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BekTopnble npocTpancTBa

9 uroaqa

Onpenenenne: Bexmoproim (M Aunelinsim) TPOCTPAHCTBOM HAJI 110J1eM F' HA3bIBAETCH MHOXKECTBO V'
C JIByMsI OIIepAIsIMU: CJIOKeHneM (mape v, u € V' cTaBUTCs B COOTBETCTBUE 3JIeMeHT u3 V' 0003HauaeMblii
v + u) u yMHOXKeHHe Ha 4uciao (mape umcen A € F'u v € V craBurca B coorBercTBue dncyio \v € V)
V/IOBJIETBODSIIOIIIME CJIE/YIOIINM aKCHOMAaM:

1. (KommyrarusHocts ciioxkenusi) Yu,v € V, u+v =v + u

2. (AcconmaruBrocTb cioxkenus) Yu,v,w € V, u+ (v +w) = (u+v) + w

3. (CymecroBanue nyinsg) 30 €V Vo e Vv +0=wv

4. (IlporuBomnoozxHblii ssement) Yu Jv Takoii, aro u + v = 0. (Takoit s7eMeHT Ha3BIBAETCSA TPOTHBO-
HOJIOXKHBIM 1 0003HATACTCS —U)

5. (AcconmaruBHoCcTh yMHOKeHUSA) VA, 1w € F, v € V, A(pv) = (A - p)v

6. (ducrpubyrusnocts 1) VA, € F,v € V, Av 4+ pv = (A + p)v

7. (ducrpubyrusaocts 2) VA € F, u,v € V, AM(u+v) = Au+ v

8. YweV l-v=v

Onpenenenne: BekTop Buma r = aquy + asus + ... + ayu,, vae a; € F, u; € V HazbiBaeTcst Aunetinol

KOMOUHAUUET, BEKTOPOB Uf, . . . , Uy
Onpenenenune: Cucrema BEKTOPOB U1, Us . . . , HA3BIBACTCA AUHETHO HE3ABUCUMOT, €CTN HUKAKAT HETPH-
BUAJIbHAS JIMHEIHAS KOMOMHAIMS He paBHa Hy/0. CucreMa BEKTOPOB U1, Us . . ., HA3BIBAETCS N0POHCcIaIo-

wetl, ecnu Jiroboit x € V' daBisieTcs TUHEHOM KoMOUHAIel u;.

1. BekTOpbl MHOXKECTBA U1, Us . . . , ABJISIOTCS JIMHEHHO 3aBUCUMBIMU €CJIA, U TOJIBKO €CJIU, OAUH U3 HUX
€CTh JIMHEeTHAT KOMOMHAIINA JIDYTUX.

Onpenenenne: basucom JTUHEHHOTO MPOCTpaHCTBa V Ha3bIBaeTCs J00asi JTMHEHHO He3aBHUCHMAsl I10-
pOKTafoIas cucremMa BeKTOPoB. KomiaecTBo BEKTOPOB B Ha3mce HA3BIBACTCS PA3MEPHOCTbI) BEKTOPHOTO
npocrpancTBa. Oboznaercs dimp V' wmm npocto dim V.

2. JlokaxkuTe, 9TO MHOYKECTBO BEKTOPOB dABJIsieTCs OaszucoM V' ecjin U TOJILKO ecjin JII0O0OH BEKTOp u3
V BbIpazKaeTCd B BUJIE JUHEeNHO KOM6I/IH&HI/H/I BEKTOPOB 9TOI'0O MHOZKeCTBa €JIMHCTBEHHBIM (C TOYHOCTBIO
JI0 TIEPECTAHOBKHU CJIATaeMbIX) 0OPA30M.

3. a) Jokaxkure, 910 13 J1I0001 KOHETHOI CHCTEMBI TOPOZKIAIOIINX MOKHO BBIOPATDH MOJICHCTEMY, KOTO-
pas siBisiercst 6a3ucom. 6) Ilycrs B mpocTtpascTBe V' ecTh KOHEUHBIH Gasuc €1, ey, . . ., e,. Jlokaxnre, 4ro
JIIOOYIO JINHEHHO HE3aBUCUMYIO CUCTEMY BEKTOPOB U1, Usg, . - . , U MOXKHO JIOIMOJIHATE J0 Hasuca.

4. JTokakurte, 9TO MHOYKECTBO PEIIEHUN CUCTEMbI JTUHEHHBIX OHOPOJIHBIX YPABHEHUI, T.€. IOC/IeI0Ba~
resibHOCTEl (21, X9, . .., T,) PENIeHUN ypaBHEHWIL:

a1121 + ......... + ATy, = O
2171 _|_ ......... _|_ oLy = O
= 0

amlxl + ......... + amnajn — O

obpasyer BEKTOPHOE IPOCTPAHCTBO (HOIPOCTPAaHCTBO B F™).
5. Teopema o KoppeKkTHOCTH pasMepHocTH: JlokazkuTe, 9TO B JIIOOBIX JIBYX Oa3ucax MOPOBHY 3JIEMEHTOB.

6. a) /lan rpad. Paccmorpum packpacku ero pebep B KpACHbI 1 CHHUIA TIBETA, JJIsi KOTOPbIX U3 KazK 0l
BEPINHBI BBIXOJNUT YETHOE YNCI0 KpacHbIX pebep. JloKaxknWTe, UTO UMC/IO TAKMX PACKPACOK SIBJISIETCSI
CTENEHbIO JBONMKMN.

6) Paccmorpum Terepb Te pacKpacKw, Jisi KOTOPBIX M3 KayKJOil BEPIIUHBI BHIXOAUT (DUKCHPOBAHHOE
10 Y€THOCTHU YHCJIO KPacHBIX pedep. JlokaxKuTe, ITO IHCI0 TAKUX PACKPACOK SIBJISIETCS CTEIIEHbIO JTBOMKM,
WIN Ke UX HeT BOoOIIe.

7. JlaHo MHOKECTBO U3 1 3JIeMeHTOB. &) [lokaxkure, uro u3 job6oro Habopa u3 n+ 1 ero mojaMHOKECTBA

MOZKHO BBIOPATH JIBE TPYIIIBI C OJIMHAKOBBIM 00beinHenueM; 0) Jlokaxkure, 4ro u3 j0boro Habopa u3 1+ 2
ITOJIMHOYKECTB MOYKHO BBIOPATh JIBE I'PYIIIIBI C OJIMHAKOBBIM II€PECeIEeHUEM.



