Cemunap-Jlekuus 8

BTII. OBCY2KJIAEHHE

§ 1. BeinykJjble MHOXKeCTBa

JlokaxkeM HEKOTOpPBIE CBOMCTBA BBIMYKJIBIX MHOMKECTB, HETOCPEICTBEHHO
CeMyIOlee U3 UX OMpeleseHus.

1) [Mepeceyenue M0GOro ceMelcTBa BBIMYKJBIX MHOXKECTB — BBHIMYKJO0€
MHOXKECTBO.

O Hed#ctBuTebHO, 1060 F = NycaFy nycTo (U, TeM CaMbIM, BbITYK-
JI0), THOO HermycTo. B mocyennem ciyyae pacCMOTPHUM TTPOU3BOJIbHEIE TOUKH
x,y € E (ne obsi3atesbHO pasaudHble). Toroa nomydnm:

r,yelE = VaecA zyek, =
=Vaec A VAe€0;1] M+ (l-Ny€eE, =
=VAe[0;1] M+(1-Ny€eE.

X
C mpyroil cTopoHbl, 00beIHHEHHEe BBIIYKJBIX MHOXKECTB, B0ooOlle ro-
BOpSI, TAKOBBIM He sIBJseTCs (LOCTaTOYHO B3STh 1BAa HellepeceKarollnXcs
HEMYCThIX MHOXeCTBAa B METPUYECKOM TMPOCTPAHCTBE, PACCTOSIHHE MEXKIY
KOTOPBIMH TOJIOXKHUTEJBHO, HIIH «COOPaTh» U3 MPSIMOYTOJBHUKOB «yTOJIOK»).
2) Ilyctpb uuena ai, ...,y YIOOBJETBOPSIIOT YCJOBHSIM

{ a]""ya’n>07

o+ ... +a, =1, (L.1)

a xy,...,Tn CyTh HEKOTOpbIE 3JEMEHTHl BhIMyKJOro MHOxkectBa F. To-
roa agxy + ...+ apx, € E.

O JloKaXkeM 3TO 10 WHAYKIIMH.

1. E€ 6asa — n = 2 — eCTb HEMOCPEICTBEHHO OMpeJie/IeHHe BHITYKJIOTO
MHOXKecTBa. Jlasiee, BbIBEleM CMpaBelMBOCTb YTBepKAeHHs ajs n + 1 u3
€ro CIpaBelHBOCTH [Jis M.

2. Tlycts pasi uncen i, ..., [0np+1 BHITIOJHEHBl YCJOBHS, aHaJOTHY-
uole (1.1), u zy,..., x4 € E. PaccMoTpuM /HHEHHYIO KOMOHHALHIO T =
=01x1+ ... + Bpt1Zp+1. Ecn By =...=0,=0, 10 2 =2,4 € E. B
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IIPOTHBHOM CJy4ae IMOJI0KHUM

7:61""""671, ai:%, { I,n

I
E

Jlerko BuaeTh, 4TO & + ... + a,, = 1.

3. [lockonbky 1, ..., Zp+1 € E, TO N0 NpennosoKeHU0 HHIYKUUH T =
= ax; + ... + apx, € E. anee, nockoibky v + fpt1 = (61 + ... +
+ Bn) + Bnt+1 = 1, UMeeM Mo ONpefeseHHIO BBIMYKJIOrO MHOXKeCTBa YT +
+ Bnt1Zn+1 € E. Tlockoabky Y= + Bpy1Tnt1 = Bix1 + ... + Buon +
+ Bn41Tn+1, TpebyeMoe yTBepxKIeHUe A0Ka3aHo. X

§ 2. HenocpenctBeHHble ciaeacTBus akcuom. Hekoropbie
OrpaHU4YeHHs HA TOIOJIOTUIO

TpeGoBaHue HEMPEPBIBHOCTH OMEPALMH CJIOXKEHHUS] TPUBOIUT K HHBAPH-
AHTHOCTH TOIOJIOTHMH OTHOCHTEJIbHO mepeHocoB. VmeHHo, kakosvr Gvl Hu
6otau omrpoimoe muoxcecmao O C X u aremenm x € X, mnoxcecmso O +
+rx={z=y+uz|yec O} moxe omkpoimo.

O B camoMm neste, nOoKaXKeM, 4TO U3 HENPEPBIBHOCTH O COBOKYITHOCTH
nepeMeHHBIX CJleyeT HEeNpepblBHOCTh MO OTHEJbHBIM NepeMeHHbIM. MmeH-
HO, 10 ONpefesIeHHI0 HElPePhIBHOCTH CJOXKEHHS UMeeM

Vo, Y0 € X VOgzytyy € Tagtyy 30z, € Tagr Oyy € Tyo
Ve € Oy, y € Oyy T4y € Ogpiy,. (2.1)

[Tockonbky mpu J060M BeiGope Oy € T, uMeeM Yo € Oy, u3 (2.1)
CJIeflyeT, uTO NMpPH yKa3aHHOM Bbi6ope Oy € Tz, BEPHO T + Yo € Oty T. €.
CJIOXKEeHHe HEMpepbiBHO M MO OTAeJNbHbIM MepeMeHHbIM. Ho Torma moxxHo
BOCIOJIb30BaThCsl 9KBHBAJNEHTHBIM OMpe/ieleHHeM HEMPEPBIBHOCTH B TOIMO-
JIOTMYECKOM MPOCTpaHCTBe («MpooOpa3 OTKPBLITOTO OTKPHIT») U 3aMETHTh,
uyto O 4 x ecTb npoo6pa3 OTKpeITOro MHOkKecTBa O MpU 0TOOPAXKEHUH Y —
—y—x=y+ (—z). (OueBHAHO, aHANOTHYHBIM 0GPA30M MOXKHO YCTaHO-
BHTb M HENPEPLIBHOCTb YMHOXKEHMsI OTIEJNbHO M0 YHUCJIO0BOH M BEKTOPHOH
nepemenHo#.) X

M3 To/IbKO YTO IOKA3aHHOrO BBITEKAET BaXKHOE CJIEICTBHE: MONOAOSUS
8 BEKMOPHOM MONOA0SULECKOM NPOCMPAHCMEE NOAHOCMbIO Onpedensiem-
CSL OKPeCmHOCMAMU HYASL.

O Je#AcTBUTEJBLHO, KAKOBO Obl HU Obl10 O € T, #Jd JI000H TOUKU = €
€ O mHoxectBo O — x GyneT okpecTHOCTbIO HyJs. O6paTHO, KakoBbl Obl
HU ObliKd okpecTHOCTb Hynss Uy u 3nemeHT = € X, umeeM Uy +z € 7.
[Tostomy B nasbHeiilieM ynoOHO CleIUTh UMEHHO 32 OKPECTHOCTSIMH HYJISI.
X

Tak»ke W3 WHBApPUAHTHOCTH TOMOJIOTHH OTHOCHUTEJbHO [E€PEHOCOB Cile-
nyert, 4to ecau A € T, B — npoussosbioe MHOMCECMB0, Mo

A+B={z+y|lezcA yeB}er.
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O eiicteutenbho, toxaectso ) A+ B = Uyep(A+y) ecth He
4TO MHOe, KaK TNpeAcTaBjeHHe MHoxecTBa A + B B BHIe 00belHHEHUS
OTKPHITHIX MHOXKecTB A + y. X

OTMeTHM Temepb, KakHe OrpaHHYEHHs Ha TOIOJIOTHIO HAKJaIblBaeT
TpeGoBaHNe HeNMpPepbIBHOCTH YMHOKEHHSI.

Kakosovl 6ot Hu 6viau okpecmuocme wyas Uy u uucao A # 0, AUy
makoice ecmv OKPeCcmHOCMb HYAs.

O B camom gesie, AUy ecTb npoo6pas Uy npy yMHOXKeHHH Ha A~! u
AUy 5 0. K

OnHako He BCe TOIOJIOTHH, YIOBJETBOPSIOILIHE 3TOMY YCJOBHIO, MOTYT
6pitb TonosorusMu B BTIT.

Hanpumep, nuckpeTHasi TomoJsorust (Bce MHOXKECTBA OTKPBITHI) He TOA-
xonut. [lokaszaresibHO, YTO OHA YIOOBJETBOPSIET YCJOBHIO HENpPEPBIBHOCTH
CJIOKEHHS, HO «HaBsi3aHHasi W3BHE» MeTPHYeCKasi TOIMOJIOTHSI YMCJOBBIX
noseil R u C «memaet».

O B camom peJie, HY?KHO, UTOObI BBINOJNHSAJIOCH TpeGOBaHUE

VmoEX, V)\o VOA(]IOGT)\()IO HOIOETIO,5>O
Vi € Oy, YAEC |[A=Xo| <d= A2 €Oy (2.2)

Ho 3710 TpeboBaHue He MOxKeT OBITh BLIIOJHEHO B AUCKPETHOH TOMOJOTHH,
Hanpumep, 1t A = 1. BoiGepeM MpoH3BOJIbHBIH 3JIEMEHT g # ¥ H BO3bMEM
B KayecTBe O).,,, OIHOTOUEYHOE MHOXKecTBO {xg}. Torma, Kaky Gbl Mbl HH
BbiGpan Oy,, B Hell 0053aTesibHO Oy/eT COLepPKaThCs X (IO ONpefeseH IO
OKPECTHOCTH), & CKOJIb Obl MaJjioe Mbl HH B3siiut 0, B wape {A | |A — 1| < 4}
HadnyTess A # 1, a mast HUX AT # 2. X

[To aHa/OrMYHBIM TPUYHHAM MONOAOSUSL 8 BEKMOPHOM NPOCMPAH-
cmee R? ne moscem 6vimo 3ad0ana pyroamenmarvHoLl CuCmemol oKpecm-
Hocmell suda eopudonmanrvroix unmepsaros ((xy,y); (xe,y)), xoms ma-
Kue okpecmHocmu yo008AemBOpsOm 8cem ycaosuam omrocumenrvno ®CO
monoaoeuneckoeo npocmparcmsa (ne BTII!).

[Ipenbinyimire KOHTpPIpUMepsl 06/afal0T OOIIMM CBOMCTBOM: B HHX CY-
IECTBYIOT TOUKH Zo ¥ OKPECTHOCTH Hyns Uy Takue, 4TO

HU 1py Kakux t > 0 He BhImosiHsieTcs xg € tUy. (2.3)

3amerum, uto gus BTII BeimoJsinsieTcss CBOHCTBO, Haxke 0oJiee CHJBbHOE,
yeM oTpHuaHue (2.3), a UMeHHO, AJs JIOOHX zo € X U a060i Uy € Ty
Haugércs takoe s > 0, 4to

NpH Bcex t > s BbiMoJiHsieTes xy € tUy. (2.4)

(3ametumM, uto (2.4) ecTh He UTO HHOE, KaK YTBEPXKIEHHE O TOM, UTO Ji060e
OJHOTOUEUYHOE MHOXKECTBO — a CJIeJ0BaTe]bHO, U JI000e KOHeUHOe — SIBJIS-

') 3nech u nasee 17 noxMHOXKecTBa £ BeKTOPHOro MpocTpaHCTBa X H 3JeMeH-
ta z € X nop E + z nonumaercst MmHoxectso {z + z | € E}.
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ercsi B BTII orpanuueHHbIM. DTOT (pakT OblI HUCIIOJNb30BAH B JIEKIUHU 6 MpH
TMOCTPOEHNH cJabblx TomoJsioruil.) [l nokasartesnbcTBa (2.4) mOCTATOUHO
BOCIIOJIb30BAThCSl YCJIOBHEM HEMPEPbIBHOCTH YMHOXeHHs (2.2), U3 KOTOPOro
cJeqyeT, 4To

VIOEX,VOOAQ«;O:ﬁ €Ty >0VAeC ‘)\| <= Axg € Oy,

MIOCKOJIbKY TOYKa T( aBTOMATHYECKH BXOLHUT B JIIOOYIO CBOIO OKPECTHOCTb.
Taxkum o6pasom, mpu Bcex t > % BBINOJIHEHO Zg € tUy, 4TO U TpeboBaJIoCh.

§ 3. INonyHopmsl. IIpumepnt

PaccMoTpM mpocThbie PUMepBI [IOYHOPM B M3BECTHBIX MPOCTPAHCTBAX.

[IPUMEP 1. Ha C(R) moxuo mosoxutsb p(z) = |Rez|.

1. Jlerko BHIETh, 4TO CHCTEMA, COCTOSILIAS U3 ONHOM TAKOH MOJYHOPMBI,
He Oymer pasuessiouteid. OHa CTaHeT TaKOBOH, eCJH H00ABHUTb MONYHOP-
My po(z) = |Imz|.

2. Ec/iv BCIIOMHHTb OCTPOEHHE OKPECTHOCTEH HyJsi B BHIE KOHEUHBIX
nepeceuennii muoxects Buga V(p,n) = {z € X | p(z) < 1}, 1o craner
SICHO, YTO CHCTEMA ABYX TOJIbKO YTO BBEAEHHBIX nosyHopM Ha C nopoxpaer
OKPECTHOCTH THna BepThKanbHbix |Rez| < 1 u ropusonramshbix |Imz| <
< L nonoc, a Takxe npsimoyrosbhnkos |Rez| < 1, [Imz| < L.

1\1'1/
(Cl

pa(z) = |Im 2] i m(z) = [Rez]

S

n

V-

m

Puc. 1. K npumepy 1.

OTMeTHM TaKxKe, UTO YKa3aHHbIE MOJIOCHI He SIBJSIIOTCS OTpPaHUYeH-
HBIMH, a MPSIMOYTOJIbHUKH — SIBJSIIOTCS, MOCKOJIbKY HHKaKasi MoJjoca He
TIOTJIOLIAETCS HUKAKUM MPSMOYTOJBHUKOM, a JI000H MPSIMOYTOJIbHUK MOTJIO-
IaeTCsl ¥ MOJIOCOH, U MPsAMOYToJibHUKOM. (EcTecTBeHHO, UTO MBI 00si3aHbI
B JIaHHOM CJIy4ae HCIOJIb30BaTh ONpelesieHHe OrpPaHHUEHHOCTH, TPUHSATOE
st BTIL. ToBoputh o mapax GeccMBICTEHHO, TOCKOJbKY HE OIpeneseHo
paccTosiHue.)
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[IPUMEP 2. Ha snuneiinoMm mnpoctpaHcTBe [P mocJ/enoBaTesbHO-

creil © = {x,}, A5 KOTOPBIX Y oo | |2,]|P < 00, MOXKHO BBECTH KaK MoJy-

HOPMBI Py, (7) = |T,|, 06pasyiolye pasaessioliee CeMeACTBO, eCH T «IIPO-
1

6eraet» N, tak u noaysopmy (Hopmy) p(x) = (3.~ |zn[P)?, o6pasyowmyo
paspesisiioliee CeMeHCTBO.

[TPUMEP 3. Ha nunefinom npocrpanctse BJ0; 1] Bcex orpaHudeH-
HelX Ha oTpeske [0; 1] dYHKUHH MOXKHO BBECTH pasfessioliee ceMeHCTBO
nonyHopM {pz(f)}acjo.1), P=(f) = |f(z)]. Ha ero nonnpocrpancrse C0; 1]
IJIS. TIOCTPOEHHUSI Pa3fessioled CUCTeMbl MOXXHO OOOHTHCH €ro CUETHBIM
noacemetictBoM {p,()}ref0;11nQ-

[TPUMEP 4. Ha snvHefiHOM TNPOCTPaHCTBE LEJBIX KOMIIJIEKCHBIX
(yHKUMA MOXKHO BBeCTH CYETHOe pasfessiollee CeMeHCcTBO MOJy-
HopMm  pn(f) = |f™(0)] (rme n € NU {0}). [leiicteurenbHo, uUenble
(YHKLUHH MPEICTAB/ISIOTCS HA BCEH KOMILIEKCHOH MJIOCKOCTH CBOMM pPSIOM
MakJiopeHa, KO3(pQHULHEHTB KOTOPOr0 C TOYHOCTBIO [0 KOHCTAHTBI PaBHbI
BBEIEHHBIM MOJYHOPMAM.

§ 4. IlonyHOPMBI ¥ TOMOJOTHUSA

Kak Mbl 3HaeM, TOMOJIOTHIO MOXKHO 3a1aTh C MOMOIIbIO CeMeHCTBA MOy -
Hopm P = {ps | § € A}. Lnst atoro cHavasa cTposiT 6a3y By 0KPeCTHOCTER
HYJIl, COCTOSIIIYI0O M3 BCEX BO3MOXKHBIX KOHEYHbBIX MEpPeCeYeHUH MHOXKECTB
BUJIA

V(p,n):{x€X|p(az)<%}. (4.1

Jlerko BumeTb, 4To MHOXecTBa (4.1) abGCOMOTHO BHIMYKJbIE H MOTJO-
marone (nokasatb!), HO He 00si3aTeJbHO OrpaHHYeHHbIe (CM. TOJIOCHI B
npumepe 1 npensiayiuero naparpada).

YCTaHOBUM CHauajia, UYTo CUCMeMa MHOMCeCms

{vp |z e X}, ede v,={Uyg+x|Uye€ Byl

delicmsumenvHo moxcem Obimb NPUHAMA 8 KQYecmee CUCmembl A0KANb-
Holx 603 048 NOCMPOEHUS MONOAOCULU.

O Jnsg 3TOro OOCTATOYHO NPOBEPUTH TPH CTAHAAPTHBIX CBOHMCTBA JIO-
KanbHOH 6asbl (cM. Teopemy o PCO jnekuuu 5 uau Teopemy 4 cemuHapa-
JIeKIHH 6).

1. IlepBoe CBOHCTBO TpOBepsieTCs TPUBHAJBHO: €CJIH HMEETCs XOTS
Obl OfHA TOJyHOPMAa pg € P, To uMeercst okpecTHOCTb Hyast V(pg, 1) u
COOTBeTCTBYIOLIAs el oKpecTHOCTb V (pp, 1) + & TOUKM , NPUUEM B CHUJTY
oTpeiesieHus OJMyHOPMBL nMeeM 2 € V(pog, 1) + .

2. Bropoe cBOHCTBO TOXe MOCTAaTOUHO O4YEBHAHO. JleHcTBUTEBHO,
nycTb st HekoTopbix A, B C A, |A|,|B| < oo,

Up= [ V(parna) + 2, Va= () V(ps,mp) +z,
acA peB
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AR

-0

/N

Puc. 2. OKpecTHOCTb HyJsl Kak TepecedeHHe KOHEYHOro 4YHcJa MHOXKECTBa BH-
na (4.1)

TO OJOCTATOYHO IMOJIOKHUTH

Wa; = Ux N Vx = m’YEAUBV(p’Y’ k'y) + z,

rue
min(n,, my), ecany € ANB,
ky =< n,, ecin v € A\ B,
M.y, ecin v € B\ A.
/
< — /

) —7

Puc. 3. IlepeceueHue okpecTHOCTEH
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3. [las mpoBepKH TPeTbero CBOHCTBA 3aMeTHM, uTo ecau y € U, =N
NacaV (Pa,na) + =, T0 pn Beex a € A umeeM po(y — ) = £, < -—. Ho
TOTZIa UMeeTCs «3arac» 1

504 = — —E€a,
Na

1
T. €., BEIGpaB mq € N TaK, 4to = < Oa» B CHJIY OTIpPeleJsieHUs MOJYHOPMbI

Puc. 4. Bbl6op oxpecTHOCTH, NMpHHaAJexalledl JOKa/lbHOH 0ase v, W LEJIHKOM
conepxatueiics B Uy, Aas HeKOTOpoH ToukH y € U

NOJY4YUM

1
Vze X pa(Z*y)< m*:>Pa(2*90)Spa(zfy)+l>a(y*$)<

(03

1 1
<l0otea=——-cat+ea=—
« na
(«HepaBeHCTBO TpeyroJibHHKA»). [lpoBemss TakuWe pacCyXAeHUsT [Jist
Bcex « € A, monyuum

Vy = NacaV (pa,ma) +y C Uy,

4yTo U TpeboBasock. X

Tenepp ybenumcs, 4To monosoeus, 66e0éHHAR C NOMOWbIO MAKOLU
6asvl okpecmHocmeti HYAR, CO2AACOBAHA C AUHELHOU cmpyKmypol npo-
cmparncmsa.

O Hano npoBepuTh, 4TO YMHOXKEHHE HA UHUCJIO H CJIOXKEHHE HEeNpepbiBHbI
OTHOCHTEJIbHO NMOCTPOEHHOH TONOJIOTHH.

1. Buawane yGeaummcs, 4To BhiMosHeHO TpeGoBanue (2.2). Ilpexne
BCEro NpelcTaBUM cebe, UTO y HAC UMeeTcs JIMLIb OHA MoJayHopMma. Torna
JOCTAaTOYHO JOKa3aTh, YTO, KAKOBEI Obl HU OblIM A\g € C, zg € X u n € N,
HaiinyTes takue m € N u € > 0, yto npu

1 |
plx —x0) < —, A= Xo| <e=pAx — Aozo) < —.
m n
Jlnist 9TOrO, MOJIb3YsCh CBOHCTBAMH MOJYHOPMBI, 3aMHLIEM OLEHKY

p(Az — Aoxo) = p(Ax — Ao + Axo — Nozo) < p(A(@ — 20)) + p((A — Ao)z) <
< Alp(z = o) + |A = Aolp(2) <
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< ([Xol +€)p(z — w0) + e(p(x0) + p(z — 20)) <
< (Dol +0)- +elpla) + ). (42)

Jlerko BUzeTb, 4TO HOCTaTO4YHO GoJblioM M € N U OCTaTOYHO MaJjoM € >
> 0 mpaBas 4acTb AeHCTBUTEJbHO LOCTATOYHO MaJa.

2. 3aMeTUM, 4YTO OKPECTHOCTH ToueK & € X CyTb IPOU3BOJIbHbBIE 00b-
eIMHEHNs] KOHEeUHbIX mepecedueHuit V' mHoxkects Buma V(p,n) +y (y €
€ X). Ilostomy nnsi mokasatesbetBa (2.2) B oflieM ciaydae MOXKHO [IJis
TPOU3BOJIBHON OKpPecTHOCTH (.7, B3ATb HEKOTOPOE M3 MHOXKecTB V/, co-
cTaBastomux Oyyq,, TaK, 4TO Aoz € V. Torna nmeem

V= ﬂ pz:nz +xz) (4.3)
i=11

IS HEKOTOPHIX 1, ..., T; € X, IpU4éM BCe MHOXKECTBA, BXOASIIME B Tepe-
ceyenue (4.3), conepxat A\ozg. OnHako Boce He (haKT, uTo T; = AgZo. (Cm.
puc. 3.) OnHako (noKakuTe camu!) HETPYAHO MOCTPOUTb MHOXKeCTBO V C

C V Buna
V ﬂ Pz, nz + )\OZL‘O) (44)
i=1,1

3. Ecniu remepb corsiacHO paccyXeHHI0O B CaMOM HadaJje J0Ka3aTeJib-
CTBa HalTH Takue m; W €;, UTO IJs KaxJoro ¢ = 1,1 U3 ycjoBuii

1
pi(z—x0) < —, A=A <&
m;

1
OyIeT BHITEKaTh |
pi(Az — Aozo) < =

d 34aTeM II0JIO2KHUTb

e=mineg;, Oy = ﬂ V(pi, m;) + o,

n=1,l R
i=1,1
T0 1151 BeeX & € Oy,

AA=Xl<e= X eV CV C Oy

4. AnanoruuHoe paccy)KaeHue [Jisi HEMpPepblBHOCTH CYyMMBbI B TOINOJIO-
THH, 3a71aBaeMOil [POU3BOJBLHBIM CEMEHCTBOM MOJYHOPM, PEKOMEHIyeTcs
MPOBECTH caMOCTOsITe IbHO. X

§ 5. Pynkuuonaa Munkosckoro. [Ipumepsi

PaCCMOTpHM HECKOJIbKO MPUMEPOB TOTrO, KaKHe MOJYHOPMBI (M HOSMI)I
3a1aéT (QyHKUHOHAT MMHKOBCKOrO KOHKPETHBIX MHOXECTB B R
(MBI paccmaTprBaeM MJOCKOCTb [Jisi HATJISIAHOCTH; a MOCKOJBKY B (C((C)
abCOJTIOTHO BBIMYKJIBIMH TIOTJIOIIAIOIIHMH MHOXKECTBAMH SIBJISIIOTCS JIUIIb
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OTKPbITBIE M 3aMKHYTble Kpyrd C LEHTPOM B Hadyaje KOOpAMHAT —
IokasaTb! — TO y Hac HeT BeIGOpa.)

[TIPUMEP 5. Ecau U ecTb Kpyr paguyca 1 ¢ LEHTPOM B HayaJje
KOOpAMHAT, TO py(X) ecTb 00blYHasi eBKJANA0BA HopMa x| = /o2 + y2.

[TIPUMEP 6. Eciu U ecTh TOPH30HTa/JbHO OPHEHTHPOBAHHBIH
JTHIIC € LEHTPOM B Hayaje KOOPAMHAT U mogyocsmu 2, 1, To py(x) ectb

Hopma |x|| = 1/ (%)” + 2.

[TIPUMEP 7. Ecau U ecTb KBagpaT co CTOPOHAMH 2 U LIEHTPOM B
HayaJle KOOPIMHAT, TO py(X) ecTh HopMa ||x|| = max |x|, |y|.

NMPUMEP 8. Eciu U ects mnosoca [y| < 1, To py(x) ectb
mosyHopMa p(x) = |y|.

[IPUMEP 9. Ecau U ecTb nosioca, orpaHHueHHass NPSMBIMH § =
=x+1uy=x—1, 10 pr(x) ectsb monyropma p(x) = |z — y|.

[TIPUMEP 10. Ecau U ectb KBafpar, orpaHUueHHbIH MPSIMBIMH Y =
=4z + 1, To py(x) ectb HopMa ||x|| = |z| + |y].

§ 6. 3agauu ns CaMOCTOSITEJbHOTO pelIeHus

3anauya 0. OTBeTUTb Ha BOMPOCHI MO TEKCTY.

3anmaya 1. IlpoBepuTb aKCHOMBI MOJYHOPMBI /ISl IPUMEPOB U3 Mapa-
rpada 3.

3anaua 2. [lpoBepuTb, 4TO MHOXKecTBa M3 mnaparpada 5 aedcTBHU-
TeJIbHO BBINYKJIble, MOIVIOLIAIOLINE U YPaBHOBelleHHble (TAe B OnpeneseHHn
ypaBHOBEILEHHOCTH cjenyeT 3aMeHUTb A € C Ha A € R).

Sagaua 3. 1) BocnosHuTh f0Ka3aTeabCTBO B Naparpade 4, NOCTPOUB
oKpecTHOCTb V mo V.

2%) IlpoBecTH [N0KAa3aTeJbCTBO HENMPEPHIBHOCTH CYMMbI B TOIOJIOTHH, 3a-
IaHHOH mosiyHopMamu (cM. maparpad 4).

Samaua 4. 1) Bepubl s (/% BBeIEHHBIX HAMM OIEpAIMH CYMMBI
¥ NPOU3BEJEHUs] MHOXKECTB B JIMHEHHOM NpOCTpaHCTBe) paBeHcTBa (A +
+B)-B=A,2-(0,5B)=DB?

2) Bepno au, uto (AU B) \ B = A?

Samaua 5. JlokazaTh, UTO METPUKA, BBeJIEHHAS B JIEKLUU b 1/ MeT-
pHU3aLMH TOMOJOTMYECKOr0 MPOCTPAHCTBA CO CUETHOM PasfessIolel CUCTe-
MOH TIOJIYHOPM, JeHCTBHUTEJBbHO YIOBAETBOPSIET HEPABEHCTBY TPEYTOJNbHUKA.

3angaua 6%*. IlpenmosoxkuM, cHcTeMa MOAMHOXECTB 7T = Uyex Ty
MHOXecTBa X YIOBJIETBOPSIET CJAEAYIOLIUM YCJOBHSIM:

1) nasi moboro x € X BepHO: m, # &, aas awdoro U, € m, x € Uy;



10 Cemunap-Jlekuus 8. BTII. O6cyxnenue

2) nns moo6blx Uy 1, Uy o € m, Halinéres U, € m, Takoe, uto U, C U, N
NUygs.

BepHo sn, uto m o6pasyer PCO?

(CMbicn 3TO¥ 3amayu B TOM, HOCTATOYHO JIU MPOBEPUTDH /sl OKPECTHOCTEH
HyJls W BCeX WX MepeHocoB TpeboBaHus 1), 2), 4uTo6bl yOemHTbCs, UTO
TOTOJIOTHS] KOPPEKTHO UMM 3aaHa.)



