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Xapakrepu3salisi BjaactuBocti I'ana

(IIpedemasacro waenom-xopecnondenwmom HAH Yrpainu B. B. Haprom)

Hosedero Hose ysazasvnenns meopesmu Kaabpi-Tpoaanina 1 dan Gepiscerozo npocmopy X,
MEMPUIOEHOZO KoMnaxma Y ma MempunHozo npocmopy 4 sHailideno weobridni 1 docmammni
ymos ne aidobpasicerna fr X XY — 7, wof dan Hs020 MHONCUH MOoMoK T 3 X maru,
wo f eykynHo HenepepeHe & KoMCHUL mouyl mHosxcuny {1} X Y, fyaa saawwrosorw s X.

1. JocaifzkeHAA 2a7a9 Tpo 3R A3KHA MiXK HADISHOW Ta CYKYTTHOK HelepepBHICTH), po3novaTre
B xiacmuanx npangax P. Bepa ta B. Ocryzna, 2malilivio cBoe OpOoJOBIKEHHSI B OpaIlax 6araTbhox
MaTeMATHKIE XX ¢T. OIHAM i2 BapladTIiR Miel 3a1ad9i € THTAHAA Op0 HAARHICTL ¥ BiZoOparkeHHi
f: X xY — Z pnactueocti Dana, TobTo icHyRaHHS 3a/aumkoBol MHoKuHr 4 C X rtakol, wio
AxY C C(f), ne C(f) — MHOKHMHA TOOK HelepepBHOCTI Binobpaskennd f. [lounHatoum 3 yMoBH
HapizHOT HellepepRHOCTI BijoOpaskeAb [ = — R, zHaIeH0 PENFKY KIMBKICTE JOCTATHIX YMOR
icHYBaHHA ¥ Bijobpaxerndsd f: X x Y — Z pnmacturocTi ['afga. Ili yMOBH cTOCYHOThCA AK CAMOTO
Bizobpaxkennd f, Tak i mpocTopie X, Y ta Z. [loramaa opo HeoOXinHi I JOCTATHI YMOBH iCHYBAHHSI
¥ BinoSpazkennd BiacTmeocTi [ama moci He posraspanncs.

Binupasaum nyHkTOM gagoro gociigxkennd € reopema Kan6pi-—T poasiika 3 [1], 3rinmo 2 gkorio
IS IOBITBHIK TOTIOJIOTITHWX MpocTopiB X i Y, METPM30BHOTO MPOCTOPY #, HAPIZHO HENEpepE-
HOTO BilobpazkerHs f: X x Y — Z 1 mEOXWEN B 3miderHoro THy B Y MHOK#mHA Cp(f) = {z €
€ X:{z} x BCC(f)} e samamkoroto B X. fK HerafHm#t Hac/iOK IIBOTO, B |1] oTpuMaHO Taki
pesyibTaTi: aKIo X — TOHOJIOYHEN HpocTip, HpocTip Y 3a10B0/IbHSE Heply (Ipyry) akcio-
My J9eHHOCTI, & Z — MeTPHYHEE IpocTip, To A Koxuoro y € Y muoxkuna Cy(f) = Cra(f)
sanmanKoBa (MEOKIHA Cy ( f) sammmkosa) B X. 111 macainkn 6ynm nepereceni B [2| Ha K C-pyHK-
mil, a B [3] — ma K,C-dyEKM, ane aHantory saranbol Teopemn KanGpi-Tpoannika nma MHo-
FKWH 2Mi9eHHOTO THMY JOBTHH Uac He OyIo 3Haltmero ®Hi gaa KO-y, |, THM Oinbine, 114
K, C-dyukniit. Jmue B [4] Teopemy Kandpi-Tpoasmiika Gyio yzaraibneno Ha (QyHKOI 3 MIHp-
moro Kiaacy N,

A. Byziazg i 2K, Tpoamiik B [b] orpumaiu inume yzaransnenas reopemu Kan6pi—T poatikas
JJI4  JOBUTEHMX TOMOMOTITHEX OpocTopie X 1 Y, MeTpHYHOrO OpocTOpy 4, afideHHOT ciMT B
HeTMOpOsKHIX MHOXKHH B Y, Bilobpaxkennd f: X «Y — Z Taxoro, Mo J48 KOXHOT MEHOKHAN V € 1B
MHOTO3HaY9He BiflobpaskeHsaa Fir: X o x — f(V) & 7] KBa3iHeNepepBHE 2HA3Y, ICHYE 3aJTHITKOBA
B X mHoxmHa A Taga, 10 KOJH BijoGpamennd f° benepepeHe B To4Ili b € YV i jgedka Gaza
OKOJIB TOYKH b MicTHTLCA B 53, TO BinobpakenHda [ HelepepBHe 23 CYKYIHICTI) SMIHHEAX B TOYIT
(@, b). BayBasKnMo, 1O KBa3iHEMEPEPBHICTL 3HM3Y BimobpaxkeHHA Fy: X 2 o — fo (V) € 92
A8 KoXKHOI BIAKPHTOl HEMOPOXKHBOI MHOKHHE V' € Y piBHOCHIBbHA cAabKift TOpH30HTANBHIN
KBasiHemepepBHOCTI [6] Bimobpakernsa f: X x Y — Z.

Pezynuratu 2 [4, 5] 6yno yzaransieno B [7] 1 ogep:kaHo Takmii pesyibrar: gaxmo X 1Y —
TOLONOIYH] IPOCTopH, £ — MeTPHYHHE HPocTip, V' — He OlibLI Hi?K 201iYeHHa CHCTEMa MHOMKHE
BY, Vy={VeV:V —okintoukny e Y}, B(V)=1{y €Y: ), — 6asza okoniB ToukH y B Y},
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f: X xY — Z — take BinoGpaskenus, o g Koxuol Muoxunu V ¢ V, nna axol V[ B(V) #
+ @, Binobpaskenna Iy: X 3 z — Fy(x) = f%(V) C Z ncepnokBasiHeNepepBHe 3HH3Y Ta.
HOKPUTTERO KATETOPHO KJIiKOBe 3HA3Y, TO MEOKHHA K = {z € X : {x} < (C(f*) B(V)) C C(f)}
€ BaInmKoBOR B X.

Yei nepediigeni pe2yIbTaTi AT JHALE JocTaTH yMoBH icnyBanng Muokuan C'( f) neBHoro
Ty, B it pofoTi MU y3aranbHEMO peRyiabTaT 3 [7], a TakomK ojep:KuMo HeoOxinHi 1 JocTaTHi
YMOBH Toro, o eigodpazxkenns f: X x Y —+ Z mae Bnactupicts lana (reopema 3). Ilonepenmiit
BapiaHT TeopeMn 3 OyB aHOHCOBaHHM Vv [8].

2. Hexait X i 2 — Tonosoriusi opoctopi. s muoskuan A € X 11 00pas OpH MEOTOSHAMHOMY
BigobpaxkenHi F' — Ie MHOXKHHA

F(A)={z€Z: Gz A)(z € F(z)} = | | Fl=).
€A
Muorozmagne pinobpaxenns F: X —+ Z HasuBaeTLed neesdoksasinenepepenuas snusy [7], aK1o
71 KOYKHO! HemopoKHBO! BigkpuTol MHOMKHEE U B X 1 HOBUIBbHOI mAMHOMKHED 4 C X Takol,
mo U C A, icHye BiIKPHTS HeNOpo:KHA MHOKHMHS G B X Teka, mo G C U i F(@) C m
Mnorosraure BifobpaxkeHad F: X — 4 HARHBAETHECA ROKPUMINESO KATMEZOPHO KATKOSUM SHU-
3y [7], AKIO 1718 KOKHOTO BIIKPHTOrO HOKPHTTH VY npoctopy Z 1 LoBlibHOl MHOKuHE E npyroi
kateropil B X icHylorh gech wminbHa B X MHO:KHHA A 1 moomxuba W & W taki, wpo 4 € F
i Flz) \W # @ gna Beix ¢z € A.

Hexatt X 1 ¥V — Tomonoriudi mpocTopH, a 4 — MeTpHIHHIH TpocTip 3 MeTpukow d. [ng Hemo-
poOxKHBOT MEOKHHN £ C 7 wepes diam () = sup d(w,v) nmosHaumMo 11 fiaMetp, a gada GyHKIN
u,wEE
f: X — Z nozsagumo uepes we(A) = diam(f(A)) xonupansg dbynxnil f ma muoxuni A. Hepez

By(z0) = {z € Z: d(z, z) < r} TO3HAUNMO BIIKPHUTY KYJIO 3 TIEHTPOM B TOUIY 2 i pajiyca r.

Hexatt F': X — 7 — mHOTO3HAUHe BijoOpaskeHHA. MH KaxeMo, 10 MHOTO3HAYHEe BijgoOpa-
werua F: X — 7 sadosoavnae ymosy (A), AKmMo 1 JoRinbHAX umcen 0 < o < 3, JOBiE-
HOI BiIKpHTOI HemopoXKHLOI MHoxuan U B X 1 morinmeHol muooxmanm F C X, minpHol B U,
pag axux diam(F(E)) < «, icuye Binkputa Henopoxkid Mmuoxkwmpa G B X taka, mo G C U
i diam(F(G)) < 5. Muorosnause igobpaxenna F': X — Z HasHBAETBCH KaMEZOPHO KATKOSUM
snusy 7], aKmo ana KoKHOTO € > 0 1 JoBUIRHOI MHOXKHHEE F mpyrol kateropil B X icHYOTH
Jleck mibHA B X MHOXKHHA A 1 Bilobpakenna g: A — Z maki, mo A C F, g(z) € F(x) nna
koxkaoro z € A 1 diam(g(4)) < .

Crepiy 3a3Ha9mMo, M0 Koad 7 — cedapabeabHnil MeTpHIHAN OpocTip, TO JOBLIBHE MHOTO-
sHavHe Rimobpaxenoa F: X — Z ¢ KaTeropHo KJIKOBHM 2HHAZY.

Trepaxwkenus 1. Hexaii X — monosozivnuti npocmip, /. — MeMPUuHUL npocmip 3 mMempu-
wovo d ¢« F: X — 7 — mmozosnaune srdobparcenna. Todi:

1) axwo F' neesdoxsasinenepepsne snusy, mo F sadosoavnae ymosy (A);

2) axuo F' noxpummeso xamezopno xaikose anusy, mo F' xamezopno xaixose snusay.

Hosenennsi. CriogaTKy meperipamo {. BizbMmenmo noeinbai gucia 0 < o < &, BIIKPUATY HEIIO-
pozkmto mpoxkuny U B X 1 mineny B U muoxuny B C X, nia axux diam(F(E)) < a. Ockinbkn
BifoHpakenHa F TICeBI0KBa3IHETIEpEPEHE 3HIY, TO iICHYE BiIKPHTA HEMOPOIKHA MHOKIHA (7 B X
Taka, mo G C U i F(G) C F(E). Toni

diam(F(G)) < diam(F(F)) = diam(F(E)) < o < j.

Tenep nepesipumo 2. BizbMemo ropinbre £ > 01 goineay MHOKMAY F Opyrol Kateropii B X.
Pozriaremo Bigkpute nokpurta VW = { B, /3 (#): z € Z} npoctopy Z. '3 NOKPUTTEROI KATErOPHOL
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KJIKOROCTI 3HH3Y BinoOpazkennd F' BUIIMBae, 100 ICHYKTE Aech LiJbHA B X MHOXKHHA A 1 MHO-
wuHa W e Woraki, mo A C E i F(z)(\W # @ gna eeix € A. Ockimerku W € W, 1o icHye
TotKa z € Z Taka, o W = Be(zg). Jlna koxHol Toukn x € A BubepeMo TouKy 2, € F(z)[|W.
Toni fna eifo6paxenad g: A — Z, g{z) = zp MaeMmo, mo g(x) € F(z) nna koxeOTO € € A
i g{A) € W. Tomy diam(g(A)) < 2¢/3 < «.

llpuxaen 1. Hexatt @ = {r,: n € N} — MoxkEra pamlomanesnx Towok. PosrnasEemo dbyEKDi0
F: R — R, mo susHazena GopMYIO0

Fsj = {i} o

{0}, =g£Q.

Oymrnia F sanosonsrse yMosy (A), are He € meepoKBasiHenepepBEOR0 SHASY.

3. Jlng noefieHHd OCHOBHOTO PeRy/IbLTaTy Ham Oyre MOTpidHA Taka feMa.

Jlema 1. Hexati X — monoaczivnuti npocmip, 7 — mempuwnutl npocmip 3 mempuroe d,
£ > 0, muozosnawne sidobpascenna F: X — 7 z0dosonvhae ymosy (A} i e xamezopro xalkosum
anusy, B — mmoscuna dpyezoi wamezopit 6 X i1 B C {x € X: diam(F(z)) < ¢}. Todi icnye
sidkpuma nenoposcna muoncune G e X maxa, wo G C E 4 diam(F(G)) < 3e.

HoBegennd. 3 KaTeropHol KMKOROCTI 3HH3Y Bimobpaxkennd F' BHI/NBae, M0 ICHYIOTD Jech
uisbra MuoxuHa By B X 1 Binobpaxennsa g: Ey — Z taki, wo By C E, g(z) € F(z) nua
koxkaoro z € Eq i diam(g(Ey)) < /2. Hokaxemo, wo diam(F(E)) < 8¢/3.

BisbMeMo ToWKHA 21, 20 € F(Fy). Toni icHYIOTE TOUKN @1, xe € F4y Taxi, mo 2z € F(w;) ana
+ = 1,2. B Takomy pasi

d(z1, 22) < (21, 9(w1)) + dlg(wr), glwa)) + d(g(wa), ) <€ + 5 +6 = =

2 2
Orxe, diam(F(Ey)) < 5g/2 < 8¢/3.
Moknagemo U = int By, o = 82/3 i B = 3¢. 3rigHo 3 yMoBo®w (A) icHYe BiJIKpUTa HEOPOMKHA
MHOkWHA G B X Taka, mp G C E; C F i diam(F(G)) < 3e.
Jna ifo6paxenad f cuMBonoM D{ f) MH TO3HAIHMO HOTO MHOXKHHY TOYOK PO3PHBY, TOOTO
JlonosHeHHs 1o MuozKkunn C(f) foro Togok menepeperocti. Hexait V — gesika cucreMa MHOMKHE
y mpoctopi Y. Hna Touxkn y € Y OokgageMo

V() ={VeV:V—okintouku y B '}

B(V)={y €Y: V(y) — 6a3a okoJiB ToUKH y B Y }.

Jna Binobpazkennd f: X XY — Z 1 HemopoKALOI MHOXKHER V' B Y poaridaiaTuMeMO MHOTO3HA-
yHe BigoOpamenaa Fy: X 3z — Fy(x) = f*(V) C Z.

Teopema 1. Hexati X 1 Y — monoaceiwnt npocmopu, £ — mempudnuti npocmip, V =
= {Vp:n € N} — ne Ginvw wiowe saiuenna cucmema mmoncun 6 Y, [ X xY — Z — maxa
ynryia, wo dan xosenot muoacunu V€V, dar axol V (1) B(V) # @, sidobpaocenns Fy sado-
soavnae ymosy (A) i ¢ xamezopno xaikosum snusy. Todi mwoorcuna

R={ze X:{z} x(C{f* )N B(V)) CC(f)}

€ aaatrosow ¢ X.
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Hosenennsi. llpanycTamo, Mo AONOBHEHHS
By =X\ R={z € X: 3y, € O(f%) 1 BO)lps = (2,) € D()}

€ MHOMKWHOK JpyTrol kKaTeropil B X. Jlnda HoMepiB m i n pO3TAAHEMO MHOXKWHI

1 1
Axmo « € Eg, 10 pp = (z,4:) € D(f) 1 y= € C{f%) " B(V), romy wp(pe) > 0, wpelys) = 0

1y, € B(V), 3Bi0Ku HerafiHo BUIJIMBAE, 11O ICHYIOTH Taki HOMepDH m 1 n, WO we(p,) > 1/m,
(0]

wpe (V) < 1/(3m) 1 Vi, € V(ye). Ue mokazye, mo || Ampn = Eo. Ockinbkn Ey — e MHOKHHA
m,n=1

JApyrol Kateropii, To icHYIOTE HOMepH m 1 n Taki, o MHOEHA E = Ay, TeXK € MHOKHHOK

JpyTrol KaTeropil.

BaypaxuMo, mo Jyia MEOXKEHE V = V, € V mepermr V (| B(V) # @, 6o Amyp # @,
azzke Ap, ,, € MEOKHHOW ApYrol KaTeropil, a ToMy icHye Touka a € Ap, 1 gna el V e V(y,), npu-
qoMy ¥, € B(V) 2a mobynoeoio, orike, y, € V () B()). Tomy 3a yMOBOIO MHOIO3HAYHE BiLoSpa-
menng Fy: X — Z zazoBosbige yMoBy (A) 1 € KaTeropHo KJKOBAM 2HE3Y.

Jlna rigobpaxkeHdda Fy BHKOHVIOTBCA Bei YMOBH JleMH: 1, arigHO 2 AKOK ICHYE BIKPHUTA He-
nopoxkHA MHOXKHHA G B X Taka, mo G C F i diam(Fy(G)) < 1/m. Toni

e oo W sl B8 5 V7] = Ao BliE) %
Ockinbkn G C E i muaoxkwmHa G BizkpmTa, To G C G E. Ane G # @, otxe, i G E #
#+ @. BiabMeMo AKych TOUKY xg € G (| F. fcHo, mo BimkpuTa MEOKIHA G X V' 6yTe oKomoM
TOYKH Pay = (%o, Yz,) B BOOYTKY X x Y, 60 29 € G, yp, € V 1 Muoxuun G 1a V Bigkputi
y BigmopimHEX npoctopax. ToMy wp(ps,) < we(@ x V) < 1/m. 3 immoro 6oky, zp € E C
C E = Apn. Tomy we(pe,) > 1/m. Orpumana cynepedHicTs JOBOLUTE, 1o goloBHeHHd X \ R
HacOpaB/i € MHOXKHHOI Teplliol KaTeropil, a K & 3amHIKoBO MHOKHHOK B X .

Trepazxenna 1 Ta npukaa] 1 MTOKA3YRTE, 10 TeopeMa 1 cHABHIIIA 3a BiANOBIIHY TeopeMy
3 [T]

Ax i g [1], migMuozkuny B TOHONONYHOrO HPOCTOPY Y MH HAZHBAEMO MMONCUNOIO 3ATHEN-
nozo muny, KO icHye Taka He OLABbII HiXK zimidentda cuctema Vg = {Vi: n € N} Bigkprrmx
MHOXKHH Vi, B Y, mo jana koxxHol Toukd y € B cucrema Vp(y) = {Vi: y € Vi } € Gazom0 okoni
TOYUKH y B TpocTopi V. Taka cicTeMa Vp HA3MBaeTheA satvennow basowo dasa B. YBech npocTip YV
€ MHOXKHHOI 3MiYUeHHOTO THMNY TOM1 1 TIMBEKH TOJI, KOJM BiH Mag He OiMBII HiXK 3AiveHHy 033y,
TOOTO 23J0BOMLHAE IPYTY aKCcioMy 2Ji9eHHOCTI, 8 BHKOHAHHSA HepIIol aKCiOMH 2J19eHHOCTI B Y
O3HAYaE, [0 BCl OAHOTOYKOB MHOKHHM {y} B Y € MHOMKHHAME 3/1i9€HHOIO THILY.

Ax machiziok 2 TeopeMn 1 ofepxKyeMO TAKHI pe3VIBLTAT.

Hacnipox 1. Hexadi X ¢ Y — mononoezivnie npocmopu, /4 — mempuunuti npocrmip, B —
MHOHCUNRG 3aiveHH020 muny 6 Y f: X Y —= Z — maxe dynxuta, woe 048 KOHCHO! MHOMHCURY
V € Vg, dua axoi V(B # @, sidobpascenna Fy szadosoavnae ymosy (A) ma e xamezopro
rAtKosUM 3HUsY T mroocuna M = {x € X B C C(f%)} saavwxosa s X. Todi icnye sarvwxoss
8 X mmorcura A maxa, wo Ax B C C(f).

Hosenenus. Tna cucremu Vp muoxkuna B(Vp) = B. Togi 2 Teopemn 1 Bumimeae, Mo
MHOKHIHA,

BE={we X 42} % (GBI C O}
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¢ sasumkosoro B X. Bayeaxumo, wo C(f¥) (| B(Vp) = B ana x € M. Muomuna A = B[ | M
¢ sammkoBoio B X 1 A x B € C(f).

4. KaxyTs (2], mo dyHRA f: X X Y — Z mae saacmusicms ana, AKIO iCHYE 3a/HITKOBA
B X MHOXKOHaA A Taka, 10 GYHKIA [ HelepepBHA 33 CYKYOHICTE SMIHHAX ¥ KOXKHIM ToUII
MHOKHHE A < Y.

Hacnimox 2. Hexatli X — monosozivnuti npocmip, npocmip Y sadosonvnae dpyzy axcio-
My satuennocmi, V. — basa npocmopy Y, £ — mempunnud npocmip, gynwxuwia fi X Y — Z
mara, wo Oas xoxcnol mmoxcunu V€V sidobpascenna Fy sadosoavnae ymosy (A) ma e xa-
MEZOPHO KAIKOSUM 3HU3Y & mHosrcuna M = {x € X B C C(f%)} sasuvwmosa & X. Todi f wmae
EAQCIUSTCI FG}HCL.

Hopegenunda. TorefieHHda BHILIHBaE 2 HACHIOKY 1 2 ypaxyBaHmsaM Toro, mo B =Y.

Teopema 2. Hexati X — Gepiscoruti npocmip, ¥ — xomnaxmuutdl npocmip, £ — mempumrnudl
npocmip 3 mempuroro d, {1 X <Y —= 7 — dymxupa, axe mae saccmusiemdy Lana. Todr dar
dostavrol HenoporcHuol mruoxcuny N & Y mnozosnaune sidobpascenna Fy zadosoavnae ymosy
(A) ma € xamezopro xainosum snusy 1 mroncuna M = {x € X : C(f*) =Y} sanvwxosa s X.

Hopegennda. OcKinbkn QyHKINA f 2aJ0BOJBHAE BAACTHRICTL [aHa, To iCHYe 3aJHMIKORA B X
MHOXKHHA A Taka, 110 (PyHKIIE [ HellepepBHA 23 CYKYLHICTH) 3MIHHHX Y KOXKHIH TOYI MHOMKHUHE
A =Y. Tomy nig xoxHol Touks = € A ¢yHKIA f° HemepepBHa B KoxKHIE Tour y € Y. OTxke,
M O A1 Tomy MHOKEHA M ¢ sammmkoBomn B X .

BizkMeMo TOBITBEHY HEMOPOXKHID MHOXKHUHY N B Y 1 PORrIAHEMO MHOTOSHAYHE BifoOpaskeH-
Ha Fy. Hokaxemo, 1o Biobpaskerra Fy kKaTeropHo kKJikoee. BisbMemo JoBRIIRHE £ > 0, Jo-
BiIpHY MHOZKHHY FE apyvrol kateropil B X. OcKinbKE MHOXKHHa F Opyrol KaTeropii, To BoHa
Jech miapHa B X. Hexayt F minbHA B JedKifl BIOKpHTIH HemopoxkHiil mmoxwmmi 7 B X, ToHTO
E D U. B 6epiecbKoMy IPocTOpi KOZKHA 3a/IAITKOBA, MHOKIHA, € BCIOAH IIBHOI0, TOMY MHOZKH-
Ha A Berogu minbHa B X. BiskMeMo poBieHI Toukn « € U [ A iy € N. Ockinbkn GyHKIA f
HeTMepepBHa B ToUMi (z,y), TO iICHYIOTh BIIKPHTI HEMOPO:KHI MHOKHHEE G B X | H B Y Taki, mo
xe @ CU,ye Hiwg(G@x H) < e. Hoknagemo By = E G, Ockinpky MuoxKuHa E 1IbHA
e Ui G CU, tombommaa Fy miaega B ¢, Posrmanemo eipobpazkennda g: Fy — £, 114 SKoro

g(u) = f(u,y) upu v ¢ Ey. Toxni
diam{g(E1)) = diam(f (E1 % {y})) = ws(E1 x {y}) S wp(G x H) < ¢.

OTxe, Bifobpazkenrda Fgp KaTeropHo KMKOBe 3HMIY.

Tenep nokazxemo, mwo igodpazkenns Fyy zagoponbnse yMosy (A). BizbMemo foBlibri gucia
0 < o < 4, DIOBIMBHY BiIKPATY Hemopo:kKHIO MHOMKHMHY U B X, HoBinbny muoxwmay F C X,
ubay B U, gna gxol diam(Fn(E)) < «. Ockiibku MHOXKHHa A Beropu LiiyibHa B X, TO icHye
TouKa zg € U [ A. JIna goeinsHol Toukn y € Y GyHKNiA f HemepepBHa B To4I (xp, ). Tomy mma
KOXKHOI TOUKH ¢ € Y icHYI0TE oKin U(y) Touxm zo B X 1 BigkpmTait okin V (y) Touxkn y B Y Taxi,
mo we(U(y) x V(y)) < (8 —a)/4. Cucrema muoxnra {V{y): y € Y} ¢ BIAKPATHM TOKPHTTAM
KOMIAKTHOTO HpocTopy Y. OT:ke, ICHYIOTE TOUKH ¥y, Y2, . - -, Yy, TAKI, IO CHCTEMA MHOKHH { V; =

=V(yy): k=1,...,n} ¢ nokpurram npocropy Y. Iloknanemo G = Uﬂ( N U(yk)> Acno, wo
k=1

G # @, anxe xg € G. Kpim toro, G C E, 60 G C U C E. Tlokaxemo, wo ws(G x N) < 3.
BisbMemo Toukm (a,b), (v,v) € G x N. Ockinegn G C E, 10 icHye Touka x1 € E[)G. Hami

icHYIOTE HOMepH m Ta | Taki, wo b € Vi, ta v € V). Tozi {b,v} CY = | ) V4, Tomy
k=1
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d(f(a? b)a f(uav)) = d(f(a?b)a f(wl,b)) + d(f(xl,b), f(xlav)) + d(f(ml,'u), f(ua U)) €

ﬁ4a+&+ﬁ4af:a+62a:a;ﬁ
Otxe, wp(Gx N) < (a+8)/2 < 8, 10610 diam (Fn(G)) < 8, 1e i o3HaTag, Mo BigobpaskeHHA Fiy
33JIOBOTBHAE BIACTHBICTE (A).

3 TeopeMm™ 2 1 HACHIJIKY 2 0/lepKyeMo TakmWil pes3y/IbLTaT.

Teopema 3. Hexati X — bepiscorudl npocmip, Y — womnaxmuud npocmip, axull 3ad0s0ab-
nae dpyzy axciomy sainennocmi, V — basa npocmopy Y, Z — mempurnudi npocmip. Todi das
mozo uwb dpynxuia [ X XY = Z sadosoavnaan sraccmusicms Tana, neobxidno 1 docmamitso,
wob das xosterot mmoocunu V€V sidobpascenna Fy sadosoavnane ymosy (A} ma 6yro xame-

2OPHO KAlKOsUM 3HU3Y T muoxcuna {x € X : C(f*) C B} 6yaa sasvwxosow & X.
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B. B. HecTepenko
XapakTepusaius cpoiicrea I'ana

Hoxrazano nosoe ofobwenue meopesn Kasbpu—Tponansura w danr Baposcwozo npocmparemen X,
MEmPUayeMmozo Komnarmae Y u Mempuieckozo npocmpaHemsa 2 ratidenn Heobrodumume w docma-
mounme yeacswa wo omobpexcerue f1 X Y — 7, wmobw dar nezo mmoscecmso movek x € X

marur, wme f COSOKYNHO HENpepneHoe & Kaxcdoti motke MHoxcecmsa |zt x Y, Buac comamort-
HEM & X.

V.V. Nesterenko

A characterization of the Hahn property

We prove a new generalization of the Calbriz—Troallic theorem. For a Buoire space X, o metrizable
compact Y, and a metric space 7, the necessary and sufficient conditions for a mapping f: X x
x Y — Z, for which a set of points x of X such that f is jointly continuous at each point of the
set Jx b < Y is residual in X, are found.
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