HMY, I'eomeTpus JIUCTOK 3, 12 okTsadpa 2017 1.

EBkimnaoBbl nmpocTpaHcTBa |
301. JloKaxKkuTe, 9TO B €BKINI0BOM TPOCTpaHcTBe R? cymmecTByeT e IMHCTBeRAOe CKaIApHOe TTPOM3BEICHNE,
JJT KOTOPOTO BBIIOIHEHO COOTHOMmeHne (v, v) = |v|?> — KBajgpaT AJMHBI BEKTOPA .

302. JlokazKkuTe, 9TO I/ MOOBIX JHHEHHO HE3ABUCHMBIX BEKTOPOB G1, ..., @) €BKJIUI0BA HPOCTPAHCTBA
Haiiércs rakoit BekTop b, uro (a;, b) >0 miai=1,... k.

303 (dbopmyasl gesenus orpeska). [lycrs Toukn A u B adbduHHOrO eBKINI0BA TPOCTPAHCTBA UMEIOT

KoOpuHAThl (a1,...,a,) u (b1,...,by), coorBercrBenno. Ilycrb TakKe JIAaHO OTHOLIEHHE A : [i, [JIe
AX
A > 0wup > 0. Craxem, 9o Touka X deaum ompesox AB 6 ommuowenuu A : (i, ecjin % = ﬁ

JlokazkuTte, 9TO KOOPJAUHATHI TaKOil Touku X 3a/aiorcd (popMmyaaMu

o pa; + Ab; —
xl—ﬁ, t=1,...,Nn.
Jlanee paccMoTpuTe cydail MpOM3BOIBHBIX BEMIECTBEHHBIX A U 4. Torma hopMy bl BBIIE JAI0T KOOP-
JMHATHI HeKOTOpoit Toukn X, ecam A + p # 0. Kak 3amucars ycioBue, cBa3biBatomiee Toudkn A, B, X
B o0mem cay4aae? Tlpoananmu3upyiiTe caydan B3aMMHOTO PacioaoxkeHust Todek A, B, X B 3aBUCHMOCTH
OT \ | [i.

304. Haiijure euHUYHBINH BEKTOP B0/ OUCCEKTPUCCHL yIjia, obpasoBanuoro sekropamu a = (—3,0,4) u

b=(5-2—14).

305. Haiiaure oproronanpuyio mpoekmuio Bektopa ¢ = (0,2, 1) Ha IIOCKOCTD, OMPeIeIaeMyI0 BEKTOPAMU
=(1,1,1) u b = (2,—1,2), u BEIYUCIUTE YIOJ MEXKJY BEKTOPOM € H €r0 IPOEKIHUeii.

306. JIOHO/IHATE JAHHYIO CHCTEMY BEKTOPOB 10 OPTOHOPMHUPOBAHHOIO Gasnca spmuTosa npocrpamcrsa C:
N _ 1 .
a] = 7§(Z, O, O, —1>, ag = 75(0, 1, 1, 0)
307. Meronom oproronanuzanuu ['pama—IIImuara nmocrpoiite oproroHaJbHbI 0A3WC MOANPOCTPAHCTBA
. t'
HPOCTPAHCTBA MHOTOYJICHOB, HOpO}K,ZLeHHOFO MHEOroutenamu 5, xt, 2° 11’6 co CKaJIHprIM IIPOM3Be/Ie-
HUEM, 3aJ]aHHBIM HHTerpaioM: a) (f, g) f f(z)g(x)dx; 6) (f,9) fo x)dx

308. oka:KuTe, 4TO IPOIECC OPTOTOHATH3AIMUN FpaMa*]_HMI/LILTa He YyBeJWYUBAET JJWHBI OPTOTOHAJIH-
3UPYEMBIX BEKTOpPOB, T.e. |by| < |ag|, £ = 1,...,n, rae BeKTOpHl by TMOJYUYEHBI U3 @) TPONECCOM
oproroHasu3anuu. [Ipr Kakux yCJIOBUSX JJisi HEKOTOPOTO k MMeeT MecTo paBeHCTBO |bi| = |ag|?

3¢9. JlokaknTe, 9T0 B MPOIECCe OPTOTOHAIM3AINHN CHCTEMbI BEKTOPOB {@1,. .., @, } BO3HHKAET HYJEBOW
BEKTOp by TOrAa M TOJBKO TOr/A, KOTJIa UCXOAHAs cucremMa {aq,. .., G, JUHeidHO 3aBucuMa. Todnee,
b; = 0 Torga u TOIBKO TOTIA, KOTAA G) € (@1,..., QK1)

3010. Mnozounenwn Jleocandpa Py(x) onpenensiores dpopmymamu

1 dF

Py(z) =1, Pylz) = Qk—k!w(@2 -

a) JlokaxKuTe, UTO MHOTOWIEHBI JIeXKAHIPA YAOBICTBOPSIIOT PEKYPPEHTHBIM COOTHOIICHUSIM

2% + 1 2
P
S s

Pry1(x) =

Haiigure siBabie Boipaxenus 1yist Py(x), Py(z), P3(x), Py(x), Ps(z).

6) Jdokaxkure, uyro MHOTOWIeHB! Jlexauapa Fo(x), Pi(z), ..., Py(z) 06pa3yor opToroHanbHblii 6asuc B
npoctpancTtBe Ry, [z] co ckangpubsiM npoussegenueM (f, g) = f_ll f(x)g(x)dx.

B) Haiigure kBajapar miuabl MEOrOWIeHA Py ().
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3011. Muozounreno, Yebvuesa Ty (x) onpenensirores: hopmyIamu
To(z) =1, Ti(cos@)=coskl, k=>1.
a) JlokaxkuTe, 9TO MHOTOWIeHBl UeObIIeBa yA0BICTBOPSIIOT PEKYPPEHTHBIM COOTHOIICHUSIM
Tt () = 20Ty () = Tp (x), k=1

Haiigure sisabie Boipaxkenus s 11 (x), To(x), T3(x), Tu(x), Ts(x).

6) dokaxure, uro MHorouwtenbl Yedbrmesa To(x), T1(x), ..., Ty(r) 00pasyoT opTOrOHAIBHBIN Ga3uc B
f(@)g(z)

f(2)g(@) 1.

)
1
npocrpancree R[] co ckanspubiM poussenenneM (f,g) = f v, a:2

B) Haiijure kBajpar muunbl muorodiena Ty (x).

3012. Ilyctb e, ..., e, — HAGOp OPTOHOPMUPOBAHHBIX BeKTOpoB B R™. [lokaxkure, 4T0 JJIs JIIOOOr0 & €
R"™ Brinonneno nepasencmeo Becceas

k 2 2
Zi:l(eiax) < |£B| )
npuuéM paBeHCTBO (pasencmeo Ilapcesans) noCTUraeTcs JJIs BCEX & TOLJA M TOJBKO TOTJA, KOIJA
ei,..., e, — OPTOHOPMHUPOBaHHBIN Oa3uc, T.e. k = n.

3013. Jlokaxkurte, uro () R-pa3iokeHne UMeeT MECTO JId JIIOOBIX MPSIMOYTOJBHBIX MaTpPUIl. A WMEHHO,
JIOKAYKUTE, 9TO JIFOOYI0 BEIIeCTBEHHY IO MaTpuily A pazmepa m X n MOXKHO HpejcTaBuThb B Bujge A = QR,
rze () — OpTOroHasIbHas MaTpHIa pa3Mepa m xm, a R = (r;j) — BepXHETPEYroJabHad MATPUIA pa3Mepa
M X 1 ¢ HEOTPHUIATEJIBHBIMI YUCIAMU Ha <«JHaroHaam» (r.e. r;; =0 mpui > j u ry = 0).

3014. Ncnoab3ya nporecc oproronann3anuu ['pama—[lIIvMuara, npegacraBuTb MaTpPHILY
1 -1 5
2 -1 -7

B BHsie QR, T1e () — opToronajbHas MaTpuIia, a X — BepXHETPeyroabHas MaTPUIA C TOJO0KUTETHHBIMH
YHUCAaMU HA AUATOHAJIM.

3¢15. Mcnoab3yga nporece oproronannsanuu ['pama—IlIMuara, mpegacTaBuTh MaTpPHILY

-1 1 1
0 -1 2
-3 =2 6

B Buje RQ), re () — opToroHa/ibHASI MATPUIA, & R — BePXHETPEYTObHAS MATPHUIA C HOJOKUTETbHBIMA
YHUCJIAaMHU Ha JTAATOHAJIH.

3¢16. Vcnoab3yga nporecc oproronann3anuu |'pama—[lIMuara, npegacTaBuTh MaTpHILY

1+:7 —-2—1
l 1

B Buje UR, rjue U — ynuraphasg marpuna, a [ — BepxHeTpeyrojibHas MaTpUIA C 110JIOZKUTEIbHbBIMU
YUCJTAMH Ha JHATOHAJIH.



