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(Im-1 upnka. upobi. mexaniku i Marematnrn AH Vkpainnm, JIbnin)

Ilonorueni npocropn pynrniii Ha kournayymax Ileano

Onepano onue tonoJorii mapx (E,‘ (I1, 1), C(II, 1)) nas meaniBcbkoro koutuuyymy II, ne

6([1, I) — aamukanns B rinepnpocropi exp (I1 x /) o6pasy npocropy HenepepsHux (QyHK-
niit C (II, J) npu npupoanoMy BKIajeui.

INoayyeno onHcaHHe TOMOJOIHH NapH {E (I1, 1), C (I, 1)) aasi neanosckoro Koutuuyyma II,

rae C (11, /) — aamukanue B runepnpocrpanctse exp (I1 % J) o6pasa npocrpancrsa menpes
puBnnx pynkuni C (I1, J) npu ecrecTBennoOM BJIOKEHHH.

Tinepnpocrip exp X = {A < X|A 5= & — 3amMKHeHa nmiaMuoxkuna B X} mer-
puunoro komnakra (X, d) merpusyerbes merpukoio [aycaopda dy : dy (A,B)=
= inf{e> 0|4 < O¢ (B), B < 0. (A), A, B € exp X}. Hexait Il — merpuu-
nuii konrnnyym Ileano, / = [—1, 1] — cerment. Posrasinemo npocrip C (11,
I) nenepeppuux ¢yukuiii f : [7 — [ 3 MeTPHUKOIO, IHAYKOBAHOIO BifOOparKeHHIM
I' - C (11, I)—exp (I x1I), axe koxni#i pyuxuii f € C (/1, 1) crapursb y Binosia-
pwicte 11 rpadik I'(f) ={(x, y) el X |y =[ (x)l €exp (1l X [) (ryr Mmu
pBaXxcaeMo, o Ha Il samana ¢ikcoBana onykaa merpuka dp [11 1 na 11 X [/
MeTprKa safaerbesa gopmydsioo duxi (¢, ), @7, ) = {(du @', ¢7)*+ (' —
—{")%)¥2; manani uacro OnycKaloThCsi IHJAGKCH Yy [O3HAUCHHAX [V MeT-
puk). ITosnaunmo uepes C (11, /) nonosuennsa mnpocropy C (I, /) sa nxazanoio
merpukoto. Merpuuni npocropu surasny C (11, /) ta C (71, I) posraspanuca y

npauax [1—3]. 3okpema, B. B. ®enopuyk nosis, mo npocrip C (I1, /) romeo-

mophunil riasGeproBoMy Kyby Q = ]_[ [—1,1); (ue#i pesyabrar dakTHULO
=1
smictiThed B [3], Xoua ABHO He cdopMyJbOBaHHI).
Harapaemo, 1o ncesposnyTpimigictio  rimbbeproBoro  Kyba Q=

L=} oo
= ]_[ [— 1, 1] HaszuBaeTbCa NIAMHOMKHHA § = n (— 1, 1);<= Q. Tonoaoriuna xa-
i=1 i=1

paktepusanis napu (Q,s) nasenena B [4]: mapa (Q,A) romeomopdua (Q,s)
Tofi i amuwe Ttomi, KouH QNA—Z-ckeseroix B Q. Ilpn 1uboMy MHOMKHHA
oo

B — Q nasusactbea Z-ckenertoisom, sikwo B =[] K;, ne KoK, ...—
i=1

Taka MOCJINOBHICTb Z-MHOXKHHE B Q, mo mis KoxHoi Z-Muoxunmn A< @,
xomuoro ¢ >0 i n€N icuye takuit romeomopdism h:Q—Q, mo:

1) h[(ANK,) = id;

2) h(A) <= K,,, nas neakoro m = n;

3) d(h, idy) <<e
(3amknena niaMpoxkuna C o @ nasipaeTues  Z-MHOXHHOW, SIKIIO TOTOXKHE
BinoGpakeHHsi Q anpokcumyerbes Binoopaxennsimu Q B QN C [5]).

OC[H(])BIIHM Pe3yJibTaTOM JlaHol npalli € HacTynHe TBepAXKEeHHsI, IKe aHOHCOBa-

ne B [6].
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Teopema. Hexad NI — konmunyym Ileano, modi napa (C (II, 1),
C (I, 1)) eomeomopgpra napi (Q, s).

HdoBenennsa Ham 3HEIJ.IOGJ!HTBCF! JiesiKi  IOTOMiXKHI TBepIKEeHHSI.

Jlema 1. Haa 6yde-axoco ¢ = 0 i 6ydv-axoee xoxnaxmy M < C (11, 1),
(}_jam M << e, M cmseyemoca 8 mouky no niomuonuni diamempy <<4e ¢ C (IT,

,U.o:s eneHHsn Hexail nia KoxkHoro f( C (H I)id=00(, 8 =
= max {¢ > 0| aaa xoxnoro x € IT i koxuux x’, x” € Q: (x) Maemo | f (x') —
— [ (x") | < 8} Jlerxo GaunTH, O AJs (plxcosauoro f 5= 0 dyukuis o (f, 5)
MOHOTOHHO CNajiae 0 HYJis 1IPH 5> 0.

Hexaii g, g, € C (6, /) Taki, mo d (g, g) =8> 0, i h = min {o (g, ),

o» 0)}. Hexait S, — nopinbua h-citka xoutHuyymy II i A" = min {o (g,

613), hf3} TloGynyemo pyukuio g; € C (11, 1):

g(x)  mpm d(x,Sy)=h,

g (%) = [_f&;,s_ﬂg(x) +(1——‘”’j;,—8*’)go(x) npr 0<<d(x, S)<h

Hexait v, (f) =g+ t(g,— @), v () =g + (g —g), L€, 1] (Bu-
KOPHCTOBYETBCSI pHpoOAHA ainHa crpykrypa B npocropi C (I, I)). Osnaunme
BigoGpaxenusa I'y g, : [0, 11— C (I, 1) ¢opmynoro

1

¥, (20), AKILO tElO, —2—] ;

Pg.z, (f) = 1
Ve (26 — 1), axmo € [7, lJ .

Hepaxko nepexkonatncs, o diam T'g g, (10, 17) << 48.

Hexait Tenep g,¢M i h= inf{o(g, e)lgeM). Ockinbkn M — KoM-
nakt, to h>0. Binotpamenna T, 110, 11— C(Ii, /) 6ynyeTbcs, siK onHca-
Ho Buime. HapewmTi, BinoGpaxenns I : M x (0, 1]— C(I1, 1), T'(g,t)= Ty g(0),
geEM, te[0,1] e wyKanum CTATYBaHHAM KoMnakTa M.

Hacainok. Kowen komnckm K = C (I, I\C (I, 1) ¢ Z-murooncu-
Horo ¢ C (11, 1).

[ HoBenenna noasirae B HecksaiHiil momu(ikauil crauzapTHHX MipKyBaHb
71.

Cnpaeai, Bisbmemo noisibe &> 0. Icuye n € N i perpakuis r : C (I,
I) - K na n-sumipunii noaieap K = C (11, I, K = I, d (r, id) << /2.
Hexaii 2agana rtpianryasuis & noaieapa K Taka, mo diam (o) <<

< st KokHOro cummaekcy o. Hexaft xg, ..., Xy — BepluHHH TpiaH-

1
ryasauii . Ockineku C (11, 1) cxpisb minbauii y C(II, 1), To icHyIOTB ¥, ...
ey Yo €C(II, 1) raxi, wo d(x;,y;) <——-)—15_-ﬁ . Toai sk X;, X; — BepIUHHHA

o A

OJIHOBHUMIPHOTO CHMIJIEKCY B o7, To d(y;, y;)<—;m.
Iloknanemo  g(x;) = y,. Innykuieto no ! ospaudmo  BijnoOpaxcenus

) -~ - o . . - .
g:KY—ca1,n (kY — l-eumipuuii kictak nonienpa  K). Hexait BinoGpa-
-1 - . as e - -
Kenus g aajane na K'Y~ j o— l-puMipnuii cumnsieke. Toal glis sapaume i
3a Jaemoo | MOXKeMo NPOIOBMKHTH ¢ Ha o rak, wo diam (g (o)) << 4 diam (g (90)).

Toai d(g,id)<<e/2 i sinoGpaxenns [ = gr:C(Il, I)~>C(1, [) e e-3cys.
Has 0<<e<<1 noauaunmo uepez H,: C (11, .-’)-—a-é(]'[, 1) simo6paxenus, Wo
nie 3a dopmyaocio He(A)={(x, (1—e)v) | (x, y) =A}, A=C(11, I).

Hexait U,: C (I, 1) — C (I, I) — pinoGpakeHns, sike NepeBoOITh KOMNKEH
cnemenr A €C (II, /) B iioro samkHennii e-okim Ue (A) ={(x, y) € 11X [ |

1166 ISSN 0041-6853. Ykp. mar. ocypun., 1992, r. 44, N 9



d((x,y), A) < e}. 3 onykaocti merpuku Hall X / BHIIHBae, 0 BifoOpu:
xennst U, venepepsue [1].

Hexat Ac C(Il, I), ATl X /] < Il X R. Jlerko Gauutu, me (I1 %
XRNA=V, UV, n V, V,— xoumncrentn 3B d3HOCTI MHIOXIIH
(IT X R)N\ A. llpunyckaeMo, wmo II x {2} < V,. Hexait B(A)= Bdnxp (4)
NBdoxr (V,), B’ (A)=Bdnxg(4)NBduxr(V,). 3posymino, mo B(A4),
B’ (AyeC 11, 1.

Bynemo rosoputs, mo A € C (Il, I) 3aporoabHsie ymMoBy Jlinmuusa 3 kou-
craHTolo k naj kyJgew K < /1, ko k — miniManbHe YHCso, ISl AKOrO BHKOH V-
eTbcs yMOBa: Juisi gosinbuux 2', 2" €A, 2 = (¥, y'), 2" = (x", y"), x', ¥" €
€N N K, y, yel, maemo |y —y" | << k|x' — x"|. drkmo kyna K' < K
i A 3anoBosibusie ymoBy Jlinmmuuus 3 koucranrolo k£ Han K, To A 3a10BoabHSIE YMO-
BY Jlimuuus naa K’ 3 Koncrauroio k” <C k.

Osuauumo ¢ynkitiio ky : [1 — [0, +ool, piBuy B Touni x € IT indimymy
BCiX THX KOHCTaHT k, npu akux A zajceonbHsie yMoBY Jlinuuus 3 KoHCTauTow &
Hajl aesikcic Kydaeio /3 x, 1 ks (x) = -} oo, SKIO TAKHX KOHCTAHT kR He iclye.

1
Hexaii Da:= {x € ks (x) < _I_}_}.‘
Jlema 2. Jlag ecakoeo e =0 icnye mara kyas K Oiamempa << €/10,
1 :
WO Rpwy pigay (X) SQ-Z das x€K.

Jorenennsn Hexail touka z,= (x,, y,) € He(A) Taka, mo pas Beix
immux Touoxk 2’ = (x',u’)€ H, (A) BukonyeThes y,>y'. Tlokaxemo, wo nan
Kyaeio K = K (x,, e/20) = {x€Il|d (x, x,) << &/10} muoxuna B (Ue;H . (A)) 3a-
JOBOJMIbHSIE yMOBY JIiNlnug 3 KOHCTaHTOIO k<z ;

Hexaii 2’ = (x",y’), 2"= (", y")€ B (UepH:(A)NK X I — nBi poBinbui

! "o - . §)" = y”
toukn. [Ipunyctumo, mwo y' > y", i Hexall « =AW

Ockinbku 2 € B (UeppHe (A)), TO icuye t' Taxa, wo d(f,2") = e/2. Jlerko
Gauutu, wo (EDND’', ne D={z€ll X Ild(2,2")>=d(2,2)} i D' ={z=
=(x,y) €l x I|ly<<y,— &/2}. Tomy mae 6yTH d(z', D D’) << &/2. Ouinumo

d(z',DND")=inf{V(du(x", )2+ ¢ —y)* lz=(x,y) eDN D'} =

=1/ 0t [l 0012 = (00— F)eDN DY + (s —s0+ 5 )
Hexait ze DN D’. Toai
(e (5, X0 + (g — 4 — €12)° 3> (s (3, ¥ + (90— " — el2,
(dr (e, X — (dm (5, 20> (0" — o) e — (20— 3" — )

INpunycrumo, mo (x",{)EDND'. Tomi d(z',DND’)=y"'—1I,<<el2 i sBin-
CH OJlepIKyeMO

u (', xX")= @ —¢) (e — Qye— ¥ — ¥") = adn (¥, X") (e — (290—!;'-—9?2);

1)

a<dn(x',x) (e—2y—y —y" )"
Hexait (x',%,)¢ DND’. Toni dn(x,x")<du(x",x’)+ dn(x’,x). Ilincrapumo

s (1)
W' —y)(e—Cyo—y' — y") — (du (', X))*

¢ ) s
dn(x', x) = 2dii (x7, X7)

Ockinbku d(z, DN D")<<2/2, T0
3 eV, (' —9)(Ee—(2y—y —y) —(du(x, X))\ __[2\
(5’ _y°+'§)+( 2 (. %) )Q(z)'
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Wo— YV eWe—¥') + 5 (@le— (o —y' —y)—du (', XIF<O, ()

G du(x',x)+ 2 V(y,— y)(e—WU—y)
e—(24,—y — V)

Ouinumo o. Ockiaekn dp (x', ¥") << diam K<< &/10, 1y, -y’s§%-—

- / (%)z— (-:;0—)2= %(h—l/l—?), To B ofox Bumagkax (2) i (3) maemo
J

10 & e V9 \ e V99 2 1
““‘/“‘W]/W“'?(IHT)'?(H_ )= <1

Jlema JioBejeHa.
3 neMH 2 BHIUIHBae IO MHOXKHHA Dmvmﬁgmn ans posinbnoro A€

€C (I, I) micturb kymo K < I1 piamerpa = ¢/10. Osnaunmo (yHKuiO Pa,.E
€C (1, 1) gopmyanoio '

[
l 1 npu  d (¥, IIN D, phean) = %5 80
|

— ] 80
qJA,e(x) = T'd(x'H\DB(Us}EHa(A))) npu 0<:d(x, H\DB(Ue}?HaM”)"‘{‘-E

L 0 npu x Q DB(U&;Q”B{A))'

3adikcyemo noisbee § >0. Inaykuieio no i HeBaxKo noGyayBaTH MHO-
xuny {x;|i€N} < II i taky mocninoBricts Hatypaabunx uncen N, N,<C
=< N,<.., Wo x,5%=x,, mneN, i (s xoxunoro i=0,1,2,... MHOXKHHA
Si={xn....xy} € 8/2"-citkoro B II.

Hexaii o; = min {d (xX,,, X,)| | <m==n<<N;}<<8/2". Jlerko Gaunry, mo
o;—0 npu i— co. BizbMeMo HOBIJILHY CTPOro MOHOTOHHO 3pocTalouy (YHK-

iito ¢:[0, 8] — [0, 1] Taky, wo o 26 < o; npu i=0,1,2,.... daa xox-

Horo €, 0<<e<C§, osnauumo ¢yHKuio 0g:{x;|i€N}—=1[0,1] dopmynamu

1 s x€S,,
0 npu &> ;fi i
0; (x) = 5 Qi o 5 Y X€SNS
-5 w— e —gr | A FESNSien
1 TIpH ei{—ﬁ- I
2 J

Jnst KoxHOTO AEE(H,I) nobynyeMo JOMOMiXKHY «reHRy» (yHKILO
Da,:€C(I1,7). Bynemo posrasimatu npocrtip C(II, /) sx  mianpoctip rianGep-

ToBoro Ky6a {1} x I—I[O, —Q?L—l-] , OTXKe KOXHoMy A Gé(H, /) BizinoBinae npH
i=1

: : ; : 1
TaKoMy BKJaleHHi mocaifioBRicTh (x%)2 , me X =11 0<<Tx{ << = npH
i=1. DPyskiia ®a,; sagaerscs GHopMy.Io0
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1 npu g€S,,,
: o(f) 1 )
D@4, (g)= | X4 1pH d(q, S;,):T 1 — > ) i€N, ne i,— Take, mpo
82 <t < /20
Jlerko Gauutu, mo ¢yuxuis @, BHOpaHa Tak, MO 3HaIOuUH i1 3HAYEHHS
HaJl NoBiNbHOIO MHOXHHo IINK(x,r), x€Il, r>26, ™MoxHa BinHOBHTH
TOUKY (qu), a otxe, i A€ C(ILJ).
Tenep 3agaMo nenepepene BioGpaxenns he : C (I1, /) C (I1, /) popmyaoio

he (A) = U {{x} [y. Gt g %ae (D Dy 0 (%) 9,,.,0(«*)1] (x, y)EUanH-(A), -

Hasi  noiabHoro A€ C(H I) nexait ®(A)= max{y> 0][(x, y,), (x, y, -+-
4+ €A nns pesknx x€II, y,€[— 1,1 —yl. 3p03y1m.no mo o(A) =

Toni i nmme toai, komu A €C(II, /). Hexai ﬂ(i):{AEC(HJ){m(A)_I}
i Ap= U{;/I U)“}_rlz}' n€N. Jlerko Gauuth, mo Bei 4, — KOMNAKTH, i,

3HAUHTh, Z-MHO¥HHH B E:(H, i A A, = ... Tlokaxkemo, WO MHONKHHA
U{A;|i€EN} e Z-ckeneroinom B C(I1,7) [4]. 3adikcyemo neN i g, > 0.
[Tokaagemo
hes (A) npu d (A, A,) = ¢,
h(4) = lhg (A) npu 0<<e=d (A, A, <e',
A npu A€A,,

ne & = min {sn, 3—1,'1} Posrasauemo  BinoGpakenns h:(_?'(I'I, nN— A, ne
m > 2n. 3 ozHaueHHs BijoOpar<eHHsA h GesnocepefHbO BHIJIHBAE, 10

) Al Ay =idsy, i RIC L DNAn S A \Au

2) BinoGpaxkenus A € iH’€KTHBHHM,

Hiiicno, rocuth mepesiput Bractusicts (2) ana h[C (I, )\ A4,. Poa-
rJisieMo JIOBiJIbHHH CEh(C(H,!)\._,an) i nokaxkeMo, IO iCHye eaune

A€C(IL, 1)\ A, Taxe, mo h(A)=

Hexan nigmioxuna ¥V < Il X ! CKJallaeThCsl 3 TakHX Biapiskie [(x, y),
(x, y + Ay)l, mo icuye Bikputa Muoxuua V, ans skoi V ) C = ((x, y), (x,
y + Ay)). Ockinbkn BCsiKHil e-OKin GyAb-IKOI MHOMKHHH € O0’€IHaHHS KyJb
pajiyca e, To MHOKHHa Y Moxe OyTH BijlHOBJIeHA 3a JONoMoroln (yHKLIT M4 .
[Nosnaunmo wepes D npoekuilo MHOKHHH Y Ha nepiinil cniBMHOXKHHK. 3po3yMi-
10, mo D = Dpw,prean (1 {-’C ell]d(x, S;) = m(l = ?l—) i€ &.} Hexail
x€D i f(x)=max{Ay|l(x,y), (x,y + A €Y, y €1} Toni max{](x)|xeD}=
= 3/4 i Mu Bxke 3HaeMo unucyio € = d (A, A,). OueBHaHo, 10 TOUKH {1,,
..y Xp), I8 SIKHX MakKcHMyM (YHKIII [ JocsiraeTbes, HajsexkaTb MHOMKHHI

S,.., ne e<<&82°. Mu MoxkeMO 3HAHTH TAKOXK BCI TOUKH X4: Xy —

- -g— max {f (x)|d(x, {x1, ..., X3}) = Uf) (l — 21_;)] , OCKiIbKH O (f)-oKix

npuuaiiMui onHiel TOUKH x; nonajae B MHOXHHY {§ € Dpw,rqan | W  4(q) =1}

3uaoud Touky (x%), MoxHa oaHosHauHo BH3HauntH AEC (I, i) = Q. Ote,

pioGpaykeHHs h:é(l’l,l)—a-h(&(l’l,!)) Giektusue. Jlerko 6GauHTH, WO BijnOG-

paxennss h i h~' nenepepeni. Tomy h e romeomopdismom. OuesmanO, 110
d(h, EdEm ”) <e® <eg,.
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Hexaii tenep % c:t‘(ﬂ.l)—nosfnhua Z-MHOWHa. ‘3a Teppemoio 11.1 2
[5] romeoMopdizM h{./{,,UB'qu UB—> A, Uh(B) MoxkHa npOROBKHTH JO

aBToromeoMopdiamy £ : C (11, I)— C (IT, [) tak, mo6 d (h, 1d~ ,J<Ba-' Ipu
I.lbOMy O4YeBHHO, LIO:

D Rl AaNB =h|Aa 1B =idy g

2).11(B) < Am;

3) d(h, idg ) <Fp TO6TO MuOMHHA A = U{An|nEN} e Z-creneroi-

.JJ.O\'L TBep,!l}HeHHﬂ TCODQMH BHIJIHBae Temnep 3 HaBenech BHIIE XapaKTepHaia-
nii napu (Q, s).
Lls Teopema nae BiAnoBiab Ha nurauAs, chopmyaboBare B. B. denopuykom
Ha TOMOJIOTiYHOMY ceMiHapi MOCKOBCHLKOro yHiBepCHTETY.
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