ 1. [IpegBapuTenabHble CBeJeHU: MCEBI0AUMdEPEHITHANIBHBIE OIIEPATOPHI HA MHOroo6pa3un ¢ Kpaem 127

§ 2. DiIMITHYECKNE KOMILJIEKChI Ha MHOrooOpasuu ¢ kpaem 139

§ 3. T'eomerpuueckre 3HAOMOPMU3MBI IJIUMNTHYIECKOTO KOMILIeKca u (opmyasl Ateu — Borra — Jledmena Ha
MHOT00Opa3uu ¢ KpaeMm 149

§ 4. loxazarenscTBo popmynsl Ateu — Borra — Jledmena na muoroobpasun ¢ kpaem 155

§ 5. [IpesenbHOE TIOBeIeHNE CIEA0B KOMMYTATOPOB 171

JIuteparypa 181

Tox mzmamnsa 1990

Tom 39
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COJ/IEPZKAHIE

A.A. Arpaues, P.B. Tamkpenuaze. Paast BoabTeppa u rpynmnbl MOACTAHOBOK 3
§ 1. Beenenune. Bapuanuu quHaMHYecKO# cucTeMsbr 3

§ 2. TacoBounast anrebpa. AGCTpakTHBIE BapUAIMOHHAsA rpynna u ajarebpa Jlu Bapuanwmii 16

§ 3. TacoBkm u cummerpun 27

§ 4. Pacmupenusa 34

Jlurepatypa 40

C.A. BaxpameeB. Teopus Mopca u teopusa JIrocrepuuka — Illaupesbmana B
reoMeTpuIecKoili reopumn ynpasJieHus 41

scripotsize Beegenne 41

§ 1. TToaroroBureasHbI MaTepuas 45

§ 2. 3amaum OoNTUMAJBLHOTO YIpaBJeHUs W Teopus Mopca s TIaJKaX yIpaBIsgeMbiX
CHACTEM TIOCTOSTHHOTO paHra H1l

§ 3. Teopusa Jliocrepruka — [llaupesbMana B 3a/a9ax ONTUMAIHLHOTO yIIpaBaeHus 79

Komvmmenrapunit k criucky smureparypst 103

JImreparypa 104

A.N. Tperbak. ToueuHble yCcJI0BUA ONTUMAJIBHOCTUA BBICOKOTO mopsiaka 118
Bsemgenne 118

§ 1. IlogroroBuresnpubiit MmaTepuas 119

§ 2. Obmue HeOOXOAMMEBIE YCIOBUS ONTHMAJIbHOCTH 128

§ 3. Heobxoqumble yCIOBUS ONTUMAJIHHOCTH B TEPMHUHAJ BO3MYINEHUH yrpaBiaenus 141

§ 4. Toyeunsle yC/IOBUS ONTHMAJIBLHOCTH I€THOTO H HEYETHOTO IOPSAKOB 165

Jlnteparypa 176

Tox m3mannsa 1991

Towm 40

COJIEP?KAHUE
B.M. ®uaunnos, B.M. Casuun, C.I'. IllopoxoB. BapualinosHubie IpUHIATIBI JJ15

HEMOTEHINAJIbHBIX OIIepaToOpoOB 3

Bgenenue 3

Tnaea 1. BcmoMoraTesbHBIE CBEJEHHUS I MOCTAHOBKK OODATHBIX 33734 BapuanuoHHOro ncuucierns (O3BU) 4

§ 1.1. Bciomorarenbubie cBegenust 4

§ 1.2. ITocTanoBKY OOPATHBIX 3343Y BAPHAIUOHHOIO UCIUCICHUS 12

I'napa 2. Ycn0oBUSA MOTEHITUAIBHOCTH cuCTeM N depeHInaTBHBIX U HHTETrpO-a1uddepeHInaIbHbIX ypaBHeHu 15

§ 2.1. YcaoBuS MOTEHIMAJIBLHOCTH B OnepaTopHoi ¢dpropme 15

§ 2.2. YcJI0BHS IOTEHIHAJIBHOCTH CHCTEM OOBIKHOBEHHBIX AUMEPEeHINaIbHBIX ypaBHeHui 18

§ 2.3. YcaoBus MOTEHIUAILHOCTH l'esbMrosba s cucreM AudhepeHnnaabHEbIX U HHTErPO-guddepeHnnaabHbIX
ypaBHEHUH C YaCTHBIMU IPOU3BOJAHBIMU 27

§ 2.4. DopMyIUPOBKHU YCIOBUH MOTEHITHAJIHHOCTH C TPUMEHEHUEM aIapaTa BHENTHEr0 JU(MdepeHIaTLHOTO HCIUCIEHUST
33

§ 2.5. YcioBHs BapHAIMOHHOCTH AuMQEPEHITNATBHBIX YPABHEHIH Ha MHOroo6pasusax 38

T'napa 3. DKcTpeMasbHbe O0PATHBIE 3303491 BAPUALMOHHOTO HCYuCaeHus 47

§ 3.1. Ilpamoii Bapmarmuonnsiit Meronq Mapreinwoka — Ilerpumuna — Illamosa mast auHEHHBIX ypaBHEHH# ¢ B-
CHMMETPUYIHLIMHA, B-I0I0KUTeIbHEIME onepaTopamu 48

§ 3.2. KOHCTPYKTHBHBIE DEIeHHsI SKCTPEMAJBHBIX OOPATHBIX 33129 BAPUAIMOHHOTO HCYUHCJEHUS JJIs HEKOTODBIX
JYYII 50

§ 3.3. IKCTpeMaTIbHBIE BAPUAIMOHHBIE TPUHITAIIBI JJIsl HEJIUHEHHBIX YPABHEHUN C HEMOTEHIIMAJIBLHBIMHU OMEPATOPAMHU
63

§ 3.4. /IBoficTBeHHBIE BAPHALNOHHBIE IPHUHITATILL 69

I'naBa 4. CranuoHapHble BapHAIIMOHHBIE TPUHIIMIILI /151 HEIIOTEHITHAJBHBIX OMEPaTOPOB 75

§ 4.1. O rnobampubix pemenusx O3BU 76

§ 4.2. BapunanuoHuble NpUHIKNGL JJ1s1 cucTeM guaedHbx O1Y 80

§ 4.3. Bapuanuonnbsle npuHiunsl st cucreMm HejimaeiHbix OJ1Y ¢ HenoreHnuanbHbIMu oneparopamu 84

§ 4.4. B-TIOTEHITHAJIBHOCTE OIEPATOPOB B YACTHBIX MPOMU3BOAHBIX 102

§ 4.5. Bapuanuonusie bOpMYJIUPOBKY 33 CIET TPEOOPA3OBAHUS 3aBUCUMBIX M HE3ABHCUMBIX ITEPEMEHHBIX UCXOTHOMN
3agaun 118

I'mapa 5. DKBUBaJEHTHBIE BAPUAITUOHHBIE IPUHIMUILI 151 AuddepeHITuaIbHBIX ypaBHeHuil 126

§ 5.1. DxBUBaJIEHTHLIE BapHAIMOHHEIe HpuHunsl auaa OY 126

§ 5.2. DKBUBAJEHTHBIE BAPHAIMOHHBIE TpUHIUIL! g JIYYIT 137

§ 5.3. I'eomerpuyueckue CBOUCTBA CHCTEM C AJIbTEPHATUBHBIMY JIATPamkuanamu 139

I'naBa 6. HekoTopble mpuiioxKeHus: perieHuil 06paTHHIX 33434 BAPUAITMOHHOIO HCUYHUCIeHus 143

§ 6.1. HaxoxkieHue 3aKOHOB COXPAHEHUS] HA OCHOBE BAPHUAIMOHHBIX TPUHITUIIOB 143
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§ 6.2. OmepaTopHbiii MOAX0 K Kiaaccudurauu cui 145
§ 6.3. K 6uraMuibTOHOBOCTH 3BOJIIOIMOHHBIX cucTeM 151
§ 6.4. [ToTeHnuanbHble ONEPATOPHl U budypKaruu 153

§ 6.5. O3BU u cuMmBOsbHBIE BbIUnCHeHNd HA IBM 154
Jlnreparypa 157

Tox m3manns 1992

Cepus
AJITEBPA. TOIIOJIOTU L. TEOMETPUA
3A ITEPUO/JI 1962-1991 I'T.

Hayw4unbiii penakrop ujieH-koppecnongent AH CCCP P.B. 'amkpesuaze

AJITEBPA. TOTIOJIOTUSI. 1962 (Towm 1)

COIEPZKAHUE

1. 9.B. Bunbepr. I'pymist JIu u ogHopoaHbie npocTpaHcTBa 5

2. JI.M. I'myckwun. Ilosyrpynns! 33

3. JI.A. Ckopnsikos. Kosibra 59

4. JI.A. CkopusakoB. Momynu 80

5. A.X. JIuuui, M.C. Haneunko, E.I'. IHlysnbreiipep. Teopus kareropuii 90
6. M.M. IloctuukoB. Teopusi romoTonuii 107

7. C.I1. HoBukos. dunddepennuanbuas TouoJsiorus 134

8. A.B. YepnasBckmii. 'eomeTpuieckasi Tonosioruss MHOToo6pasmit 161

9. A.A. 3wvikoB. Teopus rpacdon 188

Tox nzmamna 1963

TFTEOMETPUA. 1963 (Towm 2)

COJIEPYKAHNE

I.®. JlanteB. [IuddepennmuanrbHasg reoOMeTpus MHOTOMEPHBIX TTOBEpPXHOCTE 3
Bsemenue 3
§ 1. Juddepennuanbras reOMeTPHUST MHOTOMEDHLBIX IOBEPXHOCTEH B MPOCTPAHCTBAX € (DyHIAMEHTAIBHON IPyNIoit

1. Metoxg npomoiKeHu#l U OXBATOB D

2. MeTo/ KAHOHUBAIIMH TOJBUXKHOIO pemepa 9

3. Merog muddepeHnuasbEbIX UHBAPUAHTOB 11

§ 2. Merpuueckas guddepeHnuaabHas reOMeTprus MHOTOMEPHBIX IOBEPXHOCTEH 12

1. Ilorpy:keHre pEIMAaHOBBIX METPUK U MeTPHUYECKOe m3rubanue noBepxHocTeil 13

2. O6001menre METPUIECKUX 3343 IOIPYKeHns U u3rnbaxus 16

3. luddepeHInajabHO reOMeTPHYeCKUe IOCTPOEHMST Ha MTOBEPXHOCTH 18

4. HexkoTophbie CrernuaabHble KJIaCChl MHOTOMEPHBIX IoBepxHOCcTe# 20

§ 3. Adbdunnasa u npoekTHBHAs N HEPEHITHATBHAS TEOMETPUS MHOTOMEPHBIX ITOBEPXHOCTEH 26
1. ITorpyzxenue npoctparcTs adPUHHON U IPOEKTUBHOH cBA3HOCTH 26

2. AdduHHOE 1 IPOEKTUBHOE M3rUOAHUSA MHOTOMEDPHBIX IIOBEPXHOCTEH 28

3. duddepeHnpuajbHo reOMeTPUYeCKHe TOCTPOCHUSE HA, MHOI'OMEPHBIX HOBEPXHOCTAX 31
4. MuOroo6pas3us CrIenuaIbHBIX IPOEKTUBHBIX THIOB 44

5. HekoTopbie cnenuaabHble KJIAacChl TOBepxHOCcTell 46

§ 4. CumnnexTudeckas guddepeHnuasbHas TeOMeTPUST MHOTOMEPHBIX IOBepXHOCTeH 47
1. IIpoekTuBHO- U adHUHHO-CUMILIEKTHIECKOE IPOCTPAHCTBO 47

2. Juddepennnaspuas reOMeTPHs IOBEPXHOCTEN B CHMILIEKTHIECKUX IPOCTPAHCTBAX 48
Bubmuorpadus 52

B.B. Psrxkos. IuddepeniinaipbHast reOMeTPus TOUYE€IYHBIX COOTBETCTBUI MEXK Y

npocTpaHcTBaMu 65
§ 1. OcuoBuble mOHATHSA 67
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§2. Uzyduenue quddepeHIuanibHOR OKPECTHOCTH Taphl TOUeK 74

§ 3. CoOTBETCTBUU CO CIENMAJBHON XapaKTepuCTUYeCKON KoHudpurypamnuei 77

§ 4. XapakTepuCTHYIECKHE TKAHU W U3TUOAHIE COOTBETCTBUI MEXKJIY IIOCKOCTAMU 85

§ 5. CBSA3HOCTH, IPUCOENUHEHHBIE K TOYEYHBIM OTOOPAXKEHUSAM TI'PYyHIbl npeobpa3oBanuii 89
§ 6. OTobpakeHus eBKJIHIOBBIX U KOH(MOPMHBIX IPOCTPAHCTB 95

Bubsuorpadusa 100

M.A. Akusuc. Koudopmuo-guddepenimanbuast reomerpust 108

Bgepenue 108

§ 1. Muoroo6pasust 06pa30B CHMMeTPHUHU B KOH(pOPMHOM mpocTpancrse 111

§ 2. Teopusi HOPMAJIU3OBAHHBIX MOBEPXHOCTEH B KOH(MOPMHOM IpocTpancTee 118

§ 3. luBapuanTHas TEOPUS M-MEPHBIX MOBEPXHOCTEH KOH(MPOPMHOTO NPOCTPAHCTBA 122

§ 4. [Ipumenenne KOHGOPMHO- T DHEPEHITHATBHON TeOMETPHH K TPOEKTUBHOM JIMHEHIATOH TeOMETPUH U K TEOMETPHU
cep JIu 131

Bubmuorpadus 133

B.T. BaspiieB. O MHOrOMEpPHBIX CETSX U UX Npeodpa3oBaHusax 138
Bsemgenne 138

§ 1. O ceTsix Ha MHOTOMEPHBIX MOBEPXHOCTIX 139

§ 2. O npeo6paz0BaHUU MOBEPXHOCTEH, HECYIUX CONPSIXKEHHYIO CeTh 142

§ 3. CTpoeHne MOBEPXHOCTH, HECYIIEN COMPSKEHHYIO ceTh 146

§ 4. AcuMmnToTHUeCKHe IPEOOPA3OBAHUS P-CONPsKEHHEIX cucTeM. Cucremsr R 149

§ 5. ®okanbHBIE CeMeHCTBA KACATEIbHBIX 151

§ 6. ConpsixKeHHBIE CHCTEMBI 3-T0 TIOPsiAKa 152

§ 7. Jlpyrue uccienoBaHms, CBI3aHHbBIE C MHOTOMEDHBIME ceTsaMu 154

Bubsmorpadus 159

J.E. Beknemunien. IuddepeniinanbHas reoMeTpus ITPOCTPAHCTB C TIOYTHU KOMILJIEKCHOM
CTPYKTypoii 165

§ 1. Onpeneserne u npocreiiimue cBoiicTea 166

§ 2. AdbduHHBIE CBA3HOCTH HA MHOTOOODA3UAX € TMOYTH KOMILJIEKCHOM CTpyKTypoit 170

§ 3. CBA3HOCTH HA HOYTH YPMUTOBBIX MHOT000pa3usx 173

§ 4. KesepoBbl IpOCTPAHCTBA C MMOCTOSIHHONW AHAJUTHYECKONH KPUBHU3HON 179

§ 5, Ilourn aHa/IMTHIECKHE BEKTOPLI M TEH30DHI HA [IOYTH IPMUTOBLIX MHOroobpasmsax 181
A. Bekropnble mmoss 184

B. YucTtele TeH30pHbIE TIOJIS THIIA <B> cp>1,g>0ummp=1,q> 0185
q

1
B. Yucrble TeH30pHBIE NIOJIA THIIA (I) 186

§ 6. AnaguTudeckue mpeobpas3oBaHusd u uzoMmerpuu 189

§ 7. Koudopmusie npeobpazoBauusi 192

§ 8. Adbdunnsie npeobpazopanus 194

§ 9. IIpoexTusuble u H-npoexTuBHbIe Ipeobpal3osanus 196

§ 10. ITonmuOr006pa3ns MHOTOOOPA3UI C MOYTH KOMILIEKCHON CTPYKTYpoi 199
§ 11. Ilourn xBaTepHUOHHBIE CTPYKTYpPEI 201

§ 12. Otnenbuslie Bompocsl 204

Bubauorpadus 206

Toxg mamanmst 1965

AJITEBPA. 1964 (Towm 3)

COJIEPYKAHNE

1. A.1. KocrpukuH. KoHeuHble TpyTibI 7

§ 1. IIpocteie rpymnnsl (obmue dakTol) 7

§ 2. Kpurepun CyueCTBOBaHNS WHBAPUAHTHBIX XOJJIOBCKUX AOMOJTHEHUH 9
§ 3. I'pynnsl mogcranoBok 11

§ 4. IlerTpasM3aTOPE! HIEMEHTOB B HEPA3PEIIUMBIX rpynmax 14

§ 5. [IpocThie TPyNIBI ¢ 33JaHHBIMU CBOMCTBAMY CHJIOBCKUX 2-moarpymm 17
§ 6. I'pynmnsl HederHoro nopsiaka 19

§ 7. Paspemnmsre rpynnsr 23

§ 8. p-rpynms 25

OrpenbHble 3aMedanus 28

Bubmuorpadus 29

2. A.JI. IITmenbkuH. AGCTpaKTHaAd Teopus 0ECKOHEYHBIX rpymm 47
Bsenenune 47

§ 1. CBoboguere rpynmet. Obpasyomue u cooTHomenus 47

§ 2. Coboamble Tpou3BeIeHNs C 00 beJUHEHHBIME MoArpymmamMmu 50

§ 3. Muoroobpasus rpymnm 51
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§ 4. Onepanuu HaJ rpynmaMu 56

1. IIpaBunbHbIe Oonepanuu 56

2. Cusjerenus rpynn 59

§ 5. Teopemel ByIO2KeHU. YpaBHeHHUS B rpynnax 60

§ 6. HopmaspbHBIle B MHBADUAHTHBIE PSAIBI 62

§ 7. CBs3b CTpOEHUS IPYMILI CO CTPOEHUEM €€ moarpymnm 67
§ 8. 'pynnsr aBromopduzmos 70

§ 9. YnopsgoueHHbIe IPYIIIEL 72

Bubsnorpadus 74

3. C. . Bepman. llpeacraBjieHusi KOHEYHbIX TPyIi 83

§ 1. IlpeacraBienns KOHEYHBIX IPYII HAJ IIOJIEM, XaPAaKTEPUCTHKA KOTOPOTO HE HeIUT MOPALOK rPyHnsl 83
§ 2. MonynapHsle npe/cTaBIeHNs KOHEYHbIX Ipynn 94

§ 3. IlenouncienHsle IPeCTABICHUS IPYIII U CMeXKHEBIE BOIPOCHl 102

Bubmuorpadus 113

4. B.C. Yapusn. Tonmosornyeckue rpynnbt 123

§ 1. Hexoropsie obmmue cBOICTBA TOMOIOTUIECKUX IpyHI 125

1. O60b61meHHBIE TOTOJIOTHYECKHE TPYIOLI 125

2. l'omoMopdu3mMbr TomOMIOrHYeCcKuX rpymr 125

3. Teopembl Biaoxkenus 127

4. CrpoeHre HEKOTOPBIX CHENUAIBHBIX KJIACCOB Ipymnm 128

§ 2. JlokasbHO KOMIIAKTHBIE TPYIIBL 129

1. MuTerpas u cpegHee 3HAUECHNE HA TONOJOTHYECKUX I'PYIIIAX M WX MpuMeHeHue 129

2. CTpoeHne JOKAJbHO KOMIIAKTHBIX rpymn 132

3. JIokaJibHO OrpaHuYeHHble rpyunsl 139

§ 3. O6o0IenHbIe HUIBIOTEHTHRIE U 000OMEHEEIE pa3penuMble Tpynosl 140

§ 4. Teopemsr Tuna Cusosa 143

§ 5. YcI0BUSI KOHEYHOCTH B TEOPHH TOMOJIOTHYECKHX TPYIII, 8 TAKXKe YCJIOBHUsI, OJIU3KHE K YCJIOBHAM KOHEUHOCTH
146

1. 'pynnel ¢ ycjaoBueM MHHUMAJIBHOCTH IJif noArpymnn 146

2. I'pynnsl ¢ ycjaoBreM MaKCHMAJIBLHOCTH JJisd noArpymmn 149

3. I'pynnbl KOHEYHOr0 CHenUuaJIbHOro paHra 151

4. Tononormueckue FC-rpynmsr 152

Bubauorpadus 154

5. JI.M. I'myckusn. Ilonyrpynns: 161

. Broxenune nosyrpynn 161

2. CTpyKTypHBIE CBOUCTBA mONyrpynn 163

3. Upeansr 164

4. DKBUBAJIEHTHOCTU U CIEI[AAJbHBIE KOMIJIEKCHI B HOJXYyrpynnax. l'omomopdusmsr 166
5. KomMmyTaTuBHBIE HOJYTpynnsl 168
6
7
8

—

. CBobogubie nosyrpyunbl. ToxKgecTBa U OIPEAEIsomue COOTHOIIEHUs B OJIyrpyax 169
. Perynapnsre nogyrpynnst 170
. Ilepuoguyeckue U HUIBIOTEHTHBIE MOMYTPYyNIIbl 172
9. Koukpersnre nogyrpynnst. [logyrpynnst 6uHapHBIX OTHOmeEHHH 173
10. [Tomyrpynmnel npeodbpazoBanuit 174
11. ITpeacrasnenus noayrpynn 176
12. Anrebpaunveckue CUCTEMBI, OIM3KHE K MOTyrpynmam 178
13. [lonyrpynmnel ¢ OIPeJeJeHHBIMU HA HUX CTPyKTypaMmu. Ilosgyrpynns: n kosbna 179
14. Ynopsgodyenssle noayrpynnsl 180
15. Tononorudeckue momyrpynnsr 181
16. Pa3uble Bompocel 182
Bubmuorpadus 183

6. B.B. BenukoB. 'omosiornydeckast aiaredopa 203
§ 1. O6mas romosorudeckas aarebpa 203

1. l'omonoruueckasa anarebpa B abeseBbix KaTeropusax 203
2. OTHOCHUTEIbHAS rOMOJIOTHYecKas aarebpa 205

3. Teopus romorounuii B xareropusax 206

4. TIpousBoiHBIE HEAIAUTUBHBIX (DyHKTOPOB 207

5. Ilpyrue Bompocs! 208

§ 2. Koromosioruu rpynm 208

. Koromosiorun koneynsix rpynn 209

. Koromosiorun tonosoruyeckux rpymnm 211

. Koromosioruu npokoseyssIx rpynn 213

. HekommyTarusable koromoJiorun 215

. Jlpyrue Bompocsr 217

§ 3. Koromosorun kosert u anare6p 219

1. Koromosoruu obmux koJer 219

2. Koromomnorun Amunypa 220

3. Koromosiorum jokanbubIX Kojer 220

4. Monymu 221

Uk W N =
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5. @pobeHnyCcOoBLI aATeOph 222

6. Ipyrue Bompocer 222

§ 4. Koromosoruu Apyrux aaredpandecKux cucreMm 224
Bubsuorpadpus 224

7. JI.A. CkopusikoB. Teopus crpykryp 237

1. Bynessr aare6psr 237

2. CBobogHbIE CTPYKTYDPHI 242

3. HeupepsiBHBIE r€OMETPUN U IPUMBIKAIONINE K HUM HCCjen0Banus 244
4. CTPYKTYpPBI IOAMHOXKECTB, HOAIPOCTPAHCTB U T.I. 251

5. CTpYKTypbl KOHTPY3HITUN U U€AT0B CTPYKTYPHI 254

6. OnepaTopbl 3aMBIKAHUS U MOMOJIHEHUS 256
7. Tonosoruyeckue CTPYKTYpPHL 259
8. dpyrue Bompocer 262
Bubmuorpadus 264

Ton m3manns 1965

AJITEBPA. TOIOJIOTHS. TEOMETPHSI. 1965 (Tou 4)
COJ/IEPZKAHUE

Anrebpa

>

JI. Muniuua. AbeseBbl Tpynnbl 9

. IIpumapsele rpynnst 9

. I'pynmsr 6e3 xpyuenus 12

. I'pynnsl pacmmpennii. Paciensiienne cMemanueiX rpynn 13

. CepBaHTHOCTDb U ee 000bImenHuss 15

. Beicokue mogrpynmnsr 18

. IIpsambie cymmbr 21

. ITonuble npsaMble CyMMBI 24

. Uzomopdusm ¢ noarpynnoit n dpaxroprpynmnoii. Ksazumsomopdusm 27

. ABromMopduambl. DumomMopdu3mMbl. BrosHe xapakTepuctutdeckue noaArpynnsl. I'omomopduee o6pa3nr 28
§ 10. Kompia ¢ 3a7aHHO0# aqquTuBHON rpynnoil. My bTHILIMKATABHAS TPYINA M0 32
§ 11. /Ipyrue Boupocsr 33

Bubauorpadus 36

P.T. BoasBaues. I.A. Cynpynenko. Jluneiiabie rpynns: 45
§ 145

§247

§349

§ 450

§5 52

§ 6 53

§755

Bubsuorpadus 57

B./1. Benoycos. HeaccomatuBHbie OMHApHBIE cuCTEMbI 63
§ 1. Teopus kBazurpynmn u ayn 63

§ 2. JIpyrue cucTeMBI ¢ HEACCOINATUBHBIMYI OMHAPHBIMH OMEPAITUSIMH 72
Bubauorpadus 76

A.A. Bunorpagos. Yuops/jo4eHHbie ajiredpanvieckue cucreMbl 83
§ 1. Jlune#iHo ynopsmoueHHbIe IPYIIEL 83

§ 2. CTpyKTYpPHO ymopsamodeHHble rpynnsr 91

§ 3. YacTu4uHO ymopsiodeHHbie rpymmnsl 99

§ 4. O60061eHNsT YACTUYIHO YIIOPSI0YeHHBIX Tpymn 108

§ 5. YmopsamogeHHbIe KOJBIA U aare6por 112

§ 6. Ynopsapouenusle moxyrpynnsl 116

Bubmuorpadus 120

B.A. Augpyunakuesud, B.I. Apnayros, FO0.M. Pab6yxun. Kosabiia 133
Bubauorpadus 164

JI.A. Cxopaakos. Moxaynn 181
Bubauorpadus 206
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X. Hummaur, A.B. Yepnasckuii. 'eomerpudeckasi Torojiorusi MHOroodpasuii 219
1. HenpepsiBrast Tomosorust MEOroobpasmit 219

§ 1. Xapakrepusamus cdepst 219

§ 2. T'omeomopduzmsr 219

§ 3. Bioxkenus 222

§ 4. HenpepsiBuble oToOpaskenus 227

II. Kycouno-nuneitHas TomnoJiorust MEOroobpasuit 230

§ 1. l'omeomopduzmsr 230

§ 2. Iosmsgpasibable U pl-CTPYKTYPHI HA MHOTOOOpa3usx 231

§ 3. Baoxkenus 237

III. KycouHo-imHefiHaS TOTOJIOrUH TPeXMepPHBIX MHOrooOpa3uii 239
§ 1. Tomosorus moBepxHOCTEH 239

§ 2. Kpusnle u3 IOBEpPXHOCTH MOJHOTO KpeHgeas 240

§ 3. 'ummoresa [lyankape 241

§ 4. Knaccuduranus 242

§ 5. Teopusa y3noB 243

JlonotHeHU TP KOPpeKType 248

Bubsuorpadus 249

l'eomeTpus

P.H. Illepbakos. Jluueiiyaras guddepeHnuajipbHasg reoMerpus TPEXMEPHOT0

npocTpaHcTBa 265
§ 1. Merpudueckast TeOpus JUHERIATHIX TOBEPXHOCTEN 266
§ 2. Addunnas Teopus guHEHIATHIX TOBEPXHOCTEH 268
§ 3. [IpoekTuBHAS TEOPHS JUHEHIATHIX TOBEPXHOCTEN 269
§ 4. Merpuueckas Teopust KOHrpysHIuit 270
§ 5. Adbdunnas Teopus KOHIpydHIUH 273
§ 6. ITpoeKTUBHAS TEOPUS KOHTPYSHITUN 275
§ 7. Merpuueckass TeOpHS KOMILIEKCOB 279
§ 8. Adbdunnasa Teopus KOMILIEKCOB 280
§ 9. [IpoekTuBHAS TEOPUS KOMILIEKCOB 281
§ 10. MeTpudeckas TeOpus BEKTOPHOTO IMOJISA U APYTUX JHHEHYIATHIX MHOTOOOpasuit 284
§ 11. Adpdunnas Teopuss BEKTOPHOTO NOJIL U PYTHX JUHEHYUATHIX MHOT000pas3uit 286
§ 12. IlpoexTuBHAs TEOpUs KBUIAPAMETPUIECKUX MHOroobpasmit 286
§ 13. JluneituaTas reoMeTpusi HEEBKINJOBBIX U HEKOTOPBIX APYTHX TPEXMEPHBIX HPOCTPAHCTB 287
Bubsuorpadus 289

P.M. Teiigesibman. IuddepeniiuaibHasi reoMmeTpus CEMEMCTB MOAIPOCTPAHCTB

B MHOI'OMEPHbBIX OJHOPOJHBIX MPOCTPaHCTBax 323

Bsenenune 323

§ 1. Juddepernnanbuas reoMeTpus CeMeHCTB NPAMBIX U IJIOCKOCTEH B MPOEKTHUBHBIX IPOCTpAaHCTBax P, 324

§ 2. Abdunnasa muddepeHIaIbHAS TEOMETPHS CeMeCTB IPSIMBIX U IJIOCKOCTeH 346

§ 3. Juddepeniuanbaas reoMeTpusi CEMEHCTB IPSIMBIX U IJIOCKOCTEH B MHOIOMEPHBIX €BKJIHJOBBIX IPOCTPAHCTBAX
347

§ 4, TuddeperinanbHas reoMeTpus CeMeHCTB IPSAMBIX U IIJIOCKOCTEH B MHOTOMEPHBIX HEEBKIIMIOBLIX IIPOCTPAHCTBAX
352

§ 5. [uddepeHnuanbHas TeOMETPUst CEMEHCTB MOANPOCTPAHCTE MHOTOMEPHBIX CHMILJIEKTHYECKUX TPOCTPAHCTB 362

§ 6. Juddepennuanbaas reOMeTpHs CeMeHCTB OKPY2KHOCTeH u chep a MHOTOMEPHBIX KOH(POPMHBIX IPOCTPAHCTBAX
364

JobGasnenue npu KOppekType 368

Bubmuorpadus 368

N.I1. Eropos. /IBuxkeHnss B 000011éHHBIX auddepeHnnaIbHO-T€OMEeTPUIECKNX

OPOCTPAHCTBAX 375
Bsemenue 375
§ 1. /IsuxeHus B npoCcTpaHCTBAX A, addurHOl cCHMMeTpHIeCKOM CBsA3HOCTH 376
§ 2. /IBukeHUs B MPOCTPAHCTBAX adDUHHON CBA3HOCTH HEHYJIEBOTO KpydeHus 385
§ 3. CramuoHapHbIe IOATPYIIILI TPYII ABUKEHEH 386
§ 4. O nBukeHMAX B 0DOOIIEHHBIX MPOCTPAHCTBAX MyTeit 388
§ 5, lBuxenus B npoctpancrsax adPUHHON CBA3HOCTH ABYX M Tpex m3Mepenmit 391
§ 6. O mocTpoeHUAX WHBAPUAHTHBIX addDUHHBIX CBA3HOCTEH 393
§ 7. JIBukeHusi B PUMAHOBBIX LIPOCTPAHCTBAX 396
§ 8. I'pymnusr npoexkTuBHEIX HpeobpaszoBanmit 403
§ 9. I'pynmsl KOHDOPMHEBIX TIpeobpazoBanmii 405
§ 10. I'pynnetr romoTeTnaeckux npeobpazosanuit 407
§ 11. /IBM2KeHUsT 1 TOMOTETHH B TPEXMEPHBIX PHUMAHOBBIX IPOCTPAHCTBAX V30 408
§ 12. JIBIDKeHHUS U TOMOTETHH B I€THLIPEXMEPHBIX V40 410
§ 13. Jpyrue ucciaeqoBaHusl, CBSI3aHHbIE C JBUKEHUSIMHA B 000OMEHHBIX MpOCTpaHCcTBax 413
Bubsmorpadus 414
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B.J1. Jlanres. uddepennuposanue Jlu 429
§ 1. Bo3uukHOBeHUe U pa3BUTHE MOHATHSI NPOU3BOLHOM Jlu 429

§ 2. [IpomsBoanas Jlu B X,, 436

§ 3. [Ipouseoanas JIu B IPOCTPAHCTBE OMOPHBIX 3jieMeHTOB 447

§ 4. O6obmmenus. [Ipon3Bognas JIn B HErOJIOHOMHBIX pemepax 455
Bubsmorpadus 461

Tox uzmanusa 1967

AJITEBPA. TOIIOJIOTUA. TEOMETPUS. 1966 (Towm 5)
COIEP2KAHUNE
Anrebpa

JI.M.I'nycknr, .M. Ilaun, JI.H. IIlespun. Iloxyrpymnmns: 9
. Baoxkenue nosyrpynn. TeopeTHKO-IONYTPYIIOBblE KOHCTPYKIIUY, CBA3KK 9

. CTpyKTypHBIe cBOMcTBa 12

. Npeansr 14

. DKBUBAJIGHTHOCTH ¥ CIEIHAJbHBIE KOMIIEKCH. ['oMoMOpdu3mMer 14

. KomMmyTaTupHbIe nonyrpynnsl 18

. CBoboguble mosyrpynnsl. ToXKaeCTBA B MONYIPyHIaX. AJTOPATMUYECKHE BOIPOCH 19
. Perynapnrsle nomyrpynnst 20

. Ilepuoguyaeckue nomyrpynuel 22

. KonkpetHsble nosyrpynnsl 23

10. Honyrpynnsr npeocdpaszoBanuii 24

11. [Ipeacrasienus nosayrpynn 28

12. Anrebpanveckue CUCTEMBI, HIU3KKE K MOTYTpyImam 29

13. [Monyrpynmnel ¢ 3aJaHHBIMA HA HUX CTpyKTypamu. [lomyrpynner u xosabia 30

14. YropsaodeHHbIe TOJXYTPYIOBLI 33

15. Tonosoruvdeckue nmogyrpynnsl 35

16. [Tomyrpynmel 1 aBTOMATHl 36

Bubsuorpadus 37

M.U. KapramnoJjos, FO.U. Mep3iisikos. Beckoneunbie rpymnnbt 57
§ 1. Pa3pemnmMble 4 HUJIBIIOTEHTHLIE TPYIILL 57

§ 2. CBOOOHBIE TPYIIBI U pou3BeAeHusi. MuOroobpasus rpymnm 65

§ 3. VenoBust KoHedHOCTH 71

§ 4. AnropurMuUecKre BOIPOCHI TeOPHUHU Irpymm 74

§ 5. JIpyrue Bompocsl 76

Bubaunorpadus 79

A.A. Bunorpagos. Yiops/godyeHHbie ajiredbpanueckue cucrembor 91
§ 1. Jlunei#ino ynopsmoueHusle rpynmer 91

§ 2. CTpyKTYpPHO yHOpPsA0IeHHble IPpyInsl {I-rpynnst) 93

§ 3. YacTu4uHO ymnopsimovYeHHbie rpymnsl 97

§ 4. YnopsmoueHHble TOIyrpynos 99

§ 5. YnopsamodeHHbIe OIS, KOJbIA, Teaa u agredbpsr 102

Bubsuorpadpus 104

T.M. BapanoBuu. YHusepcaJjibabie ajaredpsbt 109
§ 1. Knaccer amre6p 111

§ 2. Coboauble aarebpsl U CBOOOIHBIE MPOU3BeAeHHs aaredp 116

§ 3. Panpr momanredp u npsimble npoussegenus aare6p 121

§ 4. CoorBercrBus B ajrebpax 125

§ 5. OTHOIIEeHNST 3aBUCUMOCTH Ha ajarebpax 129

Bubsmorpadus 131

C.H. Yepuukos. JIuneitnbie nepaBerncrsa 137

Beenenwne 137

I'nasa [. [Ipuanun rpaHuvHbIX pemnreHuit 139

§ 1. Ilpuunun rpasuvssix permenumit 140

§ 2. Vci0BUsT COBMECTHMOCTH CHCTEM JIMHEHHBIX HEPABEHCTB HAaJ IMpOCTpPaHCcTBOM P™ 142

§ 3. HexoTopsle mpusioxkenus tTeopemsl 1.2 143

I'nasa II. Teopema MunkoBckoro — @apkaimna ¥ IPUHITUN JBOWCTBEHHOCTH 145

§ 1. Teopema Munkosckoro — @apxkarma 147

§ 2. ITpuHnun MakKCHMyMa U HEKOTODPBIE ero IpHIoKeHusa 151

§ 3. OTAe MMOCTD BBIMTYKJIBIX MOJIU3IPAJIBHBIX MHOXKeCTB 154

§ 4. Teopema Beiinsg 0 BBIIYKJIOM KOHYCE C KOHEYHLIM MHOXKECTBOM OOPA3yIOIIUX 3JJIEMEHTOB M HEKOTODBIE €e
caenacTeust 157

© ~ O Ut A WN

©

219



§ 5. ConpsizKeHHBI! KOHYC MPOU3BOJILHOM CUCTEMBI JUHEHHBIX HEPABEHCTB 162

§ 6. COBOKYIIHOCTH KOHEYHO IIOPOXKIAEHHBIX BHITYKJIBIX KOHYCOB IpocTpancrsa P’ 163

§ 7. YcroliuuBbie M HEYCTONYIUBbIE HEPABEHCTBA CUCTEMBI JIMHEHHBIX HEPABEHCTB 166

§ 3. 3aBucuMBbIe U HE3ABHCHMBbIE HEPABEHCTBA CHCTEMBI JIHHEHHEIX HEepaBeHCTB 169

I'napa III. MeTons!r nosnydenus obieit popMyssl pelneHuil CUCTEMBI JUHENHBIX HepaBeHCTB 169

§ 1. ITosmyuenune obimeit (OPMYIIEL PEIIeHUH CHCTEMBI OGHOPOAHBIX JIHHEHHBIX HEpaBeHCTB 171

§ 2. AsnropuTM s mOydeHus obineil (pOpMysIbl HEOTPHIATEIbHBIX PEIIeHI CHCTEMBI JUHEHHBIX HEpABEHCTB 174
§ 3. [Tosyuenne o6wieit popMysibl peieHrii HIPOU3BOJIBHON CUCTEMBI JIMHEHHBIX HEPABEHCTB 174

T'nasa IV. CBeproiBanne KOHEYHBIX CHCTEM JIHHEHHBIX HEpaBeHCTB. Vckiiouenne HeM3BeCTHHIX 175

§ 1. KoHyC CIJIeTEHHOCTH CHCTEMBI JIMHEHHBIX HEPABEHCTB U €e CBePTKU 178

§ 2. Uckrouenune Hen3BeCTHHIX 181

§ 3. HeorpunaresbHble pEIIeHHsT CHCTEM JHHEHHBIX ypaBHeHuii 182

§ 4. IIpumeneHne METOAA CBEPTHIBAHUS CHCTEM JIMHEHHBIX HEPABEHCTB B JIHHEHHOM mporpammupoBanuu 185
Bubmuorpadusa 191

leomeTpus

I'". Kpyukosud. PuMaHOBBI 1 NCEBJOPUMAaHOBBI IpOCTpaHcTBa 192
§ 1. Obmiue reomeTpudecKue cBoiicTea 192

§ 2. 'eomerpuueckue 0ObEKTH B PEMAHOBBIX IPOCTPAHCTBAX 195

§ 3. CrmeruaJsibHbIe KJIACCHI PUMAHOBBIX IPOCTPAHCTE 202

§ 4. OrobpazkeHusi pPUMAHOBBIX MPOCTPAHCTB 209

Bubsuorpadus 210

A.3. IlerpoB. 'eomerpus n pusndecKoe NPOCTPAHCTBO-Bpemst 221

Beenenune 221

§ 1. dusndeckoe TPOCTPAHCTBO-BpeMs 222

§ 2. IIpobnemer Teopun rpasuranuu Jiumreiina 230

§ 3. Anasu3 OoCHOB 00Omie#i Teopusi OTHOCUTEIHPHOCTH. HOBBIE MONBITKA OOOCHOBAHHUS KOCMOJIOTHYIECKUX MOIeseit
Bceemennoit 248

§ 4. Egunsie Teopuu 253

§ 5. HesifHImITEHHOBCKAST TPAKTOBKA TOJISI TPABUTAIINK U (DU3UIECKOTO MIPOCTPAHCTBA-BpeMeHHU 258

Saxmouenne 260

Bubmuorpadus 260

Toxn m3manns 1968

AJITEBPA. TOIIOJIOTUA. TEOMETPUS. 1967 (Towm 6)
COLEP2KAHUE
Aurebpa

A.C. lanenko, E.I'. IlTynsreiicdpep. Kareropum 9
§ 1. Beenenue 9

§ 2. OcuoBauus Teopuu Kareropuit 10

§ 3. OcuoBbl Teopuu KaTeropuit 11

§ 4. Bioxkenus xareropuit 19

§ 5. IIpencrasnenus: kareropuit 20

§ 6. AKCHOMATHYECKas] XaPAKTEPUCTUKA aarebpandecKux Kareropuii 23
§ 7. PedbnexTuBHBIe TOgKATErOpHH; MHOrO00pasus 24

§ 8. Pajukannsl B KaTeropusx 28

§ 9. Kareropuu ¢ unasostonmeii 32

§ 10. YHuBepcasbHble aarebpel B KATErOpUIX 33

§ 11. Kareropuu ¢ ymuoxenuem 37

§ 12. /IBoiicTBerHocTh HyHKTOPOB 40

§ 13. Teopus romoTomnuii 41

§ 14. Tomosroruueckast ajarebpa B Kareropusix 43

§ 15. Koukperuble kaTeropuu 45

§ 16. O600mennsa 47

Bubmuorpadus 49

C.II. demymikun. Teopus mosieit kiaaccoB. Pacinmupenuns moJieit 59
Bubmuorpadusa 65

leomeTpus
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B.U. Bausnukac. IIpocrpancrBa @uHcsiepa u ux 0600ienus 73
Bgenenwne 73

OcHoBHBIE TOHATHS T4

IIpocTpancrBo @uncniepa 77

HexoTtopsie kiaccol hHHCIEPOBBIX IPOCTPAHCTB 82
JBu>xenus u npeobpa3osanusa 87

O norpy:xeHuax HUHCIEPOBHIX MPOCTPAHCTB 90
Metrpuyeckue IpOCTPAHCTBA JIMHEHHbIX 3j1emenToB 91
IIpocTpancreo Kaprana 93

IIpocTpancTBa KaBaryTu u apeasibHble IPOCTPpaHCTBA 94
Teomerpus cucrem auddepennuantbeEbx ypasHenui 98
IIpocTpancTBa OonopHBIX 3y1eMeHTOB 100

Bubsumorpadgusa 102

A.1l. MTupokos. CtpykTrypsl HA auddepeHITPyeMbIXx MHOrooopa3usix 127
Bgenenune 127
§ 1. O6mue Bonpocsr Teopust G-cTpykTyp 128
§ 2. CtpykTypa, onpeaenaseMasi BEKTOPHO3HAUYHON 1-hopmoit u cucremoit Takux dopm 133
§ 3. Pacupenenenus B pUMaHOBBIX IIPOCTPAHCTBAX U B MPOCTPaHCTBax addunuoit cesasuoctu 137
4. CTpyKTypHl IOYTH MpOu3BeeHuit 139
ITourn KOHTAKTHBIE CTPYKTYPBI K ux 0000menus 144
T'eomeTpust KacaTeabHOr0 pacciaoenust 156
ITourn kacaresbHbIe CTPYKTYPBI 159
IlouTn KBaTEpHUOHHBIE CTPYKTYPHI 160
CHMILIEKTHYECKHE CTPYKTYDPBI; IPOYUe CTPYKTYPsL 161
§ 10. CTpyKTYypHI, OLIpeaeIsieMble aJredpaMu BTOPOTo IOPsIIKA U OOIUMHI aCCOIMATUBHBIME aredpamu. Buakcuaasuas
u buaddunnaa reomerpus. Ux obobienns 163
Bubsuorpadus 168

E.Il. BapanoBckuii. YIakoBKMU, MOKPBLITUsI, pa30ueHnss 1 HEKOTOpPbIe JIpyrue

PacIoJ/ioXKeHus B MPOCTPAaHCTBAaX IMOCTOSIHHON KPUBU3HBI 189
Bsemgenune 189
§ 1. YmakoBku B mpocTpancrsax E™ u ux mogmuoxkecrax 191
§ 2. IlokpbITHSA BBIMYKJIBIMA TEJAMH IPOCTPAHCTB E™ 199
§ 3. Pas6uenue B nmpocTpancTsax E™ 208
§ 4. Pacnosoxxenus Ha cdepe, MUIXHIDE U APYIUX MOBEPXHOCTSIX MOCTOSHHOM KpUBH3HBI 211
§ 5. Pacnomoykenns Munkosckoro 214
§ 6. Ipyrue pacmosiozkeHus B mpocrpaucreax E” 215
§ 7. Pacnosio:keHus B HEEBKJIHIOBHIX IIPOCTPAHCTBAaX 216
Bubmuorpadus 218

O 0 =1 O Ut

§
§
§
§
§
§

T'on uznannsa 1969

AJITEBPA. TOIIOJIOTUA. TEOMETPUS. 1968 (Tom 7)

COIEP2KAHUE
JI.A. BokyTtb, K.A. 2Kesiyiakos, E.H. Ky3bkuu. Teopus koJieir 9

§ 1. AcconmaTuBHBIE KOJIBIA 9

§ 2. Anrebper JIu u ux 06o6menusa 17

§ 3. ANbTepHATHBHDBIE W HOPAAHOBBI KOJBIA 22
Bubauorpadus 28

A.B. Muxajes, JI.A. CkopusikoB. Moyu 57
Bubaunorpadus 85

M.M. I'myxos, U.B. Crenneukuii, T.C. ®odanoBa. Teopus crpykryp 101
. Byneser anrebper 101

. Toxk1ecTBeHHBIE U OIpEeIeIsSIONne COOTHONIEHHI B CTPYKTypax 108
. Hucrpubyrususe cTpykTypsr 111

. l'eomeTpuyeckie BOTIPOCHI U CBSI3aHHBIE C HUMU HCCaeq0BaHus 114
. Fomostornyeckue Bompocsl 117

. CTpYKTYpBI KOHIDYIHIUA U HIEAJIOB CTPYKTYpPHL 121

. CTpyKTypH NOAMHOXKECTB, ofaarebp u T.u. 122

. Oneparops! 3amMbIkanns 123

. Tonmosoruveckue Bompocsl 124

§ 10. YacTuuHO yHOpsgOueHHbIe MHOXKeCTBA 127

§ 11. Jpyrue Bompocsr 133

Bubauorpadus 135

I'. dpuadenbn. UarerpanbHaga reomerpud 157
IIpenucaosue 157

W0 IO Utk W~

§
§
§
§
§
§
§
§
§
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T'nasa [. Mepbl B OTHOPOAHBIX MTPOCTPAHCTBAX 158

§ 1. ITporpamma Yoxsua 158

§ 2. uBapmanTHaa Mepa MHOXKECTBA TOYEK M MHTErpajbHble HHBAPUAHTHI 161

§ 3. Mepa MHOXKECTBa T€OMETPUYECKUX IJIEMEHTOB M MHTErPaJibHbIE HHBAPUAHTHI 165
§ 4. Kunemaruveckas mepa 170

§ 5. A6crpakTHble OCHOBaHud. HekoTopble HOBbIE HAIpABIeHUS 172

I'nasa II. KoukpeTHbie 33249 1 IpuMeHeHus 175

§ 1. O606muenust u3BecTHBIX Hopmyst 175

§ 2. Bamaua I1.K Pamesckoro 177

§ 3. IlpuMeHeHNsT KHHEMATHIECKON MepBhl (PeIIeTKy ¥ HOKpPLITUsA) 177

§ 4. [IpuMeHeHNs KHHEMATHIECKOH Mepsl (METErpassl MEHKOBCKOrO, MOMEHTEL) 179
§ 5. Hexkoropsre addpunuble nHBapUaHTH 182

§ 6. @yHKUMHU pacnpesesieHus nepecedenus 184

§ 7. NurerpasibHas reoMeTpusi U paclo3HaBaHue o6pa3os 186

Bubsmorpadus 187

n.N. Kabanos. duddepennmnajibHO-reOMeTpuieCKue MeTo/ibl B BAPDUAIMOHHOM

ucuucjgenun 193
165 Beegenune 193
§ 1. TeomeTpusaius mpocreiineli n-MCpHOH BapuanuoHHoM 3aa4un. [Ipocrpanctso Punciepa 194
§ 2. BapuanuonHnas 3a7a4a ajs (PDyHKIMOHAJOB, COMEPKAINUX BRICIINE npousBoaubie. IIpocrpancrsa Kasaryru 199
§ 3. Bapuamnuonnas 3aja4a g KPATHBIX HHTErpaJioB. [IpocTpancTBa ¢ apeasbHOlt MeTpukoit 203
§ 4. Buyrpennsaga 3azaga Jlarpamka gaa 0ObIKHOBEHHBIX HHTErpajos 211
§ 5. BuyTpenusisa 3agada Jlarpam:xka Ajs KpaTHBIX HHTErpasos 214
Bubsmorpadus 218

Tox mzmanmst 1970

AJITEBPA. TOIIOJIOTUA. TEOMETPUSA. 1969 (Towm 8)

COJIEPYKAHNE

C.A. Yynuxus, JI.A. Illemerkos. Koueunbie rpyimibt 7
§ 1. Koncrpyuposanue moarpymnn. CHIOBCKUE CBOWCTBA 7

§ 2. Pazpemnmere u c-p33pentnmMere rpynns 10

§ 3. Hepaspemmumbie rpymmnsr 30

§ 4. Tepmunomorus 34

Bubmuorpadus 38

JA.B. ®ykc. l'omoTonmaeckasi ToroJiorus 71

1. Koromosiorugeckue omnepanuu 71

A. W3y4uenne KOHKPETHBIX KOTOMOJIOTHYIECKHX Oomnepanuit 75

B. CnekTpajbHasi IOC/Ie0BATENIHHOCTh AaMca U CTabuIbHBIE TOMOTOIUYA PA3JIUIHBIX MPOCTPAHCTE 76
B. Buruucnenus HecTabUIBHBIX TOMOTONHYECKUX Ipynn 81

2. K-Teopus u APYyTrHUe 3KCTPAOPAWHAPHBIE TEOPHHU KOromosornii 84
A. Boruucnenne K-dyukropa 87

B. K-reopus mod q 95

B. Koromomorugeckue onepaiuu B K-teopuun 97

I'. Teopema Pumana — Poxa 100

. LJ-teopusa 103

E. IIpyrue paborsr mo K-teopun 105

2K. Bopau3mer u xkobopau3amer 108

Bubmuorpadus 112

I0.T'. JIymucre. Teopusi CBI3HOCTEIl B PACCJOEHHBIX MTPOCTPAHCTBAxX 123
§ 1. Obmee mousiTue cBsI3HOCTH 124

§ 2. Jlunefinble CBA3HOCTH B IVIABHBIX pacciaoenuax 130

§ 3. CBA3HOCTH B IPUCOEJUHEHHBIX PACCIOCHUAX 139

§ 4. CBu3HOCTH B PACCIOCHUAX KOHKPETHOrO THIa 145

§ 5. CBA3HOCTH B T€OMETPUHU MHOTO0Opa3uii moAnpocTpancTs 156

Bubmuorpadus 158

Tox mamannsa 1971

AJITEBPA. TOIIOJIOTUA. TEOMETPUSA. 1970 (Towm 9)
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COIEPXKAHUE
B.N. Ilnorkuna. O61ag Teopus rpymnn 5

Bsemenue 5

§ 1. O6mue BOmpoCH! 6

§ 2, CBoboxamble TPYNIBL U CBOBOJHBIE TpOU3BeeHus 10
§ 3. Knaccer rpynn u crpoerne rpymno 13

§ 4. Muoroobpasus 18

§ 5. Pa3pemnmMble ¥ HUJIBIIOTEHTHBIE KJIACCHL 23

S 6. Ilepuoguueckue rpynmsr 33

§ 7. KombunaropHas Teopus rpymnm. AJIropurMudeckue npobiaemol 36
§ 8. I'pynnossie anrebpsr 37

§ 9. I'pynmost aBromopduzmos. [Ipeacrasaenus 40

§ 10. Jpyrue Boumpocsr 43

Bubmuorpadus 44

10.1. Mep3anakos. JIluHeiinbie rpynnbt 75
§ 1. Kakwue rpynns guHeiabr? 75

2. Pacnonoxenue noarpynm 79

3. HopmausibHble moarpynnsr 82

4. AsroMopdu3MbI 85

5. Pazpemmumsbre rpynnet 89

6. HunpniorernTHele rpynnel 90

7. I'pynnsl ¢ ycnosusaMu Koneuynoctu 91

§ 8. JIpyrue Bompocsl 96

Bubsauorpadus 99

A.H. ITapmmu. Apudmernka anredbpanyveckux MHOToodpasmii 111
§1. Kpurepuii pazpemumoctu 111

§ 2. Jzera-pyukiuu 114

§ 3. Abesessl MHOTOOOpasmsa 117

§ 4. Kpussie poma g > 1 125

§ 5. @aKTOPIPOCTPAHCTBA OIPAHUYEHHBIX obsiacTeil Mo apudMeTHIeCKuM rpymnmnam 128

§ 6. ParuonaJsibabie u 6siu3kue K HUM MHOroob6pasust 130

Bubmauorpadun 131

B.B. Psrxkos. IuddepeniinaipbHast reOMeTpus TOUE€YHBIX COOTBETCTBUI MEXK Y

npoctpaHcTBamu 153
§ 1. UccnenoBanusa qudepeHImagibHOR OKPECTHOCTH TAPhl COOTBETCTBYIOMMX TOYEK 154
§ 2. OTobpakeHus CO CHEIHATILHON XapaKTEePUCTUIECKON KOHuUrypanuel B KakI0# Touke obmactu 156
§ 3. srubaHue TOYEUHBIX COOTBETCTBUH 160
§ 4. OTobpazkeHns: COBMEMIEHHBIX IPOCTPAHCTB 161
§ 5. CooTBeTCTBUS MEXKAY TpeMs U Oosiee mpocTpaHcTBaMu 162
§ 6. CeszrocTu. I'pynnbl npeobpa3oBaHuil, 10IyCKAE€Mble TOYEIHBIMU COOTBETCTBUsIMU 164
§ 7. CoOTBETCTBUS €BK/IUIOBBIX IIPOCTPAHCTB, KOHMOPMHBIX IPOCTPAHCTB U CBA3AHHBIE C HUMH BOIPOCH 166
Bubauorpadus 169

§
§
§
§
§
§

Tox mamanns 1971

AJITEBPA. TOITOJIOTUSA. TEOMETPUA. Towm 10

COJ/IEPKAHIE

A.II. Mumnnaa. AbesieBbI TPYIITHI H
§ 1. IIpumapusie rpynmst 5

§ 2. I'pynmsr 6e3 xpyueHus 8

§ 3. CMemannbie TPyIIsr 9

§ 4. IIpsamete cymmel. Ilosnble npavble cyMmmer 11

§ 5. CepBaHTHOCTD U ee 00600menus 16

6. KBazumszomopdusm 21

7. 9HA0MOPDU3MEL, ABTOMOPGHUIMBL, TOMOMOPGU3MEL, U30MOpdu3M moarpynn 21
8. Ext, Hom, Tor, Ten3opuoe npousseaenue 27

9. Hpyrue Bonpocsr 30

Bubmuorpadus 33

N.B. HosaraueB. AbcTpakTHas ajaredbpamdeckass reomerpus 47
§ 1. OcuoBanusa anrebpamieckoit reomerpun 47

. Koromostoruu anre6pandeckux Moroobpasmit u cxem 56

. OynaMeHTAJbHAS IPYINA U TOMOTOINYECKIE HHBAPHAHTEI cxeM 69

. O6unbHble Ty4YKU. [IpOEKTUBHBIE BIOXKEHNSA aOCTPAKTHBIX MHOTr0OOpasuit 73

. TexHuka KOHCTPYKIUHA B ajrebpandeckoii reomerpun 75

. ®opmaabHas reoMmeTpus 87

CLOD LON LoD LoD LN
DT W N
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Bubauorpadus 93
B.C. Manaxosckuii. /Iluddepennmanbaas reoMeTpus ceMeiicTB JNHUI 1 TOBEPXHOCTEH

113

80

Beenenwne 113

§ 1. CemeiicTBa KOHUK ¥ KBAJIDUK B TPEXMEPHBIX MpOCTpaHcTBax 114

§ 2. CemeficTBa anrebpamdecKux IOBEPXHOCTEH B MHOIOMEDHOM IPOCTPAHCTBE 122

§ 3. CemeiicTBa OKpPYKHOCTEH 1 CPEp B €BKJIUIOBOM K KOHPODPMHOM IPOCTPAHCTBAX 126
§ 4. CemetficTBa auuuit u nmosepxuocreit 133

§ 5. Muoroobpasust GuUryp B n-MepHOM OJHOPOZHOM IpPOCTpaHCTBe 141

Bubauorpadus 143

B./I. Beaoycos, B.B. PoixkkoB. 'eomeTpus Tkaneit 159
1. duddepenmnuanbuas reoMmeTpust Tkaneit 159

Beenenune 159

1.1. Tenzopuas Teopusa Tkaneil. Tkanu HA MOBepXHOCTAX 161

1.2. MHOroMepHbIe TKAaHU U AHAJMTUYECKHUE JIYIIbl ¥ KBA3UIDyHIbl 166

1.3. Tkanu n nomorpadus. Cupamasgemocts. IIpobiema equucTBerHOCTH 168
1.4. Tkanu, cocraBiaeHHbIE U3 MHOrooOpa3uil pa3ueix padmepuocreit 170

1.5. /Ipyrue HampaBjeHust UCCAeI0BaHUH 172

Bubmuorpadusa. 1 173

I1. AnreGpawmaeckme ceru (Tkamm) 178

II. 1. 3-cern. YcmoBud 3aMbIKaHUA B 3-ceTax 179

I1. 2. k-cetu. CBa3b ¢ adPUHHBIME U TPOEKTHBHLIMHA ILIOCKOCTsMH 182

II. 3. Ipyrue Bunel cereii 184

Bubsmorpadus. 11 186

T'ox uznannsa 1972

Towm 11

COJIEPYKAHIE

B.Il. IlratonoB. Asirebpanyeckue rpymnibi )
Bsemenue 5

Yacts 1. CrpykrypHas Teopus ajredpantdecKux rpynd 6

1.1. Ctpoenue anrebpandecKuxX IPYII HAJ YHUBEPCAJIBLHBIM HOJIEM 6
1.2. Knaccudpukarus anrebpandeckux CPYIN HA YHUBEPCAJIBHBIM HOJIEM 7
1.3. Anrebpandeckue rpynnbl HaJ HE3AMKHYTHIMHA OISIMA 8

1.4. Knaccudukanus morynpocThix aaredpandecKux IPYIN HAJ HE3AMKHYTHIMA IOJIAME 9
1.5. Bompocs! paruonagbHOCTH 11

1.6. Anrebpanveckue rpynnsl HaJ JOKAJbHBIME MOAIMU 12

1.7. ABromopdusmsl u romomopdu3msl anrebpanmteckux rpymm 13

1.8. [IpencraBienus aarebpawdeckKux rpymnm 15

1.9. Anrebpauweckue rpynnsl npeobpasosanuii 15

1.10. IlpumeneHus anarebpandeCKuxX rpynn K abCTPaKTHBIM rpymnmnaMm 16
1.11. Hpyrue Boupocsl 17

Yacte 2. ApudmMerndeckas: Teopus ajaredpandecKux rpymm 17

2.0. Ucroxu u upegmer teopuu 17

2.1. Apudmernveckue rpyumnsr 18

2.2. I'pynnsr agesneit 19

2.3. Yucaa Tamarasa 19

2.4. Anmporcumanusa B aarebpandeckux rpynnax 20

2.5. Konrpysu-npobiema 22

2.6. Knaccudukanus MaKCUMaJbHBIX apU(PMeTHYeCKUX Ipynn 23

2.7. llpobnema poga B apudmMernIecKkux rpynmax 24

2.8. Koromomoruu apucdmerndecKux rpymnn 25

2.9. Koromouioruu l'asya u npunnun Xacce 26

2.10. pyrue Boupocs! 27

Bubmuorpadus 28

J.B. AnekceeBckuii. I'pynmnbr JIu u ogHOpOaHBIE TTPOCTPaHCTBA 37

§ 1. Crpykrypa rpynm Jlu u aarebp Jlu 38

§ 2. HenpepeiBusle moarpyuns! rpynm Jlu 46

§ 3. Jluckpernsie moarpynnsl rpymm Jlu 50

§ 4. lecdbopmanuu u cxxkarus anredp Jlu 57

§ 5. Komeunomepubie IpeACcTaBIeHus rpyun u aarebp Jlu 61

§ 6. I'pynnet Jlu npeobpazosanwuit 65

§ 7. leomeTpust OZHOPOAHLIX HMPOCTPAHCTB 72

§ 8. OgHOpPOAHBIE BEKTOPHBIE PACCJIOEHNS U NHBAPHAHTHBIE nuddepeHIaIbHble OLIePATOPI HAa OZHOPOAHBIX IPOCTPAHCTBAX
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§ 9. Tomomorus rpynn Jlu u OJHOPOTHBIX TPOCTPAHCTB 81
§ 10. O6006mmenus rpymnm Jlu 85

§ 11. Hekoropsie nmpuioxkenus: rpymm Jlu 92
Bubaunorpadus 93

A.JI. Ouumuk. IIpocrpauncrsa Ilreiina 125

§ 1. IlpegBapurenbuble nouaTus 126

§ 2. KorepenTHble aHATMTHYIECKHE ITy9IKH HA mpocTtpaHcTax [IlTeifina u ux koromosoruu 129
3. Tonosoruyeckue cpoiicrsa npocrpancrs Llreiina 134

4. Briosxenwst u morpysxerust 8 CN 136

5. IIpobaema Jlesu 137

6. [Mpuanun Oka u rosoMopdHbIE paccioenus: Ha T npoctpancTBamu [1lreiina 142
Bubmuorpadus 146

A.Il. Tupokos. CTpykTypbl Ha AuddepeHIITuPpyEeMbIX MHOTO000pa3usax 153
Bsemgenune 153

§ 1. Uccnenoanus o reopuu G-crpykryp 153

§ 2. CTpyKTYpHI, OpeesieMble 33 JaHUEM TEH30DHBIX I0JIE€ll U pacupenesennii 156
§ 3. CTpyKTypHI mOUTH Tpou3BeaeHus 159

§ 4. Pumanoss! paccioenns 161

5. [TouTu KOHTaKTHBIE CTPYKTYpPHI 163

6. f-cTpykTypbl U ux 0000mEeHus 172

7. KacarelbHBIE pACCIOEHUs ¥ CBA3aHHBIE C HUMU CTPYKTYPHL 176

8. CuMILIeKTHYeCKue U POACTBEHHBIE UM CTPYKTYPbI 179

§ 9. Hexoropsie apyrue crpykrypst 180

§ 10. CTpykTypsl, oupezensiembre ajarebpamu 182

Bubsuorpadus 185

B.U. Bauzuukac, 3.10. Jlyneiikuc. 'eomerpust nudpdepenimanibHbIx ypaBHEHUN

§
§
§
§

209

Bsemgenue 209

§ 1. Paccmoennoe npoctpauctso JP(Vp,, V) 217

§ 2. leomeTpus cucreM OOBIKHOBEHHBIX JUMDdEPEHINATBHBIX YpaBHeHnH 221

§ 3. 'eomerpusa cucrem auddepeHIUANbHBIX yPABHEHHHE ¢ YACTHBIME IPOU3BOSHLIMU 226
§ 4. O riobasbHO# reomerpun cucTeM AnddepeHnnaIbHbIX ypaBHeHuu 243
Bubmuorpadus 247

Tox mamannst 1974

Towm 12

COJIEPYKAHNE

A.B. Mausbiies, E.B. Ilojgcbinanud. AHajinTuvdeCcKue MeTo/ibl B TEOPUU CUCTEM

anodaHTOBBIX YPABHEHUIT 1 HEPABEHCTB C ODOJIBIIINM YKUCJIOM HEU3BECTHHIX )

ol

§ 1. Beenenue 5

§ 2. AnauTuBHBIE TUOMAHTOBB CHCTEMBI 10

§ 3. Teopema Bepua 06 ofmieil cucreme OZHOPOAHBIX TUO(MAHTOBBIX YPABHEHNH HEYETHBIX cTeneHeil 18
4. O61mIre 0AHOPOAHBIE U KBA3HOHOPOIHBIE JUOMAHTOBLI CUCTEMBI 19

5. Heogaoponuste guodanTOBL ypaBHenus 28

6. /lnodaHTOBLI HEPABEHCTBA 28

7. IIpobHbie 101 CUCTEM HOJUHOMOB OT HECKOJIbKMX [I€PEMEHHbIX 38

Bubauorpadus 40

IIpunoxkenue Kk 6ubnamorpaduu. Paborsl mo npobiaeme Bapunra 47

A.B. MuxaneB. Koabna sagoMmopdu3sMoB MoayJieii 1 CTPYKTYPbl MTOIMOIY e

Beenenwue 51

. Konpra sH10MOphU3MOB Pa3INYHBIX KJIACCOB MOAysel 52

. Kosbriesbie cBo¥icTBa KOJer 9HI0MOP(MU3MOB 56

. Panukausl Koster 3H10MOPPU3IMOB MOAyIel 59

. Konbra su10MOphU3MOB U Pa3JIOKeHUS MOIYJIeH B IpsaMble CyMMBI 60

. Onmcanue koJer 3HAOPMGU3MOB, OMPEILIIEMOCTh MOAYJIEH UX KOJbIAMU SHAOMOPGU3MOB 61
. Kospia 9acTHBIX KOJIel] 3HAOMOPMU3IMOB U HOPSAAKH B KOJIBIAX HIOMOPOU3IMOB 62
. I'pyuner aBromopdusmos mogyseit 64

. Moaynu Kak MOZYJIH HaJ CBOUMH KOJbIIAMH 3HIOMOPdOU3IMOB 64

9. DKBUBAJEHTHOCTDb U JBOWCTBEHHOCTDH 65

10. CrpykTypa noaMmoaysteit moaymis 66

11. CroiicrBa OTHEIBHBIX SHAOMOPGU3MOB 68

Bubauorpadus 68

O~ O Ut W
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N.B. Hoarayes, B.A. UckoBckux. 'eomerpusa ajiredbpandecKknux MHOTroo0pa3uii

7

. BuparuonaabHast reomeTpus 78

. Teopema Pumana — Poxa u Teopus nepeceuenuit 88

. Anrebpangeckue MUKJIbL 93

. I'eomerpus cemeiicTs MHOr006pa3uii 98

. Monyna anrebpamdeckux MHOroobpaswuit 105

. llepuogsl uaTerpasnos Ha anrebpamdecKux MHOrooOpasusx 118
. Teomerpust anrebpamdeckux KPUBLIX 124

. l'eomeTpust aarebpandeckux MOBepXHOCTEH 128

. BexTopubie paccioenus 133

Bubmuorpadus 137

9.T. llo3uak, E.B. IlTukun. IloBepxHOCTU OTpUIIATEJIbHOI KpUBU3HBI 171
§ 1. Bo3HukHOBeHHE IPOGIEMATHKE [0 TEOPUs HOBEPXHOCTEH orpunaTesbHoil Kpususuel (O630p pabor g0 1950 r.)

O 00 IO Ut WK~

§
§
§
§
§
§
§
§
§

171

§ 2. Pa3BuTue Teopuu moBepxHOCTE oTpuIaTenbHol KpususHel (O630p pador ¢ 1950 mo 1960 rr.) 180

§ 3. IlocTpoeHHe TEOPUH TOBEPXHOCTEH OTPUIATEIbHON KpuBM3HLI. PaGoThl Mo ceqnoBbiM moBepxHOCTAM (O630p
pabot mocse 1960 r.) 185

§ 4. HexoTopsle HepelneHHbIE BOIPOCHl 199

Bubsmorpadgus 201

Tox nzmanua 1974
Tom 13

COJIEPYKAHNE

I'E. Munn. Teopus nokazaresbers (Apudmerunka u ananmus) 5

Beenenune 5

§ 1. ®opmasbHbIE CUCTEMBI KJIACCHIECKON M WHTYHUIIMOHUCTCKON apudmernku. HeratuBuelil mepesos 8
§ 2. Cucrema T IPUMHUTHBHO PEKYyPCHBHBIX OLEPATOPOB 12

§ 3. T'éxenenckast mutepnperanus 18

4. CnencrBus TeopeMsl 0 KoppektHocTu. Cucremsr HA,,, HAY 21

BrrancauMocTh TPUMUTUBHO PEKYPCUBHBIX TEPMOB 23

DopMaJbHBIE CHCTEMBI KJIACCHYIECKOr0 aHatu3a 26

Cxema Gap-MHAYKIWUK U KJIACCUYEeCKUi aHanu3 28

Cxema BR 6ap-pekypcuu. ['€nenesckas unrepuperanusa Bl 8 T+ BR 31

BrraucaumocTs 0ap-peKypCUBHBIX TEPMOB 34

§ 10. Jloruka 2-ro mopsaka 36

§ 11. PaboTs! 0 HOpMAIHU3ATNE U (PYHKIIMOHAIBLHBIX WHTEPIIPETAIUAX, OMybauKoBanubie nocae 1970 roga 43
Bubauorpadus 45

ML.III. Hanenko, E.I'. Illynsreiicpep. Kateropum 51
Beenenwe 51

§ 1. Bukareropun u ux o6obeHus 52

§ 2. Kareropuu ¢ unsosionueii 56

§ 3. Kareropun ¢hpyHKTOPOB U (DYHKTOPDHOE HCUHCIeHHE 63

§ 4. Momaapl u conpsizkeHHBIE (PYHKTOPHI 71

§ 5. PedbiexTuBHBIE TIOJKATErOPHH, TPEAMHOr000pa3ust, MHOTOOOpa3us u GuMHOroo6pasus 78
§ 6. Pajukannsl B Kareropusix 86

§ 7. KoHKpeTHOCTH KAaTeropuil U NpeaCcTaBHMOCTb KOHKPETHBIX Kareropui 91
§ 8. AKCHOMATHYECKas] XapAKTEepU3aIis HEKOTOPLIX KaTeropuit 95

§ 9. BaMKHYTBIe U OTHOCHTEJbHEIE KaTeropuu 98

§ 10. Korepentaocts 105

§ 11. Tomocsr 107

Bubmauorpadusa 113

B.U. Manbixun, B.!. Ilonomapes. O61uast ronosiorusi (TeopeTnko-MHOXKEeCTBEHHOE

HanpasJienue) 149
§ 1. JleCKpUIITHBHAST TEOPHST MHOYKECTB, OyJIeBBI aJIre€OPhl, IKCTPEMATBHO HECBSI3HBIE TPOCTPAHCTBA, CTPOEHHE YIBTPAPUIHTPOB

O 0 =1 O Ut

§
§
§
§
§
§

151
. CTpyKTypHBIe cBOlicTBa Tomosoruii 158
. KapanranbHO3HAYHBIE HHBAPUAHTHL TOIOJOTHYECKUX IPOCTPAHCTB 165
. O0630p pe3y/IbTATOB, CBA3AHHBIX € aKCHOMOM Maptuna 172
. Pacmupenus TonosioruuecKux npocrpancTs 177
. CroiicTBa TOMOJIOTUYECKUX MTPOCTPAHCTB THUIIA, KOMIAKTHOCTH. H-3aMKHyThIE TpocTpaHcTBa 186
. E-xommakTHBIE TIpOCTpaHCcTBa 196
§ 8. Pasnoe: /Ilnaguyeckue MPOCTPAHCTBA U AMAIUYECKHE OMKOMIAKTHI. Tomojoruyeckue rpynmnbl. Merpuueckue
NIIPOCTPAHCTBA, L-IIPOU3BeIeHU TOTOJIOTNYECKUX IPOCTPAHCTB. Pa3moKMble 1 Hepa3JI0XKUMBIE IPOCTPAHCTBa. [IpocTpancTBa
cxopumoctu. Hecranmaprueiit ananus B ronosgorun 201
§ 9. O HoBeiimux pesyabratax 211
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Bubauorpadus 213

B.M. Byxmrtabep. Kobopan3ambl B 3aga4ax ajredpamvdeckoii Tomosorum 231
§ 1. ®opmasbHbIe IPYNNB 1 KOOOPAU3MBI 231

§ 2. Komnnexcuble 60pAu3Mel ¥ KOOOPAU3IMBI KJIETOUHBIX KOMILIEKCOB 242

§ 3. CuMmiekTHYIeCKre KOOOPAM3MBI 247

§ 4. Jle#icTBus rpynn Ha MHOroo6pasuax u KO6opau3Msl 250

Bubmuorpadus 258

I0.T. JIymucre. AuddepennmnanbHasi TeOMeTpUs MOAMHOr000pa3uii 273
§ 1. ITogmuOTO0OPa3Ms N-MEPHOr0 IPOEKTUBHOIO IPOCTPAHCTBA, 274

§ 2. TToqmHOT006PA3Us TPOEKTUBHBIX MPOCTPAHCTB MaJbIX pazMmeprocteit n (4 < n < 7) 283

§ 3. Adbdunnas reomerpus nogMHOro0dpasmit 286

§ 4. T'uneproBepxHOCTH €BKINI0BA MIPOCTPAHCTBA 289

§ 5. EBksingoea reomerpus noaMHoroobpasuil kopazmepuoctu k > 1 292

§ 6. [ToqmHOTOOOPA3MsT PEMAHOBBIX IPOCTPAHCTB MOCTOSHHON KpUBU3HBI 303

§ 7. Ilogmuoroo6pas3usa NCEeBAOEBKINAOBLIX H IICEBAOPHMAHOBBIX IPOCTPAHCTB IOCTOSHHON KPUBH3HBI 311
Bubmauorpadus 314

Ton m3mannsa 1975

Towm 14

COJIEP2KAHUE
B./I. Ma3ypos. Koneunbie rpynnbi 5

ITIpocTsie rpynmsr 5

IToarpynnoer 18

JloKaabHAs CONPSA>KEHHOCTDH 3J1eMeHTOB 19
I'pynnel ¢ dakropuzamnueit 21

p-rpynnsl 22

AsTomopdusm 24

Oraenbable 3aMedanus 28
Bubmuorpadusa 29

JI.A. CkopusikoB, A.B. Muxanes. Moaysu 57
Bgenenwne 57

§ 1. Kareropusa momymeit 58

§ 2. Tomosiornueckas Kaaccupuraiums koser 82

§ 3. Jlokasnmsarmus, pajgukansl u ducrora 103

§ 4. Tonosmornyueckue u ynopsgodeHunie Mmoxyan 120

§ 5. O6obimenus momyseit 125

Bubsmorpadus 134

B.A. Apramonos. YHusepcaJjibubie ajredops: 191

§ 1. CTpyKTypa NMPOU3BOJHBIX OMEPAIUii U CMEXKHBIE BOIIPOCHI 192

§ 2. Muoroo6pa3us u KBa3uMHOTr0o6pa3us anrebp. Hezasucumocts B anrebpax 197
§ 3. Teopernko-anrebpandeckrue KOHCTpYKIuu 206

§ 4. CoernuasbEble Ky1acchl aarebp 212

Bubmuorpadus 217

B.N. Benepuukos, A.C. @®enenko. CuMmMeTpuiecKne MpOCTPAHCTBA U UX 00001IIeHIS
249

Bgenenune 249

§ 1. CuMmmeTpuUIecKue IPOCTPAHCTBA 250

S 2. O606IIeHNsT CHMMETPHIECKUX MPOCTPAHCTB 265
Bubsuorpadpus 272

B.U. Bamukos. Kiyiacchl HOBbIX pernieHuil ypaBHeHunil JiiHmireitna 281
Beenenune 281
. Baxyywmusie pemenusn (Rag =0, Rog = Agag) 282
. Pemenus ypasuenuii Ditnmrefina s ObIIEBUAHON MaTepuu U HAEANbHON xkuakoctu 290
. YpaBHeHUs DUHIITEHHA ¢ TEH30POM SHEPIUU-UMIIYJIBCA JIEKTPOMArHUTHOTO 110 296
. I'paBuranuonusie Boanbl 303
. Kocmomnoruuaeckue pemnienus 308
6. Pemenus ypaBaenuii DifHinTeiHa ¢ TEH30pPOM YHEPIHU-UMITYJIbCA TOJIEH, OTIAMIHBIX OT JIEKTPOMATHUTHOTO ( ME30OHHOE,
HEHTPpHHHOE U T.4. noss) 319
Bubmuorpadus 319
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Ton m3manns 1976

227



Tom 15

COJ/IEPYKAHIE

O.M. ®omenko. llpusioxkeHnsi Teopun MOAYJIIPHbIX POPM K T€OPUU HUUCEJT D
§ 1. Teopus 'ekxe 5

. Ceeptka Pankuna. CBs3p MOIYJIAPHBIX DOPM OJHOU M HECKOJIBKHX IepeMeHHBbIX 17

. Monynsapuere popMbl nOJIyeaoro seca 26

. [Ipusoxkenne K KBaapaTuIHbIM popmam 30

. CpaBHenus nnsa koadgdunuentoB Oypve Moayasapusix dhopM 35

. [Ipenensunie popmynsr Kponekepa. dra-dpyukius Jenexkunga 45

§ 7 AHAJIUTHYECKAsT TEOPHS YUCET U MOAYAAPHBIE POPMBI H2

§ 8. Paznoe 57

Bubmuorpadus 62

A.JI. Ouummuk. IlceBAOBBITYKJIOCTh B TEOPUHN KOMILJIEKCHBIX IIPOCTPAHCTB 93
I'nasa [. [IceBnoBrimykiocTs. IIpoctpancrsa [lTeiina 94

§ 1. KorepeHTHble aHAJIMTAYECKHE ITyYIKU HA mpocTpancTBax [1ITeitHa u ux Koromosoruu 95
§ 2. IIpobnemsr Kyzena u Ilyankape 97

§ 3. T'o1oMOpP(dHO BHIMYKJIBIE KOMIAKTH 98

§ 4. IlcepmoBrimykocTs u mpobaema Jlesu 100

§ 5. Tomomopdubie paccioenus u runoresa Ceppa 107

§ 6. Pazunie Bompocsr 110

I'napa II. IlceBROBBIIYKIIOCTD U IICEBIOBOIHYTOCTH 115

§ 7. p-BBIILYKJIBIE U ¢-BOTHYTHIE 06/1aCTH U npocTpancTsa 115

§ 8. TeopeMbl KOHEUYHOCTH U OTAeUMOCTH 119

§ 9. HexoTopsle mpuMepsl U YacTHBIE ciaydan 120

§ 10. IlceBmoBOrHYTEIE IPOCTPAHCTBA 122

§ 11. BeimykJible U BOTHYTBIE OTOOpaykeHust 124

§ 12. g-mosHbIEe IPOCTPAHCTBA. 1TOMOMIOTHYIECKHE CBOMCTBA P-BBIMYKJILIX H ¢-IIOJHBIX IPOCTPAHCTB 127
§ 13. Ilpomomkenne pyHKIMH 1 mogMHOr006pasuit 131

I'nasa I1I. Merpudeckue CBOCTBA BEKTOPHBIX paccsjoenuii 132

§ 14. Tloso>kuTeNIbHBIE U OTPULIATEIbHBIE PACCIoeHust 132

§ 15. Cnabas MOJOKUTENBHOCTD U CIabasi OTPUIATEIHHOCTE 138

§ 16. Tounbie Teopembl ucue3noBeHus 141

§ 17. CrabuabHbIE TEOPEMBI HCUe3HOBEHUs 146

§ 18. OOubHbIE PACCIOEHHUSI U BJIO2KEHUA B IPOEKTHBHOE IPOCTPAHCTBO 148

§ 19. Pazubie Bompocsr 154

Bubsmorpadus 156

9.I\. llo3usk, .. Cokosos. U3oMmeTpuyeckue 1Orpy>keHusi pUMaHOBbIX IIPOCTPAHCTB

B €BKJIUJIOBbBI 173
§ 1. O630p paboT mo m3omMeTpruecKuM morpykenusm 10 1950 roma 174
§ 2. PaBoTsl mo Teopun morpyzkenuit nmocae 1950 roma 178
§ 3. 3oMeTpudecKue MOrpy>KeHust MPOCTPAHCTB ¢ nHAepUHUTHON MeTpukoit 189
§ 4. O IpUIOKEHUIX TEOPUU MOTPYKeHuit B 00mmeit Teopun oTHOCUTEAbHOCTH 197
Bubsuorpadus 202
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Tox uzmanua 1977

Tom 16

COJIEPYKAHNE

B.M. Bpeauxuu. Pazdbuenue Ha cjaraeMbie C IIPOCThIMU YUCJIAMU D
§ 1. Pa3buenue na npocrtore gucaa 6

§ 2. Bunapnasga npo6rema l'onpnbaxa 7

§ 3. Tepuapuasa npobaema lonbabaxa 11

§ 4. IIpobaema cmermanuOro THIA 13

§ 5. Anrebpaudeckue 0606mmenusa 21

Bubsuorpacdus 22

10.". MepzasikoB. Jluneiiabie rpyiiibt 35
§ 1. Kaxwue rpynns! guHeiabr? 35

§2. Agprepuatnsa Turca 39

§ 3. CBobonubre rpynnst 45

. Pazpemmmsbre rpynner 49

. HunpnotenTHele rpynnet 53

. I'pynnsr vHag Z 55

. Hopmasipable monrpynnsr 59

. [Topoxgaromue u coorHomenus 64
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§ 9. ABroMopdusmbl 67
Bubsuorpacdus 72

B.A. AuapynakueBu4, B.A. Apuayros, .M. l'osin, FO.M. Pa6yxuH. A ccoruaTnBHbIe

KoJibITa 91
Bsenenwne 91
§ 1. Pagukansl koser u aarebp 91
§ 2. Kosblia ¢ moJIMHOMUAIBHBIME TOXKIECTBAMH 97
§ 3. Kosbma wacrasix 105
4. Pacmupenus, Biaoxenus koJer; 108
5. YcmoBUS KOHEYHOCTH, IPSMBIE CYMMBI, IpsAMBIe Tpou3Beaenus 110
6. Paznugannsie kaaccel koserr 115
7. I'pynnossie kKosbra 124
8. Tomosiornvyeckue u ynopsagodeHHble Koabia 131
9. Jlpyrue Bompocsl Teopuu Kojer 138
Bubsuorpadus 143

9.B. Buubepr, O.B. Illsapiuman. Pumanossl nosepxuaoctu 191
Bgenenune 191

Crucox obo3unagennii 191

§ 1. JIsymepHas tomosorusi 192

§ 2. ®dyxkcoser rpymnsr 200

§ 3. IIpocrpanctso Telixmromnepa 210

§ 4. Orobpaxxenne nepuonos 220

§ 5. Paznumunbie pe3yabraTsl 223

Bubsmorpadus 230

§
§
§
§
§
§

T'on uznannsa 1978

Tom 17

>

JI. Muniuua. AdesieBbl Tpynnbl 3
. IIpumapusle rpynns 3

. I'pynmnsr 6e3 xkpydenus 7

. Cmemnrannsie rpynnsr 10

. [Ipambie cymmbl. [Ipsameie npoussenenus 11

. CepBanTHOCTb U ee 0000menuss 17

. N-BBICOKHE IOATPYIIIBL 22

. DupoMopdu3MbL, aBTOMOPQU3MbI, roMoMOpdu3Mbl, n30MOpdu3MbI 1 ux 0600Imerus 24
. ,, R, TenzopHoe npoussegenue 31

. Kosbna ¢ 3agannoit agaurusuoit rpyuunoit 36

§ 10. Jpyrue Bompocsr 39

Bubmuorpadus 47

T.A. Hockos, B.H. PemeciienaunkoB, B.A. PomanbkoB. BeckoHeuHbIe rpy bl 65
§ 1. Coboamble KOHCTPYKIAU 66

§ 2. Onpegengomue COOTHOIIEHUS (2

§ 3. Muoroobpasusa 77

§ 4. Pazpemnmsre rpynnsr 81

§ 5. Ilepuogmieckue rpynns 89

§ 6. PUHUTHO ANMPOKCUMUPYEMbIe TPYIIILI 93
§ 7. AnropurMmudeckue mpobaemsr 99

§ 8. TeopeTuko-moeapubIe MeTOAB 105

§ 9. l'omostoruueckue merogsr 111
Bubauorpadus 119

B.4. JIun. Kockl ApTuHa u cBA3aHHbIE C HUMU TPyHOObl U MPOCTPaHCTBa 159
§ 1. OcuoBubie noHsgTHA 160

§ 2. Auropurmudeckue upobsemsr 172

§ 3. HexkoTOopble TEOPETUKO-TPYIIIOBBIE CBOMCTBA rpynn Apruna 184

§ 4. IlpescTaBienus: KOC nmepecTaHOBKamMu 189

§ 5. Tomomopdubie rpynn Apruna 196
§6
§7
§8
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. Koromousoruu 200

. Cenapabesipable anrebpansteckue ypasuenus 203

. HekoTopsle aHaIuTHYeCKHE CBOMCTBA IPOCTPAHCTB PEryasapHBIX opouT 209
§ 9. Cynepuosunuu ajrebpandeckux pyuxruit 217
Bubmauorpadusa 219

B.A. Ilaceiakos, B.B. ®enopuyk, B.B. ®ununnos. Teopus pazmepuocTtu 229
Baenenne 229
§ 1. Pa3sMepHOCTh B €BKJIUJOBBIX U METPUYECKUX MPOCTPAHCTBAX 229

229



235

73

§ 2. BzaumooTHOIIEHUS MeXy OCHOBHBIMH PAa3MEPHOCTHBIMU MHBaApUAHTAMHU U HUX 3KBHUBAJEHTHBIE OIpeaeeHudA

. MOHOTOHHOCTB, TEOPEMBI CYMMBI U CJIOKeHUus 243

. OrobpazkeHust ¥ Pa3MepPHOCTL 245

. PazamepHocTh TOmOMIOrMYECKHX pou3BedeHuit 254

. ®aKkTOPU3ANUOHHBIE TEOPEMBI, YHHBEPCAJIbHLIE IPOCTPAHCTBA, OMKOMIAKTHLIE pacmupenusa 260
. ObpaTHbIe CIIEKTPHI 265

. KanTropossr MuOroo6paszus 270

. Axcromaruka pasmepHocTH 271

§ 10. MeTpuueckue pazmepHocTu 272

§ 11. PazMepHOCTb PABHOMEPHEBIX IPOCTPAHCTB KU IPOCTPAHCTB Oiau3octu 273
§ 12. JIpyrue dyHKIEM pa3MEepHOCTHOTO TUa 274

§ 13. BeckoneunoMepHbBIE IPOCTPAHCTBA 278

§ 14. HekoTOpbie OCOBHAKOM CTOSINKAE BOIPOCH TEOPHUU pPa3MepHOCTH 281
Bubsmorpadus 282
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T'ox mznannsa 1979

Tom 18

COIEPZ2KAHUE
10.A. Baxrypuu, A.M. Caunsbko, U.II1. IITecrakos. HeacconuarusBHbie KOJIbIA

. Beckorneunomepusnie anrebpst Jlu 3

. MlopmanoBs! anre6pel U CBA3AHHBIE ¢ HUMH ajirebpandecKne CTPYKTYphl 13
. AnprepHaTHUBHLBIE KOJIbIA 28

. [IpaBoanbrepHaTHBHBIE KOJIbLA, aare6psl Tuna (v, d) u obobuenus 34

. Anre6per Massesa 39

§ 6. O6mue Bompocsr 41

Bubsmorpadus 44

N.B. Yepenuuk. Asiredpanyeckue acii€KTbl JBYMEPHbIX KUPaJbHbIX IoJjieii 11
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Bgenenwne 73

§ 1. IIpeobpasosanue Bakaynmga 87

§ 2. JloxasipHBIE 3AKOHEL paccesHus 96

§ 3. DuemenTs Teopun paccesuust 107

§ 4. Anrebpo-reomerpudeckue pemenus 126
Bubmuorpadus 147

A.B. ®ykc. Cioenunsa 151

§ 1. Obmas teopus 151

§ 2. dBHBIE KOHCTPYKITUH CiioeHuit 159

§ 3. KauecTBennas reopus cioenuit 165

§ 4. Kuaccudukanus cnoenwnii (teopust Xednurepa — Tapcrona) 175
§ 5. XapakTepucTuiecKue KaacChl CjioeHn# 182
§ 6. CreruaJsbHble KJIACCH caoeHnit 189
§ 7. Ilpyrue paborer 195
Bubmuorpadus 198

Ton n3manns 1981

Towm 19

COJIEP?KAHIE

B.M. KonbiToB. YOOopsgodeHHbIE TPyIObI 3

§ 1. JIuHe#HO yIOpSAOUEHHBIE TPYIIBL 3

§ 2. PemmeToyHo ynopsaoueHHble IPYIIELL 6

T'pynmsr aBTOMOP(U3MOB JIHHEIHO YIOPSLOUEHHBIX MHOXKeCTB 14
Tononoruveckue [-rpynnst 16

VuopsaaoueHHble Ipynnsl, O1u3kue K [-rpynmam 17
IIpomosKeHusT 9aCTUYIHBIX MOPAIKOB 19

Iuruposannas sureparypa 20

B.T. Mapkos, A.B. MuxaJes, JI.A. CkopusikoB, A.A. Tyranbaes. Moy 31
§ 1. Kareropus momayneit 33
§ 2. Tomosiornueckas Kaaccupuraims koser 48
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§ 3. Pajukamnl, JOKAIU3AIUKA U IUCTOTA 66

§ 4. Monynu ¢ DOIONHUTENBHBIME CTPpyKTypamu 81
§ 5. O6obrmenusa Momymeit 84

IluTupoBannas sureparypa 86

A.A. NNanumukwuu. Mogyssipabie ¢popmbl 135

§ 1. Moaynsapuste dpopmel u L-pyuxnun. CBa3b ¢ Teopueil npeacrasnennit rpynn 136
§ 2. ABromopdubie dpopmbl u L-dyukmnuu. CBA3b ¢ Teopueil npeicTapienus rpynn 144
§ 3. ABromopdusie ¢popmsl u runore3a Apruna 155

§ 4. TTogbem aBToMOpdHBIX dhopMm 161

ITutupoBanuas sureparypa 169

FO.M. Cvmupnos. Teopusa nreiinos. I 181

§ 1. OcuoBHble mOCTpOEHUsT 182

§ 2. IlTeiinoBble MHBAPHAHTEL U CBOMCTBA 184

§ 3. Kareropusiit acieKT u HEIPEPHIBHOCTL 187

§ 4. Teopemnr I'ypeBuua u Yaiitxena 189

§ 5. Teopema Breropuca — Cmeitna u gpyrue 190

§ 6. ITlelinoBast SKBUBAJIEHTHOCTD W KJIETOYHOE TO100ue 192
§ 7. YcroliuuBocTh U perpakThl 194

§ 8. [ToABUKHOCTD U N-MOIBUKHOCTEL 196

§ 9. [MleiinoBas pa3MepHOCTH U HyIM3KKE K Hell nHBapuaHTH 197
I[TutupoBanHas smreparypa 199

B.I'. Boarauckuii. Kombunatopuas reomerpus 209
§ 1. PaBHOCOCTaBIEHHOCTH MHOTOTDAHHUKOB 209

§ 2. Teopema Xenmu u H-Bommyknocts 228

§ 3 IIpoGaema Bopcyka 239

§ 4. Bamaum oceemenust 247

§ 5. O6obImenHast BBIIYKJIOCTh U Pa3MEPHOCTHLIE HHBAPUAHTHL 254

§ 6. YmakoBKu ¥ TOKpbITHSA 260

IuTupoBannas jgureparypa 267

Towm 20

COJIEPYKAHNE

}0.H Myxusn. Tonosiornyeckue rpyIibt 3
§ 1. I'pynmnoseie Tomosioruu 4

§ 2. Mopduzmsr 6

3. KommyrarusaOCTh M €€ 0600meHuss 9

4. YcnoBust KOHEYHOCTHA U JUCKPETHOCTH 15

5. [MoArpynmnsl JTOKaJIbHO KOMIIAKTHBIX TPYII 26

6. Muoroobpa3zust 36

JlntepaTtypa 42

A.A. Cycaunn. Aaredbpanyeckas K-reopus 71
Bsemenne 71

I'masa . Kiaccuueckas K-reopus 72

§ 1. IIpoexTuBHble MOmysIu u dyurTop Ko 72

. [Tpobrema Ceppa u runoresa Bacca — Ksunena 76

. DuieMeHTapHBIE MaTpunsl U GyHKTOp K1 79

. Crabunbubiii panr u crabuausamnus 80

. Konrpysummnpotizema 81

. I'pynnsr Creitabepra u dyunkTop Ko 83

. Teopema Mypa — Marcymoro 83

. l'omomopdusm HOpMEHHOTO BhIUeTa 85

. K2 juist neHTpaJbHbIX IIPOCTHIX aJjrebp 88

aBa [I. Briciras K-teopust kostery 90

. CuMmiunuanbHble MHOXKECTBA U X reoMeTpudeckue peanmnsanuun 90
. K-teopusa Bonoguna 92

. +KoHCcTpYKIua Kputena 93

. Yuuoxkenue B K-teopun Ksunnena 95

. Cpapuenune K-teopuit KBuiamena u Bonoauna 96

. Crabunusauust B Boiciedt K-reopun 99

I'nasa III. K-Teopus Tounbix kareropuit 101

§ 1. Knaccudunupyromiee mpoCTpaHCTBO MaJjoi kareropuu 101

§ 2. Q-xoucTpykuus 103

§ 3. CpaBHenue ¢ +KoHCTpyKnmei 105

§ 4. Toumere ocIeL0BATEIBHOCTH, (DUABTPAIUK U Pe30JbBeHTEl 108

won
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§ 5. OTkpyuuBaHue u JoKaIU3aIusd B abeseBbx KaTeropusax 118
§ 6. I'pagyupoBanubie KOJIbIA 112

§ 7. ®uabTpOBAHHBIE KOJBIA 112

§ 8. JBoitHast (Q-KOHCTPYKUMS U YMHOXKeHus 114
I'nmasa IV. K-reopus cxem 118

§ 1. ®yuxTopmanpHoe nosegenue rpymn K; u K/ 118
§ 2. BaMKHYTBIE TOACXEMBI 119

§ 3. Addunnble u nupoekTuBHbIE paccjaoenus 121
CriekTpajbHasi MOCJIe0BATEIHHOCTE 122
K-koromomoruu 124

XapakTepucTudecKue KJaccol 126

Teopema Pumana — Poxa 129

JIuteparypa 131

JA.B. Anekceesckuii. I'pynnbt Jlu 153

§ 1. Kuuru u 0630psl no rpynnam Jlu u cMmexubIM BompocaMm 153

§ 2. Crpykrypa rpyun JIu u axrebp Jlu 155

§ 3. HenpepbiBHBIE TOATPYIOLI U momaareopst Jlu 157

§ 4. luckpernsle moarpynns rpymmn Jlu 160

§ 5. YHuBepcaJgbHBIe 00epTHIBaIOMNE aaredbpsr 164

§ 6. Koneunomepusbie npeacrapienus rpynn u ajarebp Jlu 166

§ 7. HerpansutusHble aeiicrsus rpymnm Jln 168

§ 8. Tpau3uruBHbIe neficTBusg rpyun Jlu u 0gHOPOAHBIE IPOCTPAaHCTBA 175
Jlureparypa 178

o Ut

§
§
§
§

Ton m3mannsa 1982

Towm 21

COJIEP?KAHUE
B.H. PemecienankoB, B.A. PomanbkoB. TeopeTuKo-MoieJIbHbIE AJITOPUTMUYUECKIE

BOIIPOCHI TEOPUU Ipynn 3
T'napa 1. AaropuTMudecKre BOIPOCH 3
§ 1. Beenenue 3
§ 2. [Ipobaema papencrsa 7
§ 3. Ipyrue opoOaemsr 12
§ 4. Paspemumble rpynnst 16
§ 5. Ipyrue rpynnst 20
§ 6. [Ipobaema moacTanoBKE 23
§ 7. Knaccst rpyn 26
§ 8. ®dyngamenTasbHbIe IPyIObl 31
I'napa 2. TeopeTuko-MoeabHbIE METOJBI B TeOpHH rpynn 34
§ 9. Beenenune 34
§ 10. Kiaccudukamusa rpymmn o 3JeMeHTapHBIM cBoiicTBaM 39
§ 11. Kareropuunsie u crabunbHble Tpynnst 44
§ 12. Pazpermmmble 1 Hepa3peruMble TEOPUHU Tpy 48
§ 13. KomnaHbOH-T€OpUH. DK3UCTEHIMAJIBHO 3aMKHY ThI€ IPyIIIbL 53
Jluteparypa 56

B.II. IIn1atouoB, A.C. Panunuyyk. Ajarebpanvueckue rpynnbi 80
Bgenenwne 80

I'napa [. CrpykTypHas Teopus ajrebpandeckKux rpynma 81

§ 1.1. CTpykTypHBIE pe3yJIbTaThl O JHHEHHbIX asredpanteckux rpynmax 81

§ 1.2. Knaccsl CONpsI?KEeHHBIX 9JIEMEHTOB U [[EHTPAJIU3ATOPHI B ajrebpandecKux rpynnax. Perynasapasie smemenTsl 84
§ 1.3. Mopdusmer u aBroMopdu3Mbl aaredpandeckux rpymr 87

§ 1.4. Bopocs! paroHaJbHOCTH JJIs IOJYIPOCTHIX anrebpandeckux rpynm 90

§ 1.5. Anrebpandeckue Toper 93

§ 1.6. [deiictBus anredpandeckux rpymnia. OpOuTh u OLHOPOAHBIE IPOCTPAHCTBA 94

§ 1.7. [Ipencrasnenus anrebpandeckux rpymi 96

§ 1.8. Teopusa uaBapuanTos 97

§ 1.9. [Ipoaddbunnusie aarebpandeckue rpymnsl. JIpyrue o606menns aarebpandeckux rpyma 99
§ 1.10. Ipyrue Bompocsr 101

T'naBa 2. Apudmerndeckasi Teopus anredpandeckux rpymn 101

§ 2.0. Beegenue 101

§ 2.1. Apudmernveckue rpynmer 102

§ 2.2. T'pynnsr ajeneii u unciaa Tamarassr 104

§ 2.3. Aunpoxcumanus B anredpandeckux rpymmax 105

§ 2.4. Yucna u rpynnsl Kiaaccos agarebpamdeckux rpymm 107

§ 2.5. IIpobsema poma 110
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§ 2.6. Kimaccudukanusa MaKCUMAJIBHBIX apudMeTHIeCKuX moarpymm 111
§ 27. Kourpy»sui-pobaema 112

§ 2.8. I'pynnbl panuoHAJBHBIX TOYEK HAJ rI06AJbHBIMEU moasavu 114

§ 2.9. Koromosiorun I'amya n mpunnun Xacce 116

§ 2.10. Koromosorus: apudmernaeckux moarpymm 117

JInteparypa 118

A.E. 3anecckunii. JIuneiitabie rpymnnbt 135
I'nasa I. Jluneiinble rpynnsl Haj Kouabnamu 136

§ 1. HopmasbHbBIe HOATPYNNBI HOJHOM uHEHHO#M rpynnbl 136
§ 2. HopMasbHBIE TOATPYNNBI KIACCHIECKUX Ipyrn 139

§ 3. JlunefiHble TPYNIEI HAJ KOJBIAME, COAEPIKAIMUMI IPYIIY AUATOHAJILHBIX MATPHIl, X CMEXKHBIE BOIPOCH! 141
§ 4. ABromopdusmbl 1 n3oMopdusaMbr 145

§ 5. O6pasyromnue u coorHoumenus 147

I'napa 2. lloarpynnsl guHelHBIX rpynn 148

§ 6. Crpoenue GECKOHEUHBIX JHHEHHBIX rpynm 148

§ 7. Knaccudeckue rpynmsl ¥ ux moarpymnsl 151

§ 8. Koneunsie nunelnbe Tpymnbl 154

§ 9. BameuaHus 0 reOMeTPUHU JUHEHHEIX rpynm 157

§ 10. I'pynmsl 1e109ucaeHHbIX MaTpurl 159

JInteparypa 162

B.T. Mapxkos, A.B. Muxanesn, JI. A. CkopusikoB, A.A. Tyranbaes. Koubnia

9HI0MOP(PU3MOB MOayJieil U CTPYKTYPpbI noamoayJieii 183
§ 1. Kosbna sH10MOPGU3MOB PA3IUIHBIX KJIACCOB MOmysei 184
§ 2. CeoiicTBa OTHENBHBIX S3HAOMOPGU3MOB 190
§ 3. Kosbuessie cBoficTBa KoJser dH10MOpdu3MOB 191
§ 4. Pajukansl Kosern sHI0MOpdH3MOB 198
§ 5. KosbIja 9acTHBIX KOJIEI] SHI0MOPGU3IMOB U MOPSAKU B KOJBIAX HA0MOpPdu3MoB 199
§ 6. [IpescTaBienue KOJeIr KOJIbIAME dHI0MOpOU3MOB 201
§ 7. OnpegensgeMoCcTb MOy UX KOJbIaMu 3HIoMopghu3Mos 205
§ 8. Moaynu Kak MOAy/aHM HAJ CBOMMH KOJBIIAMH SHIAOMODGU3MOB 206
§ 9. Kosibja 910MOp(MU3MOB ¥ PA3JIOKEeHUs MOAyJell B npsiMmbie cyMMbl 210
§ 10. DKBUBaJIEHTHOCTb U JABOMCTBEHHOCTDH 211
§ 11. ABToMOpdU3MBI MOy e, TUHEHHbIE TPYIIBI HAJ KOJbIaMu 214
§ 12. Crpykrypa moaMmoxmysieit momyms 218
§ 13. JuctpubyTuBHBIE MOIYIN U KOJbIA 221
JIuteparypa 226

Tox uzmamnnsa 1983

Tom 22

COIEPZKAHUE
K.U. Beiinap, B.H. Jlareimies, B.T. Mapkos, A.B. Muxanes, JI.A. CkopHsikos,

A.A. TyranbaeB. AcconuaTuBHbIE KOJIbIIA 3
§ 1. Pajgukamsr 5
§ 2. AnreOpel ¢ HOIUHOMHAJILHBIME TOXKAeCTBaMu 11
§ 3. Kosbna ¢ yc/IoBHsIME KOHEIHOCTH 22
§ 4. Upeasibl, MOAKOJIBIA M 3JIEMEHTHI CO CIEIUaJIbHbBIMU CBOMCTBaMu 34
§ 5. Perynapubie u 6sim3kue K HEM Koubia. Tema 43
§ 6. [lepBUYHbIE U TIOJYIIEPBUIHBIE KOJbIIA H3
§ 7. Pacmmpenus koser u teopus [amya 57
§ 8. MHOrO4YI€HBI, PAbI, KOJbIA WHIUIEHTHOCTH 60
§ 9. Paznoe 66
JlutepaTtypa 68

JI.B. Ky3bpmun. Ilona anrebpanydeckux umces 117
§ 1. JlokanpHuble mossa 118

§ 2. llosst massIx creneneit 125

§ 3, O6mue Bonpockl apudvernku 132

§ 4. Kpyrosbie moas u [-pacmupcuus 144

§ 5. Teopus anya 160

§ 6. Paznoe 167

Jlureparypa 168

U.B. Yepeanuk. diinnrudecKue KPUBbIE 1 MATPUYIHbBIE COJINTOHHDbIE TuddepeHinaibHbIe

ypaBHeHus 205
Bsemgenune 205
§ 1. JlokanbHBIE 3AKOHBI COXpaHeHUs u peobpazosanne bakayuma — Jlapby 217
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§ 2. Anrebpo-reomerpudeckue pemenus 230

§ 3. @akTOPU3YIOMAICS S-MATPUI] B JUINNTAIECKUX (DyHKIUsIX 241
§ 4. TamuabroHOB hopMaausm 251

JInteparypa 262

Ton uzmannsa 1984

Towm 23

COIEPZKAHUE
B.I'. Kanoseii. Akcuoma 1eTepMUHIPOBAHHOCTH ¥ COBPEMEHHOE PA3BUTHE JeCKPUIITUBHOM

TEOpUU MHOXKECTB 3

Bsenenue 3

§ 1. IIpoekTUBHBIE MHOXKECTBA U IPOEKTUBHA HePapxus 6

§ 2. Beenmenue B Teopuio gerepMuHEpPOBaHHOCTH 10

§ 3. CBoiicTBa PEryisIPHOCTH TOYEUHBIX MHOXKECTB B JeTEPMUHUPOBAHHLIX YHUBEpCyMax 16

§ 4. TeopeMbl OTAEMUMOCTH U PEAYKIHUH B JeTEDPMUHUPOBAHHBIX yHUBEDPCYMax. HopMupoBaHHbIE KIACCHL 22

§ 5. YuudopMm3anus 1 JECTHUNB B JeTEPMUHUPOBAHHBIX YHUBEPCYMax 29

§ 6. [IpOeKTUBHBIE MHOXKECTBA CO CIEIHUAJbHBIMYA CEYEHUSMU B JETEDPMUHUPOBAHHBIX YHUBEPCYMax 35

§ 7. Ob0b6mennbIE HOPETEBCKOE U CYCINHCKOE IPEICTABIEHUS TPOEKTHBHBIX MHOYKECTB B JIETEPMUHUPOBAHHBIX YHUBEPCYMAaX.
IIpoexTuBHBIE OpAuHANLL 41

§ 8. Hexoropsre npusoxkenus 6opesaeBckux urp 44

Jlureparypa 47

A.I1. Mwumnnaa. AbesieBbl TpyHIbI H1
§ 1. ITpumapusie rpynmst 51

§ 2. I'pynnsr 6e3 kpyderus 54

§ 3. CMmermanubie TPYIOB 58

§ 4. Ilpamete cymmel. Ilpsavele npoussegenus 59

§ 5. CepBaHTHOCTb U ee 0b0obIeHus 71

§ 6. IN-BbICOKHE mOATPynnsL 77

§ 7. DQumomopdu3Mbl, aBTOMOP(MU3MBI, TOMOMOPGMU3MBL, H30MOPGU3MBL K UX 0600ImeHus 78
§ 8. Ext, Hom, Tor, Ten3zopHoe npousseaenue 85

§ 9, Kosbnia ¢ 3afauuoM afquTuBHOM rpynmoi 91

§ 10. Hopmuposauubie rpymnnsr 94

§ 11. JIpyrue Boupocs! 97

JlntepaTtypa 102

AN. Kocrpukun, .A. Hybapos. IIpeacraBienns KkOHeYHbIX rpyn 119
I'nmaBa [. OOBIKHOBEHHBIE IPEICTABICHUS U XapakTepbl 120

§ 1.1. Ilpeacrasnenus Haz anredOpamvecKu 3aMKHYTBIM 1oj1eM xapakrepuctuku 0 120

§ 1.2. XapakTepsl pa3pemnMbeIX Ipynn u ux 0606mennit 123

§ 1.3. Monomuanbuble npeacrapiaenns u M-rpynms 125

§ 1.4. Ilpeacrapnenus: Ha | He3aMKHYThIMU nonsmu. Uunexkc [Mlypa 126

§ 1.5. ABcTpakTHBIE CBOMCTBA IPYIIN, ONpejesseMble YCIOBUSIMH Ha XapakTepbl 129

§ 1.6. IIpoexTuBHbIe IpeacTasmenus 131

§ 1.7. [IpeacraBiaeHus u XapaKTephl YACTHBIX THIOB Ipynm 132

I'naba 2. Mogynsapssble npeacrasaesus 135

§ 2.1. Obmas Teopus 135

§ 2.2. Byioku co cnenuanabHBIMU TUMAMU JedeKTHHIX rpymn 137

§ 2.3. 'mnore3nr Bpayspa u Makkess — Asnnepuna 139

§ 2.4. [Ipyrue pesyabratsl 141

I'napa 3. llpencrasiennsa KOHEYHBIX I'Pynn tuna Jlu 144

A. KoMILIeKCHBIE ITPEACTABIEHUSI U XapakKTepbl 145

§ 3.1. ITocranoBka ocHOBHBIX mpobsem. Hekoropsie cepun xapakrepos 145

§ 3.2. Anrebpsl I'ekke n passioxkeHnne HHAYIHPOBAHHBIX XapakTepoB 147

§ 3.3. llpencrasnenus penykruBHbIX asnrebpandeckux rpyun. Teopus lenuus — Jliocrura 150
§ 3.4. YHUNOTEHTHBIE XapaKkTepsl 152

§ 3.5. [IpencraBienus Kiaccuieckux rpymm 153

§ 3.6. pyrue pesyabrarst 155

B. Monynapasle npencrabienus 158

§ 3.7. HempusoguMble IpeACTaBICHUsI HAJ aIreOpanvecKy 3aMKHYTBIM II0JI€M OCHOBHON XapaKTEePUCTHKH 158
§ 3.8. Hepazsnoxumble U IpOEKTHBHBIE MOAYIH 161

§ 3.9. CBa3p MeKy KOMILIEKCHBIMA U MOZY/ISAPHBIME xapakrepamu rpynmn 1llesasnae 163
§ 3.10. IIpexncraBiienust HAT IOJIEM XAPAKTEPUCTUKHA T # p 164

TI'naBa 4. CMmexxHBIE BOMPOCHL 165

§ 4.1. IlesrouncieHHbIE IPEACTABIEHAS U peImeTku 165

§ 4.2. [IpeacraBiaeHus rpynn MepecTaHOBOK 167

3aksounTeIbHbE 3aMedanusa 170
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JIntepaTtypa 170

C.A. Baxpamees, A.B. Capbruen. 'eomerpudeckasi Teopust yrpanJjeHus 197
Bsemgenue 197
§ 1. O6o3HaYEHNS U FJIEMEHTH XPOHOJOTHIECKOr0 HCIucaeHus 198
§ 2. lmagkme ynpasisiembie cucteMbl 201
§ 3. YupassseMocTs HenuHeHHBIX cucTeM 209
§ 4. OTobpakeHue BXOM-BBIXO]] AJis HEJUHEHHBIX YIPaBISIeMbIX ciucTeM 219
§ 5. Teopems! penefiHOCTH K CHCTEMBI IIOCTOAHHOTO paHra 237
§ 6. YCJIOBUSI ONTUMAJIBHOCTH BBICIIUX TOPSIKOB 245
§ 7. KommenTtapuu 256
Jluteparypa 257
Tox uzmamnsa 1985

Tom 24

COJIEPYKAHNE

,C. Kouaparses, A.A. Maxues, A.U, Crapocrud. Koneuynbie rpymiib! 3
§ 1. IIpoctete rpynne: 4

A. XapakTepusaluu IPOCTHIX TPYII 5
B. Knaccuduxarus npocrerx rpymn 20
§ 2. CrpykTypHBIE CBOiCTBa 38

§ 3. Apudmernueckue cBoHcTBa 45

§ 4. p-rpymnmost 49

§ 5. Paspemumsie rpynnst 50

§ 6. ABromopdusmsl 52

Hononnenue 55

Jlureparypa 56

JlonosrHeHue K jgutepaType 119

10.I1. ConoBbeB. Anrebpanveckas K-Tteopusi KBaapaTudHbiX ¢opm 121
§ 1. KBagparuunsle U 3pMUTOBbIE MOAYIH 122

. Kareropun KBagpaTUYHBIX U SPMUTOBBIX MOfyei 126

. I'pynmsr aBToMOpdu3MOB HEOCOOBIX MOayiei 127

. I'pynnsr Ko, K1 u K2 Kateropuii KBaJpaTUYHBIX ¥ SPMHUTOBBIX MOIysIeit 135
. Beicmue K-rpynner 139

. I'pynnsr Yosna 147

. I'pynmnst Uy, Vi m W, HoBukosa 153

. Anrebpanveckue KoMmIIekcsl [lyankape 163

. OpmuToBa K-TEopus TOIOJOTHYECKUX IPOCTPAHCTB 169

§ 10. JusapasibHble TOMOJIOTHN U KOTOMOJOruu 177

JIntepatypa 187

C.A. Borareriii, B.B. ®egopuyk. Teopunu peTpakToB 1 6€CKOHEYHOMEPHbBIE MHOTO0Opa3us
195

Beenenue 195

§ 1. Bamaua peTpaknuu U TpojoszKeHus 197

§ 2. Oneparuu 199

§ 3. AGCOTIOTHBIE SKCTEH30DBI B KJIACCE METPHU3YEMBIX IpOoCTpaHcTs 204

§ 4. AGCOMIOTHBIE SKCTEH30PHI B KJIacce GUKOMIAKTOB 207

§ 5. IIpogosrxenue oTobparkeHuii B MeTPHIECKOE IPOCTPaHCTBO 210

§ 6. KoukperHnsle mpoCTPAHCTBA, Pa3MepHOCTD 213

§ 7, TomoTonmueckas kareropusi 216

§ 8. ITleiimoBas kareropus 217

§ 9. PaBnomepusie npocrpancrsa 220

§ 10. G-upocrpancrsa 221

§ 11. MubexkTuBHBIE OOBEKTHL 110 OTHOMIEHUIO K (DYHKTOPY. Xapakrepudanun abCONIOTHBIX SKCTEH30POB U MATKUX
oTobparkeHnit mocpeCcTBOM (PYHKTOPOB 223

§ 12. Ceseknum U (PAKTOPUIAIMOHHBIE TEOPEMBI B TEOPUH IKCTEH30POB 225

§ 13. Hemonpuzkuble Touku 227

§ 14. Paznoe 228

§ 15. O0ee onpenenenue u cBoiicTBa Y-MHOrooOpasmit 231

§ 16. IIpumepsl BOZHUKHOBEHHUs Y -MHOTOOOpa3nit 235

JInreparypa 240

169 JlonosneHue K juTeparype 259

O LoD LON LoD LON LoD LOD LoD
O 0 =1 T W

Tox nzgamna 1986
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Tom 25

COIEPZ2KAHUE
JI.A. Bokyrs, I.Il. Kykun. Hepa3periiumbie ajiropurMudeckue npodsiemsl J1jist

OOJIyrpyII, IPYII U KoJIer] 3

Bsemenue 3

§ 1. Pannmit nepuoy reopun anropurmos (paborsl I'énens, Iépua, Triopunra, Ilocra) 6

§ 2. [IpoGaema pasencTsa st nomyrpynn (npobiema Tys) 12

§ 3. CTenmeHu Hepa3peNIMMOCTH NPOGIEMBI PABEHCTBA AJIS K. O. HOJIYTPYNN U ApyTHe BOIpoch 20

§ 4. HepaspemmmocTs mpobseM paBeHCTBa m m3oMOpdusma ans rpynn (npobnemer [Isma um Tune). MapkoBckme
cpolicTsa 23

§ 5. Crenenu Hepa3pemumMocTH npobseM paspernerus mis rpynm. Teopema Xurmana 34

§ 6. [Ipobaema papencTBa st MHOTO0Opa3uit aarebp Jlu, rpynn u moayrpynn 42

Jlureparypa 56

A.B. MuxaJes. E.B. Ilankparbes. duddepennmasnbaas u pa3HocTHas ajiredopa
67

. Iuddepennuanbasie KOabla I MOAYIH 69

. Juddepenrnanbusie monsa 81

. Iuddepernnnansuo-anredpandeckas reomerpus 87

. luddepenrnnanbias ¥ pa3sHOCTHAS Pa3MEPHOCTb 92
. Iuddepennunansuas u pazuoctHasa teopus [amxya 98
. NarerpupoBanue B KoneduoMm Buje 106

. Huddepennuanbusie anrebpandeckue rpymmner 114

§ 8. Paznoe 116

JIntepatypa 118

A.B. Apxanrenbckuii. Anredpandyeckue 00beKTbI, TOPOXKIEHHBIE TOMOJIOTUIYECKOT

cTpyKTypoii 141
Beenenune 141
§ 1. Coboamble TOMOJOTHYECKHE TPYIIBl — obriue dakTsl 142
§ 2. Ormomenune M-3xBuBaseHTHOCTH B M -mHBapuaHTs 144
§ 3. O cpoiicTBax, mpucymux F(X) Bcerga (uaum Huxorga) 147
12 § 4. IIpusnaku mosnHoTs F'(X) mo Beiimio 149
§ 5. Kanonnueckoe passnoxkenune rpynnsl F'(X) Ha n-sapycel u crpoeHne komnakTos 8 P(X) 150
§ 6. O TecHoTe, niceBnoxapakTepe, ducie CycanHa U APYTUX KapAWHAIBHBIX WHBAPHAHTAX CBODOIHOI
TOIOJIOTHYECKO# rpynnsl 153
§ 7. CBoboAHBIE TOTOJOTHYECKHE TPYIIBI TPOCTPAHCTBA U €r0 MOANPOCTPAHCTB 154
§ 8. CBoGOAHEIE TOIOJOTHIECKHE TPYNIIBI X PA3MEPHOCTL 157
§ 9. CBoboaHbIE TOMOJOTHYECKHE TPYIIBI M CMEXKHBIE BOIIPOCHL 159
§ 10. Pacmmpenus M-3KHBaJIEHTHOCTH: [-3KBUBAJIEHTHOCTD, t-3kBUBaJIeHTHOCTh. PyHKTOp Cp 166
§ 11. OcobennocTr Tomosgorndeckoro crpoenus: Cp(X). TosnHoTa, coficTeo Bapa. o-kommakTHOCTS 169
§ 12. /IBOMCTBEHHOCTh MEXK/y TONIOJOrHIecKUMH cBoiicTBamu npocrpancTts X u Cp(X) 172
§ 13. IIpocTparncTrBa GpyHKOuH HaJ KOMIAKTAMHI U BJIOXKEHHA B (DYHKIIMOHAJbHBIE IPOCTPAHCTBA 177
§ 14. HekoTopble Apyrue pe3ysbTaThl O TOMOJOTHH MPOCTPAHCTB PYHKIHH 182
JIuteparypa 184

O LOD DN O DN O LoD
=N O CU s W N =

Tox mzmanma 1987

Towm 26

COJIEPYKAHNE

B.M. lN'ankuu. KBazurpynnsi 3

§ 1. OcuoBHble HOHATHS 3

. O6mue cBoiicTBa KBa3urpynm 6

. Jlynet Mydanr 9

. JIyner Bona 13

. JucTpubyTUBHBIE KBA3UTPYIIBI 15

. JleBoguctpubyTuBHbIe IPyIOel 17

. KBazurpynns! co cBoiictBamu obparumoctu 20
. Tononoruyeckue u ynopago4eHHbIEe KBa3Urpynne: 21
. HenpepriBHBIE KBAa3UIpynnsl 25

§ 10. Pagmble kyraccel KBa3urpymn 29

Jluteparypa 31

A.T. lunyc. KoHrpy3sH-gucTpubdy TuBHbIE MHOTO00Opa3us ajaredp 45
§ 1. ITocrpoenue aare6p KOHTPYIHI-TUCTPUOYTUBHLIX MHOroobpasuii 49
§ 2. CieKTpHBI, TOHKHE CIIEKTPHI U CKEJETHl KOHTPYIHII- TUCTPUOYTUBHBIX MHOTO0Opas3uil 52

LoD LON LOD LON LON LOD LoD LoD
© 00 3O O i W N

236



§ 3. CenmasibHble (MHBbEKTUBHbIE, SK3UCTEHIUATHHO 3aMKHY THI€, IPOCTLHIE U IPOUNe) aIrebphl KOHTPYSHI- TUCTPUOY TUBHBIX
MHOro0Opasuit 59

§ 4. OnpenennMoCTh KOHTPYIHITUN 62

§ 5. DKBaIMOHAIbHEBIE, JIEMEHTAPHLIE H PACIIHDEHHbIE TEOPUH KOHIPYIHII- TUCTPUOYTUBHEIX MHOr0o06pa3uit 67

§ 6. KourpysHi-seiBoguMocTts 70

Paznnunsle pesynbrarer 72

Jluteparypa 77

A.A. Arpauesn. TomoJsiornsi KBaJgpaTHBIX OTOOpa’KeHUil M reCCUaHbl TJIAAKUX

orobparkenmii 85
§ 1. Beenenue 85
§ 2. Tonosorus kBagpaTHIHBIX 0TOOpakeHuil 89
§ 3. [IpusokeHre K POCTKAM TJIAJKUX BEKTOP-QYHKIuH 116
21 Nobasnerune. Hexoropsre ceegenus u3 Tononoruu 120
Jlnteparypa 124

B.A. Pozeadenpna, M.II. 3amaxoBckmuii, T.A. Tumonienko. Ilapabosuieckue

npocrpaHcTrsa 125

Bgenenune 125

§ 1. IIpocteie rpynnet JIu u cuMMeTrprydeckne IPOCTPAHCTBA, 126

§ 2. [Tapa6osmueckue mpocTpaHcTsa 139

§ 3. Tommosrorrueckoe cTpoeHue NaPAOOIUIECKAX IPOCTPAHCTE C KIACCHICCKUMH (PYHIAMEHTAJLHBIME IpynnaMu Jlu
152

Jlureparypa 158

Ton uznamnnsa 1988

Towm 27

COIEP2KAHUE
B.A. ApramonoB, A.A. BoBun. llesiounc/ieHHbie I'PYIIIOBbIE KOJIbIA: I'PYIIIbI

00paTUMBbIX 3JIEMEHTOB U KJjaccuieckas K-teopHs 3

§ 1. DieMeHTH KOHEYHOrO mopska rpyunsl V(ZG) 4

§ 2. MysIpTUN/INKATHBHAS IPYNIIA KOMMYTATUBHOIO IEJOYUCAEHHOIO IPYIIOBOrO KOJIbIA 6

§ 3. TpuUBHAIBLHOCTD 3JEMEHTOB KOHEYHOIO MOPSIIKA M TPUBHAJIBLHOCTH MYJIBTHILIMKATABHON TPYIILI TPYIIOBOTO
KOJIBITA 8

§ 4. Ilepuogutdeckue HOPMAJIbHBIE NOATPYIIIEl MYJIbTHINIMKATHBHOM IPYINLI IPYIIOBOrO KOJIbIA 11

§ 5. TeopeTuko-rpynnossie CBOHCTBA MYIbTHILINKATHBHON IPYNIIILI C TPUBUAIBHBIMHE SJIEMEHTAMH KOHEYHOTO [OPSIKA
13

§ 6. CBoboAHbIE TOATPYIIIEl MYJIbTHILINKATHBHOMN IPYNIbBI TPYIIOBOTO KOJBIA 16

§ 7. YuuTapHasa DOATPYINA MYyJbTHUIIMKATHBHOM IPYIIILl IPYIIOBOrO KOJIBIA 17

§ 8. KoHrpyHII-TOATpY NIl MYJIbTHIIMKATHBHON IPYNIBI IPYIIIOBOIO KOJIbIa 19

§ 9. Conpsi?KeHHOCTb KOHEYHBIX HMOATPYII B MYy/JIBTUINIMKATHBHON IPYyIIe IPYIIOBOTO KOIbIA 21

§ 10. Marpuunoe npencrasieHne u 00PA3YIONINE JIEMEHTEl MYJIbTUINIMKATHBHON IPYNNL IPYIIOBOrO KOJIBIA 23

§ 11. IIpoekTuBHBIE MOTYJIN U SJIEMEHTHI Kiaccudeckoit K-teopun 24

§ 12. IIpoexTuBHBIE MOLYJIN HAJ [[€I0YUCIEHHBIMA IPYNIIOBEIME KOJIBIIAMH KOHEUHLIX rpynI 26

§ 13. IIpoekTuBHBIE MOAYJIN HAJ IPYNIOBBIMU KOJIBIAMHI IIOYTH MOJUAIUKINIECKHX TPy 31

Jlureparypa 36

B.A. ApramonoB. YHusepcaJjibHbie ajiredpst 45

§ 1. Muoroobpa3us u Apyrue KJacChl yHHBEPCAJIBHBIX ayiredp 47

§ 2. IIpousBOAHEBIE CTPYKTYPHI H KOHCTPYKIWH B yHHBEDPCAJIBHBIX ajredpax 70
§ 3. Cucremsl oneparuii B anrebpax 82

Jluteparypa 98

E.I'. Ckasipeako. O61imue Teopuu romoJsioruu u KoromoJioruii — CoBpemeHHOe

COCTOSIHUE U TUNWYHbIE ITpUMeHeHus 125
I'naba 1. Koromousioruu ¢ koadodurimenramMmu B mydke 129
§ 1. Ilyukm u npeguyuxku 129
§ 2. Uro Takoe my4uxoBble Koromosoruu? 131
§ 3. Koromosorun Kak npousBogubie GyHKTOpb. [oMomopdusm cpasuenusi. Hocuremn 136
§ 4. JIpyrue tunugansie crocoOul cpaBrenus 138
§ 5. Koromosoruu moanpocTpancTs u nmap. CBOUCTBA YKeCTKOCTH M BhIpe3aHus 141
I'nasa 2. l'omostoruu 146
§ 1. ®akrop KoMHakTHOCTH 147
§ 2. Ilyukm memeit 151
I'naBa 3. HauboJsiee TunnaHble KOHKPETHDBIE MOAXOABI 158
§ 1. Cunrynspuas teopus 159
§ 2. Koromosiorun Asekcangepa — Cnanbepa 161
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§ 3. CBoboamble Korermu Maccu U acCONMUPOBAHHBIE ¢ HUMU nenu 163

§ 4. Ilenu u xorenu Tuna Yexa 166

§ 5. HexkoTopsle BBIBOBI U3 YCTPONCTBA Iemeii U Koreneit 172

§ 6. Tomosioruu Bopensa — Mypa 179

§ 7. Koromosoruu Yexa 182

TI'nasa 4. HaubGosee Tunmvubie npuMenenus 185

§ 1. Tomostoruu ¥ KOTOMOJIOTHH CBSI3U. | OMOJIOTHH ¥ KOTOMOJIOTHH OKDPYZKEHHsI 3aMKHYTOTO MHOYKecTBa 185
§ 2. Ilapsr mogupocrpauncts. llocienoBarensnocru Matiepa — Boeropuca 191

§ 3. JlekanbHOe moBeenue 194

§ 4. Tomostorudeckasi pa3MepHocTh 199

§ 5. HenpepriBuble oTobpakenus 206

§ 6. /IsoitcTeennocts [lyankape. O6obmenuble MEHOr0O6pasus 214

§ 7. Ipyrue npumepst 219
Jluteparypa 222

Ton m3mannsa 1989

Towm 28

COJIEP?KAHUE
E.M. Beuromos. Borrpocs! onnpegesisieMOCTH TOMOJIOTHYECKNX MTPOCTPAHCTB aJIredpanvieCcKnumMuy

CUCTeMaMM HenpepbIBHbIX PyHKIuU 3
Bgenenune 3
§ 1. E-KOMIAKTHOCTh U ajrebpandeckne CUCTEMBI HEIPEPHIBHBIX F-3HauHbIX (DyHKIUH 7
§ 2.KosbIta HEMPEPHIBHBIX (DYHKINHI U CBSI3AHHBIE C HUMH ajJrebpandeckue CUCTeMbl 15
§ 3. Pemerxy u mosrypemerka HEIPEPLIBHBIX XaPAKTePUCTUIECKUX (DYHKIUH 22
§ 4, [losyrpynmnsl HEIPEPBIBHBIX MPEOOPA30OBAHUI TOMOJIOTHIECKUX TPOCTPAHCTB 27
§ 5. O Cp-reopun 32
JlutepaTtypa 33

M.M. 3Bapwuusnsblii, B.B. ®egopuyk. KoBapuantabie (pyHKTOPbI B KAaTE€rOPUIX

TOIIOJIOTUYECKUX IIPOCTPAHCTB 47
§ 1. ITpousBeneHusi, CAMMETPUUECKNE TPOU3BeIeHus 48
§ 2. l'unmepmpocrpancrsa 49
§ 3. Cyneppacmupenus 54
§ 4. DymemenTapuble CBOMCTBA (DYHKTOPOB B KaTeropuu KOMIakToB. HopMasgsusie u 6nu3kue Kk HEM (DYHKTOPBL 57
§ 5. Monaawr 63
§ 6. OyHKTOPLI U aOCOMIOTHBIE SKCTEH30PHI 65
§ 7. F-uHbeKTUBHOCTD 68
§ 8. ®yukTOPHL 1 MHOTOOOpa3ust 71
§ 9. DyHKTOPHI U HEMETPHU3YyeMble KOMIIAKTHL 75
JlntepaTtypa 78

C.A. Baxpameen. I'uib06epTOBbI MHOT0O0O0OPAa3Us C yIJIaMU KOHEYHOM KOPa3MepPHOCTH

U Teopusl ONTUMAJIbHOTO yrpaBJjeHus 96
HexoTopsie obo3uauenus 97
§ 1. Teopuss Mopca u 3a/1a4u ONTUMAJIBHOTO yIIpaBiaeHus 99
§ 2. Teopuu Mopca u [Tane — Cwmeiina ajs muoroobpasuit ¢ yrmamu 133
Jluteparypa 168

Ton m3manna 1990

Towm 29

COJIEP?KAHUE
B.A. Apramonos. Ctpoenue anredp Xomnda 3

§ 1. OcuoBHBIE IOHATHS U KOHCTPYKITAA 3
2. OcHOBHBIE TPUMEPHI 12
. AHTHUIIOABI, HHTErPAJIBE, IPUMUATHBHBIE U [PYIIIOBEIE 3JIeMEeHTH 17
. Koneunomepusie anarebpor Xomnda 23
. Ckperrnennbie npousBeeHus 26
. Pacmupenua lanya 30
7. KokomuMyTaruBHbIe aareOpsl, aareOpel Pa3fe/eHHLIX CTeneHel, koaareOps: JIlu u gpyrue cmenuaabHbBIe KIACCHI
anrebp Xouda 36
§ 8. Kareropuu anre6p Xomda. (Ko) moxymu u xoaare6pst 40
§ 9. Ksanrossre rpynnsr 46

Oy U= W

§
§
§
§
§
§
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JIntepatypa 51

A.A. Ogunnos, B.B. ®enopuyk. Teopus kKoHTUHYYMOB. I 63

Bsemenue 63

§ 1. 3meeBuauble OUKOMIAKTEL 64

§ 2. J/IpeBoBUAHBIE KOHTHHYYMBI 70

§ 3. OKpy>KHOCTHONIOAOOHBIE KOHTUHYYMBI 74

§ 4. OgHOpPOAHBIE TPOCTPAHCTBA 76

§ 5 I'umeppocTpanCcTBa KOHTHHYYMOB, a0CO/IIOTHEIE PETPAKTH M OECKOHEYHOMEPHBIE MHOr000pasus 79
§ 6. Orobpaskenust Yuruu 91

JIntepaTtypa 93

E.M. Beuromon. Koubiia HemrpepbIBHBIX (PYyHKIMI. AJireOpamviecKue acreKThbl
119

Beenenwne 119

I'napa 1. CBs3u MeX /Ty TOTOJIOTMYECKIMK IPOCTPAHCTBAMHU M COOTBETCTBYIOIIUMHU KOJIBIIAMH HENIPEPBIBHBIX (OYHKIMH
123

§ 1. OupenesnseMoCTb TOMOJOTHIECKUX IPOCTPAHCTB 123

§ 2. IBoiticrBennocTu 127

§ 3. KosbiieBbie XapaKTEPUCTUKU TOMOJOTHYIECKUX CBOUCTB 131

§ 4. JIpyrue B3aumocssa3u 136

T'naBa 2. Anrebpanueckue CBONCTBA KOJIEI HEIPEPLIBHBIX (DyHKIui 137

§ 5. O6mue cBoiictBa 137

§ 6. ITogkoabma 143

§ 7. Teopusa umeasnon 145

§ 8. Xapakrepusalusi KOJel HEeIPEPbIBHbIX (hyHKIui 149

Tnapa 3. Tlyuku KoOJIeI[ U KOJIBIA TJI06AIbHBIX ceueruit 150

§ 9. OyHKIMOHATbHBIE TIPEJCTABIEHUS KOJIEI cedeHusiMu 150

§ 10. Kosnbua cevennit I'( X, IT) 155

JIntepaTtypa 156

Tox m3mannsa 1991

Cepus
IMPOBJIEMBI TEOMETPUN
3A ITEPUO/JL 1966-1990 I'T.

Hayunsiii pegakrop npodeccop H.M. Ocruany

TPYAbl TEOMETPUYECKOI'O CEMIHAPA
Towm 1

COIEPZ2KAHUE

M.A. Akusuc. O crpoeHun JIByXKOMIOHEHTHBIX CONPSI2KEHHbBIX CUCTEM 7

A .M. Bacunbes. /IudpdepennuanbHag ajgredopa Kak annapar audgepeHinajabHON
reomerpun 33

B.. BeaepaukoB. CummMmerpudyeckue npocrpancrBa. Comnpsi>keHHbIE CBSI3HOCTU
KaK HOpMaJIn30BaHHAsA CBA3b 63

B.U. l'osababepr. O6 oxnHoili HOpMan3aium p-CONPs2KEHHBIX CUCTEM 71-MEPHOT0
NPOEKTUBHOTO MpoCcTpaHcTBa 89

A.B. l'oxman. duddepeniinanibaasi reoMeTpus 1 KJaCCUYECKasi AUHAMUKA CUCTEM
111

I.®. JlanteB. OcHoBHbIe NH(PUHUTE3NUMAJIBHbIE CTPYKTYPbI BBICIINX MOPsSIIKOB
Ha TJIaJIKOM MHOT00Opa3um 139

}O.TI. JIymucrte. OmHOpPOAHbIE PACCJIOEHUS CO CBA3HOCTHIO U UX IOrpy2keHus 191

H.M. Octuany. O reoMmeTpun MHOTOMEPHOI1 TOBEPXHOCTU MTPOEKTUBHOTO MTPOCTPAHCTBA
239

B.B. PoixkkoB. PumanoBbI reomerpuu BbICIIIEro poga. 3agada norpykeHus 265
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II.1. IIBeiikun. HopmasibHbIe reoMeTpuyeckue 00 beKThl MOBEPXHOCTU B apPUHHOM
npoctpaHcTse 331
A.Il. IMTupokos. O6 ogaom Ture G-CTPYKTYyPp, onpeenasieMbix ajgredpavm 425
Tox m3manns 1987

TPYAbl TEOMETPUYECKOI'O CEMIHAPA
Towm 2

COIEPZKAHUE

M.A. AkusBuc. O Tpu-TKaHsIX MHOTOMEPHBIX ITOBEPXHOCTEN 7

B.H. Bausnukac. O reomerpun cucrtem JquddepeHInajabHbIX YPAaBHEHNI TEPBOTO
OopsAgKa C YaCTHBIMU NPOU3BOIHBIMU 33

B.C. Boaoaypua. O TOYEYHBIX COOTBETCTBUSX MEXKAY TUNEPIOBEPXHOCTIMU
NPOEKTUBHBIX HPOCTPAHCTB Hd

M.B. BacuaneBa. Crapmine nmoarpynnbl 6eckoneunbrx rpynn JIm — Kaprana 81

B.B. I'oababepr. Ilapbl p-coupsi>K€EHHbIX CUCTEM C 0OIell COpsi?>KeHHO-rapMo-
HHNYeCKOl HopMaJsm3anueit 95

JL.LE. EBrymuk. [luddepennmuaabablie CBA3HOCTU U UHPUHUTE3INMAIbHbIE TPE0bpPa30BaHUST
NPOOOJI>KEHHOM TiceBmorpynnbr 119

A.TlI. KaprameB. MakcumasibHbIe NPUMUTUBHBIE TOJINCEBIOTPYIITBI MPOCTHIX
6eCKOHEYHbIX TPAH3UTUBHBIX IiceBAOrpytir 151

I'.®. JlanteB. CTpyKTypHBbIE yPaBHEHN IVIABHOTO PACCJIOEHHOTO MHOT000pa3us
161

B.C. Manaxosckuii. IuddepeHiinanapbHasi reoMmeTpuss MHOToobpasuii ¢puryp mn
nap ¢puryp B 0JHOPOHOM 1pocTpaHcTBe 179

H.M. Octuany. O HEKOTOPBIX TPOEKTUBHO-AN( PepeHInaTbHBIX CTPYKTYpPaX Ha
muddepennupyemom mHOroodpasuu 207

H.M. Octuany, O6 nHBapnaHTHOM OCHAIIIEHNU CEMENCTBA MHOTOMEPHBIX MJIOCKOCTE
B ITPOEKTUBHOM ITPOCTPAHCTBe 247

10.B. IlaBawuenko, B.B. PopkkoB. O6 m3rubaHuum TOUYEYHBIX COOTBETCTBUIL
MeXKJIy MPOEKTUBHBIMU ITPOCTpPaHCTBaAMu 263

JI.B. Cabunus. UHBOJIIOTUBHAS JBOMCTBEHHOCTD B ITPOCTHIX KOMITAKTHBIX aJiredpax
JIu 277

H.B. Crenanos. CoBMecTHbIE MHBAPUAHTHI By X CEMEMCTB KPUBbIX HA MJIOCKOCTH
299

M.M. Ilanenko. VaTerpupyeMocTs TEH30PHOU CTPYKTYpPbl Ha MHOroodpa3uu
Ksacca C'™ 333

T'ox uznannsa 1969

TPYAblI TEOMETPUYECKOI'O CEMIHAPA
Towm 3

COLEP2KAHUE
4.11. Baauk. O6 ogHoM 06001IeHUY 1TpobJsiembl C. JIu 0 mOBEpXHOCTAX mepeHoca

I.®. JlantreB. Pacnpenesienust KacaTeJbHBIX 3JIEMEHTOB 29

I.®. JlanteB, H.M. Octuany. PacnpenesieHust m-MepHBIX JIMHEIHBIX 3JIEMEHTOB
B IIPOCTPAHCTBE NPOEKTUBHOI cBsa3HOCTU. 1 49
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H.M. Octuany. Pacuipegesiernusi m-mMepHbIX JIHHEMHBIX 3JIEMEHTOB B IPOCTPAHCTBE
NpoeKTuBHON cBa3HOocTu. 11 95

B.U. Biun3zaukac. O HEroJIoHOMHOII TTOBEPXHOCTU TPEXMEPHOr0 MPOCTPAHCTBA
NPOEKTUBHON CBA3HOCTHU 115

N.B. Bauzuukene. O reomerpuu moJjryHeroJJOHOMHOM KOHI'PDYYHIUU [IEPBOTO POJA
125

C.U. I'puresinonnc. O HEroJIOHOMHOM KOMILJIEKCe ITpocTpaHcTBa Py 149

1.B. BeknemunieB. O JuHeiiHbIX cucTeMax KBaJpaTUIHbIX popMm 173

B.C. MajyiaxoBckuii. Pacciiosiemble napbl KOHrpy3HIuil ¢puryp 193

10.B. IlaBiaoyenko. O XxapakKTepUCTUYECKOI CHUCTEME TOYEYHBIX COOTBETCTBUIA
221

B.B. PoikkoB. XapakTepucTu4vecKue HaIPaBJIEHUS TOYEYHOT0 OTOOpakeHus
P, B P, 235

Tox uzgamnga 1971

TPYIbl TEOMETPUYECKOI'O CEMINHAPA
Tom 4

COJEPYKAHUE

H.M. Octuany, B.B. Peixkkos, II.1. ITIBeiikun. O4yepK HAYYHBIX UCCJIETOBAHUIT
T'epmana ®epgoposuyua Jlantesa 7

H.M. Octunany. PacnipeneseHne runeprnjoCKOCTHBIX 3JIEMEHTOB B TPOEKTUBHOM
npocrpascTse 71

B.N. Bausnukac, C.U. I'puresimonuc. O BHYTPEHHUX OCHANIEHNUAX HETOJIOHOMHOTO
runepkominiekca NGr(1,4,5) 121

B.U. Bian3zankac, 3.1O. Jlyneiikunc. O BHYTpEeHHHX OCHAIIEHUAX JMHeHIaToro
KoMILIekca 155

B.C. Manaxosckuii. OcHaIlleHHbI€ TUIIEPKOMIJIEKCHI KBAJIPATUIHBIX 3JIEMEHTOB
167

M.A. Axusuc, B.B. l'oapa6epr. O MHOrOMEPHBIX TPU-TKAHAX, 00PA30BAHHBIX
MOBEPXHOCTSIMU Pa3HBbIX pa3mMepHocTeii 179

A .M. BacuabeB. UHBOJIIOTUBHBIE MO/IYJI I UHBOJIIOTUBHBbIE JuddepeHnnaibHbIe
asre6psnI 205

A .M. Bacuabes. /Iuddepennuaibabie ajgredpst u guddepeHiimajibHO-reOMeTPuiecKmne
CTPYKTYpHI 217

A.C. ®enenko. IIpocrpancrsa, onpegessiembie 3a10Mophuszmamvu rpymmn Jlu (P-
npocrpancrsa) 231

T.A. CokoJioB. K Bonpocy 0 To4e4YHbIX COOTBETCTBUSAX TPEX IIPOEKTUBHbBIX IIPOCTPAHCTB
269

10.TI. Jlymucre. Kanonu4yeckue paccjoeHust Ha/l IPOCTPAHCTBAMU OPOUT U BHY TPEHHUE
CBA3HOCTH 285

Tox mamanmst 1973

TPYAbl TEOMETPUYECKOI'O CEMIHAPA
Tom 5

COIEPZKAHUE
B.U. Banzuukac, II.FO. Bamikac, 3.FO. Jlyneiikuc, FO.U. Iluakyunac. O630p
HayuHbIx pabdor K.W. I'puaneBuuioca 7
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C.U. I'puresnmmonuc. HekoTopbie BOIIPOCHI reOMETPUN HETOJIOHOMHBIX TUTEPKOMITJIEKCOB
NGr(1,4,5) 55

B.M. Biauszaunkac. HekoTopblie BOIIPOCHI TEOPUU HETOJIOHOMHBIX KOMILJIEKCOB 69

N .B. Baun3nukene. HekoTopbie BOIIPOCHI Fr€OMETPUH TTOJTYHETOJIOHOMHBIX M HETOJIOHOMHBIX
KOHTPY3HOmit 97

10.M. IMTunkyuac. O pacopeaejieHUN M-MEPHbBIX MJIOCKOCTEI B N-MEPHOM PUMaHOBOM
npocrpaHcTse 123

B.N. Bansnukac, 3.10. JIyneiikuc. O reomeTpun HEKOTOPbIX cucteM aud depeHInaaIbHbIX
YPaBHEHUIl ¢ YaCTHBIMU ITPOU3BOAHBIMU 135

9. . Anmmubasi. K reomerpun pacrnpeneseHmnii THOEPHJIOCKOCTHBIX 3JIEMEHTOB
B adpcpunnom npocrpancrse 169

A.M. Bacusbes. O peanusanus BHenruunx auddepenimaababix ajaredop 195

P.B. Bocuaioc. T'eomeTpusa paccjioeHHbIX MTOAMHOT0o06pasuii 201

1O.T. Jlymucte. MaTpuvyHoe npeicTaB/IeHNE TTOJIYyTOJI0HOMHOM nuddpepeHmnanbHon
rpynnbl U CTPYKTYPHbIE YPABHEHUS PacCJOeHUus p-KopeneposB 239

H.M. Ocruany. CtyneH4aTo-paccjioeHHbIE IIPOCTPAHCTBA 259

A.1l. IITupokoB. 3amMevaHne O CTPYKTypaX B KacaTeJbHBIX paccjoeHusx 311

B.C. Manaxosckuii. UHayiupOBaHHO OCHAIIEHHbIE MHOT000pa3ust (puryp B OHOPOIHOM
npocrpaHcTse 319

}O0.11. Muxaiinos. O HEKOTOPbIX MHOrOMEPHBIX JBa-TKaHaX Tuna 17" 335

B.A. Pomanos. K reomerpun TouevHbIX OTOOpPaKeHUIT Y€ THIPEXMEPHBIX €BKJINJOBBIX
OPOCTPAHCTB 345

B.P. Kaiiropogos. O puMaHOBbIX mpocTpancTeax K+ 359

Tox mamannst 1974

TPYAbl TEOMETPUYECKOI'O CEMIHAPA
Tom 6

COIEPKAHUE

B.JI. JlanTteB. K necaruneruto I'eomerpuieckoro cemmaapa BUHUTUN 5

B.T. Baspiien. K 90-neruio co ausa poxkaerauss C.II. ®unukona 17

H.M. Ocruany. Pymbiackuii reomerp I'eopre Ilurieiika 25

I.®. JlanteB. K mHBapmaHTHOI aHamuTu4deckoii Teopun auddepeHnupyeMbix
orobparkenwuit 37

B.M. Bunsuukac. HekoTopbie BOMPOCHI reOMETPUN TUNMEPKOMILJIEKCOB TPAMbBIX
43

B.C. Manaxosckwuii, B.B. MaxopkuHs. [IluddepernmnaabHas reoMeTpus MHOrooopa3uii
TUIIePKBAaPUK B N-MEPHOM IIPOEKTUBHOM IIpOocTpaHcTBe 113

A.K. PpioHukoB. A dduHHBIE CBA3HOCTU, MTHAYINPYEMbI€ HA MHOTOMEPHBIX ITIOBEPXHOCTIAX
acdppunnoro npocrpancrsa 135

II.1. IIBeiikun. IIpurokeHne HOPpMaJIbHBIX 00bEKTOB K FreOMETPUY MOBEPXHOCTHU
B ITPOEKTUBHOM ITPOCTPAHCTBE 157

P.®. Jlom6posckuii. K reomerpun kacatejbHO OCHAIEHHBIX IOBEPXHOCTEM B P,
171

B.T. Ba3buies. Ceru Ha mHOroodbpaszusax 189

B.C. Boaoaypus. O reomerpuu ToUe4YHbIX oTOOpakeuwuii P, B P, (m <n) 207

M.B. /Iparaes. O6 ogHoMm KJjiacce TO4YedHbIX OoToOOpakeHuii P3 B P 223

JL.LE. EBrymuk, B.B. Tperbsakos. O cTpyKTypaxX, OIIpeesIie MbIX CUCTEMOIT 0OBIKHOBEHHBIX
auddepeHna/IbHBIX YPaBHEHUI BbICIIErO OPs/Ka 243
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H.M. Octuany. MHOroo6pasusi, morpy>eHHble B PACCJOEHHbIE MPOCTPAHCTBA
‘H-cTpyKTypbI 257

A. ®agitnep. O6 ogHOM KJjlacce peayKTHUBHBIX NPOCTPAaHCTB 267

.. CokosioB. O mByMepHBIX BbIMYKJIbIX MTOBEPXHOCTSAX C AeUHUTHON METPUKOIi
B TPEXMEPHOM IICEBJO0E€BKJ/INI0BOM IPOCTPaHCTBe 277

A.B. AmunoBa. IIpoeKTUBHO-TIPYIIIIOBbIE CBOMICTBA HEKOTOPHIX PUMAHOBBIX IPOCTPAHCTB
295

A.B. AmunoBa. I'pynmb! TpoeKTUBHBIX U adpDUHHBIX ABUXKEHUI B TPOCTPAHCTBAX

obieit Teopun orHocuresibHocTu, 1 317
Ton n3mannsa 1974

ITPOBJIEMBI TEOMETPIN
Tom 7

COJEPYKAHUE
I'.®. Jlantes, H.M. Ocrtuany. (f,&,n, p)-ctpykrypa Ha qudphepeHImpyeMbIx MHOT000pa3nsIx

A .M. Bacunnesn. IlomyBeKTOpHBIE TI0JISI B PACCJIOEHUAX 23

B.®. Kupuuenko. ledopmanuun K-crpykryp 27

B.®. Kupuyenko. O modTu 3pMHUTOBBIX IMOJMHOT000pa3usax K-nmpocTtpaHCTB 39

C.B. Beaepuukos. Cunenuasibabie Mmopduismbr G-tipocrpadacTs 49

M.A. AkuBuc. O 3aMKHYTBhIX G-CTPYKTypax Ha guddepeHrmpyeMmoMm MHOroo0pa3uu
69

B.II. Kompakos. OgHOpPOAHBIE TPOCTPAHCTBA, HOPOXKAEHHBbIE aBTOMOPdU3MaMu
Y MHBAPUAHTHbIE TeOMeTPUYECKNe CTPYKTYpPhI 81

B.T. Basbuies. O6 ogHoM 3aMmeuaTeibHOM KJjiacce cereii 105

A.B. Croagapos. IIpoekTuBHo-nuddepeHnnaabHasg TeOMeTPUs PETYJISIPHOTO TUTIEPHOJIOCHOTO
pacmpenesieHUs M-MEPHbBIX JIMHENHBIX 3J1eMeHTOB 117

P.®. Jlom6poBckuii. Ilosist reomeTpuyecKnx 00 beKTOB HA MHOTOMEPHBIX KaCaTeJIbHO
OCHAIIEHHBIX MOBEPXHOCTAX B P, 153

B.B. l'osbagepr. O (n+1)-Ttkauu, onpeesisieMoii n+1 moBepxXHOCTIMU KOPA3MEPHOCTH
n—1173

B.B. lN'onpadepr. O quaroHajpbHOI YeThIpe-TKaHU, 00pa30BaHHOIT Y€ThIPbMS CBA3KaAMU
MHOTOMEPHBIX IIJIOCKOCTEN IIPOEKTUBHOTO IIpOocTpaHcTBa 197

M.K. Ky3bpmuH. CeTu, onpeneasgeMble pacpeae/IeHUsIMYA B €BKJINI0BOM MIPOCTPAHCTBE
FE,, n ux 06061enus 215

M.K. Ky3pmut. O KAHOHUYECKUX CETIX PACHPEIEJeHU HA TOBEPXHOCTAX €BKJINI0BA
npocTpaHcTBa 231

E.B. Illukun. M30omerpuueckue norpyzkenus B F° HeKOMIAKTHBIX obJacTeii
HEMOJIOXKUTEJIbHOU KPUBU3HbBI 249

C.B. Kagomies. UccienoBanne HEKOTOPHIX CBOWCTB HOPMAJIBHOTO KPY4eHUS
JBYMEPHOII TIOBEPXHOCTU B YE€THIPEXMEPHOM IPOCTPAHCTBE 267

I'.T. Nsanos. NI30TpOnHOE rpaBUTAIIMIOHHOE TI0J1€ 279
Ton m3manns 1975

Tom 8

COJIEP2KAHUE
}O.T. JIymucre. PacripenesieHusi HA OTHOPO/IHBIX MPOCTPAHCTBAX D
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A.B. Croagpos. /lBoiicTBeHHbIE JInHEIHbIE CBA3HOCTH HA OCHAIIEHHBIX MHOr000pa3usax
NPOCTPAHCTBA MPOEKTUBHOI CBA3HOCTHU 25
H.B. Crenanos. /InddepenimanbHo-reoMerpudeckas reopust ypasaenus y(™ =

f@,y,y,. .y D) 47

I'.C. AcanoB. ®uHCJIEPOBO IIPOCTPAHCTBO C AJIredpanvyeckoii MeTpuKoii, orpeaesisieMoii
noJjieM penepos 67

H.M. Ocrunany. luddepennuaibHo-reoMmerpuiecKkue CTpyKTypbl Ha JuddepeHnupyemMbix
MHOT000pa3usax 89

H.A. Ilonsikos. JduddepennnaibHo-reoMmerpuiecKue CTPyKTYPbl HA NOYTU KOHTAKTHOM
MHOroo6pa3zuu 113

B.®. Kupuuenko, duddepennunanbaas reomerpusi K-upocrpaucrs 139

M.O. Paxyna. UacduHuresumaabHag CBI3HOCTh B paccjoerHun 163

A.011. Baauk. IloBepxHOCTU TIepeHOCAa B HEEBKJIUJIOBBIX ITPOCTPAHCTBAX 183

B.A. Tuxonos. Ceru, omnpejeasgembie rurieppacrpegejieiusvMu B adpdpuHHOM
MPOCTPAHCTBE H UX 00001enus 197

9.I. Ilozusak. 'eomerpuyeckue ncciaen0BaHus, CBA3aHHbIE C yPABHEHUEM T, =
sin z 225

C.B. Kagomues. UcciiemoBanne BOIPOCOB € IMHCTBEHHOCTH JIBY MEPHBIX ITIOBEPXHOCTE
B €BKJIMJOBBIX MPOCTPAHCTBax 243

./1. CokoJioB. O peryjispHOCTU BbIIIYKJIbIX HOBEPXHOCTEI ¢ 1e(bMHUTHO MeTPUKOit
B TPEXMEPHOM IICEeBI0EBKJINJI0BOM ITPOCTPAaHCTBE 257

Tox mzmanma 1977

Tom 9

COIEPZ2KAHUE
JILLE. EBrymuk, FO.I'. Jlymucre, H.M. Octuany, A.Il. [Illupokos. duddepen-

OUaJbHO-T€OMETPUYUECKNE CTPYKTYPbl HA MHOTroobpa3usix 7
T'naBa 1. OcHOBHBIE IOHSTHS U METOZBI 00eit Teopun AudGEepPeHINATHEHO-F€OMETPUIECKHX CTPYKTYD HA TIIATKIX
MHOT000Opa3usax 7
§ 1. I'magkue MuOrOOOpa3us u BaykHehmne gudPePeHINATBEHO-TEOMETPHIECKHEe O0bEKTHl HA HUX 7
§ 2. Muoroobpasus co cTpyKTypoil rpynns! JIu uian mpoCcTpaHCTBA IpeACTaBIeHus rpynnsl JIu 16
§ 3. CrpykTypHBIe (POPMBI IPOCTPAHCTBA NPEACTABJIEHUs IPYNNbl JIU U Kpurepun oxBaTa 23
. 'naBHOe pacciioeHHOe IPOCTPAHCTBO U NIPUCOEIMHEHHbIE K HEMY DACCJIO€HHBIE IPOCTPAHCTBA 31
. Ctpyn 1 pacciaoeHus: CTPyil ¥ PenepoB BBICHIAX IOPSAKOB 42
. CtpyxTypHBIe HOPMBI B CTPYKTYDPHBIE YPABHEHHS PACCIOCHHBIX IPOCTPAHCTB U G-CTpyKTyp 47
. TeH3opHBIE METOIBI UCCIETOBAHUSA HEKOTOPBHIX CTPYKTYDP HA TJIAAKUX MHOTO0Opa3usax 66
. Iuddepernuposanue Jlu 72
I'nasa II. Teopusa cBsA3HOCTEH B pacCIOEHHBIX MHOr00OOpa3usax 79
§ 1. CBA3HOCTH B IVIABHLIX W IPHUCOEJUHEHHBIX PACCIOSHHBIX IPOCTPAHCTBAX 79
§ 2. CBA3HOCTH B OJHOPOJHBIX PACCIOEHUIX 96
§ 3. Knaccuueckue mpoCTPAHCTBA CO CBA3HOCTHIO 1 112
I'nasa III. TuddepennnanbHo-reoMeTpudeCcKue CTPYKTYPHI IIEPBOIO MOPsaKa 122
§ 1. OcHOBHBIE HOHATHS K OnpejeaeHus 122
§ 2. ITourn KOMIJIEKCHASI CTPYKTYPA ¥ €€ MOAKJIAcChl 125
§ 3. KoHTaKTHBIE ¥ TOYTH KOHTAKTHBIE CTPYKTYpPHI 149
§ 4. Ipyrue TeH30pHBIE CTPYKTYPHI 172
§ 5. T-crpykTypbl. Kommosurmu 180
T'nasa IV. Juddepennuanbao-reoMeTpadecKkre CTPYKTYPhI BBICIIAX IOPSIKOB 189
§ 1. leomeTpus KacaTeabHOrO paccioenus: 189
§ 2. Henuneltnsle CBA3HOCTH BBICIIUX mOPAIKOB 204
§ 3. ®unCHepoBa reomeTpusi u ee 0600menus 217
§ 4. TeomeTpus nuddepeHnuaIbHbBIX cucTeM 228
IluTupoBannas gureparypa 234

LoD LoD LoD O LD
O ~3 Oy U >

Tox mzmamnsa 1979
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Tom 10

COIEPKAHUE

A.M. Bacusnwesn. duddepennmanbuas ajgredpa 5

A.B. Croasapos, uddepennuanibHasg reoMeTpus moJioc 25

A.B. Yakma3zgau. CBs3HOCTh B HOPMAJIBHBIX PACCJI0EHUSIX HOPMAJIM30BAHHOTO
noaMHorooopasus V,, B P, 55

H.M. Ocruany, T.H. Banaziok. MHoroobpasusi, orpy>keHHble B IPOCTPAHCTBA
NPOEKTUBHON CTPYKTYPHI 75

A.1l. Hopaen. Teopust komno3unuii 117

N.II1. Eropos. ABTOMOpP(dU3MbI B 0000IIIEHHBIX TPOCTpPaHcTBax 147

E.Il. Cenbkun. VI3rubanue BbINnyKJIibIX noBeEpxHOCTeil 193

Ton m3mannsa 1978

Towm 11

COEP2KAHUE
H.M. Ocrunany, H./I. llonsikos. Ilonmuoroodpasus B quddepeHuupyeMbix MHOroodpa3usx,

HaaesieHHbIX JuddepeHnnaibHO-reoMeTpuiecKkumMu crpykrypamu. 1 3
Bgenenne 3
§ 1. (f&€np)-crpyxrrypa Ha auddepeHnupyeMoM MHOroobpasuu 5
§ 2. [TogmuOro0Opasusa B MaOroobpasuu (fEnp)-crpykryps: 12
§ 3. MuBapuaHTHBIE HOAMHOr006pa3us B MHOroobpasun (fEnp)-crpykrypst 22
§ 4. [TogmuOr00Opasus B MHOroob6pasuu f-CTpyKTypsl 28
§ 5. [Toqmuoroo6pasusi B MHOrOOOPA3UH MOYTH KOHTAKTHOH CTPYKTYDPHL 35
§ 6. luBapuanTHbIe IOAMHOr000Pa3ust B MHOr00OPa3uu MOYTH KOHTAKTHON CTPYKTYpsI 41
§ 7. I'umeproBepxXHOCTH B MHOTOOOPA3UU HMOUTH KOHTAKTHON CTPYKTYpPHL 52
ITutupoBannas sureparypa 61

T.C. Acanos. C-cBoauMbie (pHCJIEPOBbI IPOCTPaHcTBa. PUHCJIEPOBHI IPOCTPAHCTBA

c merpukoii Pangepca n merpukoit Kpomnunoit 65
Beenenwue 65
§ 1. C-cBogmMBble (DUHCIEPOBHI IPOCTPAHCTBA 67
§ 2. OcuoBHBIE Pe3yNbLTATEL TeOpUU npocTtpancTs Pannepca nu Kpomunoi 73
§ 3. O xanubpPOBOYHO-UHBAPUAHTHON CTPYKTYpPe IPOEKTHUBHBIX T€H30pOB IPOCTPaHCTBA Pammepca 78
§ 4. O mpuMeHeHHsT TEOPUHU MPOCTPAHCTBA PaHepca B 9JIeKTPOIUHAMUKE 82
[lnTuposannas sureparypa 86

A.M. Bunorpamos. l'eomerpusi HesmmHeHbIX JguddepeHnaabHbIX yYPaBHEHUN

89

Bsengenune 89

§ 1. Juddepernnanbubie OmepaTopsl B KOMMYTATHBHEIX KOIbnax 91

§ 2, [Ipeacrapasironiue 06beKTHL 95

§ 3. Muoroobpasus mxeros 98
4. U-reomerpusa 102
Pacnpenenenune Kaprana 104
Xapakrepuctuku, 3arubor, ocobennoctu 111
DJleMeHTapHas reOMeTpHUs HeJUHeHHOro ypaBHeHUs. BHYTpeHHAs U BHeINHsIs reoMeTpust 113
Beckoneuno npoposkeHusle ypasHenus. Kareropus menuHefinsix qudpepeHuaabHbIx ypasaennit 117
Nudunnresnmanbable CHMMETPUN HEJIUMHENHBIX YDABHEHUI, SBOIONNH U BBICIINE XapAKTEPUCTUKHU 122
§ 10. 3aKOHBI COXPAHEHHSA U JIATPAHXKEB (POPMAIHU3M B Teopuu mojst 127
[MutupoBannas smreparypa 132

A.A. Arpaues, P.B. 'amkpesuaze. XpoHo/iorndeckue ajredpbl 1 HECTAIIMOHAPHbBIE

BEKTOpPHBIE moJid 135
Bsemenue 135
§ 1. Xporosiormueckue aarebpst 135
§ 2. HecranmonapHusle BeKTOpHBIE MOJs1 150
IuTupoBannas gureparypa 176

J./1. CokosioB. IloBepxHOCTU B IICE€B/I0E€BKJINIOBOM IIpocTpaHcTBe 177
Bgenenune 177

§ 1. ITonaTue mosHo# noBepxHOCcTH 179

§ 2. TToBepxHOCTH TePUHUTHON METPUKH W OTPHUIATEIHLHON KpuBM3HBI 181

§
§
§
§
§
§
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§ 3. TloBepxHOCTH TePUHUTHON METPUKHU U MOJOXKHUTEILHON KPUBU3HLI 183

§ 4. IToBepxHOoCTH MHAeDUHUTHON METPUKHU M OTPUIATEILHON KPpUBU3HEL 184

§ 5. [ToBepxHOCTH WHIEDUHUTHON METPUKHU U MOJOXKHUTEILHON KPUBU3HBI 184

§ 6. Heperynsapasie BLIIYKJbIe IOBEPXHOCTH 185

§ 7. HexoTopsle MeTOABI TEOPHUH MOBEPXHOCTEN 188

§ 6. HexoToprie cBO#CTBA MHOIOIPDAHHON METPUKK OTPHUIATENLHOM KPUBH3HEL 191

§ 9. CyImmecTBoBanMe BHIIYKJIOTO MHOTOTPAHHUKA C JAHHON MeTpukoi kiaacca C 196
IurupoBannas sureparypa 200

B.®. Urnarenko. I'eomerpusi aaredbpandeckux MOBEPXHOCTE C CUMMETPUSIMU

203

Baenenune 203

§ 1. Anreb6pandecKkue MOBEPXHOCTH ¢ KOHEYHBIMU IDyIIaMu cuMMerpuit 206

§ 2. JluamerpasibHas TeOPHUS AJrebpantuecKux MOBEPXHOCTEH u ee mpusoxkenns 211

§ 3. AsnrebGpandecKue MOBEPXHOCTH ¢ DECKOHEYHBIM MHOXKECTBOM ILJIOCKOCTeH cuMMeTpus 223
IurupoBannas jureparypa 233

Tox uznannsa 1980

Towm 12

COJIEP?KAHUE
I0.T. Jlymucre, A.B. Hakmazaa. HopmasibHast CBA3HOCTD U IIOJMHOT000pa3us C

ImapaJijieJIbHbIMY HOPMaJIbHBbIMU IIOJIAMHA B IIPDOCTPAaHCTBE IIOCTOSIHHOM KPHUBU3HbI

3

21

Brenenne 3

§ 1. HopmasbHas CBS3HOCTD 4

§ 2. ITogmuoroo6pa3ue ¢ napaJsie bHBIM HOPMAJbHEIM BEKTOPHBIM mojeMm 11

§ 3. O mopMHOroo6pa3uu ¢ napaJsse/]bHBIM I0JeM HOPMAaJbHBIX p-HalpapiaeHuil 14

§ 4. O630p HOBEHIINX UCCAETOBAHUN MO MOAMHOTO00PA3UAM C CHEIUAJIBHBIMYA CBOMCTBAMH HOPMAJbHOM CBI3HOCTH

IurupoBannas sureparypa 26

B.C. Majniaxosckuii. Auddepenimanbaas reomerpust MHOroodbpasuii dpuryp 31
§ 1. Muoroobpasus KBaJPUK B MHOTOMEDHBIX MPOCTPAHCTBAX 32

§ 2. Muoroo6pa3ust KBAAPUK U KOHUK B TPEXMEDHBLIX IPOCTPAHCTBAX 36

§ 3. Muoroobpasusi aare6panvIecKux 3JIeMEHTOB BBICIIAX HOPSIKOB 42

§ 4. Muoroobpasust map ¢uryp 43

§ 5. Muoroobpasusi OKpyKHOCTeH U chep B eBKIUIOBOM M KOH(POPMHOM MPOCTPAHCTBAX 46

§ 6. CemetficTBa auHUR u MOBEpPXHOCTEH 48

§ 7. Hexoropsre ob1mre BOIPOCH reoMeTpur MHOTOoOpasuit duryp 49

IurupoBannas sureparypa 50

A.TI. TITupokon. TeomeTpusi KacaTeJbHbIX PACCJIOEHUN W TPOCTPAHCTBA HAJ

asrebpamu 61

§ 1. TeomeTpus KacaTeJbHBIX PACCIOCHUH 62
§ 2. [IpocTpaHCcTBa CO CTPYKTYpaMu, ONIPEIessieMbIMu ajaredpamMu 75
IuTuposannas sureparypa 80

B.T. Ba3suies, M.K. Ky3pmun, A.B. Croasipos. Ceru Ha MmHOroodpasusix 97
§ 1. Onpenenenne ceTu Ha MHOroobpa3uu 97

§ 2. Cern B mpoeKTUBHOM u addurHOM HpocTpancTBax 101

§ 3. Cern B €BKJIMIOBOM H PHMAaHOBOM HpocTpancrsax 104

§ 4. Koncrpyxrusro onpenensiemsre ceru 110

§ 5. JIBoiicTBEHHAsA reOMeTpHUsl MHOTOMEPHBIX cereii 114

IuTupoBannas jgureparypa 118

H.B. Crenanos. 'eomerpust gudpdepenimanbabix ypasaenuii 127
IuTupoBannas gureparypa 159

A.A. Arpaues, C.A. Baxpameen. XpoHoJiorudeckue psijibl u Teopema Komm —

KoBagnesckoii 165

§ 1. ITogroroBuTesnbubIll MaTepHas 167
§ 2. CymecrBoBanue pemenus 3amadn Komwu 171
IlnTuposannas guteparypa 189

Tox uzgamna 1981

Tom 13
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COJEPYKAHUE
H.C. Cuniokos. IToutu reoge3uydeckue orodparkenns adpPUHHOCBIA3ZHBIX 1 PUMAHOBBIX

OPOCTPAHCTB 3

Beenenne 3

§ 1. Oupenesenre TOYTH TeOE3UIECKUX OTOOPAYKEHNUH, OCHOBHBIE PE3YIBLTATHI 3

§ 2. ITourn reoge3mdeckue 0TOOPAKEHHS [IEPBOTO THUIA T 6

§ 3. [Touru reoje3mdyeckre 0TOOPAKEHHS BTOPOTO THIA T 8

§ 4. Ilouru reoge3udeckue 0TOOpaKeHUs TpeThbero Tuma 73 19

§ 5. ITourn reoge3mtdeckue 0TOOparkeHuss OOITUX IPOCTPAHCTB adDuHHOM cBA3HOCTH 21
JIntepatypa 24

H.M. Octuany, P.®. [Tomoposckwuii, H.JI. Ilongkos. IlonmHOroobpasus B nuddepeHnmupyeMb

MHOT000pa3usix, HageJIeHHbIX JuddPepPeHNATbHO-TEOMETPUIECKUMU CTPYKTYPaAMH.

II.

27

HO,Z[MHOI‘OOﬁpaBI/IH KOpa3MepHOCTHU 2 B KOHTAKTHOM ¥ IMMOYTU KOHTAKTHOM MHOI‘OOGpa.BI/IHX

Beenenwne 27

§ 1. I[TogmuOrOOGpPasue My, B MHOroo6pa3uu My 41 CO CBSI3HOCTBHIO 28

§ 2. Knaccudukanus nHAYIUPOBAHHLIX CTPYKTYD HA MOAMHOrooOpa3uu KopasmepuHocTu 2 46
§ 3. l'eomeTpus nmommHOro06pa3mii KopaszmepHocTu 2 59

JlntepaTtypa 75

H./. ITongakos. ITommuOT000pa3uga B quddepeHImpyeMbIx MHOTO00pa3uIX, HAIEJIEHHBIX

nuddepennmanbao-reomerpudeckumu crpykrypamu. I11. N(o)-anTunnBapuanrHbie
NOAMHOT000pa3us B MHOTO0Opa3nuM MOYTH KOHTAKTHOUN CTPYKTYPHI 77

Bsenenune 77

§ 1. ITogmuoroobpasuu M, , IOrpy?KeHHBIE B IIOYTH KOHTAKTHOE MHOroobpasue 78

§ 2. N(sigma)-aHTHUHHBADHAHTHBIE [I0]MHOr000pa3Usl B IIOYTH KOHTAKTHOM MHOroobpasuu 81

§ 3. AHTUHHBAPUAHTHBIE IOAMHOr000Pa3us B METPUIECKOM IIOYTH KOHTAKTHOM MHOroo6pasum 91
§ 4. AuTHHMHBApUAHTHBIE TOAMHOr000pa3us tuna 2 B MHOroobpasuu Cacaku 97

§ 5. AHTHUHBapHAHTHBIE TOJMHOT000pa3ust TuHa 3 B MHOroobpasun Cacaku 107

JInteparypa 115

}O.A. Amunos. I1pobsembl Bjio2keHMii: reoMeTpUYeCKrue U TOMNOJOTNI€CKNE aACIIEKThI

119

§ 1. N3omerpuueckue norpyxenus 119

§ 2. Ilorpy>xkenus u Biaoxkenus nuddepennupyemsrx MHOroobpasuit 134
§ 3, [lorpykeHus: ¢ MEHHMAJIBHONR AOCOMIOTHON KpUBU3HOM 143
Jlureparypa 148

C.B. Kanowmiien, I.I. Ilo3uak, /1./1. CokosioB. HekoTopblie BOTIPOCHI T€OMETPUHI

JlobayeBckoro, ca3anubie ¢ pusukoii 157

§ 1. Teomerpus JIo0a<ueBCKOr0 — THOUYHBIN NPEACTABATENbL T€OMETPHH OTPHUIATENILHON KPUBU3HBL 157

§ 2. @puaMaHOBCKAs KOCMOJIOTHS U reoMmerpus Jlobadesckoro 164

§ 3. IIpocrpancTBO CKOpOCTEH CHENHAIBLHON TEOPHUH OTHOCHTEJLHOCTH — IPOCTPAHCTBO JloGauenckoro 175
§ 4. TeomeTpus JloGaueBCKOTO U HEJIMHEHHBIE YPABHEHHST MAaTEMATHYECKOH dbu3uku 179

IIpusioxkenune 181

Jluteparypa 183

Tox uzgamna 1982

Towm 14

CO/JIEP?KAHUE
A.A. Arpaues, C.A. Baxpameesn, P.B. 'amkpeanazse. dnddepeniinanbHo-reoMeTpuiecKue

N TeOPETUKO-TPYyNImoBbie METOAbI B T€OPpUUN OIITUMAJIBHOTO YIIpAaBJIEHUA 3

Bsemenue 3

§ 1. MoTusupoBxka 6

§ 2. YupaBisieMOCTh HeTUHEHHBIX cucTeM 9

§ 3. XpoHosiorudeckas CBA3HOCTL. Bapuanum orodpakenus exp 27
IIpunoxkenne. DjaeMEHTH XPOHOJOTHIECKOTO UCHUCTeHUuS 43
Jlureparypa 52

H.A. INonsikos. Kiaceudukanms (fEnp)-crpykryp 57
Bsemgenue 57

§ 1. Juddepernupyemoe muoroobpasue My (fEnp)-cTpykrypst 58
§ 2. Kuaccudukanus (fEnp)-crpykrypsl Ha auddepernupyemMom MHOroobpasun M, 65
Jlureparypa 71
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B.A. Mup3osu. [lonmMmHOroo6pa3us ¢ KOMMYTUPYIOIIAM HOPMAaJIbHbIM BEKTOPHbBIM

noJjiem 73
Bsemgenue 73
§ 1. HeoGxomumble CBeIeHNSI U3 PUMAHOBOM reomerpuun 74
§ 2. VcsioBUST HHBOJTIOTHBHOCTH COGCTBEHHBIX PACHpPEEeIeHn BTOPOro pyHIAMEHTAILHOrO Ten3opa Agi 76
§ 3. ITogmuoroo6pas3us ¢ KOMMYTHPYIOIIUM HOPMAJILHBIM BEKTODHBIM IOJeM 82
§ 4. ITogmuOTO06Pa3Ms ¢ KOMMYTHPYIOIIAM P-MEPHBIM [TOIPACCIOEHHEM HOPMAJIBHOTO paccaoeHus 91
Jlureparypa 97

P.B. Bocusiroc. Konrpasapuanruas reopus JuddepeHnaibHOI0 MPOI0JI2KEHUS

B MOJ€eJI MPOCTPAHCTBA €O CBA3HOCTHIO 101
Baenenwne 101
§ 1. IIpocTpancTBa cO CBA3HOCTHIO 102
. Hedopmaruu cBA3HOCTH, HOopoxkaaemble quddeomopdusmamu npocrpancrTea 106
. Jluneapuzamnua 107
. CrpyxTypHOe pasencTso 109
. HefictBue aBTomopdusmon 111
. AIEKIEIHOCTH 00bEKTa KATErOPUHU IIPOCTPAHCTB CO CBA3HOCTHIO 112
. CTabuIbHOCTD AIMUKIAIHON CTPYKTYPHL 117
. Kanonuyeckas CBA3HOCTb IIPOJOJIXKEHHOTO PACCTIOeHUs Joo 2 119
. IIpunokenue k reomerpun GhOPMATBLHO HHTErpupyeMoro nubdepeHInasbHOro ypasaenuns 123
. Teopusa penynupoBaHHOTO TuddeEPEHINATBHOTIO TPOIOJIKeHuA 125
. Kanonunueckas casnocts bim3nukaca 131
. IlpunokeHue K reoMeTpUN HETOJIOHOMHBIX IIOAMHOI0006pasuii MI0CKOTO IPOCTPAaHCTBA 137
. BuyTpennue penynupoBaHHbIe CBA3ZHOCTH ARG (EPEHINANBHBIX yPABHEHUH KOHEIHOrO Trma 142
. Teopema KOHEYHOCTH B KOHTPaBapUAaHTHON Teopun auddepeHnnajbHOTO TpogoayKkenus 150
§ 15. BuyTpennue CBSI3HOCTH HETOJIOHOMHBIX JUpDEPEeHITHATBHO-T€OMETPUIECKUX CTPYKTYP KOHEYHOTO TUma 163
§ 16. CTpykTypHBIi Ter3zop 171
Jlnteparypa 175

B.P. Kaiiropogos. CtpykTypa KpUBU3HbBI ITPOCTPAHCTBa-BpeMeHn 177
Bsemenune 177

§ 1. Oupegesienne u 0630p sureparypsl 177

§ 2. Cxema anrebpamIeckoit Knaccndmxasumn ¥ CTPYKTypa KpuBU3HBL 184
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§ 3. I'pynmsl rOJIOHOMHUHM MIPOCTPAHCTB 50 192

§ 4. PexyppeHTHOCTH IEPBOTO B BTOPOrO IOPAIKOB 194

§ 5. KoMIIeKCHO- peKypPEeHTHBIE TPOCTPAHCTBEHHO-BPEMEHHBIE MHOT00Opasus 197

§ 6. [IpocTpaHCTBa PEKYPPEHTHOW KPUBU3HBI, ONUCHIBAIOIINE IJIOCKHE I'PABUTAIUOHHBIE BOJHBI 198
JlutepaTtypa 201

Ton m3manns 1983

Towm 15

COLEP2KAHUE
B.C. Makapos. 'eomeTpuieckmne MeTOabI TOCTPOEHUSI AUCKPETHBIX TPy ABU>KEHUH

npocrpancrsa Jlobayesckoro 3
§ 1. IlpaBuspubie pa3bueHns IPOCTPAHCTBA U AUCKPETHBIEC TPYNNLL ABMXKeHUN 4
§ 2. Meroz Bapuamuu OJHOrO HEIPEPBIBHOIO mapaMerpa 14
§ 3. Meros BapuaIiu HECKOJLKUX HEMPEPBIBHLIX MapaMeTpoB 22
§ 4. Meroj ycedeHUs WeAJbHBIX TpaHeil 27
§ 5. Meron ckuetiku 37
§ 6. Merox 6ydepHBIX MHOTOIDAHHUKOB 46
§ 7. Hexoropsre utoru u npobiemor 54
Jlureparypa 57

B.H. IMTanykos. CBa3uoctu Ha auddepeHnupyembix paccijioenusix 61
§ 1. TenzopHble OIS U CBA3HOCTU HA PACCIOCHHBIX MHOroobpasmsax 62

§ 2. PazjoykeHne TEeH30PHBIX MOJI€H U CBSA3HOCTEN HA PACCIOSHUSX C BHYTpPEHHEH CBSI3HOCTHIO 67

§ 3. BekTOpHBIE M TEH30PHBIE PACCTOEHUS T4

§ 4. CBsa3HOCTH HA APYTUX CIENHMAIBHBIX pacciaoeHusx 80

JlntepaTtypa 84

H./J. Ionakos. duddepennuaipbHasd reoMerpusa MHOT000pa3uii f-CTPpyKTYPpbI
95

Bgenenwne 95

§ 1. Muoroobpasusi f-CTpyKTypsl 96

§ 2. PemepupoBannada f-cTpykTypa paura r ma M, 111

§ 3. Adbdunnas csasuocTs HA M, penepupoBaHHOH f-CTPYKTYpsI paura r 115
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JIntepaTtypa 122
T.H. Banasiok, H.M. Octuany. IlogmMmHOroo6paszus B auddepeHInupyeMbiXx MHOT000pa3ugx,
HaaesieHHbIX auddeperiuaibaHo-reomerpudeckumu crpykrypamvu. IV. Ilogmaoroodpasust

KOpa3MepHOCTU 1 B MHOTroo0pa3usaX MOYTU KOMILJIEKCHOI CTPYKTYpPbI 127

Bsegenwne 127

§ 1. Crpyxrypsl Ha moaMHOr000pasuu M,, B M, NOYTH KOMILIEKCHOH CTPYKTYypsI 128

§ 2. [Togmuoroobpasue KOpazMepHOCTH 1 (MHIEPIOBEPXHOCTH) B MHOrOOGPa3UsIX MOYTH KOMILIEKCHON CTPYKTYDBI
145

Jluteparypa 162

C.B. Beaepuukos. O gHOPOJHBIE IIPOCTPAHCTBA, IIOPOXKAEHHbIE I'PYy IOl aBTOMOP(MU3MOB
rpynns! JIn 165

scriptsize § 1. O630p u mocranoBka 3agauu 165

§ 2. [nobanbable n JOKAIBHBIE TApHI 167

§ 3. OHOpOIHBIE TTPOCTPAHCTBA, OPOXK/IEHHbIE II00aJbHON Tapoit 167

§ 4. Mopdusmbl 0FHOPOIHBIX TPOCTPAHCTB 168

§ 5. PenykruBHoe pazsoxenue aarebpst Jlu rpymmosr JIu 172

§ 6. Kareropus rimobanpubix map 174

§ 7. Orobpaxkenus: cummerpun 178

JIureparypa 183

M.A. Akusuc. uddepennunasipbias reomerpusi Tkanei 187
Bsemgenue 187

§ 1. OcuoBHBIE ypaBHEHUS TeOpHUH TKaHeH 188

§ 2. TkaHU ¥ TMOYTH IPACCMAHOBBI CTPYKTYPHI 191

§ 3. Tpu-txanm u guddepernnupyembie KBA3UIPyIIbl 196

§ 4. HexoTopsle reoMmerpudecKre CBOMCTBA TpuTKane# 200

§ 5. lpyrue reomerpudueckue u ajaredpantdeckue CTPYKTYDPBI, CBA3AHHBIE ¢ TpU-TKaHamu 205
Jlureparypa 209

Ton m3manna 1983

Towm 16

COLEP2KAHUE
O.B. IlaBaoyenko, B.B. PoixkkoB. I3rubanue ToUeYHbIX COOTBETCTBUMN W-CUCTEMbI

T'mapa 1. 3agada u3rubanust TOYEYHLIX COOTBETCTBUI U ee oOobIenue 3
§ 1. 3rubanne TOYEUHEIX COOTBETCTBUN IPOEKTUBHBIX IPOCTPAHCTB 3
§ 2. Jlecdbopmanus adHUHHBIX CBA3HOCTEH 1 ee urubanme 8

I'nasa 2. Teopus w-cuctem 10

§ 3. OCHOBHBIE TOHSTHSA W IOCTAHOBKA 3aaadn 10

§ 4. Tpexmepusiit ciayaait 12

§ 5. [Ipucoeguuenne w-cucremsr 18

§ 6. B3aumHast 1 IOJIMHOMUAJIBHBIE W-CUCTEMBI 23

§ 7. O monHOTE IPOCTPAHCTBA perneHuit 26

§ 8. [pusoxkenue K 337a4€ H3rUOAHUST TOUEUHBIX COOTBETCTBUH 30
Jluteparypa 33

M.O. Paxyna. Teopusi katactpod u nuddepennuaibHas reomerpus 35

§ 1. JloxasipHOE IpeacTaBieHne 0TOOparkeHus 36

§ 2. OT cMemaHHbIX KOBAPUAHTHBIX Tpou3BofHbIX Hopena 1o dyHmaMeHTAIbHBIX 06beKTOB JlamTeBa 1 TPpOU3BOIHBIX
Ilopreyca 44

§ 3. O6obmmenne 53

§ 4. KaracTpodsl B MIPOCTPAHCTBE TOJUHOMOB 64

Jluteparypa 78

W.I1. Eropos. /IBu>xeHusi u romoreTuu B npocrpanctBax @uncjiepa n nx 06001eHnsIX
81

§ 1. /IBuKeHUsI ¥ TOMOTETHH B (PUHCJIEPOBBIX MPOCTPAHCTBAX U mpocrpancTBax Cy. Obobimenus 81

§ 2. ncduanTesnMaabHble IBUXKEHUS U TOMOTETHN B IPOCTPAHCTBAX JefBHCA OMOPHBIX BEKTOPHBIX M KOBEKTOPHBIX
IJI0THOCTEH 88

§ 3. JlBrKeHUS U TOMOTETHS B IOTEHIUAIBHBIX IPOCTPAHCTBAX BEKTOPHBIX U KOBEKTOPHBIX 3jIeMeHTOB. O600meHns
Ha MJIOTHOCTH 93

§ 4. MakcuMaabHO MOJABUYKHBIE PEryJISIDHBIE MTPOCTPAHCTBA BEKTOPHON M KOBEKTOPHON TIoTHOCTH 98
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§ 5. JlakyHApHBIE TIOTEHITHAJIbLHBIE U OBIHE METPUUECKUE MPOCTPaHCcTBa 104

§ 6. AddunHbIe CBA3HOCTH B IPOCTPAHCTBAX BEKTOPHOM M KOBEKTOPHOH miorHocTH 111

§ 7. JIBuyKeHUsI B MPOCTPAHCTBAX JIMHEHHBIX W THIEPIJIOCKOCTHBIX 3J1eMeHTOB adduHHON cBa3HocTH 114
§ 8. IBuxenus B paccnoenusx. Kmaccudukanus 117

O knaccudukanuax 120

JIuteparypa 121

H.A. Addapos. Ilepsbie apobHbIe HHTErPAJIbl yPABHEHU Ire0ae3uveCKuX JIMHUMN

npoctpancTB adppuHHON cBaA3HOCTHU 127
Bsegenune 127
§ 1. OcHOBHBIE ONIpeIeNIeHus U MOHATHs. HekoTopsie cBoiicTa 129
§ 2. TpaexTopun CXOGUMOCTH BEKTOPHOrO moJjst 132
§ 3. I1 B Aa. O6mas Teopus 136
§ 4. Coernuaspasie [1 141
§ 5. Io B Ap. O6mmas Teopust 147
§ 6. C2lB A, 149
Jlureparypa 151

A. 1. Munnka. Kpartyaiimnue Ha BbIMYKJIbIX TMIIEPIIOBEPXHOCTAX 155
Bgenenwne 155

§ 1. Oupenenenus u obmue pe3yabTaThl 158

§ 2. HoBrle TeopeMEr 0 KpaTyaifmux JguHUSX 167

§ 3. Kpusuzna u ¢opMa BBIMIYKJIION IHIEPIOBEPXHOCTH 172

§ 4. I'tagkoCTh rUNEPHIOBEPXHOCTH Kpardaiimei 179

§ 5. Merpuku ¢ HeOTpUNATEJbHON KPUBU3HOM 186

Jlnreparypa 192

B.®. Urnarenko. HekoTropble BOIPOChl reOMETPUYECKON T€OpUM MHBAPUAHTOB

rpynI, NOPOXKAEHHBIX OPTOTOHAJBHBIMU U KOCBIMU OTpaKeHusimu 195

Baenenwne 195

§ 1. luBapuaHTHl IPYNI CAMMETPHH IPABHJILHBIX MHOIOIPDAHHHUKOB 197

§ 2. luBapuaHTEl IPYII CHMMETPUH MHOrOrpaHHukoB ['occera 207

§ 3. [IprtoKeHus IHaAMETPAJILHON TeOpHH aJIrefpaniecKux IOBEPXHOCTEH K HAXOXK JEHUIO HHBAPUAHTOB GECKOHEYHBIX
rpynn 214

JlurepaTtypa 221

Ton n3mannsa 1984

Towm 17

COJIEP?KAHUE
C.C. Ppimikos, E.Il. Bapanosckuii. CoBepIilleHHbIE PENIeTKN KaK JOMYCTUMbIE

HEHTPUPOBKHU 3

Bsemenue 3

§ 1. IIpeaBapuTesnbHbie cBegeHus. [IpobieMa OTHICKAHNS COBEPIIEHHBIX PEIIETOK (COBepH_IeHHBIX d)opM), ee KpaTkKas
ucropus 4

§ 2. JlomycTuMbIE HEHTPHPOBKH 7

§ 3. CoBepIlleHHBIE DENIETKH KAK JOMYCTUMBIE TIeHTpUpoBKU. Teopema Kopkuua — 3omoTapesa 12

S 4. OTbicKaHue JOIMYCTUMBIX IPEACTABIEHNM COBEPIIEHHBIX PEIIeToK: obiree onucanue Meroga u caydam n < 4.
CranapTHBIE CXEMBI B JOKA3aTEJIbCTBAX 14

§ 5. BeiBox coBepmieHHBbIX perieTok npu n =5 17

§6. BBIBO/I COBEPINIEHHBIX PEIIETOK W3 MHOMECTB Ha HECBOOOIHBIX JOMYCTUMBIX 6-MEPHBIX IEHTPUPOBOK 23

§ 7. BBIBOJI COBEPIIIEHHBIX PEMIETOK U3 MHOYKECTBA CBODOIHBIX JTOMYCTUMBIX G-MEPHBIX IEHTPUPOBOK 34

Jluteparypa 48

10.1. Epmakos. K Teopun mHBapmaHTOB CTPYKTYPHbIX T€H30PHBIX IoJjieii 51

Beenenwe 51

I'nasa 1. IlocsoitHble TeH30pHBIE IOJISI B BEKTOPHBIX PACCIOEHUSIX H2

§ 1. Bekropubie paccioenus Haa OAHAXOBEIME MHOroobpasusaMu 52

§ 2. CeueHus BEKTOPHBIX PACCIOeHUH 57

§ 3. TTocsoiinble U CBA3YIONHE TEH30PHBIE MOJISI BEKTOPHBIX PACCIOCHUN U YCJIOBUS UX JIOKAJIU3AANA 59

Tnapa 2. Anrebpandeckue n gudpepeHnpmajibHble HHBAPUAHTHI TEH30PHBIX CTPYKTYD 65

§ 4. CBA3HOCTH B BEKTOPHOM paccyioenun Hanaxosa tuma. KoapuanTHoe nuddepeHITUpoBaHTe TEH30PHBIX Moeit
65

§ 5. CBA3HOCTH B BEKTOPHBIX PACCIOCHUSX, OMpE/IesgeMble MOCJIONHBIMA TEH30PHBIMA MOJISIMHE 72

§ 6. JIOKaJIbHO IJIOCKKE H JIOKAJIBHO KOH(OPMHO-IIJIOCKHE TeH30DHLIE CTPYKTYPEL 78

Jlnteparypa 84

B.B. Hukynus. JIoka/ibHbIE MTHBAPUAHTHI 4-MEPHBIX ICEBAOPUMAHOBBIX MHOT000pa3mil
¢ merpukoii Jlopenma 87
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Bsemgenue 87

§ 1.
§ 2.
§ 3.
§ 4.
§ 5.
§ 6.

Harsiaaaoe mpeaBapuTesbHOe OnpeieseHre HHBApHaHTa 1TiopuHa B ciyvuae meTpuk Jlopenma 89
Omnpegenenne naBapuanTa Tropuna 90

Wusapuantsr Tropuna max C 93

JlokanbHbIit nHBapuaHT TropuHa B ciaydae MeTpuK Jlopenma 109

W3oTonmueckas kaaccudpukanus naBapuanTos Topuna 121

Caenenue rpy60it TpoeKTHUBHOH KiaccudUKanuu HHBapruaHToB TiopruHa K apudmerndeckoil 3agade 125

Jlureparypa 130
A.TI. ITupokos. IIpocrpancrBa adduHHOI CBA3ZHOCTU (HEKOTOPHIE ACTEKThI
merona Hopmasmm3auuu A.Il. Hopaena) 131

§ 1.
§ 2.
§ 3.

Hopmanu3osarHbBIE TOBEPXHOCTH IPOEKTHBHOIO MPOCTPAHCTBA 132
AdduHHBIE CBI3HOCTH B MHOTOOOpasusax m-map 137
Hopmanm3osarHbIe pacc/OoeHUsA NPOEKTUBHOTO IPOCTpaHCTBA 146

JIntepaTtypa 150

IO

I JIymucre. dnddepeHiinaabHO-reOMETPUYECKNE CTPYKTYPbI U KAJTUOPOBOYHbBIE

Teopum 153

§1.
§2.
§ 3.
§ 4.
§ 5.
§ 6.
§7.
§ 8.

Caszuoctu u nosie fAura — Musnca 153

I'pynmna kaanbOpOBOYHBIX Ipeobpa3oBanmit 155

Anrebpa JIu nHGUHATE3NMATIBHBIX KAJIUOPOBOYHBLIX IIpeobpaszopanuii 156
Paccioenue cTpyit ceuennii B pyngamenTtanbabie 1-popmsr 160

IIpocTpancTBO CBA3HOCTEN M JefiCTBHE IPYIIIBI KaJuOPOBOYHBIX Ipeobpa3opanuii 162
Kanonwnueckas 1-popma u dhopma cssa3uoctu 163

IIpaBounBapuanTusie 1-dopmel 165

IIpaBounBapuanraaa 1-popma Aura — Mumaca 168

Jlureparypa 170

Tox nzgamna 1985

Towm 18

COJIEP?KAHUE
I1.4. I'pymko. OTobpakeHusi CTpyKTyp 3

Bgenenne 3

§ 1.
§2.

Teomerpuyeckue CTPYKTYpbI, OIM3KHE K OXHOPOIHBIM 5
CuMMeTPHYHBIE CTPYKTYPHI 6€3 MepBOro MPOLO/IzKeHns 8

. Ilepuoguydeckue cTpyKTYpHI 13

. JIokaspHAsA TEOPUSI COUPSKEHHO TPAH3UTUBHBEIX CTPYKTYDP 15
. Kpurepuit cummerpuanocta 19

. IIpogomxenusn 21

Jluteparypa 22
B.®. Kupudyenko. MeToabl 0000111eHHOIT SpMUTOBOM r€eOMETPUN 1 T€OPUH MOYUTH

KOHTaKTHBIX MHOT00Opa3uii 25
IIpenuciosue 25
T'nasa [. Q-anrebpor 26

§ 1.
§2.
§ 3.
§ 4.

ITonarue Q-anrebpol 26

[Monynpoctsle u pefyKTUBHBIE (Q-aaredpsr 29
Harypansubie Q-anare6pst 30

Pacmensisiembie u ncesgopacuieiisiembie Q-aarebpot 33

T'naBa 2. O600IeHEbIE IOYTH SPMHUTOBEL CTPYKTYPHL 40

§ 1.
§2.

ITonaTue o600IEHHON TOYTH 3PMUTOBOM CTPYKTYPHI 41
Crpykrypubie ypasuenuss GAH-muoroobpasus 49

I'nmaBa 3. O6001eHHBIE TTIOYTH KOHTAKTHBIE MHOr00Opa3us 54

§1.
§2.
§ 3.

ITouTn KOHTAKTHBIE METPUYUECKHE CTPYKTYPHI 54
CTpYKTypHBIE YDAaBHEHUS NOYTH KOHTAKTHBIX METPUYECKUX CTPYKTYD 58
O06006mmennble IOYTH KOHTAKTHBIE CTPYKTYPhI 64

Jlureparypa 70

M.A. Akusuc, C.A. I'epacumenko. Muoromepubie Tkanu Bous 73
§ 1. Tpu-rxanu Bossa 74

§2.

(n + 1)-Tranun 87

JInteparypa 101

0O.B. ManTtypos. OHOpO/iHibIE IPOCTPAHCTBA U MHBAPUAHTHbIE TeH30PbI 105

§ 1.
§2.
§ 3.
§ 4.

Hexoropsie merputeckue 3amedanusa 195

OJHOPOIHBIE PUMAHOBBI IIPOCTPAHCTBA C MIPUBOAUMON I'pynnoil m3orponun 108
IIpunnun sxiroyennsa 119

ITpumenenue mpuHNMNIA BKIOYeHUS 123
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JIntepatypa 139

H.T. Mouepuiok. KybuKajibHbIE TIOBEPXHOCTU U KOHTPYIHIIN 143
§ 1. Muoroobpasus anrebpanvdecKux 3JI€MEeHTOB MPOU3BOJIHHOTO MOpsaKa 144

§ 2. KybukaabHbIe IOBEPXHOCTH, IOPOXK IEHHBIE HeocOObIMy KyOukamu 148

§ 3. KybukaabHble TOBEPXHOCTH, MOPOXKIEHHBIE KyOUKOH ¢ y3/I0BO# TOUKO# 154

§ 4. KyOukaabHbEIe IOBEPXHOCTH, 00PAa30BAHHbLIE KyOUKOM ¢ H30IUPOBAHHON TOUKOH 155

§ 5. KybukasbHble TOBEPXHOCTH, MOPOXKIEHHbIE KyOUKAMHU C TOYKOH BO3BparTa 157

§ 6. Kybukanbubie KOHrpyuuuu 160

JInteparypa 162

A.A. Jlamixu. OcHOBHAasI TeopeMa MMPOEKTUBHON reOMeTPUM B MOLyJIsIX 1 ajiredpax

JIu 165
§ 1. Beemenue 165
§ 2. IIpoexTuBHBIE IPOCTPAHCTBA KU KOJIHHeanun 166
§ 3. CJIH-xkonnuueanuu u roMoTpodu3mMbl 169
§ 4. OcuoBHag TeopeMa IMPOEKTUBHON reOMETPUH HAJA KOJabmamu 173
§ 5. Pemerounsre cpoiictBa aarebp Jlu 174
§ 6. L-romomopdu3mbr asnredp JIu 179
§ 7. OcHOBHas1 TeOpeMa MPOEKTUBHOM reomerpun B anredpax JIu 181
JIntepaTtypa 185
Xporuka reomerpudeckoii xu3nu (1986 r.)

Tox uzmamnsa 1986

Towm 19

COJIEPYKAHNE

B.B. llypsirua. Pacciioenusi crpyii kKak MHOroodpa3us Haj ajiredpamu 3
§ 1. JloxasnbHbIe aare6per 3

§ 2. A-nmuddepenmnupyembre HyHKIUA 6

§ 3. Paccnoenune A-cTpyii 8

§ 4. AnaguTHdecKre IPOJOJIKeHUs 0ToOpaxKeHuit 15

§ 5. CTpyKTypHBIE TPYNIBI paccmoenuss A-ctpyit 18

Jluteparypa 20

H./. Iloasikos. llogmuoroodbpasus B quddepeHnupyemMbiXx MHOroodpa3usix, HaJeJIEHHbIX
nuddeperuaiabHo-reomerpuieckumu crpykrypavmu. VI. CR-nogmMHOroo6pas3us

MHOro00pa3usi 04T KOHTAKTHOU CTPYKTYPbI 23
Beenenwne 23
§ 1. ITogmuoroobpasust My, IOrpyKeHHBIE B MIOYTH KOHTAKTHOE MHOroo6pasue 24
§ 2. CRy-crpykrypa u CR,(,)-CTPyxTypa Ha noamuoroobpasun My, 8 Mpt1(p€n) 28
§ 3. CR,(5)-CTPYKTypa. €CTECTBEHHBIM 00pa30M BO3HUKaromad Ha My B My 1(p€n) 34
§ 4. C R-CTpyKTypa B METPUIECKOM MOYTH KOHTAKTHOM MHOroobpasum 43
Jlureparypa 55

H.M. Octunany. llonmuoroodpasus B auddepeHupyeMbix MHOT000pa3usdx, HaIeJIEHHbIX
nuddepeHnaIbHO-TeOMEeTpUYIeCKNMU cTpyKrypamu. V. C'R moaMHOrooopasus B

MHOroo0pa3nm noYTu KOMIJIEKCHOM CTPYKTYPbI 59
Beenenwue 59
§ 0. [IpegBapuTenbubie mOHATHSA 62
§ 1. C R-mogmuOroo6pa3us B 3pMUTOBLIX MHOroo0pasusx 65
§ 2. Unurerpupyemocts pacupenenennit D u DPerp B KeI€poBBIX MHOTOOOpa3usx 77
§ 3. Hekoropsie kaacchl C' R-moMHOT006pa3uii B KeiepoBoM MHOT006pasun 84
§ 4. O pacmupennu mouarus C'R-mogMHOro06pa3ust B MHOr006pPA3UAX HOYTH KOMILJIEKCHOHM CTPYKTYpHL 94
JIntepaTtypa 97

A.M. Tenexos. O quddepeHImaabHO-TeOMeTPUIECKNX 00bEeKTaX BhICHINX MOPSIKOB

MHOroMepHoOii Tpu-Tkanmu 101
§ 1. CTpyKTypHEIE YDABHEHHUS MHOTOMEpHOH Tpu-TKaHu 106
§ 2. Crpoenne nudpepeHnaIbLHO-TEOMETPIIECKOr0 06 bEKTa IPOU3BOIBHOIO MOPsIKa TpU-TKanu 109
§ 3. Jloxa3aTeabCTBO 3AMKHYTOCTH (oo-CTPYKTYPBI MIECTHYIOJIBHOR Tpu-TKauu 116
4. JleMMBI O 3aMKHYTBIX TeH30pax 122
5. AHAJUTHYECKUE YCIOBHUS 3AMKHYTOCTH (oo-CTPYKTYDBI 129
6. O cymecTBOBAHHY KAHOHHYIECKHX KOODAWHAT B JIOKAJILHOHM aHAJIUTHIECKOH ayme 133
7. OcHOBHas TeopeMa 0 KOODAWHATHBIX JIYIIaX TPHU-TKaHell ¢ 3aMKHYTOH g;nfty-cTpykTypoit 139
8. O6 anrebpamvecKux yCIOBUIX, OUPEAENSIOMINX TPU-TKAHYN C 3AMKHYTOH §oo-CTPYKTYPOIL 143
9. O cymiecTBOBAHUM U KJIACCHMPUKAIUKE TOXKIECTB C OJHOM IMepeMeHHOH B JIOKAJIBHON aHAJUTHYeCKOH yne 149
ureparypa 152
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B.. Benepuukos, C.B. BeagepHukoB. I'eomerpusi omqHOMEPHBIX IIPOCTPAHCTB,

nopoxkaeHHass mopcpusmamu G-tipocTpaHcTB 155

§ 1. O630p m mocTaHOBKA 3aja9u 155

§ 2. Kareropus ri06aabHBIX B JIOKAJIBHBIX Iap 159

§ 3. G-nmpocTpaHCcTBa, IOPOXKAeHHbIe T0baxbHoi napoii (G, A) 162

§ 4. Mopdusmer G-npocrpaucts. Cummerpuu G-npocrpancTs. CTPYKTypa NPOU3BEIEHUS OFHOPOAHBIX IPOCTPAHCTB
167

§ 5. leomerpus, nopoxkaenuas riuobanbuoit napoit (C, A), rae C' — nosyupsMoe npoussegenue 175

§ 6. l'eomerpus rpymnnsl adpdunnbX 1peobpaszoBanuit 178

JIntepaTtypa 182

C.B. KiinumenTos. O6 anipropHBIX OITEHKAaX IMTPOU3BOIHBIX PAANYyCAa-BEKTOPAa MOBEPXHOCTHU

MOJIOYKUTEJIbHOU KPUBU3HBI 187
§ 1. O630p pe3ynbraros 187
§ 2. Yceunenue teopemsr 5 194
§ 3. loxazarenncTBO Teopemsr 7 u 8 200
§ 4. JloxazaTeabCcTBO TeopeMsl 9 208
Jlureparypa 211

Tox mamanmst 1988

Tom 20

COJEPYKAHUE
C.X. Apyriousau, I1.4. I'pymko, JI.E. EBrymuk, FO.I'. JIymucre. dudpdepen-
MUAJIbHO-aJiredpanvecKrue MeTo/Ibl TeOMeTPUUIECKUX NCCJieloBaHnil B paborax A .M.

BacuabeBa m ero Hay4HOIl IITKOJIBI 3
Crucok Hay4IHBIX TPyA0B BacuiabeBa Anartosmst Muxaitzosuda 31
Jlureparypa 33

B.B. Buminesckuii. Muoroodbpa3us Ha/i IJIIOPAJIbHBIMA YUCJ/IAMU U I10JIy KACATEJIbHbIE
CTPYKTYPBI 35

§ 1. IlmropasnbHble dnciaa u yHKIud 35

§ 2. AdduHOpHBIE CTPYKTYPHI U MHOT006pa3usa HaJ aare6poi IIopaabHbIX yncen 44

§ 3. ITomykacarennusle paccuoerus 50

§ 4. TomoMmopdHO-reoe3uIecKre TPeOOPAOBAHUS CBAZHOCTEH B MOJIYKACATEIbLHBIX PACCIOEHUIX 62
Jlureparypa 69

I1.0. Muxees, JI.B. Cabunun. I'tagkue kBa3urpynnbl u reomerpus 75

Bgenenwne 75

§ 1. OcuoBHBIE OILIpe/IeNeHUsI U KOHCTPYKIUAU 76

§ 2. Tnapkue syust Mydaur u anrebpsr Masbuesa 84

§ 3. Anrebpamdeckast TeOPHS JOKAJTHHO PEAYKTHBHBIX U JIOKAJIHHO CHMMETPAIECKUX IPOCTPAHCTB a(DUHHON CBI3HOCTH
87

§ 4. Tnagkue jgeBOAUCTPUOY TUBHBIE KBA3UTPYNIbI B 0O00IIEHHBIE CHUMMETPUIECKHE TTPOCTPAHCTBA 93

§ 5. lmagkue aymsl Bona 95

§ 6. I'ytagkume JIOKAIBHBIE JIYIBL CO CBOMCTBOM NPAaBOil MOHOAJIBTEPHATUBHOCTH U IPOCTPAHCTBA

addunnoOM cBA3HOCTH 63 KPpUBU3HBI 99

§ 7. Dnagkue jiokaJibHbIE Jiynbl 00mmero suga 103

JInteparypa 104

A.A. Arpaues. KBagparu4dnbie 0TOOpakeHUs B TEOMETPUYIECKO Teopun yrpaBJIEeHUs

111
§ 1. Beemenue 111
§ 2, Bapuamnuu ynpasisiemoif cucremst 118
§ 3. Bropas Bapuaius ¥ CHMILJIEKTHYECKAs TeoMeTpus 126
Hobasnenue x § 3. Jlarpanrkes rpaccmanuan 162
§ 4. Tomostornueckre HHBAPUAHTHL BTOPOil Bapuarmu 167
§ 5. llpunokeHue K ynpasisieMbIM CHCTEMAM HA rpymnmax Jlm 182
JInTeparypa 204

B.B. Jlbruarun. 'eomerpuydeckasi Teopusi ocobeHHOCTeli pereHnii HeJuHeHbIX

aunddepeHnTnaIbHbIX ypaBHeHuit 207
§ 1. Paccnoenus crpyit 207
§ 2. Pacupenenenune Kaprana 210
§ 3. Nurerpanbubsie MEOTOOGOpa3us 215
§ 4. leomerpusanust 06061meHHbIX QyHKIUA 220
§ 5. OcobeHHOCTH, OIEPATOPHI IIEPEHOCA M YAaPHbIE BOJHBL 224
§ 6. Murerpanbubie rpacCMaHuanb 231

253



§ 7. MopmamoBBI CTPYKTYPHI, ACCOIMUPOBAHHEIE C PErYAAPHBIME MHTETPAILHBIMI IIOCKOCTAME 234
§ 8. IIpumuTuBHBIe 0cObenHOCTH U KiInMMDOPAOBLL CTPYKTYPEI 238

§ 9. Tomosorus UHTErpaJbHBIX IPACCMaHUAHOB 240

§ 10. Xapakrepuctuieckue Kaaccel perrenuil nuddepeHnuanpHbX ypaBaernit 244

JlntepaTtypa 246

XpoHuKa reoMeTputeckoi xu3uu 248
Ton uznamnsa 1988

Towm 21

COIEPZ2KAHUE
M.A. AkusBuc, B.A. Tuxounos. O630p Hay4HbIX uccjaenoBannii Bssuecsiasa Tumodeesuya

Basbuiena 3
§ 1. KBasusanaacoBsl Ipeobpa30BaHUs P-MEPHBEIX MHOTOOODPA3Uil n-MEPHOTO IPOEKTUBHOTO IPOCTPAHCTBA, 7
§ 2. [IpoekTUBHAS TEOPHsS MHOTOMEDHBIX ceTeil 9
§ 3. Cern HA MHOTOMEDHBIX MHOr000PA3UAX €BK/INJOBA IPOCTPAHCTBA 11
§ 4. JTudpdepennupyemble 0TOOpazKeHNUsT MHOTOMEPHBIX TPOCTPAHCTB 15
§ 5. Ceru Ha MHOrooOpa3usix. V-coOmpsi>KeHHbIE CeTU B NpocTpancTse adduuHoM cBs3HOoCTH 18
§ 6. KoncrpykTuBHO onpenesiseMble ceTn 22
Cuucox negarusix pador B.T. Bassuresa 23

B.U. Buinznukac, A.lIl. Hopaen, B.H. IIlanykos, A.Il. IITupokos. Hayunoe
nacsienue Bopuca JIlykuga Jlanresa (23.04.1905-15.01.1989) 27

§ 1. ®uncieposa reomerpus 29

§ 2. [IpocTpaHCcTBa OMOPHBIX 371eMEHTOB 30
§ 3. Juddepennnposanue Jlu 32

§ 4. JludpdepennuaabHble HHBADHAHTH 33
§ 5. llcTopuko-maremarndeckas pabora 35
Crucok Hayuaweix pabor B.JI. JlanTesa 37

N.T. HukonaeB. O 3aMbIKaHNY MHO>KECTBA KJIACCUYECKNX PUMAaHOBBIX MIPOCTPAHCTB

43
Bsemenue 43
§ 1. IIpocrpancTBa ¢ OrpaHuYeHHON KPUBHU3HOH 46
§ 2. leomeTpuyecKuil CMBICT T€H30pa KPUBU3HBI IPOCTPAHCTBA C OFPAHUYEHHON KPpUBU3HON 48
§ 3. Teopema 00 aNNpPOKCUMAINU U €€ CJAEACTBUSA 55
§ 4. Teopema o 3ambIkKaHun 62
Jlureparypa 64

B.B. Mapeunuyu, B.A. Toronoros. OTKpbIiTbie MHOroO0pa3usi HEOTPULATEIbHO

KPUBU3HBI 67
Bgenenwne 67
§ 1. OcuoBHbIe TOHATHA 68
§ 2. AGCONIIOTHAS BBIMYKJIOCTH SKBUAUCTAHT U BBIMYKJIOCTb (DyHKIMH By3emana 69
§ 3. Soul-xkoucTpykuusa 74
§ 4. Teopemnr komeunocTu 78
§ 5 I'pynna rosonoMun paccioenus vS 80
§ 6. 'mnoresa Yurepa — I'pomouia u Teopembt 06 ycnosusax puddeomopduocrn Vyt u R™ 83
§ 7. Iocrpoenne npumepos MHOrooOpasuii knacca Vp 87
§ 8. KenepoBbl OTKPBITBIE MHOTOOODA3Us OTPHUIATEIHHON KPUBU3HBI 88
Jluteparypa 88

A.B. Hakmazsan. HopmaJsibHasi CBSI3HOCTH B T€OMETPUU OCHAIIEHHBIX TOMHOT000pa3mii

adppuHHOTO TpocTpaHcTBa 93
Bsemgenune 93
§ 1. O6 ocHameHusX ¢ IJIOCKOH HOPMaJbHOM neHTpoadduHHON CBA3HOCTHIO 93
§ 2. OcuaIrmenHoe IOAMHOTr000pa3ue ¢ HAPAJIeIbHBIM IOJEM P-MEPHBIX HOPMAJIbHBIX Hampasjiennit 100
§ 3. 'eoMeTpust OCHAIEHHOIO HOAMHOI000pa3us ¢ IJIOCKOH HOPMAJIbHOM CBA3HOCTHIO 104
Jlureparypa 105

A.M. llenexos. Kinaccudukaiimss MHOrOMEPHBIX TPU-TKAHEN M0 YCJIOBUSIM 3aMbIKAHU S
109

. Beenenue (ocuosusbie naen) 109

. Tpu-Tranu, oupenenseMsble ToXKaecTBaMu tuna B 117

. O kiraccuduKanyuy Jyn ¢ TOXKJAECTBAMH OT OFHO# nmepemMeHnHO# 120

. O puddeomopdusmax, 6JIU3KUX K TOKIECTBEHHOMY B aHAJUTHUYIECKOH Jyre 123

. HexkoTopsle cBoiicTBa dyHKNM lz,y W Tg,y B JIOKAJbHOH aHAJIHUTHICCKOH myme 126
. OCHOBHBIE TE€H30DPHI JOKATBHOM aHAJTUTHYECKOH Jymbl 130
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§ 7. HoBele ToxkAecTBA U (DUTYPHI 3aMBIKaHUsS 136

§ 8. Yc0Bust 3aMBIKAHUS U 3AMKHYTBIE ¢, -CTPYKTYpbI 143

§ 9. ABTOMOP(}U3MBI JOKATIBHBIX AHAJUTHYECKHX JIYI U 3AMKHYTbIE ¢,,-CTPYKTYOBI 145
JInteparypa 152

B.®. Urnarenko. O reomerpudeckoii Teopuu THBAPUAHTOB I'PYIIII, IOPOXKIEHHBIX

oTpakeHusamu 155

§ 1. uBapmaHTHl IPYII CHMMETPHH IPABUIHLHBIX MHOTOIDAHHUKOB M MHOTOrpaHHUKOB ['occera 155
§ 2. luBapuaHThl yHUTAPHBIX IPYII, IOPOXKACHHBIX OTPaKeHUAME 158

§ 3. Asnrebpauneckue MOBEPXHOCTH C DECKOHEYHBIM MHOXKECTBOM IIJIOCKOCTEH Koco# cuMmmerpuu 188
JIntepaTtypa 199

Xponwnka reomerpudeckoit xxuznu (1988)
Tox nzmamnsa 1989

Towm 22

COJIEPYKAHNE

9.P. Pozeungopu. Ceru iunnii, 3aBucsIiue OT IapaMerpa, u JJOCTATOYHbIE YCJIOBUS

X CXOIUMOCTHU 3

20

37

Bsenenue 3

§ 1. JlocTaTo4unbIe YCIOBUS INIOOAJIHHON IPABUILHOCTA CETH 3

§ 2. Jlemma 0 KBaIpATHOM HEDPABEHCTBE 8

§ 3. AnpuopHbIe OIeHKH §

§ 4. Bamaua /lapOy [mJis1 BCIIOMOTATeNbHOM CHCTEMBI ypaBHeHn#. CyniecTBOBaHHE U [VIAKOCTh peureHus 16

§ 5. Obobuiennsle permenus. TeopeMa CyIeCTBOBAHNSA U € IUHCTBEHHOCTH U CXOJUMOCTD II0CJI€I0BATEILHOCTY PEIleHnH

§ 6. O cxomumocTH cereil o mapameTpy 26

§ 7. [IpujoKeHNS K TEOPUHU MOBEPXHOCTEN OTPULIATEILHON KPUBU3HBL 28

§ 8. [IpusokeHus K TEOPHUH TUMEPOOTUIECKUX YPABHEHUH ¢ YACTHBIME ITPOU3BOIHBIMHA 29
Jlureparypa 35

C.X. Apyrionsia. 'eomerpusi KpaTHbIX MHTEIPAJIOB, 3aBUCIIINX OT I1apaAMETPOB

. JIpoitabie paccyioenus: u mosaybazossie (popmbr 38

. TeomeTpus n-KpaTHOTO HHTErpasa, 3aBHCSINErO OT N mapamMeTpos 40

. Kanonuyeckne nHTErpasbl HEKOTOPBIX CUMMETPUYECKHUX IIPOCTPAHCTB 45

. PeomeTpusi n-KpaTHOrO HHTErpaJja, 3aBUCAILIErO OT N + S MapaMeTpoB (s = %n(n +1)) 49
. I'eomeTpus n-KpaTHOrO MHTErpaJa, 3aBUCAILErO OT 1 + 1 mapamerpos 51

§ 6. Baxurouenne 55

Jlureparypa 56
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E.B. ®epanonTos. 'aMuiIbTOHOBBI CUCTEMBI TMAPOANHAMUYECKOTO TUIIA U WX

peasiu3anusi Ha TUIEPIIOBEPXHOCTIX TCEBA0EBKJINI0BAa MMPOCTPaHCTBa 59

Bgenenwne 59
§ 1. CucreMbl THAPOUHAMIYECKOTO THUIIA, BOSHUKAIONIUE U3 JOKAJIHHOIO FAMUJIBTOHOBA hbopMaan3mMa 63
§ 2. CucreMbl rUAPOANHAMUYIECKOTO THIIA, BOSHUKAIOIINE U3 HEJIOKAJHHOTO TAMUIHLTOHOBA (DOPMATN3MA, M UX PEAJTUBAIIII

HA TUIIEPIIOBEPXHOCTAX IICEBJOEBKJINIOBA IPOCTPAHCTBA 66

74

§ 3. CBsI3b JIOKAJBHOTO U HEJIOKAJBbHOTO TAMUJIBTOHOBA (popMaim3ma 72
§ 4. nTepupeTariuss KOMMYTHPYOIIUX TOTOKOB M MYJIbTUTAMUJIBTOHOBBIX CTPYKTYD HA SI3bIKE TEOPUU ITOBEPXHOCTEH

§ 5. Onucanue TPU-TAMUJIBTOHOBBIX CUCTEM W3 IBYX ypaBHeHui 80
§ 6. Onucanme moBepxHocTell B £3, MOmMycKaIOIUX TpexmapaMeTpHYecKoe ceMeiicTBO medopManuii ¢ coxpaHeHueM

TJIABHBIX HaHpaBJ’IeHI/Iﬁ U TJIABHBIX KPUBU3H 85

§ 7. CriucoK HepeneHHbIX 33739 93
Jlureparypa 95

A.B. Amanosa. I'pynnbsl npeobpa3oBaHuii puMaHOBbIX MHOrooopa3suii 97
Beenenue 97

§ 1. I'pynnsr u3omerpuit 97

§ 2. I'pynmnsl kKoHMOpMHEBIX Tpeobpazoanuii. lomorernn 105

§ 3. I'pynnsr addurabx mpeodbpazosannit 118

§ 4. I'pynnsl npoeKTUBHBIX mpeobpaszoBanuit 120

§ 5. I'pynnsr rojgonomuit 134

§ 6. [Tpumoxenns 137

§ 7. KomnsroTepusie MeToanl 145

Jlureparypa 146

0O.B. ManTtypos. MyabTuIlJIMKaTUBHBIN MHTETpaJ 167
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. Beegenue 167

. MyJIpTUNIINKATUBHBIN MHTETpaJl U ero npuaoxenus 168

. O NOIMHOMHUAJIBHBIX MYJIBTHIIJIMKATUBHBIX HHTEerpasax 186

. Knaccudukamus opbur B IpoCTPaHCTBE MOJUHOMHUAIBHBIX MaTpui; 197

. PumanoBH mpocTpaHcTBa U DYHKIIHOHAJIbHBIE abeseBbl cBI3HOCTH 205

. O HEKOTOPBIX 33739aX, CBA3AHHLIX C MYJbTUIINKATHBHLIM HHTErpasoM 210
urepatypa 214

hwnomwnomunun
U W N = O

Ton m3manna 1990

Towm 23

COJIEPYKAHIE

1O0.T. JIymucre. IlosrycmmMeTpudyeckne noJMHOrooopasus 3

§ 1. Beemenune. O6bekT uccaeso0BaHus 3

§ 2. O6miue CBONCTBA MOJIYCUMMETPUIECKUX MOJAMHOTr006pasuit 6

O kyaccuduKauy MmoJIyCUMMETPUYECKUX MOAMHOr000pasuii 10

O ¢TpoeHUr HOPMAJIBHO IIJIOCKUX IOJYCUMMETPUYECKUX IOAMHOroobpasuit 13
TToamuOr000pa3sus ¢ mapasiensHoi Tperbeil (byHIaMenTanbHOM opmoit 19
ITogMuOrOOOpa3us ¢ mapaiienbHoil dyHTaMeHTAJIBbHONH (POPMOI BBHICIIETO OPAAKA 22
Jluteparypa 24

B.A. Mup3zosia. Ric-nosiycummerpuydeckue 1moaMHoroodopasus 29

§ 1. Beenenne 29

§ 2. OcuoBuble popmyssl u ompenenerus 30

§ 3. PuMaHOBBI IPOCTPAHCTBA ¢ SHAOMOPbHU3MOM A, yroBaeTBopsomuM yciaosuio R(X,Y) - A =0 32
§ 4. O npuUBOAUMOCTH PHIIH-IOTYCAMMETPHIECKIX IPOCTPAHCTB 38

§ 5. Ric-momycummerpryaeckue moamMHOroobpasus 41

§ 6. [TogMHOrOOOpa3us ¢ MapaJssIeNbHbBIM TeH30poM Puuun 48

§ 7. IogqmuOr0o06pasus ¢ napasuieabHbIMU ByHIaMeHTAIbHBIME hopMaMu as (s > 2) 50

Jlureparypa 58

Nean Konapxk. EcTecTBeHHDBIE pacc/j0eHus U 0onepaTopsl 67
§ 1. Knaccuueckue eCTeCTBEHHBIE PACCIOCHUST U ONepaTophl 68

§ 2. MeToab!l JJisi HAXOXKJEHUST €CTECTBEHHBIX OnepaTopos 71

§ 3, Hexoropsle npusnoxkenus 74

§ 4. Paccnosgromue (pyHKTOPHI Ha APYTUX KATErOPHUAX 79

§ 5. OyHKTOPHI, COXPAHAIONINE IPON3BeaeHus 84

§ 6. EcTecTBennble OIEepaTOpPH! HA BEKTOPHBIX IOJISX 87

§ 7. KannOpoBOYHO-€CTECTBEHHBIE PACCIOCHUS U OmepaTopsl 90

Jlureparypa 93

9.T. llo3uak, A.T. Ilonos. 'eomerpusa ypaBuenusa sin-T'opgora 99

Bsemgenue 99

§ 1. Paznuunble criocoObl mHTErpHPOBaHUs ypasHeHus sin-I'opmona 99

§ 2. O reomeTprYIeCKON MHTEPIIPETAIINY ypaBHeHHs sin-['0p/I0Ha ¢ MOMOMIBI0 HEPETYIAPHBIX oBepxHOCTEH 110
§ 3. IlceBmocdepuueckne MOBEPXHOCTH KaK gBYMepHbIE (DAa30BbIE IPOCTPAHCTBA 123

JlurepaTtypa 129

. NBanosa-Kaparonpakiauesa, I.X. Caburos. I3arubanue nosepxHocreii. I 133
§ 1. OcHOBHBIE CBEIEHMUS 110 TEOPHUH M3THOAHUN U O€CKOHETHO MAJBbIX H3THOAHUN MOBEPXHOCTEMH, Pe3YIbTATHI 00IIEro

Oy U W

§
§
§
§

xapakTepa 133

154

§ 2. Uzrubanusa u 6. M. n3rubaHust IOBepxHOCTEH B MajgoMm 143
§ 3. Usrubanus u 6. M u3rubaHus OONUX BHIMYKJIBIX TIOBEpXHOCTEH 147
§ 4. zrubamus u 6. M. u3rubaHus PEryaspPHBIX U KYCOYHO-DEry/ISPHLIX IOBEPXHOCTEH HEOTPHIATENIbHON KPHUBU3HEL

§ 5. zrubanusa u 6. M. n3rubaHus NOBEPXHOCTEH HEIOJIOKUTEIbHON KPpUBU3HEL 161
§ 6. Msrubanus u 6. M. u3rubaHMs IOBEPXHOCTEH 3HAKONPOU3BOJILHOM KPUBH3HBL 165
Jlureparypa 171

Tox mamanms 1991

Cepus
MATEMATUYECKUNI AHAJIN3
3A TTEPMO/ 1963-1991 I'T.

Hayunsrii penakrop dien-koppecnosaeaTr AH CCCP P.B. I'amkpeanaze
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MATEMATUYECKUNIT AHAJIN3
1963

COZJEPZKAHUE
1. C.41. XaBuHCOH. AHamuTn4Yeckue (PYHKIUN OTPAHUYEHHOr0 BU/ia (rpaHnYHbIe

U 9KCTpPeMaJIbHbIE CBOiicTBa) 5
§ 1. I'panwunbie cBoiicTBa dyHKIHE B Kpyre 6
§ 2. Knaccer dyaknuit B npou3BosbHEIX 06acTsax. O6obmenus 16
§ 3. Murerpan Komwu u jgpyrue nanpasienusi. HTerpasbubie cpennue 22
§ 4. OxcTpemasbHbIE 33a8a4H 32
§ 5. MuoxkectBa ycrpanuMbix ocobennocreit (IIpobiaema Iennese) 43

2. C.I. T'uagukwuH. Ajgredbpanydeckme BONPOCHI Teopuu (PYHKINH HECKOJIBKUX

KOMILJIEKCHBIX IepeMeHHbIX 81
§ 1. KoMmiekcHbIe OHOPOIHBIE OrPpaHUYeHHBIe 0bacTu 82
§ 2. ABromopdHbIe DYHKIUE OT HECKOJIBKUX mepeMeHHbIX 101

3. B.B. UBanoB. MeToap! npubJ/In>KeHHOTO PEMIEHUS] CUHTYJISIPHBIX NHTErPAJIbHBIX

ypaBHeHuit 125
§ 1. HexoTopsle CBOMCTBA U TPUOJIUMKEHHOE BHIUUCIECHUE CHUHTYJISIPDHBIX HHTErpaJioB 126
§ 2. ITpubsnm>keHHOE peIIeHue C. W. Y. B CIy<Iae 3aMKHYTBIX KOHTYPOB HHTErpUpoBaHus 134
§ 3. [TpubsanzkeHHOE pelIeHre C. U. V. B CIy4ae PA30OMKHYTHIX KOHTYPOB HHTErpupoBanms 147
§ 4. ITpubnm>xeHHOE pelmeHne CHCTEM C. U. ¥. 151
§ 5. [Tpubsan>keHHOE pelleHue C. H, Y. THIA CBEPTKH 153
§ 6. IlpuokeHuss B TEOPUU ABTOMATHIECKOrO yIpaBiaeHusa 158
§ 7. Hexoropsre 06006menus u nomnosnenus 166

Tox nzgamna 1965

MATEMATUYECKNIT AHAJIN3
1964

COJIEPKAHUE

B.A. Ourkuna. A.Il. IIpyaaukoB, OniepaninoHHoe ncyucaeHme 7
§ 1. Beenenue 7
§ 2. OneparopHas HHTEPIPETAIHUS OLEPAHOHHOIO UCIUCTEHHST 9
§ 3. Teopema Turumapmma o ceepTke 17
§ 4. O606muennoe npeobpazoBanue Jlamiaca u u3ydeHue CTPYKTYPHL MOJist onepaTtopoB Mukycuuckoro 18
5. OnepallMOHHOE UcYHuCceHne u 0600menHble hyHKIuM 21
. OnepauuoHHOe UCYUCIeHue (DYHKIMA [eJI0YUCIEHHOr0 apryMenTa 28
. OnepanuoHHOe UCYHUCIEHNEe B KOHEYHOM HHTepBaJe 32
. OnepanoHHOE UCYUCTIEeHUe NJs (PYHKIUH, onpeJeTeHHBIX Ha BCeit ocu 33
. IIpenenbuelie cooTHOMmEHUs 34
§ 10. IIpeobpaszoBanue Ddpoca 37
§ 11. OmepanuoOHHbIE METOALI B TEOPHUN ACHMITOTHIECKHUX PA3JIOKeHUH 38
§ 12. OmepanmoOHHOE UCYUCIEHIE HECKOJIBKHUX TepeMeHHbIX 40
§ 13. Onmepanuonuoe ucIucIeHue oneparopos bBeccems 42
§ 14, Ananutudeckue dpynxkunonassl Panranmpe 45
§ 15. Yucnennsie merogsr 49
§ 16. IIpuyoxkeHus ONEPANMOHHOTO UCIUCTIEHUS 52
Bubauorpadus 53

B.II. XaBun. IIpocTpancTBa anamutudecknx yHKIuii 76
1. Obmue cBefeHUs O MPOCTPAHCTBAX AHAJUTHYECKUX M JIOKAJIBHO AHAJUTUYECKUX dDyHKIUi 77
2. OnmucaHue CONPAZKEHHBIX IPOCTPAHCTB 82
3. CB43U IPOCTPAHCTB aHAJUTHIECKUX PYHKIUN C IPOCTpaHCTBaMu 06001meHHbIX dyHKnuit [[IBapna. Vcrnonbs3oBanue
ABONCTBEHHOCTH IIPOCTPAHCTB aHAJIUTUYeCKUX DyHKumit 87
. Zl1epHOCTH IPOCTPAHCTB aHAJTUTHYIECKUX (DYHKITUN; CTPOEHNEe KOMIIAKTHBIX MHOXKeCTB 91
. Basucsl u nonuele cucteMsl B mpocrparcTse H(G) 93
. ITpob6rema u30Mopdu3Ma IPOCTPAHCTB AHATUTHICCKUX QMYHKIUH 96
. IIpocTpancTBa aHAJIUTHYECKUX (DYHKIUI U MIPOCTPAHCTBA YHUCJIOBBIX IIOCJIETOBATEIbHOCTEN 98
. 'mabbeproBsl mpocTpancTBa aHanuTHIecKHX QyHKnui 100
9. IIpoctpancrsa HP 111
10. Jpyrue 6aHaxOBBI HPOCTPAHCTBA AHAIUTHYIECKUX hyHKImE 121
11. Jluneiinoe mporpaMMUpPOBaHUE B TEOPHH aHAIUTHYeCKUX GYHKInH 126
12. [Ipobuembl nHTEPHOJSALUKY aHAJIMTHYeCKuX GyHkuuit 130
13. uBapuaHTHEIE TOSIPOCTPAHCTBA U30METPUIECKHUX OIEPATOPOB M IPOCTPAHCTBA AHAJTUTAIECKUX dyHKImi 135

§
§
§
§
§
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14. “A6cTpakTHas Teopusi pyukimi” 139
15. IIpocTpaHCTBa AHAJTUTHIECKUX BEKTOP-PyHKIuH 146
Bubmuorpadus 149

B.B. Hembiikuii, M.M. Baiinbepr, P.C. I'ycapoBa. Oneparopubie nuddpepeHnnaabHbIe

ypaBHeHus 165

T'nasa I. Oneparopunie guddepeHnnaabHble YPABHEHHS C OTPAHUYCHHBIME Oneparopamu 166
§ 1. Teopembl CyIIeCTBOBAHUS U HEIPEPHIBHON 3aBUCUMOCTH 166

§ 2. AcHMOTOTHYECKOE LMOBEACHUE DeIIeHu npu ¢ — 00 B yCTORInBOCTD 110 Jlamynosy 174
§ 3. Ilepuogutieckue U HOYTH IEPHOAUYECKHE perreHus 182

§ 4. Kpaesnle 3aaun 185

T'nasa I1I. Juddepennuanpubie ypaBHeHUsI ¢ HEOIPDAHUIEHHBIMY oneparopamu 185

§ 5. DBoaOIUOHHBIE ypaBHeHus 185

§ 6. JluHeiiHble ypaBHEHUS C HEOTPAHUIEHHBIMHA IE€PEMEHHEBIME omeparopamu 189

§ 7. JIpyrue meronsr ucciemoBanus 201

§ 8. O moBegenuu peurenuil npu t — 0o0. YCTOHIUBOCTDL pemennit 208

§ 9. [Ipusokenuss K ypaBHEHHUSIM C YaCTHBIMU IPOU3BOAHBIMEU 213

Bubauorpadus 218

Tox mzmanmst 1966

MATEMATUYECKUNIT AHAJIN3
1965

COIEPKAHUE
M.M. Baiiu6epr, ILI.I'. Aiizenrengiiep. MeToab! nccjiefoOBaHus B TEOPUU PA3BETBJICHUS

perrieHuii 7

§ 1. [TocTaHOBKA 33340 U METO/J TIOCTPOEHMsI PEIIeHuil B BUE PsigoB 7
§ 2. Merog Jlsnyuosa u IllvmuaTa 9

§ 3. [TocTpoenne perenuit B BUe psaaoB 12

§ 4. OguomMepusiii cay4ail BeTBIeHus u aumarpamma Heiorona 17

§ 5. Meroast Jlanyrnosa u IlIMuara B 6aHAXOBBIX IPOCTPAHCTBAX 22

§ 6. Muoromepuslit ciyuait 34

§ 7. O6 ocobwix permenusax 49

§ 8. JIpyrue MeTOIBI UCCIIEIOBAHUSA 5T

Bubauorpadus 61

B.U. Bypenkos. TeopemMbl B/10>kKeHUS U IIPOAOJI2KEHUST [1J151 KJ1accoB auddepeHnupyeMbix

dbyHKIIMIT MHOTUX TTepEMEHHBIX, 3aJaHHbIX BO BCEM ITPOCTPAHCTBE 71

95

§ 1. Teopembl BiIOKeHUs (BBeeHUE) T2
§ 2. DKBUBaJIEHTHbIE CIHOCOOBI OLIPEAEJIEHUs IPOCTPAHCTB Tuna B 86

-

§ 3. Teopembl BIOXKEHUST A5 “IOrapUMDMUAIECKUX’ TTPOCTPAHCTB THIA [ »° 86

§ 4. IIpocrpancrsa dhyHKIuUi CO cMemanHoe HOPMOH 94

§ 5. [IpocTpancTBa GeccesieBBIX MOTEHIIMAIOB U MPOCTPAHCTBA (PYHKIIHHA, HMEIOMUX JIHYBUIJIEBCKAE TPOU3BOTHEBIE
—T

§ 6. S p-TIIPOCTPAHCTBA byHKINE ¢ TOMIHUDPYIONel cMemmaHHoi Tpou3BoaHoM 109

§ 7. ®yHKIMOHAJIBI THIIA MAKCUMU3AIUU U 001ue apobHbie pocTpancTBa 116

§ 8. JIpyrue tunbl ApoOGHBIX TpocTpaHcTs 120
o’ to
§ 9. Ilnornocts dpunntHbix Qynxnuit 8 npocrpancrsax W, u Bpr g 123

§ 10. HepaBeHCTBa THIA TEOpPEM BJIOYKEHHUS JJIsI [IEIbIX PYHKINM, TPUTOHOMETPHIECKUX, aJIrebpaniecKux U TApMOHUIECKUAX

noiMHOMOB 124

§ 11. HyseBble mpocTpaHCTBA ng. IIpocTpancTBa B; o TIPH OTDHIIATETIHHOM 1 128

§ 12. IlpocTpancTea W;(l”mbda 133

§ 13. TIpocrpancrea V' 136
§ 14. bubauorpaduueckue pomnosnenns 138
Bubmuorpadus 139

Ton m3manns 1966

MATEMATUYECKNIT AHAJIN3
1966
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COJ/IEPZKAHIE

A. Iurkunu, A. II. IlpyaaukoB. UHTerpasibHbIie Ipeodbpa3oBaHus 7
§ 1. Beenenue 7

§ 2. IIpeobpazosanue Pypoe 8

§ 3. IIpeobpasosanue Jlammaca 9

§ 4. IIpeobpazosanue Mesmna 10

5. IIpeobpazosanune Xaukesns 11

. IIpeobpazosanne Boxuepa 14

. IIpeobpazosanne Bebepa 15

. [Ipeobpazosanue Meiiepa 16

. IIpeobpazosanue Barcona 22

. IIpeobpazosanue KanToposuda — Jlebenesa 24
. Ilpeobpazosanue Jlebegena 25

. IIpeobpazosanue Memepa — Poka 26
. Ilpeobpazosaunune 'aycca 28

. IIpeobpazosanue Jlambepra 30

. IIpeobpazosanue Jlareppa 32

. IIpeobpaszosanue Jlexauapa 33

. IIpeobpazosanue Axobu 35

§ 18. IIpeo6pa3osanne I'erenbayepa 37

§ 19. IIpeobpazosanue [lyaccona 38

§ 20. IIpeo6pazoBanue Crurrneca 39

§ 21. IIpeobpazoBanne I'manbepra 41

§ 22. Ilpeo6pa3zosanue L'osbabepra 43

§ 23. TIpeobpazosanue Ditnepa 44

§ 24. JIpoGubie unTErpasbl 44

§ 25. Ilpeo6pazoBanue Tuna ceeprku 45
Bubmuorpadus 47

10.JI. Janenkwuii. UnterpupoBanne B pyHKIIMOHAJIBHBIX ITPOCTPAHCTBAX 83
I'nasa [. CuerHO-aAJuTUBHBIE MEDPHI B JJUHEHHBIX MPOCTPAHCTBAX 84

§ 1. O6mue Boupocsr 84

§ 2. [Ipobaema npogosmkenus: Mepsr 89

T'napa II. TIpeoGpaszoBanue Mep. AGCOMIOTHASA HEIIPEPLIBHOCTEL 95

§ 1. MapkoBckue Mepsr 96

§ 2. [IpeobpasoBanue mep npu capure. KsazunasapuanTHoCcTh 101

§ 3. IIpeobpazosanue rayccoBckux mep 105

I'nasa III. MaTerpupoBanue Mo HEMOJOXKHUTEIbHBIM pacupenensenuam 108
§ 1. KBazumepnr 108

§ 2. Nurerpan Peitumana 112

Bubsmorpadus 114

el el i = e N I
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Tox mamanns 1967

MATEMATUYECKWIT AHAJIN3
1967

OIJIABJIEHUE
B.®. Byryzos, A.B. BacuibeBa, M.B. ®enopiok. AcuMnrorudecKkue MeToabl B

Teopun OOLIKHOBEHHBIX AuddepeHTNaIbHbIX YPaBHEeHU )

Bsemenue 5

T'nasa I. JIunefinoie nudpdpepennuaspubie ypaBHeHus 7

§ 1. Beenenune 7

§2. Cunrynsapusre 3aga4u 6e3 mapamerpa 8

§ 3. Perynspuble mo = 3amadn ¢ mapamerpom 11

§ 4. Cunrysnsapuble 0 T 3aJa9u C IapamMerpoMm 15

T'nasa I1I. Hesunelinsle nudpdpepennuassubie ypaBuenus 17

§ 1. Beenenue 17

§ 2. Bamaga Kommn 19

§ 3. ACUMIITOTHYECKOE pa3jIOXKeHne pentenus 3a1a9u Komu 24

§ 4. Bamaum ¢ APYTrUMH JOMOJHUTENbHBIMHA YCIOBHAME 31

§ 5. fdsmenne cpoiBa 39

§ 6. HeperynsaprocTs, 06ycaoBiennas 6€CKOHEYIHO OOIBIIUM IPOMEKYTKOM M3MEHEHUS HE3ABUCHMOI0 IIEPEMEHHOIO.
Merox ocpenuenus 40

§ 7. Nurerpo-muddepeHiuaabuble ypaBHenus 43

§ 8. Cucrembl C MaJIbIM 3ama3/gbiBanuemM 46

Bubmuorpadus 49
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A.JI. I'apkaBu. Teopusi HanJTy YI1iero MpubIMKeHns B JINHEWHBIX HOPMUPOBAHHBIX

MPOCTPAHCTBAX 75

7

Bsemgenue 75
T'nasa . Hanmyamee npubinzkenne nOIHHOMAMHY B UX 0O00IIEHHSAMY B KJIACCHIOCKUX (PYHKINOHAJIBHBIX IPOCTPAHCTBAX

§ 1. IIpocTpancTBO HENpPepPHIBHBIX PyHKIUH 77

§ 2. [IpocTpancTBa ¢ HHTErpaIbHBIMA MeTPpUKAMHU 84

T'nasa I1. 3agadua sHanrydinero npubivkennst B 6aHaX0BbIX IPOCTPpAaHCTBAX 87
§ 1. ITpubsnnskeHne HemPEPHIBHBIX aOCTPAKTHEIX (pyHKIHH 87

§ 2, [Tpon3BOMBLHBIE HOPMUPOBAHHBIE TPOCTPAHCTBA 90

§ 3. Hexoropsble crenuajbHbIe 331a49u HAWIydnero npubamxenus 104
I'napa III. I'eoMmeTpudeckue 3a/1a4u TEOPUU HAWIydIIero npubaukenus 105
§ 1. ITpoGaema BHIIYKIOCTH 1eOBIIIEBCKOrO MHOXKeCTBa 105

§ 2. JIpyrue anmpoKCHMaTHBHO-TeOMeTpHrdecKre 3ama4du 108

Tnaea IV. O upubnukennn muozxkects 109

§ 1. VryioHeHue MuOXKeCTB 109

§ 2. Hamsy4rimee annpoKCUMHUpPYOIee MHOXKeCTBO 110

T'naBa V. O cxoguMocTi JTHHEHHBIX IOJOXKHUTEIBHBIX OmepaTopos 115
Bubmuorpadus 118

A.M. Bepmuk, C.A. FO3BuHCKUMii. JInHaMudyeckue CUCTE€Mbl C WHBAPUAHTHOI

mepoii 133

39

§ 1. Beenmenue 134

§ 2. Durponuiinas teopus 136

§ 3. CuekTpajibHas TEOpUs U KOJIbLA OLeparopos 142

. Dproxmyueckue TeopeMsbr 148

. Knaccuueckne cucremsr 151

. CucreMbr anre6pPan<eckOro I TEOPETUKO-IHUCIOBOTO MPOUCXOXKAeHUsT 158

. IIpeobpazoBanus ¢ 6eCKOHEYHO! M KBa3MMHBAPHUAHTHON MepoOil, CyIIeCTBOBAHUE MHBAPUAHTHOM Mephl 161
. Hpyrue Bonpocsr 164

ubauorpadus 169

] wr w0 W oo wn
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Ton m3mannsa 1969

MATEMATUYECKNIT AHAJIN3
1968

COJIEPYKAHNE

B.I1. ITanamooB. Cucrembl juHeliHbIx audpepeHiuajibHbIX ypPaBHEHU )
§ 1. KBagparusle cucTeMbl ypaBHEHHUR 5

§ 2. CucreMbl ¢ IOCTOSHHBIME KO3 dunuenramu 9

§ 3. Koncrpyknuu CrieHcepa u JIOKAJIbHAS PA3PEITUMOCTE CHCTEM C MEePEMEHHBIMU KOdddunmentamu 17

§ 4. I'mobampras npobaema paspemumoctu. O6obmennas 3agaq1a Hefimana 23

Bubmuorpadus 30

C.H. Kpaukosckunii, A.C. JlukaHnckuii. PperosibMOBbI OTIEPATOPbhI U X 0000IIIeHIS

§ 1. Beenenue 39

§ 2. ®-omepaTopsl U uX 0000meHns B 6AHAXOBBIX MPOCTPAHCTBAX 43

§ 3. Phi-oneparopsl 1 ux 0000LIEHUs B TOIOJOIMYEeCKUX BEKTOPHBIX [IPOCTPAHCTBAX 53
§ 4. A6cTpakTHOE pa3BUTHE AeTEePMUHAHTHOH Teopuu Ppenrossma 57

Bubmuorpadus 62

HonomHuTtenbHaa aureparypa 71

M. A. Haiimapk, P.C. Ucmarunos. llpeacraBiienust rpynn u ajaredp B IpOCTPaHCTBAX

¢ nHAe(PUHNTHOII MeTPUuKoit 73

Bsenenune 73

§ 1. Teopema 06 HHBAPUAHTHBLIX MOANPOCTPAHCTBAX 75

§ 2. Onucanne KOMMYTATUBHBIX CHMMETPUIHLIX aarebp OmepaTopoB B HpocTpaHCcTBax Tuma I1; 76

§ 3. IIpescTaByienus: TPy, yHATAPHBIE B WHICMDUHUTHON MeTpuke 88

§ 4. JluccunaTWBHBEIE OIEPATOPHL U 33392 PACIIUPEHNs AyaJbHBIX IOognpocTparcts (cm. [41], [42]) 99
§ 5. Hexkoropsle Hepemennbie 3aga49u 101

Bubsuorpadus 103

Tox uznannsa 1969
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MATEMATUYECKUNIT AHAJIN3
1969

COJIEP?KAHUE
O.A. Oneitnuk, E.B. PagkeBu4. ¥ paBHEeHUS BTOPOTO MOPsIKa C HEOTPUIIATEJILHOM

xapakTepuctTudeckoii ¢popmoii 7

Bsepenue 7

I'nasa I. IlepBas kpaeBas 3agaua 21

§ 1. O6o3nauenus. BecnomoraTeabHbIe yTBEDKIeHUA. 110CTAHOBKA MEPBOH Kpaesoii 3agaun 21

§ 2. AnpuopHBIe OLeHKH B IPOoCcTpancTBax Lp(§2) 28

§ 3. CymecTBOoBaHME DEIIEHNs [IePBOH KPaeBOM 33434y B IpocTpaHcTBax Lp(Q) 31

§ 4. CymecrBoBanue c1a00ro perreHus NepBOil KpaeBoil 33439 B rHjbOEPTOBOM IPOCTPAHCTBE 33

§ 5. Pemenne nmepBoil KpaeBoil 3a7a4u METOIOM SJLIHNITHIECKOH peryasapusanuu 36

§ 6. TeopeMbl eUHCTBEHHOCTH JJjisi 0OOOIEHHBIX penieHnil nepBoil KpaeBoi 3amayu 47

§ 7. O6 ogHOl seMMe JJisl HEOTPUIIATEIbHBIX KBAAPATHIHBIX (hopm 71

§ 8. O rmagrocTH 060OIEHHBIX PEIIeHnH TePBOit KpaeBol 3a1a4n. YCJIOBUS CYNECTBOBAHUS PEITIEHUH ¢ OrPAHUIECHHBIMA
IPOU3BOAHBIMU 74

§ 9. O6 ycmoBuAX CyIIEeCTBOBAHUS DEIIEHUs TepBOi Kpaesoii 3amaun B npocTpancrsax C.JI. Cobonena 112

T'nasa II. O moxagpHOH riIagKOCTH O0OOINEHHBIX PEIIeHWH M THIOJUIHITAYHOCTH AuddepeHnrnaIbHbIX YDABHEHHH
BTOPOTO MOpsaKa 124

§ 1. O mpocrpaucrsa Hs 125

§ 2. Hexoropsie coiicTBa nceBnoanddepeHnnaabHbIX 01epaTropos 136

§ 3. HeoOxoqumoe ycsioBre runossuiainrtuasocta 150

§ 4. JocTaTouHbIe yCIOBHS JTOKAJIBHON IIIAKOCTH 0OOOIIEHHBIX PEIIeHNH U MU0 IINITHIHOCTH b (DePEHITHAIBHEIX
onepaTopoB 153

§ 5. AupuOpHBIE OIEHKYM U TEOPEMbI O THIO3JUINITUIHOCTH JJisi 0IepaTopoB Xépmanaepa 169

§ 6. AIpHOpHBIE ONEHKH W TEOPEMBI O THIOJUIHITHIHOCTH /IS O6muX AudepeHnaabHbIX ONepaTOpPOB BTOPOTO
nopaaka 190

§ 7. O pemenun nepBoii KpaeBoit 3a4a4n B Heryagkux obnactax. Merog M.B. Keaapima 209

I'nasa III. HekoTopsle gonosinenus 215

§ 1. KadecrBenusle CBOMCTBa peleHu#l ypaBHEHHH BTOPOrO IMODPSAAKA C HEOTPHUIATEJbHOW XapaKTePHCTHIECKOI
dbopwmoii 215

§ 2. O zagayve Ko [1ist BEIPOXKAAIOIIUKCST TUIIEPOOJIUIECKUX YPABHEHUHE BTOPOro nopsaka 226

Bubmuorpadus 244

Tox m3mannsa 1971

MATEMATUYECKUWIT AHAJIN3

1970
COIEPZKAHUE
A.A. Tanansau. Bonpocsl npeicTaBjieHus 1 € JUHCTBEHHOCTU B TEOPUY OPTOTOHAJIBHbBIX
PA10B 5

Bsenenune 5

§ 1. ITocranoBka npobseMbl IPEACTABICHNS H3MEPUMBIX MyHKIuH psagamu 6

§ 2. Bcuomoraresnbuble yTBEpK/IeHU 9

§ 3. OcuoBubIE JEeMMBI 12

§ 4. JloxazarenbCcTBO TeopeMmsl 1.3 27

§ 5. [IpeacraBnenne GyHKIUHA OPTOrOHAJBHBIME PIAME, CXKOAAIMUMHUCS IOYTH BCIOAY Wi B MeTpuke L,[0,1] (0 <
p<1)31

§ 6. O HEKOTOPBIX CBOMCTBAX CUCTEM { fr (2)}, ABIIIOMUKC CUCTEMAMHU NIPEICTABIEHUS BCEX U3MEPUMBIX (DYHKI[HH
CXOASIUMHUCA B TOM HJIM MHOM CMBICJIE pgaaMu 37

§ 7. IIpobaema CXOAUMOCTH OPTOTOHAJIBHBIX PsAZOB K HeckonednocT 49

§ 8. IIpobuiema 1peCcTaBIeHNs U3MEPUMBbIX (DYHKIHUH PsijiaMu U BOLPOCHL CXOAMMOCTH OPTOrOHAJIBHBIX PA3JIOKEHUH
52

§ 9. Bompocs! € IMHCTBEHHOCTH OPTOTOHAJIBHBIX PIOB 55

Bubaunorpadus 60

WN.A. Bunorpamgosa, B.A. Cksopios. O060011ieHHbIe nHTErPaJibl u psigbl Pypbe
65

Bsemenue 65

§ 1. O60o0iIeHHBIE HHTEIPAJIbI, BEIYUC/ISOMAE KONPHUIMEHTH BCIOAY CXOIAIUXCSH TPUTOHOMETPUIECKUX PSiaoB 67
§ 2. O6o0IeHHbIe HHTEIPAJIBl I TPUTOHOMETPHIECKUE DIBI, CYMMUDPYEMBbIE PA3IUIHBIMA METOJAMH 73

§ 3. O60o0ITIeHHbIe UHTETPAJIBI U PSJIBI, COMps2KeHubIe psagamu JleGera — Oypne 78

§ 4. O60061eHHBIE MHTETPAJIBI B TEOPUH PpsifioB Xaapa u Yosma, 87

§ 5. JIpyrue 00606TIEHHBIE HHTETPAJIBI B TEOPUU (DYHKIIUH OTHOTO MEPEMEHHOTO 92
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Bubauorpadus 100

B.A. Tony6os. Paabt mo cucreme Xaapa 109
Bsemgenue 109

§ 1. Paner @ypre — Xaapa 112

§ 2. Koadpdpurnumentor @ypre — Xaapa 124

§ 3. Ilpencrasnenne dyuknuil pagamu Xaapa 130

§ 4. [Tpubamxenune dbyurnuit moanHoMaMu Xaapa 134
Bubsmorpadus 139

JI.A. Banamos, A.A. Pybuninreiin. Psjpl 1o cucreme Youinia u ux 0600imieHust
147

Baenenune 147

§ 1. Oupenenenne cucreMbl Youma 148

§ 2. OnpegesieHne cucTemMbl YoJia Ha rpymme 150

§ 3. PaBHomepHas cxoguMocTsb 155

§ 4. Cxogumocts B Touke 157

5. CxomuMocTh B mpocTtpancTax Ly (0,1) 158

. CxopumocTs ourTu BCiogy 160

. CymmupyemocTs u npubmiamxenus 167

. Paapr ¢ MmoHOTOHHBIMU KO3 duimentamu 172

. Cucrema Pamemaxepa u JakyHapHBIE HOLCUCTEMBI CUCTEMEI Yourma 177
§ 10. Kosddunuenter Pypre — Yomma 180

§ 11. Kiaccest dyukiuiit u npeobpa3oBaHus PALOB 10 cucTeMe Yourma 188

§ 12. EquHCTBEHHOCTH ¥ Ipe/cTaBiaeHne MYHKIUH psgaMu mo cucreMe Youma 193
Bubsmorpadus 196

B.A. Auapuenko. Teopembl BjiokeHust it (pyHkuii oqaoro nepemesnsoro 203
§ 1. Beemenue 203

§ 2. Knaccer Hp© 206

2.1. Teopema Xapau — JluTTnByna u ee HenocpeacTBeHHbIEe 0000menHns 206

2.2. Nccnenosanus 11.JI. Yapauosa 208

2.3. CBa3b ¢ Teopueil psiIOB IO cUCTEMe Xaapa u M0 TPUTOHOMETPHUUIECKOi cucteme 217
§ 3. Teopemnl BiO2keHUs U Hamaydmne npubarxkenus 220

§ 4. Knaccet Wy, Hy, B;e ¥ HEKOTOpbIe ux 000bmenus 226

§ 5. Knaccer ¢dbyaxnuil orpannueHHol p-apuanuu 233

§6. BaHaxXOBBI IPOCTPAHCTBA U3MEPUMBIX MYHKIHH 241

6.1. Kmaccesr u npocrpancrsa Opiuda 241

6.2. CuMmeTpuYHBIE IPOCTPAHCTBA 244

§7. MynpTUINKATHBHBIE HEpABEHCTBA 250

§ 8. BaMeyaHuu U AOMOJIHEHUS 252

Bubmuorpadus 254

§
§
§
§
§

[{=RNe BN R}

Tox m3mannsa 1971

MATEMATUYECKWIT AHAJIN3
Towm 10

COJIEPYKAHNE

1. A.A. Tonbabepr. Mepomopdubie QyHKIMN 5
Bubauorpadus 60

2. A. Jlosarep. I'pannunoe nosejenue anajuTuydeckux QyHkimii’ 99
Bgenenwue 99

Tnapa 1. O6mue croiicTBa (dbyHKIMI, OnpegeseHHbIX B Kpyre 109

1.1. Beegeunue 109

1.2. Kareropus mo Bapy u anajurudeckue pyurnun 112

I'napa 2. HopMasbHble OYHKITME U aCUMITOTHYECKVEe 3HadYeHus. [ 122
2.1. Beegenne 122

2.2. OneHKH HOpMaJIBHBIX GyHKIuUH 127

2.3. DuiemenTapusblie ciaecrBusi Teopun Jlexro — Bupranena 130

2.4. Kmacc Maxkuteitna B A 132

2.5. IlpuMenenns u gpyrue Kiaaccsl 139

Tnaea 3. HopmajbHbie (DYHKIMN U aCUMITOTHYECKME 3HadeHusd. 11 142
3.1. Beegenne 142

3 2. Kpyru manosnnenus 144

3.3. [IpenenbHble 3HAYEHUST HA rpaHule 145

3.4. Anredpandeckue Onepannuy B OCHOBHBIX KJjaccax 146

9HepeBo,z[ ¢ anrsmiickoro — E.JI. Costomentien
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3.5. OyHKIUU OTpaHNYeHHOH cdepudeckoit mauHbI147
3.6. IIponmosskenne: mopsagok pocta 151

3.7. O6obmenus 154

T'nasa 4. Buyrpennue ¢dbyukmuu 155

4.1. Bpenenune 155

4.2. DjeMeHTApHBIE CBOUCTBA BHYTPEHHEX (PyHKIuH 159
4.3. IIpuanun jJokamu3auu 162

4.4. llpyrue csolicrBa npoussenenuit Baamke 167

4.5. IHTepIONAIMOHHBIE TOCJIE0BATEIBHOCTH 171

4.6. XapakTepusalus U CIelaJbHble CBOICTBA BHYTPeHHUX (DYyHKIUH 172
4.7. O6nactu CmupHoBa 176

4.8. O60061menns BHYTpeHHUX DyHKIUi 178

T'maBa 5. BanaxoBbl anrebpbl OrPAHUYEHHBIX AHAJIUTHIECKHX (PyHKIuH 179
5.1. Beegenne 179

5.2. Onpegenenus u obo3unadenus 180

5.3. lloBenenue Ha ciosgx 184

5.4. Jonu I'mucona 188

Tnapa 6. Ilpumenenus u 0606utenus 190

6.1. Beegenne 190

6.2. Pacupenenenue 3uadennit 191

6.3. BepoarHocTHas Teopus dbyHKuuit 197

6.4. IIpocreie xouisr 201

Bubauorpadusa 204

Ton n3manna 1973

Towm 11

COJIEPYKAHIE

1. FO.A. Tamkwua. BeITykKJbie MHOYKECTBa, SKCTPEMaJIbHbI€ TOUYKN, CUMILJIEKChHI

. Teopembr Tuna Kpeitna — Munbmana 6

. TeopeMmbr 06 HHTErpPAJILHOM IPEICTABICHUHE 9
. CuMmiriekcer 13

. I'panu u rpanessie TomoJsioruu 21

. Paznoe 27

Bubauorpadus 30

2. JI.I1. 2KeJjiobenko. IlpejscraBiienuss noJiyIIpOCTbIX KOMILJIEKCHBIX rpynn Jlm

LoD LON DD LoD LoD
Tt W N~

§ 1. Beenenue 51

§ 2. DnemenTapusle G-mMoxynn 55

§ 3. Benenue B Teopuio xapakTepos 60

§ 4. Dnemenrapusre G-monyaH (ponoimkenue) 64

§ 5. Anagor ¢popmynsl Ilnanmepesns 68

§ 6. Anasoru Teopem [Ismm — Bunepa 71

§ 7. Knaccuduranus HeNIPHUBOAMMBIX IPEACTABICHUH 73
§ 8. Hexoropsre npobiemsr 77

Bubauorpadus 79

3. B.K. CaynbeB, U1.1. CamoiisioBa. IIpubsm>keHHbIe METOIbI 6€3YCJIOBHOI ONMITUMU3AIINN

dbyHskmit MHOrUX epeMeHHbIX 91

Hacts [ 91

YHacte 11 96

Metoz ckopetimero cuycka 96
MeTo/ conpsizKeHHBIX IpaueHToB 96
O6061wennbiit MeTon HeoToHa 99
Merog nepemennoit merpuku 100
IIpsimbre meroasr 103

Metoabl cayuaitnoro moucka 110
Bubmuorpadus 113

B.A. Mopo3zos. JIuHeiinble 1 HeJIMHeHbIe HEKOpPpeKTHbhIe 3a7daun 129
§ 1. KoppekTHOCTh MaTeMaTHIeCKUX 3a7a4 129

§ 2. Merogbr M.M. JlaBpeHTheBa NPUOJIMKEHHOTO PEIIeHus 3334, KOpPeKTHBIX 110 TuxonoBy 132

§ 3. Merox kBazupermrenuit B.K. IBanosa 134

§ 4. Meron perynapuzanuu A.H. Tuxonosa 137

§ 5. Meron Hemsi3km 143

§ 6. YcTourBOe BBIYMCIIEHNE 3HAYEHNN HEODAHUYEHHOTO ONEPATOPA U CYMMHUPOBAHKE PsmoB 151

O U W
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§ 7. CBs3b BAPUAIMOHHBIX METOJIOB PENIEHUs HEYCTOWUMBLIX 3aaa4d 154

§ 8. Meroas! perrenust HEYyCTORIUBBIX IKCTPEMAJIBHBIX 33,539 155

§ 9. Teopuss TouHOCTH TPUGIUIKEHHBIX PENIEHUN U ONTUMU3AIUS METOIOB PEryIsipU3alli HEKOPPEKTHBIX 331349 158
§ 10. CraTucTuyeckue MeTOOBI PELIEHUNM HEKOPPEKTHBIX 3aga4 160

§ 11. Merox xBazuobpamenus 164

3axmouenne 166

Bubauorpadus 167

Ton m3manna 1973

Towm 12

COJIEPYKAHNE

I'.®. Kaurpo. Teopust cyMMUpPyeEMOCTHU IOCJIENOBATEJIbHOCTEN U PAO0B D
Beenenue 5

§ 1. Meroasl cymmupoBanus 6

§ 2. Obmas cTpykTypa mose# cymmupyemocta 11

§ 3. IIpambie Teopemsr 17

§ 4. O6paTHbIe TeOpeMbl 25

Bubauorpadus 33

H.A. N30608B. JIuneiitnbie cucreMbl 00bIKHOBEHHBIX Au(ppepeHInaibHbIX YPaBHEHUN

71

§ 1. OnpesesieHre U OCHOBHBIE CBOMCTBA PA3JMIHBIX MOKazaTesaei 71

§ 2. IlpuBoaAMMBIE U MOYUTH IPUBOLUMBIE CHCTEMEL 74

§ 3. [IpaBubHBIE cUCTEMBI 77

§ 4, AGCOIIOTHO peryJspHBbIE CUCTEMBI 79

§ 5. Koadppunumenrsr wenpapuirbrHocTH 80

§ 6. JluneiiHble CHCTEMBI ¢ MOYTH MEPUOTUIECKUME KO3bdunuentamu 82
§ 7. YcToMYuBOCTE TIOKa3aTeNel U WHTerpaJbHas PA3JAEIeHHOCTh perieHnii 86
§ 8. PaBHOMepHO Ipy6bie MOCIEI0BATEILHOCTH TEPHUOJNIECKUX CUCTEM 89
§ 9. llerTpasbHbIe TOKA3ATENH U HX JOCTHXKHUMOCTE 89

§ 10. Onenku mokaszaresneil JUHEHHBIX cuCcTeM 92

§ 11. Merpuueckast Teopus JuHEHHEIX cucTeM 93

§ 12. ACEMITOTHYECKH SKBUBAJEHTHBIE CUCTEMBI 95

§ 13. O6 ycToWYUBOCTH MO JUHEHHOMY TpUbIMKeHuio 96

§ 14. O60b6ueHEbIe XapAKTePUCTHIEeCKUe Yucia JlsmyroBa 98

§ 15. Jpyrue Bompocsr 99

Bubsuorpadus 100

B.T. Ilonsak. Metoapl MUHNMI3AllU NPU HAJINYAU OrpaHmYIeHmit 147
§ 1. Beenmenue 147

. DyeMeHTapHBIE 334a49d MEHUMu3anuua 150

. MuHrMu3anusa Ha IPOCTBIX MHOXKECTBaxX 153

. 3a3a9u C OrPDAHUYCHUSIME THIIA PABEHCTB 155

. Bagauu ¢ quHEHHBIMHU OorpaHudeHusMu 160

. 3a13a9H BBIIYKJIOrO IPOrPAMMUDOBaHEA 163

. Obmue 33729 MAaTEMATHIECKOTO IpOrpaMMHupOBanus 168

. Ob6mue cxemMbl 10Ka3aTeIbCTBA, CXOAUMOCTH 172

. [IpeobpazoBanus 3a74a4 ¥ CIOCOOBI anmpoKcuManuu 172

§ 10, CnenmanbHbIe 334390 MAaTEMATHIECKOTO IPOrpaMMupoBanns 174
§ 11. IIpumbikaromiue 3a5a9u 178

§ 12. TlpumoxkeHus, MPOrpaMMbl, BEIUUCIUTEIHHBIN OmbIT 181
Bubsuorpadus 183

H.K. Hukonbckuii. IHBapuaHTHBbIE MOSIIPOCTPAHCTBA B TEOPUHU OIIEPATOPOB U
Teopun dbyHkmii 199

§ 1. [Ipobaema CymecTBOBaAHUS WHBAPUAHTHBIX MOAIPOCTPAHCTB 202

§ 2. Pemerky MHBAPHAHTHBIX IOANPOCTPAHCTB U OLEPATOPHLIE aaredpsl 218

§ 3. Tpuanrynanus u KBaA3UTPHAHTYJISNNS IO [ENOYKAM WHBAPUAHTHBIX ITOANPOCTPAHCTB 223

§ 4. Ksnerounbie oneparopsr 230

§ 5. CnekTpaJjbHBIE OMEPATOPHI, PA3IOKUMBIE ONIEPATOPHI, ¥ CBSI3aHHBIE C HUMHU BOMPOCH! 240

§ 6. [Tpobaema CeKTPAJIBLHOTO CHHTE3a: AOCTPAKTHLIE OMEPATOPHI 257

§ 7. Isomerpuueckuil CABUT U BHyTpeHHHE QPyHKIUA 267

§ 8. YHHBEPCAJBHOCTL CABUTA: (PYHKIMOHAJIbHAS MOJETIh U XapaKTepUCTHIeCKasa MYHKIUs 273

§ 9. O6o0mmenus reopemsl bépauura. Axre6psr Jupuxne. TpancasainoOHHO-HEBAPDHAHTHEIE IOAIPOCTPAHCTBA 294

§ 10. AnIpOKCHMAITMOHHBIN CMBICJI TeOpeM 06 MHBAPHAHTHBIX MOAMPOCTPaHCTBAX 312

§ 11. IlpobGnema CHEKTPAJLHOIO CHHTE3d; PYNNBI CABUIOB, IPUOIMKEHNE KCIOHEHTAMHE, CIEKTPAJbLHAS TEOPHUS
byuknuit 323

§ 12. IIpo6ieMa CIEKTPATBLHOTO CHHTE3a; TOMYTPYIINBI CABUTOB, MPUOIUKEHNE TTOJTUHOMAMY,
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TeopeMbl 0 Kopone 341
§ 13. Mmeasbl B IpOCTPAHCTBAX U ajredpax aHAJUTHYECKUX (PYHKIUH, IIQJKUX BIJIOTH J0 TPAHUIBL 354
Bubmuorpadus 360

M.A. Haiimapk. A.U. Jloruuos, B.C. IIlynarman. HecamoconpsizkeHHbIE aJIredopbI

oepaTopoB B rujib0eproBoM npocrpancrtse 413
§ 1. Beenmenue 413
§ 2. NuBapmanTHable moanpocTpancTsa 414
§ 3. PediekcuBubie ajnredpsr 423
. PedbniekcuBHbIe U TpaH3UTUBHBIE perreTKu 429
. TpeyronbHble U THE3JOBbIE aITeOpbI 432
. Cy6aunaronasbHble aireOpbl U aHaJAnTAYeCKUe hyHkumu 437
. llopanre6psr C*-amrebp 441
. J-cummerpuuHEle aarebpst 452
. Hexkoropsie Hepemniennsie 3aaa4u 452
ubauorpacdus 456

Tl w0° wn wn W W wn
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T'on mznamnuna 1974

Tom 13

COIEPZ2KAHUE
A.®. JleournesB. Paapr lupuxiie, nocjegoBarejabHoCcTH mojinHomoB upuxiie u

CBdA3aHHbIE C HUM (l)yHKIII/IOHaJII)HbIe YpaBHeHUud 5
1. Beegenne 5
. Lesere pynknum, npegcrasuMble psagaMu Jlupuxiie ¢ BEIeCTBEHHBIMHU TOKA3ATEIIAME D
. Pansr Jlupuxsie ¢ KOMIJIEKCHBIME ITOKA3aTeIAMA §
. Paznoxkenne npom3BOIbHBIX GYHKIUH B paabl lupuxie 9
. IlpeacraBnenne ananuTnaecKux (HbYHKIHE MHOIHX II€PEMEHHBIX KPAaTHbIMHA paxamu JJupuxse 15
. IlocnegoBaTenbHOCTH MOJUHOMOB Jlupuxie 18
. YpaBHeHns 6@CKOHETIHOrO MOPALKa 25
. lHBapuaHTHBIE TOANPOCTPAHCTBA (DYHKIUH 35
9. YpaBHeHUE CBEPTKU HA OcH 38
Bubmuorpadusa 41

B.B. Pycanos, B.B. Ilocnenos. UccnenoBanus TedyeHuil >KUJIKOCTU U ra3a 57
Beenenwne 57

ObTekanne Tesia CBEPX3BYKOBBIM IIOTOKOM HEBS3KOrO rasa 59

Hekoropeie Bompoch! TedeHuil BA3KON HeCKuMaeMo xuakoctu 80

Bubmuorpadus 93

M.N. Kanen. 'eomeTpusas HOpMUPOBAHHBIX MTPOCTPAHCTB 99
§ 1. KoneunomepHble HOpMUPOBAHHBIE IPOCTPAHCTBA 99

§ 2. GunruTHAT HpencTaBuMOCTL 109

§ 3. Bazucel B npocrpancreax Banaxa 114

Bubauorpadus 121

A.B. Karok, A.I'. Cunaii, A.M. Crenun. Teopus AUHAMUYIECKUX CHUCTEM U

ob1ux rpynn npeodpa3oBaHuili ¢ MHBAPUAHTHOM Mepoit 129

Beenenune 129

I'nmaBa 1. DuTponus u npobiema uzoMmopduzma 131

§ 1. O6pasyromue pa3buenus u abcrpakTHas dHTponuiinas reopus 131

§ 2. Durponusa u casuru bepuymnim 133

§ 3. K-asromopdusmsl u K-noroku 139

§ 4. DupomopdusMbl 1 yOLIBAIOIIEE [TOCIEI0BATEILHOCTH pa3buennit 140

I'naBa 2. Dproguyeckas TEOPHUs THHAMHYECKHUX CUCTEM THUIEPOOJIHIECKOro Tuma 143

§ 1. Tomosornueckas SHTPONMS W BAPHAMOHHBIA IPUHINI [JJIs AHHAMUYECKUX cucTeM 144
2. M'unepboaudeckue MHOXKecTBa 147
3. Tonomornueckue menu MapkoBa u rub6coBckue mMeper 152
4. MapkoBcKkue pa30bueHus U CUMBOJUYECKHE IPEICTABIEHUS TUIIEPOOJIHIeCKUX MHOXKECTB 158
5. O0muil 1oax0 K 10CTpOeHui0 rubocoBCckux Mep 160
6.
7.
8.
9.

O~ O Ut W

Mepsl, CBS3aHHBIE C IJIQKOCTBIO, ¥ TOMOJIOTHYECKNE ypaBHeHusT 162
Y-noroku 166

Bunnuapnnele u HEKOTOpBIE Apyrue CUCTeMbI 168

YacTu4uHO runepboIndecKre JUHAMUYECKHe CHCTEMbl 172

I'napa 3. JJluHaMuveckue CUCTEMBI HA OGHOPOIHBIX IPOCTPaHCTBaxX 176

§ 1. IToroku HA OJHOPOAHBIX TPOCTPAHCTBAX rpymnm Jlu 176

§ 2. I'pynnossie aBromopdusmsl u adduunse npeobpazosanus 180

§ 3. IIpeobpasoBanusa ¢ KBa3HAUCKPETHBIM CieKTpoM 181

§ 4. G-pacmupenns 182

§
§
§
§
§
§
§
§
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T'nasa 4. luHaMudecKue CUCTEMBI HA KOMIAKTHBIX METPUYECKUX MPOCTPAHCTBAX 184

§ 1. CTporo sprofgutdecKue peasn3anu JUHAMIIEeCKHX cucreMm 184

§ 2. HexkoTopsle CHMBOINYECKHE CHCTEMBI 187

§ 3. [lepekaaapBaHusi OTPE3KOB, MTOTOKY HA MOBEPXHOCTSX, OMJIIMAPIBLI B MHOTOYTOJbHUKAX 188
T'napa 5. ANNpOKCUMAIIMOHHBIE METOJABI B TEOPUU JUHAMMYECKUX CHCTEM C HHBAPHAHTHOM Mepoi 192
§ 1. I'tagkume peasu3anuu 3ProAndecKux AUHAMUYIECKUX cucTreM 192

§ 2 Pasiuunble Tunel annpokcumanuii 196

§ 3, Hexoropble PpUIIOKEHUS AIIIPOKCUMAIMOHHBIX METOL0B 202

§ 4. Tunuunsle cBolicTBA quHAMHUYIECKHX cucTeM 204

I'naBa 6. BameHna BpeMeHH B AMHAMHYECKHUX cucTeMmax 206

§ 1. O6mue Borpocsr 206

§ 2. CrapgapTHble JUHAMUYIECKHE cucTeMbI 209

§ 3. I'magkas n HempepuIBHASA 3aMeHA BpemeHu 210

§ 4. CreruabHbIe TOTOKHM HAJ IIOBOPOTOM OKPY?KHOCTH M HEKOTOPBIE APYTHe MOTOKH 212
I'masa 7. IlpeobpazoBanus ¢ KBa3HHHBAPHAHTHON Mepo# 215

I'naBa 8. HekoTopble HpUI0KeHUs IProgudecKoil Teopun 221

T'naBa 9. Dprogudeckue TeopeMbl 226

§ 1. CraTucTudeckue 3proaudeckue TeopeMst 226

§ 2. MnauBuayasbHBIE SPrOJUIECKHE TEOPEeMBbl 227

§ 3. HeiicTBug obmux rpymn 232

Bubmuorpadus 232

Ton m3manms 1975

Towm 14

COJIEP?KAHUE
M.III. Bupman, M.3. Cosmomak. AcumnroTuka crnekrpa auddepeHnmnaabHbIX

YpPaBHeHUii 5
Bgenenue 5
§ 1. IIpegBapuresnpuble CBegeHUS 7
§ 2. Perynspuble SJUIMNTHYECKEE 3aa49u U uxX o6obrmenus 11
§ 3. Oneparop IlIpénunrepa u ero o6o6menust 14
4. Hernankue 3amaqm 18
3aa4un ¢ MaabIM mapameTpom 21
Bripoxkgaromuecs sJIuITHYeCKAe OMepaTopbl 23
332497 CO CHeKTPAJLHBIM IIaPAMETPOM B FPDAHHYIHOM yCJ0BUH 28
O1eHKH OCTaTKa B POPMYysax CIEKTPAJIbLHON aCHMITOTHUKHY JJIS PETYJISIPHBIX 3a7a4 29
VroYHEeHHAsT ACUMIITOTUKA Uit (DYHKIMHU pacipesesienus: 33
§ 10. HekoTopsle creruabHble BOIPOCHL 38
Bubmuorpadus 40

9.P. llekanosckuii. FO.JI. Illmynbsau. Bonpockl Teopuu paciiimpeHns HEOTPAHUYE€HHBIX

OIIePATOPOB B OCHAINEHHbIX IMJib0EePTOBBIX IIPOCTPAHCTBAX 59

T'napa [. OmepaTopsl B OCHAIEHHBIX I'UIBOEPTOBBIX IPOCTPAHCTBAxX 60

§ 1. leomeTpus OCHAIEHHBIX IUIBOEPTOBBIX MPOCTPAHCTB 60

§ 2. Awnasior dopmynn Hedimana jyisi HEIJIOTHO 33JaHHOTO 3PMUTOBA ONEPATOPA. PeryisipHble W CHHIYJISIPHBIE
3PMHUTOBBI OIIEpPAaTOPHL 62

T'napa I[I. CamoconpskenHble OUPACITUPEHNS 3AMKHYTBIX SPMHUTOBBIX ONEPATOPOB 65

§ 1. 3BaMKHYTBIE 9PMUTOBEL PACIINPEHUS SPMHUTOBBIX OIEPATOPOB 65

§ 2. Bupacmupenus 3. 3. oneparopos. OMHCAHEE CAMOCONPSAXKEHHBIX OHpacImupenuit 67

§ 3. Knaccudukarus caMOCONPSIyKEHHbIX Hupaciiuperuit 3. 3. oneparopa 69

I'napa III. CamoconpsizkeHHbIe OUpPACIIUPEHUs TOJIYOTDAHNYEHHBIX OIIepaTOpOB 71

§ 1. Teopema CyIieCcTBOBAHUS CAMOCONPSKEHHBIX OUPACIINPEHUH CO CKOJIb YTOGHO Oan3KOH HuKHEHl rpansio 71

§ 2. TeopeMbl CyIIeCTBOBAHUS CAMOCOIPSI2KEHHBIX OUPACITHPEHUI ¢ COXpaHeHneM HUKHel rpanu 72

T'masa V. KBaszuspmMuToBsl OMpACIINPEHAS 3aMKHYTHIX 9DMHUTOBBIX OIIEPATOPOB 74

§ 1. KBa3suspMuUTOBBI PACIIMPEHUS 3. 3. OMEPATOPOB 74

§ 2. Teopema CyIeCTBOBAHUSI U ONKMCAHWE KBA3UIPMHUTOBBIX OHpacmupeHuit 77

§ 3. TeopeMbl e UHCTBEHHOCTH KBAa3UIPMHUTOBLIX Ompacimupenuit 77

I'mapa V. PacmmpeHnnable pe30JIbBEHTH U DACHIMPEHHBIE CIEKTPAJIbHble DYHKIUA SPMUTOBBIX K

KBA3UIPMHUTOBBIX OLIEPATOPOB 77

§ 1. Pacmmpenue pe30JbBeHT HA IPOCTPAHCTBO C HETATUBHON HOPMOH 77

§ 2. Pacmuupennsie 0600611eHHEBIE PE30JIBBEHTH U PACIHIMPEHHbIE CHEKTPAJIbHbIE (DYHKIWH 3. 3. oneparopa 81

§ 3. Onncanne MHOXKECTBA PACIIUPEHHBIX 000OMEHHBIX PE30JbBEHT 85

TI'nasa VI. IlpeacraBienue SpMUTOBBIX OIIEPATOPOB € HECOOCTBEHHBIM MACIITAOHBIM TOAIIPOCTPAHCTBOM. Pe3oibBeHTHAS
Marpuna 87

I'nmasa VII. OTaenbHble BOIIPOCHL T€OPUH paciiupenuii 93

§ 1. I'unpbepToBO NIPOCTPAHCTBO ¢ HHBOMIONUEH 93

§
§
§
§
§
§
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§ 2. IIpocTpancTBa ¢ nHIASDUHUTHON MeTPUKON 95
§ 3. AHaJIMTHUYECKOE MPOIOJIKEHNE PE30JIHBEHTHI CAMOCOIIPSI?KEHHOTO OITepaTopa Yepe3 HempephIBHbIN criekTp 96
Bubmuorpadus 98

®.JI. Yepnoycoko, B.B. KoanmanoBckuii. BeraucanrebHbIe 1 TPUOJINIKEHHBIE

MEeTOAbI ONTUMAaJIbHOrO yipasjeHus 101
§ 1. Beexmenue 101
§ 2. O BBIYHCAUTEIHLHBIX METOIaX ONTHMAJIBHOTO yipaBieHus 105
§ 3. Meroapl, OCHOBAHHBIE HA PEIIEHUH KPaeBoO# 3amauu 107
. I'panuenTHBIE METOABI B IIPOCTPAHCTBE yIpassenuii 111
. MeToasl nmocnenoBaTenbHBIX MPUOJIMKEHUH, OCHOBAHHBIE HA MPUHIIAIIE MaKCuMyMa 115
. Merogsl, cBA3aHHBIE ¢ BAPHHPOBAHUEM U Iepe0OPOM TPAEKTOPHH B IPOCTPAHCTBE (pa30BEIX KoopguHAT 119
. BeruucnurespHblE METOABI B JMHEMHBIX 3a/a49aX ONTHMAJBHOTO yIpabBiaeHud 123
. JIpyrue BBIYUCIUTEIbHBIE METOAbI PEIleHns 334349 ONTUMAJIBbHOIO yIpasjiaerus 127
. IIpubnmKeHHble aHAJATHIECKHEe METOABl DEMIeHHS 33Jad OINTHMAJIbLHOTO YIPABJIEHHd JeT€PMHUHHPOBAHHBIMHI
cucremamu 130
§ 10. IIpubGrrKeHHbIE U YUCIEHHBIE METOAbl B 33a9aX ONTHMHU3AIUNA TpaeKTopuit 136
§ 11. TlpubsnrkeHHbIe U YUCIEHHbIE METOAbl ONTUMAIBHOTO YIPABJIEHHs CTOXACTHYECKHUME cucTeMamu 137
Bubsuorpadus 143

M.B. IIpoxopos. Metoa ontumaJsbuoil dusbrpanuu Kansmana — Bbrocu u ero

00001eHust 167
Bsengenune 167
§ 1. Anropurm ¢unsrpanuu Kanpmana — Borocu 168
§ 2. Pemenune ypasuenus: Pukkaru 172
§ 3. Hesmnetinbie cucremsr 176
§ 4. AnroputM cryiakuBaHust 179
§ 5. CucreMbl ¢ pacupeieIeHHBIME TTapaMerpamu 184
§ 6. AnropuTMBl (PUABTPANMH B CHCTEMAX C OKPAIIEHHLIMH IIYyMaMH U HEKOTOPLIE Apyrue 0006menus 190
Bubmuorpadus 204

L LI O LD U LD
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Tox m3mannsa 1977

Tom 15

COJEPKAHUE
I1.K. Cyerun. IIpobsaema B.A. CrekJjioBa B TEOPUU OPTOTOHAJIBHBIX MHOTOYJIEHOB

Beenenue 5

§ 1. O paborax B.A. CreksoBa M0 TEOPUU OPTOTOHAJHHBIX MHOTOYJIEHOB 7
§ 2. Knaccuduranus pesynabraros u 3aza4d mo npobmeme B.A. Crexmosa 10
§ 3. VcsioBust orpanndeHHOCTH 13

§ 4. AcuvmnroTuueckue Gpopmysnr 18

§ 5. CBo#CTBa CyMM KBaJIPATOB OPTOTOHAJBHBIX MHOTOYJIEHOB 21

§ 6. Tymo6asbHbIE OTIEHKY MMPU PA3JTUYHBIX HYJISX BeCOBOM dbyHKIUH 26

§ 7. AcuMnToTHUYeCKHe CBOICTBA IPH IIAAKUX 0CcOOeHHOCTSX 30

§ 8. OIeHKH OPTOTOHAJIIBHBIX MHOTOYJIEHOB MOYTH BCIOTY 36

§ 9. Teopemsr cpaBuerus 38

§ 10. Hekoropas omeHkKa cCyMM KBaJpaTOB Y€pe3 MOAYJIb Hy/sd 44

§ 11. Merox auddepeHnnabHO-BO3BPATHBIX ypaBHeHUN 48

§ 12. MuOro4sensl, OpTOroHAJIbHBIE 10 KOHTYDY 54

§ 13. MeTo1 HOpMAIBLHBIX MOMEHTOB 61

§ 14. AcumrToTrueckne CBOUCTBA BHE JIMHUU OPTOTOHAJIBHOCTH 64

§ 15. Pasuble 1OTOJHUTENBHBIE BOIPOCH 68

Bubsuorpadus 72

JI.B. XKwuxxkunamsusm, C.B. Tonypus. Psaabrt @ypbe — Jlamsaca va cepe 83
Beenenwue 83

§ 1. OcuoBuble onpeneneHus u obo3Hadenus 87

§ 2. llpencrasnenne QyHKIuUil, ONPEEIEHHBIX HA CHHIYISPHBIM HHTErpajgoM 91

§ 3. CxogumocTs u cymmupyemoctsb psagoB Pypre — Jlanmaca u Pypoe — Jlamnaca — Crurrseca 96

§ 4. Cymmuposanme npoauddepennuposannoro psga Pypee — Jlamnaca 99

§ 5. [Tpubnwmxenne pyukuit noauanomamvu cpepudeckoit rapmonunku 101

§ 6. CXOIUMOCTh M PacXoguMOCTh pAnoB Pypre — Jlammaca B CMBICTIE METPUKHU Lp(Sl) 104

§ 7. TIpoGiera eMHCTBEHHOCTH PA3IOXKeHns (DyHKINH, onpeaesenasx #a S* (k > 3), B pagm Jlamraca 105
§ 8. [Ipeacrasnenne dbyHKnui, onpegenenunx #a S¥ pagamu Jlamnaca 107

§ 9. Yuprpacdepuueckue psibl Pypoe — Jlamnaca u psjasl Pypoe 10 0606ueHEBIM chepudeckum dpyHkuusim 108
Bubmuorpadusa 109

3.B. Hanaok. Uurerpanbubie ypaBHenus Bosbreppa 131
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T'napa 1. O6mas Teopust UHTeTpANbHBIX ypaBHeHu# Bosbreppa 132

§ 1. Jluneiinere ypasuenus: 132

§ 2. JlokasbHBIE TEOPEMBI CyIecTBOBaHus 134

§ 3. Nurerpaspusie HepasercTsa 140

§ 4. EqmacTBeHHOCTD perenwnit 144

§ 5. 3aBuCHUMOCTE pemeHu#i 0T mapamerpos 146

§ 6. ImagkocTs permenmit 148

§ 7. Ypasuenns Bosabreppa 1 poxma 149

I'naa 2. KagecTBennas Teopust ypasHenuit Bosxbreppa 149

§ 1. Yeroituuocts 149

§ 2. Jomycrumocts 157

§ 3. AcuMITOTHYECKOE MOBeJIeHNe pernennit 163

§ 4. YpaBHeHus C PA3HOCTHLIM SIAPOM. ACHMIOTOTHYIECKOE mOBemeHue perenuil. JlomycrumocTts 164
§ 5. JIpyrue Bompocsl 169

T'napa 3. Ilpubsnkenabie MeTOAbI perieHus: ypasHenuit Boabreppa 170
§ 1. Anmagutudeckue MeTons 170

§ 2. Yucnennsie merons 171

§ 3. Meroas! perenust ypasuenuit 1 poma 172

Bubmuorpadus 173

H.T. Teiagackuii, B.A. 2Kykosckwuii. IluddepeHnmnanabHbie Urpbl C HEHYJIEBOIT

cymmoii (Beckoasmmmonnsriii Bapuanr) 199
Baenenune 199
§ 1. Omupenesnenne urpst 200
§ 2. MakcuMmurHOE u paBHOBECHOE pemenust 204
§ 3. Heobxogumsble ycioBust pasHoBecHocTr 209
4. locTaTo4yHbIE YCJIOBUs paBHOBecus 213
Teopewmsl cymecTBoBanus 217
VeTofYrBOCTD U “YIIydIaeMOCTh” PABHOBECHOTO pelieHus 226
JIuHe#HO KBaapaTU4YHbIE UIDbI 229
Pazupie zamaan 233
Yuciennble METOABI OTBICKAHUA PABHOBECHOTO pelneHus 247
§ 10. Ilpunoxenus 253
§ 11. Bo3MmorkHbIe HATIPABJIEHUS MAJTHHENIINX UCCIENOBAHUN 255
Bubsuorpadus 257

O 0 =1 O Ut

§
§
§
§
§
§

Tox uzmanusa 1977

Tom 16

COJIEPYKAHNE

.M. Baiinukko. PeryJjisipaasi CX0/i{uMOCTb OIE€PaTOPOB U IIPUOJIMXKEHHOE PEIIIEHNE

YPaBHeHUii 5
Bgenenne 5
§ 1. TuckpeTHas CXOAMMOCTH JI€MEHTOB U (DYHKIHOHAJIOB 6
§ 2. JluckpeTHas CXOGUMOCTH omeparopos 10
§ 3. Perynsipuas, ycTofduBas ¥ KOMIAKTHAS CXOIUMOCTH OMEPaToOpoB 11
§ 4, CxogumMocTh 00paTHBIX OnepaTopoB. TeopemMa CXOAUMOCTH AJIsi JUHEHHBIX OMEePATOPHBIX ypaBHeHWH 13
§ 5. TeopeMbl CXOIUMOCTH JJIsI HEJMHEHHBIX ypaBHeHuU 14
§ 6. [IpoGnema coGCTBEHHBIX 3HAa4YeHUN 17
§ 7. Merox MexaHW4YeCKUX KBaIpaTyp 24
§ 8. Meroa kosnokanuu 28
§ 9. Pa3znocTHBIN MeTOx AJist OOBIKHOBEHHBIX auddepeHnaibHbIX ypaBHeHui 30
§ 10. PasHOCTHBIH MeTOJ JJIs SIINNTHIECKAX YpaBHeHUH 34
§ 11. Jomosmenus u 6ubanorpaduaeckue KOMMeHTApHE 37
Bubmuorpadus 44

P. I'abacos, ®.M. KupusioBa. Maremarndeckas TeOpUs ONTUMAJIBHOTO yIIPaBJIEHUS
95

Bsenenwue 55

Tnaea L. Ipuanun MakcuMyMa (HEOBXOAUMBLE yCIOBHSI ONTHEMAJILHOCTH IEPBOTO MOpsiaka) 55
§ 1. Tmagkue 3agaum 56

§ 2. Hernmagkue 3amaun 58

§ 3. OnrrMu3aIus CucTeM ¢ mocaeseiicTerueM 59

T'napa 1. HeoOxomuMbie yCIOBUS ONTUMAJIBHOCTHA BBICOKOTO TOPsiAka 61

§ 1. Bamaum onTuMuzanuu 6e3 orpaHmYeHul Ha 0coboe ynpasieHue 61

§ 2. Conpsizkernue skcTpemasei 63

§ 3. HeocobGrie ynpasienus 63

§ 4. Ocobble ympaByieHns: B CUCTEMAaX C 3ama3blBaHueM 64
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T'napa III. JocTaTo4uHble YCIOBUS ONTUMAJIBHOCTH 64

§ 1. AnasquTudeckue cBoiicTBa pyukiun Bemivana 65

§ 2. I'mobanpubIe ycaoBusa 66

§ 3. CuHTe3 ONTUMAJIBHBIX YIPaBJIeHUH 66

§ 4. JlokanbHble ycaoBus 67

I'napa IV. YopasiseMOCTb JMHAMUYECKHX CUCTEM 67

§ 1. OOBIKHOBEHHBIE CUCTEMBI 67

§ 2. OTHocuTesbHAS yIPABILEMOCTh CUCTEM C mOcaemeiicTBueM 69
3. llonHas ynpaBisieMOCTh CHCTEM C mocaegedicTeuem 69
4. Cucrembl B HaHAXOBOM IpPOCTpaHCTBE 71

5. JluckperHusie cucremsr 71

6. PekOHCTpYKIINSA THHAMHUYECKHX CUCTEM 71

Tnasa V. HabmogaemocTts 78

§ 1. OGBIKHOBEHHBIE CUCTEMBI 78

§ 2. Henuneitanie cucremsr 79

§ 3. Cucremsl ¢ mocaexneiicTeueM 79

3akaodenue 79

Bubauorpadus 80

1O0.A. Bporukos, A.lIl. Ilpyauukos. B.C. IIlunios. OnepainuoHHoe ucYuCIeHuE

§
§
§
§

99

. Beegenue 99
. OnepaumonHnoe ucuucyienue MuKyCMHCKOro u ero o6o6uienus 100
. Onepatopusble nuddepeHnuaJIbHble ypaBHeHUs U paasl 107
. Onepaumnonnoe ucyucsenne u 0606menube Gynknuu 109
. OnepalnoHHOE UCYKCJIEHHE 0MmepaTopoB Tuna beccenst 116
. OnmeparoHHOe MCYHUCIEHNE B KOHEYHOM HHTepBase. OmepanuoHHoe UCIUCTeHHe (DYHKIUN, ONPeIeJeHHBIX Ha
BCell uncsioBoit ocu 120
§ 7. MHuoromepHoe omneparmonHoe ucauciaenne 123
§ 8. Onepamnuonnoe ucuncaeHne (HYHKIUN NEJIOIUCTEHHOTO APryMeHTa. Z-upeodbpa3osasass 125
Bubmuorpadus 130

O LON Lo LoD WO LoD
S UL W N~

Ton m3mannsa 1979

Tom 17

COIEPZKAHUE
H.T. Teinauckuii, B.W. 2Kykosckuii. Indpdepenimaibibie urpbl ¢ HEHYJI€BOMI

cymmoii (KoomneparusHbiii BapuaHT) 3
Bsenenune 3
§ 1. OnrtumansrocTs 0 Ilapero 15
§ 2. CpeauekBagpaTHIHOE penrenne 44
. Pemienne Hama ayist apburparkuoit cxembr 47
. Jlekcuxkorpaduieckn ONTHMAIBLHOE pemreHne 53
. AGCOMIOTHOE KOOIEPATUBHOE pelieHue 57
. Cinabo apdexTuBrOe pemrenue 59
. OnTrMasnpHOCTS U MUHEMAKC 110 Cuelitepy 61
. A- u p-onTEMaAIBHOCTH 65
. oaxox JI.A. Ilerpocsua 68
. UcnonibzoBanne dopmanusdanuu quddepennuaibioit urpsl, npegioxkennoit H.H. Kpacosckum 71
. Anraronucrmieckue guddepeHuaabible UIPHL ¢ BEKTOPHBIMU DYHKIuIMA 84
. Pasuble 3amaunm 88
. IIpunoxxenns 91
§ 14. Bo3MmorKHbBIE HAIIPABJIEHHS MAJTbHEHITNX UCCIeq0BaHui 93
Bubauorpadus 96

T.4. Aszuzos, 1.C. NoxBuaoB. JInuHeiiHbIe orepaTopbl B MPOCTPAHCTBAX C MHAe(DPUHUATHOMN

MeTPUKO U ux npujoxkeuus 113
Bsemgenne 113
I'masa 1. I'eomerpus npocrpaucTs ¢ nageduHUTHON MeTpukoi 116
§ 1. ITpocrpancreo Kpeitaa (J-npocrpancrso) 116
§ 2. IIpocrpanctso [MouTpsaruna 126
§ 3. T'mnebeprosnr npocrpancTsa ¢ G-merpukoit ((H, G)-upocrpancrsa) 120
§ 4. Jlambueitmue 0606menus J-npocTpancTsa 131
T'nasa II. Jlunedinbie OmepaToOps B IPOCTPAHCTBAX C HHAS(PUHUTHON MeTpukoit 134
§ 1. OcHOBHBIE KJACCHI OIIEPATOPOB W UX CBOlicTBa 134
§ 2. lpobuo-n1uneitnbie oneparopuble Ipeobpa3osanus 143
§ 3. NuBapmanruble moanpocTpancTsa 146
§ 4. CekTpanbHas Teopus onepaTopon 153

won
w

O LON LON LON WO LoD LON LoD Lo
=== O 00 N Oy O
N = O

won
—_
w

269



§ 5. Pacmupenus onepatoposB. OGOOIMEHHBIE PE30IbLBEHTHI. Q-DYHKINU. XapaKTepucTuieckue pyHrmun 159
I'nasa III. Ilpunoxkenus 166

§ 1. Bamaunm MexaHUKU U 0bOmieil Teoprun Kosebanuit 167

§ 2. O6nikHOBeHHBIE quddepeHInagbEble ypaBHeHusa. Harpy keHuble HHTerpaabHble ypasHeHns 170

§ 3. Jludpdepennuaabuble ypaBHEHUS] B YACTHBIX IIPOU3BOJHBIX 176

§ 4. Mngedunuraas npobsemMa MOMEHTOB M APyTrHe aHaauTHIecKue npobsemer 179

Bubmuorpadus 187

J.I1. ZKenobenko. 'apmonnyveckuii aHa M3 Ha peayKTUBHBIX rpymmax Jlu 207
§ 1. Beexmenue 207

§ 2. Penykrusnbie rpymnnst Jlu 211

§ 3. OcHOBBI TeOpuU npeacTaBaeHuit 215

§ 4. IIpeacraBienus: OCHOBHOM cepuu 220

§ 5. DyeMeHTapHBIE HpeACTaBIeHust 224

§ 6. Teopus xapakTepos 229

§ 7. [Ipexcrasiienus AUCKpeTHOM cepun 233

§ 8. IIpocrpanctso Isapima 237

§ 9. Chepuueckue dhyukiuu 240

§ 10. Onucauue mepw [Lnaumepess 243

§ 11. Onucanne obpazos Pypoe 246

§ 12. Ananu3 Ha OSHOPOIHBIX MHOr00Opaszusx 248

§ 13. Kiaccndukanus HEMPUBOJAMBIX IPEACTABICHUN 253
§ 14. Anre6pamueckue MeTOIsI 255

Bubauorpadusa 256

Ton m3mannsa 1979

Towm 18

COJIEP?KAHUE
JI.A. Yubpukosa. I'paHuuHble 3a/jauu TeOpuu aHAJIUTHUYIECKUX (PYHKOUIT Ha

PUMaHOBBIX IIOBEPXHOCTAX 3
Bsemgenue 3
§ 1. I'pannyHag 3ama4a PuMaHa Ha KOMIAKTHON PUMAHOBOU MOBEPXHOCTH 7
§ 2. Bamaua Pumana B kjacce aBToMOpdHBIX dyHKIHI 24
§ 3. CunrynspHble HHTErPAJIbHEIE YPABHEHNS HA PHMAHOBEIX IOBEPXHOCTAX 34
§ 4, Bamaunm Ha MOBEPXHOCTAX ¢ KpaeM. Merosx cummerpun 41
§ 5. 'panwunble 3313491 HA OTKPBLITHIX PHMAHOBBLIX IOBEPXHOCTSX U B KJIacCax 0000menubx ¢dpyuxnnit 50
Bubmuorpadusa 52

JI.A. Akcenrses. H.B. Unbunckuii, M.T. Hy>xxun, P.B. Camumos, I.T'. Tymaries.
Teopusi 06paTHBIX KPAaEBbIX

3a/1a4 JJ1 aHAJAUTUY9ecKnX (PYHKIUi 1 ee nipusioxkenus 67
§ 1. OcuoBuble 00paTHBEIE KpaeBhle 335a49u 69

§ 2. JlomonHUTEIBbHBIE BOIPOCH TEOPHUU 75

§ 3. Bonpocsr onHONImCTHOCTH 82

§ 4. [TocTpoeHme W30IUPOBAHHOTO TIPOMUIIS O 3aJAHHOMY PACIPEEeHHIO CKOPOCTH 86
§ 5. IlocTpoenue rufpOAUHAMUAYIECKUX DEIIETOK 89

§ 6. O6paTHbIe 33390 TEOPUH HAOPHOH dbunbTpanun 91

§ 7. O6parubie 3a739u Teopun HGe3HAOPHOM duabTpamuu 94

§ 8. ObparHble u cMeImmaHHbe 06PATHBIE 334340 00 U3MEHEHUH KOHTYPOB 95

§ 9. JIpyrue npunoxenus OK3 100

Bubsuorpadus 103

A.B. ByxsaJjioB, A.W. Bekciep, B.A. Teitsiep. HopmupoBanubie pemierku 125
§ 1. Obmas Teopuss HOPMHUPOBAHHBIX PEIIETOK 127

§ 2. ConpsizKeHHBbIE TPOCTPAHCTBA K HOPMUPOBAHHBIM penreTkam 143

§ 3. Knaccuueckue 6anaxosel permerku 151

§ 4. BanaxoBbI BaeaIbHBIE IPOCTPAHCTBA 155

§ 5. Pa3Hble BOIPOCH TEOPUYM HOPMUPOBAHHBLIX PEITETOK 165

Bubsuorpadus 168

P.P. Axmepos, M.U. Kamenckuii, A.C. lloranios, B.C. CazgoBckuii. Y mjioTHsomme

oriepaTopsbl 185
Bsengenwne 185
T'naea [. O630p Teopuu 186
§ 1.1. Mepsr HekoMmakTHOCTH 186
§ 1.2. Ymnorusiomue omeparopsr 190
§ 3. MHJeKC HeMmOBUKHBIX TOYEK YIIOTHSIONEro omeparopa 192
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§ 1.4. JIuneiiuble YIIOTHSIONIHE OMepaTophl 193

§ 1.5. ITpunoxenus 202

I'napa II. O630p nutepatypsr 207

§ 2.1. Mepsr HekommakTHOCTH 207

§ 2.2. YunoTHsomue omepatopsr 209

§ 2.3. Teopusa Bpamenus 211

§ 2.4. [IpusiokeHus K TEOPUHU OMEPATOPHBIX ypaBHeHHUi 217
§ 2.5. llpusoxxenus x guddepeHnuanpbHbIM ypaBueHuam 224
Bubsuorpadus 230

B.I. T'abaynxaes. KoneunomMmepHbie arpoKCUMANANA CUHTYJISPHBIX MHTETPAJIOB
¥ IPSIMbI€ METOAbI PEHIEHUS 0COOBIX NHTErPAJIbHBIX U HHTErpo-auddepeHnaabHbIX

ypaBHeHui 251
Beenenune 251
I'napa [. KoneunoMmepHbIe allIPOKCUMAIINN CHHIYJISIPHBIX HHTErPajioB 253
§ 1. KBagparypusie QOpMy/Ibl A1 HHTErPAIOB ¢ aapom 'miapbepra 253
§ 2. Ksagparypusie popMyssl s uHTErpasioB ¢ aapamu Komu 260
§ 3. KBagparypusie popmyssl pia uarerpatos tuna Komu u Illsapma 269
§ 4. Kybarypusle pOpMyJIbI AJIsI CHHTYISIPHBIX WHTErpaJjos 270
§ 5. OnTrMm3aIusa KBaJAPATYPHBIX U KyOaTypHBIX (POPMYJI AJIsI CHHTYJISPHBIX HHTErpajoB 273
§ 6. Hexoropsble 3aMevanus U AONOJHEeHUs 276
I'napa II. IIpamMble MeTOIBI pellleHUsT CHHTYJISPHBIX ypaBHeHUN 277
§ 1. ITosusre ypasuenus Il pona ¢ sgpavu ['unsbepra u Komu 277
§ 2. Vpasuenus II poxa ¢ siapamu Komu. ITpomomkenne 280
§ 3. Cunrynapusie ypasuenus | pona 281
§ 4. Cunrynsipubsle uHTErpo-And depeHnnaIbuble ypaBHeHns 282
§ 5. MHuoromepHble CHUHTYJISIDHBIE HHTErpaJbHbIe YpaBHEeHUsT 286
§ 6. OnTUMHU3ANUS OPSIMBIX METOOB PEILIEHUS CHHTYJISPHLIX ypaBHEHU 288
§ 7. Hexkoropsle 3aMedanus u gomnosaHeHus 290
Bubsuorpadusz 290

Tox mzmamnsa 1980

Towm 19

COIEPZKAHUE
B.U. I'ony6os. Kparubie psijibl u narerpajibi @ypbe 3

Beenenune 3

§ 1. OcuoBHble omnpeaeneHus u 0b603HaIeHNs 4

§ 2. Ilpunnun jgoxanun3anuu 6

§ 3. PaBHOMEpHAsT CXOAUMOCTh U CYyMMUPYEMOCTH 8
4. CxoguMOCTh U CyMMHUPYeMOCThb B MeTpuke Ly 9
Cx0mMMOCTb B CyMMHUDPYEMOCTh IOUTH BCIOLY 12
A6conoTHas CXOOUMOCTH 16

CxOmAMMOCTb B CyMMHDYEMOCTb B TO4YKe 19
Bompocsr equacrsennoct 21

Conpsi>keHHBIE PAABL U HHTEIPAJIbI 23

§ 10. PaBHOCXOAMMOCTD U PABHOCYMMHUPYEMOCTh PAI0B U uHTEerpasaos Oypoe 28
§ 11. CnoiicTa simep u KoHCTaHTH Jlebera 29

§ 12. JIpyrue pe3yabrarhl 32

JIntepaTtypa 34

P.P. AxmepoB, M.!. Kamenckwmii, A.C. Iloranos, A.E. Ponkuna, B.H. CamoBckwuii.

Teopusi ypaBHeHUiTI HEHTPAJIBHOTO THUHA 5D
Beenenwue 55
§ 1. O sokagabHON paszpemumocTy 3ana4un Korru 56
§ 2. O npomO/KUMOCTH, €AMHCTBEHHOCTH B AudDepeHuaJIbHbIX HEPABEHCTBAX 63
§ 3. O 3aBucuMOCTH perreHuil OT mapaMmerpos 64

4. O6obirenubie pernenus 66

Kpaesble 3amaun 67

JIunelinble ypapHeHus 74

3agadu Ha ocu 83

Teopus ycroitunBoctu 91

IIpunnun ycpepnenus 100

§ 10. Dxcrpemasbuble 3a1a4u 103

§ 11. YpaBHeHMs B YaCTHBIX MPOW3BOIHLIX 107

JInteparypa 110

§
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§
§
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1O.T. Bopucosu4, B./l. 'eibman, A.J/l. Mbimnkuc, B.B. O6yxoBckuii. MHOr0O3HaYHbIE

oTobOpaxkeHnus 127

Bsemgenue 127

T'nasa [. Anasm3 MHOTrO3HAYHBIX OTOOpakeHuit 128

§ 1.1. [TpocTpaHCTBO 3aMKHYTHIX MTOJMHOXKECTB 128

§ 1.2. HempephsIBHOCTH MHOTO3HAUHBIX 0TOOpaxkenuit 131

§ 1.3. Omepanuu HaJ MHOTO3HAYHBIME OTOOpaskeHUsIMU 134

§ 1.4. HempepnIBHBIE CeueHUS MHOIO3HAUHBIX O0TOOparkenmit 139

§ 1.5. HempepsIBHBIE aNIPOKCHMAIINN MHOTO3HAYHBIX 0TOOparkenuit 143

§ 1.6. TuddepeHmpyeMOocTh MHOTO3HAYHBIX OTOOpaykeHuit 144

§ 1.7. Iamepumsble MHOTO3HAUHBIE OTOOpakeHus. Uurerpas. Jlemma A.®. Gununnosa. Oneparop cynepnozunuu 148

I'nasa [I. Hemoasu:kHble TOYKH MHOTO3HAYHBIX O0TOOpaKeHuit 152

§ 2.1. HeHO,Z(BI/I)KHbIe TOYKH MHOT'O3HAYHBIX OTO6pa)KeHI/H/I Ha KOHTUHYYMaX U YaCTUYIHO YIIOPAAOYCHHBIX MHOXKECTBaX
152

§ 2.2. HermogBuzKHBIE TOYKHU -OTODPAXKEHUH METPHUICCKUX IPOCTPAHCTB 153

§ 2.3. AunpoxcuMaTuBHBIE METOABI 155

§ 2,4. ToMon0ruvIecKre MEeTObl B TEOPUU HEMOABUNKHBIX TOUeK 167

JonostHenue. Jlureparypa Mo MPUIOXKEHUSIM MHOTO3HAYHBIX O0TOOpaskenwnit 174

Jlutepatypa 175

Tox m3manms 1982

Towm 20

COJIEP?KAHUE
A.B. BacuawseBa, M.I'. JImutpues. CuHTy/JIIpHbIE BO3MYIIEHUS B 33a9aX ONITUMAJJIbHOTO

yhopaBJjieHus 3
Bsemenue 4
§ 1. Cunrysnsipable BO3MYIIEHHS b
§ 2. Henmueitable 337298 ONTUMAJIBHOTO YIIPABIEHH €3 OrpaHNYeHU N3 3HAUEHU YIPABJISIOMUX Bo3aeicTuit 14
§ 3. JIuneiino kBaJpaTuYHbIE 33aa4u. Y paBHeHue Pukkaru 20
§ 4. YupaBasieMOCTb, HAOII0O]A€MOCTD U CTAOMIH3UPYeMOCTh 30
§ 5. OnruManbHOe yupasienue aud@epeHnralbHO-PA3HOCTHBIMU CUCTEMAMU € MAJIBIM miarom 34
§ 6, 3amaun ONTUMAJIBLHOTO YIIPABJIEHUS C OTPAHUYEHUSIM U HA3HAUEHUS YIIPABJISIOMNX BO3aedcTBuil 37
§ 7. Perynsapuzanus u mrpad 47
§ 8. Bamaum yupasyenusi ¢ 0osbuM Ko3ddunuerTom ycunerusi. CKOMb3AINE PEXUMBI 54
§ 9. YucseHHBIE PACYETHI, PA3JUYHbIE 337]a490 M IPUJIOXKeHUsT 61
Jluteparypa 65

10.A. Bpsrukos, A.Il. IIpyaaukos. VlHTerpaJibabie ipeodpa3oBatus 0000IEeHHbBIX
byskomit 78

1. IIpeobpazosanus Pyprwe, Jlannaca u Memxnuna 78

. Tperss urepanus npeobpazosanns Jlammaca 81

. [IpeobpaszoBanue 'ankesns 82

. Kommnexkcuoe npeobpazoBanue Jlammtaca — lankens 83
. Koneunoe npeo6pazosanne l'ankesns — Jlamnaca 85

. [Ipeo6pasosanune Kantoposuua — Jlebenesa 87

. [orenmuassuoe npeobpazosanue ankens 88

. [Ipeo6pazosanune Menepa — @®oxa 90

. AnnpokcumaruBHOe npeobpa3osanue I'uianbepra 91

. IIpeobpazoBanue Cruiarbeca ¢ nmoxkaszarejaeMm p 92

. IIpeobpazosanus Jlareppa u dpmuta 97

. O6obmennoe npeobpaszosanne Jlamuaca, cogepxamee Dy, (z) 99
. IIpeobpazosanue Meiiepa 100

. O606mennoe npeobpazosanne Ctunrbeca 103

. 1 Fy-npeobpazoBanue 104

. Muoromepuoe 1 Fj-upeobpazosanue 106

§ 17. IlpeobpasoBanus, cogepxamue 2 F(a,b, ¢;x) 107

§ 18. G-upeobpazozanue 109

§ 19. JIpyrue npeobpazosanms 111

JIntepatypa 111

O.A. Jluckosern. Teopust u MeTOJbI peHieHNs HEKOPPEKTHBLIX 3axa4 114
§ 1. HexoppekTHbIe 3a7a9u U UX peryaspusamnus 117

I'naBa 1. Bapuanuonusie MeToabl pemenus 122

§ 1.1. Ypasuenus 1-ro poma 122

§ 1.2. Boraucsenne 3uadeHn# Pa3pBIBHBIX 011€paTopos 132

§ 1.3. OrcrpemasnbHble 330a49a 134

T'naBa 2. HeBapuaruonubsie MeTOALI pemieHus 137
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§ 2.1. OmepaTopubie cocoOBI peryaspusanuu 138

§ 2.2. Perynspu3aTopsl ¢ eCTECTBEHHBIMK Hapamerpamu 141
§ 2.3. /Ipyrue 1eTepMHHHPOBAHHBIE METOIBI 147

§ 2.4. CrarucTudueckue MeTomsr 151

3akaodenne 154

Jlureparypa 156

X.d. Ukpamos. Pa3zpexxkennbie maTpurb 179
§ 1. Ilpeguciosue 179
§ 2. Metog Jlarnoma (npensapurensHast Teopust) 180

§ 3. Meron Jlauuoma (mepBoHaYaabHAs IPAKTHKA) 184

§ 4. Anropurm Jlammoma ¢ Touku 3penus metona Purma 186

§ 5. Pesysnbrarer Kanwsna u Caana 189

§ 6. Teopema Ilefimxa 195

§ 7. Meroa BeibopovHOl opToronagusanuu 199

§ 8. Boluucsenne BHyTPeHHHX TOUEK CIeKTDPa 206

§ 9. Merox Jlaumoma u MeTOA COUPSKEHHBIX IPaaneHToB 210

§ 10. Anropurm JIaHmoma Kak MeTO]T BLIYUCIEHUsI BCEro crekrpa 215
§ 11. Anropurm Ilapaerra — Peiiga 222

§ 12. Anropurm JlaHmoma Kak MeTO] PElleHns CAMMETPUYHBIX HEONPEeJIeHHBIX CHCTeM ypaBHeHui 230
§ 13. Pernenue HECKOJBKAX CUCTEM C OZHOM marpureii 237

§ 14. Berancienne cO6CTBEHHBIX BEKTOPOB 240

§ 15. O06001menHast mpobiema COOGCTBEHHBIX 3HAa4YeHui 243

§ 16. Bsounsie meToast Jlanmoma 246

§ 17. Ilpunoxenus merona Jlanmoma 250

§ 18. HecumMeTpuvHBIE CLIEKTPAIBHBIE 33424u 253
Jlntepatypa 257

Tox mamanmst 1982

Towm 21

COJEPYKAHUE
10.A. Bperukos, X.FO. I'mecke, O.. Mapuuen. ®akTopusaius MHTETPAJTbHBIX

npeoObpa3oBaHUil TUIIA CBEPTKU 3
§ 1. Beenenne 3
§ 2. ®akTopu3aIusa U NPEJCTABUMOCTD sifiep depe3 ramMmma-QyHKIua 9
§ 3. Ycii0BUS CylIeCTBOBaHUSI U neWCTBHE 0meparopos 11
§ 4. O6paTtumocTh onepaTropos 13
§ 5. lurerpaspuoe npeobpaszosanue ¢ ¢pyuknueit Jlexkanapa B saape 16
§ 6. [Tpocreiiimue onepaTopsl u ux daxropuszanus 18
§ 7. IIpeobpasoBanune Mennuna 23
§ 8. Marerpansubre npeobpasopanus tuna ceeprku (tabnmna dakropumsanuit) 25
JlntepaTtypa 39

E.M. Awbabkun, B.II. Ocunenkep. BecoBble OIIEHKN CUHTYJISIPHBIX MHTETrPaJjioB

U X npujioxkeHust 42
Bgenenwne 42
§ 1. Yenosme (Ap) 44
§ 2. Hepasenctso Xapau u mpeobpasoanue Ctuarbeca H8
§ 3. MakcumaJsibHas ¢pyHKIUs 65
§ 4. JIpobubie uHTErpadBl 7H
§ 5. Cunrynsipuble uHTErpajsl 81
§ 6. lapmonuyeckue dyHKIUN 93
§ 7. A6crpakTHbIe npocTpaHcTBa B 0000menus. Teopemsr Tuna Kycuca 101
§ 8. BecoBble OLEHKH ONIEPATOPOB, IOPOXKAEHHBIX pagaMu u uHrerpasamu Pypse 107
Jlureparypa 116

C.T. Kpeiin, M.!. Xa3zan. ludpdepennuaabablie ypaBHEHUS B 6aHAX0OBOM ITPOCTPAHCTBE
130

Baenenune 130

§ 1. Jluneitasle nuddepeHnuanibable YPABHEHHUST 1-TO TOPSIKA C MOCTOSHHBIM OIMEPATOPHBIM KO3(DDUITMEHTOM U
IOJIyTPYIIBL OIePaTopoB 133

§ 2. Henmneitubie 9BOMIOMUOHHBIE YpaBHEHUs 1-10 mopsaaka 184

Jlureparypa 233

Tox uznannsa 1983

273



Towm 22

COIEPZ2KAHUE
B.B. Banarac. IIpeacraBiieHust OpTOTOHAJIBHBIX Y YHUTAPHBIX I'PYIII U sSI1€PHbIE

moaesnn 3
§ 1. Beenenue 3
§ 2. IIpobiema MHOTHX TeI B T€OpHUH AIPa 5
§ 3. ToyHble MHTETrPAJIBI IBU>KEHUST 8
§ 4. IIpocrpancTBo pemenuit ypapuenus: I11péaunrepa 11
§ 5 TpagunuoHHbIe U HEeTPaAUIUOHHbIE ['g-Momenu 14
§ 6. leomeTpuyeckme 0COBEHHOCTH CTPYKTYDPHI ATOMHBIX sijep 17
§ 7. MUKpPOCKOINYIECKAsT KOJJIEKTHBHASA MOAEIb Aapa 19
§ 8. I[IpescTaBienus: OpTOrOHAIBHBIX TPYIII U KOJJIEKTHBHBIE COCTOSIHUS A7ep 25
§ 9. YHHUTApHBIE IPYLIIbI M MOJENH ¢ CUJIBHO OFPDAHUYEHHON IWHAMUKON 28
§ 10. BakaounTenpHble 3aMedaHus 31
JIntepatypa 34

B.A. I'mu36ypr. KBantoBanme n meroq opout 37
§ 0. Beenenue 37

§ 1. CuMmniexTuveckas reomerpus 39

§ 2. Jledbopmaruu myaccoOHOBBIX ajrebp 46

§ 3. [IpegkBanToBanue 51

§ 4. ITocTrpoenne npeacraBaeHuit H4

Jlureparypa 57

B.. Manbko. CumMiieKTu4deckas Tpynna U1 "HBAPMAHTHI KBAHTOBBIX CUCTEM 59
§ 1. Murerpasbl JBUXKEHUs B KBAHTOBON MexaHWKe 60

§ 2. Cunrynspubiii ocrunaaTop 70

§ 3. CuMIlekTHYecKas IPyNNa U KBAHTOBBIE KBAJPATHYHbIE CHCTEMBI 81

§ 4. MaTpuunble 3JIEMEHTEL [JIs1 HEKOTOPBIX OJHOMEDHBIX KBALPATHIHBEIX cHCTeM 91

§ 5. JluHaMudecKasi CHMMETPHS KBAHTOBOM cucteMbl 94

Sakmarouenue 96

Jluteparypa 99

A.H. Jleznos, M.B. CaBesnneB. Henuneiinbie ypaBHeHUs U T'PAyHPOBaHHbBbIE

aare6ps! JIu 101
Bsemgenwne 101
§ 1. Touro uuTerpupyemMsre cucremnl 104
§ 2. Brosine muTErpHpyeMbie cucteMbl 121
JIuteparypa 131

B.U. Oruesenkunii, E.C. Cokauyes. CynepcumMmeTpus u CynepipocTpancTso 137
§ 1. Beenenue 137

§ 2. O rpynmnax Jlopeuna u Ilyankape u o npuHaTeX 0b603HadeHmsIX 140

§ 3. Cynepasrebpsr [Tyankape 146

§ 4, CynepupoCTpaHCTBO U cyuepmosst 154

§ 5. CynepcuMMeTpUYHBIE KAJTHOPOBOYHBIE Teopuu 164

JInteparypa 172

JI.I. Apabamxksaun. H.B. Eurnbapsin. YpaBHeHusi B CBePTKaX WU HeJUHEWHbIE

dbynknmonasbHbIEe YpaBHeHUd 175
§ 0. Beemenue 175
§ 1. Kamonumyeckoe perrenue ypasHenus paxkropusaruu 180
§ 2. Ypasuenne Ambapiymsaa 184
§ 3. YpaBHeHus BoccTaHoBjeHus 187
§ 4. Moments! dyukuu V,, 194
5. OIHOPOIHOE KOHCEPBATHUBHOE ypaBHeHMe Brnepa — Xonda 199
. Heomnopoauoe ypasuenue Bunepa — Xonda 204
. HanbHeiimee n3ydyenue ypaBHeHus daxropusanuu 208
. Pegyknuonnsiit metos 211
. InTerpanpHble ypaBHEHUA ¢ PA3HOCTHBIMH fAJpAaMU Ha KOHEYHOM IPOMeEXKYTKe 213
. OpHO omHOpOAHOE ypaBHeHUe 216
. ITapuble MHTErpa/bHBIE yDABHEHNUSA B CBepPTKax 218
. @akTopusanus GECKOHEIHBIX TEIJIUIIEBBIX MATPHUIT 222
. @akTopHu3anusa MATPUIHLIX HHTErPAJILHLIX Omeparopos Bumepa — Xomda 228
§ 14. CucremMbl HHTETPAJbHBIX ypaBHeHnuit Bunepa — Xonda 232
§ 15. OmepaTopHble HHTerpaJbHbEIe ypasHenus Buuepa — Xonda 237
Jluteparypa 240
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Ton n3mannsa 1984
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Tom 23

COIEPZ2KAHUE
C.B. llIsenenko. Kyaccol Xapau u cBsi3aHHBIE C HUMHY IIPOCTPAHCTBA AHAJINTUYECKUX

dyHKIIMT B e TMHUYHOM KpyTe, MOJIMKPYTe U miape 3
§ 0. Beenenue 3
§ 1. Oupenesenns, 0003HaueHUs U O0IIUE CBOMRCTBA IPOCTPAHCTBA 5
§ 2. 'panwunsie cBoiicTBa dyHKIH 16
§ 3. Oneparopbl aHAJUTHYECKOH MpoeKnun 28
§ 4. T'apMmonnyueckue MaKOpaHTH U uHTErpas Ilyaccona 38
5. MakcumaJsibHble GYHKIUH U aTOMUYECKHe pa3joxkeHusd 43
. XapaKTepUCTHUKA HYJIEBBIX MHOXKECTB 48
. @axTopuszanusa GyHKIUA 58
. Orobpazkaromue CBOMCTBA B r€OMETPUIECKHE XAPAKTEPUCTUKY DyHKIuH 64
. Koadbdbunumente:r Teitnopa 68
§ 10. XapakTepucTHKa HEKOTOPBIX O€PATOPOB U ONKCAHUE COMPS’KEHHBIX IIPOCTPAHCTB 78
§ 11. Pagsuunsie gomosHerns 92
JIntepaTtypa 103

B.II. I'nymko, FO.B. CaBuenko. Boipoxkmaroniuecs: 3/TunNTUYECKIE YPaBHEHUS

BBICOKOTO IOPAJKAa: MIPOCTPAHCTBA, ONIEPATOPHI, TPAaHUYHbIE 33auu 125

Baenenune 125

§ 1. BecoBsie mpocTpaHcTBa DYHKIHH HA R} 131

§ 2. Becoseie ncesponuddepennuansuse oneparopsl (BILIO) 148

§ 3. O6mas rpaHVYHAS 330298 JJIsI BBIPOXK TAOIIETOCS 3JITUIITHIECKOTO YPABHEHUS BBICOKOTO MOPSIAKA. PeayKims
K 3aga4de Jupuxmae 156

§ 4. Merox I'puBapa — ga IIparo 170

§ 5. KospriurusHas anpuopHasi ONEHKa pertenus 3aaaqu Jupuxie B LQ(RI) 173

§ 6. Kospuurusnas paspemmumocts 3agaan Jupuxme B Lo (R)Y) 181

JlutepaTtypa 195

X. . Nkpamos. Pa3zperkeHHble JInHEHbIE 3a0a91 METOLa HAUMEHBINNX KBaAPaTOB
219

§
§
§
§
§

© 0o~ O™

. Bremenue 219

. O0rue cBemeHusT O JUHEHHOW 3aJa49e HAMMEHBINUX KBaApaTos 221
. OcHoBHBIE yncaeHHBIe MeToabl aast SHK 224

. IlepBole 3xcHepUMEHTANBHBIE PE3YILTATHL A pa3pexkenusrx SHK 235
. OT HOpMaAJILHBIX yPaBHEHHUI K METOJy BpalleHuit 252

. Biounsle oproronaabuere MeTogsl 261

. CHOBAa 0 mopsaake BpaiieHnit 274

. Hosoe B Heoproronaspubix Meropax 277

. lobasyienne miaoTHBIX CTPOK 280

§ 10. Berumciienne 3eMEeHTOB KOBAPUAITMOHHOM MaTpuisl 281
Jluteparypa 283

0N LD 0D LON LOD LON LoD LOD LR
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Tox nzmamnsa 1985

Towm 24

COIEPZKAHUE
10.A. Bpyaunrii, C.I'. Kpeiia, E.M. Cemenos. VIaTepriosisiiiust TUHEHHBIX OLIEPATOPOB

Bsenenue 3

§ 1. OcuoBuble noHaTHA 4

§ 2. BemecrBenusiit meTo uaTEpHoNAAn 17

§ 3. OyHKTOPHI KOMIIEKCHOH mHTepHOasAnun 46

. Merox opbur 57

. MeTon 1mikan 6aHAXOBBIX IPOCTPAHCTB 65

. nrepnonsanus B IPOCTPAHCTBAX MNIAAKUX yHKIHM 67

. InTepronanus onepaTopoB B IPOCTPAHCTBAX CyMMUpDYeMBIX QyHKIUH 79

. aTepnonsiinoHHble MPOCTPAHCTBA, CBA3AHHBIE C HEOTPUIATEJIHLHBIMH ONEPATOPAMU U HOJyrpynmamu 98
. InTepnonanuoRHbIe TEOPEMBI A1 CHMMETPHIHO HOPMHPOBAHHBIX H1€ajIOB KOMIIAKTHBIX oIepaTopos 109
§ 10. Ilpunoxxenus k npocrpancrsam auddepenupyeMerx QyHKIui 1 Teopun anmpokcuManuu 115

§ 11. I'eomerpus 6aHaXOBBIX IPOCTPAHCTB 119

§ 12. CnekTpaJbHbie CBONCTBA ONEPATOPOB M MHTEpHOAAus 121

§ 13. MaTepnossdnus OnepaTopoB B TONOJIOTHIECKUX mpocTpancTsax 130

JlntepaTtypa 131

LoD LOD LoD LON LoD LoD
WO 00~ O U
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JI./. Baiinepmas. /IBoiicTBEHHOCTD ajiredp ¢ MHBOJTIOIMEN 1 OITIepPaATOPhI 0000IIEHHOTO

casura 165
§ 0. Beemenue 165
§ 1. JIsoiicTBenHOCTS Ayis anrebp Kama 167
§ 2. Oneparopsl 0606IIEHHOr0 CABUTA C YCIOBHEM TOJIOXKHUTEILHOCTH 176
§ 3. BemecTBeHHBIE IUIIEPKOMILIEKCHBIE CHCTEMBI 187
§ 4. Jlurepatypa 198

C.A.Tab6oB, A.I'. CBentHuKOB. Y paBHEHNE YCTAHOBUBIINXCS KAMUJIJISIPHBIX T'PAaBUTAIIMOHHO-

TUIPOCKOIINYIEeCKUX BOJIH HA MeJKOii Boge n BoyHbI KenbBuna 207
Bsemgenue 207
§ 1. ITocranoBka 3amaun 210
§ 2. BcomorarenbHas cekTpajgbHad 3aga4a 214
§ 3. BeiBOm OCHOBHOTO ypaBHeHHUs H ero cBoiicrsa 217
§ 4. Kanunisapasie Boaasl Kenbpsuna 224
§ 5. ludpakmusa xanuinapuerx BorH KenpBuna Ha momybeckoneuHoOM crenke 235
§ 6. CreruasibHble (DYHKITHE, CBA3AHHBIE € 33a7adeil nudpaknnu U3 noaybecKOHedIHOH cTeHke 247
§ 7. llpujioxkenue: ACUMIITOTUYECKAS OLEHKA, HEKOTOPBHIX MHTErPaJoB 260
Jluteparypa 267

Tox uzmamnsa 1986

Towm 25

COJIEP?KAHUE
®.I'. ABxanues, JI.A. AkcerarbeB, A.M. Eauzapos. JlocTtaTouHbie yCJ0BUS KOHETHOJINCTHOCTH

aHAJIMTUYECKUX (DYHKIUN U UX TTPUJIOKEHUS 3
Bsemenue 3
1. JocTarounble yCJIOBHS KOHEUHOJIUCTHOCTH AHAJUTHIECKUX (DyHKIHUA 6
I'mapa 1. MeToapl u NPUHIIUIIBI IOCTPOEHUS JOCTATOYHBIX YCJIOBUM OJHOJIUCTHOCTH U P-JIUCTHOCTH 6
§ 1. Pa3BuTHe IPUHINIA COOTBETCTBHUS FPAHUIL 6
§ 2. Knaccer dyarmuit, onpesaenseMble TeOMETPHUIECKAMA CBOiCTBaMu 8
§ 3. MeToapl HHTErpAIbHBIX COOTHOIIeHUH 18
§ 4. Merozas! nponomkenuii 24
TI'napa 2. Haubomee ynorpedbuTenbuble GYHKIIMOHAIB U IOJINHEHHOCTD 33
§ 1. IITsapuman 34
§ 2. MusapmanTa f''/f’ 40
§ 3. JlorapudwM npouzBoguoit 45
§ 4. Knaccer obacteit u Buabl QYHKIIHOHAJIOB B JOCTATOYHBIX YCIOBHSIX KOHEIHOJIUCTHOCTH 48
T'napa 3. Conyrcreytonue npobyiemsr 51
§ 1. Oneparnuu ¥ OmepaTophbl HAa KJIACCE OMHOIUCTHBIX (MYHKIHI 51
§ 2. Mnrerpan tuna Kowmu u oueparop IlBapua 53
§ 3. OrobparkeHus C IOJOKUTEIbHBIM SIKOOHAHOM — MHOTOMEDHBIH ciywait 57
§ 4. TlocTpoeHne pUMaHOBOM OBEPXHOCTH C 33 IAHHON rpaHureil 59
I1. TIpu3HaKyu OAHOIUCTHOCTH PENIEHNH MPUKJIAAHBIX O0OPAaTHBIX KpaeBbixX 3aga4d 60
I'naBa 4. MogenbHbIe 3342498 U 0OpaTHBIE KPAEBble 33 a4l adPOruIPOTHHAMUKHE 61
§ 1. [TocTaHOBKM MOJEJBHBIX 33434 ¥ WHTErPAJbHbIE IDEACTABICHUs perenuii 61
§ 2. [Togxoapl K OCTPOEHHUIO MPU3HAKOB OTHOJUCTHOCTH B MOJENBHBIX 3a1a4ax 65
§ 3. O6GparHble KpaeBble 33/[a49M a9POruIposuHaMuKu 68
§ 4. Bamaun o roxorpady u peurerku npoduaeii 78
T'napa 5. Jlpyrue ¢dbusudeckue MoJean; KOPPEKTHOCTb U KBa3uperieHusa 81
§ 1. O6parubie KpaeBbie 3a4a9u Teopun puabrparuu 81
§ 2. Bamaun TEOpPUH B3PHIBA U MArHUTOCTATHKH 90
§ 3. Bonpocel KOpPEeKTHOCTH U ONTHMHU3ANUK pemeHnit 93
§ 4. KBasuperenus u poyib yCIOBHUI OJHOIUCTHOCTH 97
Jlureparypa 99

10.I'. BopucoBuy, B./l. I'esibman, A./l. Mbimikuc, B.B. Ob6yxosckuii. O HOBbIX
pe3yJibTaTax TeOpPUU MHOTO3HAYHBIX 0TOOpazkeuuii. I. Tonosiornyeckme xapakTepuCTUKT

" pPa3penimMOCTh OTI€PATOPHBIX COOTHOIeHmit 123

Bsemgenue 123

§ 0. OcuoBHble OHATHUSA 123

§ 1. HemosBu>KHBIE TOYKHM W COBIAJEHWs] MHOTO3HAYHBIX OTOODAIKEHUN CKUMAIONETO W HEPACTATHBAIONIErO TUIIA
125

§ 2 HemogsuzKHbBIE TOYKK W COBIIA IEHUsI MHOTO3HAYHBIX OTOOpAKEHUH APYTUX KIaccoB 129

§ 3. MHuoro3uauuble OmepaTOpHbIE COOTHOIIeHu:A 134

§ 4. Tonosorudeckas: CTeneHp U APYIHe XapaKTePUCTUKU -0ToOparkenwuit 136

JIntepaTtypa 140
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Tox nzmamusa 1987

Towm 26

COJIEPYKAHIE

A.B. ByxsaJios. IlopssAiKOBO OTpaHUYE€HHBbIE ONEPATOPHI B BEKTOPHbBIX PEMIeTKaX

U MPOCTPAHCTBAX U3MEPUMBIX (DYyHKITIi 3
Bsemenue 3
§ 1. OcHOBHBIE HANPABJIEHNS PA3BUTHUS TEOPUHU IIOJOXKHUTEIBHBIX OIEPATOPOB 8
§ 2. OCHOBHBIE CBEJIEHUs O MOPAMAKOBO OTPAHUYEHHBIX OmepaTopax 13
§ 3. Knacchel onepaTopoB, CBsI3aHHbBIE C HOPMO# ¥ MOPSIKOM 26
§ 4. CTpoeHne MpOCTPAHCTBA MOPSIKOBO OTPDAHUYEHHBIX (DYHKIMOHAJIOB; €ro MpUoXKeHus 36
Jlureparypa 46

A.N. Jlorunos, B.C. Illlynsman. InBapuaHTHBIE IIOAIPOCTPAHCTBA OLIEPATOPHBIX

asireop 65

§ 1. Beenenue 65

§ 2. Kommakrubsie onepaTopsl 1 Texunka B.U. Jlomonocosa 69

§ 3. CmekTpasbHBIE HOAIPOCTPAHCTBA, PA3IOKUMOCTh, (DYHKIIHOHAIBHOE UCIUCIeHHE 77

§ 4. Bekropubie dynrnunonass n rexanka C. Bpayna 86

§ 5. KBa3uTpeyroJapHOCTh, ANNPOKCHMATHBHAS HHBAPUAHTHOCTD U rHe30BEIe anreOper 90

§ 6. Pemerku moanpocTpancTB, KOMMyTaTuBHBIE pemerku u CSL-aarebpor 96

§ 7. luBapuaHnTHBEIE IOAIPOCTPAHCTBA CEMEHCTB OIEPATOPOB, NPUHALJIEIKAINUX HEKOTOPHIM CIENHAIbHBIM KJIACCAM
102

§ 8. Tomosorus u cxogumocTh B pemerkax U, unapuanTHble JTuHEHHBIe MHOTOOOpa3us 110

§ 9. lomoneuTenbHLIe Pe3ysIbTaThl 113

JInteparypa 119

Tox m3manms 1988

Tom 27

COJIEP?KAHUE
A.Il. TIpynuukos, FO.A. Bperukos, O.!I. MapudueB. BoruncjieHne MHTETPAJIOB U

npeodbpazoBanue MeJjuinHa 3
§ 1. Beenenue 3
§ 2. [IpeobpasoBanune Mesnnna 6
§ 3. ANropuTM BBIMHUCJIEHHS HHTEIPAJIOB OT HpOU3BeAeHuil (byHKIuI rumepreoMerpudeckoro Tuma 11
§ 4. Oupenesnenus, 0003HAUEHUS U HEKOTOPBIE BCIOMOTaTeIbHbBIE PyHKIUA 13
§ 5. Murerpansr Mennmuna — Bapuca 25
§ 6. IIpunoxkenus npeobpazosanus MesuHa K BEIYHCIEHHIO HHTETPAJIOB 28
§ 7. Murerpassr obmiero Bujga 59
§ 8. IIpumepnr 69
JlurepaTtypa 75

A.B. ApyTionoB. Bo3amynieHns 3KkCTpeMaJIbHBIX 331249 C OTPAHUYEHUSIMU K HE00XO0AMble

ycJjaoBus onTuMaJsibHOCTU 147
Bsenenune 147
§ 1. Ob6o3HavweHNS U BCIOMOIraTeJbHEIH anmapar 150
§ 2. YcsioBre HOPMAJIBLHOCTH B TEOPUM SKCTPEMAJIBHBIX 33134 155
§ 3. Bepxuuit nmpeges nociIen0BaTEIbHOCTH KOHYCOB U ero omeHku 160
4. B3ajaya ONTUMAJIBHOTO ylpaBjeHus 168
5. AInpoKCHMHPYIOIIee CeMEHCTBO U ero CBoicTna 172
6. HeobxouMble yCI0BHS IIEPBOTO U BTOPOIrO MOpsIKa 182
7. IlpuHimn MakCUMyMa U HEOOXOAMMBbIe yCJIOBUsI BTOPOrO HOPsiAKa B 3aja4e ¢ (Pa30BbIMKU OrpaHuYeHusiMu 192
8. Bajgauu ¢ 3ama3apiBaHUsAMU. MeTo  KOHeYHOMEpHOM annpokcumMaruu 205
9. 3a7a9a MATEeMaTHYECKOrO MpOrpaMMupoBanusa 215
ureparypa 230

Tox nzmamnsa 1989

Towm 28
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COIEPXKAHUE
C.A.Tab6oB, A.I'. CeennukoB. MaTemaTuyeckue 3aa49u AUHAMUKY (PJIOTUPYIOTIET

JKUJIKOCTH 3

Baenenue 3

I'nmaBa 1. OcHOBBI JuHEHHONH Teopuu moJs 6

§ 1. YpaBHeHus ABUKEHHUS W UX JIMHEAPH3AUS 6

§ 2. Bamaua Komwu — Ilyaccona 10

§ 3. CymecrBoBanue mpejejibHOM aMiuTyabl B 3agade Komu — Ilyaccona. Kopabenbubie Bosabr 18
§ 4. OcuoBHas HAYAJIBLHO-KPaeBas 3ajada. Bompocsl pazpemumocta 27

§ 5. BuyTpennue BosHbl U dioTanus 36

§ 6. YcraHoBHUBIIECS BOJIHBI, AU PAKINI U HOPMAJbHLIE Kojebanus 41
I'naBa 2. N36panuble 3aga4u HEIuHENHON Teopun 52

§ 1. CymecrBoBaHNE YCTAHOBHUBIIUXCS BOJIH KOHEUHOH aMIIUTYABL 52

§ 2. Meroasl TeOpUHU BETBJIEHHS W IOCTPOEHHE MPUOIMKEHHOTO pertenus 65
§ 3. Cayuail )KuaKOCTH KOHEYHOH ryiyOuHbl 74

§ 4. ITpubankenne menkoit Bogsl u ypaBuenue Kopresera — ge @pusa 78
JIntepatypa 84

B.B. Bacuases, C.I'. Kpeiin, C.I. ITuckapes. Ilosgyrpynibl onepaTopoB, KOCUHYC

orrepaTop-dyHKINN

u JuHeilinbie quddepeHnmuaTbHble ypaBHeHUus 87
Bsenenune 87

§ 1. Jlunetiaere quddepennuaababie ypaBHeHHA B 6AHAXOBOM IPOCTPAHCTBE 88
§ 2. ITonyrpynnsr oneparopos kjaacca Co (I1O) 93

§ 3. Kocunyc u curyc oneparop-bynkuun (KO® n COD) 128

§ 4. ITIO u KO®, menpepsiBHBIE B PABHOMEPHOI OmepaTopHOil Tomosoruu 140
§ 5. IToutn mepuonuyeckue u nepuonudeckue 110 u KOD 143

§ 6. Kommakraocts B Teopuu 110 u KO® 150

§ 7. Pasuomepno orpanudenusie [10 u KOD 153

§ 8. Teopusa Bozmymenuii 110 u KOD 162

§ 9. Conpsizkennnie 110 u KO® 172

Vkazareas obo3znagenuit 180

Jlureparypa 182

Ton m3mannsa 1990

Towm 29

COJIEPYKAHIE

X. . NkpamoB. MaTpuyHbI€ ITy UK — TE€OPUsl, IPUJIOXKEHNS], TUCJIEHHBIE METOIbI

Beenenue 3

Hexoropsle cBefieHnst O MATPUYHBIX IIy4YKax 4

Kanonndeckne popMbl CHMMETPHYHBIX U SPMHUTOBBIX IIyd4KOB. [IpuBeseHne K AuaroHajJsHOMY BHAY 18
O BO3MyIIEHUsIX COOCTBEHHBIX 3HAYEHUN M MOHIKAMIIUX MOAIPOCTPAHCTE 44

§ 5. Yucaennsle MeToabr 76

Jlureparypa 103

= W N =

§
§
§
§

B. . 'eibman, B.B. O6yxoBckuii. O HOBbIX pe3y/ibTaTax B TEOPUU MHOTO3HAYHBIX

oroopakenwmii. II. Ananu3 n npusoxkeuus 107

110

Bregenne 107

T'napa [. AHaIM3 MHOTO3HAUYHBIX OTOOpakenuit 107

§ 1.1. ITpocTpaHCTBO 3aMKHYTHIX IOAMHOXKeCTB 107

§ 1.2. HenpepsIBHOCTH MHOTO3HAYHBIX OTOOpazkeHuil. HekoTopble omepanuu HaJT MHOTO3HAYHBIMH OTODDAKEHUSAMHU

§ 1.3. Pazsmu4unble CBONWCTBA MHOTO3HAYHBIX OTOOpaykeHuit 115

§ 1.4. HempepsIBHBIE CeueHUS MHOTO3HAUHBIX OTOOparkenmit 117

§ 1.5. HempepbIBHBIE alIPOKCAMAIIME MHOTO3HAYHBIX O0TOOparkenuit 120

§ 1.6. TudpdepeHmmpoBanne MHOTO3HAUHBIX, OTOOpaXkenuit 121

§ 1.7. I3amepumMble MHOTO3HAUHBIE OTOOparkeHus. I13mepumsbre cevennsi. MuOTO3HaYHLIH nHTErpas 122
I'nmaBa 2. O HEKOTOPBIX TPUIOKEHUAK TEOPUH MHOTO3HAYHBIX OTODpakeHuit 128

§ 2.1. O mpunoxenusx B o0mme# romosoruu 128

§ 2.2. Merpuueckas npoekius 130

§ 2.3. O HEKOTOPBIX Pe3y/IbTATAX B Teopus Aud@epeHnnaIbHbIX BKIOIeHnn 131

§ 2.4. [Ipunnun makcumyma [lonTparuna mna quddepeHnuaaIbHBIX BKIOYEHAR U 33a49d onTuMu3anun 136
§ 2.5. Unrerpasbpuble BKIOUeHs 138

§ 2.6. [Ipusoxxenus B Teopun guddepeHIHaIbHBIX ypaBaenuit 139

278



§ 2.7. MoHOoTOHHBIE U AKKPETUBHBIE OmepaTophl 140

§ 2.8. Bapuanuouusie 3amaun 143

§ 2.9. O IpUIOKEHUAX B TEOPUHU UTD U MATEMATHIECKOH SKOHOMHKe 144
§ 2.10. Ob6obmieHHbIe JUHAMUYECKHE CUCTEMBI 146

§ 2.11. O apyrux npuioxkeHusx 146

Homnosaenne. HekoTopsie pe3ysIbTaThl IOCAEIHUX jeT 147

JlnTepaTypa K JOMOMHEHHIO 155

Ton n3manns 1991

Cepusa
TEOPUSI BEPOATHOCTEN. MATEMATUYECKASI CTATUCTUKA.
MATEMATUYECKAYAd KUBEPHETUKA
3A TTEPMO/ 1963-1992 I'T.

Hayunsrii penakrop wien-koppecnoaaedaTr AH CCCP P.B. I'amkpennaze

TEOPUS BEPOATHOCTEN. MATEMATUYECKAST CTATUCTUKA
1963

COJIEPYKAHNE

A.M. Karasn, FO.B. JInuaauk. Bornpocsl Teopuu OnieHuBaHUs 1 ITPOBEPKU I'UIIIOTE3

Bgenenne 5

§ 1. JlocTaTOYHBIE CTATHCTUKH W HECMEITEHHBIE OI€HKU 6

. Teopus nrdopmanuonnoro konudecrsa Pumepa 8

. O1eHKH MaKCHMAaJILHOTO MpaBaomnoaodbus 10

. pyrue MeTonbl MOJIydeHHs OLEHOK 13

. JomycTMOCTh HEKOTOPBIX OIeHOK 14

. pyrue Boupocsl Teopun OLeHUBAHUA 16

. BadtecoBckuit moaxon u sMnupudeckuit 6aiiecopckuii moaxom 17
. Kpurepuu nna nposepku rumores 21

. PamxupoBanue 23

. “Kpenkue” (robust) TecTsl u nmpeobpa3oBanue CiydafiHbIX BeJuduH 27
. O6mas Teopusi nomobus 30u 29

. 3ajJla4u 0 ABYX HOPMAaJbHBIX BBIOOpKax 31

. Hemmapamerpuueckue 3agauu 35

. Baja4a XxapakKTepu3alud pacupeieeHuii 1 TeCToB 38
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Bubsmorpadus 40

2. FO.B. IIpoxopoB, HekoTopbie BOIpOChl TEOPUU BEPOATHOCTEI 49
I'nasa [. OcHoBanus Teopuu BeposaTHOCTeH. CMeKHbIE BOIIPOCHI TEOPHU Mephbl 49

T'nasa II. Hexkoropsie (hakThl 3/1eMeHTAPHON TeOpHU BepOATHOCTEH 54

I'napa I1I, XapakTepuctuyeckue dbyHKIUM 56

I'nasa IV. [Ipenensubie TeopeMsr 57

Bubmuorpadus 68

3. .H. KoBasnenko. Teopusi maccoBoro obciry>kuBaHus 73
Wccnenoanme MapKOBCKUAX Moesell o0CIyKUBaHUs 75
Teopust MOTOKOB OAHOPOIAHBIX COOBITHH 88

Teopus BoccTanoBsenus 94

Meroa Baoxkenus memneit Mapkosa 102

Meton cayyaiinoro 6syxaanust 104

MeTo/1 BUPTYaJIbHOrO BpeMeHH Oxkuaanus 106

MeToz IOmOMHUTENBHBIX IHepeMeHHbIX 107

Jpyrue metonst 110

Mownorpaduu, 0630pb1, Tabsuuns 112

Bubsuorpadus 113

Tox uzmamna 1965
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TEOPUS BEPOATHOCTEN. MATEMATUYECKAS CTATUCTHUKA.
TEOPETUYECKAA KUBEPHETUKA
1964

COJ/IEPYKAHNE

10.K. Beasie, B.B. I'nenenko, I.H. KoBajienko. Maremarndeckue BOIIPOCHI

Teopuu HaAAEXKHOCTHU 7

Bsegenue 7

§ 1. 3HaveHve BOIIPOCOB HAJAEKHOCTH YCTPONUCTB B COBPEMEHHON TEXHUKE, HEOOXOAUMOCTD IPUBJIEUEHHS CTATHCTHIECKAX
MEeTOZOB [JIsl PelIeHns IPobIeM TeOpUH U NPAKTUKY HAJLEIKHOCTH 7

§ 2. Komm4uecTBeHHAs OTIEHKA HaeKHOCTH. HaeKHOCTD 9/1eMeHTa U HATEKHOCTD cucTeM. DyHKINs 3D eKTHBHOCTH
cuctem 11

§ 3. [ToTokm 0TKA30B, BHE3AMHBIE OTKA3Bl. BO3MOXKHOCTH UCIIOIH30BAHUS IPEEIbHBIX TeopeM. CTapeHue 3J1eMEHTOB.
Cobou 15

§ 4. CraTuctudeckue mpobJeMbl OIIEHKHA XaPAKTEPHCTUK OTKAa30B 17

§ 5. ITpoBepKa rUMmoTe3 ¥ TPOBEPOUHBIA KOHTPOIDL 23

§ 6. Borrpochl pacyera HaIeKHOCTH CJOXKHBIX CUCTEM 24

§ 7. IlpoduirakTuka u TeCTh 28

3akmawouenne 41

Bubmuorpadus 45

3. B.II. CounBko. Pacno3naBaHue 00pa30B IpU HOMOIIIY BbIYUCJINTEJIBHBIX MAIITUH
95

Bgenenwue 55

1. O mocTaHOBKe 331341 aBTOMATHYIECKOr0 PacIo3HABaHUA 00pa3oB 56

2. HekoTopbie 0COGEHHOCTH UCIOJIB30BAHUS BEIYUCIUTEIBHBIX MAIIUH IPU PACIo3HABaHuM 06pa3os 63

3. MeToabl aBTOMATHIECKOTO OITO3HAHMS, OCHOBAHHBIE HA IPEIBAPUTEIHHOM IIPOrPAMMHUPOBAHNY CTPYKTYPHI IPOCTPAHCTBA
obpazos 70

4. Metogpl 00y4YeHUsT MAIIUHBI PACIO3HABAHUIO 00pa30B 75

5. CTaTUCTUYECKHE MOJEJH PACIO3HABaHUA 00pa3os 85

3aksouenne 90

Bubmuorpadusa 91

Ton n3mannsa 1966

TEOPUS BEPOATHOCTEN. MATEMATUYECKAS CTATUCTHUKA.
TEOPETUYECKA{ KUBEPHETUKA
1966

COJIEP?KAHIE

M.U. ®peiigaun. Mapkosckue npoiecchl u guddepeHinajibHbie ypaBHeHUs 7
Baenenne 7
§ 1. [TocTpoenre MapKOBCKHX MPOIECCOB. BepOsSTHOCTHOE IIpecTaBIeHue peneHuil TudepeHITHaIbHBIX YPABHEHIH

§ 2. Maspiit mapaMeTp B 9JUIHNTHIECKUX U MApaboandeckux AudepeHuaIbHbIX ypaBHeHaX 20

§ 3. Beipoxxparoimuecs: sJuinTudecKue u napabonundeckue ypasuenust 30

§ 4. KpaeBble 331241 B HEOPraHUIECKUX OOJACTAX M CTAOMIM3AINs pPeIleHni mapaboanIecKux ypaBHenui 43
§ 5. Bagaya ¢ KoCo# upousBoaHoi. I'panuna Mapruna 48

Bubsauorpadus 51

A.A. KopbyTt, FO.IO. ®unkenpiureiin. /Jluckperabie 3a4a491 MAaTEMATUIECKOTO

nporpaMmMupoBaHus 59
§ 1. Beenenue 59
§ 2. Mogenu 3a1a4 AMCKPETHOrO IPOrPAMMUDPOBAHUsS 62
§ 3. [Togxoasl K 3ama49aM AUCKPETHOTO IIPOrpaMMUpOBaHus 67
§ 4. Merozner oTcedenus 73
§ 5. Kombunaropusie meTosr 81
§ 6. MeToanl cayqaliHOTO MOUCKA ¥ ApYyrue NpubiankeHusie Meroasl 90
§ 7. BoruucauTesbHbIN ONBIT KM peaju3anus ajropudmos na 9BM 94
§ 8. O63opHbIe cTaThu U MOHOTpadum 97
Bubsuorpadus 97

Tox uzmanusa 1967
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TEOPUS BEPOATHOCTEN. MATEMATUYECKAS CTATUCTHUKA.
TEOPETUYECKAA KUBEPHETUKA
1967

COJ/IEPYKAHNE

B.A. CeBacrbsinoB. Teopusi BETBSIIIUXCsl IIPOIECCOB )

I'nasa [. BerBsimmuecs: npomeccel ¢ KOHEYHBIM YHCJIOM THUIIOB 9aCTHUI 5

§ 1. Onmcanne mogenu 5

§ 2. Knaccuduranus TUIIOB YacTHI] 8

§ 3. Momentsl. BeposaraocTr BeIpOXKAeHNS U (DUHAILHBIE BeposTHOCTH 10

§ 4. TIpomeccsl ¢ 0OgHAM THIOM YacTHIl. X KiIaccuduKarms Ha JOKPUTHYECKHE, KpUTHIECKHE U HaAKpuTHIecKne 11
§ 5. JJokpuTHUeCKHe IPOLecchr 12

§ 6. Kpuruueckue mporeccer 13

§ 7. Hagkpuruveckue nporeccel 14

§ 8. Ilepexoubie sBienus 14

§ 9. CXOIUMOCTh BETBSIIIUXCS MPOINECCOB K CAYyIARHBIM TponeccaM 16

§ 10. BeTBsimumecs: mpoIeccsl ¢ uMmMurpanveii 18

§ 11. IIpomeccnr poxaenus u rubenn 19

§ 12. HeomHOpOAHBbIE BETBAIIMECS IPOIECCH 20

§ 13. JIpyrue 3amaqu /isi BETBAIIUXCS TPOIECCOB C OHUM THIIOM JacTu 21

§ 14. IlpegenbHbIe TEOPEMBL AJIs BETBAMUXCS IIPOIECCOB C HECKOJbKUMHU THIAMY JACTUI 22
I'nasa II. BerBsamuecs mponeccsl ¢ IpeBpallleHusIME, 3aBUCAIITUMI OT BO3PACTa IaCTHUIl 25

§ 1. Onucanue mogenu 25

§ 2. MomeHTBI. YCJIOBHS CYIIECTBOBAHUS U €IWHCTBEHHOCTH DEINEHUs yPABHEHUsI. YCJIOBUS BLIPOXKIeHUs 26
§ 3. IIpenenbubie TeOpEMBI 29

§ 4. Hexoropere gpyrue 3amaam 30

I'nasa III. Ob1iue BerBsIuecs nmporeccs 31

§ 1. BerBsimuecs npoueccsl st 9acTHll, PACIOJOKEHHBIX B HEKOTOPOM mpocTpaHcTee 31

§ 2. Obmiue BeTBAIHECS TIPOIECCH 34

Bubauorpacdus 38

B.4. Koran, A.U. Kazsmus, B.I1. Hazaposa, A.I'. Cuupo. I'nbpujabie BbIMuC/IMTE/IbHbIE

CUCTE€MbI 1 OCHOBHbIE 00JIacTu nx nmpumMmeneHunst 47

Baenenwne 47

I'nasa [. O6mue cBemeHuss 0 TUOPUAHBIX BBIYUCIUTEIBHBIX cucTeMax 50

§ 1. Knaccudukanus rubpuaHbIX BHIUACIUTEILHEIX cucTeM 50

§ 2. Kparkas xapakTepHCTHKA 3334, BHIABAIaeMbIX JIJIs DelIeHus Ha rubpuanoii Borancanrensroii cucreme (PBC)
52

§ 3. OcHOBHBIE CTPYKTYDBI THOPUIHBIX BBIYUCIUTENBHBIX CHCTEM 54

T'nasa [I. Onucanne U aHaJu3 HEKOTOPBLIX KJIACCOB 3a/a4 H6

§ 1. Bamaum ynpaBieHusl IBUKEHHEM 00bEKTOB 56

§ 2. Bamaunm MOJEeUPOBAHUS BO3OYAUMBIX OHOIOTHIECKUX ceTel 65

§ 3. Bamaum, permaembie MeTonoM Moure-Kapso 68

§ 4. Bamaunm onTumuzanuu 70

T'nasa I11. CTpyKTypHl BEIYHCIATEIBHBIX MAIIWH, PAOOTAOINUX B rHOPUAHON BLIMUCAUTEIbHON cucTeme 77

§ 1. TpeboBanmst K CTPYKTYpe BBIYUCIUTEILHBIX MAIIAH, PAOOTAIOMUX B rUOpUIHON cucTeme 77

§ 2. Ilpunnunsr nocrpoerus ABM B I'BC 78

§ 3. IIpuanuner noctpoerusa 1IBM 8 I'BC 80

§ 4. YeTpolicTBO CBSI3U B THOPUIHBIX CHCTEMax 83

§ 5. Yupassenne rubpugHON BHIUACIUTEILHON cuCcTeMOR (B3amMopeiicTre gacTedl kommekca) 85

OcHOBHBIE JIaHHBIE 3apyBeKHBIX U OTEYECTBEHHBIX AHAJIOrO-II(MPOBBIX KOMILIEKCOB (Tabauma) 86

Tnaea IV. MeToasl aHAIN3a MOrPEIIHOCTEH rUOPUAHON BBIYUCAUTEIbHOM cucTteMer 91

§ 1. Ilepsuunsie ucrounuku norpernraocteii ['BC u HekoTopsie ciocobsr nx koMmeHcanun 92

§ 2. IlpumeneHne METOAOB TEOPUHU TYBCTBHTEIBLHOCTH K OIEHKE IOIDEITHOCTH FHOPUAHOrO KOMILIeKCca 99

I'nmaBa V. Bonpocsl MmaTemMaTndeckoro obecredennss THOPUIHBIX BHIMHCIUTEIbHBIX cucTeM 105

ABBIKY IS MOJAENIMPOBAHUS HENpPephIBHLIX cucTteM Ha [IBM 110

3aksouenne 115

Bubmuorpadus 118

Tox mamanmst 1968

TEOPUS BEPOATHOCTEN. MATEMATUYECKAS CTATUCTHUKA.
TEOPETUYECKAA KUBEPHETUKA
1968
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COJ/IEPZKAHIE

B.B. Koab6un. CroxacTuyeckoe mporpaMmMupoBaHue 5

Bsemenue 5

§ 1. TeoMmeTpus 33129 CTOXACTUYECKOTO JJUHEHHOTO MPOrpaMMUDOBAHUSA 8

2. 3a7a49u ¢ BEPOSITHOCTHBIMH OrpaHudeHusamu 11

3. 2KecTkas mOCTAHOBKA 3339 CTOXACTUYIECKOI'O JIMHEHHOrO IporpaMMupoBanus 17

4. rpoBasi mOCTAaHOBKA 33,134 CTOXACTHYIECKOIrO JHUHEHHOrO IpOrpaMMHUPOBaHUs 19

5. Hexxecrkas nmocranoska 3aaa4a CJIIT 20

6. CymecrBoBanue objiacreil ycroliuuBoctu perrenust 3aa49 CJITT 28

7. e-yCTOMYUBOCTD pelleHus 1o cpeaauM 30

8. JlBoiicTBEeHHBIE 33/1aYN CTOXACTUIECKOTO JUHEHHOTO IPOTrpaMMupoBanust 36

9. O HEKOTOPBIX AJTOPUTMAX PEIIeHHs 33739 CTOXACTUUYECKOTO JIHHEHHOTO MPOrpaMMUpPOBaHUS 38

§ 10. CroxacTryueckoe HeJIMHEHHOE IpOorpaMMupoBanue. HekoTopele mpegBapuTeabable pe3yabTaTel 40
§ 11. JIByxsramnas 3agaga CHJIII 45

§ 12. OnTuMasbHOCTD U CYIIECTBOBAHUE ILJIAHA B 33/1a9aX CTOXACTUYECKOIr0 JIMHEHHOTO HporpaMMupoBanus 54
Bubsauorpadusa 57

H.II. Byciyenko, A.Il. Yepenkos. IIpumeHenne MeTo/10B T€OPUM MACCOBOTO 00CJTy XKMBAHUS

npu uUCCJieg0oBaHUM oriepalimii 69

I. Ucnonp30Banne aHATUTHYECKHX METOOB TEOPHUH MACCOBOTO OOCIY’KHBAaHUA IPU HCCIEIOBAHUU Olepanui 69

§ 1. IIpumeHeHHE METOLOB TEOPUH MACCOBOTO OOCIY>KHBAHUS [JIsI PACIETA CUCTEM CBA3H U yupasiaeHus 70

§ 2. Tpancnoprusle 3aga4u 74

§ 3. lcnonb3oBanue MAacCOBOTO OOCIyKHUBAHUS IIPH OPraHU3AIAN IPOMBINIJIEHHOTO IPOU3BOACTBA 81

§ 4. Opranusaius TOProBjd U OBIECTBEHHOTO THUTAHUS 84

§ 5. llnanupoBanue MeAUIMHCKOrO OOCIYKUBAHHA HacejgeHus 85

§ 6. Ipyrue mpunoxkenusi. Mounorpadunu u 0630pst 86

1I. TIpuMeHeHHe METOAA CTATHCTUYIECKOro MozenupoBamus (Moxte — Kapio) 1ja penieHns NpUKIAJHBIX 33139
TEOPHUU MACCOBOTO 0b6CmyxuBanus 87

§ 1. O6mue Bompocsr 87

§ 2. TexHosiorus u oprann3anus IPOU3BOIACTBA 92

§ 3. Tpancnopr 94

§ 4. lpyrue npumenenus 96

§ 5. Monorpadun 98

Bubmuorpadus 99

§
§
§
§
§
§
§
§

Tox mzmanmst 1970

TEOPUS BEPOATHOCTEN. MATEMATUYECKAS CTATUCTHUKA.
TEOPETUYECKAA KUBEPHETUKA
1969

COJEPYKAHUE
M.A. I'aspusioB, B.M. Ocruany, A.W. ITorexun. Hame>kHOCTh AMCKPETHBIX CUCTEM

Beenenune 7

I'nmaBa 1. O6ecneuenue HGE30TKAZHOCTH JUCKPETHBIX CUCTEM 8

§ 1. XapaKTepUCTHKA COCTOAHUSA IPOOIEMBI 8

§ 2. OcHOBHBIE OILIpe/IeJIeHNUs], IOHSITHS U MOCTAHOBKX 33134 10
§ 3. Mouenu BBegeHust n3bbITOYHOCTH 13

§ 4. Meroasr pesepBupoBanus 20

§ 5. MaxxopurapHusie MeTOABI 29

§ 6. MeToap!, HCIIONB3YIOMKE MOAEIDb C IeperieTeHneM 37

§ 7. Meroasl, ucnosnb3yomue Moaenu 3G deKTHBHOTO Koauposanusa 40
T'naBa 2. Obecnevenue ycTORINBOCTH JUCKPETHLIX CHCTEM 62

§ 1. OCHOBHBIE IIOHSTHS U ONpeIeJeHus 62

§ 2. Ycrpanenue HeIOIYCTHMBIX COCcTaA3anuit Tuma B 67

§ 3. Ycrpanenue HeZONYCTHMBIX cocTazanuit Tuma C 69

§ 4. YeTpaHnenue HeIOMYCTUMBIX cOCTs3anmii Tuma 11 71

§ 5. YcTpaHnenne HeAONMYCTHMBIX cocTsizanuit Tuma JI 83

§ 6. AHAJIU3 yCTOWYMBOCTH JAUCKPETHON CHCTEMBI 84

T'napa 3. Obecnevyenne KOMIJIEKCHON HameKHOCTU 85
Bubmuorpadus 89

Ton m3manns 1970
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TEOPUS BEPOATHOCTEN. MATEMATUYECKAS CTATUCTHUKA.
TEOPETUYECKAA KUBEPHETUKA
1970

COJIEPYKAHIE

N.H. KoBasieako. Teopusi MaccoBoro o06CIy>KnUBaHus 5
Bsenenue 5

CucreMsl ¢ oxxuganueM 6

Cucrembl ¢ nmorepamu 14

CucTeMbl ¢ OrPAHUYEHHON 04YepeIbI0 U C yX040M TpeboBanuii u3 ouepenu 18
CucTeMBbl ¢ BDEMEHHBIMH OrpaHudeHusMu 21

CucreMbl ¢ mpuOpUTETAMH 22

CucreMsl ¢ ABYyMSI IPUOPUTETHBIME KJiaccaMu 22

CucTeMBl ¢ HECKOJIBKMMH IPUOPUTETHBIMHU KJlaccaMu 23

JnHaMu4YeCKue IPUOPUTETHI 25

CucreMbl ¢ pa3/eJIeHHEM BpeMeHH 25

CucreMsl ¢ rPYIIOBBIM OOCIYy?KHBAHUEM M IPYIIOBBEIM MOCTYIICHHEM TpeOoBanmil 28
Teopus pesepBupoBanus 31

CucreMbl ¢ MpuOOpaMu KOHEYHOU HAJEKHOCTH 33

Teopwusi TIOTOKOB OJHOPOAHBIX COOBITHI 34

Wccnenosanme CyMM IMOTOKOB OJTHOPOJHBIX COOBITHI 37

Brixogsamine noroku 42

CurcTeMBl ¢ IOTOKOM WJIM OOCJTY2>KMBAaHUEM, 3aBUCUMBIM OT COCTOSHWS CUCTeMBI 44
Mmuorodazosoe obcinyxusBanue 46

3aMKHYTBIE CHCTEMBI MacCOBOro obciykuBanusa. ObCIyKUBaHUe CTAaHKOB 48
AcuMIToTU4YECKHE METO/bI B TEOPHUHM MACCOBOro 06C/yKkuBaHus 49

CucTeMBbl ¢ HEOTPAHUYEHHO BO3PACTAIONIEH 3arpy3Koi 52

CucTeMBbl ¢ MAaJBIMU OTKJIOHEHUSIMU OT KJIACCHYECKHUX CUCTEM 52
Paccmorpenne kmaccos cucrem b4

CTaTHCTHKA CHCTEM MAaCCOBOTO OOCIYKUBaHUA 55

Bubaunorpadus 58

Tox mznanna 1971

TEOPUYI BEPOJATHOCTEN. MATEMATHUYECKAS CTATUCTHUKA.
TEOPETUYECKASY KUBEPHETUKA
Tom 10

COJIEP?KAHUE
10.B. IIpoxopoB. MHOroMepHbI€ pacrnpeesieHNsi: HEPABEHCTBA U ITPeJeIbHbIE

TeopeMbl 5
§ 1. HopMmasabHBIE pacupeeseHus 5
§ 2. HepaBencrBa s XapaKTePUCTHIECKUX (DYHKITHI 9
§ 3. MuoromepHble aHaJioru HepaBeHCTBa YebpimoBa 12
§ 4. PaccTosiHus MEXKAY PACIPEIE/IEHUSIMU: OI[EHKH [0 XaPAKTEPUCTUIECKUM (MYHKIUAM 15
§ 5. IlenTpasbpHas npegenbHas Teopema R 16
§ 6. Ycrofiuusele pacnpenesenus R® 18
Bubmuorpadusa 19

B.I1. Ko3sipes. Teopus rpados 25

. NI3yuenune xapakrepuctuk rpados 27

. IlocTpoenne rpadoB ¢ 3aJaHHBIMEU CBOHCTBaMu 33
. NI3yuenne opuenTtupoBanusix rpados 37

. O6xoabr rpados 40

. U3yuenune cesa3noctu rpacgos 45

. Packpacku rpados 49

. Tomosioruyueckue 3amaqu 54

. Ipeacrapnenus rpagos 58

Bubmuorpadus 63

E.B. duoBckasi. BeckoHedHbIe aHTAarOHUCTUYECKNE UTPHI 75

§ 1. Obmiue TeOpeMBbl CYIIECTBOBAHUS 78

§ 2. TeopeMbl CymecTBOBaHKS AJIS YCJIOBHO KOMIAKTHBIX MHOXKECTB CTPATErHil B €CTeCTBEHHOM Tomosorus 81
§ 3 TeopeMbl CyIIeCTBOBAHUS JJIs UT'P HA €IUHHIHOM KBajpare 85

§ 4. O eguncTBeHHOCTH peIneHui GECKOHEUHBIX AHTATOHUCTUIECKUX UTD 88

§ 5. [Ipubsankennsie MeToApl pernenus 90

§ 6. Urpsl ¢ BEIGOPOM MOMEHTA BpeMeHu 92

o~ O Utk W
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§ 7. Urpsl, ©MeIONHE PENIeHUs ¢ KOHEIHBIM CIeKTpoM 94
§ 8. Urper HAa DYHKIMOHAIBHBEIX IPOCTPAHCTBAX 97

§ 9. JIpyrue kaaccel urp 100

Bubsmorpadgus 102

A.B. Inankwuii, A.4. Jlukosckuii. Teopus ¢popmanbubix rpammaruk 107
1. Kimaccudukanuu rpaMMaTuK 4 S36IKOB. CBOHCTBA IPAMMATHK U S3BIKOB PA3IUYIHBIX KJIAccoB 108

2. Yupasjenune BbIBOOM 111

3. OueHKH CJIOKHOCTH PACIIO3HABAHUS SI3bIKOB M CJIOXKHOCTH BBIBOJA B rpaMmarukax 116

4. Anropurmudeckue npobiaemsr 119

5. Muoroobpasust ss3eik0B. Oneparuu HaJ a3bikamu 120

6. ABTOMATHEIE XaPAKTEPUCTUKH SI3BIKOB 123

7. Ilpyrue crocoObl 3a/JaHUA U XapaKTepHU3allnd MHOXKECTB Ierno4yeK 125

8. 'pammaTuku, paboTatomue ¢ gepesbsamu 128

Bubmuorpadus 133

Ton m3manns 1972

Towm 11

COJIEPYKAHIE

B.®. Kosuun, B.Il. Yuctakos. KomOunaTopHbie 3a/ja4n TeOpun BEPOsSITHOCTEN

Bsenenue 5

I'nasa I. Kiaccuueckas 3azada 0 pa3MenieHuu 7

§ 1 I[IpounsBogsmre pyHKIUA U MOMEHTHL 7

§ 2. IlpemesnbpHble TEOPEMBI JJIsI YUC/IA IIyCTBIX SIEEK B PABHOBEPOATHOHN cxeme 9
§ 3, IIpegennpHblE TEOPEMBI JIST (4 B PABHOBEPOSATHOMN cxeme 11

§ 4. Bamaun mMOCaeI0BATEILHOTO 3AMIOJTHEHNST B PABHOBEPOSATHOM cxeme 14

§ 5. ITopsigKOBO# CTATHCTUKY B PABHOBEPOSTHOHM cxeme 15

§ 6. [IpesesibHBIE TEOPEMBI B MIOJTUHOMHUAJIBLHON cxeme 17

§ 7. Jlunefirele (pyHKINUK OT Ly, CTATHCTUYECKUE KPUTEPHH W HEKOTOPBIE IpUIcKeHus 19
§ 8. Hekoropsre apyrue 3amaunm 21

T'masa II. O600menne cxem pasmemmenus 22

§ 1. Cxema pa3MeIeHmsT IacTUI] KOMIIJIEKTAMHI 22

§ 2. Ciyvaiinbie MATPHUILL 22

§ 3. PaBHOBepOsiTHOE pa3MeleHne CO CAYYaARHBIM YUCIOM YacTul 24

§ 4. MapkoBckue pazmernenus 24

T'nasa I11. Cioywaiinsie 0TOOparkeHHsT KOHEYIHBIX MHOXKECTB 25

§ 1. Knacc Bcex orobparkenwuii 26

§ 2. Knaccer orobpaxenuil ¢ orpannuenuamu 28

§ 3. Cuy4vaiinble TOACTAHOBKU 29

§ 4. Ewme oxuo 0600umeHne 3302491 0 PA3MEIeHuN YaCcTULl U Cjiy4daiiubie orobpakenus: 32
§ 5. Ciyuaiianle 0TOOparkeHusT U PA3OUEHNST KOHETHBIX MHOXKECTB 35
Bubmuorpadus 38

B.C. Kopoaiok, C.M. Bpoau, A.®. Typousn. ITlosymapkoBCcKue mpoIiecchl M UX

npumenenue 47
I'nasa I. [TonymapkoBckue npomeccht 47
Bsenenne 47
§ 1. OupegesieHue noJyMapKOBCKOTO mpomecca 48
§ 2. YpaBHeHHs MapKOBCKOI'O BOCCTAHOBJIEHUS 55
§ 3. TTomyMapKOBCKUE MATPHUILI U (PYHKIIUA MAPKOBCKOTO BOCCTAHOBJIEHUS 58
§ 4. IIpemennuoe nosenerne [IMIT 61
§ 3. [Ipenennunie Teopemsl aasa IIMII B cxeme cepuit 66
I'nasa II. IIpuMmenenue mosiyMapKOBCKHUX MPOIECCOB 69
§ 6. [IpumeHeHe MOIYMaPKOBCKUX MPOIECCOB B TEOPUU MACCOBOTO O6CTyKuBaHusA 70
§ 7. Ilpumenenue moIyMapKOBCKHX IPOLECCOB B Teopun HagekHOoCTH 80
§ 8. YupapssieMble OJyMapKOBCKHE IPOIECCh 84
Bubsmorpacdus 85

B.A. CeBacrbanoB. Teopus BoccTtaHoBJIeHUsT 99
Bsemgenue 99

I'nasa I. Knaccnueckue nponeccst Bocctanossenust 100

§ 1. OcHOBHBIE MOHATHSA KJIACCHYECKOH Teopuu BoccTanoBiaenus 100
§ 2. Ypasuenune BoccTanosgenusa 102

§ 3. IlyacconoBckmii mporecc BoccTaHoBeHus 105

§ 4. AcuMmnToTHYeCKHe CBOICTBA MPOIECCOB BoCcTaHoBIeHus 106

§ 5. IIpenenpusie Teopemsr 109

§ 6. Ipyrue 3amaun 110
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T'nasa II. HekoTopbie 0006IIeHNsT KAACCHUIECKON TEOPUU BOCCTAHOBAeHMU 112
§ 1. ITpomeccer BocCTaHOBIEHUS C HECKOHEIHBIM MATEMATHIECKUM OXKHgaHueM 112
§ 2. IIportecchl BOCCTAHOBIIEHUS C HEOOSI3ATETBHO MOJIOKATEIbHBIMY &; 114

§ 3 [Ipouecchl BOCCTAHOBJIEHNSI C HEOAMHAKOBO pacupeaenenabivu &; 115

§ 4 IIportecchl BOCCTAHOBJIEHHUS C 3aBUCHUMBIME &; 116

§ 5. Ipyrue 3agaun 117

I'nasa III. Muoromepubie 06001I€HES TEOPHsT BOCCTAHOBIeHHsT 118

§ 1. MuoromepHble ypaBHEHUS BOCCTAHOBIeHH: 118

§ 2. BoccTraHnoByieHre B MHOTOMEPHOM MpocTpaHcTBe 119

§ 3. JIpyrue 3agaqu 121

Bubsmorpadpus 122

Tox uzmanua 1974

Towm 12

COIEP2KAHUE

J1.3. JIuBiuil, 1.B. OcrpoBckuii, I.I1. Yucrsakos. Apudmernka BepOSITHOCTHBIX
3aKOHOB 5

Bubmuorpadusa 33

B.B. PoikoB. YnpaBJjisieMble CUCTEMbI MaCCOBOT0 00cJIy>KuBaHust 43

Baenenwne 44

I'napa I. Teopus ynpasiseMbIX CIyHalHBIX IPOIECCOB M 33Ja4K YIPABJIEHUS CHCTEMaMHU MaCCOBOTO ODCIIYKMUBaHUSI
48

§ 1. OcuoBHbIe OHATHSA U 0003HaYeHUs 48

§ 2. YupasieMble MAPKOBCKHUE K IOJIyMapPKOBCKHE IPOIeCcCchl. Teopus, meroas: 54

§ 3. Ceasp Teopuun YCMO ¢ 3a1a9aMu MATEMATHIECKOTO TPOIPAMMHUPOBAHUs 76

§ 4. Ilpuo>kenne METOLOB TEOPHUH YIIPABISIEMBIX [IPOLECCOB IIPH OIIPEIEJICHAN ONTHMAJIBHBIX CTPATEr Uil yIIPABICHUS
YCMO 83

I'nasa II. Bagaun onTUMAJBHOTO HA3HAYEHUS TPUOPUTETOB U CMEXKHBIE BOIIPOCHl 102

§ 1. ITpuopureTrHsie cucTeMsl ¢ oxunanuem 103

§ 2. [IpuopuTeTHBIE CHCTEMBI C IOTEPSIMH. 3AMKHYThIe cucTeMbl 109

§ 3. O6o0mmenus mousaTus npuopureros 115

§ 4. [IpuopuTeTsl pu 3aHATHH NPUOOPOB U Apyrue 3a7a49u 126

§ 5. Ilpunokenuss ynpasiseMbIX CHCTEM C mpuopureramu 132

Bubauorpadus 135

A.H. Macaos, 9./1. Croukuii. O HEKOTOPbHIX KJiaccax (popMaIbHbIX IPAMMATUK
155

Hcxonubie mousitus 156

O0muze BOIPOCH TEOPUK IPAMMATHK 157

Pacmupenus knacca 6€CKOHTEKCTHBIX SA3BIKOB 162

Cucrewmsbl Jlungenmaiiepa 167

CJ10;KHOCTHBIE€ BOIIPOCHI TEOPUH S3BIKOB 169

AKCHOMATUYECKHH 1IOAX0/] K OLPEJEJIEHUI0 KJIACCOB si3bIKOB 172
BeposiTHOCTHBIE ABTOMATHI ¥ I'DAMMATHKHA 173

Ilpyrue Bompocsl 175

ubauorpacdus 175

00 =1 O Ut i W N

§
§
§
§
§
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§
B

Tox uzmamnsa 1975

Towm 13

COJIEPYKAHNE

B.A. MaubimieB. YpaBHenusi Bunepa — Xomnda u ux IIpUMEHEHUsI B TE€OPUU

BepPOATHOCTE 5
§ 1. Beenenue 5
§ 2. HérepoBocTh u Teopus mHjeKca. [10X0/1, OCHOBAHHBIM HA AHAJIU3E HEKOMMYTATHBHON OME€pATOPHON anre6pnl 7
§ 3. Unesa dakropuzamuun 9
§ 4. IIpobaema cymuecTBOBaHUSA ¥ €uHCTBEeHHOCTH 10
§ 5. Pa3paboTka BEPOSITHOCTHBIX ACIEKTOB W BEPOSITHOCTHBIE IPUMEHEeHus uaen (paxkropusanuu 13
§ 6. [Ipobaema stBHOTO perenus 15
§ 7. [IpumMeHeHNe K TEOPHS MACCOBOr0 OOC/Iy>KMBAHKS U HEKOTOPbIE ACUMIITOTUYECKHE 334a4un 22
§ 8. HoBrle u crapbie ugeu B CTATUCTHIECKOH dusuke 24
Bubauorpadus 28
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O.K. Ucaenko, B.}O. ¥Ypbar. Paznenenue cmeceii pacnpeaesienuii BEpoaTHOCTEN

Ha UX cocTaBJjdoiue 37
Bubmuorpadus 54

B.JI. I'panosckuii, C.M. EpmakoB. Merong MonTe-KapJio 59
§ 1. Monorpaduu n Temarndeckue cOOPHUKH, MOCBsMenabe MeToay Moute-Kapio 60
§ 2. MonenupoBaHue Cay4alHbIX BEJIHYIHH U IPOIECCOB 62

§ 3. Meroxg MouTe-Kapsio B BEIYHCANTEIBHON MaTeMaTHKE 68

§ 4. Ilpunoxxenuss meroma Monre-Kapso 80

Bubsuorpadusa 85

B.O. Bacwokesuu, A.}FO I'o63emuc, H.E. 3asznoBa, A.A. Kypmur, A.A. Jlopesrr,

A.®. Tlerpenko, B.II. Yanenko, 9.A. dkyb6aiituc. Teopusa aBromarTon 109
IIpenuciosue 109
Bubsmorpadgus 111
I'nmasa [. O61mue Bompocsl Teopur aBTroMaToB 112
§ 1. Beenmenne 112
§ 2. ABrOoMaTHBIE A3BIKH 112
§ 3. Munnmu3zanusa asromaros 116
§ 4. Jlexkommo3unust aBTomaros 117
§ 5. ABromaTHbie Gazucer 119
§ 6. OTgenbHbIE KJIACCH aBTOMATOB 120
Bubmuorpadus 124
I'naa 2. KonupoBarue BHYTPEHHHX COCTOAHHUI KOHEYHBIX aBTOMATOB 131
Bubauorpadus 135
I'naba 3. Texnmyeckas NUArHOCTUKA AUCKDPETHBIX yCTpOicTs 139
Bubmuorpadusa 144
T'napa 4. MHOTOQYHKIMOHAIbHBIE JIOTHYECKHEe MOIynu 150
§ 1. OcHOBHBIE IOHATHS U IOCTAHOBKH 33134 150
§ 2. Kparkas ucropudeckas crnpaska 153
§ 3. Cunre3 YJIM gus maasix n 154
4. Cunre3 YJIM s npou3BoJabHBIX N 155
5. Cunres MJIM 157
6. Anamausz MJIM 159
7. CuHTe3 AUCKPEeTHHIX ycTpoiicTs u3 MJIM 160
Bubsmorpadus 161
I'naBa 5. OgHopoaubie cpeasl 163
§ 1. Obmue BOIPOCE! TEOPHHU OLHOPOIHBIX cpex 165
§ 2. CuHTE3 aBTOMATOB B OJTHOPOJHBLIX cpesax 166
§ 3. Anasju3 aBTOMATOB, PEAIU30BAHHLIX B OAHOPOLHBLIX cpegax 170
§ 4. Hazme)KHOCTH aBTOMATOB, PEAJM30BAHHBIX B OHOPOJHBIX cpemax 171
Bubsmorpadus 172
I'naBa 6. Teopust BEpOSITHOCTHBIX aBTOMATOB 177
§ 1. Beemenue 177
§ 2. dA3wku 178
§ 3. MunuMHI3aMus 9ucaa cocTodHuit 179
§ 4. CrpyxTypHEBIH cuHTE3 182
Bubmuorpadus 183

B.A. BunoBbeB. Anredpanydeckasi TeOpusi 0JI0YHBIX KOJ0B, UCITPABJISIOIINX HE3aBUCUMbIE

onbkmu 189
§ 1. BuiouHble KOABL: OLPE/IEIeHUsE U OCHOBHbIE 1IOHsiTus 189
§ 2. BepxHue v HUYKHME IPAHUIIBI MOII[HOCTH KOJa C 33 JaHHBIM paccTossHueMm 191
§ 3. ComepIiieHHbIe U PABHOMEPHO YIIAKOBAHHBIE KOABI 195
§ 4. OrpanuveHus: Ha BECOBBIE CIEKTPHl B IIPOU3BOJIBHBIX Kogax 200
§ 5. ITukaugeckue Koapl 1 Kol BYX 203
§ 6. Koger T'ommer 211
§ 7. AbeseBbl rpymIIOBble KO, Koabsl Puna — Mangepa u moauHOMHAJIbHBIE KOABL 213
§ 8. Kackajable KOAbI U IIPOCThIE CHOCOOBI KOAMpOBaHus 216
Bubsuorpadus 219

NU.A. Menbayk. UcciienoBanus 10 aBTOMaTuYeCKOMY 1epeBojy 235
§ 1. Pamkm 0630pa (xpoHONOrMYeCKHe U HpeAMeTHEIE) 235

§ 2. AIl B mpomaoMm 1 B HacTosAmEM 236

§ 3. YcyoBHBIE cOKpameHus 241

§ 4. Cucremsr cobctBenno All “kimaccrueckunx” tumos 241

§ 5. Cucremsr All TpeTbero mokoeHus U A3BIKOBBIE mpomeccsl Tuma “Cmbica <= Texct” 245

§ 6. Cucremsr AOT, Brurouaromue 3uaqunTensabie All-kommonentsr 250

§ 7. Hactusie Bonpockl ATl (KoHKpeTHBIE STanbl mepexonos “Tekct = Cwmbica” u “Cubica = Texret” 255

A. Ananus 255
B. IlpeacraBienune tekcra 268
B. Cob6crBenno nepesog 273
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T". Cunres 278
. ABromarutueckue ciaosapu 281
Bubmuorpadus 284

Tox mamanns 1976

Towm 14

COJEPYKAHUE
B.M. I'ypeBuu, B.A. Ocenener. HekoTopbie MaTeMaTuvecKme 3a/1a4N, CBA3aHHbIE

C HEPABHOBECHOW CTATUCTUYECKOII MeXaHWKOii 6ECKOHEYHOIr0 YncJjia MaTpuil b
§ 1. Junamuka B (pa30BOM IPOCTPAHCTBE B IPOCTPAHCTBE COCTOSHUM GECKOHEUHOH CHCTEMEBI IaCTHI] 6
§ 2. BepogarHOCTHBIE MOIeNN, CBSA3aHHBIE C ypaBHEHHEM BosbiMana 14
§ 3. BeposiTHOCTHAS AMHAMUKA peIleTyarThiX cucrem 24
§ 4. JIpyrue BepOATHOCTHBIE MOJEIN BPEMEHHON SBOJIONUE 25
Bubnuorpadus 26

B.A. Maabnnen. BeposiTHOCTHBIE acTIeKThl KBAHTOBOM Teopuu moJis 41
§ 1. Beenenue 41

§ 2. AKCHOMATHKA U CTPYKTYPa €BKIHAOBLIX IOJed 44

§ 3. CoGoauble (rayccossl) noss 46

§ 4. P(¢)2 B xoHEuHOM 00BEME 48

§ 5. P(p)2 ¢ maJoi KoHCTaHTO cBaA3HM 49

§ 6. P(p)2 ¢ npousBOIbHON KOHCTAHTOH B3aumoaeiicTeus 52

§ 7, DeHMAHOBCKIE MHTETPAJH U (POPMAIBHBIE IEPEHOPMUPOBKH B €BKJIULOBOMH obsactu 55
§ 8. Monenn cp% 57

§ 9. Mogens Y (Yukawa) 59

§ 10. Sine-Gordong u apyrue momenu 62

§ 11. da30BBIe IEPEXOABI U COJTUTOHEL 65

§ 12. CKeHJIMHT U MOAXO[ ¥ Uarphii 66

Bubaunorpadus 68

A.N. Ilorexun, B.H. Porunckuii. /Jlunamuka JIuCKpeTHbIX aBTOMATOB 81
IIpenucnosue 81

1. OcHOBHBIE TIOHSATHS W ONpeeseHus 83

2. ObGecneyeHne yCTONYNBOCTH JUCKPETHBIX aBTOMATOB 89

Bubsuorpadus 105

3. PazBuTne Teopunm AUHAMUYECKHX aBTOMATOB 112

Bubmuorpadusa 120

9.U. Buakac. Teopusi nosiesuoctu 123
. Beegenue 123

. MoHoTOHHBIE 0TOOPAXKEHUS YIIOPSAOIEHHBIX MHOXKECTB 125
. YIopsag04eHHbIe TOMOJOTHYECKHEe TPOCTPAaHCTBa, 127
. Cpepusist u uHeHHAs MOAE3HOCTL 129

. Akcuomaruka Cosumxka 132

. MHOTOKOMIIOHEHTHBIE aJbTePHATHBLL 134

. Hebunapusie oTHOmeHus: 138

. Beigssiennoe npeanourenue 140

9. IlpunoxeHusa K SKOHOMUKe 142

10. ITome3nocTh U MpuUHATHE pernenuii 145
Bubsuorpadus 148

O~ O Ut W N

Tox uzmanua 1977

Towm 15

COIEPKAHUE
B.I1. Macsos, A.M. Heborapes. Ckaukoo0pa3HbIe MPOIECCHI U UX TPUMEHEHUS

B KBAHTOBOII MeXaHUKeE 5

Bsenenue 5

§ 1. Maremarnueckue MeTOAbI B TEOPUH KOHTHHYAJIbHOro nurerpasa Peitamana 9

§ 2. [Ipencrasmenue pernenus ypapaenus [[[péquarepa B Bijle MATEMATHIECKOTO OXKUAAHN PYHKITHOHATIA CKATKOOOPA3HOTO
nporuecca 27

§ 3. YpaBuenune tuna XapTpu U BETBSIIUECS IPOIECCH 47

§ 4. AKCHOMATHKA KOMIIJIEKCHON BEPOSATHOCTH W KOMILIEKCHBIE MapPKOBCKHE Tiernu 64

Bubauorpadus 73
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P.T'. Byxapaes. BeposiTHOCTHBIE aBTOMATHI 79

Bgenenwne 79

§ 1. MaremaTugeckas MOJeIb BEPOATHOCTHOTO aBTOMAaTa U ee 0b60b6menus 80

§ 2. IIpeacTaBEMOCTD A3LIKOB U CIOBAPHBLIX (DYHKIMH B KOHEYHBIX BEPOSTHOCTHBIX aBTOMATaxX 82
§ 3. ABTOMATHBIE CBOMCTBA MHOTOTAKTHBIX KAHAJIOB 88

§ 4. T'omomOpdu3M, SKBUBAJIEHTHOCTL, IPUBELCHIE K MUHUMU3AINS BEPOSTHOCTHEIX aBTOMATOB 90
§ 5. CTpyKTypHAs TeOpHUs BEPOSITHOCTHLIX aBTOMATOB 95

§ 6. BeposiTHOCTHBIE rPAMMATUKU U AJIrOPUTMBL 99

§ 7. Ipyrue Bompocsr 102

Bubmuorpadus 104

C.N. Tenbdpana, B.B. IIpesos. CBa3b ¢ MHOTUME TOJIb30BaTeJaMu 123
§ 1. Beemenue 123

§ 2. KogupoBanue 3aBUCHMBIX HCTOUYHHUKOB 125

§ 3. OHOCTOPOHHVE MHOTOKOMIIOHEHTHBIE KaHAJBI 135

§ 4. Muorocroponuune xKaxaasl 151

§ 5. BaksrounTeNbHBIE 3aMeYaHuT 155

Bubauorpadus 158

B.B. Bposas, A.A. Kpacuaos, A.H. MacJjos. A3bik mporpammupoBanust AJIT'OJI-

68 163
Baenenune 163
Yacte 1. Ocuosusie nonatus AJIT'OJIa 68 164
§ 1. IlpegBapuTensusie onpegeenus 164
§ 2. Buapl 3nadennit 166
§ 3. Ilpusegenus 170
DnemenTtapubie geticreuss MBM 172
CuHTaKCHC TPOrpaMMbl 176
Crpykrypa npemoxenuii 182
IIpepriBanus 185
Yactp 2. Okpy2xenne nporpaMmsr 186
§ 8. CrangaprHoe BCTyIIeHHE 186
§ 9. O6men 190
Yacte 3. Crangaprusanus 199
§ 10. Craryc nmy6aukaruu 199
§ 11. Ocuosuble mousaTus crangapra SHR 200
§ 12. Ornenbubie mpejacraBiaenus 201
§ 13. Crangapr ma pycckuii Bapuant AJII'OJIa 68 203
§ 14. Ilepenocumoe nporpaMmuposanue 204
Yacte 4. Onucanue sizbika 205
§ 15. 'pammaruku Ban Beiinraapaena 205
§ 16. Pycckuit Bapuanr AJII'OJIa 68 209
Yacts 5. [Ipobiemsr peasuzaruu 209
§ 17. Ilepevyenn u3BecTHBIX peasu3aruit 209
§ 18. Kourposs Bumos 212
§ 19. Kourpoas obnactu aeiicteus 217
§ 20. PazBurue anrosonoqobHbIX a3bIkoB 217
Bubmuorpadusa 223

o Ut

§
§
§
§

Ton n3mannsa 1977

Towm 16

COJIEPYKAHIE

C.B. IIlaocman. KoppesnsiiinoHHbIe HEPABEHCTBA M UX MPUJIOXKEHUS )
Bsemenue 5

§ 1. Oupexnesenus: u 0003HaEHUS D

§ 2. Hepasencrsa Ilaitepica 7

§ 3. Heparencrsa tuna ['puddurca 8

§ 4. IIpumepsl IPUMEHEHNS IPUBEAEHHLIX HEPABEHCTB 23

§ 5. HepaBencrso ®KK 27

§ 6. lomonuenue 29

Bubmuorpadus 31

B.K. Jleourwsen. /luckpeTHble 3KCTpeMaJbHbIEe 3a3/a4u 39
§ 1. Beenenue 39

§ 2. Metrons! peleHns AUCKPETHBIX SKCTPEMANBHBIX 33134 40

§ 3. JluckpeTHbIe SKCTPEMAJLHBIE 330a9H U JHHEHHOE IporpaMmuposanue 49

§ 4. Bamaunm na marpougax 61

§ 5. O6parHble 3aga4u onTUMHU3ANAU 66
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§ 6. Jlumeiirbie pa3aessioNue aarOPUTMBL 73

§ 7. JluckpeTHbIE SKCTPEMAJILHBIE 330a9H U IOJHHOMUAIBHAS IIOJTHOTA 79
§ 8. Bamaum Ha y3KHe MecTa 86

§ 9. YcTORYMBOCTh B AUCKPETHBIX SKCTPEMAJIbLHEIX 331a9ax 91
Bubmuorpadus 93

C.C. Mapuenko, B.JI. Marpocos, CJi0>2kHOCTH aJITOPUTMOB U BbraucjeHuii 103
§ 1. AHaguTHdecKre KJIACCH(PUKAINY PEKYPCUBHBIX GOyHKII 104

2. BepxHue u HMXKHHE OLEHKH CJIOKHOCTH BBIYHCJICHHS WHIUBHAYAJIbHBIX (PyHKOUHE u mpeaukaros 108
3. Beruucnenusi B peajibHOe Bpemst 113

4. MoaenupoBanue 115

5. Mepapxuu kaccoB ciaoxkuoctu. IIpenenbubie Teopemsr 116

6. HemerepmunupoBauubie Beiaucaenus 120

7. AKCMOMATUYECKHH MOIX0/[ B TEOPUM CJIOKHOCTH BbIYMCIeHUi 122

8. Cl0KHOCTD 33aJaHUSA YAaCTUYHO PEKYPCUBHBIX DyHKNuil. CBONHCTBa MUHUMAJIBHBIX IIporpamMmM 127

9. CoxHOCTD KOHEUYHBIX 00bekTOB. OcHOBHBIE cBOiicTBa 130

§ 10. CnoxHoCcTh 3a7auus OysneBbix GyHKIUHE 132

§ 11. CHoXKHOCTH GECKOHEUHBIX JBOUIHBIX MOCJIEMI0BATEIbHOCTEH 133

§ 12. CH0XKXHOCTB, CIY4IaHOCTh U KOJUIECTBO HH(pOpManuu 136

§ 13. MuHuMaIbHbIE YHUBEPCAJIbHBIE AITOPUTMBL 137

Bubsuorpadus 139

Tox uzmannsa 1979

Tom 17

COJIEPYKAHNE

A.B. BepHinreiin. AcuMmnororudyecku nog00HbIe KpUuTepun 3

Beenenune 3

§ 1. [Togobusie kpuTepuu 6

§ 2. Kpurepun ornomenus npasgonogobus 10

§ 3. ACcHMOTOTHYECKH MOZOOHBIE KPHUTEPHHU COIJIACHS W OCHOBAHHBIC HA HUX KPUTEDPUU ISl MPOBEPKHU CJIOXKHBIX
TUNOTE3 22

§ 4. Acumnroruyecku nogobubie Ca-kpurepuu 33

Bubmuorpadus 45

I'.B. MaprbiaoB. Beruucienue (pyHKIIUU HOPMAJbHOTO pacupeneieHus 57
Bsenenune 57

§ 1. MuoromepHoe HOpMaJbHOE DAacIpezenenne obmero Buga 58

§ 2. /IBymepHOe HOpMaJIbHOE pacupeesienne 62

§ 3. TpexmepHoe HOpMAIBHOE pacupenesenue 64

§ 4. MuoromepHOe HOPMAJIBbHOE PACIPEEIEHIE C KOPPEJSIUOHHBIMA MATPUIAME TaCTHOTO BHAA 66

§ 5. CraEgapTHasl BEPOATHOCTH IMEPBOTO KBAJAPAHTA 67

§ 6. OgHOMEPHOE HOPMAJIBLHOE pacrnpeseseHue 73

§ 7. KBaHTHIb HOPMAJLHOTO PACIPE/IEeHus 76

Bubaunorpadus 78

E.A. I'osnoskuu. MeToabl u cpeacTBa napaJjuiesibHOU 06pabdborku uHdopmauu
85

Bsegenue 85

T'naBa 1 Mounorpadun, cbopauxu, 0630psr 88

§ 1. Monorpadun, c6opauku crareil u TpymoB KOH(pEPEHINH, BEIIYCKH KYPHAJIOB 88

§ 2. Kommiekcubie 0630pbl U 6ubanorpadudeckue yraszarean 96

I'nasa II. IlapaJsnensaoe nporpammuposanue 101

§ 3. O6mue Borrpocst 101

§ 4. CxeMBI ¥ MOJEIN MAPAJIIENLHLIX IPOTPAMM U BBEIUHCIHTEIbHBIX Ipoieccos 104

§ 5. f3BIKHM, METOABI ¥ CHCTEMBI MAPAJIIEIBHOr0 IpOorpaMMupoBanust 115

§ 6. OneparuOHHBIE CHCTEMBI JJIS BBIIOJHEHHUS APAJIIEIbHBIX IporpamMm 123

§ 7. KouTpon, onenka u 3 PpeKTUBHOCTD Mapaslie/IbHBIX mporpamm 132

T'nasa III. [TapasnenbHble BHIYHCIUTEIbHBIE METOABI 135

§ 8. Cl10KHOCTH MapaJIIESIbHBIX aJrOPUTMOB 135

§ 9. [TapansenbHble METOABI YUCIEHHOTO aHAIM3a 136

§ 10. [TapastesbHEIe METOAB MATEMATHIECKOIO IPOrPAMMUPOBAHN, KOMONHATOPHON U AUCKPETHON MATEMATHKH U
apyrue metonnl 137

I'nasa IV. llapaJiiesbEble BBIYUCIAUTE/IbBHbIE CUCTEMBI 137

§ 11. O6mue Bonpockl. Bricokonpon3BoauTebHbIE cucTeMbl 137

§ 12. CTpyKTypHI ¥ KIACCUDUKANS BHIYUCIUTEIbHBIX cucTeM 141

§ 13. BeruucauresbHble CUCTEMBI ¢ OJUHOYHBIMU TOTOKAMHM KOMaH, U JaHHBIX 154

§ 14. BerancnauresnbHOe CHCTEMBI ¢ MHOXKECTBEHHBIMU IIOTOKAMU KOMAH[ U JaHHBIX 157
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§ 15. BoIYUCIUTEIbHBIE CHCTEMBI C MHOXKECTBEHHBIM MOTOKOM KOMAHT M OMMHOYHBIM MOTOKOM JIAHHBIX. Marucrpaabube
cucreMsl 166

§ 16. BeraucanTenbHble CHCTEMBI ¢ OMMHOYHBIM TTOTOKOM KOMAH][ i MHOXKECTBEHHBIM IIOTOKOM JAHHBIX 166

§ 17. BeluucanTesbHbIe CHCTEMBI ¢ KOMOMHUDOBAHHBIME U IE€PEMEHHEIMH MOTOKAMHE KOMAHJ K JAHHBIX 168

3akmaodenne 169

Bubsmorpadus 171

Tox uznamnsa 1979

Towm 18

COJEPYKAHUE
B.A. Mansimies, E.H. IlerpoBa. IIpeobpa3oBatusi ABOMICTBEHHOCTU TOOCOBCKIX

CcJIydaiiHbIX ToJiei 3
§ 1. Beenenue 3
2. HefiTpansusiit ra3z u npeobpazoBanue sine-Gordon 8
3. l'apmonnveckuit ananus Ha abeaeBbIx rpymmax 11
4. HexkoTopsie cBefenus u3 ajarebpandeckoil Tomogoruu 13
5. IIpeobpazoBanue apoiicTseHHOCTH 16
6. Pemeruarsrit kBaszuras 21
7. DIEKTPOAMHAMHUYECKOE TIPEICTABICHNE ABOUCTBEHHOCTH 26
8. HuskoreMuepaTypHble pa3jIoXKeHHS B Z-Momgeu 29
9. HuskoTemmepaTypHble Pa3IOKeHHA B KATHOPOBOYHBIX Zo— W Z-MOJeNAX 33
§ 10, Pazmoxkenus B abeeBbIx MOZeaax Xurrca 37
§ 11. OCcHOBHBIE COCTOSIHUS W CTAIMOHAPHBIE TOYKH 38
§ 12. 'amusbTOoHOBA ABO#icTBeHHOCTH 40
§ 13. HesrokaspHbIE mapaMeTphI MOPSAIKA U ABOMCTBEHHOCTD 42
§ 14. JIpyrue pe3yabraThi 46
Bubsauorpadus 47

B.A. Hocos, B.H. Caukos, B.E. Tapakanos. Kom6ounaropssrit ananus (MarpudyHbie

npobJieMbl, Teopusi BbIGOpa) 53
§ 1. [TepmanenTsr 54
§ 2. Heorpunaresnbusie MaTpuisl 63
§ 3. JlarmHCKHE TPSIMOYTOJBHUKHY U KBaJpaThl. IlocTpoenue u mepeuncienne. [lepecranoBounsie Tabaumsl 65
§ 4. Marpounsr 69
§ 5. Tparcsepcanu 78
§ 6. Bamauu 0 HOKpLITHH. DKCcTpeMasbhble 3aaa4uu o (0, 1)-marpurax 80
§ 7. [InepuepoBsl cemelicTBa. TeopeMbl O TepecevYeHur MHOXKECTB, A-CUCTeMbl 82
Bubmuorpadus 84

. Kéuur, B.B. PeikoB, @. IIImuar. CtaiiuoHapHbI€ CHCTEMbI MAaCCOBOTO O0C/IYy>KBAHUS

C 3aBUCUMOCTSIMH 95

§ 1. Beenenue 95

§ 2. OcHOBHBIE IOHATHS U IPeIBAPUTEIbHBIE CBefeHus 97

§ 3. TeopeMbl CymeCTBOBAHUS CTALMOHAPHBIX 110 BPEMEHH ¥ 110 BJIO2KEHHBIM MOMEHTAM IIPOLECCOB 00C/IYKUBAHUS.
Yceroitansocts CMO 106

§ 4. COOTHOIIIEHNST MEKTy CTAIIMOHAPHBIME TI0 BPEMEHH U MO BJIOXKEHHBIM MOMEHTAM XapPaKTEePUCTUKAMU MPOIECCOB
obcyxuBanus 128

§ 5. HBapHAHTHOCTH CTAIIMOHAPHBIX BEPOATHOCTEN cocTosiHuit 140

Bubsmorpadusa 169

§
§
§
§
§
§
§
§

Tox mzpannsa 1981

Towm 19

COIEP2KAHUE
B.A. Magsmmes, P.A. Munmaoc, E.H. IlerpoBa, FO.A. Tepaerkuii. O6006111e HHbIE

KOHTYPHbIE MOJeJu 3
§ 1. Beenenue 3
§ 2. MapkupoBaHHbBIE KOHTYDHI 6
§ 3. MapkupoBaHHbIe KOHTYDHI C Pa3MeTKoi 13
§ 4. Cucremsl ¢ rpymnmoit cummerpuu 20
§ 5. Obmuit cayqait 34
§ 6. OZHO OCHOBHOE COCTOSIHHE: KJaCTepHbIe pa3ioxkenus 40
§ 7. OHO OCHOBHOE COCTOSIHME: eJUHCTBEHHOCTD JIJIsT TTPOU3BOJIBHBIX TPAHUYIHBIX YCJIOBUH 47
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JIntepaTtypa 52
B.II. Macsos. ¥Ypasuenue Kosmoroposa — @PeJsijiepa u BepOATHOCTHASA MOJIEJIb

KBaAHTOBOM MEXaHUKU D)
§ 1. Beenenue 55
§ 2. OrnennBanue omMuOOK B TEOPUH U3MepeHuit 62
§ 3. CxpoiTelit mapamerp 69
Jluteparypa 84

B.II. Macnos, C.9. TapuBepaues. Acumnroruka ypaBHeHus KoJsmoroposa —

Desepa Jjisi CUCTEMbI O0OJIBIIOrO 49MCJIA YACTULL 8D

Bsemgenue 86

§ 1. MeToz omepaTopoB POXKAECHHUS U YHUITOKEHUS B KJIACCUIECKOH CTATUCTUIECKON Mexanuke 94

§ 2. OnepaTOpHBIH MeTO;T TOCTPOEHUS [EMOYeK ypaBHeHul THoa renodek ypasuennit BBI'KH 101

§ 3. AcuMnOTOoTHYECKAs AMHAMUKA CHCTEMBI HOJIBIIOrO YKC/IA YaCTHI], OIMUCHIBAEMON ypaBHeHusiMH KOJMOropoBa —
Denepa 119

JIuteparypa 124

B.Il. MacJjioB, A.M. Yeborapes. O BTropom 4jieHe jiorapudMuiecKoil acCuMOTOTUKA

b yHKIIMOHAJIBHBIX MHTErPaJIOB 127
§ 1. Beenmenue 127
§ 2. AcuMITOTHYECKYE DA3IOXKEHUs B MasoMm 130
§ 3. luBapuaHT BRIPOXKIEHUS SKCTpeManu gefcreus 138
§ 4. Bropoii 4ieH jorapudMIYIeCcKoi aCUMITOTHKA ¥ BTOPas Bapuarus jaelicreuit 145
Jluteparypa 153

B.N. ITurepbapr. 'ayccoBckue ciryyaiinbie npoiecch: 155

Bgenenune 155

§ 1. Merox cpaBHEHHUs i FAyCCOBCKHUX paclpesesenuit 155

§ 2. CoiicTBa perynsipHOCTH TpaeKkTopuit 165

§ 3. OmeHKHE ¥ ACHMIOTOTHKA PACHIpeeseHnus cyupemyma 169

§ 4. IlyaccoHOBCKasI IpeJeIbHAsT TeopeMa JJIsl GOJIBINUX BHIOPOCOB rayCCOBCKOrO mporecca 177
§ 5. MomeHTHI wnCIa nepecevueHuil, ux npumenenue 190

§ 6. OIleHKHE BepOATHOCTH BBHIXO0/1a 33 PUKCUPOBAHHBIN ypPOBEHB. 3aa49a O TPOTEKAHUU 192
Jlureparypa 193

Tox nznamnnsa 1982

Towm 20

COJIEPYKAHNE

II.M. Baexep, /. Cypraiisiuc. ABromoie/ibHbI€ CJIydaliHbIe I10JIsT 3

Bgenenune 3

T'napa 1. ABTOMO/I€/IBHBIE TI0JISI B TEOPUM BEPOSATHOCTEH 4

§ 1.1. O6mue paxTHl TEOPUH ABTOMOIEIBHBIX MPOIECCOB 4

§ 1.2. IIpumeps! aBTOMOZEIBHBIX 1OJIEeH 6

§ 1.3. [IpemenbHbIE TEOPEMBI O CXOJUMOCTH K aBTOMOJEIBHBIM MOJsIM 11

T'naBa 2. ABTOMOIeIbHBIE CIydYaiHbBIE [TOJIS B CTATHCTUIECKON (pru3uKe w KBAHTOBOH Teopuu moss 16

§ 2.1. MeTo1 peHOPpMATN3AIMMOHHON TPYNINBI B IpobjeMe KPUTHIECKUX sBIeHui 16

§ 2.2. PenopMau3ainonubie IpeoOdpa3oBanne mojeil ¢ HeIPePLIBHLIM apryMeHToOM. CKeHINHIOBEIM IpeIes MOAeIH
W3unra 23

§ 2.3. Teopus KpUTHYIECKON TOUKM HEPAPXUIECKUX MOmeseidl 29

§ 2.4. /TluckpeTHast peHOPMAJIN3AMUOHHAS TPy 36

§ 2.5. Penopmanusanuonnoe npeobpaszoBanue Buibcona u e-pasnoxenne 40

JInteparypa 42

B.U. Ocenenern. Boosne mmojioykuresibHbIE JIMHEHbIE OTOOpParkeHnsi, HeraMuJIbTOHOBA

9BOJIIOINS 1 KBAHTOBBIE CTOXAaCTUIECKUE TTPOIECCHI H2
§ 1. BrosiHe mosoKUTEIbHBIE JTHHEHHBIE 0TOOpaYkeHus 53
§ 2. OgHOnmapaMeTpUIeCcKre IOJIYyIPYIIIbl BIOIHE IOJOXKUATENIbHBIX JUHEHHBIX 0TOOpakeHuit 60
§ 3. KBaHTOBBIE CTOXACTHYECKHE IPOILECCHL 75
JIntepatypa 87

H.H. HeneitBoga. CeMaHTUKA aJITOPUTMUYECKUX A3bIKOB 95
§ 1. Yro Takoe ceMaHTHKA W 3a4eM OHa HyzxkHa? 95

§ 2. Jlormueckwuit moaxo/: ocHOBHBbIE Te3uchkl 100

§ 3. DyleMeHTHI JIOTUKK U Teopuu Kareropuit 102

§ 4. IIporpammsl Kak pekypcususie dyukiuu 106

§ 5. PexypcuBHOCTH U abGCTpaKTHBIE THHBL JAHHBIX 109

§ 6. Teopus kareropuit Kak HHCTPYMEHT CEMAHTUYECKUX OonpegeseHuii 112
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§ 7. OyHKIMOHAIBLHOE MPOrpaMMHUpOBaHue mo Bakycy 117

§ 8. MopenbHEIH sjormdeckuit s136IK A-78-0 u ero xareropras cemanTuxa 120
§ 9. Jlenoranuonnas cemanTnka mo Crorry 122

§ 10. HerpaauiuonHast AeHOTAMOHHAs CeMaHTUKa 126

§ 11. CemanTtura Jlefikcrpa 128

§ 12. VnrepupeTanuonnas ceManTuka 129

§ 13. “Ucropuuecknit” moaxox 131

§ 14. Tpancdopmannonusit nogxon 132

§ 15. TTogxox ®Pnoiina — Xoapa 135

§ 16. KouncTpykTuBHas JOrUIeCcKas ceMaHTHKa 140
3axmouenne 146

Jlnreparypa 147

Tox mzmanns 1983

Towm 21

COJIEP?KAHUE
I.Il. Bamapun, A.JI. TonmaueB. Teopusi ceTeit MaccoBOro O0OCJTy>KNBAHUSA K €€

NIPpUJI02KEeHNd K aHaJInu3y I/IH(t)OpMaIJ‘I/IOHHO-BbI‘-II/ICJ'[I/ITeJ'[I)HbIX cucrtem 3

§ 1. Beenmenue 3

§ 2. OTKpLITEIE OJHOPOAHEIE SKCIOHEHIIHAIbHEIE CeTH 12

§ 3. BaMKHYTBIe OJTHOPOJIHBIE IKCIOHEHI[HAJbHBIE CeTH 33

§ 4. Ananurudueckue pe3ynbrarnl 00mel Teopun CeMo 53

§ 5. O npubauKEeHHBIX METOMAX B TEOPUHU CeTeil MacCOBOTO OOCIY:KUBAHUS 33

§ 6. IIpumenenue cereit MaCCOBOr0 OOC/IYKUBAHUS [JIsi AHAJUTAIECKOIO MOJIEJNPOBAHNS BBIYUCIUTEIBHBIX CHCTEM
95

§ 7. Ilpumenenne ceTeil MacCOBOTO OOCIIYyKUBAHUS A1 AHATHTAYECKOIO MOJEIHPOBAHNSA CETel mepeJadu JaHHBIX U
ux KoMmroHeHT 104

JIntepaTtypa 110

B.A. Hocos, B.H. Caukos, B.E. Tapakanos. Kom6unatopusiit ananu3 (Heorpuiiaresbubie

MaTPpULbl, AJIrOpUTMUYIEecKne npodsiemsr) 120
§ 1. Teopemnr cymecreoBanus auas (0, 1)-marpun 120
§ 2. DkcrpeMasbable 3a0aun s (0, 1)-marpur 127
§ 3. Boupocer kmaccudukanuu (0, 3)-marpun u rpados 134
§ 4. MaTpursl ¢ HEOTPHUIATENBHBIMYA dj1eMeHTaMu 136
§ 5. AropuTMBI B aJgrebpanvyecKux 3amadax 143
§ 6. IIpoGnemsr Berbopa 150
§ 7. Xapakrepmsamnusa knaccoB P u NP 152
§ 8. Asnropurmer Ha rpadax 155
JlurepaTtypa 167
Ton m3mannsa 1983

Towm 22

COJTEPYKAHIE

B.A. NBanos, I'A. UBuenko, FO.NI. MeaBeneB. /IuckperHble 3a1a4m B T€OPUU

BeposITHOCTEM 3
Bsemenue 3
§ 1. Pazgesumble craructuxn 4
§ 2. CraTucTUvecKue BBIBOJIBI, OCHOBAHHBIE HA PA3/IEIUMBIX CTATUCTHKAX 15
§ 3. Cxema pa3MeuieHus 4acTUl KOMIIeKramu 21
§ 4. JIpyrue 335a491 0 pa3MeIeHHH JacTUIl 28
§ 5. Bpems oxxujaHusa B CXeMaxX Pa3MEIICHHsS YaCTHUL 10 s4edkaMm 36
§ 6. OmenuBaHye MapaMeTpoB JJjisi KOHEYHBIX COBOKYITHOCTEH 46
JlntepaTtypa 52

10.A. TaBbigoB, M.A. JIusmuil. Meto paccjioeHUit B HEKOTOPbIX BEPOSITHOCTHBIX

3agadax 61
Beenenwe 61
I'napa 1. HekoTOphIe CBeJIeHNs U3 TEOPHUH CJIYYalHBIX IIPONECCOB 62
§ 1. Cayuaiinsle Tpomeccsr 62
§ 2. CXOQMMOCTDb BEPOSITHOCTHBIX Mep 64
§ 3. ®opmysa MOJTHON BEPOATHOCTH 65
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§ 4. .Metox paccnoenuii 67

I'naBa 2. @yHKIMOHAJBI OT TAYCCOBCKUX ITPOIECCOB 74

§ 5. JlomycTUMBbIE CABUTH U YCJIOBHBIE MEPHI 74

§ 6. AOCOIIOTHAS HENPEPHIBHOCTH PACIPEAeIeHnH IagKkuxX (PYHKIHOHAIOB 83

§ 7. Pacupenesnenne BBIMYKIBIX PYHKIIHOHAIOB 87

§ 8. OrpaHu<ueHHOCTD IIOTHOCTH pacnpeneseHns (DYHKIIMOHAJIOB HHTErPAILHOTO TUIa 96

I'napa 3. @PyHKIMOHAJIBI OT IPOIECCOB C HE3ABUCUMBIME IpupateHusMu 104

§ 9. Jonycrumblie HOJYTPYIIIbL AJis HIPOLECCOB C HE3ABUCUMbIMY IIpupalneHusivu 104

§ 10. ABcosroTHAsT HEIIPEPBIBHOCTD pacrnpegeseHuii pyukunonagos 109

§ 11. MaTerpagbubie (OYyHKITHOHAIBI OT YCTONIUBLIX mporeccos 111

§ 12. @yurnmOHAIEl TUIA cynpemyma 113

I'nasa 4. JIokasnbHBIE TIpeebHBIE TeopeMbl 115

§ 13. Teopemsr 0 cuabHOM cxomumocTu 115

§ 14. OYHKITHOHAJBI OT TAyCCOBCKUX MPOIECCOB 124

§ 15. Jlokaasubiit npunnun masapuaaTaoctr 130

§ 16. OyHKIHOHAIBI TUIIA CyIpeMyMa 138

T'napa 5. @yHKIroHAIH OT AuddOY3UOHHBIX IpoIeccoB 145

§ 17. omycrumMele rpynnsl Ipeobpal3oBaHuil mjis Mep, orBevanmnx Auddy3noHHBIM mporeccaMm. Pe3ynbprarsr 00
abCcoTIOTHOM HempepbIBHOCTH 145

§ 18. CuybHAS CXOAMMOCTH pacnpezeneHuil pyHKIUOHAIOB 0T Aud(y3uoHHBIX mpoieccos 149

Jlureparypa 154

Ton m3mannsa 1984

Towm 23

COJEPZKAHUE
B.A. Barytun, A.M. 3y6kos. Bersamuecs npoiieccsr I 3

Bsemenue 3

§ 1. IlpegBapurenbuble CBeAeHUS 3

§ 2. Obmiue CBOHCTBA BETBAIIUXCS IIPOIECCOB 7

§ 3. IIpenennuoe moBegenne Z; 11

§ 4. JIpyrue xapaKTepHbIE€ CBOMCTBA BETBAIMUXCS MPOIECCOB 28

§ 5. [IpeseibHBIE TEOPEMBI JIJIsT BETBSIIUXCSA MPOIECCOB ¢ UMMUTparueit 31
§ 6. IIpegesnnpHble TEOPEMBI B CxeMax cepuil 37

§ 7. CTaTHCTUKA BETBSIIUXCS MPOIeccoB 40

Jlureparypa 45

B.I1. Ko3sbipes, C.B. FOmmanos. Teopus rpados (Asiropurmuyeckue, ajaredbpanyeckue

U MeTpuyeckue nmpobsembi) 68
§ 1. AnropurMmudeckne mpobiemsr Teopuu rpados 71
§ 2. Uzomopdusm rpados 78
§ 3. Boccranosnenue rpacdos 81
§ 4. Merpuku B rpacax 83
§ 5. Packpacku 89
§ 6. O6xons! rpados 94
§ 7. lloxpoiTus u pa3buenus 99
Jlureparypa 104

A.H. MacJjos. A3bik nporpammupoBanus C u onepaimmonHasi cucrema UNIX
118

§ 1. O6miee onucanue cucremsr UNIX. @aitnosas cucrema 120
§ 2. Aswik 3aganuii shell. Komanga make 124

§ 3. dA3wik mporpammuposanus C 132

3axmouenne 146

Jlureparypa 147

Ton m3mannsa 1985

Towm 24

COJ/IEPZKAHUE

B.JI. 'mpko. Cayuaiiable JeTEpPMUHAHTHI 3
§ 1. ITosnsipHoe paszsioxkeHne CIydafHBIX MAaTPHUIL 3

§ 2. MomeHTHI ciydaifHBIX JeTepMUHAHTOB Bamgepmonga 6

§ 3. nrerpasibHble IPECTABIICHUS IS JETEPMUHAHTOB 7
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§ 4. NurerpupoBanue Ha anrebpax I'paccmana u Kauddopaa 8

§ 5. Pacnpeenenne KOpHeH XapaKTePUCTUYECKOT0 YpaBHEeHus 9

§ 6. Croxactuyeckoe yciosue Kammana 11

§ 7. MeToap! BEIUKC/IEHHST MOMEHTOB CIyIadHBIX AETEPMUHAHTOB 11

§ 8. 'ummoresa ®peme 15

§ 9. IIpoGnema JIsmyHoBa AjIst cuCTEM JIMHEHHBIX CTAMOHAPHBIX YPABHEHUH CO CaydafiubiMu KOdddunuentamu 17

§ 10. CroxacTuaecKuil METO HAMMEHBIIIHX KB3PATOB 18

§ 11. Coyuaitusie gerepMuHanTsl PpeArosbMa U yIPABICHHE CHEKTPOM C/Ly YAl HBIX JIMHEHHBIX OLIE€PATOPOB B FUIL0EPTOBOM
npocrpancTee 20

§ 12. IlenTpanbHas npemesbHasl TEOPEMa, JIJIsT CAIYIARHBIX TeTEPMUHAHTOB 22

§ 13. O ¢BsI3u MEX 1y CXOAUMOCTBIO CJIYYaMHBIX JeTEPMUHAHTOB U CXOUMOCTBIO CIIEKTPAJbHBLIX (DYHKINH CIIy YafHBIX
maTpuil 24

§ 14. IToryxpyrosoi# 3akon Buruepa 25

§ 15. V-mpeobpazoBanue CUEKTPAJIbHBIX dYHKIMi 27

§ 16. Kpyrosoit 3akon 28

§ 17. Dnunruaeckuil 3ak0H 29

§ 18. Ocmunsimonnas Teopusi 11Itypma 30

§ 19. Bakon apkranreunca 30

§ 20. Cayuaitabie merepMmunanTsl Ppegaroabma 31

§ 21. DnemenTtnr G-ananusa 35

§ 22. Ypasuenue [laiicona 40

§ 23, IIpemenbuble TEOpPEMBI I HOPMHPOBAHHBIX CIEKTPAJIBHBIX (DYHKIUH IIyYKa CAMOCONPS?KEHHBIX CIIyIaRHBIX
maTpull 41

JIntepatypa 47

M.B. MeunbummkoB, C.A. MosyanoB, A.®. Cunopenko. Teopus mepkoJgInum u

HEKOTOpbIe ITPUJIOKEHUS 53
Bgenenwne 53
§ 1. ITocTaHOBKA MUCKPETHBIX 33124 T€OPUM MEPKOJIATNAN 61
§ 2. O TOYHBIX 3HAUEHUAX KPUTHIECKUX BEPOATHOCTEH 65
§ 3. Meroa mokomenwuit 67
§ 4. Merox npoexTuposanusa 70
§ 5. Bospacraromue cobpitus. bazosrie Hepasencrsa. Popmysa Pycco 72
§ 6. CoBmajienne KPUTUIECKUX TOYEK 75
§ 7. Ilpyrue mepKOISIHOHHBIE XAPAKTEPUCTHKH 83
§ 8. HenpeprsiBHBIE MOEIU MEPKOJISITUAN 84
§ 9. IIpocauuBanue ciay<aiinerx moseit 96
§ 10. Muoromacmrabuble cxembl nepkosisanun 103
Jlureparypa 108

B.A. MaJibiiues. Yiabrpaduosierosbie podb/ieMbl B TEOPUU [OJIsL 1 MHOTOMAaCHITA0OHbIE

paz3Jioxkenus 111
Tnapa 1. TlepeHOPpMUPOBKK M MHOTOMACIITaOHBIE pa3joykenusi 113
§ 1. OcuoBuble onpenenenus 113
§ 2, Duementrr guarpammaruxu 120
§ 3. ®opmasbHbIE TEPEHOPMHUPOBKH B yIbTpaduoseToBOR obmactr 129
§ 4. OmeHKH IePEHOPMHUPOBAHHLIX aAuarpamMum 135
§ 5. Yuporenusie mogean 142
T'napa 2. Penopmrpynna u MHOromMacmrabuble pa3sioxenus 151
§ 1. Pemopmrpynma Bunbcona 151
§ 2. OgHoMacmTabHBIE KIACTEPHBIE OIEHKHU s dhepMu-noneit 156
§ 3. Urepanus peHOpMrpynnbsl BuIbCOHA B OKPECTHOCTH TayCCOBOM HEMOABMKHON TOYkM 159
§ 4. Caepxnepenopmupyemas UAC depmmonnaa mojens 164
§ 5 Ceepxnepenopmupyemast YAC depmuonnas mogens 168
§ 6 Bospiie 3HavMeHus 10 B OO30HHBIX MOjesax 170
I'nasa 3. Jonmomuenus 171
§ 1. Bosmymenue rayccosa mons sa R7 171
§ 2. Peweryarbie 1001t ¢ JAaJbHOAEHCTBYIOIIMM HEOIPAHUYEHHBIM [IOTEHI[UaI0M 173
§ 3. Monsr ®enepbyma u pasnoxenne Barria 175
§ 4. JIpyrue paborsr 178
JIuteparypa 181

Tox uzmamnsa 1986

Towm 25

COJIEPYKAHNE

JI.A. ITactyp. CuekrpaJjibHasi TeOpusi CJIy4YallHbIX CAMOCOIPS2KEHHbBIX OIIEPATOPOB
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Bsemgenue 3

§ 1. AGCTpaKTHBIE METPUIECKHE TPAH3UTUBHBIE OMEPATOPEL 4

§ 2. O6mue nuddepeHnnaIbHbe I MATPUIHBIE METPUYECKH TPAH3UTHBHBIE OTepaTopsl 11

§ 3. Omuomepusie quddepennyanbabie U KoHeYHO-paszuocTHbie MTO IT nopaaka 19

§ 4. OgHOMEpHBIE CiIyd4aifHble OmepaTophl 34

§ 5. AcuMITOTHYECKOE MOBEJICHHE WHTEIPHPOBAHHON MJIOTHOCTH COCTOSHHM HA IPAHUIAX CIIEKTPA B MHOTOMEDHBIX
3aga49ax 45

§ 6. Toueunnlit cekTp B MHOTOMEPHBIX 3axa4ax 50

3akiouenne 58

JIntepatypa 60

A.A. Canoxkenko, N.II. Yysapos. Munumn3anusa OyseBbix (byHKImIl B Kjacce

JAU3bIOHKTUBHBIX HOPMAaJIbHbIX popm 68
§ 1. Beenenue 68
§ 2. Omenku nmapaMerpoB OysaeBbIX dbyHKIMA 74
§ 3. AropurMuYecKre TPYAHOCTH CHHTE33 MUHHMAJBHLIX A. H. . Teopus jOKaabHEIX aaroputMos 95
§ 4. AnropuT™MBl MUHUMU3ANUN OyiaeBbIX yHKIHT 98
3akmodenne 105
Jlureparypa 106

Tox n3mamnusa 1987

Towm 26

COIEPZKAHUE
M. 4 Kenasbept, FO.M. CyxoB. Matemaru4deckue BOIIPOCHI TEOPUU CETEl C 0UepeIsiMmu

§ 1. Beenmenue 3

§ 2. CymiecTBOBaHNE ¥ €AMHCTBEHHOCTH CTAITMOHAPHOrO pexkuma 20

§ 3. Touno pemraemsie momesu 40

§ 4. OcHOBHBIE ANNPOKCUMAIIMOHHBIE CXEMBI AJA ceTeil ¢ ouepenamu 59
Jlutepartypa 82

9.M. Kynmaes. Paznenmumbie cratuctukm 97

Bgenenwne 97

§ 1. Cmabas cxoaumocTsb pacmpeaenenuii m-PC 100

§ 2. Pacnpenenenune m-PC npu KOHTHIYaJIbHBIX ajJbTepHATHBAX 118

§ 3. Konkperusie m- PC' u COOTBETCTBYIOIIHE UM YCJIOBHBIE pacupejesenus 122

§ 4. IlpemesnbHble pacIpene/eHNAsS CTATUCTHK, OCHOBAHHBIX HA CIEHCHHIAX M CIEHCHHT-IacToTax 126
Jlureparypa 142

I'.B. MapTbeinos. BepositTHOCTHO-CcTaTuCTUYecKue nporpaMmmbl u3 “Applied Statis-
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