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3amaua 1. Paccmorpum Oumaeiinyio dpopmy

B(Z,y) = —x1 (=11y1 + 8yz + 2y3) — x2 (8y1 — Syo + 10y3) — 223 (y1 + 5y2 — ¥3)
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Hoxkazxkure, 910 3Ta (hopMa JEeHCTBUTEIbHO sIBJIsIeTCS OMJIMHEHHOMN.

Hokazkure, 1to s1a HopMa ABIgETCS CHMMETPUIHOM, To ecth B(Z, ) = B(Y, ¥).
J1st Becex map GasmCHBIX BEKTOPOB €;, €; Haiinure 3HadeHne dopmer B(e;, €;).
CocraBbTe MaTpuily ouanneitnoit popmor B.

Bermummure kBagparudHyio (popMy, COOTBETCTBYIONLYIO OuanHeinoit dpopme B.
[Iycte A — omepaTop, 3alMChIBAIOIIAICS B CTaHIAPTHOM Oa3mce TO# »Ke MaTpPHIEd,
4yTo u bununeiinag popma B. Haiiiure Bce coOOCTBEHHBIE BEKTOPBI U BCE COOCTBEHHBIE
3HavYeHus oneparopa A.

[IpoBepbre, 4TO COOCTBEHHBIE BEKTOPHI Olleparopa A B3aWMHO OPTOIOHAJIBHBI.
Hopmupyiite 6a3uc n3 cobcTBEHHBIX BEKTOPOB olepaTopa A, TO eCTh 3aMeHUTe KazK-
JIBIIT BEKTOP Ha KOJIIMHEAPHBII eMy BEKTOD JJIUHBLI 1.

CocraBbTe MATPHUIILI [IEPEXO/IOB OT CTaHIAPTHOrO Oa3mca K Oa3WCy, HaJIEHHOMY B
NPEJIBIIYIIEM ITYHKTE, 1 0OpaTHO.

Banummre oneparop A B Oa3uce, HaiijeHHOM B TO €CTh IPEJICTABbTE MaTPHUILY
A B suge A = C'DC, rne C — oproronajibHasg MaTpuiia. 1IpoBepbre pe3y/bTar,
[IEPEMHOXKUB MATPHUIIHL.

Banumure OuanHelinyo ¢GopMy B Oasnce, HaliJIeHHOM B , TO €CThb ITPEJICTaBbTE
marpuny A B Buge A = CTDC, rne C — oproronanbnas Marpuna. IIposepbTe
pPe3yJIbTAT, IEPEMHOXKUB MaTPHIIHI.

dABnsiercst M COOTBETCTBYIONIAS KBaJpaTudHasi (popMa MOJOKUTEIBHO OIPE/Ie/ICH-
HOI1, OTPUIIATEILHO OIIPEIEIEHHOMN, ITOIOXKUTE/IHHO ITOIYIIOPEeIeIeHHO, OTPUIIATE /b
HO IIOJIyOIIPEIeIeHHON !

3apaua 2. Paccemorpum ouuneitnyo dhopmy,

T

B(%,9) = 1 (—y1 + 4y2 + 8yz) + 22 (dyr — Ty2 + 4ys) + 23 (8yr + 4y2 — u3)

fe @ = (11,05, 73) € R® 1§ = (41,92, 3) € R®.
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Hoxkazxkure, 910 3Ta (hopMa JeHCTBUTEIbHO sIBJIsIeTCS OMJIMHERHOI].

Hokazkure, ato s1a hopMa ABIgeTCS CHMMETPUIHOM, To ecth B(¥, ) = B(Y, T).
[t Becex map GasmHCHBIX BEKTOPOB €;, €; Haiinure 3nadenne Gopmer B(e;, ;).
CocraBbre MaTpuily ouianHeitHoit opmbr B.

Beimmumure kBajipatrudayo hopMy, COOTBETCTBYIOINIYIO OuInHeitHO! (hopme B.
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(f) Ilycte A — omeparop, 3anUChIBAIOIIAICA B CTAHIAPTHOM Oa3uce TOW Ke MaTPHIIE,
4uTo u bunmneiinaga popma B. Haitiure Bce cOOCTBEHHBIE BEKTOPBI U BCE COOCTBEHHBIE
3HAYEeHMs omepaTropa A.

(g) Haitaure 6a3uc, cocrosiiuii u3 cobCTBEHHBIX BEKTOPOB oneparopa A. OjHO3HAYHO
Jin perriaercs 3Ta 3aa4da’ [louemy?

(h) Hopmupyiite 6a3uc u3 cobCTBEHHBIX BEKTOPOB oreparopa A, To ecTb 3aMEHUTE KazK-
JIBIIT BEKTOP Ha KOJLTMHEAPHBIN eMy BEKTOD JITMHBL 1.

(i) CocraBbTe MATPHIIBI TIEPEXOIOB OT CTAHJIAPTHOIO Ga3uca K IOCTPOEHHOMY B IIPEJIbl-
JIyIIEM IIYHKTe U 0OPaTHO.

(j) Homyuwcst in 6a3uc opronopmupoBanHbiM? Kak OyjieT MeHsIThCsI MAaTPHIA Ollepa-
TOpa Mpu Tepexojie K 3romy basucy? A marpura oumuHeirHoit dhopmbi?

(k) IIpum momoru mporecca OPTOroHAIM3aINK TTOCTpoiiTe n3 basuca, HaiieHHOro B|2h|op-
TOHOPMUPOBAHHBIH Ha3WUC, COCTOAINI U3 COOCTBEHHBIX BEKTOPOB PACCMATPUBAEMOTO
orepaTopa.

(1) Banumure oneparop A B 6a3uce, IOCTPOCHHOM B IIPEJIBILYIIEM [IYHKTE, TO €CTh IPEe]I-
craspre Marpuity A B Buge A = C71DC, rne C — oproronaibHasg MaTpuia. 1Ipo-
BepbTE Pe3y/IbTaT, IEPEMHOKUB MATPHUIIHI.

(m) Bamumure GunmHeliHyo dopmy B 6asnce, HailJleHHOM B , TO €CTh IPEJICTaBbTE
marpuny A B Buge A = CTDC, rne C — oproronanbHas Marpuia. IIposepbTe
PEe3YIbTAT, TIEPEMHOXKIB MATPUIIHI.

(n) fBistercs Jim cooTBETCTBYIONIAS KBajpaTudHas (hopMa MOJOKUTEJIBHO OIPEJIeIeH-
HOM, OTPUNATEILHO OIIPEJICJICHHON, HOJIOXKUATEIbHO HOJIYHOPEACTICHHON, OTPUITATEIIb-
HO IIOJIyOIIPEIeIeHHOM !

Bagauga 3. HapucyiiTe Ha IJIOCKOCTH MHOXKeCTBO Touek T € R? g koropbix f(Z) = 1,
ecm xkBajpaTraHad dopma f: R? — R 3amaéres dopmysoit

(a) f(&) =i +3;

(b) f(&) = 62% + 5a3;

(c) f(&) =ai —a3.

Banaua 4. IIpuseaure Kkpagparuunyio dbopmy (a) f(T) = 2?7 + dxyxe; (b) f(Z) = 22 +
4179 + 623 K TaBHBIM ocaM. Hapucyiite Ha miockocTu (B cTapbiX KOODIMHATAX) MHO-
xKecTBo Touek I € R% g koropeix f(#) = 1. Ha ToM ke pucynke uzo6pasuTe HOBbIE
KOOD/IMHATHBIE OCH.

Bagaua 5. Paccmorpum dynkuuio F(t,x,y, z) = 4t + 4tz + 422 + 4oy + 4y* + 6yz + 822
Asnsiercs mm rouka (0,0,0,0) mas dbysKImu F TOYKOH MaKCHMyMa, MUHUMYMA, WA HI
TeM, HU JIPyTHM?
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Bapgaga 6. Paccmorpum kBajgparuaayoo dopmy (), 3aJaHHYIO B CTAHJIAPTHOM Oasuce
MaTpurein

1 -5 =2 2
-5 —4 —4 4
B = -2 -4 -1 2
2 4 2 3

PacemorpuMm TpéxmepHoe mojirpocTpancTBo W, gBjisdionieecs OPTOroHAJILHBIM OO THE-
HEUEM K HOJIPOCTPAHCTBY, HATAHYTOMY Ha BekTOop u = (—1,—5 —4, —4). Banaiire 8 W
KaKON-HUOYIb Oa3uc u HaiiuTe MATPUIly orpaHumdeHus: popmbl () HA 3TO HOIPOCTPAH-
CTBO. fBJIIeTCs /1M 9TO OrpaHUYIeHNE TOJI0KUTEIBHO OIIPEIeIeHHON (DOPMOIL, OTPUTIATE -
HO OIIPEJICJIEHHOM Wi 3HAKOHEOIIPE Ie/IEHHO !

Bagauda 7. Ilycrs na R? jeiicryer jmneiinbiii oneparop A, 3aanHblil MaTpuIeit

1=(5 55)

PaccMOTpUM €JIMHIYHYIO OKPY?KHOCTD, 33/JaHHYI0 ypaBHeHueM 3 + x5 = 1 (uubiMu cJio-
BaMH, JIJIsl CTAHAPTHOTO CKAJISIPHOTO [TPOU3BE/IEHNsT OHA 33/1ETCs ypaBHeHueM (u, u) = 1,
rje u = (1, X2); 3/1eCh U jajiee Mbl OyJIeM OTOXKJIECTB/IATH TOUYKKM U UX PAJyC-BEKTODDI).

(a) Haitaure ypasHeHmne obpasa e MHUIHON OKPYZKHOCTH HOJ JieficTBIEM orepaTopa A.

(b) Ilyctb ©w — BeKTOp, MpUHAJIEKAIIIN eMHIIHON OKpYyKHOCTH, v = Au. Jlokaxure,
41O BeKTOP v yoBjaeTsopsier ypasnennio ((AAT) 1y, v) = 1. 3anumure 310 ypanhe-
HEUE B KOOPJMHATAX U CPABHUTE C PE3YILTATOM HPEJBIIYIIEro MyHKTA.

(¢) Haiitu opTOHOPMUPOBAHHBII JAuaroHaM3UpYyOmuii 6a3uc g HOPMbI, 3aaHHOl
marpureit AAT.

(d) Kak BbiriguT MaTpuiia hbopMbl, 3a[aHHOil B cTanapTHoM Gazuce marpuneit (AAT) ™1,
B HOBOM 0asuce U3 IPEJIbILyINero IMyHKTa?

(e) Hapucyiite, Kak BBINIAUT 00pa3 eJIMHUIHON OKPYKHOCTH IOJL JIEfiCTBIEM ollepaTopa
A B HOBBIX KOOp/IMHATAX.

(f) Hapucyiite, Kak BbIN/IguT 00pa3 eMHIIHON OKPYKHOCTH IO JEHCTBHEM OllepaTopa
A B NCXOTHBIX KOOPJIMHATAX.

(g) Haitmure BeKTOp , MPUHA/IEXKAIIHI €/ IMHITHON OKPY>KHOCTH, Jjist KOTOporo || Aul|?
JIOCTUTAET CBOEr0 MaKCHMAJILHOTO 3HadeHus. Hapucyiite 3TOT BEKTOp Ha KapTUHKE
U3 npejbLynero myskTa. (Jlokaxure, 910 3T0 JeHCTBUTENHHO MAKCUMYM. DTO PO~
IIe JIeJIATh B HOPMAJIU3YOMIUX KOOPIMHATAX. )

(h) Haityiure BeKTOp , IPUHAIIEKAIINH €IMHUTHON OKPYKHOCTH, JIJist KOTOporo || Aul?
JIOCTUTaeT CBOEr0 MUHHMAJIBLHOrO 3HadeHus. HapucyiiTe 3TOT BEKTOp Ha KapTHUHKE
U3 TIPEJIbIIYIIETO TTYHKTA.
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