[image: image1.png]15.34. Ilycts Marpuub! A # B TakoBbI, YTO JJIA IPOM3IBOJIb-
HBIX CTOJOUOB & ¥ 1) MOAXOAAmEeN BBICOTH! BBITIOJIHEHO PABEHCTBO
£T An = £T Bny. loxasarts, uto A = B.




[image: image2.png]15.35. IIycte A — maTtpuna pasmepoB m xn, E, n E, —
€AMHUYHBbIE MAaTPHIIBI IOPSAKA M U N COOTBeTCTBeHHO. JloKazaTs,
gyro En, A= AE, = A.

15.36. Ha kakyro MaTpuiyy cjlefyeT YMHOXKHTbH MAaTpUIly A,
9TOOBI B PE3YJIHTATE HONYIHTD:
1) mepssrit cronben; A;  2) nepsyio cTpoky A?




[image: image3.png]15.41. Ob6paruMa u NpIMOYTONbHAS MATPUIA?

15.42. Jloka3aTb, 4TO ecnu Marpuna B, obpaThad Kk A, cyme-
crByer, To det A # 0, det B # 0, det B = (det A)™L.

15.43. 1) Jlokasats, uto ecnu A, B, C — KBaApaTHBIC MaT-
punpi u AB=FE, AC=FE, o B=C.

2) Bo3moxkuo nu paseHCTBO AB =F mjia npaAMOYTONbHBIX

matpur! CopaBenuBo ¥ yTBepXK/JAeHHe 1) NN TPAMOYTOJIbHbIX
MaTpuI?




[image: image4.png]15.46. JJoka3aTh, 9TO MaTpuua, 00paTHAd K NIEMEHTAPHOH,
€CTb JJIEeMEHTAPHAA MATPHIIA.




[image: image5.png]16.1. JlaTts onucanme Bcex MaTpul paHra (.
16.2. JlaTh onucanuwe Bcex MaTpmi panra 1.

16.3. Bo3smoxHo Jm, wrobhl B MaTpulle He Owbuio Ga3ucHoro
muHOpa?




[image: image6.png]Hoxazats yreepxacaus 16.8-16.13

16.8. Panr guaroHaJbHON MaTpPHUBI PaBeH MHCJIY ee IeMeH-
TOB, OTJIMYHBIX OT HYJS.

16.9. Ecnu B MaTpulle paBHBI HYJIIO Bceé MAHODHI MOpsaKa k,
TO ¥ Bce MUHOPBI Mopsagka k+ 1 pasHb! HymIO.

16.10. Panr MaTpwis! He MEHBIIIE PaHTa JIEO00H ee IOMATPHIL.

16.11. IlpunncriBanue K MaTpHIlE HYJIEBOTO CTONOIA HE Me-
HSIET e PaHra.

16.12. IlpunucriBanme K MaTpHile crodla, PABHOTO JIHHENA-
HO! KOMOMHAIUHU €e CTONOLOB, HE MEeHSAeT €e DaHTA.

- 16.13. Ecan cronbust Marpunbl B aBAdOTCS JIHHEHHLIMA
KOMOWHAIMAMH CTONONOB MaTphunl A, To rg B < rg A.




[image: image7.png]16.16. lokasaTh CaeAyIOMME CBOMCTBa PAHIA MaTPUIIBL:

1) YMHOXeHMe KaKo#-1MGO CTPOKM MATDHIUBI Ha UIHCIIO, OT-
JIAYHOE OT HyJIsl, He MEeHseT ee PaHra.

2) IlepecTaHOBKA CTPOK MATPHIBI HE MEHSIET €€ PAHTa.

3) IIpubGapreHne K KakoOi-m1MOO CTPOKe MATDHIB! JUHEHHOH
KOMOMHAIIUA OCTAJBHBIX CTPOK HE MEHSET €€ PaHra.

4) Panr maTpuibl HEe MEHSETCH TIPH JIEMEHTapHBIX npeobpa-
30BaAHUAX €€ cTOJIOIOB.

16.17. Omucatb crmocofb BEIYHCIEHHUS PaHTa MaTPHIBI C ACIHO-
JIb30BAHKUEM 3JJIeMEHTAPHBIX Tpeobpa3oBaHnit ee CTPOK ¥ CTOAOUOB.




[image: image8.png]17.3. IokazaTh yTBEpXKIEHUS:

1) Ecim ypasrermst cuctems! (B) smistioTest munedHbIME KOMOU-
WAIMSIME YDaBHEHMI COBMECTHOH JIMHENHOH cucTeMb! (A), TO MHOXKe-
erno pemennii cucrems! (B) comepkur MHOMXKecTBO pemeHnit (A).

2) Ipucoepuuenne K cOBMECTHOM cHCTEMe JMHEHHBIX ypaBHe-
WMP nuHeMHBIX KOMOMHaNWi U3 ee YpaBHEHMI 3aMeEHSIET CUCTEMY
HA 3KBUBAJIEHTHYIO.

3) IIpu snemenTapHBIX MPe0HPA3OBAHMAX CTPOK PACIINPEHHOMN
MATPUIIE! COBMECTHas CUCTEMA JIMHEHHLIX YpaBHCHHMH 3aMEHSIETCSA
A& SKBUBAJICHTHYIO.

17.4. Kak M3MEHSIOTCS peIleHnsl CHCTeMbl JIMHEHHBIX ypaB-
Henuft Ipu 3JIeMEHTAPHBIX NPeobPa30BAHUIX CTONOLOB OCHOBHOM
METpHLIBL?

17.5. Kakywo cucreMmy ypasHeHu# pOCTEHIIero BAJa MOXKHO
HONYYNTh, IIPUMEHSISI AJICOPUTM Tlaycca k cTpoxaM pacmupeHHOH
MATPHIILI JaHHOH CHCTEMBL 7t TUHEHHBIX YpaBHeHUH C N HEM3BECT-
HLMHM, eCJIM OCHOBHAsI MATPUIIA HEBBIPOXKJeHa?




[image: image9.png]18.4. CkonabKO THHEHHO HE3ABUCHMBIX DEIIECHWH MMEET OIHO-
poIHAsA CUCTEMa JIMHEHHBIX ypaBHeHHH, €C/ii ee MaTPHUI@ HEBBIPO-
XKaeHa?

18.5. Moxer su oqHOpORHAS CHCTEMA JIMHEWHBIX YDPABHEHUH
OKa3aThCS HECOBMECTHOH?




[image: image10.png]18.4. CkonabKO THHEHHO HE3ABUCHMBIX DEIIECHWH MMEET OIHO-
poIHAsA CUCTEMa JIMHEHHBIX ypaBHeHHH, €C/ii ee MaTPHUI@ HEBBIPO-
XKaeHa?

18.5. Moxer su oqHOpORHAS CHCTEMA JIMHEWHBIX YDPABHEHUH
OKa3aThCS HECOBMECTHOH?




[image: image11.png]19.3. Ha ckonbko eguHMI] PAHT OCHOBHOM MAaTPHUIIBI CHCTEMBI
MOXKET OTJIINYAThCA OT PAHTa PacIudpPeHHOH?




[image: image12.png]19.13. Iokasath, 4TO eciu CTOAOIBI OCHOBHON MAaTPHILI Jd-
HefHO HE3aBUCHMBI, TO CHUCTEMa JUHEUHBIX ypaBHEHMl MMeeT He
6oIee OTHOTO PEIeHUs.

19.14. JIoka3aTh, YTO €ClAM CTPOKH OCHOBHOI MaTpHILl JId-
HEAHO HE3aBUCHMBI, TO CUCTEMA, YPABHEHUN COBMECTHA TIpH JII0GoM
cronbie CBOOOIHBIX YJIEHOB.

19.15. lokasarh clieAyomee yTBEPKACHAE: €CJIM CUCTEMA JIN-
HEWHBIX YPaBHEHMII COBMECTHA IIpH JIIOG0M cTosb1e CBOGOMHBIX
YJICHOB, TO CTPOKH €€ OCHOBHOM MaTpUIBbl JUHEHHO HE3aBUCHUMBI.




[image: image13.png]20.1. MoxHo /¥ TIOAXONAIIAM BBEIEHUEM OIEpalMii Cioxe-

HHSl ¥ YMHOMKEHHUS Ha 9HCIO CAEJIATh JIMHEHHBIM MPOCTPAHCTBOM:!
1) mycToe MHOXXeCTBO;  2) MHOXKECTBO M3 OJIHOTO JIEMEHTa;
3) MHOXXeCTBO M3 JABYX 3JIeMEHTOB?

20.2. [JoxazaTb, 4TO:

1) ecin cucTeMa BEKTOpDOB COHEPKHUT JIMHERHO 3aBHCHMYIO
MOZICUCTEMY, TO OHa JIMHENHO 3aBUCHMA,;

2) eciii CHCTEMa BEKTOPOB JIMHERHO HE3aBHCHMA, TO JiI00ast ee
TIOACHCTEMA TAaKKe JIMHEHHO HE3ABUCHMA,;

3) ecau BEKTODHI a1, ..., Q) JIMHEHHO HE3ABUCHMEBI, & BEKTOPHI
ap, A1, ..., Qp JUHEHHO 3aBUCUMBI, TO BEKTOD Q¢ SABJASCTCA JUHEH-
Ho¥t KoMOWHaNMeN BEKTOPOB 41, ..., Qk.

20.3. BpisicHUTD, gBJISIETCA JIN JTHHEWHBIM TOATPOCTPAHCTBOM
JaHHOe MHOXKECTBO BEKTOPOB B T-MEPHOM IPOCTPAHCTBE, M €CJIH
SIBJIAETCST, TO HAHTH €ro pa3MepHOCTh:

1) MHOXKeCTBO BEKTOPOB, BCE KOOPJAHMHATHI KOTOPHIX PaBHEI
Mexzay coboit;

2) MHOXXeCTBO BEKTOPOB, [IepBasi KOOPJAMHATA KOTOPBIX paBHa 0;




[image: image14.png]20.6. BoisicanTb, ABASETCH J JAaHHOE MHOXKECTBO KBaJIPaT-
HBIX MaTpHI[ NOpAAKa Ti, JUHEHHBIM IIOINPOCTPAHCTBOM B IIPO-
CTpaHCTBe BCeX KBAQAPATHBIX MATDPHIl IOPSAAKA 7, W €CIH SIBJSEeTCH,
TO HAaWTH eI'o Pa3MepHOCT:

1) MHOXKeCTBO MaTpHI] ¢ HYJEBOi mepBOi CTPOKOIL;

2) MHOXECTBO JAMAaTOHAJIbHBIX MaTPHIL;

) MHOXKECTBO BEPXHHX TPEYI'OJIBHBIX MAaTpHIL;
) MHOKECTBO CHMMETPHYIECKNX MATPHIL;

) MHOKECTBO KOCOCHMMETPHYIECKAX MATPHIL;
) MHOX€ECTBO BBIPOXKJEHHBIX MATPHIL.




[image: image15.png]20.16. Haittu pasMeprOCTh u 6a3uc JMHEWHON OOOJIOYKHU CH-
cremsr Muorowrenos (1+1)3, 3, 1, ¢t +¢2.




[image: image16.png]20.29. Kax u3MeHHATCS MaTpHlA Iepexoia OT OJHOro ba3uca
K APYroMYy, ecju:

1) noMeHaTh MeCTaMH i-# U j-it BeKTOpPBI NepBoro 6asuca,;

2) IOMeHSITb MeCTaMH i-if U j-i BEeKTOPbI BTOpOro 6a3mnca;
& 3) pacnosoKuUTH BEKTOPHI 06oux 6a31coB B 0OpaTHOM mOpsIIKe.




[image: image17.png]L pEH
! 20.30. Matpuua S aBisercs MaTpumei nepexoaa OT mepBoro

6asuca e, ...,€, B N-MEPHOM JIAHEHHOM NPOCTPAHCTBE KO BTOPOMY
6asucy f1,...,fn, a MaTpHLA Sy — MaTpuIEil Iepexona OT BTOPOro
6a3nca K TpeTbeMy 0a3ucy gi,...,Jn. HallTH MaTpHUIly Iepexoa:
1) or mepBoro 6asmca K TpeTbeMY;

‘r‘.'!“'.
2) ot BTOpOrO Ha3uca K NEpPBOMY.




[image: image18.png]23.56. JluneitHoe npeobpasoBaHue @ AByMepHOTO apudMeTH-
9€CKOTO NPOCTPAHCTBA MEPEBOJIT BEKTOP &; B BeKTOp b; (1 = 1,2).
Boruucaure MaTpuiy npeobpa3oBaHus ¢ B CTaHIapTHOM basuce,
ecyu:

1)a1_(1 ~1) az = (-1 31),

2) = (4, ~3)7 a2 = (2, DT, by = (-2, ~2)7, by = (4, 4"

3) a1 (-5, 3)T, ag = (-3, ) b; = (4, 15)T by = (0, 1)7T;

4) ap = (1, 1)T, 2= (1, 3)T, by =(0, v2)T,
by = (—v2, 2v2)T.

2 b1 (2 O)T b2 —(




[image: image19.png]|

23.65. Berunciuth MaTpHIy JIMHEHRHOTO Mpeobpa3oBaHusd ¢
MHO>KECTBA BEKTOPOB TIIOCKOCTH C 33JaHHBIM Ha Heiil 6a3ucoM, ec-
JI¥ © €CTh:

1) orpakeHHe IJIOCKOCTH B Npsimoil « + 2y = 0 nmapaJjutenbHO
npamoit x + 3y = 0;

2) NpoeKTHPOBAaHUE MJIOCKOCTH Ha Mpsamyio T +y = 0 napaJ-
JIENbHO npsiMoit 4z + 5y = 0;

3) cxarue ¢ KoapdumuenTom A = 2 K npsimoit 3z — 2y = 0 na-
pannensHo nipsaMoit x —y = 0.




[image: image20.png]23.67. Ilycrb D — guddepeHnupoBaHue B NPOCTPAHCTBE
MHOTOYJIEHOB CTENEHH He BBIME M. BBIYNCINT, MaTpuiy npeob-
pasoBanusa D, ecau 6a3uc COCTOHT U3 MHOTOYJIEHOB:

1) 1+t, t+2t2, 3t2—-1 (m=2);

2) 341, 1—t, 1—t+#%, 1—-t+t2—t2 (m=23),

tm

t  t? t
3) 1, 1+¢, 1+1—!+§—!, e 1+I?+"‘+"nﬁ (m>1);




[image: image21.png]23.70. Kak u3MeHHTCA MaTpuna JUHEHHOro npeobpa3oBaHus,
3alaHHad B Ga3uce ey, ..., €,, eClu:

1) noMeHATh MECTaM¥ BEKTODBI €; U €;;

2) BEeKTOp €; YMHOXHUTb Ha 4uCIO A # 0;

3) BEKTOp e; 3aMEHHTD Ha €; + €;;

4) nepeittn K 6a3ucy ey, €1, ..., ep_1;

5) nepefiTu K 6a3ucy ep, ep-1, ..., €17




[image: image22.png]24.1. [JokasaTe, YTO MHOXKECTBO BCEX CODCTBEHHBIX BEKTOPOB
JUHERHOTO MPeoOPa30BAHM, OTBEYAIOIMX OMHOMY COOCTBEHHOMY
3HAYEHUIO, MOMOJHEHHOE HYJIEBBIM BEKTODOM, COBIANAET € COb-
CTBEHHBLIM ITOAIIPOCTPAHCTBOM.




[image: image23.png]24.2. [Joxa3aTb, 9TO!

1) sppo smHeRHOro NpeoOpa30BaHMWs COBIalaeT ¢ cobCTBEH-
HBIM TIOJIIPOCTPAHCTBOM, OTBEYAIOMIMM HYJIEBOMY COOCTBEHHOMY
3HAYEHHIO;

2) CobGcTBeHHOE MOANPOCTPAHCTBO NpPeoOpa3oBaHUA (, OTBe-
yafontee COOCTBEHHOMY 3HAYEHHIO ), €CTb MHOXKECTBO BEKTODOB,
Y/IOBJAETBOPAIOIMX yCIoBHIO ¢(T) = AZT.




[image: image24.png]24.3. [lyctb A — MaTpuna, a A — cobCcTBeHHOe 3HadeHMe
JIMHeWHOTO TIPecOPa30BAHUS N-MEPHOTO JIMHERHOTO POCTPAHCTBA.
Yemy paBHa pa3MepHOCTb COOCTBeHHOTO MOANPOCTPAHCTBA, OTBE-
9ar0mero COOCTBeHHOMY 3HAYEHMIO A, €ClIH paHr MaTpunbl A — AE
pasen r?




[image: image25.png]24.4. Kaxoif BUA ¥WMeeT MaTpUIA JIMHEHHOro npeobpasoBa-
HUd, eCJA TiepBble k Ga3UCHBIX BEKTOPOB SBJISAIOTCA €r0 COOCTBEH-
HBIMH BeKTOpamn?




[image: image26.png]24.6. Ilyctb T, y — cOOCTBEHHBIE BeKTOPHI JIMHERHOTO IPEoh-
Pa30BaHMsA, OTBEYAIONINE PA3IMIHBIM COOCTBEHHBIM 3HAYEHUSM, A
uncna o, § oraudaHel oT Hyad. [JokasaTs, 4To BekTOp aX + Sy He
ABJIAETCHA COOCTBEHHEBIM.




[image: image27.png]24.14. 1) HdokasaTb, 9TO XAPaKTEPUCTUYECKUH MHOTOYJIEH,
ONIpeIeSIUTENb U CJIE, MATPHUITBI JJUHEHHOTO Tpeobpa3oBaHus He 3a-
BucAT OT BbIOOpa Gasuca.

2) Haiitu Boipakenue K03GhHUIUEHTOB XapaKTEPUCTAYECKOTO
MHOTO4YJieHa, B JACTHOCTH CJIeJla U ONPEAEINUTeld MATPHIbI TOPS-
Ka 7, 4epe3 XapaKTEPUCTHIEeCKHe UHCIA.




[image: image28.png]24.29. Ilpusectn npumep JIUHEKHOrO MPeoOPa30OBaHMs ¢ MPO-
crpaHcTBa R, 4718 KoToporo R, # Imy + Kerp.




[image: image29.png]24.42. Haiityn cob6cTBeHHblE 3HAYEHUA U COOCTBEHHbIE BEKTO-
pot (cobcTeennble Gyukuun) muddepennyposanus D kak auneii-
HOrO TIpeo0pa30BaHUS KaXKAOr0 W3 CIAEAYIONINX JIMHEHHBIX
NIPOCTPAHCTB BENMIECTBEHHBIX (yHKIMi (n — (bUKCHPOBAHHOE HAa-
TYpaJIbHOE YUCIIO):

1) mpocTpaHCTBO BCEX MHOIOYJIEHOB CTENIEHH He BBIIIE 71

2) IpPOCTPAaHCTBO BCEX TPUIOHOMETPUIECKUX MHOIOYWIEHOB BU-
na f(t) =ap+ajcost+bysint + ...+ ap cosnt + b, sinnt;

3) nmueitHas obosovKa CUCTEMBI (DYHKIWM e’\lt, ey et re
A1y --+5 Ap — TIONAPHO PA3JINYHBIE YUCTA.

4) mpocTpaHcTBO Beex bynkuuit Buma e*ip(t), rue p(t) — ro-
601 MHOrO4JIEH CTENEHH HE BHINIE N, Ag — (DPUKCUPOBAHHOE YHCIIO
(Ao # 0).

24.43. Haittu cobcrBeHHble 3HaYEeHMA U COOCTBEHHBIE BEKTO-
pbI Ipec6pasosanus D? B mpocTpancTBax pyHKuuit 3amaun 24.42.




[image: image30.png]24.62. Tlycrs K (z, y) = go(y) +201(y) +2°02(y), rze go(y),
91(v), 92 (y) — nenpepbipable pynkmuu Ha orpeske [—1, 1]. ITo-
Ka3aTh, YTO Mpeobpa3oBaHue <p, onpeensieMoe HopMyJIoH

/IC z, y)p(y) dy, (5)

ABJIAETCS JIMHEHHBIM npeo6pa3013aHHeM MPOCTPAHCTBA MHOTOYJIE-
HOB p(x) cremenu He Bhime 2. Haiit coGCTBEHHBIE 3HAYEHUA U
cOGCTBEHHBIE BEKTOPBI TPEOOPa30OBAHUL (0, €CIH:




[image: image31.png]1) K(z, y) = 3ay + 5ay?;
2) K(z,y) =y*+2z(y—1)+ (1 - 3y?) =2




[image: image32.png]24.66. Tokasats, 4r0 1) sApO H 2) MHOMXKECTBO 3HAYEHHH
JNHEHHOro Npeobpa30BaHus ABJIAIOTCI HHBAPUAHTHHIMH IMOLIIPO-
CTPaHCTBAMH.

24.67. Joka3aTh, 4TO COOCTBEHHOE MOANPOCTPAHCTBO JIHMHEN-
HOTO NpeobPa30BaHUsI UHBAPUAHTHO.




[image: image33.png]24.72. Kaxkoit Bug vumeer Marpuna JuHe#iHoro npeobpasosa-
HUS 7-MEPHOT'O JIMHEHHOr0 IIPOCTPAHCTBA, eCIN Ha3UC NHBAPUAHT-
HOT'O TIOAIIPOCTPAHCTBA 0OPAa30BaH:

1) mepseiMu k 6a3MCHBIMU BEKTOPaMH;

;. 2) mocnemHuMu 1 — k 6a3MCHBIME BEKTOpaMMU?




[image: image34.png]24.76. Haittu moanpocrpaHcTBa, MHBAPUAHTHBIE OTHOCHUTEIb-
HO TIOBOPOTa IJIOCKOCTH BOKDYT HadaJja KOODAMHAT Ha YTOJ (.




[image: image35.png]24.78. Ilycrb smneitnoe npeobpa3oBaHye N-MEPHOTO JMHEHHO-
ro MpOCTPAHCTBA MMEET N IOMIAPHO PA3IMIHBLIX COOCTBEHHBIX 3HA-
yennit. HaiiT Bce MHBapMaHTHBIE MOANIPOCTPAHCTBA U TIOACYUTATD
HX KOJIMYECTBO.




