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Marpuripl.

Hanbr gBa ymmHeiltHbIx ipocTtpancTBa U um V' wan nonem F. Orobpaxkenwne f: U — V
HA30BEM AUHETHbLM, €CJIH JJIsi JI0ObIX ui,us € U, «, € F BBIIOJHEHO PaBEHCTBO

flaur + Bus) = af(ur) + Bf(u2).
JInneitHoe oToOparkeHme U3 MPOCTPAHCTBA V' B cedd Oy/ieM Ha3bIBATH 0ONEPATIOPOM.

1. Baca zaragan jmneitnoe orobpaxkenue f: R? — R? (adbdunnoe npeobpasopanne,
OCTABJISAIONIEEe HAYAIO KOOpAUHAT Ha MecTe). [leTst MoXkeT 3a/1aBaTh TAKOW BOIIPOC:
“Hemy pasuo < f(v),u >7” IIpu 370M OH caM BbIOMpaeT BEKTOpPA ¥ U U. 3a KaKoe
HanMeHbIIlee InCI0 BOrpocoB lleTst BoccranoBut, uTo »Ke 3aragaj Bacs?

Onpenenenne: Mampuuet OyneM Ha3bIBATH TAOJIUILY M X N, 3aI0JHEHHYIO dJie-
mentamu F. Ecim A — marpuma, To yepe3 A;; obo3HadaeTca 3jIeMEHT Ha Iepece-
YEeHWUU 1-f1 CTPOKU U J-T'O CTOJIOIA.

Onpenenenne: Mampuuy aunetinozo omobpascenus f: U — V B basucax
U, U2y ... Uy € U, v1,09,...,0, € V 3a7aauM Tak: B CTOJIOIE I10JI HOMEPOM 1%
3aICanbl KOOpAUHATHI f(u;) B 6a3uce vy, Vg, . .., Upnp.

2. PaccmorpuMm omepatopsl fi, fo: R? — R2?, samuceiBaeMble B 6a3mce €1, e; Kak

1 2 2 1
1 o) %o 3 COOTBETCTBEHHO.

a) Kakoit marpurieii 3aaéres oneparop fi o fo?
6) Kaxkoit maTpurieii 6y1eT 3anucsBaThCst oriepaTop fi B 6asuce 2e; + es, 61 — €37

0
B) MoxkeT Jin B KAKOM-TO Da3uce MaTpuIia orneparopa fo 3aluChIBATbCS <0 1 ?

Omnepanuu ¢ maTpuIamMm:

1) Caoorcernue mampuy: Ecm A = (A;;) u B = (B;;) — MaTpHuIbl OZUHAKOBOI
dopmbl m X n, To marpuria A + B Tak:ke mmeer GOpMY M X N U OIPEJIEISIEeTCs
II0CPEaACTBOM (A + B)” = Aij + B”

2) Ymmnoorcenue mampuys, wa anemenm noas: BEcm A = (A;;) — marpura HopMbrl
mxnu € F, o to marpuma AA Takxke mMeer GOPMY M X 1 U OIPEIEISIETCs
ocpecTBOM (AA);; == AA;;.

3) IIpoussederue mampuy: Ecim A = (A;j) u B = (B;;) — MaTpuiisl GOpMBI 1m X 1
u n X k coorBercTrBeHHO, TO MaTpuiia AB Oymer mmerb dopmy m X k, mpuaem
(AB),; oupezesseTcsi KaK <«CKaJSIPHOE» IIPOU3BEJEHHE BEKTOPa, 0OPA30BAHHOIO
- cTpoKOit MaTpuibl A U j-M CTOIOIOM MATpUILI B.
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cosp  singp cosf  sinf
K)TIPOU3BEJCHIe MaTpuIl ( sinp coso )\ —sinf cosd ;

3) MpPOU3BEJIEHUE TeX YKe MATPUI] B 00PATHOM TODSIIIKE.

Haitture kBajipaTayio Mmatpuily F pasmepa n X n, takyo uto EX = X FE = X naa
nroboit mpyroit marpurel X pasmepa n X n (Haj mpou3BojbHbIM mojem F'). Takast
MaTpuIa Ha3biBaeTcst eduruuwrot. CyIecTByeT JId elle OIHa MaTPHUIA ¢ TOT00HBIM
cBoiicTBOM?

Hokaxkure acconuarnBHOCTh ymMHOXKeHusi Marpuit: (A - B)-C = A- (B -C) nna
marpur, A, B u C' dopMmbl m X n, n X k u k X £ COOTBETCTBEHHO.

n

1 1
Jlokazkure, 9TO B JIEBOM BEPXHEM YIJIy MaTPHUIIBI L 0 crout n + 1-e 4ncyo
Dubonauun (nocsemoBarebHocTh PuboHawun { F, } 3a1aHa HAYaIBHBIM YCIOBUEM
Fy = F5 = 1 u pexyppeHTHbIM cooTHomtenneMm F, = F,, 1 + F,,_o nnsa n > 3).

Omnpenesierue: Mampuueti cmescrnocmu rpada G (6e3 neresib 1 KpaTHBIX pedep),
BEPIINHBI KOTOPOr'o IIPOHYMEPOBAHbI YUC/JIaMU OT 1 10 n Ha3bIBaeTcs MaTpuia A
pa3mMepa n X m, Takag 4ro A;; = 1, ecqmu ¢ u j coenuHensl pedbpom, n A;; = 0 B
IIPOTUBHOM CJIyYae.

Jokazxkure, 4TO (A"’)ij -KOJIMYECTBO MapHIpyTOB JuHbl k B rpade G, HAUNHAIO-
IMUXCS B BEPIIUHE C HOMEPOM ¢ U 3aKAHUYMBAIOIINXCS B BEPIIINHE C HOMEPOM .



