Jlekmus 6a

BekTopHbIe TOMOJOTNYECKUE TIPOCTPAHCTBA
1. BoirykJabsie MHOXKECTBA

JlokakeM HEKOTOpPbIE CBOWCTBA BBIIYKJIBIX MHOZKECTB, HEIIOCPEICTBEHHO CJIe/YIONIee U3 UX OIlpe-
JeJeHNd.

1) Ilepeceuenune Jr06OrO ceMeiicTBa BBIMTYKJIBIX MHOXKECTB — BBIIYKJIOe MHOXKecTBO. JleficTBu-
TesIbHO, 60 E = NyeaE, mycTo (M, Tem caMbiM, BBIIYKJIO), 00 HEmycTo. B mocjeaneM ciydae

PacCMOTPUM IIPOM3BOJIbHbBIE TOUKH T,y € E (He obs3arenbro pasimgnbie). Torma mosyanm:

r,ye E = VaecAr,yeE, = VYac AV e [0;1] e+ (1-Nye E, =
= VAe[0:1] Ax+ (1— Ay € E.

C apyroit cTOpoHbI, 06beTHHEHNE BBIIYKJIBIX MHOXKECTB, BOOOIIE TOBOPs, TAKOBBIM He SIBJISETCs (J10-
CTATOYHO B3STh JIBA HEIePEeceKaloNuXCcsd HeIYCThIX MHOXKECTBA B METPUYECKOM MPOCTPAHCTBE, pac-
CTOSIHUE MEZK/Ly KOTOPBIME TOJIOKUTEIbHO, N «COOpaThy M3 HPIMOYTOJBHUKOB «yTOJOKS ).
2) IMycrb uncna oy, . . ., &, YAOBIETBOPSIOT YCJIOBHAM
at,...,0, =0,
(1)
()é1++05n:1,
ari,...,T, CyTh HEKOTOPbIE 3JIEMEHTHI BHINTYKJI0T0 MHOKecTBa L. Torma aqxq + ... + apx, € E.
Jlokaxkem 910 110 HHAYKIUU. Eé 6a3a — n = 2 — ecThb HEIOCPEICTBEHHO OIpeie/IeHUue BBIITYKJIOTO
MHOzKecTBa. /lajee, BoIBeeM CIIPaBeIMBOCTD YTBEPKIACHU /I .+ 1 U3 ero cipaBeInBOCTH JIJIs M.
[ycte jyist aucesn [y, ..., Bpi1 BHIIOJIHEHDBI YCJIOBHS, AHAJIOTTIHBIC , uzy,...,tne1 € E. Paccmor-
puM JuHEHHYI0 KOMOUHATWIO T = (121 + ... + Bpi1Tpyy. Bem By = ... =6, =0, 10 x = 2,41 € E.

B IIPOTUBHOM CJiy4da€ IOJIOZKUM

vy=p014+ ...+ Ba, O@:&, i:L_n.
Y
Jlerko BumeTh, 4T0 1 + ...+ o, = 1.
[TocKOJIBKY Z1,...,Tpt1 € E, TO 1O NPEJIONOKEHUIO HHAYKIUU T = 1Ty + ... + apx, € E.
Hamee, mockonbky v + i1 = (81 + ... + Bn) + Pny1 = 1, ©MeeM 1O ONpeJIeJeHNI0 BBITYKJIOTO

MHOXKECTBA YT + B 1Tn1 € F. IocKOIBKY YT+ Bri1Tni1 = b1x1+ . ..+ BnTn+ Brni1Tny1, TPEOYEMOE

VTBEPKJIEHNE JOKA3aHO.
2. HenocpeacTBeHnbie ciencTBusg akcuom. Hekoropbie orpaHnYeHns HA TOMOJIOTHIO

TpeboBanue HeNPEPBIBHOCTU OLEPAIMYT CJOZKEHUS IPUBOJAUT K HHBAPUAHTHOCTU TOHOJOIUHA OTHO-
CUTEIBHO MePeHOCoB. VIMeHHO, KaKOBbI Obl HU ObLH OTKPBITOE MHOKeCTBO O C X u 3jement x € X,

muozkecTtBO O + v = {2z =y + 2 |y € O} TO)KE OTKPHITO.



B camomMm JeJjie, 1OKazKeM, 4YTO U3 HEIIPEPbIBHOCTHU IO COBOKYIIHOCTH II€PEMEHHBIX CJIEAYET Hellpe-

PBIBHOCTD IIO OTJECJILHBIM II€PpEMEHHBIM. I/IMGHHO, IO OIIpeae/JIeHNIO HEMPEPBIBHOCTU CJIOXKECHUA HMEEM

Vo, Yo € X,VOr1yo € Taotyo IOz € Tags Oy € Ty V2 € Oy, ¥y € Oy T+ Y € Ogypyp- (2)

[TockospKy 1pu J060M Boibope Oy, € T, uMeeM Yo € O, u3 (2) caenyer, 4To Ipu yKa3aHHOM Bbl-
oope Oy, € Ty, BepHO T+ Yo € Oy, T. €. CI0KeHHE HeIPEPBIBHO U 110 OTIeJIbHBIM HepeMeHHbIM. Ho
TOrZija MO2KHO BOCIIOJIB30BATbHCA 3KBUBAJICHTHBIM Ollpede/JieHuneM HEIIPEPbIBHOCTHU B TOIIOJIOI'MYECKOM
IPOCTPAHCTBE («MPOOOPa3 OTKPHITOrO OTKPHITY ) W 3aMeTHTh, 9T0 () + = ecTh Poo6pa3 OTKPHITOrO
mHOokecTBa O npu otobpazkenuu y — y — z = y + (—x). (OueBuHO, AaHATOTUIHBIM 06PA30M MOYKHO
VCTAHOBUTH U HEMNPEPHIBHOCTH YMHOXKEHHUs OTJEIBHO 0 YHCJIOBOH U BEKTOPHOIl TIepeMeHHOM. )

13 10/IbKO 9TO IOKA3aHHOTO BBITEKAET BayKHOE CJIE/ICTBHE: TOMOJOTHUS B BEKTOPHOM TOIIOJIO-
TUYECKOM MPOCTPAHCTBE MOJIHOCThIO ONPEIesIIeTCss OKPECTHOCTAMU HYJid. /leficTBuTe/IHHO,
KaKoBO Obl HU ObLI0 O € T, jis Jioboit Touku © € O mMuO)KecTBO O — T OY/IeT OKPECTHOCTHIO HYJIS.
O6paTno, KakoBbl OBl HU ObLIK OKpecTHOCTD HyJId Uy u a1ement x € X, umeeM Uy + x € 7. [losTomy
B JaJibHefieM y100HO CIeUTh UMEHHO 38 OKPECTHOCTSIMU HYJIsI.

Takzke 13 MHBAPUAHTHOCTH TOTOJOTUN OTHOCUTEHLHO MEPEHOCOB cieayer, 94To eciu A € 7, B —
PON3BOJIbHOE MHOKecTBO, T0 A+ B ={z+y |z € A,y € B} € 7. JleficrBuresinHo, TO)K,ZLGCTBOF_-I
A+ B = Uyep(A+y) ectp He 4TO HHOE, KaK IpeacTaBIeHHe MHOKecTBa A + B B Bijle 00be JHHEeHNS
OTKPBITHIX MHOXKeCTB A + y.

OTMGTI/IM Tenepb, KakKue OrpaHuvYeHunsd Ha TOIOJIOTHIO HaKJIaAbIBaeT Tpe6OBaHI/Ie HEIIPEPBIBHOCTU
yMHOKeHus. KakoBbl Obl HU ObLIM OKPeCTHOCTH HyJst Uy u auciio A # 0, AUy Takke ecTh OKpecT-
HocThb HyJs. B camoM jeste, AUy ecth npoobpas Uy npu ymHozkenuu Ha A\~1 u AU 3 0. Onako He Bce
TOIOJIOTHH, YIOBJIETBOPSIONIAE STOMY YCJIOBUIO, MOTYT OBITH Tomosorusmu B BTTI. Hanpumep, muc-
KpeTHad TOIMOJIOTr A (BCG MHOZKeCTBa OTKprTbI) HEe IIOAXOAUT. HOKa3aTeJIbHO, 9TO OHa YAO0BJIETBOpACT
YCJIOBHIO HEMMPEPBIBHOCTHU CJIO2KEHH A, HO «HaBA3aHHadA U3BHE» METPpUYECKad TOIIOJIOTUA YUCJIOBBIX I10-

geit R u C «memaers». B camom jese, HYy2KHO, YTOOBI BBIIOJIHSIOCH TpeOOBaHMe
Vg € X, Y, VO 2o € Troze 30120 € Tag, 0 > 0V2 € Oy, VA € C A — Xo| <0 = Az € Opyzy- (3)

Ho s10 TpeboBanme He MOXKET OBITH BBITIOJHEHO B JIMCKPETHON TOMOJOTHH, HANPAMED, st A = 1.
BriGepem mpon3BOIbHbIH 97eMeHT T # 6 1 Bo3bMEM B KadecTBe (1., OMHOTOICTHOE MHOKECTBO { T }.
Torna, kakyto 661 Mbl HU BeiOpaan O,,, B Heil 06g3aTebHO OyIeT coepKaThCs To (0 OMpeaeIeHIo
OKPECTHOCTH), & CKOJIb ObI MaJsioe Mbl HE B3sin 0, B mape {A | |A — 1| < 0} maftgyrea A # 1, a aus
HUX A\Tg # Xg.

[To aHAIOTMYHBLIM NPUYMHAM TOHOJOIHS B BEKTOPHOM mpocTpaHcTbe R? He MoxKeT GBITH 3aja-

Ha ByHIAMEHTAJBHON CHCTEMOIT OKPEeCTHOCTE BH/a rOpU30HTAIBHBIX HHTEPBAIOB ((1,); (T2,Y)),

I3nech n majee mjs MOIMHOMXKeCTBa F BEKTOPHOTO mpocTpaHcTBa X W sjeMenta z € X non E + z moHnMmaercs

muoxecrso {z + z | ¢ € E}.



XOTSI TAKHE OKPECTHOCTH YJIOBJIETBOPSIOT BeeM YCJI0BHsIM OTHOCHTENHHO PCO TOMOIOrHIecKoro mpo-
crpanctsa (e BTII!).
[Tpeapbiyime KOHTPIPUMEPHI 00/1a/1a0T OOIMUM CBONCTBOM: B HHUX CYIIECTBYIOT TOYKH To W

okpectHocTu nyJs Uy Takue, 910
HU pH Kakux ¢t > 0 He BIOTHSIETCH X € tUy. (4)

Bamerum, uro misg BTTI Beinosasiercs: cBoiicTBo, gaze 6osee CHIbHOE, 9eM OTPUIIAHIE , a UMEHHO,

Jutst 1o0bIxX xg € X u awboit Uy € 1y naiigércs takoe s > 0, 9ro
npu Beex t > s BoinosHsercs xy € tUy. (5)

(Bamernm, uro ([5)) ecTh He UTO HHOE, KAK YTBEPKIECHHE O TOM, UTO JIO00E OJIHOTOUETHOE MHOKE-
CTBO — a CJIeIOBATEbHO, U JI000e KonedHoe — sipyisiercst B BTII orpanmaennsiM. 10T ParT ObLI
HCIOIb30BaH B JIEKIUU 6 TIPH MOCTPOeHNH ¢1abbix Tonosoruii.) st nokasarenbersa (D)) gocTaTtoaHo

BOCIIOJTb30BATHCS YCJIOBHEM HEPEPBHIBHOCTH yMHOXKeHus (3)), 13 KOTOpOro cieayer, 4To
Vg € X,VO0.40—9 € 79 30 > 0VA € C [N\ < § = Axg € O,

MIOCKOJILKY TOYKA Xy aBTOMATHYECKU BXOJAUT B JIOOYIO CBOIO OKPECTHOCTL. TakuM o0pazoMm, npu

BCcex t > % BBIIIOJIHEHO Xg € tUp, 94TO U TpebOBAJIOCS.
3. Ilomynopmpbl. Ilpumepst

Paccmorpum npocTbie TpuMephl MOJIyHOPM B U3BECTHBIX ITPOCTPAHCTBAX.

1. Ha C(R) moxkno momoxuts py(z) = |Rez|. Jlerko Bumers, 4To cucTema, COCTOSINAS U3 O-
HOIl Tako# IOJIYHOPMBI, He Oyner pasjensionieil. OHa cTraHeT TaKoBOi, ecau H00aBUTH ITOJTYHOP-
My p2(z) = |Im z|. Ecin BCcmOMHAUTH OCTpOeHHe OKPECTHOCTEH HYJIS B BUJE KOHEUHBIX TepecevdeHuil
mnoxecrs suga V(p,n) = {x € X | p(x) < 1}, To cramer scuo, 4ro cucrema JBYX TOIBKO UTO
BBeAEHEBIX nomynopm Ha C mopozkgaer okpectnocTn Thna seprukaabnbix [Rez| < 1w ropmson-
tanpubix |Im z| < L momoc, a Takake npamoyroabuukos [Rez| < 1, [Imz| < . Ormernm Takuxe,
YTO YKA3aHHBIE IIOJOCH He SBJIAI0TCA OTPAHAYCHHBIMH, & IPIMOYTOJBHUKHA — ABJSIOTCH, IOCKOJIBKY
HUKaKad II0JI0OCa He ITOIVIOIACTCA HUKAKUM IIPAMOYT'OJIBHUKOM, a ﬂIO6OI>i IMpAMOYT'OJIbHUK ITOIJIOIIAeT-
can HOJIOCOI';I7 1 IpAMOYTOJIbBHUKOM. (ECTeCTBeHHO, YTO MBI O6H3&Hb1 B JaHHOM CJIy4a€ UCIOJb30BaTh
ompejeaenue orpanndentoctu, npunaroe s BTII. I'osoputh o mapax 6eccMBICIEHHO, TOCKOJIBKY
He ONpeJIeJIeHO PACCTOSHHE. )

2. Ha suneiinom npocrpancrse [P nocienosaresuocreil © = {x, }, 1uist KOTOpbIx » - |2, [P < 00,
MOXKHO BBECTH KaK IOJYHOPMSBI P, () = |2, |, o6pa3yorue pasiesoliee ceMeiicTBO, ecm n «1pobe-
raet» N, tak u momysopmy (mopmy) p(x) = (D, |xn|p)%, 06pas3yoILy0 pasIessiioliee ceMeiicTBo.

3. Ha smneiinom npocrpanctee B[0; 1] Beex orpanmuennbix Ha orpeske [0;1] dyHKumit MoxKHO
BBECTH Dazjesisonee cemeiicrso 1oayHopM {pz(f)}ecpa), p=(f) = |f(x)|. Ha ero momupocrpan-

cree C|0;1] asst mOCTpOEHUsT pas3messtolieii CHCTeMBl MOMKHO ODOWTHCH €ro CUéTHBIM IoJceMeii-

cTBOM {py(7) }re [0;1]NQ-



4. Ha nwHetHOM TTPOCTPAHCTBE MEIbIX KOMILIEKCHBIX (DYHKIUH MOYKHO BBECTH CUETHOE Da3esis-
fommee cemeiictBo momyropM py(f) = [f™(0)] (rme n € N U {0}). [eitcTBuTensno, neise GyHKIIT
[PEJICTABIAIOTCH HA BCEil KOMILIEKCHOM IJIOCKOCTH ¢BOUM psijaoM Makjopena, KoadpduiuuenTb KOTo-

pPOTO ¢ TOYHOCTHIO 10 KOHCTAHTHI PABHBI BBEJIEHHBIM MOJTyHOPMAaM.
4. llonyHOPMBI 1 TOMOJIOTUSA

Kak Mbl 3Ha€M, TOHOJIOTHIO MOYKHO 33JIaTh ¢ TIOMOIIbBIO ceMelicTBa moayHopMm P = {ps | 0 € A}.
s 9Toro cHadaaa ctposaT 6a3y By OKpeCTHOCTEH HYJIsA, COCTOSILYIO U3 BCEX BO3MOMKHBIX KOHEUHOLL
nepecedyeHnii MHOXKECTB BUJIA

1
Vip.n)=qz € X |[plz)<—-. (6)
JIerko BUIeTh, YTO MHOXKECTBA @ abCOIIOTHO BBIMYKJIbIE U TOTJIOMa0Iue (J10Ka3ars!), HO He 00s-

3aTeIhbHO ONPAHUYEHHBIE (CM. TTOJOCHI B ipuMepe 1 mpeabiayinero naparpada). YeraHoBuM CHadadIa,

YTO CHCTEMa MHOYKECTB
{ve |z € X}, e v, ={Up+ x| U< By},

JefiCTBUTETHHO MOXKeT OBITh MPUHATA B KAYECTBE CHCTEMBI JIOKAJTBHBIX 06a3 /I TTOCTPOEHUsI TOIOJIO-
run. st 370ro I0CcTarouHo MpOBEPHTH TPH CTAHJAAPTHBIX CBOMCTBA JIOKAJIbHOM 6a3bl (CM. Teopemy
0 ©CO nexrun 5 nnn teopemy 4 mexiun 5a).

[lepBoe cBOMCTBO HPOBEPSIETCsl TPUBUAIBHO: €CJIM MMEETCsl XOTsI OBl OJHA MOJYHOpMa py € P,
TO UMeeTCsi OKpecTHOCTD Hysist V (po, 1) u coorBercTBYIOMAs e okpecTHOCTH V (po, 1) + & TOUKHE x,
UpudéM B CUJLy OlpejesieHnst HoyHopMbl umeem x € V(pg, 1) + x.

Bropoe croiicTBO TOXKE J0CTATOIHO 0UeBUAHO. JleficTBUTEIEHO, IYCTH A1t HEKOTOPBIX A, B C A,
Al |1B| < oo,

Ux: ﬂ v(pouna)—i_x? V;c = ﬂ V(pﬂvmﬂ)+xa
acA peB
TO JOCTATOYHO IIOJIOZKUTDH

Wy=U,NV, = m'\/GAUB‘/Q?W k’y) +,

Te
min(n,,m,), ecany €€ ANB,
ky =< n., ecn v € A\ B,
My, ecn v € B\ A.
s mpoBepku TpeThero cBofictBa 3amernuM, 9To ecaud y € U, = NaecaV (Pa,na) + x, TO mpu

Beex o € A umeeM po(y — x) = g4 < 7% Ho Torna umeercst «3amacy
[e%



T. e., BBIOPaB M, € N Tak, 4T0 —— < 04, B CHJIY OIpeIeIeHH HOJYHOPMBL Oy YHM

1 1
VzeXpa(z—y)<—:>pa(z—x)<pa(z—y)—|—pa(y—x)<6a+€a:n——5a+ea:n—

(«HEpaBEHCTBO TpeyroJbHUKa» ). [IpoBeist Takue paccyKIeHus 17 BeexX o € A, mosryanm
V;; = ﬂaeAV(paa ma) + ) C U:w

9TO U TPeOOBAIOCH.

Tenepw ybeanMcs, 9TO TOMOJIOTHS, BBeIEHHAS C MOMOIIBIO TAKOH Ga3bl OKPECTHOCTEH HYJIsI, CO-
[JIACOBaHA € JIMHEHHON CTPYKTYpoil mpocTpaHcTBa. Hajgo mpoBepuTh, UTO YMHOXKEHUE HA YHCJIO W
CJIOZKEHUE HENPEPBIBHBI OTHOCUTEIBHO TTOCTPOCHHON TOMOJIOTHH.

BuauaJsie ybeanmcst, 9T0 BBINIOJHEHO TpeOOBaHNE . [Iperkie Bcero npejcraBum cebe, 9TO y HAC
uMeeTcs JIMIb OJHA MmoJiyHOpMa. Torma mocTaTodvHO J10Ka3aTh, 4TO, KAKOBBI Obl HU ObLH A\ € C,
2o € X nun € N, maiinyres rakue m € N u e > 0, aro npu p(z — zo) < =, |A — \g| < & BbImONHE-

10 p(Az — Aop) < =. JIjist 9TOr0, NOML3ysICH CBONCTBAMIL 10Ty HOPMBI, 3AIIIIEM OLECHKY

p(Az — Noxg) = p(Ax — Axg + Axo — Aoxo) < p(A (T — x0)) + p((A — X)) <
< Alp(z = o) + A = Aolp(z) < ([Aol +€)p(x — x0) + e(p(a0) + p(z —20)) < (7)
< (Dol + €)=+ (plao) + ).

Jlerko BUAETDH, YTO 10CTATOYHO OosbIIOM m € N 1 10cTaToqHO MajioM € > () mpaBast YacTh J1efcTBU-
TEJIbHO JOCTATOYHO MAJIa.

3amMernm, YTO OKPECTHOCTH TO4UeK T € X CyTb IPOU3BOJIbHBIE O0beIMHEHNST KOHETHBIX ITepecede-
auit V muoxkects suga V(p, n)+y (y € X). llostomy ans nokazareabetsa (3) B 0611em cayaae MOXKHO
JIUTsT TIPOU3BOJIbHON OKpecTHOCTH O),;, B3ATh HEKOTOPOe u3 MHOKecTB V', coctapisonux Oy, ., , TaK,
a10 Ao € V. Torna umeem

=11

A7l HEKOTOPBIX 1,...,%; € X, npudaéMm Bce MHOXKeCTBa, Bxoisuue B nepecedenue (), comep-
Kar \gro. OHAKO BOBCe He (hakT, 9T0 T; = A\gZo. (UTOOBI MOHATH CUTYAIUIO, HETPYAHO 3aMETHTh,
aro monoca |[Re (z — 10)| < 4 Oyzer, B wactHOCTH, OKpecTHOCTBIO TOUKE 2 = 10,1 + 5i.) Oamaxo

(mokazkuTe camu!) HETPYIHO HOCTPOUTH MHO)kecTBO V' C V' BHzaa

V= 7(‘/(]%, ;) + Aoo). 9)

Ecan Telnepb COIVIaCHO PaCCy2KJ/ICHUIO B CaMOM Ha4aJie JOKa3aTeJIbCTBa HalTH TakKue m; u g;, 410

I KasKJI0To § = 1,1 u3 yesosuit py(x — xq) < %, A — Xo| < & Byaer BoiTekaTh p;(Ar — Aoxg) < %,

a 3aTeM IIOJIOZKUTHb
£ = miﬂg’b O.Io - ﬂ V(pzumz) + X,

n=1,1 _
i=1,1



1o st BeeX T € Oy, At A — Ng| < € mosyuum Az € V. C V C Oyypp- AHATOIHIHOE PACCY K /TE-
HEE JJ1s HeIPEPBIBHOCTH CYMMBI B TOIIOJIOTHH, 33/1aBacMOil TIPOU3BOILHBIM CeMeHCTBOM IIOJTYHOPM,

PEKOMeH/TyeTCsl TTPOBECTH CAMOCTOSITETBHO.
5. ®yaknumnonana Munkosckoro. IIpumepst

PaccMOTpIM HECKOIBKO IPUMEPOB TOT0, KAKHE MOJTYHOPMBI (1 HOpMbI) 331aéT dbynknunonan Mun-
KOBCKOTO KOHKPeTHBIX MHOKeCTB B R?*(R). (MbI paccMaTpuBaem MmIIOCKOCTD I HATTSTHOCTH; a T10-
ckosibKy B C(C) abCosmoTHO BBILYKJIBIME TOIVIOIAIONIMMU MHOZKECTBAMHE SIBJISIIOTCS JIHIIb OTKPBITHIE
¥ 3aMKHYTBIE KDY C [IEHTPOM B HAa4Yaje KOOPAMHAT — JOKa3arh! — TO y HAC HET BHIGOPA.)

1. Ecain U ectpb KpyT pajuyca 1 ¢ IeHTPOM B Hadase KOOPAUHAT, TO Py (X) ecTh OOBIIHAS €BKJIH/I0BA
Hopma ||x|| = /2% + 2.

2. Ecsin U ecrb 1ropu30HTAJILHO OPUEHTUPOBAHHBII SJLIMIC ¢ HEHTPOM B HAYAJIE KOODAMHAT M 110JLy-
ocsmu 2, 1, o py(x) ects HOpMa ||X|| = 4/ (%)2 + 2.

3. Eciim U ecTh KBaJpaT €O CTOpOHAMH 2 W NEHTPOM B Hadajge KOODAMHAT, TO py(X) €cTh HOp-
wia [Jx|| = max|al, [yl

4. Ecoin U ecrb mogtoca |y| < 1, 1o py(x) ecth nosyropma p(x) = |y|.

5. Ecm U ecth mosoca, orpaHudenHas IpsaMbiMia y = & + 1wy = © — 1, 10 py(X) ecrb moayHOp-
Ma p(x) = [z —y.

6. Ecm U ectb KBajpaT, OrpaHuYeHHbI MpaMbIME y = £x £ 1, T0 py(X) ecth Hopma ||x|| = ||+ |y|.

3amaun g9 CaMOCTOATEILHOTO PEHIeHUs

0. OTBeTHTH Ha BOIPOCHI IO TEKCTY.

1. ITpoBepuTh aKCHOMBI TTOJYHOPMBI MIJIsl TPUMEPOB U3 naparpada 3.

2. IlpoBepurb, 4To MHOXKeCTBa U3 naparpada 5 JedCTBUTEIbHO BBIILYKJIbIE, OIVIOMIAIONUE U
ypaBHOBeIlIeHHBIe (Ie B ONpe/IeJeHIN yPaBHOBEIIeHHOCTH caeayer 3amennTh A € C na A € R).

3. 1) Bocnosiauth j0Ka3aTe bcTBO B Haparpade 4, mocTpouB OKPECTHOCTh V o V.

2*%) TIpoBecTn J0OKA3aTEIbCTBO HEMPEPHIBHOCTH CYMMBI B TOIMOJIOTHH, 33JaHHON MOJYHOPMaMHU (CM.
naparpad 4).

4. 1) Bepmubi Jjin (;LJIH BBEJIEHHBIX HAMU OllePallud CYMMbl U IIPOU3BE/I€HUS] MHOXKECTB B JITHEHHOM
npocrpancrse) pasencta (A + B) — B= A, 2-(0,5B) = B?

2) Bepmuo s, uto (AU B) \ B = A?

5. lokazaTh, 4TO MeTpUKa, BBeEHHAA B JEKIUU 6 A MeTPU3AIUN TOTOJOTUIECKOTO MPOCTPaH-
CTBa CO CUETHON paziesisolieil cucreMoil MOJIYHOPM, JeCTBUTENbHO YJIOBJIETBOPSET HEPaBEHCTBY
TPEeyTroJIbHUKA.

6*. IIpeaoIoKuM, CHCTEMA, IIOAMHOKECTB T = Uyecx T, MHOXKeCTBa X YIOBJIETBOPSAET CJEIYIO-

MM YCJIOBUAM:



1) nag moboro x € X BepHO: T, # &, g mawboro U, € 7, x € Uy;

2) st mobbx Uy, Uy o € 7, Halinéres U, € 1, Takoe, uto U, C U, 1 N U,.».

Bepuo sn, aro m obpazyer ®CO?

(CMmbIcaT 3TOiT 381291 B TOM, JIOCTATOYHO JIK TPOBEPHUTH JIsT OKPECTHOCTEH HYJIsl M BCEX WX MEePEeHOCOB

TpeboBanus 1), 2), 4T06bI YOEAUTHCSI, YTO TOHOJIOTHS KOPPEKTHO UMHU 3a/IaHA. )



