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Hexponor

17 nonaGpa 1876 r. Ba 39 roxy MASAY CKOBTACH BUANNI COBETCKHN MaTeMaTRE Tpnropuit
fnosnesuw Jloaanopowul.

P. A. Josanosekalt popmnca 29 moabps 1937 r. B Jlenmarpape. B 1555 1. T'paropait
fKopiesEY WOCTYUNI Ha MATEMATHEO-MEXAREULCKuY Qaryanter JleEUHIPRACKOTG yRUBEDr
CHTOTA, WO ORQHYANER KoToporo B 1960 r. om 6ma ocvapimer = acuupantype. Ero mayemns
pyrosogurenem Oun B. 3. Byumx. C 21010 BpoMeny BaUnRaeTCH UHTEHCEBEAR HBAYYRAT NOATEN b~
gocth Ppuropus firosaesuwa. B 1962 r. I, J1. JIosaEOBCKHI BPRCTYNAST X TearorMecKod
pabore na radenpe sucmell MaTEMaTRKE B Boemuo-mmxeneprom Kpacuosramernom HECTHTYTO
au. A, @, Momadcroro.

Hayunne marepecs I'. S, JI03aR0RCKOTO © CAMOTD HATAAA OTHOCHINCE H TSODHE BEXTOp-
BEIX pemtevoR. ITpn svom Gdnrmas wacTs ero pafor 6Maa BOCBAMena 0aHAXORLM penieTxAM,
T. 8. BOKTODHEIM DeISTHAM ¢ MOROTORHGH HOpMON, N0 OTHOMIBEMI X KOTOPOH HPOCTPARCTEO
ORA3HIBASTCA NOABHM, IPpRroprik FKORMERNT NEPBLM OCYMIECTBRA CHATE? TeoDRE GAEAXOBHX
pemerox 1 HaEAXOBMX npocTpaEcTS. OB BHEC TAKME SRATUTEFHHELI BHJA} H B CARTe3 Teopuit
$a8aXODHX PeRIeTOR B NPOCTPARCTS USMEPHMELX (YK,

Ocoboe mamManne I'puropms AkosneBmaa b Teuemue Beel ero mayssoil gesTeanmOCTH
mpneiexamn KB-upoctpancrsa (npoctpamcrsa KasToposusa — Bamaxa} — nopARKoRo-0oI~
JHe (aHAXOBH DENIeTRH, B HOTODHX TOOOAOTHA K HOPHNCK COTNACOBATH, B MRBECTHOM CMAGIS,
nanGonee Tecuo. KB-uPOCTPARCTEA BABNMA T IEHTPANDLECE MBCTO B HAHTHASTCRON RuCceprailnm
Tprroprn Swopsermes, sanmmenyoit um p 1065 1. Henoansyna ssefiegnoe ente Ji. . Kagropo-
BRYeM offiige MOHATHE PYEKOUN OT DASMOHTOR HOXYYHOPAKCIEHHOTO HPOCTPARCTEA M HEXO[R
H2 nponasonbrore KB-npoerparcraa X, . . Josamescuit CTPOUT npocrpanetaa X, (p 2= 1),
UPEACTRBRAAKTING RAHAAOT HPOCTPAHCTR Ly. TMpoerpancraa X, mawme orasmBawtTen KB-npo-
CTpasCTHaMy H BpuToM upR p > 1 orw peduekcusnn. Tyz e [puroprit Arosnesny BHACHAT
CTRPYRTYPY HPOCTPAHCTBA, CONPMKEHHOTO K Xp (p > 1) {2], {5). 9ta pesyusvraru Tpuropas
fAEopnesuta cTaky NOXONENME [RA £TO MEOFORHCHeHHMY G0Jee HNO3AAUX FCCASROBAHMH npo-
CTPABCTE THNA X;;, BOCTPOCHHHX YHte HO NPOMSBORLECH GamnxoBoi PeIaTHO.

I'. A. JlozanoBeromy NpUHAZIGKAT REKOTOPRS KPUTEPAR TOTG, ¥T0 3afasHan fapaxosa
pemeria X Apgaerca KB-mpecTpamcTBOM,

B rteopua HOPMHPOBARHHX DEMETOR WCRAIDTHTOIHIO BAXEYI DOJNL . MIDReT CBOHCTEBO
HENPPPHRTOCTH HOPME: BOPMA HAsKBAETCH (HODARKOBO-}REIPOPMBRON, ©CAN ISl BCSKOTO
YORBANMETO HAUPABICHUA NOROHMATORBHSX HISMERTOR zg + O myeen §f z5) — 0. B paforax

Fpuropns fxopnesnya yRensercs SRATHTENLEOS BHAMAHAE CBONCTBY HBNPEPHBHOCTA HOPMEL -

R BHACHASTCA POMb 3TOTO CBONCTHA NP PENIPHEA MROTMX BONPOCOD ({101, 112}, 11867, [43D).
Hanpmnep, BM yerasgsiena caeqyoman teopema [12]: scaa ¥ HOPMBIBHOS @ 3aMKEBYTOR 10
BOpME DORNPOCTPARCTRO Gamaxosa K-mpocypamersa X, upmuem HOPM& B Y HenpepslsHa, 10
npoextop u3 X Ba ¥ CYMEcTBYeT TOTAR T TOABKO T0Tga, Rorma Y —nonoca n X, Bes HElpe-
PHBEQCTH HOPMH B ¥ aTa Teopema me mepsa. I, f. Jlosarorcxay BHAC TORESAH0, WTO Hempe-
PHIBHGCT: ROPMEL B §aHax080M K-npocrpaactns X pasmocmisug HAMIOMY 13 CAOAYIONEX ABYX
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e .. GaHaxOBHX mpocTPaEeTR) I).2) B X BHOONMECHO MIBECTHOS yoaoBme (u) A, Teasusckoro. Tem

e T " camuim,, eCHR iR’ GaHAX0BRIX K-upoeTpancrsa naomop@bﬂm Kak GamaxoBsl @ HOpMa B, O,I(HOM
| .. H3 HEX HeODePHBHE, TO M HOPMA B [IPYIOM TOxKe genpepussa [16]. .

- . . - Npusnuomansye g naes Tpuropms firoBnesuda oxapaxTepusopaTh B TepMuUNAX, cuARags

HHX TOTLKC C TONOJOIZSH, PasfRIRile CuoHcTsa GARAXOBHX DEIIOTOH, OUpEREAfeMEe € Ho~ -
. MOMBIO BOPAAHA, MOMYIAIA PASKUTHE M B fanbEedmzx ero paborax {J13), [18]). Tax, manpm-
...M&p, eMy YJANOCE OOACATE B TucT0. (AEAXOBHX TEePMHHAX NPOCTPARCTAO UOPANKOBO-HEmpe-
-pHizENX nuBefinnx QYEKOHOHEAI0B HA GamaxoBOM npompanc*rne CONPMKEEHOM K O CHSBOTE~

Nocronnnoe pRAMaHKE, yReaasmeecn T, fI. JI03aHOBCKEM BONPOCY O CTPOCHRE COOPA~
.07 .. skemmsmx mpocTpascTs k Gamaxossm pemmerwam (ca. [8], [18]=[20], [33], (341, {371, (391, [42]),
* DpUBeNO er0 TAKAS ¥ OTHCKAHEI0 PEANNSALEM UPOCTPAHCTEA DPEryIAPHHX $YIHOUOHANOR
o {115], [24]), Opmaxo, eciw TOPARKOBO-EEIPEPHBELS GYHKNEORANA Ha A-IPOCTPRHCTES MOMHD
T - PeamEaoBATE ¢ NOMOMBN BJEMEHTOB MAOKCEMANLHOTO PACHIEPEHKS TOTO e K-IpOCTPAECTEE,
: TO. UpM PeANdzALUH HPOH3BOALHEX PErYIAPHHX (YHKIHONAIOE. IPUIOAMTCS NCHONbAOBATE
-4Boxes MAPOKOe» K-npOCTPAHCTES, ONPOFSISHENM 06Da30oM caasamme ¢ Tewm, I Q)ym:unona-
NN 33HAHE. .
. Bonbmoit muxn pafor T. f. llosamoBeroro nocsames npeofpasosarmio GABAXOBHX ~
* pOETOR © nouomuo sormytax $ymmnad {[11], [17], [21), [22], [271—([29]}. Hpocrpaacraa,
- TONYHAKIIHECH OPHE TAKOM peofpasoBARE, MIPANT BAIKEYIO DOML B CTABIIENM CefMAC Ye -
Vet 'KIACCHIOCKEM Pasfene PYEKRZECEAILEOTO GRANNIA — TEOPUA HETEPNOJANNE RAHEHAHI 0N+
. patopos: IIpn MCCIENOBARBE BPOCTPAHCTR, MOJYIAOMUACA IPY UPeoGPABOBARMN ¢ MOMOMBKY
BOTEYTHX (YERAZH, B, B 4ACTHOCTH, NpPOcTPaECTE Haxpiepona Tame X})-5X {, MIEPOKO ACHONB*
BYGMEX B|IPHIOMEHEAX,, RAMIIA opaMeHesNe YOOMARYTAA BHINe passutan 'paropuesm Axcene~
) BI9eM HAeA KAHOREYECKON PeANE3aNEN NPOCTPRHCTBA PEryASPHAX GYRKONOBANKOE. Hemomb- -+
| " ayx ety peammsanaio, I'. 51, Jiosamoncxmil am monEoe omMCAEHS® HPOCTPANCTEA, CONPSIHEH-
0 L0T0 K Gamaxopoil pemerxe Tuma X3-2X§ ([45), [17D). Peaynb'rafrou 8THX HCCRERoBaEmil Bunn
. ©  WMETEPNGIADMOHEHEE TEOPEMH, IOKABANEHE [pHropHeM SHOBJEBMWEM OPH CaMHX caafux

e

’

¢~ D'paropusa flxoBiesrua XapPaKTCPHN HX GOJHOTOH B BAREDIMEBHOCTEIO. MM Tarske GuI mocTpoen '
KOHTPOPHMEp, IOHASWBALMTAI, 110 KORCTPYRIAA Ha.nb,qepoaa X}-*X$, Boobme romopa, BE .
ABAASICH UBTEPNONAUUORHECH [26].
. Opnga na nocnemanx paGor I'. A. Jlosarescxoro [41) noceAMERa CRONEHNI0 ROMILIGKCHLX
MeTOnOB HETepPIodANEN Halblepona B ciiyuae 04BAXOBHX pemerox K Gosee Ipoctofl BelnecTsen-
noil "KorcTpyKoEM Tana X3-4X§. Ilpnm yeaoBusx, ROTOpHE B DPEAGKERAAX, KK NPaBuio,
- pHnmesgaworca, I'puropmem ﬁuonnemmem G0N0 Hailjeno reOMETYRYIECKOS OMMCANEEG WIBECTHEIX |
R upochaHdTB' Hanspepora toma [X,, X,1* & TepMunax Goxee HpOCTHX DO KOECTDYHROBM Hpo-

- erpaders tema X§-¢X§. Mmemmo, @M BHJO JOK23AR0, WTO eMEHYHNE oiap DPOCTPRBCTSa |

TR [ Xo, X,)# ecTs samMuRanme 1o BOPMG eMUBHTHOrG apa upecrpancTsa X§-5X3 B npocTpascTee
CE o Xy -~
" Hapspy ¢ abcTpaxtHoi Teopaeu T'. f. Jlosanosernil MEOTO 3aHBMANCH W N3YZeHEUEM paa-
- NBEYHEHX KOHKDETHHX npocfrpagc'rn opocrparct8 Opamya, Mapnmmxesmsa m gp. ([34],

sl 138, (42D

CL . IlpeoBpazonanue GamaXoBHX PeMETGK ¢ HOMONIBI0 BOTEYTHX OYEKOEE, 4 TaKmke pag
D BOUPOCOB, KACAIOMEXCA CTPYKTYPH 6aHAXOBLX POMETOK B COUPAHEHENX K HUM HPOCTARCTE,
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bl :‘-coc:ranmm COJIepIKAHNE p;ox'ropcrcon Aucceprayuy I'. f. JIosaBOBCKOro, SamumeREOfl M e

B 1973 1.
N 061‘13.0‘1“-5 mayumstx matepecos I'. f. Jlosanorckoro magexo He UCHePEHBANAch 3ATPOHY- -
L THMPI 3fech BONpOCAME. Ynomsmem of ero mccnenopaswax [0 oGMEM CBONCTBAM KOFYCOS.
B Hopnuposamamx DPOCTPANCTBAX [1], mo Teopnu BHUYRANZ $YAKIMI, NO TEOPHEN NHHCHEMX
OTEPATOPOB B nonyynopagcqeﬂamx mpoerpancteax ([4], (6], [36], {45]), mo TEOPETHKO-MHO- .
mecrpenzoli Todonormn ([301, {401, {44]).
.« B'umcrmryre mm. A. O, Momaickoro T'paropnit AkosnesET 09eEb GHICTPO POAREL cobsn .
o ng.ntﬁnmqmenbnb TANaNTIRBNE npenofasatens. OH wpogenan OTPOMEYK PafoeTy HO HALE: . -.

‘yenbrii: ) EEKaKOe- IOANPOSTPARCTEO0 B X He- MOMET ‘GuTh m3oMOpdEO (R'cMuICTe TeopuR ;- #

RO¥ HOpMApOBaEHOM pemerre [18]. e

i Tpef0oBaRNAX, HATATAEMAMX HA MCCAEAyeMhle UPOCTPAECTEA, Bre MATEPHONAONOHENE TEOPEMES - -, |
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TPHIOPIHH AKOBJIEBAY JO3AHOBCKHM

o canmo ] pe,u;amnpoaaﬁnm yieGHNX nocoﬁrm, COCTABMEHHHX HA Ka@enpe Bmcmen MﬁTBM&T‘EI{H.
BTHME ‘mocofuaMa kKadefipa N-CTYACBTH IHPOKO NONB3YIOTCA | cefimac,

T. §. JosaHoBckmit 6L IpesBNEafAO paﬁomcnocoﬁeﬂ W TepBOE MECTO B ero jeAtelibr - 4
 HOCTHE ECeTAd, B Iofoe BpeMA rofa, He ncmmqaa W MeTHETO OTIYCKA, BANEMaja MATEMATUHA. S
W "Ero ROGPORENATENBEOCT: K KOIAeraM i YUeHWKAM, er0 MOCTOAHEAA YPIEYeRHOCTH HOBLMME ] :
Do Ma'reMamqecKnMn HAEHMHE, KOTODPHMY OH MeApo NEARNCH C LPYTHMH MATEMATHKAME, CO3/IaBATE C o
EEE 'Boxpyr HeTo »MOOHOHANLEYI0, TEOPIECKYIo aTMochepy. MOKEO He COMHEBATLCH, UTO eciu O oo
" .. Hememmit Tparmaeckuit cayvait me ofopBAIl TaK DPAHO ero KusHy, [pUTOPHE]l ARCBIERNT CopAAR !
" GEE eme o%eHs MHOTO B CTONB AW00MMOH AM HayHe ITaMaTs O HEM COXPEEE[TGH HABCETHA ¥ BCEX,
.7 KTO ero. 3HAM. .
- A. B. Byxeaace; A. H. Benmep, g A B.mawuupoa, B. 8. Byauzx, i

J:B. Kanwmoposuy, C. M. JToauncrut, E, M. Cenenod

CIIHCOK TEYATHBIX PABOT T, 4. JOIAHOBCKOTO )

S Voo o KOHycaX B HOPMHDOBAHHHX CTPYKTYpax, Becrm. JITY, M 19 {1962), 148—150. _ ‘.
i .7 2. 0 romonornueckk peguexcusEnx KB-npoctpancrsax, JAH 158:3 (1964), 516—519."
U O cuerso- HOPMHPOBAHELX TOMYYNOPAACIeHERX roabuax, CMIK 6:4, (1985), 867—880. I
T "4, Ilva samedammg of omepatopax B LDOAYYHOPAACIERHEX UPOCTPAECTBAX, Bects:. JIT'Y, ' -‘1!

e 0 19 (1985), 159—160.

S 5.0 peueKCHBHEX OPOCTPABCTIAX, ofofmaomux pedleKCABENE HPOCTPAHCTBA Op:mqa, o '
S TAH 163:3 (1965), 573—576. :
- 6,0 pourm METerpadbHEX ONEPATOPaX B KB-mpoctpancrsax, Becrm. JITY N 7 (1966), : .

’ 3544, '

SR 7. O METPE‘IGOKOH TIONHOTE HOPMEPOBAHHKIX K CUSTHO-HOPMHPOBaHHHRX CTPYRTYR, Becra.

' CJITY, Ne 19 (1966), 12—15 (comm. ¢ B. 3. Bymmxom).

© '8, O nmpejiene HmoCIef0BATeNBHOCTH DYBROEOEAJIOR B nonyynopﬁ:mqeuamx npoc'rpaﬂc'max,
" Becrm. ITY, Ne 1 (1967), 148—149.

. ' "‘9. 0 GapaxoBHX cTpyKTYpax W Gasmeax, Pysrn. apanms 13 (1967), 92. .
AR (PN Buongge AOHEeHHHe (YHEKOHOEAAN W pefUIeKCHBHOCTE B HOPMHPOBAHERX crpymypax R

> i 'Hasb. Bysos, marem., Ne 14 (1967), 4753 (coBM. ¢ A. A. Mexnepom). et
1.7 .+ A4, O 6amaxoBHX crpynTypax Kanppepona, JAH 172:5 (1967), 1018-—-1020. s
L 12 ‘O mpOeKTOPAX B HEKOTOPHX GaNaX0BHIX CTPYXTYpax, Marem. samerry 4:1 (1068), 41—44, N
f. 43, 0 meKOTOPHX TONOJNOrMYecKuX cBoHcTRAX 0aHAXOBHX CTPYRTYP K o6 YeNOBHAX HX pecb-'
’ nexcussocTH, JAH 183:3 (1968}, 521523, .
.o 4 O MoEOTOREOM PACTPOCTpaBeHUE HaKAXOBOH HOPME ¢ ‘BeKTOPHOM GprKTyphI Ha ee momod- <
“"  memme mo Jlemexmaxy, Becrm. JITY, Ni 13, (1969), 51—53 (coBy. ¢ 'B. A, COJIOEBEBBIM)
% +" . 45. 0 peaimBaiEu HPOCTPAHCTE PeryIAPHKX $YHKIUMOHANOB ¥ HEKOTOPHX ee upnMeHemmx, R
o - AT 183:3 (1969), 522—524. e e
16. O wsomopdHEX GAHAXOBHX CTPYKTYPAX, CMH 10:1 (1969), 93—98. . -”_"j:
17. O HerOTOPHIX GapaxoBHX cTpyRTypax, CMMR 10:3 (1969), 584— 509, coe AT
e -18. O BIOJEE ' AEHEGHHENX (YHEKOUOHANAX B DONYYIOPAROTCHHEX npoa*rpanc'max, Mates. ’
< UL samersm 8:2 {1970), 187—195. '
- 19, O 6aBaXOBMX CTPYKTYDax ¢ egmmmmeit, 1138, By3oB, MaTeM., .NB 1 (1970), 65—69.
".20. 06 onEoM peayaprate Ilmmorard, Tesmce BTOpoil 30E. KOE(. HOXHECTATYTOB Ces.-saml.
o BOHH 10 MaTeM. ¥ MeTOfluKe €0 Opemofasamms, JI. (1970}, 43. - S
771 21..0 sexoTopaX GamaxoRmx erpyxrypax 1, CMM, 12:3 (1971), 562—567.  ~ - ' SR
' .-, 22. O 6amAXOBHX CTPYKTYPAX JI ROTHYTHX dbyrxmmaax, TAH 199:3 (1871), 536—539. o
U -23. O HOpPMUPOBANEEX CTPYKTYPAaX ¢ NOTyHeIpepsBEOH Hopmoit, CMM 12:1 (1971), 232234, o
' 24 .0 mpegcTaBIeHER BLOZHG JEHEHENX ¥ PeryNAPHEX ci)ynmmoaanon B NONYYNOPARCICEEHX ~ * .- 3,_
PR 'IpOCTPAHCTBAX, Marem. c6. 84:3 (1971), 331—352 (COBM ¢ B. 3. Bynuaxom). -]
25 O (aEaXx0BHX OPOCTPAHCTBAX, PRBEBAJICETHHX KB-jnunHeanam, XXIV IepoesoBcrue uTe-
. BRA, MaTeM., JI. (1871), 52—54. .

1} B TOT CHHCOR HE BHIIYEHO HECKONBKO pator T, f. JI03a@OBCKOTO, HAXONAMAXCH
B OEYaTH. )
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.26,

27,
28,
2.
a9,
31.
32.
33.
34.
35.
36,
a.
38.
39.
40.
41
42.
43.
4

45.

TPUTOPUN SKOBIEBUT JOBAHOBCHIH

3amevanne of onEON WETEPHONANUORROH Teopeme Hanrgepoma, Oysxn. amanns 6:4

(1972), 89--90, . T

O mexoroprx GagaxoBux cTpyxrypax. 11, CMIK 13:6 (1972). 1304-—1313,

O mexoTopux GaHaxeswx cTpyRTypax, IV, CMMAR 14:4 (1973), 140155, ‘

O dymwuunx or sxeMEHTOB AHelimo CTPYRTYPH, Msn. sy3os, matem.,! N 4 (1873},
4554, ’

O mopManbEmx Mepax Ha upomsBemeEMY Gmromnaxnros, 111 Tupacnoasernit cummosnys
no ofimelt Tononoruw u e npuyM, Tesuck Koxitanes, Kummunes {1973), 64—65.

(} REKOTOPAIX THCIOBHYN XaPAKTEPHCTHEAX EN-nmreanon, Marem. samered 14:5 (1973),
723—732 (comm. ¢ 10, A. ABpamosuuen),

O 3aMEEYTHX 10 Mepe MHOMOCTBAX B HPOCTPAHCTRAX MaMepuMuX ymrouil, JAH 212:6
{1973}, 1273—1275 {cosm. ¢ A. B. EyxsanonsiM),

O BTOpOM coupmmennoy uo Hakauo apocrpaeTse K Gamaxopoll cTpyrType, C6. «Omruma-
sauwsa», HosocmGuper, suwm. 12 (1973), 90—02, ]

O noranusosamBmx GyEKOROBANAX B BEKTOPHAX cTpykrypax, Teopus dysrnmi, dymrm.
aHanus ¥ uX npnnox., Xapexos, vuu. 49 (1974), 66--80,

O nMoRANBEOM CTPOSHHN NPOCTPAHCTS MBMEPHMELX $ymnunil 5a DPOCTPARCTBE MaKCHMAL~
BHX H{eanos DaHaxomolt amreGpar, XXVII Tepuemozcine 9YeHns, Mates., JI. (4974),
40--43 {(coeu. ¢ A. W, Bexcaepom a1 A. B. Konpyaossim),

0. reopeme H. Nanpopna, Was. pysos, marem., Mo 8 (1874), 5859,

Ilpencrasuenne IRREABLX GYERINONANOB I ONEPATOPOE HA BEKTOPHEIX DeeTRAX H HeKOTO~
Pile BDANOMORAA 9TRX npepcrannensi, ({xona no TeOPUH OLEPATOPOE & ByEKM. npocTpa-
CTBax, npenpunt), Hosocubupex, 1975, 82 erp, {cosm. ¢ A. B. Byxeanoasns).

06 ogmom riacce IMHGHHKX OLEPATODPOB ¥ 6ro ODHMEHESMY K TEOPHR TPOCTPAHCTD WEMO-
pumux $ymrnmii, CMIK 16:4 (1975), 755760,

O KoOpEwHATHWX DpoCIPamcTERXx Mapuupkeswua, CF. «Onramnsaqnsr, Hosocmbupex,
BHIL. 17 (1975), 130~140,

O BODMANBEEX MEPAX Ha NPOVSBCHEENE HHKOMOAKTOR i 06 opue#t npofaeve B. M. Hoxo-
mapeed, U3n, nysom, Matem., M 7 (1975), 114118, '

O’ #OMIeKCHOM METOf? MHTEDNONAIAR B HIEAXOBEIX PEIIETKAX RAMEPUNHN ymKomit,
JAH 226:1 (1978), 55—57.,

Aontozrenue % crarse «0 AORANM3OBARAHK (YHKNHORANAX B BEKTOPREIX CTPYKTYPaxs,
Sauncka mayw. cemmu. JIOMM 56 (1976), 188—190.

06 smemMerTax ¢ HOPSAROBO-RENPEPHBHOH HOPMOK B ANAXOBAX penterrax, Oyaxd, agayms,
Yapagoser, sam, 6 (1978), 9008, :

SaMeyanme 0 HOpMATBENX Mepax, O6. «¥npaniesne, WA OMKECCTE 1 Haruranguas, Capares,

e, 3 (1876), 106—109, .
O npojomsenun JuseHENX (YHKNHOHAZCE B BaHAXOBHX OPOCTP2ACTBAX NIMePAMKX
$yaunuil, Matem. samerrn 20:5 (1976), 733 ~740 (comm. ¢ M. 1. Bpasepmanon),
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From Uspekhi Mat. Nauk 33:1 (1978}, 199-202

GRIGORI YAKOVLEVICH LOZANOVSKHI

Obituary

On 17 November 1976 the eminent Russian mathematician Grigorii
vakovlevich Lozanovskii died at the age of 39. ™7 L

He was born in Legningrad on 29 November 1937. He enrolled in the
Fuaculty of Mathematics and Mechanics of the University of Leningrad in
1955, and after graduating in 1960 he became a research student. His
supervisor was B.«Z. Vulikh. This was the beginning of Lozanovskil's
intensive mathematical work. In 1962 he began teaching in the department
of higher mathematics in the Mozhaiskii Military Engineering Institute (which
was awarded the Order of the Red Banner). .

From the outset Lozanovskii’s interests lay in the theory of vector.
lattices. A large part of his work was devoted to Banach lattices, that is,
to complete vector lattices with monotonic norm. Lozanovskii was the
first to synthesize the theory of Banach lattices and of ‘Banach spaces. He

" alsa made a significant contribution to the synthesis of the theory of Banach

lattices and of. spaces of measurable functions. -

Throughout his mathematical activities, Lozanovskii: was always speciaily-
interested in KB-spaces (the Kantorovich—Banach spaces), ordercomplete
Banach lattices in which the topology and the order are in a.certain sense
very closely compatible. KB-spaces occupy a central place in L&7#hovskii’s Ph.D..
thesis, which he presented in 1965. Using the general concept of functions
of elements of partiaily-ordered space, which was. introduced by.

L. V. Kantorovich, and stacting from an arbitrary KB-space X, Lozanovskii '

constructs spaces Xp(p > 1), which are an analogue to the spaces L,.
The spaces Xp also turn out to be KB-spaces and are reflexive for .

p > 1. Lozanovskii also clarified the structure of the space dual to
Xp(p > 1) ({21, [51). These results were the starting point for his later

_work on spaces of type Xp, but now constructed from an arbitrary Banach .
lattice, .

He also found some criteria for a given Banach lattice X tobe a
KB-space. : :
In the theory of normed lattices the property of the continuity of the
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norm plays an exceptionally impartant role: the norm is called (erder)-
continuous if {[x, | = 0 for any decreasing direction of positive clements
x, { 0. Lozanovskii pays special attention to the continuity property of.
the nomm and clarifies the role of this property in the solution ol many
questions ({10}, [12], (167, (43]). For example, he cstablished the
following theorem ([{2]1): if ¥ is 2 normal and norm-closcd subspace of a
Banach K-space X for which the norm in Y is continuous, then the
projection of X onto ¥ exists if and only if ¥V is a strip in X. This
theorem is not true without the continuity of the norm in Y. Lozanovskii
showed that the continuity of the norm in a Banach K-space Y is
equivalent to each of the following two conditions: 1) no subspuace of X
can be isomorphic (in the sense of Banach space theory) to I™ 2V in X
the well-known Petezynski condition (1) holds. Hence, if two Banuch
K-spaces arc isomorphic as Banach spases and the norm of onc ol them is
continuous, then the norm in the other is also continuous ([16]1.

In his later papers ({131, {18}), Lozanovskii developed his muain idea,
that of characterizing in purcly topological terms various propertics of
Banach lattices that are determined by means of the order. For cxample,
he was able to describe in purely Banach terms the space of onler-
continuous linear functionals on a Banach space dual to an arbitrury normed
lattice ([18]).

Lozanovskii never stopped thinking about the question of the u‘mstmctxou
of spaces dual to Banach lattices (see {81, {181~{201, {33}, (34}, {371,
{391, (42]), and this led him also to the discovery of a realization of the
space of regular functionals ({151, {24]). However, if the order-continuous
functionals on a K-<pace can be realized by means of the elements of the

maximal extension of the same K-space, then for the realization of arbitrary.

regular functionals it is necessary to use a “wiger” K-space, connected in a
definite manner with the one on which the functionals are given.

A large number of Lozanovskii’s papers deal with the transformation’ of
Banach lattices by means of concave functions ([1® (171, {211, [22],
[27]1—{29]). Spaces obtained by a transformation of this kind play an.
important role in an already classic section of functional analysis. the theory
of interpolation of linear operators. To study the spaces obtaincd by
transformation by means of concave {unctions, and in particular, of’
Calderdn spaces of the type X3i~*X3, which are widely used in applications -
of the theory, use was made of Lozanovskii’s idea, which we have already
mentioned, of the canonical realization of spaces of regular functionals.
Using this realizatign, Lozanovskii gave a compiete description of the space

dual to a Banach latticc of the type X3=°Xt ({151, [17]). Onc result of -
_ these investigations was interpolation theorems, which Lozanovskii proved

under very weak conditions on the spaces in question. All his interpolation
- theorems are characterized by their completeness and perfection. Ile also
constructed a counterexample, showing that Calderén’s construction of
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o XL7XY is, generally speaking, not interpolational ([26]).

N Onc of Lozziovskii’s last papers ((41]) is devoted to the reduction of the
4 complex methods of Calderén interpolation in the case of Banach lattices
ff ! to a simpler real construction of type X§~*.X{. Under conditions that are,

g as a rule, satisfied in applications, Lozanovskii found a geometrical

b description of the well-known Calderdn spaces of type {Xq, X, [ in terms
3 that are simpler in their construction than the spaces of type X§~*X{. He
t proved that the unit bull of [X,, X, is the norm-closurc of the unit bail
" of X\™*X% in the space X, + X,.

Parullel with the abstract theory, Lozanovskii was much concerned with
the study of various concrete spaces: Orlicz spaces, Marc.mkzew:(:? spaces,
ete. ([34), {3971, {42]).

The tr.msformat:on of Banach lattices by means: of concave functions,
and afso a number of questions touching on the structure of Banach lattices
and their dual spaces were the subject of Lszanovskii’s dissertation for the
! degree of Doctor of Scientes, which he presented in 1973,

I The subjects mentioned here in no way exhaust the fields of Lozanovskii’s
P scientific interests. We mention his study of the general properties of cones

[ in normed spaces ([11]), of the theory of convex functions, of the theory
i of linear operators in partially ordered spaces, ({4], {6], [36], [45]), of

] . set-theoretical topology ([(30], (40}, {44]).

In the Mozhaiskii Institute Lozanovskii very qmckly showed that he was
an extremely gifted teacher. He did a great amount of work on the writing
and editing of educational textbooks, compiled in the department of higher
mathematics. These textbooks are still widely used today by the students
in the Jdepartment.

Lozanovskii was extremely hard-workmg, and throughout the whole year,

_including the summer vacation, his first priority was always to do
mathematics. His kindness to colleagues and students, his enduring passmn
for new mathematical ideas, which he generously shared with other
mathematicians, built up a warm, creative atmosphere aroupd him. We
cannot forget that if an absurd tragic event had not put such a premature
end to his life, he would have achieved even more for the science he so -
loved. [lis memory will always be cherished by all who knew him.
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G. Ya. Lozanovsky: his life

RITA LOZANOVSKA‘{A MD, 22 Vine Court, Long Branch, New Jersey 01740, USA

“...we mathematicians, are on the very top

of the development of precise science.

We cannot forget that any limitation

especially that of nationality, contradicts

to the spirit of mathematics...

Math does not know race;

for mathematics-all cultural world

is one and only country”.

~—said David Hilbert at the Congress of Mathematics

“And now you will see a walking genius!”, said one of Lozanovsky's University friends,
to me. Lozanovsky, a slightly stocky young man with open face, a huge, kind smile, and
bright eyes came in cartying a small case..,

..He captured you with his fantastic sense of humor. A man of few words, he was able to
express a huge number of thoughts as precisely as a perfsct mathematical formula,

By-a happy combination of genes, those of Paulina Lifshitz and Jacob-Lozanovsky,
Grisha was born on 29th November 1937 in Leningrad. Paulina was born in Poland, im-
migrating to Russia as a child with the rest of her family. Her father, a physician, was a
Colonel in the Polish army. Paulina graduated from The Leningrad Institute of Pharmacoi-
ogy and then worked in Leningrad as a pharmacist. She was there during the World War
I, inside the besieged Leningrad, saving many lives. She was a noble and a brave soul,
remaining just as courageous later on in her life, despite the fact that she became paralyzed
after an accident and remained so in the later twenty years, After the death of her only son,
she immigrated with me to the USA where she lived until her death in 1983,

Grisha’s father, Jacob Lozanovsky, graduated from the Odessa University Medical Fac-
ulty and worked as pharmacologist. He too, was a most educated and courageous man. He
died in 1942. It is interesting to note that Grisha’s blood relatives who live in Argentina
and Canada, have many mathematicians and economists amongst them. The youngest one,
was the first winner in a Mathematics contest in Canada. Grisha had never any contact with
any of them.

The earliest memory that Grisha had of his father was when at the age of four, Jacob
brought him up onto the roof of their building in Leningrad and showing him the many

i
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buildings destroyed by the Germans, his father exclaimed: “they shall never conquer us™!

Grisha’s jove for his father was so great that he could not accept the pioneer Paviik
Morozov's betrayal of his own father for the sake of the revolution. The Soviet hero was
not his hero and so he refused to become a Pioneer, which was unprecedented at the time...,
for all the brainwashed children!

_ Grisha was a very diligent and excellent student having straight A’s (excellent) in all
subjects from his first year through his graduation from High school. From the very begin-
ning it was obvious to his teachers that he had a remarkable gift in mathematics. “What a
mathematical mind! What a thinker!” one former teacher exclaitmed. He had also recatled
how in the summer when the other children were running around and playing, Grisha was
standing by himself with a stick writing some formulas in the sand.

Despite his exceptional ability for mathematics, Grisha wanted to become a carpenter!
And when he was eleven, he walked into the Children’s Palace looking for the carpentry
classroom, While inside, he stopped by an open door where he saw several mathematical
problems written on the blackboard... He walked in and corrected one of the problems on
the board, as well as writing the answer for another problem. Then he walked out. The
astonished teacher ran after Lozanovsky and brought him inside the classtoom. They were
having a contest for the older students that day.

...The rest is history, as they say! Lozanovsky became the first in math and physics in
all competitions for all students in Leningrad, as well as abroad. He collected many First
Place awards and prizes. Always very modest, he did not show the numerous awards to
his mother. He often shared the first place with another brilliant mathematician, Viadimir
Mazzia. I met with Professor Mazzia, but only afler Grisha's death. Mazzia said, “Loza-
novsky was a born mathematician™... “If thousands of people were to go digging for water
in the Sahara desert, years would go by without any success...; Lozatnovsky would come
along and make one dig, and a fountain of water would shoot up.”

A textbook did not limit Grisha, reading everything that was published in math or other
subjects that intercsted him. At the age of fourteen, he solved some problems from the
I.M. Yaglom’s book of Mathematics. After his graduation from the Leningrad High School
155, with a medal for excellence in all subjects, Grisha was allowed to take but an oral
exam for the admission to the Mathemaltics Department at the Leningrad State University,
instead of the usual written and oral testing requirements. He proceeded to demonstrate his
unique and exceptional mathematical knowledge during that oral exam. And although the
examiners were determined to fail him because of his “Nationality™..., they couid not find
any way 10 do so. It is said that they perceived him to be “a prodigy"”. Grisha Lozanovsky
soon became very well known as a “walking genius”.

In his second year at the University, during the Geometry examinations, one professor
refused to examine him, stating that he did not see Grisha in class. Grisha replied that
he had read the professor's textbook and was ready to be examined. The professor asked
him to solve a problem as a condition for passing. A few hours later, Lozanovsky walked
over with a solution. Professor was dumbfounded as this was a most famous “unsolvable”
problem to either himseif or other mathematicians of the time. Subsequently, Lozanovsky's
name became synonymous with this problem’s solution. :

Grisha used the same technique himself when working as a professor at the Mozhaisky
Military Engineering Academy. He noticed that two students were reading Mark Twain
during his fectures; he came up to them and gave them a problem to solve. “If you are able
to sofve this problem you can continue reading Mark Twain, if you fail to come up with a
solution, you will need to go to your supervisor and ask for your sanction™—he told them.
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One of the students came up with a solution and was allowed 1o keep on reading Mark
Twain. The other, was Tforced to go to the supervisor.

What is interesting, is that Lozanovsky was strong not only intellectually, but physically
also. Once, passing through the gymnasium, he noticed people preparing for a weight
lifting competition. He came up to the heaviest weight and performed a clean jerk-lift

without even a slight difficulty. He was about to leave as an astonished weight-lifting .

coach who asked him the name of his trainer approached him. Lozanovsky whimsically
replied: “Vulikh™! Vulikh was the Chairman of Functional Analysis Department.

Grisha's passionate love of math was almost equaled by his passion for literature. He
would read foreign math publications in their original languages, stating that “for that I need
only know a few words”. He read foreign literawre in Russian translations and collected the
writings with a passion. The journals were bound; his personal library included more than
three thousand volumes of mathematical and literary works. His knowledge of literature
was almost encyclopedic. Some books he knew by heart and would often recite them.

After graduation from the University, he never slopped working on his “own” math,
Functional Analysis; which became his “life and breath”. He worked what seemed to be
twenty-four hours a day, seven days a week, without holidays or vocations. As a think-
ing machine, after his lectures at the Mozhaisky Military Engineering Academy where he
worked as a Professor of Mathematics, he could not wait to get back to his “own”, stating
that “now I can relax™. “You do not need a vacation from breathing! This is my air.”

The greatest dream that he carried was to work somewhere abroad in a smalf university
doing “my own and to be able to invite any scientist that I want, without restriction”... Once,
1 had asked hypothetically, who would be the first one that he’d invite? He said: “T. Ando”,
the world-renowned Japanese professor of Mathematics. Ando had visited Leningrad in
the late 1970’s; tragically he was only able to visit Lozanovsky’s grave. In 1982, Ando
wrote “Majorization, Doubly Stochastic Matrices and Comparison of Eigenvalues” which
he dedicated “to the memory of T.Shimogaki (1932-1971) and G.J. Lozanovsky (1937-
1976)". -

In 1965 LozanoVsky compléted his Ph.D! dissertation. In 1972, he brilliantly defended
his Advanced Doctoral Dissertation, which was purposely never approved by the highest
degree Accreditation Committee (VAC) because of the discrimination with regards to his
“Nationality”.

Although very wise, Lozanovsky was also nave in not understanding that the confir-
mation of his dissertation was being held up because of his "nationality’. Grisha suffered
greatly. Waiting many long years for the confirmation of his Doctoral Dissertation. He was
hurt by the powerful and evil politicians. Tragically, he died in 1976 without ever having
received the confirmation of his dissertation.

The circumstances of Lozanovsky’s needless and senseless death were a huge disgrace
of Soviet Medicine. He was misdiagnosed with appendicitis and was operated on that very
night. No probiem with his appendix was found. In actuality, he had suffered a myocardial
infarction. He was dying from pulmonary edema. No oxygen was available in the hospital.
Dying, he joked “of course they cannot find oxygen; they keep it in reserve for emergencies,
but without a way to get it”. Ironically, his favorite quotation of Anton Chekhov was “in
our days, Medicine is able to put, even the healthiest one, in grave”.

After his death, Lozanovsky left twenty-five notebooks, containing two thousand two
hundred and twenty three (2223) problems. He had never separated himse!f from these
books. He constantly made notations in these books while in the subway, buses and trams
on his way to and from work.
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At his funeral, one of his friends and pupils, Professor Yuri Abramovich of Indianapolis
University,, said : “Lozanovsky is the Mozart of mathematics”. There could hardly be
anything more descriptive of Lozanovsky, the mathematician.

Grigorii J.Lozanovsky was fascinated by the elegance and beauty of mathematics, As
brilliant a mathematician as he was; he was also an impressive figure, both morally and
physically. A very gentle and noble man. I am convinced that he enriched the life of every-
one who was Jucky enough to have known him. He certainly enriched my life. Forever.

Grisha Lozanovsky

He was bigger than Life

He was beyond human strife
He tried to adjust

By hard work and by trust

He could see through the clouds
Through the busy crowds

He could see far ahead

1 remember he said:

“There is no science
There is no success
When power applies
Instead of math”

He was a shooting star
Whose Life

Was short

But shining far.

—Rita Lozanovskaya
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