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CBOACTBA NMOMNPOCTPAHCTE = ~[IPOM3BEJERMA, ONPEIRJIAEMHE C LOMOMBD
TIOKPHTHA

H.H. SKOBJIEB

PesvMe: B namrof paSore npesaaraercs obmas EGHCTPyRIAS
OOAYYeHNS HACXGACTBOHEMX CBOACTB, ONpeReANeMHX C MOMOMBY HNOKDM=-
Tult y nomnmpocrpamcrTe = -mpoxssenesnit. Kpome Toro moxasumaercs,
49TO CYEeTHOE TNXOEROBCKO® NpONSBeneHNe & -npoxssenerxit npocrpancTs
co cuernot 6asok aBxgerca AumzexedoBHM NPOCTDPANCTBOM.

Kapuesse cxoBa: X -npomssexenxe, xmmiexedomocrn, cxabas
NapaKOMNAKTHOCTh, MeTaiNEOexedoBOCTSH.

Kaaccudpuxanus: 54D30.

Bmesenxe. S -npoMsmenexne TOMOAOTNYECKXX HDOCTDAHCTR ABAA-—
eTCA XASCCNYSCKMM OCBLOKXTOM NSyUeENS Xax B oSmefl TOmOXOrmNM, TaK
X B pyRXOHONAXBHOM aHaxMse. B o6mek TONOXOTrMM =-npoMsBENeHNS
PACCMATPHBANTCA B TONOXOTNSX, WAXYNNPOBAREHX M8 COOTBeTCTBYD-
@XX TNXOHOBCKMX NpOMamenemnit, & MMEHHO, eCAX | -MHOXeCTBO WH-
Aexcos, o € " x X, - Tonoxoruvecxoe mpocrpemcTso,rouxa f, € X,
To nmoznpocrpancTso X(R £ )= {X=(X)eTTX It e E oFx e 3
mazexemnoe romoxormedi ms T1{X :oc €[} n Hasusaercs =-nponsse-
Rxeumex pmpocrpamcte X, (c sunesemsok Touxoh )

6 ~NPOUBBENQUNEM TCIOIOTNYECKUX NMPOCTDAHCTB HAIWBAETCA
TPOCTPBNCTRO

6(Xg, 6,07 =

=H{X=(x e THX txe My e M 4u < 5,f,

6‘()(‘,‘;'4,)") € T (Xy) §ecs V)
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B nocxexmes BpeMS MEXDOKOMy M3YYeHND NONBEPrIMCL TAKEE > ' -
apoNsBeAeHNs merpmuecxux npocrpamcrs ([1],[2]), ompenexsemue

caexyrmus oOpasos:
Z"(X‘, gc(’r‘)=
=tX=(x e TT{X :oet: Ve >0l e T @ (x,, §)>6% < 65,3 .

Camuu wsBecTmuM X8 >=*-nponspesennh ssasercs =*-npomssenerxe
npauux - E™(R_,0,1"). 3ro npocrpamcrao romeomopdro mpocrpamcT-
By BCeX CUeTNMX, CXOAAMNXCA K HyAD mocAexoBaTeanmocred B Tomo-
JZorux noxmzexcEolf cxoxmmocrTx Ha i’ m Gyxer ofiosmauarbcs Cy ().
Xopomo msBect:o [ 3], aro X samamercs sGepaeRmoBcxNM ONKOMDARTOM
TOrXa M TOABKO TOrAa, xorga X romeomoppso srxamusaercs B ¢ (7).

3xeCH MM DpefaraeM PACIPOCTPARMTH HOHITN® = T-npoxsBexne-
HNS E8 KIACCH OpPOoCTpaKCTBA Ooxee OOmNE, UeM METDHUECKNE.

Nycrs Axx scaxoro o € ' X, menycroe mmoxecrso, fx & X,
x &={E’L(§‘): m e N§ - mexoropax cuerHas Gasa PrabTpe K

FL(g )2 f, « Trems B={B e el}.

Onpexexenxe 1. > -npoNsBeReHNeM MNOXARCTS X, Do Bumexew
mouy Oasucy J3 masumsercs wmmoxecTBO
L X fe, M =AX= (X e TTHX e M: Yme N |{ec € I
flcrO, WTO ecam Axx BCAKOro o« € [* w nam Bcamoro m € N
Fm(gd_):'fed},fo raxoe =¥ -npowssesnenme mEOEeCTH X, cosnaza-
er ¢ 6 -mpoxsmexenxem umoxects X, X BooOme Bceraa & (X, £,
e TH(X,§.,") . Ecam xe B ecrs Gasa T,-¢masrpa, T.e.
(B ) =4E.3, 7o scerma Z5(X, §,Mec =(X,§,,M).
Ecam X -romoxormvecxoe npocrpaEcTso, f - Touxa c mepsol
axcxomok cuernocrx 8 X w B = {0 (f ):meNi - mexoroputt

cuerxukt Gasuc » Touxe f_, a B = {ﬁd:otel"f,'ro MOXHO OHpenexNTH

Z* cnponssesenne mpocrpamcTs X
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Onpenexenxe 2. X *-npokemenenweu mpocrpamcrs X (o € M)
no muEexenmomy Gasxcy J3 masuBaercs MEOXECTRO X’_.'B(XJ, §uur') c
ronoaorme#d, WNEAYNNPOBAHHOR N3 THXOMOBCKOI'O NPDONSRON®NNT
TAX :x €} -

Onpenexenme = *-npomssenenxs sasxcur or suGopa Gaswca B
rourx §, XN DOWYOMy ONpeXelfeTct ROINOSKAYHO. [axe B cayuas
cuerroro [ x npocrefimers X‘J-n"pnnuno cxoxsmelica nocaue-
RomaTexbAcCTX K §.  Me BCe Z¥-OpONSBeLeHNS TOMECKODDNN MEXXY
co6ok (OXHO N8 HMX MOZEHO CHXEAATH TOMSOMOPPEMM NPONSREISENEM
M{X :ox € M n, suaunrT, OMXOMIAKTHNM, & ADPYroe ~ BCDAY
NIOTHMM B TAXOM NPONEBENI®ENN, HO He COBNANANKINM C HNM . Ofma-
X0, MMOrNe Tomoxormuecxme cpofCTBA TAXNX = ‘-nponspensrxf uMo-
ryr OMTH WOYUSNM ORNMM ¥ TOM Xe Cnocolox.

MOXRO BBeCTN =*-NpONSReNEEN® TONOXOTNNECKNX NPOCTDEEETE
Z"‘()(GU ., ™ ® rom cayuse, ecax xaxxos X, ~ T, = aGxa-
Raer cueTEOR cerTLD.

JleticTBNTeABHO, €CAN RAK oL € [ X ecTs ﬂ-npocfpal-

oC
cTBO X ""'/“"(Xa_)é &, ,TO CymecTByeT DeryAIpHOe IPOCTPAHITBO €0

cuernok Gasok Y,

/. W yOXOTHeHNe f-c’ )CC ~na., Xd_ . Dosremy, ecam

$=TH{{,:xcel}, ron TT=TT{ X : <€ "} momno paccuarpmears o6-
pas amSoro = *-npowseenenws mpocrpamcTs Y, RXAX NOANPOCTPAHCT-
»o IT.

Nyers & =TT :occ "%,

Onpexexenxe 3. > *-nponsmesneEnex ch - T4 -nNpoCTPAHCTS
co cueTHOR CeTHD - HABNBAETCA NOANPOCTPAHCTBO IT{X‘: xel},
ABASDmEeCS NMONpPePHBHMM B8ANMOOKHOSNAYHNM OGpPasSOM MEKXOTOPOro
ZJ’; ~OPONSBeZONNS NpPOCTDAHCTS )Y, NP OTOOpaxeHmx 4 .

SaMeTNM, YTO TAX ONpEeNeACEHO® = ‘-npONSBeNGHNE MPOCTDAHCTS

E 3
co cuerHOR ceTmD KAX MHOXECTBO COBHAZaeT C zmocxu, Ty M) we
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ompexexemmx 1, rxe B, = {(CB)-

8ameuanxe 1, OrmermM, uro Z*a-nponu.uulo MHOXGCTB
Z’;B(Xd,g&’l") BCerza MOXHO TONOXOTNSNDOBATE, SAXABAS TONOXO-
rap ¢ ma X cxexymmum opasom: mce rouxx X¢, Xpome §c» = mso-
AXpOoBaNN, a Oasy oxpecrHocTelf Touxx f‘ cocrasiser cemeficrso
{ E”(’[:'“(’)}”':‘;‘1 X nagexss Z£ (Xd',ﬁ‘, ™) womoxorme, mmaymwpo-
BaHHOR N8 mpomsmexemmx .¢T¢Trv{xau 'ud} . Taxoe = *<npoxsnexexne npo-
eTpancTs (Xx,'c'oc) OY6BNZHO, YZORIOTBODNET ONpeAeieNND 2.

Noxumoxecrso Zc> (X, £, M) HasHBAOTCK CYOTNO NN~
BADNANTHHM [4], ecax aas avboro X € Z u aw6oro CYeTHOro

Ns M rouxa &-/I: € Z, rae y/‘-;(oc).:i'(cc), ecan o € [

x E/f; () = foc’ ecan o € "\ [ . Bexxoe E,J;(Xi, 5T

OYeBNZXHO, CHePHO HEBADNANTNEO.

Upeaxoxenme 1. Ecam xas scaxoro m e N XaC ecry S *enmpo-

mamenexxe T, -mpocTpamcrs ¢ nepsot axcxomof cuermocTx, ro X =
= TT{ Xm: m € N§ waxxe romeomopdmo mexoropoMy > *-npomsmsexe-
EXD OPOCTPANCTS ¢ mepmoR axchOMON eueTHOCTNM M e%eTHO XNBApEANT-
30 B Z -npOMSBeXEENN BTNX IDOCTDAHCTE.

Aedcramreasro, ecax X = Z;; (X;L, E2,T™), rae B, =
=UIBY, e T3, 8 BP={0,(§7): k=1,2,..%,70 nyees
;‘é;’:{b;(gg);y&:m&...% " (Z(gzp I @;‘EI) =X, a

m o9 ~ —_
Zka(g‘:"): Q.(§7). Torza esax ﬁzﬂ‘g’y‘%{ﬁg e M=
= UAl, :meN3, 1o Z%(X;",.:,P) =TI{X, :meN}.

lloxaxen oro. Iycrs X ejfu X, ReN x A&s icel:
mﬁ'@i@‘)% . Torza ecax m. z & ,ro rxa mcaxoro oc € Iy,
6;(%:”) = )(:" x nosTouy zas Bcex o< € Ufl) 1 m > 4 ¢
O (5™ 5 Xe, oHmawwr Ap cU{[] :m <k ?}. Ho eeax

~ /'ﬂb m
<eAgn Cmo(m%<ﬂe,),ro x &G (g °) = O}E_m‘,(fxo)-
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X *
Ho mo ycxomxm /p € Zp , SEAUNT ZAR BCAKOrO MM, MNOXECTBO
mo mo
Ag N r,'mo xoNeuHo, moeroMy A i"%”&(&n t:%) TEXXe KONEWHO.

Mrax X e X%
O6parmo, ecan X & TT{X :me NI, ro makxeres m; x), ¢X, ,
(J ()

a svo smauxr, wro cymecrsyer rakoe &k, € Nn el :IT =g ,
(<]

aro 5(¢)¢Q’ko(§:°), ecax « € M, mo morna‘ié:c)¢8ﬂo+b°(€:°),

ecax x €« MM, r.e. X ¢ Z,g . Hrax, Z,% =TH{X :m e N}.

CueTmaS NNBADNAHTHOCTH =* 3 = -npomsmezemmx oueBNRNA.

x
Caexcrsxe. Ecax xxs scaxoro m € N x”‘- ¢ -npoxsse-

o0
XeuNe "l:‘ -npocrpaners ¢ nepsok axcmomolt cuermocTN, 1-¢)m‘l:'r1 Xm,

roMeoMopdNO NOAMEORECTBY NEKOTOPOro S *~NpONSBENEHNS NPOCTPEHCTE
e mepsofft axcmomol CHUETHOCTN N €YeTHO NNBADNANTHO B 2 -IpONSBe-

AGHEN 9TNX NPOSTPANCTS.

Opezxoxenme 2. Ecam zxs mesxoro m € N X acﬂ.wz*-
npoNsBeneNNe 'l;-npoc-rpan-n co cuersoft cerspd, TO X:nT;[’ Xm
BNOBb romeoMopdno = ¥-npoNsBeeEND TAXNX NPOCTPAHCTS.

llpesioxeENe 2 BNTOKSET N3 NPEXIOXEHNS 1 X ompexexemms 3.

Eexx X npocrpancrso co cuernok GasoR, £ € X , o GCasme
10, (83 NASOReM MOXNMM, 6CAN Xax XDGOR OXpeCTEOCTN 0'(?)
matgerce K c N wraxoe, wro 0(§)= U{0,(§), m € Kz.

Ecax xas mcaxoro « & ' mpoerpamcrso X ‘06.:“;" cuerHOf
Casolt, §_ € Xd x B  -noxsuk Gasxc rouxm E_ , 7o Z;-npo-

XsBeRexne mpocTpacTs X _ no Gasmcy B=LD 8 € M} cynem masu-

of
BATL NOANMNM > ¥-~NpPONSBeXeENEM.

Openxoxernxe 3. Bcaxoe S*-npoxssexeENe NP OGTPAHCTB CO

cuerEof Gasofl SRATETCS MOXNNM = F-IpONSBeXGHNGM.
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Joxasareancreo. IlycTs Z; (X,, £, ) = nexoropoe =*-
nporsmexerme npocrpamcTn X X fur()(‘) £ s . fyers B=1{RH3
" .'Bd:{O;n(ggc);'m,e N3 . Oycrs 7£={Vm(¢)}m5N cuernas
6asa X_ raxax, uro B < U, . Oyers y: N=xN-"25> N - Ouex-
THBHO® OTOOpaxeHue.

Nozoxmm zas meaxoro o € ' w nas scaxoro & e N U (§ )=

-1 ~
= O’M(gw) u V, (), rae (m, m) =y (k). dcno, aro B, i
={u&(§d); % e N} - noauu#t cuernuk Gasmc X . Moxommw T3 =
_{F, i« € P} . Torxa
Z;(Xd): Z%(Xoc) .

HdekcreuTeasHo, S% < Z;; T.x. zam scaxoro m € N

)

maftxercx o € N wraroe, uro U ()=, (g,) Ba= Yo =y (m,m).

Ecan xe X & Z:% , TO CymecTsyeT HATyDSALKO® ke wigel:) )=
= ¥, Taxme, 4To ZaA BCeX ot € [ x, & W, (), mo ecam

V"4(k)= (m,m),r0 W, (¢ V=0, (§ )uV () mu, snaunr, X ¢
¢ 0, (g,) Ban mcex o € Io , nosrouy X & ZJ:; .

Caxencreme. Bcsaroce = ¥-npoxaBenenye NPOCTPAHCTB CO CYeT-
Hol ceTrD ecTh O6pAS NpDM YNAOTHEHMM HEKOTODOr'O NONHOTLO 2 ¥=fpo-
nemeneHMs npocrpancre co cuerHok Casolt.

OTMeTyM TAKXe, YTO HAS [, -NDOCTPAHCTB CO CUYeTHOR CeTsD
Bcerna 6 ¢ S *c = .

CymecTBywr cnoCoON OGOCMEHNA NOHATNS = =NPOXSBENEHUS IO
¢napTpaM, me offsaTexbHO OGNSRADLMNMM CUETHMMM Gasucaum. Hanpumep,
ecan fax nBcex o € [’ XQC > )(7 §oc = g , TO ecTh onpexexenxue
NpOCTPAHCTRS CE( MXx)i4]: C§ (R, X) = t4f:7—> X , raxux,
uro VU(E)H._(:'\E(aL)¢()’(§)}I < 5,5 . slcuo, 4ro ecam
X, =R, §=0 ,m C,(I",R) = sro mpocro ¢, (I"). Mu 6y-
K€M DACCMATDHBATH Cg (1", X) » Tomoxormm norouemHok CXOXMMOCTH
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wa I . C§ m x) e BCeria AeXMT B S ~TUpOnSBENEHKM
S (X s Eqal" )5 RO X, =X, Eg=§ , xors OHO 3uBEXOMO
ecTh NOANDOCTPAHCTBO ®TOTO = ~NPOMSBENSHNS B ciyuae, ecau f
- TOUKA CHETHOro NCERAOXAPAKTEPA. JITO ob6CTOATEALCTBO OynAeT MC-
NOABLBOBAHO B ®TOM padoTe, TAK XAK 8AeCh MH OyneM pPacCMATDUBATH
cayuam, xorga X peryispHo m co cuerHok ceTsb.

Ecan X u Y wTonoaoruyeckme npocTpAHCTBA, TO Cﬁ, (X,Y) 6y-
XeT 060sBAUATH MPOCTPAHCTBO BCEX HenpepHPRMX QyHxumh ws X B Y
» Tomoxorxm moroueuroft cxommmoctu. Ecax Y = R, wo Cpn (X, R)
G6yneu 0608HAYETH Cﬂ CXY

lyers X Tomozoruueckoe npocrpancrso, a L c C, (M), wor~
na Cp, (X, L) romeomopdro sxaexuseerca B C M Ch( X)) [4).
PoMeoMoppmsu ocymecTBAseTCH OTOOpDANeHMeM Y °
x,v:Ch(X,L)—-—>C°(I",C1,()()) 5 rne
(y (U= (G, FeCp (X, 1), & & by X

Ecam xe X co cuerHoit cerpb, TO Cn (X) raxxe co cuernok
cerep [51, sHauur
Co (M Cp(X)) & =(Y,,0,"), rne Y, = Cﬁ (X) nxs scex
&« ¢ [ . Haxomen, T : ﬂ{xo,, e My — X 6yner o60sRa-

4aTh o -D npoexumw, T.e, i, (X) = X() -

OcHornue reopewmu. Ilockoapky B onpexeacnun = (X ?rx’ D)

(kak, mnpoueM, M B ONpeNeXEHMH Cg (M, X) ) ccobo BunenseTcs
TOuKRAa §= (gi)de n , He YAMBHTEXBHO, UTO TOROAOTMA B etrok
TOYKe HrpaeT ONnpeleAAPmyd POAb B TOMOJOTXIECKMX cBoficTBax nox-

MHOXECTB ~[IpONBBEAGHHKA .

yers B = <f0'(—§—)} - mexoropu# Gasmc TOUKE { saMERy-
Tul OTHOCHTEABEO KOHEUHNWX NMepeceuenmii w comepzammh = . Torza
7 aBaserca Oesoff HexoTOPOH TONCAOTMM He 2 -NPONSBENEHNK. Mu

OyneM NuSHBATH €@ T, ().
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OGosxauxx wepes 'r:2 TAXYD TONOXOrND Na > , npexdasy xoropoft
ofpasyor MEOXeCTRa BNAA 71;4 ()~ = (rme Ll orxpuro » X "
u *foc xow € ), a raxxe wnoxecrso = .

Torxza CNPABGRANBO CJXelyrmee

Dlpexzoxenne 4, Tomoxorms 7 ma > ~NPONSBOXONNN NPOCT~
pancre X (x, sEadmr, ma am6ox X S = ) ecrs BeDXNAE rpams
asyx romozorxt 7, (B3) x =%, , r.e. T=supiz, (B), 2, 7.

Teaxoe CnenMaibHO® DABAOXGHNE TONOAOTWM . -NPOMSBENENNS MK

Oyzem ofosmauary T =T, @ 7, -

SamMeuanne 2. B orawuxe oT T, , TOmoXorms T, onpexeaser-

CA OAMOBEAYHO,

Teopema 1. Mycrs Z=Xx Y, X nacaemcreenro umarsmo-xou-
naxrEo, Torxa, ecam (a) ¥ c roweumo-cuermoft G6asol, ro Z ma-
CAEACTREHNO METAXNHAGASHOBO;

() Y ¢ 6 -roueumo-xomeunolt Gasok, To Z maciexcTBeHNO

& -MeTaKOMNAKTHO;

(e) Y ¢ 6-xoraapHo-xomewnok Gasoki, To Z macaemcrTmeENo
NapaxOMIaXTHO.

loxasarTexncTso nposexem niax cxyuas 6 -roueuno-xomeunok Gasx.

Nycrs Cf:}:ﬁg;,, B, - 6 -roueuno-xomeunas Gasa Y , mmowecr-
Ba BMaa 4 x V', rae 4L orxpuro 8 X , a 2 6 J3 o6pasyor Gasy

Z , NOSTOMY XOCTATOYEO ROKASATH, UTO M8 ADGOro cemekcrTma

y = {ixn} voxno Buneanrs & -rowewro-romeunce cemeRcTso C Ten
xe resom. yers V={we B:IucX w uxve 7%, Aas mcx-
roro v , myers U(v)= fu: w x v ¢ 2% . o ycxosun xa X,
cymecTayer cuerHoe cemefcTmo ‘ZIZ () ¢ U (w) c reu xe rexou,
aro x U (v), Torma cemeitcrao Y= tuxw:ivwe YU(r)? caer-

HO x xmeeT To xe Texo, Wro {uxar: u € U(2)}.losrouy
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uf U(’fv : € V3T =Uy . Nepenyuepyen mpomssoasmux obpasom sae-
wenrw U (v) = {sp: m e N}, Torza cesekcreo
Viem = Tpx Vv ey AV, u e U ()}
TOUEUNO-KONEWHO X h%’f(em = Uy-

Ecam v, » 7, nse romoxorux Ba X x v = sufr{v,, 1‘2},70
npocrpaucrso ( X, T) romeomoppro Amaronaix » mpoxsmenemmm

(X,7,) = (X,’tz),uo-'rouy Teopema 1 sxBuBazenTna cxexyvaed:

Teopeua 1'. Iycrs Tomoxorms © ma X TAXOBA, UYTO0 T =
= /““’T"{'f1,'fz§ X 7, -HACAENCTBEHHO AWHIeXepoBA, TOrAa 6CAN:
(a) T, obzanaer roweuno-cuernok Gasok, To X EacCXeICTBeNNO
MeTaIMHIexeponO;

(6) 7, o6raxaer 6'-roueumo-xomewsoh 6asoit, T0o X macxex-
CTREHHO 6 -METAKOMIAKTHO;

(c¢) =z, ob6xanaer 6 -xoxarbHo-kOReTHOHN Gasoft, Tro X macxex-

2
CTBeHHO NApPAROXNAKTHO.

3amenanne 3, Ecanu T, oGxanaer Gaso#, spasrmedics 6-x0-
K8ApHO-KOMeuHNM CeueficTaoum B Tomoxorsm T ma X , vo (X, z) rax-
¥e HACAGACTBEHHO NAPSKOMIAKTHO.

Ms Ilpemxoxenms 4 w Teopewmm 1 CxAeAye'r, UWTO XXX TOro, Yrolm
HOAMAOXECTBO X M8 S -npomsBexenms 00AEN8X0 NYNHNM HACKeXEeT-
BeHHMX CBOMCTBOM MO NOXPHTHD, 1O CTATOYHO, YTOOH B PaSIORONNN
Tonoxorum v Ha X ('z’=’t‘.,®'c’1) TONMOXOr®s 7, OMAA NaCAOX-
CTBeHHO JAuHZexedoBol, a T, obaanaxa Gasol c amaxorwumolft xapax-

TepucTnxok. 3mecr MM mMeem

Teopena 2, Iiycrs (X7 z) omHO ms CAGAYDUINX OPOCTPARCTS:
(8) X -pmHAXBLHO-KOMIEKXTEO B S -npoNsBexenxN OpOCTPANCTE C

nepsod akcuomod cuernocrs,

() X = = -npomsBesenne npocroamcTma ¢ nepsoit axcmomoh
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cuerHocTH,
(¢) X = Z=*-npomomememme mpocTpaHCTB CO CueTHOR CeTHD,
(@) X =m?j1 X, , TAe xaxnoe Xy, @cTe mpocrpancTso ma (B) xax
(e),
() X=C, (I, Cp(Z)) , rme Z -roxauoe cenapaGexsxoe
MeTpMUECKOe NPOCTPAHCTRO.
Toras cCymecTByeT TAKAS HACAENCTBEHHO IMNAexepomAa TONOAOTME 7T
Ha X , 910 T= T, P T,

loxasarexrcTBo. Mu GyfeM WCNOXbBOBATH CAAAYDMYD XeMMY
([61).

Aewus. Iycrs B ={ B} mecuernoe csumeficT®o XONEUHMX NOA-
uHoxects |' , rorna cymecrsyer C < [' , x mecuernoe nozcemed-
crmo B’ = B raxwe, uro ecax B, B, ¢ B x B, B, ,70
B,’A B2:C, a 1Bl =1B,1-

Rycts = ()(00 g‘(, M) = Z -npomsmeAeHKe NPOCTPAHCTB C
nepsok axcuomoh cuernoctn. B = {0, (§x)} - mexoropas
cuernas Gasa B Touxe £ , 3BMKEYTAA OTHOCHTEABHO KONEURNX ne-
peceuernit, B = AP o € M3

llycTs LXA BCAKOrO KONEUHOTO ymopsZoweHHoro Eadopa P =
={C(4,,_,,o<,h} c " x mXm BCAKOrO BexTopa r7v=(nl1,...,r%) MHO-

: 1.

xecrso < F’yﬁv);ﬁQPm‘:‘%(O’n{ (focé))) nz=, rae

O’m' (%d‘) € ,’P,se(_ llynxkre (a) ® (B) Oymem ZOXKasHBATH OABO-
<+ v T

apewenno. Ecam X (QWHAABHO KOMNAaxTHO B X , TO AOKGXeM, YTO RAS
apboro B ronoxormus T, = fc'1 (J3) -racaemcrserHo awHzexedoma ma
X . Ecam xe X = Z};D -npoweBeLeENe NpPOCTPANCTB ¢ nepmoft
axcwomoft cuerHOCTH, TC Koxaxe, uro %, = ¢, (JB,) - macaexcrsen-
HO ammnexedomo ma X .

Nyers 9L -cemeiicTBO OTKDHTHX B T, MHOXecTB. MONHO CUNTATH,
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wro U cocrowr xs Gaswewsx ® T, wmmoxecrs smaa { P, @.) . Nycrs
3 -cueTHOS MNOXECTBO PASXKIENX YNOPSAOWENHMX HAGODOB NOXMX Wi~
cex, rorza U=U{U@,): m, e X %, rne % () =
={fuweU:m=XF, rr_va,)} . JlocTaToumO ZOoxasarTh, UTO KAS BCA-
xero M, € X s ceueltcTna U (m,) wuoxEO BMmexNTH CueTHO®
e Tem xe reaoM ma X .

NpeANOXOXNM MPOTHBHOS, T.e. cymecTsyer m, € JC raxoe,uro
cewettcrso U (7,) me comepxmr cuermoro noxrsxa ma X.

o NNAYXUNWNM QA8 BCAKOTO 7 < CJ, BHOepeM X € (6249,\3%‘212_%
n X , roe xaxzoe ‘?1.76 U () . Oyces '2/,3=<P?,, m, > - Te
XZeNMe, CymecTByeT NecueTHOe NOAMHOXecTso () £ &), Taxoe, uTO
zas mcex 7, 3 e L Pz*n %, =C . Mocroasxy xe O mEoms me-
CUeTHO, 8 DABJANYHKX KOMGMNAUNA M8 KOOPANEAT BEKTOPA /77, KOMEWHO,
0 cymecrsyer mecuersoe O’ < (L  waxoe, uro nam mcex o,
4'e Q° x pas scaxoro o¢c € C cymecrsyer m (o) € @, raxoe,

qTo

M (Uy) = 3 (U )= G (B -

~
Ynopsxounu ( xax C =l Cp §  x mycrs m, = tm (), 0
see,m (g )3 . Torza zis mcex yeQ Up=<E. m,(3)>0
N (’6, ,71,1 ) , Tae P_a, = %\ C . Paccuorpnu rTenepr cayuaht (a).
Nockoasxy X (MHAXBLNO-KOMNAKTHO, & MXOXECTBO fxa.: ye'? nme-
cuermo, To cymecrsyer 4 € X - TOYKA NOANOro HAKONACHNS AAX
KEOXecTBA {.Xz,: y €0’} . MroxecTeo xoopAuNaT @: , OTANYHMX OT
? Ne Goxee uYeM CUETHO, & CHCTEMA {53.: y €% cocronr xa me-
nepecexapmuxCH MMOXECTEB, NO®TOMy cymecTmyer 5 < (1”7 raxoe,
aro 4 € < P%,mcz CAME

Ecan ¥y € 2 x ¥ > Jd » o mo muGopy
xx¢m%=<Pn,n2(%)>ﬁ<c,ﬁi47 5 Ko
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X, @ ‘ua, = <-P_, my, ()> n <C, my 2, smaunr

Lx? ¢ (F%’ m, (3;)) 5 TaxnM o6pasou
¢ T%;, m, () > n Ui y>9 38 = 4 -
3TO UPOTHMBOPeHYNT TOMY, UTO . TOUKAE MOAHOTO WAKOLIGHON XAR
{‘XZ': y € 0°% . PaccmoTpmM cayuah (»). BuGepen cuerTHOEe Gecxomew-

moe T < ' x nycrs Vo > Aup T. J(a:e(‘u%\U{‘ua':y<3;§)n X.
Torze Xy € <C, m,”, uo Xy ¢ U-{‘Zta,: Y<9 %, caexosarexsmo

Xy € < 52,,np2 (3)> nax scex 3 e T , HosroMy xas awGore reT
wakaerce o< () < F’,J, n m, €m,(y) raxxe, uro X (< () ¢

& O’n(?) (§“(3~)) , @& nocxoxpKky pasaxwuEMx m ()) xomewmoe ume-

10 (r.x. m(yle m, ), To makzerca Gecxomeuroe T, €T raxoe,
uro Yy €T, m(y)=m, x rorza xy;(nc ()¢ Gm0(§¢rr)) xxs

ao6oro Y € 1_1 5 HO TOrna \Xro $ A = Zg ~ DPON®BENeHNND,
o

IipornBopeune.,
Jaueuanve 4. Ha cawouw zers, » cayuae (») me roxnxo =, (83),

®o u aw6as apyran ¥, (B) ma X = Z,é" ~NPOMBBEASHNR TAKE®
Vo

HACJHGACTBeHHO ANHINexepoma. 3To 6yneT CAemOBATE X8 Teopemn 5 xam-
ok paGoTH, NOCKOABKY no sToRt reopeue X Oyner OuNAXABNO-XOMOAXT-
HNM NOXNDOCTDAHCTBOM > ~NPOMSBEZEHMA NDOCTPARCTE ¢ nepsoft axcw-
oMok CYETHOCTH M BCe cBemeTcs X cayuan (a). Onraxo mocnoamse-
BaTecs Teopemolt 5 MoxHO ToOaBKO HOKasam HACAOACTRENNYD ANNAGXE-
domoers T, (B)).

Cayuah (c). Hycrs X = Z“(Xd, f, M), rme mw(x‘)f-ﬁ"o-
o ompenexenmn, sTo osmauaer, uro X =£(Y),r.uo Y ecrs =* -

NpONsBeNeHNe NPOCTPAHCTB Co cueTHo# Gaso#t Y. , T.e. Y =

) Zg (y';‘" e m ’ rpmen ipp"ﬁu ’\ﬂ,c: );___,"a' Xoc -
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YyOXOTHEENE N {ﬂ (01‘) = g-c - B cnay Cxeapcrers ms [lperaoxemms 3
casxc =19 } wmoxmo cumrars noammu.

Iyers B, ={0° (£} ~ npomesoxsmuk Gasmc Touxm £ . » X,
T, -ronozorns xa X , npexGasy xoropok o6pssywr uxoxecTsa Bxia
A4 -
7 (0 (F. ) a X, rae 0’(?6() €B. % o €. foxaxen, uro
TONOXOrNR T, NACAEACTBERHO ANNAex2}OBE.

lycrs V -npomsmoxpmsit saxeuemt mpexGasu sTold TONOXOrNM, TOr-

x V=alca g NnX. .
W = g O N A X) =, (7 (TGN A Y .

Ho {;4(0’(f¢)) €CTL OXPECTHOCTS TOWEN 7 = {_4%") 3 Y.,
nockoasky J, - moxmuit Gasme Touxx 7 , TO 354(4;40/({:;))
NnYe T, (D) . Orcoza cxexyer, uro —,ﬁ HenpepyBHO oTOGpaxaeT
(y, %, (D)) = (X, ©,). Ho nocxoxsxy <, (D) secrs macxen-
cTaerEc xmmiexedosa Tonoxorus ma Y (nyExr (m) Teopemm 2), To T,
€CTM TOX® NACKOACTBEHHO INNAeXe(OBAS TONOAOTME, xax obpas 2, ()
NpN yNAOTHERNX :f . Kpoue Toro, * = T, ® T, -

(d) Ecax X=,jj1 Xn , rme xaxzmoe X, ects =¥-npomemezenme

npocrTparcTe ¢ nepsol axcuomolf cueTHoCTM (MANM NPOCTPAHCTB CO cueT-
Bolt cernp), To X caMO romeomopdpro Z*-npouuexcum TAKNX Npo-
CTpaECTB B Cuay [Ipexroxenmus 1 (IllpenaoxeHma 2) m nosToMy TOmoOXO-
rms T=T,® T, B cuay () (B cuay (¢)) namuo#t Teopemu.

Nyrxr (e) BHTexkaerT us paccyxmenmit Kopcona m Jurzemmrpayca

(Jleuma 4.4) B paGore [4].

Teopema 3. (a) ecam nxs xaxmoro oc € [' )(d‘oﬁ.la)zae'r TO-
yeuno-cuerTHol Gasoit, To Tonoaorus T, Ha > (Xd“f‘_,l") Takxe 06-
Jazaer ToyeuHo-cuHeTHOH Gasolt;

(B) ecam gas xaxmoro o € [ )(dv peryaspHo m ofxanaer

G‘TOHOWHO-KOHQ‘IHOﬁ Gaaok, TO TOmoxOrusm ’C’Z N8 BCAKOM
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I*(Xes ko T ) raxxe oCxamaer & -rToueumo-xomewHok Gasoft;
(e) ecam xax xamxere cc ™ X =R, 6 £ =0, a =
p>0 Sp=iX= (.x‘)eZ*(Xd,O,l"FCo(F):CEZFlx‘lﬂ= 11,
TO Tomoxorss t, ma Sp obxaxser 6 -xzoRaxsmo-xomewHoR Gasoft;
(d) Nyers Xs ¢, (M) x X crporo pasroxepro B c, (M),
r.e. xasx sesxoro m >0 IK(m) Taxoe, Wro AXT BCAKOre
X eX Hxel: l.x(cc)|>,—:;_}l = K(m), rorna 7, wma X ofxa-
xeer & -xoxsapmo-xomeunofi Gasok.
JoxasarexpCTRO. (a) Iycrs \B‘ ~-roveuNo-cueTnas 6asa
X N{§.3 . Toram B’'=1n(u)nZ:u eB, o € F - npex-
6asa romoxorxm <, . J3 COCTONT N8 BCEBOSMOXNNX XOHEWHMX Hepe-
ceuexnit sxemexros B’. Torza B - 6asa %, .3 roueuno-cverxa.

= A
Nekcranrexrno, ecan v € I3 n & € X, To w=.) :rr'" (w, ) N
“=1 i_‘: L

AZ. e, smaunr x(L;) €, x nosrouy X (o;) F f<; >
smaunr «; € [(X), rze M(X) -mocurear X , T.e. ['(X) =

={ec € Mix(L)¥ f‘}, go M(X) cuerno, mosromy H860p
(ac1,..., "('nv) c N(xX) , @ TMOCKOXBKY PasXNYHKX TAKXX HA6OpOB CHeTw=
HO, X xaxzoe J3 -TOWEUNO-CUETEO, TO PABANURMX 4 € B raxmx,
4r0o A 3 X 'Taxxe He Soxee, UeM CUETHO.

(3) Oyers D =+iB :ox €3, rre B =40, (§Qbcer -

cwermas Gasa £, 3 X . Dycrs Vim = 6 -Toueumo-xoxeunas Gase
(-]

XNC (€, 5 Vir =ni, Ve m mm n V,,_ . -TOueuRO-KOReu-
A

mo. Iiyets wamb= {zéqﬂou Lw‘%) n =%, rae My, €

E@L,Jm{ ‘4(&“4;’ [ N Torza w’%h dummk,owenuno, Gasa

TONOXOT'NN T, -
D) x
lloxaxes, 4TO X&KNOE %m«mh TOYGUHO~KROHEYHO Ha& Zn -Ipo~-

NSBEeNeHNN., 3aMeTHM Npexxe, WTO 8CAN PD XONEeUYHOe NOAMHOXECTBO

- 42 -



M, To cxcrexa {:n’a (w) , THe u € Wmmhf TOYEYHO-EKONGUHA

Ha ‘tg‘% X, (ecam psccMaTpxmaTs TOALKO pasiNUNHe e w) ).

[lpeATIOXOXNM TENEDPs, UTO CYMECTBYET TOUKRE X € Z;.‘; ~-nponNsse-
XeEN0 N GeCKONEUHO® MNONECTBO AUj, ---> Wj,--- DASANUNMY SXOMe B-

ros U 4 ,raxwe, uro xexos ay 2 X . Torza xas mosxore
jeN wy =<F, @y> , rae F; = {d’(}.)’-‘.’d"é'(j’)}'. 2y =

A .
{“41"-~’“4”;‘ uia 3{%(44,%)/\2=1-g, r; &k, Ay € U{ \‘/Ic‘:,n,(L tquém§.

CymecTsyeT OeCKOMEUYHOO XN , TaxKoe, UTO AN BCAKOre
¥ K ry=ngm ks ke

Buneamu ms cucrems i PJ 3 € H 3 Gecxomeumyn nexcmcrexy
{%:3’, €X, c I} rax, wro xxs mesxore 4 X, E= Pou f;.' 5

mpraen B'n l;: =f, ecan j*+3 n 3,3 € X, lax scaxoro

7
Je 9{1 %’ + g , nnaue % =R x nosromy emcrema {JrPe (41/3):
P K,% me smanzach Om roueumo-xomewmoR (T.x. mce w; pas-
ANGHK % SGBNCAT Ne TOXBKO OT XOODAMRAT MHoxecrsa [ ). Mycrs

Teneps o¢; € %’. Torza "‘("‘j)e‘“’eta-, 51.,&/:-; \%mfv , X, mo-

croasry, g, n O, (§"i)= @,ro () & O, (£, ). Toraa
F 4 3
{ac:x () 0 (8% 2{; s 3 € H; ¥ x nosrouy Gecxomewmo, uro
NPOTHROPEUNT TOMY, UTO X & Z‘% -~ IDPONSBEXEEND. “
1
(¢c) ODOyers R e aQt B, -cuermas Casa = R\[—lbf: n A’J.
Tyers 3,,, ~MHORECTBO RCEBOSMOXEMHX KONGWUNMX HAGODOB SJACMEXTOB

ﬁ’p . Ecan B"_=’{V,,,uo, Vm,} € gn’ ) a PS r‘, P:{¢1,n-, wm})
X1

x IPL=1Byl 70 <P B> = Yo (V) S, . Oyem

@, 3)=4<P, By>, raeBieD,, Pl xIl=IBl

Toraa w:n% w (k,4) ecrs Gasa Tomoxorax T, Na Sp -

loxaxeu, uro xaxgoe & (H,4) - zoxaxsmo-xomeumo (» romoxo-

rax T, ). Iiyers r} e 51, . Tor.ul“zp lq(«,)l"’, 1, Oycrs
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-
RS LR '“éz"a loy (o) I">1~1 . BuGeven oxpecrmocts 2,

v xaxgok g (o) rax, nfooniée&m{ilx|ﬁ.xemai}>é—/t .
<

nycrs O'(g)=<{yyer, dm};{1{c4) U, 32 Torna, ecax
0’(4}) n (P, Bj)* @, o Ps 4 .JeficrBnTexprN0, WHAYUE CymecTByeT
Z e 0(m) n v (P, B}) x cymecrsyer (3 € P\P, raxce, uro

Z (@) e wy < By Ho vy ln 1M1= g novrony 12 (3)] >

1, = -
>n,/f‘n 1z (ﬂ)'f'} . R Torza zeO’(ig.)———z‘iga\z(d%Nﬂ) A-n .
3maanr = Ii(ac)lﬂz SNz (@I 1-n 4+ =1.
<ef «<ef,
urax, T |Z(«)|™ > 1 , oporxsopeuns.
el

Texuu o6pasox, P < P, , no F, xomeuso, nosrowy xomewHe

uHOXecTBO pasamumux P < P

> 1 8 Bg', ¢uKCHpPOBANO, NOSTOMY XONEU-

x0 x ummoxecrmo rex < P, Bi> , nas xoropux < P, Bé)n O(g)+ 0.
3maunr, W(#,4) xoxaxsmo-xomeuno m& Sp -

Horasarexscreo (d) npeacrasaser coGoft xwms HeCOXLIYD MOZM -
¢wxauwo (c) x mosToMy BAech omycxaercs.

M2 KoxasaHHNX TEOpEM NOAYYADTCHK BAXEHE CXCACTBNN.

Caencrane 1. DBearwh Ouxosmnaxr, aexemuk 3 = -UPOMSBOAGHMNX
NPOCTPAHCTB CO CUYETHOK CETHD, ABAKETCA HACAEACTBENHO-METAANKIES—
aeposun (xparko HM) mpocTpaHCTBOM.

Cxencrexe 2. Bcaxoe (uEarbEO-KOMIAXTHO® HNOANPOCTPAHCTBO
Z -OpOMBBENEHNMN NPOCTPARCTB C ‘rodeuno-cyerTrHok Gasok ecrnr HM-
OpPOCTPEHCTBO,

Bonpoc 1. IlycTs X ¢MEaABRO-XOMIGKTHOE NOANPOCTPAHCTEO B
> -NpomMBBENERMN MPOCTPAHCTB CO cueTHo# cersp. Byxer am X HM-
OpOCTPAHCTBOMT

Cxencreue 3. Bcsaxoe =*-nponssenenue npocTpAHCTBE ¢ 6 -

TOYeYHO-KOHEYHO! (ToueuHo-cueTHON) 6830#i e€CTh HACAERCTBEHNO
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& -meraxounaxruoe (xparxo HéM-npocrpancrso (ecrs HM-mpocrpam-
crse)l B uacrmocrx, ¢, (") x mce sGepaefinosckue OuxomnaxT
spxaorcs HE'M.

Cxexcrsue 4. Ecam 4o >0, To moampocrparcTmo S, xaciex-
crserno napaxounaxtho (HP) » c ().
Cxencrame 5. Ecaw X cTporo paBEOMEpPEC DACHOXOXenc B

c, (r) , TO X ecrs HP-mpocTpamcTso.

3amevanne 5. Moxno noxasars, 4TO Sf,, B CAeACTBMN 4 an
B CXeACTBMN 5 NpPOCTO MeTpMayeMd. [IDONEMONCTDPUDYEM ®TO HA NpNME-
pé CTPOTo DPaBHOMEPHOr'o uHoxeeTma X .

lycT™s T -TONOXOTME TUXOMOBCKOTO nporssexenus ma C, ().
Iiycrs T -merpmuecxas ronoxorma mRa ¢, (M) (rxe © (X, @)=

=°€;u4rt|-l.x(oc)—q,(oc)l). flcro, 9ro = £ T. foxaxem, uro T£ T
€

¥a noxnpocrparcrme X . Iiycrs X, X x Oé (X,) - € -oxpecr-

HocTh ToukM X, » T . \V = O; n X . Iyers m - nepeoe Hary-

€
paAnHO® UNCJO, TAKOE, UTO -,?—'U £ e . V%(a?;) (=3 Ve (Sfo) .
Dyers K(m)=Hece M I > L3 x DX =
={oxe [":b?o(ac)|>%}. Nyers Ve € [ (X)) V. =-oxpecr-
noers X, () vexes, uro ind l\/;cl>% u \/(,,'.C.O/E (X, (x)) -
Ir . r n ‘4 V —
Toraa :Lc\:).(?,ﬂ“i(\&))nxg 2, (xo) . lefkcTeurearHo,

= . -1 " —
ecan Y € X u 4 E:L&:-fa(.i'o)ﬂ‘< (Vu() , TO ey,(c()e Vuc M, SNAUMT,

lag (] > 73{ , Ho Torza mxm mcex <« & [} (X)) gkl = ‘4,,{
(r.x. Hec € M: la}(oc)l > %}I =K (m)).970 xe sepHo ¥ A% X, ,
1

T.e. nxs Beex < & [ (X)) kX (Il £ == » Orcona, nas

8THX £ ‘\x—o(o(,7~n;(oc) ) £ %i< € .Ecan xe o« eI}, (S("o] , TO
gl)eV, < Oz (X, (o)) x nosrouy rakze |X (L)L) |< €,

enaanr, 3y € O (X,). Orconea x T & T a, smaunt, T=7T Ha X.
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Openxoxenxe 5. INycrs X € = -npoxsseneHNN TONOAOTHYECKNX
npocrparcTs ¢ nepmoft axcmomoR cuerrmocTm w X Omxounaxr. Torza
TouKA X, € X ecTs TOuxa ¢ nmepsok axcuomol cuerHOCTN TOrza

X ToxbXO TOrxa, xoraa makzercam cwerroe [, S ™ raxce, uro
1

- = X, »

A M (X)X = X,

Joxasareancrso. Ecax { Vm?x cueTHas 6asa TOYKM X

, » TO

MOXHO CHUNTATh ee cocTosmeX N3 SXGMOETOB 06ask, 7.0.%: (E’M'b;)ﬂ

7]
n X , voraa [} =ﬂL_)1Pm - ncxomoe. OOpaTHO® OYEBMAHO.

Caexcrexe 6. Ilycrs f2 >0 n B@‘ i{Xe Co(‘")gilx(*"”é 1,

TOrAa MNOXECTBO TOuex ¢ nepsolk axcwmomold cuermocTx: Bh cosnanaer
e S, x merpusyeno.

3ameuanne 8. Mocxoasxy zas fr>1 By Ouxomnaxr x » cra-
6ok Tomoxorxx Gamaxosa mpoCTpaHcTBa, TO Tomoxorus Bp cosnanaer
co cambok romoxormehk, smaumr, B,r, -s0epxeknonsckuil OmxoMnaxr.

Iiycrs X wGepxeftmoscxuli GuxoMnaxT ms Teopewmu 4 B paGore
[7]1. Torzma ms mpexaoxeEms 5 caexyer, uTo TOUKE X, € X ecrs
Toyxa ¢ nepmok axcmomMol CUETHOCTH, €CAM M TOALKO €CAM NAX RCA~
xoro m  M(x,) n i','n + ﬂ , MO TaKOe MHOXECTBO CTDPOro PaBHO-
mepmo pacmoxoxemwn 8 ¢ (M) (K(m)=m) x nosrouy

Cxexcrane 7. MmoxecTso Gda -rouex Ourommaxra X Merpusye-
MO.

B cessx ¢ 3aMeuanneM 5 npaBmoMepex

Bompoe 2: myers X € ¢, (") = v, ®a X o6xaneer 6 -zo-

xaxbRO-KONeuHOR Gasofi. Cxemyer am Torxa, 4ro X wMeTpmsyemo?

Teopeua 4. Iycrs max mcaxoro e mar (XJ_) £ %,
Xs= Z(Xe, §<>M), T =2, ®7, X T, HACAGACTBEHHO ANH~-
Rexedoso ma X , rorza X NACAeECTBEHHO MeTaxkHIAexedOBO.

HokasarearcTso. Ilycrs znxs mcAxoro o € [’ S, -cuerHas
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cers X N\ {§ 3 . Ecax S':{Jr;qC/b), rae A€ S5, ey,
T0 S - COCTOAMAN N3 BCEBOBMOXNMX KOHEUHHX Nepeceuenni sxemem-—
ToB S/ - €CTL TOYEUHO-CHUETHSA COTH LAX TOMOXOTNN T, .

Iycrs U - ceueficrmo orxpuTux umoxecrs » = (X, €M)
noxpusarmee X . [am AOXASATeXLCTBA KOCTATOWHO CUNTATL, uTe
xaxzul sxeuent A € U  xuser BMR L = ¥ N W, rme v & 7,
weET, N AN X =+ ﬂ . Iyces g—_{,be S TAKKMX, 4YTOo Nalxer-
crueWUim=rnw x Acary. lax sexxoro A € 5 | nyers
’l{;: {ver:vnrxgd X cymecTmyer w € T, rarok, uwro
vasswnws=su e Ul llocxcabxy ¥, - HL , 7o cymeer-
ByeT cuerHOe noxcewekcrmo ?A € Y, c rem xe rexou.

Torna P={{wnir-rw s Z/IZE :mre 63 ecrs cemedcrro,
enncamioe B U c rex xe TeaoM. Joxaxem sro. Ilycrs Yy e Uu )
Torna Hafixyrces L & U u=wnw n Y € A ,TIOBTOMY % € v W,
Nocxoarky S cers axs T, , To Rakmerca Le S:iyeHh = W,
orcona » & S, /v’n/btﬁ x vn/osarnmr,navm.-v-e%,
noeromy mahzerca v’e ’U,; Taxoe, uto 4 & ~° a rorxa € v'n
nnN , roe 'v'e 'i«i ,

UP- U % P , oxemunro, snucano » U -

[~ ’
€S, mororma v'no € . Orcnxa

Ceuejicreo P rouewno cuerso. AoxasaTesbCTRO aHAXOTNYHO
RokasareancTsy Teopeum 1 u snecs onyckaercsa.

lycrs Teneps 3 = v n p ¢ P. Torma cymecrayer uge U :
s e ug . Kpowe Toro, A sasucuT OT KONEUEORO uUECA@ KOOD-
Aumar. Ilycrs w (A) orTkpuroe B T, MHOXECTBO, BABNCSHE® OT TeX
xe xoopammar x A < w (A), a A w(s)e M. (Bexm ar () $ o 5
To W (w ()P e .) OGosmaunm a4 N w (5 )=wr(B)TorRa ceell-
crso U= -{w((B):ﬁ €P§ ecTs CeMeliCTBO OTKDHTHX WEOXeCTS,
snucanroe B U x U = U9 .Ocrarocs Zoxasarsr, u4TO cexelcTmO

U~ -roueuno-cuerno. Mycrs X € UwWw x w (K)={w (3w ()2 X3,
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rorsa w () = & nw (»). MwoxecTso S, TeX PASANUEEX L , AI%
xoropux ar n w (AH) 3 X ecTs MEOXECTBO CHeTHO®, AeficTRNTOIMNS,
B NPOTHBHOM CAYY&e CYEHECTBYeT NECUETHOES MNOXECTBO Lecs ra-
xoe, uro nas mcaxore A € L1 w(h) 3 X . Nyers T, < M ecrs
XONeYHO® MNOXeCTBO KOODANNAT, OT KOTOPNX sasucur 4 (a, swaunr,
x a(h) ). Torza xax scaxore o & ' X (x) & I, (wr (& Y) x ne-
sroMy X(«) #+ §, , omaunr, ne M(X) = fecrx () + §, 3.
Ho M(X) cuerHo. [I09TOMYy CYETHO N MNORGCTBO PASINWNMX l','; .
OrcoAa cCymecTByeT HeCHeTHO® _Q.o s L raxee, WTO AAX BCOX Aléle
e, Q= f;, =, . OXEaxo, WEOXeCTBO PASININMX » &S,
WbN KOODANNATH SaBNCAT Xmms of [, Ne Goxee, WeM cuerso. Ilpo-
THBOpeuxe.

3amernM, WTO AAS KAXXOre A € g cymecTByeT ANNL CIGTRO®
UHCZO PASANUHEX (3 = ¥ N H,TAKNX, UTO B=wnn e P, Hesromy

wnoxecrso B={wnaw (h):h € @; ? me Goxee weM CHUeTHO.

Cxegcrexe 1. Ecax X ecrs =¥ -npomemeneHxe NPECTPANCTS
co cuerTHOR CETHLD NAN CUGTHO® NPONSBEAGHNE TAKNX NPOCTPAHCTS,
70 X ecrs HM-npocTpaxcTso.

Caexcrsne 2. Ecax X co cuermok cemsn, Z & ( ([ Cpp (X )
=7, © T,, UPNIN T, pacxencTseREe anumexeposa ma Z , TO
Z ectTp HM-npoCTPAHCTBO.

leficrenrexbro, ecax X co cuerHoR cerTep, TO Cf,(X) Taxxe
co cuernok cersm x ( (I, Cﬂ(X)) &= (X_,0,r), rae X =
= CP(X) nxs Bcex < € M.

Caexcrsne 3. Ecam X -moamoe cenapaCeibHoe ueTpxiecxoe
npocrpancrso, ro C, ([, Co (X ))  ecrTs HM-mpoOCTPRHCTBO.

Caencrexe 4. Ecam X -noaroe cemnapa0eAbHO® METDXYECKO®
npocrpancrso, Y & ¢, (M), To C1,, (X,Y) ecrs HM-nmpocTpaECTBO

(Hanpnmep, ecar Y - sCepaefiioncknit OMXOMIAKT, MAN METpXUECKOe



npoCTPAHCTRO) .

3T0 caexyeT N8 TOro, 4TO Cﬂ (X,Y)e C, (I, Cp(X)m Caencer-
sns 3.

Bonpoc 3. Ilycrs X cenapaGoapHO® ME@TDNYECKO®, Y -sCep-
aekrosckut Omxomnaxr. Bepro aAm, uTO C,, (X, Y) ¢mmaabxe-moMnaxrt-
2o n HM?

Bompoc 4. Ilyers X co cuermoft cereD, Ye c‘,Cr’) . Bepne ax,
aro Cp (X,Y) ¢umaxsmo-xounaxrse x HM?

HesecTHO, 4TO BCAKOEe & =~NPONSBEAGHNE NDOCTPAHCTB CO CHOT-
ok Oasofft amEpexedomo. 3ech MH NaeM NoxoxmrexpHul erser xa mo-
npoe M.I'. TxauweNxo: BepHO AN, YTO CUeTHO® NPONIBELENN® 6 -npo-
nsseneRuR mpocTpamcTe co cuerTHOR cernd MimIexepomo?

Cxenys [2] m [4] nonumoxecrso Z < Z(Xd,f‘,l") Oynem MasM-
BaTH NOUTH CYETHO NNBADNANTHMM, €CAN CYMECTBYeT Taxoe cewmelcr-
so ¥y ={[}} cuermux moxumoxecrs [’ , uro

(1) ecax Ney mzeZ,m % eZ.

(2) ecam BT u IBl£ s,  ro malnercs i) € 3 ,Taxoe uro
28,
(3) ecam I € ,, = I7 ey mas mcaxoro i e N , To

“*

o
91 [, € o . Ouemmamo, WTO BCAKO® CHETHO MEBADHAHTHO® NOKMNO-

xecrno Z € = (X" ") spasercs Taxxe N NOUTH CUYETHO-MHBA~

2 ¥
pMAHTHHM. TAKOBHMX, B uacTHOCTN, OYAYT BCe 6 -npoMsBeleHEN, &
IOXf MPOCTP&HCTB cO cueTHOR ceTrD M BCe =¥ -npouspenenns, a

TAKX® M UX CUYETHHE NPOMBRENEHNA.

Teopeua 5. Ecam nas meagoro & € ' mw (X ) £ S, ,
XeX (X, §. ) m nourm cueTHO WHBADMAHTHO B S ,v=ger,
W TomoXOTMA T, RaCAEACTBEHHO Ammzexepepa ma X , To X awmpe-

xedoso.
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Jokasareapcrao. IlycTe U -noxpmrme X . Jxa ZoxasaTexncTEa
NOCTATOYHO CUNTATH, UTO KAXIAHNE SXeMeHT AL & YU wueer MR 4L =
= wnw, rie v E T, ,WwE T, NIPNIGM Kaxnoe 7 SABMCNT OT KO-
HeWHOro YmMcXa KOODAMHAT. Taxxe kxak B XOoKasareircTBe Teopeuu 4
snmmen 8 U noxpurxe P={vnn: ve 7?;', s € 53 . ldocrarowne
IoK@saTh, UTO M8 NOKPNTMA F MHOXecTBa X MOXHO BMAGJETH CUeT-
noe.

llyeTs AY A /A mnponsBoXbNHit pAeMenT cemelicTma *» . Niycrs
5?; ={awrnansk.lyers l’,’b" -XONeUYHO® MHOXEeCTBO KOODAMHAT, OT KOYO-
PHX BABUCHT A . l;‘r°- KONeYHO® MHOXEeCTBO KOODAWHAT, OT XOTOPMX
BABMCUT Vv . X -[OYTH CUETHO MHNBADHAHTHKO, SNAUNT, CymMeCTRyeT
Nneqy, rame, wro 020, v ] . nycn’s'f{,,e’s“;n;‘ =R3,
MHOXECTRO go cuerHo. TorAa CYETHO M MHEOXECTBO ’Iszﬂ/: vnre P

whel 3 2 BMECT® C HHM ¥ MHOXECTBO p's Uil : v e r?j’}.'rc-
[ ? g o

v
Neps MM BHOBL MOXeM NOCTPOMTH MHOxecTBo Iy € 7 Taroe, wTo
=
rq'.?r;,‘u 7°. nyers & ={wvnsr e P, rae ve 770, ses5 ¥

%, - cuerno.

AHAXOTNUHO, MO MHIYKUMM MOXHO HOCTPOMTD {E}-Loj1 NOAMHOXECTS
¥+ u nocaexosareansocTs 1 J; ¥ -cueTHMX noauMHOXECTB ® , raxux,
uyTO

1. nas Bcaxoro 1 e N [} ¢ ¥,

2. s l:':+1 axa ecaxoro 4 € N,

3. 7 204 l:, + Ixs TeX 1V , YTO CymecTByeT /4:

! .

svAbE U{f%:;<1,hmﬁ Bcex 1 = 1% .

4. Redwns e P rarux, uro (L < [T F .
i Y 5
[lycrs Teneps 'w =.U1 11.' . I[lo ycxoBuD X nNouYTH CUeTHO MEBa-
iz
puarTRO, moaroMy i, € -
I o P
lJoxaxem Temeps, uro I, = L) U ecTh (ouyemuAHO cueTHOE)

noxpurue X . Nycts X € X . Torzma % "‘J(/l"'o e X.-Tosrouy
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o —
cymecTByerT "{) N /ao e I , Taxoe, ¥TO Yy N AG 3 Yy . lTockoxbKy

xe N(g)=doceMuylx)+§ t < L, , o QG s ] ,a Tk [}
xomewno, To mafizercs momep i, rTaxodt, uro I 2 I} , o ror-
o

na no 4. W, N A, € 3‘1'0 n, smawmT, I:’,c §E°*4 (no nymxry 3.).
3naupT l;',au ao s (2, mo ma I, koopaunarm Touex X m 7

COBNAARKDT, U NOBTOMY, Da® o € A;NA, ,T0 ¥ X € 2, N /A, . Orcp-

P

aa -cuerTHOe noxpHTHe X .

dameuanne., B nokasareancTse TeopeMd 5 ucnoarnayoTrcx nieu,
npuraxxexamue Kopcory m Jimememmrpaycy (cu. [4]).

Caencrsue 1. Caenyrmme npocTpaCTBa AunAexeboBM:

(a) 6 -npowsmexenme npocrpancTs co cuernolt ceTrD,
() Z* -npomsmenenma NpOCTDBHCTE CO CUeTHOMN ceTsD,
(¢c) cueTHME IpOMSBENEHHMSN NPOCTDAHCTB M8 NyHKTOB (a) n (B).

(a) n (») BuTexenT 3 Teopewmn 2 (c) u Teopews 5. CuaTsoe
nponsmenenre = * -nponamenenuit NPOCTPAHCTE CO CUETHON CeThR
BHOBL roMeoMmopdso rTakomy X ¥ -npouamenenun (Ipesroxenne 2), a

o0
CueTHOe NMpoMBBEREHME XtﬂEﬂ, X, ©-npoussemenult comepxurca B He-
KOTOpOoM Takom =% ~NpOKEBENeHUM, NOSTOMY T, OyNeT HACAEGNCTBEH-
Ho-auRnexedomo wa X u scHo, uro X CYeTHO-MHREPDMAHTHO DACIIONC-
XeHO.

B Teopeue 2 goxasano, 4To ecam X OQUHAABHO-KOMNAKTHO® NON—
upoCTPAHCTBO 3 -npoMsBEeNeHMS NPOCTPAHCTE CO cuerHoli 6asoil, u
T=7TT, ®T, , TO TOnoaOrus T, HACAENCTBEHHO JakEAexreponra Ha X,
Orcoza noayuaem

Cxencrsye 2. IloYTH CYETHO-MHBADUAHTHO® LOANDOCTPAHCTBO X
PUHAABHO~KOMINAKTHO B 2 -NDOMBBENEHUM NMPOCTPAHCTB CO cueTHOd Ga-
30 TOTZE ¥ TOABKO TOrAA, KOTFLA CYHECTBYET THKOE DBYNOREHME
(X)= T, ® T, , UTO TONOAOLMA T, HECAEACTBEHHC THHLEIeHOBH,

Borpoc 5. BepHo au, 4YTO X (KHAIBLHO~KOMIAKTHO B = ~[po-



XSBeXOMNN NPOCTPANCTB CO cuerHol Gasof (ceriD), ecam X TOoAbLK®
ecan X nmeur: cuermo-unsapxanrtxe x mcaxoe T, (X) macxexcr-
pexxe xmxnexepene?

Hemec?HO, aTo ecan X NOUTN CYETHO-NEBADNAETHO® HOXIPO-
CTPARCTRO® = -NPONSBEXGNNS NpoCTpPaKTs co cuernol Casoff, To
Cp (X) Pumaxsme-xomnaxrso.

Bonpoe 6. IDycrs X $mEaIBHO-XOMIAKTNOE® NOXNPOCTPANCTEO
2 -NPONSBOXONNN NPOCTPAHCTS co euermof Gasoli. Bepro ax, wre

Cp (X) ¢umassmo-xoMnaxrme?

Bonpoe 7. IliycTs nas mcaxore m € N Xy OunszbRO-XOM-
DaXTEOE NOANPOCTPARCTBO HEKOTOPOro 2 -NPONSBEXEHNSX NPOCTDAHCTS
co cuernok Gasofl.

0
Bepme iax, wronjj; X, Taxxe (MEAXLHO-KOMIAKTHO?
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