OT3hLIB
OOUIUAJIBHOI'O OIITIOHEHTA HA JTMCCEPTALIUIO
1. K. 3JIOTHUKOBA “UJEAJIBI AJITEBPBI OT'PAHNYEHHBIX
AHAJIMTUYECKNX OYHKINN: UHTEPIIOJIALIY 1
YPABHEHUE BE3Y”, ITIPEJICTABJIEHHYIO A COUCKAHUE
VYEHOI CTEINEHU KAH/IJIATA
OUBUKO-MATEMATUYECKNX HAVK

Huccepranua Wimsn Koncrantunosnua 37I0THAKOBA MOCBSIIEHA N3YYEHHNIO pas-
JITIHBIX MHTEPIOJIAIMOHHBIX CBOKCTB MOANPOCTPAHCTB B IPOCTPAHCTBAX OrDAHUYEH-
IBIX aHaIMTHIECKUX PYHKIMM, IIaBHbLIM 00pa3oMm B npocrpancrse H (D) orpann-
IEHHBIX aHATUTHICCKIX (DYyHKIui B eurmaroM kpyre. OcTaHOBUMCsT GoJtee TOIpOGHO
Ha OCHOBHLIX PE3YJIbTATaX JUCCCPTAIINN.

Bropast rmaBa siccepraliin mocBAMeHa U3y YeHNI0 HHTEPIOIATIMONHBIX [IPOCTPAHCTB
JUTST YKa3aHHBIX MOAMPOCTPaHCTB. OCHOBHBIM PaGOYINM WHCTPYMEHTOM WX MCCTeI0-
BaHHd sBJIACTCA JOKasblBaeMasi B jucceprarun Teopema 1. Oma mpeacrasiser co-
boit nocTaTounoe ycsoBue Ha mapy moampoctpascts C, D B npocrpanctse L2 (X, )
(31€ch 1 — KoHewHAst Mepa Ha X ) JUIst TOro, 9TOGHI IApa (CoND,,CND) 6uuna K-
samxryTa B mape (LP(X, u), L°(X, p)), rae Cp u D,, — 3ambikanus npocrpancts C
u DB LP(X, u) coorsercreerno. OTMeTnM, 4To OJIHO U3 yCJaoBuil B reopeme 1 Moxker
OBITH OZIHOTO M3 JBYX BUAOB: 1) HajJM4Me Y BCIOMOTATEIHLHOTO npoektopa P pasio-
xermst Kambaepona-3urmyna; 2) namuaue y C' CTpyKTYpLI MOLYIST HaT HCKOTOPOI
nofganrebpoit A B anrebpe L (X, i), ob6alatomen crenmarbabinm aIlIpOKCUMAaTHUB-
HBIM cBOiCTBOM (). [Ipu 9TOM aBTOPY yAa/10CH TPH TOKA3ATENLCTBE H3SIHO CBECTH
/IBa STUX CIy4asl B OJUH, ITOCTPOUB BO BTOPOM CJIYYAe C IOMOIIBIO MCIOTb30BAHUS
AHATUTHECKUX CPE3AIONUX (DYHKIMI HEKOTOPOEe Pa3JIOXKeHHe aHHY/TIATOPa MOLYJIs
C, aHAJIOrUYHOE pa3JIOXKEHUIO Kamaepona-3urmynga. [pumensis teopemy 1, as-
TOP JIOKa3bIBaeT K-3aMKHYTOCTE Mapbl IPOCTPAHCTB, KOMHBAPHAHTHBIX OTHOCHTE b
HO oneparopa obparnoro casura (K}, K;°) (sumeck 6 — BHyTpeHHsst dbyukins), B
mape npocrpancts (LP(T), L*°(T)) (na emunmuanoit oxpyzxuoctun T 110 CTaHIAPTHOM
mepe Jlebera) mpu p > 1. Ormernm, uro K -3aMKHYTOCTDL Tapbl ITPOCTPAHCTB Xapau
(HP(T), HY(T)) B (LP(T),L9(T)) mpu Bcex nokasarensx | < p < g < 00 U3BECT-
fa ye 110 Kpaineil mepe ¢ Havana 90-X TOJ0B, B TO BpeMsl KaK yKA3AHHBIH BbITIe
PE3YILTAT ABJIACTCST HOBBIM. C IOMOIMIBIO yCTAHOBIICHHON K -3aMKHYTOCTH aBTOp JIer-
KO BBIMUCIIAET MHTEPIONANMOHHEBIE NPOCTPaHcTBa i mapsl (K5, K§°), moms3ysics
TPOCTEIM  yTBEPKJICHUEM O TOM, YTO MHTEPIOJANMOHHOE IPOCTPAHCTBO JUIS [apbl
K-3aMKHYTBIX TIPOCTPAHCTE €CTh MePeCEveHIe CYMMBI STHX IPOCTPAHCTB ¢ WHTEPIIO-
JIIIUOHHBIM IPOCTPAHCTBOM “obbemMimoneil” mapnr. /lamee B 9Toif riaBe 10KA3bIBAETCST
Alocrarounoe ycnosue K-3amknyroctn napst (Kj (wi), K§°(ws)) — BeCOBBIX aHaTOrOB
upoctrpancrs K[ (31ech wy, wy — Beca Ha OKpy»KHOCTH T) — B mape coorsercrByIO-
IMUX BECOBBIX mpocTpancTs (LP(wy), L (w3)) npu aocrarodso Gonbmmx p. Yeiosme
bopmympyeress B TepMuITax MPHMAITCIKITOCTH BECOB ONMPEACTCNTHIM Kiaccam Ma-
Kenxaynra. JloKasaTesbcTBO 9TOrO yTBEp:KIEHHST OCHOBAHO Ha AHAJIOLe TeopeMsbI 1,




T7ie BMECTO pasiioxkenust Kajbaepona-3urMynia HCIOIb3YeTCs ero BeCOBOil aHaJIor,
nosyennbiit B pabore JI. C. Ammenmosa n C. B. Kucssikosa 2004 roma. Anaiorndmo
HPEABIAYINEMY JUIsl YKa3aHHBIX MOANPOCTPAHCTB BBIYUCIAIOTCS HHTEPIIOIAIIOHHBIE
mpocrpancTBa. Ciie/lyeT OTMeTUTh, 9TO NPH JI0Ka3aTelIbCTBE Pe3YIIbTATOB U3 2-H Iiia-
BBl aBTOD JIEMOHCTPUPYET YBEPEHHOE BJIaJeHIe TAKIMU METOMAMHU, KaK Pa3JIOKEHIe
Kaznpnepona—3urmynia n MeTo aHaIMTHYECKIX CPE3ATONINX hyHKIMIL,

Tperbs riaBa auccepranuu moCBsIeHa PEMICHIIO 330491 06 UIealaX B OAHAXOBLIX
PeIeTKax MocjeoBaTesIbHOCTel. YKazaHHasl 33/1a1a IPeCTaBIgeT coboil GeCKOHE -
HOMepHOe 0000IeHe U3BECTHOI 3a1au1 00 ONUCAHIN Heala B aiaredbpe H> (D), no-
PO’KIEHHOTO JAHHBIM KOHEYHBIM HabOpoM (byHKIWIL, KOTOpas B CBOIO 0YEpEIb TECHO
CBsI3aHa C KJIaCCHYICCKOH 3ajateil o kopome. IIpexkie seero B 3Toit rimase mokasbiBa-
€TCA Pa3peINMOCTh 3aJain 00 maeasax BO BCEX IMPOCTPAHCTBAX I, mpu p € [1,00).
Panee pazpermmmvocTs sroit 3aaun B l,, GBLTa M3BECTHA TOBKO TIPN p = 2: W3HATAIb-
HO B pabore Tomoxkonnukosa 1981 roma COOTBETCTBYIOIIUN PE3yJabTaT ObLIT MOJIYYEH
A nokasarens 4, a u3 paborer Tpeitra 2007 roja OH BBITEKaeT IS TTOKa3aTeJsst
(1 4 €)2. OTMeTuM, YTO UMEHHO U3 [OCIEIHEr0 pesynbraTta Jid lo aBTOP BBIBOIUT
NPUBEACHHOE BBIIIE yTBEpXKAEHME NI Beex p € [1,00). [amee B 3TOM rmase no-
Ka3bIBACTCst OO PE3yJIbTaT O PaspelMMOCTH 3aJadu 00 ujeajax B G-BOIPHYTHIX
pemerkax co coiictoM @ary. XoTs AT COOTBETCTBYIONIETO ¢ MPOCTPAHCTBO l, sB-
JILICTCS q-BOI‘Hy’TOIL/'I peHI(}TKOﬁ, yKaSaIIHbIﬁ BLIIIIC pCE3yJibTarT JIJIst lp HCJIL34 CUUTATDh
CJIEACTBUEM IOC/IEIHEr0, IIOCKOIBKY Ha HEM OCHOBAHO JOKA3aTelbCTBO 3TOTO OBIIEro
pe3yJibTaTa. TO‘ITTCG, IIpU Cro JJokKa3aTe/ILCTBC HUCITOJIL3YCTCsI CJICJTYTOIICC M3BCCTIOC
YTBEPZK/ICHHUE, ITO ¢-BOrHyTasi 0aHAXOBa PereTKa o cBoicTBoM PaTy mpecrasisier-
Cs1 B BHJIe TPOUSBE/ICHNA [, Ha HeKOTOpyIo GaHaxoBy permeTky Z. Jlajee ¢ MOMOMIBIO
TPYAHBIX TCXHUYECKNUX YTBEPXKJIEHUN MOKA3bIBAETCS, UTO U3 PA3PEITUMOCTH 3aadu
00 upeanax B l; clefyeT ee pasperiuMOCTb B IIPOM3BEICHIH lg - Z. Ormernm, 4TO
OCHOBHBIM METOAOM J0Ka3aTeIbCTBA 31€Ch CJIYyKHUT MeTO/ PylnKoro, ocHOBaHHBIH Ha
HEKOTOPOH TeopeMe O HENOABUIKHOH TOYKe.

CTOHT BELIEIUTD, YTO B JIUCCEPTAIMN COACPAKUTCSI HOAPOOHBIN U MIMPOKUI 0630p
1o Teme nccaenosanus. [Ipn sTom npusenena #e Tosbko GubamMorpaduIeckas CrpaB-
Ka, HeIIOCPCACTBCHHO OTHOCHAIAYICId K pe3ysibrarTaM AUCCCpPTaIu, HO U O6Cy>K,Z[2lIOTCﬂ
MHTEPECHBIE KJIACCHIECKUE BOMPOCHL, 3aTParuBalolie 00I1acTh MaTeMaTHKH, KOTOPO
MOCBSIIEHa uccepTarnust. Bosiee TOro, paji W3BECTHBIX paHee yTBEPYKICHMI MPHBO-
AUTCA € UAEAME JIOKA3aTeNbCTB. Bee aTo leMoHCTpHpYeT mupoknit Kpyrosop aBropa.

K pabore nmeercs psi saMevanmii;

1. B dopmynuposke Teopemb 5 pazpenmumMocTs 3a1a4qu 06 naeajiax yTBEPZKIaeTCs
BO BCEX MPOCTPAaHCTBaX [, npu p € [1,00) ¢ nokasameaem (1 + €)p. Oxrako
U3 MPUBEJCHHOrO JI0Ka3aTeIbCTBa I caydad p € [1,2) (mocaeaauit ab3ar na
crpanutie 70) cirefyer ee pa3penmMOCTb TOIBKO JIUIID € TOKA3ATEIEM (1+e)2.
HeticTBuTe B0, aBTOP NIpeACTaBAACT TPOCTPAHCTBO lp, = Iy - lg, a nanee, uc-
IOJIL3Yst “cpesku” 1y, HpuUMensier TeopeMy 6 U JICMMY 8, KOTOPDIC B CyMME JAI0T
PE3YABTAT O PA3PEHIMMOCTH 3aJa' M B ITPOU3BEIECHUN PENIeTOK, HO C IOKa3a-
TEJIEM OJIHOrO M3 COMHOYKHTEJIeH, B JAHHOM ciyvae [y, a rmokKasareib JUist lo,
norydeHublit B pabore Tpeitnst, (1 + €)2.

2. B dopmymposke Teopembr 7 paspermmmocts 3a1a9u 06 ujieasiaX yTBEp:KIaeTcd
BO BCEX ¢-BOTIYTLIX peniérkax X co cpoiicrsom ®ary ¢ nokasamenem (1 + €)q.
Oxnaxo u3 puBeIeHHOrO JT0Ka3aTebeTBa (IIepBbIit ab3ar Ha crpanutie 71) npu
q € [1,2) cienyer ee pa3permuMocTh TOTLKO JIHIIL ¢ TTOKA3ATEICM (1+¢)2. Heir-
CTBUTE/ILHO,; 3/1eCk aBTop mpe/cTasiser pemerky X s suge X = [, - F qua



HEKOTOpOI OaHaXoBOM pemreTky F', mMocjie 9TOro CrpaBeimso YTBEPIKJIAeT, 4TO
MOXKIIO CIMTATD, UTO ¢ > 2 (mofmiepkueM, 4To mpu ¢ € [1,2) Mbr momyumm
X =lg - F aus1 nekoroporo ¢’ > 2, Ha caMoM JieJie B 9TOM CJIyvae MOXKHO CHH-
Tath ¢ = 2). Jlasee amaJormdHo MyHKTY 1 MpHMemsercs Pe3yILTAT PO Mpo-
M3BENEHNe PeNIeToK, U3 KOToporo (B ciaydae ¢ € [1,2)) cieayer paspenmmocts
3azai B X ¢ TEM JKe HOKasaTeleM, 9To u jytst [y, a on ecth (1 +e)d’ = (14¢€)2
(ry mmn (1 4 )2, ecatur yuecTn, 4TO MOMKHO CHHTATE g =3,

B omupenenennn paznoxenmst Kambaepona—3urmymnma ma crp. 22 me CKa3zaro,
9TO (DYHKIUU g U 1 JOJZKHBI YAOBJIETBOPATE YCJIOBUIO ¢ = g + 1.

B noxasarenscrse Teopemsr 2.14 ma crp. 27 B weTseproii CHHM3Y BBIKJIIOYHOI
dbopmyite B nepsom HepasencTBe BBIpaKkeHne crpana CIIeJlyeT yJIBOUTH U, COOT-
BETCTBCIHO, B KOHCHOM onenke nosyaactes 4||h| g2 smecro 2||h|| 2, uro cosep-
[IEHHO He BIMsIeT Ha JIAJIbHEHIINe pacCy sk IeHusl.

B dbopmynuposke semmbr 2.15 na CTp. 28 TpeGyeTcs, YTo0BI Y ObLIO HATYpATh-
HBIM 9HCJIOM, 6()JIbIHI/IM 1. O,ELHELKO U3 IIPpUBEICHHOTIO JJ0Ka3aTeJIbCTRa KazKeTcd,
ITO U 171t Y = 1 yTBep:KJIeHHE JICMMBI OCTAHETCSI B CHJIC.

[Ipn nokasarenscrse semmbr 3.10 na cTp. 65 OBLIO OBI He JTUTITHUM HATTOMHU T,
HITO P BO3BEJICHIN OAHAXOBOM DEIIeTKH B CTeNeHb, MEHbIIYIO 1, CBOHCTBO Ga-
HAaXOBOCTH HACJIEyeTCs.

B Auccepranunm COOCPXKUTCS Macca HGTO‘{HOCTQVI, CBA3AHHBIX C 0003HadYeHUEM 1
IIOCJICAYIONIUMU CChIJIKAMM Ha TCOPCMDI, d)OpMy.HbI M Tl

7.1 B nepsom a6zame nHa crp. 42 aBTOp CChbLIaeTCsA Ha ycnosus (Al), (A2) n
(A3) B ycuoBun ), KOTOpBLIC HA CAMOM JCJIC B onpejesenun obosuaennt (i),
(i1), (473). A Bo Bropom af3ale OH MUIIET: “OCTATIOCH [OKa3aTh, 4TO Y 06/13/1aeT
ceoficTBamu (A1) u (A2)”, KOTOPBIX, KK Y7KE OTMCIAIIOCH pariee, B nccepTamuu
HET, HO-BUIMMOMY UMest B BuJly moj obosnadennem “(Al) u (A2)” cpoticTso 6)
B YCJIOBHH Te€OpeMbl 00 MCIIpaBJIeHnn Ha cTp. 41.

7.2 Ha ctp. 51 B 10Ka3aTebeTBe TEOPEMBI 10JKHA GBITH CCBLIKA He Ha Teope-
My 1.5 (koropoit B mucceprarmn mer), a Ha Teopemy 2.10.

7.3 Ha crp. 51 aBrop dhopmymupyer u nokaspsaer TeopeMy 2, Ha CaMOM JeJIe
9TO TeopeMa 3 W3 MEepBOM TIaBbl. AHAJOIHYHO Ha crp. 53 chopmymmposana
TeopeMa 3, KOTOpas Ha CAMOM JleJie Teopema 4.

7.4 IIpn mokazareabcTse Jemmbr 3.10 ma cTp. 65 aBTOP B TEKCTE CCBHLIACTCS I
JeMMy 2.9, Ha caMOM JeJie 3/1eCh JOJKHA OLITh JeMMa 3.8.

B nucceprannm comepsurest GOJIBIIOE KOMMYECTBO OMEUATOK 1 HETOYHOCTEI,
KaK HEIIOCPEICTBEeHHO B TEKCTE JINCCEPTAINN, TaK U B UCITOJIb3EeMBIX MAaTeMATH-
Jeckux cumBodiax. Ilpusesiem nekoropole u3 mux:

8.1 Ha cTp. 7 ur BO Bropowm abzane, u B onpeaesenmn 1.2 HaIMCaHo, ITo ¢ = 1,2,
XOTd Ha caMoM Jeste ¢ = 0, 1.

8.2 B onpenesrenun pazioxenus Kanpaepona—3urmyHnia 101KHO 6BITH BMECTO
“a npocTpaHcTBO” HAlMCAHO “B IPOCTPAHCTBO,

8.3 B nocsiesmeit crpouke Ha cTp. 25 BMECTO “CXOMATCS K LP (1) nomxuo 66ITh
“exomsrest B LP(u)”.



8.4 Ha crp. 32 nepex dgopmyioit (2.9) BMecTO “cTporo Gombimoe” JTOJIZKHO OBITH
“cTporo Gombmee”,

8.5 B dopmymuposke teopenmbr 2.19 ma crp. 36 yrBepxkaaeTcss K-3aMKHYTOCTE
maper (HP(T?), H>(T?)) s nape (HP(T2), H*(T?)), a nomxia OBITD, KOMCHIO
ke, B nape (LP(T?), L>(T?)).

8.6 B coorBeTcTBHN ¢ 0G03HAYEHISIMIT ABTODA B 1IEPBOI CTPOUKE JOKAZATEBCTEA
Teopembl 3.13 BMecto oboznatenus H*® (F) nomkno 6urre H® (D; F).

9. B aBropedepare B bopmynmupoBke Teopembl 2 Ha crp. 4 yTBepxjaerca K-
3aMKHYTOCTb Tapel (HP(T?), H*(T?)) B nape (HP(T?), H*®(T?)), a momxna
6urTh, KOHEHHO e, B mape (LP(T?), L>°(T2)).

HO,ZLBCILCI\/I uror. B JAUcCcepranmm TIOJIyI€HDI CJICIIYIONINE OCIHOBIILIC PE3YyIbLTATDLL:

1. Jlokazana K-3aMKHYTOCTD napel mpocTpancTs (K g , K§°) B mape npocrpancts
(L7 (T), L(T)) mpu p > 1.

2. HMokazana K-samxmyrocts maper (K7 (wy), K 5°(w2)) B mape mpocrparncTs
LP(w1), L*° (w2)) IpH HEKOTOPOM VCIOBUM Ha Beca, w1, W2 U JOCTATOIHO OOJThb-
’ p p b y W2
muX p (3aBUCATIAX OT wq U wy).

3. Jlokazama paspemmMocThb 3a/a491 06 mieanax b ¢-BOTHYTEIX DENIETKAX CO CBOIi-
crBoM Dary, B 4aCTHOCTHU, B IIPOCTPAHCTBAX l, mpu p € [1, 00).

Bee ocroBHBIE pesynbTaTh JCCePTATINT OIYOJIMKOBAHBI B PEIeH3NPYEeMbIX Kyp-
Hasax. Bce onum HOBLIe 1 mpencTaBssAIOT UHTEpEC JUIA CHEIUAINCTOB 110 BEIleCTBEH-
HOMY ¥ KOMIUIEKCHOMY aHaJIu3y. ABTOpedepaTr MpaBUILHO OTPasKaeT coJlepryKanme
muccepranuu. CanuTaro, 9TO HECMOTPS Ha CJe/IAHHLIC 3aMevYaHusI, KOTOPbIC HE BJIMUSIIOT
Ha OCHOBHBIE PE3YJIETATEI, TUCCEPTAIMsL TIOJTHOCTBIO YIOBJIETBOPSET BCEM TPeGOBAHI-
ssM BAK, mpenbsiBiisieMbIM K KaHIHIATCKIIM AUCCEPTALUSIM, a €€ aBTOP 3JIOTHUKOB
Niba KoHCTaHTHHOBUY 3aC/Ty KUBAET TPUCYKJICHHUST eMy YYeHON CTeleHN KaH/I1I1aTa
busnKo-mareMaTHICCKIX Hayk 1o cunenpasibnocru 01.01.01 — “Bermecrsennnrit, Kom-
IJIEKCHBIA ¥ (DYHKIIMOHAJILHBIH aHams”,

Crapmmit Hay9HBI! COTpYIHUK
OT/e/1a KOMILJIEKCHOTO anasm3a MUAH
KaHIuaaT pus.-MaT. HAYK

01 MM 2019/\‘ (//M/ Komito A. B.
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