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10 xmacc (upodu) e 5 wmiond

JInHeiiuble npocTpaHCTBA.

Onpepenenue. IlycTtb pambr MHOXKECTBO V («BeKTOpBI») # moAe K («dmcAay, UAU «CKAASIPBL» ), AMe-
IOTCsI OII€Pallsi CAOKEHHUSI BEKTOPOB M AASI KaKAOT'O YMCAA MMEETCSI OIlepalsi YMHOXKEHNsI BEKTOpa Ha
yucao. [Ipu sTowm:

a) CAO’KEHWE acCOIMATUBHO, KOMMYTATUBHO, CYIIECTBYET HENTPAABHELN 10 CAOXKEHUIO SAEMEHT (?)
¥ y Ka’KAOTO BEKTOPA V €CTh OBGPATHBIM [0 CAOYKEHHUIO (—7);

6) 1- YV =7; (kk)V =k (k,V) (3necw ki, k; € K, Ve V);

B) (k1 + k) V =V + ko V; k(V] + v3) = kvi + kv3.

Torpa V Ha3BIBAETCS 8EKMOPHBIM (AUHEUHBIM) Npocmparcmeom Hap, K.

Mpumepbl.

a) K" — cTporu(uAuM CTOABIBI) AAKHEL T;

6) MHO>XeCTBO perneHuit opAHOPoAHOH CAY OT N IepeMeHHbIX;

B) AMHENHEBIE YPABHEHUS BUAA A1X] + * - + AnXy = b;

I') MHOTOYAEHBI Hap IoaeM K;

1) BeIeCTBEHHO3HAYHbIE (DYHKIWY, ONPEAECAEHHEIE Ha IIPOM3BOABHOM MHOMKECTBE.

€) IIOCAEAOBATEABHOCTY KOMIAEKCHBIX UUCEA;
K) IIOCAEAOBATEABHOCTY KOMIIAEKCHBIX YUCEA C KOHEYHBIM YUCAOM HEHYAEBBIX 3AEMEHTOB,;
3) MHOYXECTBO BCEX MPSIMOYTOABHBIX TabAMUI], 3aIIOAHEHHBIX OCTATKAMIU II0 MOAYAIO 2;
1) MHOYXECTBO BEKTOPOB Ha IIAOCKOCTH.

) MHOYXKECTBO BCEX IIOAMHOXKECTB AAHHOTO (AASI OIIPEAEAEHHOCTH KOHEYHOIO) MHOMKECTBA.

VYnp. 1. O6pa3yioT Al BEKTOPHEIE IPOCTPAHCTBA CAEAYIOIINE MHOXKECTBA (OIEPALINN — ECTECTBEHHBIE):
a) MHOTOYAEHEI CTEIIEHU N Hap moAeM K;

6)
B)
I') CTPOKK AAWHBI L C HYAEBOM CyMMOW SAEMEHTOB;

2) MHOXXecTBO dyukuui f: R — Q nap Q;
e) mHOXecTBO pyHKImE f: R — Q Hap R;
)

3) CTPOKH IEABIX YMCEA AAUHBI ML Hap Zp.

HeyObIBaloLNe IOCAEAOBaTeAbHOCTH (Hap R);
MHOTOYAEHBI HaA AAHHBIM IIOAEM C (PUKCUPOBAHHBIM KOPHEM X

’K) CTPOKH IIEABIX YUCEA AAWHELI N HaA Z.

Onpepenenne. IToaMHOKXECTBO BEKTOPHOI'O IIPOCTPAHCTBA V HA3BIBAETCT NoONpocmpaHcmeom V, ec-
AM OHO CaMO SIBASIETCSI BEKTOPHBLIM IIPOCTPAHCTBOM OTHOCUTEABLHO OIepaliuil, uHOyyuuposarHslx ¢ V.

VYnp. 2. a) UTo HEOOXOAUMO IPOBEPUTD, YTOOEI YOEAUTHCSI, YTO HEKOTOPOE TOAMHOXKECTBO SIBASIETCS
TIOATIPOCTPAHCTBOM ?

6) B mpumepe u ynp. 1. mepeducAeHBl IPOCTPAHCTBa. HallauTe B CAEAYIOMIUX IIPOCTPAHCTBAX IIOA-
IIPOCTPAHCTBA U3 TUX CIUCKOB: IIPUMED a), IPUMED T'), IPUMED €).

Onpepenenne. IToaAMHOXXeCTBO S BEKTOPHOI'O IIPOCTPAHCTBA V HA3BIBAETCH cucmemol obpasyrouus
3TOr'0 IIPOCTPAHCTBA, ECAYM BCIKUN BEKTOP V € V MOXXHO IPEACTABUTDL B BUAE V = XjVi + - - - + 0, Vi, TAE
Viy...,Vn €S, &1,..., &, € K. Belpaskerue xjvq + - - - + &, vy, (2 TaK’Ke, B 3aBUCUMOCTH OT KOHTEKCTA, 1
€ro 3Ha4eHWe) Ha3bIBAETCS AUHEUHOU KoMbuHaUuuel BEKTOPOB Vi, ..., Vy.

Onpepenenne. Cuctema obpasyromux S IPOCTPaHCTBA HA3LIBAETCS €r0 6A3UCOM, ECAU BCSIKUN dAe-
MEHT IIPOCTPAHCTBA IIpeAcTaBAsieTcs: B BuAe AK aneMeHTOB u3 S edurcmeerHbim 06pa3oM.

Vnp. 3. YKakuTe 6a3uCHl B IPOCTPAHCTBaX U3 IpuMepa 6,B,r,k,u,# u yup. 1 B,r. A B mpumepe €?

Vnp. 4. Kak B TepmuHax H6asuca popMyAupyeTcs: TeopeMa 06 MHT. MHOrOdYAeHe arpanrka?
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Vnp. 5. f(x) — MHOrouneH cremenm 10. Aokaxxure, uro f,f’,f”,...,f!® — 6asuc B mpocrparcTse

MHOT'OYAEHOB CcTelleH: He BhIme 10.



Onpepenenne. IToaAMHOXXECTBO S BEKTOPHOI'O IIPOCTPAHCTBA V HA3BIBAETCS AUHEUHO HE3ABUCUMDIM,
€CAUM HUKAKasl HempPpUusuUaAbHaA AMHEWHAST KOMOMHAIIMST BEKTOPOB U3 S HE paBHA HYAIO.

Vnp. 6. 3T0 onpeaeAeHNE PABHOCUABHO CAEAYIOIIIM:
a) ecam BeKTOp U3 V BeIpakaercs B BuAe AK uepe3 BeKTOPEI U3 S, TO eAMHCTBEHHBIM 06Pa30M.
6) HUKaKOW BEeKTOp U3 S HEAB3sI BhIPasuTh B BuAe K depes3 ocTanbHEIE.

VYnp 7. a) Ecam cemeiicrBo BekTopoB ANH3, To 1 Aobast ero wacts AH3;
6) Ecau cemeiicTBo A3, To 1 Ar0bOE copeprraliee ero ceMeicTso A3.

Teopema (0 paBHOCUANbHBIX onpeaenenusx 6asnca). CaepyIomInE YCAOBUST PABHOCUABHEL:

a) S — 6asuc mpocTpaHcTBa V;

6) S — AuHeHO He3aBUCKMAsI CUCTEMA 0OPA3yIOIIUX IPOCTPAHCTBA V,

B) S AMHeNHO HE3aBUCUMO, HO TEPSIET TO CBOMCTBO IpU A0DaBAEeHUE A0HOro BeKTOpa u3 V;

r) S — cucrema 0b6pa3yIOUX IPOCTPAHCTBA V, HO TEpsieT 9TO CBOWCTBO IPH YAAAEHUU AHOOOTO
BEKTOPA.

TaxuMm obpasomM, 6a3mc BEKTOPHOI'O IPOCTPAHCTBA MOKHO OIMCATh, C OAHOM CTOPOHEI, KaK MUHU-
MAABHYIO cucmemy obpasyrouus, a C APyrod — KaK MAKCUMAADHYIO AUHEUHO HE3ABUCUMYNO CU-
cmemy. Bo3HUKAasT Ha y3KOM CTHIKE ABYX IIPOTHBOIIOAOXKHBIX KAadeCTB, basuchl He MOT'YT He IpuobpecTu
IIeHHbIE CBOMCTBA.

Teopema (0 NuHeiHOW 3aBUCMMOCTM NNMHENHbIX KOMOUHauwiA). Ecam B mpocTpamcTBe ecTh 6asmc 3 n
BEKTOPOB, TO AIOOBEIE L + 1 BEKTOPOB AMHEHHO 3aBUCHMEL.

Cneacteune (KOppekTHOCTb onpeaenednst pasmepHoctu). Ecau B IpocTpaHcTBe eCTh 6a3KC U3 L BEKTOPOB,
TO AFOOOH APYyro#l 6asuc TOXKE COAEPIKUT N BEKTOPOB.

Onpepenenne. BeKTopHOE IIPOCTPAHCTBO, UMEIOIIEE KOHEYHBIN 0a31C, HA3BIBAETCS KOHEHHOMEDPHDIM,
a YUCAO BEKTOPOB B KXKAOM U3 ero 6a3McoB Ha3bIBAETCS €ro pasmepHocmato (dim). Ecau B BeKTopHOM
IIPOCTPAHCTBE HET KOHEYHOrO Ha3mca, OHO HA3BIBAETCS HECKOHEUHOMEDHDIM.

Vnp. 8. a) CgoiicrBa A3 u AH3 COXpaHSIOTCSI IPA U3OMOPPHUSME TPOCTPAHCTB.
6) ABa KOHEYHOMEPHEIX IIPOCTPAHCTBA W30MOP(MHEI TOTAQ X TOABKO TOTAQ, KOTAA X Pa3sMEPHOCTH
paBHBI. B "acTHOCTH, AT060e KOHEYHOMEPHOE IPocTparcTBo V m3omopdmo K™V,

Vnp. 9. a) K aroboit NH3 cucreme BeKTOPOB (KOHEYHOMEDPHOIO) IIPOCTPAHCTBA MOXXHO AODABUTH
BEKTOPEI TaK, YTOOBI ITIOAYYIUACS Hasuc.

6) V3 aoboit cucTeMBl 06pa3yomux (KOHEYHOMEPHOTO) IIPOCTPAHCTBA MOXKHO YAAAUTH YacCTh BEK-
TOPOB TaK, YTOOBI OCTABIIMECST 0OPa30BBIBAAK Oa3uC.

Vnp. 10. PazmepHOCTH COGCTBEHHOTO (He COBIIAAAIOIIErO CO BCEM IIPOCTPAHCTBOM) IOAIPOCTPAHCTBA
KOHEYHOMEPHOI'0 MEHBIITE PA3MEPHOCTH IIPOCTPAHCTBA.

Vnp. 11. PaccMOTpUM IIPOCTPAHCTBO U €O MOAIIPOCTPAHCTBO, IOPOXKAEHHOE Kk BekTopaMu (A 4To 3TO
Takoe?). AOKa’kuTe, 9YTO TO IOAIPOCTPAHCTBO KOHEYHOMEDHO, U €ro pasMepHOCTb < K. IIpu karkwmx
YCAOBHSIX Pa3MEPHOCTb B TOYHOCTY paBHa k7



Hayky — B xun3Hb!

CioxeTt 1, B KOTOPOM IIOSIBASIFOTCSI IIPOCTPAHCTBA.

1. Aau rpac. PaccmoTpuM packpacku ero pebep B KpacHBIM U CUHU 1IBETA, AASI KOTOPBIX U3 KaXXKAOK
BEPIIMHLI BEIXOAUT YETHOE YMCAO KPACHBIX pebep. AOKa>KUTE, YTO YMCAO TAaKUX PACKPACOK SIBASIETCSI
CTEIIEHbIO ABOUKU.

2. B Ka)XAYIO KAETKY NIaXMaTHON AOCKK BIKCAHO IIO IIEAOMY YHCAY. PaspemraeTcs 3a OAMH XOA
YBEAUYUTL Ha 1 Bce YucAa B AToboM KBaapaTe 3 X 3 uam 4 X 4. Bceraa Az MOKHO AOOUTHCSI, YTOOBI BCE
YmcAad CTaAM KpaTHBI 257 A Bce umcaa, KpOMe ABYX, 3apaHee (OUKCAPOBAHHBIX !

Croxer 2, B KOTOPOM IIOABASIOTCA XapPaKTEPUCTUYIECKUE BEKTODPEI.

3. B Kaacce k peBouek # N > k MaABIMKOB. HEKOTOPEIM MaABIMKAM HPABSITCS HEKOTOPHIE AEBOYKH.
A oOKa’kuTe, YTO HaAETCsI HEKOTOPHIHM HENYCTOR HabOp MaABYMKOB TaKOM, YTO Ka>XXAasl A€BOYKa HPABUTCS
YETHOMY KOAMYECTBY MAABIMKOB M3 3TOr'0 Habopa.

4. A, Ay, ..., A1 — HEIYCTHIE IOAMHOXXECTBA N-3AEMEHTHOIO MHOXKECTBA. J\OKa>kKUTe, 9YTO MOYKHO
BEIOpATh TaKW€e HENYCThIe HElEPECEKAIOIINECST MHOXKECTBA UHAEKCOB {11, ..., 1} & {j1,...,]¢}, ITO

Ay UAL U~ UA, = A, UA, U---UA;,.

[ns camocTosiTeNIbHOro peLleHuns

5. a) AoraxuTe, uto 1 + xy + x*y? He mpeacraBasercs B Buae f1(x)gi(y) + f2(x)ga2(y), rae
f1,f2, 91, 92: R = R — nponsBoabHBIE DYHKIUN.

6) ObobmuTe 3T0 yTBepXRAeHMe Ha dbyHKIMO f(X,y) = 1+ xy + x*y> + - - + x"y™

6. a) Aoka>kuTe, ITO AASI KaXKABIX ABYX MHOTO4YAeHOB fi(x), f2(Xx) HaliaeTcs TaKoil HEHYA€BON MHO-
rouaeH P(x,y), gro P(fi(x), f2(x)) = 0.

6) Umetorcst MEOTOYAEHSI f1(Y1, .-+, Y100)s - - -5 F101(Y1y - - -, Y100) C AEHCTBUTEABHBIME KO3 DUIIEHTA-
Mu. NOKa’KUTE, YTO CYILIECTBYET TAKOW HEHYAEBOM MHOTO4YAEH R(xq,...,Xj01), 90 R(fy,...,f101) = 0.

7. B Ka)XAyI0 KAETKY IIaXMATHOM AOCKM BIIMCAHO IIO IIEAOMY YKCAY. Pa3pernaeTcs 3a OAWH XOA
yBEAUYUTb Ha 1 Bce umcaa B A0boM KBappare 3 X 3 uaum 4 X 4. Bcerpa Az MOXXHO AODUTBCS, YTOOBI
HOA, Bcex uucen ctan 6oabire 17

8. B Tabaumy 8 x 8 BumcamBI YmcAa. 3a OAMH BOIPOC MOYXHO y3HATH CYMMY YHCEA B AIOOOM IIpsiMO-
YrOABHUKE. 3a KaKOe HaUMEHbIIIEe YUCAO BOIIPOCOB MOXKHO Y3HATH CYMMY YKCEA Ha AMATOHAAU?

9. AokaxxuTe, 4TO U3 2n — | MPpPAIMOHAABHOTO YKMCAA MOXKHO BEIOPATh N YMCEA TaK, YTO CyMMa
AIOOBIX HECKOABKUX BBIOPAHHBIX YHCEA U3 3TUX N OYAET MppalmoHaNAbHOM.



