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[Mpumep 1. 3a0amo popmyroii onepamope:
1. Py 0pTOrOHAJILHOTO MPOELMPOBAHHST Ha OCh BekTopa a (puc.la)).

2. P, opTOroHa/ibHOIO MPOELUMPOBAaHUS Ha MJIOCKOCTh, COJIEPrKAlILyl0 Ha-
H
yaJio KOOPJIMHAT, MepreHanKyJJIspHO BeKTOpy & (puc.2a)).

A —
3. P3 npoelMpoBaHus NMPOCTPAHCTBA HA OCb BEKTOpa a MapaJiie/ibHO

MJOCKOCTH, NEPTEHIMKYJISPHON BEKTOPY b (cMm. puc.106)).

A —
4. PynpoeunpoBaHus NapaJjyiesbHo b Ha MI0CKOCTb, ColepKallyto Ha-

H
yaJio KOOPJMHAT, MePIEeHUKYJISIPHO BEKTOPY a (puc.26)).

A o — —

5. P5, COITOCTABJIAIOIIMNA KAa2K/IOMY BEKTOPY X BEKTOD Yy , CHMMETPHUU-
o —
HbIM OTHOCHUTEJIbHO OCH C HAIIPpaBJIAIOLIIUM BEKTOPOM a .

A o — —
6. Py, CONOCTABJSIOUIMNA KaXKI0MY BEKTOPY X BEKTOp Yy, CHMMETPHY-
HbId OTHOCHUTEJIbHO MPOXOJSIICH uepe3 HauaJl0 KOOPAUHAT IMJIOCKO-
(2] H
CTH, MEPIEHAUKYJIAPHOU BEKTOPY a.



— —
a a
$
Yy
a) 6)

— — —
Puc. 1. a)y — oproronasbHasi NpoeKiMsi BEKTOpa X Ha OCb BeKTOpa a’;
— — —
6) y — NpoeKlHsl BEKTOpa X Ha OCb BEKTOPAa a MapaJijiesIbHO MJIOCKOCTH C
H

HOPMaJIbHBIM BEKTOPOM b .

e s

Puc. 2. y — OPTOroHaJibHas nmpoeKuus BGKTOpa X Ha MJIOCKOCTb ¢ HOPpMaJilbHbIM
BEKTOPOM a ,
— — —
6) y — NpoeKuusi BeKTopa X NapaJjiesbHO BEKTOPY b Ha MI0CKOCTb ¢ HOPMAaJbHbIM
H
BEKTOPOM a'.



[Mpumep 1.

3adamoe opmyroii onepamop Py 0pmoeoraibHoeo npoeyuposa-
HULS NPOCMPAHCMEBA HA OCb BeKmopa a (cm. puc./a)).

PeweHnue. Mnl, pasymeercsi, BOCIOJIb3yeMCSl TUTTOBbLIM MJAHOM CO-
CTaBJIeHUS] yPaBHEHUM.



[Mpumep 1.

3adamoe opmyroii onepamop Py 0pmoeoraibHoeo npoeyuposa-
HULS NPOCMPAHCMEBA HA OCb BeKmopa a (cm. puc./a)).

Pewenue. «YTo Ha0 HAUTH»:



[Mpumep 1.

3adamoe opmyroii onepamop Py 0pmoeoraibHoeo npoeyuposa-
HULS NPOCMPAHCMEBA HA OCb BeKmopa a (cm. puc./a)).

Pewenue. «Hrto Haso HAUTH»: HAZIO BBIUKCJIUTD TPOEKLIMIO BEKTOPA HA
0Cb BEKTOpa a.



[Mpumep 1.

3adamoe opmyroii onepamop Py 0pmoeoraibHoeo npoeyuposa-
HULS NPOCMPAHCMEBA HA OCb BeKmopa a (cm. puc./a)).

Pewenue. «Hrto Haso HAUTH»: HAZIO BBIUKCJIUTD TPOEKLIMIO BEKTOPA HA
0Cb BEKTOpa a.

«B KakoMm Bu/Jie pe/IcCTaBUM OTBET»:



[Mpumep 1.

3adamoe opmyroii onepamop Py 0pmoeoraibHoeo npoeyuposa-
HULS NPOCMPAHCMEBA HA OCb BeKmopa a (cm. puc./a)).

Pewenue. «Hrto Haso HAUTH»: HAZIO BBIUKCJIUTD TPOEKLIMIO BEKTOPA HA
0Cb BEKTOpa a.

«B Kakom BHJe NpeicTaBUM OTBET»: BbIpaK€HHEM, HCII0JIb3YIOIIUM
0603HaueHHs1 onepaluil 1 GyHKLMI', orpejie/leHHbIX Ha MHOXKECTBE BeK-
TOPOB, a TaK:Ke 0603HAYCHHS UCXOJIHOTO BEKTOPa H a.

'HanpuMep, cKaJisipHoe IIpou3BeleHHe U MOYJ/Ib BEKTOPA.



[Mpumep 1.

3adamoe opmyroii onepamop Py 0pmoeoraibHoeo npoeyuposa-
HULS NPOCMPAHCMEBA HA OCb BeKmopa a (cm. puc./a)).

Pewenue. «Hrto Haso HAUTH»: HAZIO BBIUKCJIUTD TPOEKLIMIO BEKTOPA HA
0Cb BEKTOpa a.

«B Kakom BHJe NpeicTaBUM OTBET»: BbIpaK€HHEM, HCII0JIb3YIOIIUM
0003HaueHus1 onepaluii U PyHKIIMH.

«CBeJleM K HaX0XK/JIeHUI0 3HAaUeHUH BEJIMUMH U BBECTH epeMEHHbIE» —



[Mpumep 1.

3adame opmyroii onepamop Py opmoeonaibHo2o npoeyuposa-
HULS NPOCMPAHCMEBA HA OCb BeKmopa a (cm. puc./a)).

Pewenue. «Hrto Haso HAUTH»: HAZIO BBIUKCJIUTD TPOEKLIMIO BEKTOPA HA
0Cb BEKTOpa a.

«B Kakom BHJe NPEICTaBUM OTBET»: BbIPAXKEHHUEM, HCII0JIb3YIOIIUM
0003HaueHus1 onepaluii U PyHKIIMH.

«CBeJleM K HaX0XK/JIeHUI0 3HAaUeHUH BEJIMUMH U BBECTH epeMEHHbIE» —
0603HauMM 06pa3 BekTopa X uepe3 y. OcTasbHble NepeMeHHble, Kak
00bIUHO, GY/1eM BBOAUTb M0 Mepe HeoOxoaumocTh. ToT hakT, uTo y siB-
JsieTcs npoeKliMell BeKTopa X Ha 0Chb BEKTOpa @ 03HAyaeT, uTo y U a
KOJJIMHEapHbl, TO €CTh, 110 KPUTEPHIO KoJUIMHeapHocTH, y = Aa . Cie-
JI0BATEJIbHO, OCTAJIOCh HAUTH 3HAUEHHE .



[Mpumep 1.

3adamoe opmyroii onepamop Py 0pmoeoraibHoeo npoeyuposa-
HULS NPOCMPAHCMEBA HA OCb BeKmopa a (cm. puc./a)).

Peuwenue. «HTo Hal0 HAUTU»: HAIO BLIYUCJIUTD MIPOEKIMIO BEKTOPA Ha
0Cb BEKTOpa a.

«B Kakom BHJe NpeicTaBUM OTBET»: BbIpaK€HHEM, HCII0JIb3YIOIIUM
0003HaueHus1 onepaluii U PyHKIIMH.

«CBeJleM K HaXO0XKJeHHI0 3HAUeHWH BeJIMUMH W BBECTH MepeMeHHble»
— 0603HauMM 06pa3 BeKTopa X uepe3 y, epeMeHHYIO A BeleM PaBeH-
CTBOM y = \a.

«CoCTaBUTb ypaBHEHHUSI».



[Mpumep 1.

3adamoe opmyroii onepamop Py 0pmoeoraibHoeo npoeyuposa-
HULS NPOCMPAHCMEBA HA OCb BeKmopa a (cm. puc./a)).

Pewenue. «Hrto Haso HAUTH»: HAZIO BBIUKCJIUTD TPOEKLIMIO BEKTOPA HA
0Cb BEKTOpa a.

«B KakoM BuJe MPeICTaBUM OTBET»: BbIpaKeHHEM, MCIOJIb3YIOLIUM
0003HaueHus1 onepaluii U PyHKIIMH.

«CBelleM K HaXO0XKJEeHUI0O 3HAUeHUH BEJIMUMH W BBECTH MepeMeHHbIe»
— 0603HauMM 06pa3 BeKTopa X uepe3 y, epeMeHHYIO A BeleM PaBeH-
CTBOM y = \a.

«CocTaBuTh ypaBHeHHs1». TOT (akT, uTo 'y ABJSETCH OPMO2OHAAb-
HOLl TpoeKlIMell BeKTOpa X Ha OCb BEKTOPAa a 03HAuaeT, YTO BEKTOP
X — 7y NepreHanKyasipeH BeKTopy a.



[Mpumep 1.
3adams opmyroi onepamop P opmoecorarvHo20 npoeyuposa-
H
HUS npocmparcmsa Ha oce sekmopa a (cm. puc.la)).
Pewenue. «Hrto Haso HAUTH»: HAZIO BBIUKCJIUTD TPOEKLIMIO BEKTOPA HA
H
OCb BeKTOpa a’.

«B Kakom BHJe NpeicTaBUM OTBET»: BbIpaK€HHEM, HCII0JIb3YIOIIUM
0003HaueHus1 onepaluii U PyHKIIMH.

«CBelleM K HaXO0XKJEeHUI0O 3HAUeHUH BEJIMUMH W BBECTH MepeMeHHbIe»

— —
— 00603HauuM 0Opa3 BeKTopa X uepe3 y , NepeMeHHYI0 \ BeJleM paBeH-
— —
CTBOM y = A a.

«CocTaBUTb ypaBHeHUs1». KpuTepuil OpTOroHaJIbHOCTH MO3BOJISIET Bbl-
UHCJIUTb JIBOSIKUM 00pa3oM cKaJisipHOe MPOHU3BeJIeHHe: C OJIHON CTOPOHBI,
C MOMOILLIbIO JIMHEHHOCTH CKAJISIPHOTO MPOU3BEJICHUS U, C IPYrok CTOPO-

— — —
HBI, 110 KPHTEPHIO OPTOroHaNbHOCTH OHO paBHo 00 (X — 7y, @) = 0.



[Mpumep 1.

3adamoe opmyroii onepamop Py 0pmoeoraibHoeo npoeyuposa-
HULS NPOCMPAHCMEBA HA OCb BeKmopa a (cm. puc./a)).

Pewenue. «Hrto Haso HAUTH»: HAZIO BBIUKCJIUTD TPOEKLIMIO BEKTOPA HA
0Cb BEKTOpa a.

«B Kakom BHJe NpeicTaBUM OTBET»: BbIpaK€HHEM, HCII0JIb3YIOIIUM
0003HaueHus1 onepaluii U PyHKIIMH.

«CBelleM K HaXO0XKJEeHUI0O 3HAUeHUH BEJIMUMH W BBECTH MepeMeHHbIe»
— 0603HauMM 06pa3 BeKTopa X uepe3 y, epeMeHHYIO A BeleM PaBeH-
CTBOM y = \a.

«CocTaBuTh YypaBHeHUs1». KTak, MNOJyuduJM CHCTEMY YypaBHEHHH

Y =)\a A
{ (y?—_ AT E) =0 Orcioza nostyuaem oteetT: Py (X) = ﬁ a.



[Mpumep 1.
3adamo opmyroii onepamop Py 0pmoeoraibHoeo npoeyupo-
BAHUA NPOCMPAHCMBA HA NAOCKOCHb, NPOXOOAULYIO Hepe3 Ha1alo
KoOpOuHaAm nepneHouKyIsipHo sexmopy a (cm. puc.2a)).
Pewenue.



[Mpumep 1.
3adamo popmyroii onepamop Py opmoconaibhoeo npoeyupo-
BAHUA NPOCMPAHCMBA HA NAOCKOCHb, NPOXOOAULYIO Hepe3 Ha1alo
KoOpOuHaAm nepneHouKyIsipHo sexmopy a (cm. puc.2a)).
Peuwenue. JIuHeAHOCTb JOKaKUTE caMOCTOATENbHO. Tenepb HakeM
HY2KHYI0 hopmyJy. Bocrnosibayemcesi TUNOBLIM MJAaHOM COCTaBJEHUS
ypaBHEHUM.



[Mpumep 1.

3adamo opmyaoii onepamop Py opmoeonaibro2o npoeuyipo-
BAHUSL NPOCMPAHCMBA HA NAOCKOCTb, NPOXOOAUYIO Yepe3 Ha1alo
KoOpOuHaAm nepneHouKyIsipHo sexmopy a (cm. puc.2a)).

Peuwenue. JIuHeAHOCTb JOKaKUTE caMOCTOATENbHO. Tenepb HakeM
HY>KHYI0 (popmyJty. Bocrnosib3dyemcst TUNOBBIM MJAAHOM COCTaBJEHUS
ypaBHEHUM.

[IepBbIi U BTOPOU 3TAMbI MOBTOPSIOT TO, UTO Mbl IeJIaJIH I/ ONlepaTo-
pa pl.



[Mpumep 1.
3adams ¢opmyroti onepamop P, opmoeoHasbHoco npoeyupo-
BAHUA npocmpaHcriea HA NAOCKOCHb, ﬂpOXOdﬂLL;y}O uepes Hauailo

H
Koopduxam nepneHoukyrapHo sekmopy a (cm. puc.2a)).
— —
O603HauuMm yepe3 'y o6pas Bektopa X . CHavaJia nonbiTaeMcs CBECTH

H
HaXOXKIEHUE BEKTOPA Yy K HAXOXKIAECHHUIO 3HAYECHHSA ITapaMeTpa.



[Mpumep 1.
3adamo opmyroii onepamop Py 0pmoeoraibHoeo npoeyupo-
BAHUS NPOCMPAHCMBA HA NAOCKOCHb, NPOXOOAUYIO Yepe3 Ha1alo
KoOpOuHaAm nepneHouKyIsipHo sexmopy a (cm. puc.2a)).
O603HaulM uepe3 y 06pas Bektopa X . ToT GakT, 4To NpoeupoBaHue
[TPOM3BOAUTCS MAPAJJIe]bHO BEKTOPY &, 03HAUdeT, UT0 y — X = A Q.



[Mpumep 1.
3adamo opmyroii onepamop Py 0pmoeoraibHoeo npoeyupo-
BAHUS NPOCMPAHCMBA HA NAOCKOCHb, NPOXOOAUYIO Yepe3 Ha1alo
KoOpOuHaAm nepneHouKyIsipHo sexmopy a (cm. puc.2a)).
O603HaulM uepe3 y 06pas Bektopa X . ToT GakT, 4To NpoeupoBaHue
[TPOM3BOAUTCS MAPAJJIe]bHO BEKTOPY &, 03HAUdeT, UT0 y — X = A Q.
OcTaJsioch COCTAaBUTh ypaBHEHHE.



[Mpumep 1.
3adamo opmyroii onepamop Py 0pmoeoraibHoeo npoeyupo-
BAHUS NPOCMPAHCMBA HA NAOCKOCHb, NPOXOOAUYIO Yepe3 Ha1alo
KoOpOuHaAm nepneHouKyIsipHo sexmopy a (cm. puc.2a)).
O603HaulM uepe3 y 06pas Bektopa X . ToT GakT, 4To NpoeupoBaHue
[TPOM3BOAUTCS MAPAJJIe]bHO BEKTOPY &, 03HAUdeT, UT0 y — X = A Q.
ToT dakT, uTo MPOEKIMS JIEXKUT B MJIOCKOCTH, NEPIEHAUKYJISIPHOH BEK-
TOpy @ 03HAuaeT, YTO BeKTOpa a My MepIleHUKYIAPHbI.



[Mpumep 1.

3adamo opmyroii onepamop Py 0pmoeoraibHoeo npoeyupo-
BAHUS NPOCMPAHCMBA HA NAOCKOCHb, NPOXOOAUYIO Yepe3 Ha1alo
KoOpOuHaAm nepneHouKyIsipHo sexmopy a (cm. puc.2a)).

O603HaulM uepe3 y 06pas Bektopa X . ToT GakT, 4To NpoeupoBaHue
[TPOM3BOAUTCS MAPAJJIe]bHO BEKTOPY &, 03HAUdeT, UT0 y — X = A Q.

ToT dakT, uTo MPOEKIMS JIEXKUT B MJIOCKOCTH, NEPIEHAUKYJISIPHOH BEK-
TOpPY @ 03HAyaer, YTo BeKTOpa & Wy MepreHAuKyJIspHbl. DTO M03B0O-
JISIET IBOSIKHM 00pa30M BBIUMCJIMTD CKaJIIPHOE MPOU3BeJleHHe BEKTOPOB
auny.



[Mpumep 1.
3adamo opmyroii onepamop Py 0pmoeoraibHoeo npoeyupo-
BAHUS NPOCMPAHCMBA HA NAOCKOCHb, NPOXOOAUYIO Yepe3 Ha1alo
KoOpOuHaAm nepneHouKyIsipHo sexmopy a (cm. puc.2a)).
O603HaulM uepe3 y 06pas Bektopa X . ToT GakT, 4To NpoeupoBaHue
[TPOM3BOAUTCS MAPAJJIe]bHO BEKTOPY &, 03HAUdeT, UT0 y — X = A Q.
ToT dakT, uTo MPOEKIMS JIEXKUT B MJIOCKOCTH, NEPIEHAUKYJISIPHOH BEK-
TOPY @ 03HAYaerT, YTo BeKTOpa & W'y MepreHUKY/IspHbL. DTO 1103BOJIs-

%
€T IBOAKHUM o6pa30M BbIUHUCJINTL CKaAJIIPHOE ITPOU3BEACHHUE BeKTOpOB a
— =

— o y =X+ )\ a,
ny. OKoHyaTeJbHO [oJiyaaem CUCTEMY YpaBHEHHUH



[Mpumep 1.
3adamo opmyroii onepamop Py 0pmoeoraibHoeo npoeyupo-
BAHUS NPOCMPAHCMBA HA NAOCKOCHb, NPOXOOAUYIO Yepe3 Ha1alo
KoOpOuHaAm nepneHouKyIsipHo sexmopy a (cm. puc.2a)).
O603HaulM uepe3 y 06pas Bektopa X . ToT GakT, 4To NpoeupoBaHue
[TPOM3BOAUTCS MAPAJJIe]bHO BEKTOPY &, 03HAUdeT, UT0 y — X = A Q.
ToT dakT, uTo MPOEKIMS JIEXKUT B MJIOCKOCTH, NEPIEHAUKYJISIPHOH BEK-
TOPY @ 03HAYaerT, YTo BeKTOpa & W'y MepreHUKY/IspHbL. DTO 1103BOJIs-

%
€T IBOAKHUM o6pa30M BbIUHUCJINTL CKaAJIIPHOE ITPOU3BEACHHUE BeKTOpOB a
— =

— o Yy = X + )\ a,
ny. OKoHYaTeJIbHO [oJiyaaem CUCTEMY YpaBHEHHUH { (_> _>) —0

Yy, a



[Mpumep 1.

3adamo opmyroii onepamop Py 0pmoeoraibHoeo npoeyupo-
BAHUS NPOCMPAHCMBA HA NAOCKOCHb, NPOXOOAUYIO Yepe3 Ha1alo
KoOpOuHaAm nepneHouKyIsipHo sexmopy a (cm. puc.2a)).

O603HaulM uepe3 y 06pas Bektopa X . ToT GakT, 4To NpoeupoBaHue
[TPOM3BOAUTCS MAPAJJIe]bHO BEKTOPY &, 03HAUdeT, UT0 y — X = A Q.

ToT dakT, uTo MPOEKIMS JIEXKUT B MJIOCKOCTH, NEPIEHAUKYJISIPHOH BEK-
TOPY @ 03HAYaerT, YTo BeKTOpa & W'y MepreHUKY/IspHbL. DTO 1103BOJIs-
eT JBOSIKHM 00pa3oM BbIYMCJIUTL CKaJIsipHOE MPOU3BeIeHHE BEKTOPOB a

- —
— o Yy = X + )\ a,
ny. OKoHYaTeJIbHO [oJiyaaem CUCTEMY YpaBHEHHUH { (? E}) —0

A= — (?73)—>
CaenoBarensho, Py (X) = X — == 4.
(a,a)



[Mpumep 1.

3adame Gopmyroii onepamop P; npoeyuposanus npocmpar-
CMBa HA OCb 8EKMOPa & NAPAALeAbHO NAOCKOCMU, NepneHouKy-
AAPHOLU BeKMOpPY b (cm. puc.10)).

PeweHue.



[Mpumep 1.
3adamo ¢opmyaroi onepamop P; npoeuuposarusi npocmpar-
CM6a Ha 0Cb 6eKmopa a napariesbHo nA0CKOCMuU, nepreHouKy-
aaprot sekmopy b (cm. puc.]6)).
—
A < b>
Pewenue. P; (X)) = L.
(@®)



[Mpumep 1.

3adame gopmyroii onepamop P, npoequposariis napaiiessHo
8eKmopy b ua NAOCKOCMb, NPOXOOAUYIO Yepe3 Hauaio Koopou-
Ham nepnerouKkyIapHo eexmopy a (cm. puc.26))

PeweHue.



[Mpumep 1.
3adams ¢opmyroti onepamop Py npoeyuposarus napaiiesoHo

%
gekmopy b Ha naockocmo, NPoxoOAULYIO Yepe3 Hauaio Koopou-

Ham nepnerouKkyIapHo eexmopy a (cm. puc.26))
— —

Pewenue. P, (X) = X — (. i) b



[Mpumep 1.

3adamo opmyaoii onepamop Ps, COnOCMasAAIOWULL Kaxoomy
BeKMOpY X 68eKmMop Y, CUMMEMPUHLHbLI OMHOCUMEAbHO OCU C Ha-
APABAAIOWUM BEKMOPOM & .

PeweHue.



[Mpumep 1.

3adamo opmyaoii onepamop Ps, COnOCMasAAIOWULL Kaxoomy
BeKMOpY X 68eKmMop Y, CUMMEMPUHLHbLI OMHOCUMEAbHO OCU C Ha-
APABAAIOWUM BEKMOPOM & .

Pewenne. P; (X) = ﬁa —X.



[Mpumep 1.

3adamo opmyaoii onepamop P, COnOCMasAAIOWULL Kaxoomy
BeKmMopy X 6eKmop Yy, CUMMEMPUUHbLI OMHOCUMEAbHO NPOXO-
dauwell uepe3 HAUaL0 KOOPOUHAM NAOCKOCHIU, NepPneHOUKYAAPHOU
sexmopy a.

PeweHue.



[Mpumep 1.

3adamo opmyaoii onepamop P, COnOCMasAAIOWULL Kaxoomy
BeKmMopy X 6eKmop Yy, CUMMEMPUUHbLI OMHOCUMEAbHO NPOXO-
dauwell uepe3 HAUaL0 KOOPOUHAM NAOCKOCHIU, NepPneHOUKYAAPHOU

H
sekmopy a.

(X, a)
A (= — —
Pewenue. P6 (X) = X —2_;—_>a
(2, a)
BepHyTbcs K JIeKLIMM 10 JJUHEHHbIM ONlepaTopam:



Mpumep 2. 3anuwume ypasnenue ora Koshpuyuenmos mamn-
puusl aunetinoix onepamopos 1) H 6 6asuce B = {uy, us, us};
2) L 6 6asuce B={p, q}; 38) Qs 6asuceS=4{X,Y, Z}; 4)Gs
basuce I1 = {L,, Lo, Ls}.

Pemenue.



[pumep 2. Sanuwume ypasuenue ora koaghgduuuenmos mam-
puusl aunetinoix onepamopos 1) H 6 6asuce B = {uy, us, us};
2) L 8 6asuce B = {p, q}; 3) Q 8 6asuce S = {X,Y, Z}; 4) G s
basuce I1 = {L,, Lo, Ls}.

Pewenue.
1) H (u,) =



[pumep 2. Sanuwume ypasuenue ora koaghgduuuenmos mam-
puusl aunetinoix onepamopos 1) H 6 6asuce B = {uy, us, us};
2) L 8 6asuce B = {p, q}; 3) Q 8 6asuce S = {X,Y, Z}; 4) G s
basuce I1 = {L,, Lo, Ls}.

Pewenue.
)H (u)=h u +



[pumep 2. Sanuwume ypasuenue ora koaghgduuuenmos mam-
puusl aunetinoix onepamopos 1) H 6 6asuce B = {uy, us, us};
2) L 8 6asuce B = {p, q}; 3) Q 8 6asuce S = {X,Y, Z}; 4) G s
basuce I1 = {L,, Lo, Ls}.

Pewenue.
1)H (us) = h su +



[pumep 2. Sanuwume ypasuenue ora koaghgduuuenmos mam-
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BepHyTbcs K ieKLUKU?



Mpumep 3. Ha auneiinom npocmpancmee U mHoz204AeHOB cme-
neMu He golule 2 ¢ 8eujecmaerHoimu Kosghpuyuenmanu onepamop
L 3adan ¢popmyroi:

L(f(w) = (x+1)° f"(x) =2 (x + 1) ['() + 2f(2). (1)

[okazamo, umo amom onepamop AUHEUHslll U HAUmu mampi-
uy onepamopa L 8 kakom-Hubyods basuce AUHEH020 NPOCmpaH-
cmea U.

Pewienue.
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[okazamo, umo amom onepamop AUHEUHslll U HAUmu mampi-
uy onepamopa L 8 kakom-Hubyods basuce AUHEH020 NPOCmpaH-
cmea U.

Peuwienue. JIuHeilHOCTb oreparopa cJieflyeT M3 OMNpeJleseHUs: eCJiu
f(x) u g(x) — mHorousieHbl U3 U U A, 4 — BellleCTBEHHbIE UHCJA, TO,
1o cBokcTBy auddeperurpoBanust, L (Af(x) + pg(x)) =
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Pewenue. L (\f(z) + pg(z)) =

= (z+1)* % (Af(z) + pg(z))—2(z +1) % (Af(z) + pg(z)+2 (M f(z) + pg(z)) =



Mpumep 3. Ha auneiinom npocmpancmee U mHoz204AeHOB cme-
neMu He golule 2 ¢ 8eujecmaerHoimu Kosghpuyuenmanu onepamop
L 3adan ¢popmyroi:

L(f(w) = (x+1)° f"(x) =2 (x + 1) ['() + 2f(2). (1)

[okazamo, umo amom onepamop AUHEUHslll U HAUmu mampi-
uy onepamopa L 8 kakom-Hubyods basuce AUHEH020 NPOCmpaH-
cmea U.

Pewenue. L (\f(z) + pg(z)) =

(Af(z) + pg(z)+2 (M f(z) + pg(z)) =

(@) + pg'(2)) +2 (A f(2) + pg(z)) =

= (& + 175 (@) + pgla)) =2 (2 + 1)

d_
= (z+ 1" (A\f"(@) + pg"(2)) = 2 (z + 1) (\f



Mpumep 3. Ha auneiinom npocmpancmee U mHoz204AeHOB cme-
neMu He golule 2 ¢ 8eujecmaerHoimu Kosghpuyuenmanu onepamop
L 3adan ¢popmyroi:

L(f(w) = (x+1)° f"(x) =2 (x + 1) ['() + 2f(2). (1)

[okazamo, umo amom onepamop AUHEUHslll U HAUmu mampi-
uy onepamopa L 8 kakom-Hubyods basuce AUHEH020 NPOCmpaH-
cmea U.

Pewenue. L (\f(z) + pg(z)) =

=2 (41 (@) =2 (2 +1) /() +2/()) +

@+ 179" @) — 2 +1) g () + 29(x)) =

= AL (f(2)) + uL(g(x)).



Mpumep 3. Ha auneiinom npocmpancmee U mHoz204AeHOB cme-
neMu He golule 2 ¢ 8eujecmaerHoimu Kosghpuyuenmanu onepamop
L 3adan ¢popmyroi:

L(f(w) = (x+1)° f"(x) =2 (x + 1) ['() + 2f(2). (1)

[okazamo, umo amom onepamop AUHEUHslll U HAUmu mampi-
uy onepamopa L 8 kakom-Hubyods basuce AUHEH020 NPOCmpaH-
cmea U.

Pewenue. L (\f(z) + pg(z)) =

= AL (f(x)) + pL(g(x)).

JIuHedHOCTb onepatopa L nokasaHa. Tenepb HaieM ero MaTpHLLy.



[pumep 3. Ha aunetinom npocmparncmese U mHoO204NeHOB cme-
neMu He golule 2 ¢ 8eujecmaerHoimu Kosghpuyuenmanu onepamop
L 3adan ¢popmyroi:

L(f(z) = (x+1)* f'(x) = 2(x + 1) f(z) + 2f (x). (1)

[okazamo, umo amom onepamop AUHEUHslll U HAUmu mampi-
uy onepamopa L 8 kakom-Hubyods basuce AUHEH020 NPOCmpaH-
cmea U.

Pewenue. YnoOHbIA 6as3uc 3TOr0 MPOCTPAHCTBA Mbl YK€ HAXOJU-
JIM TIPH pPelIEHUH NpUMepa Ha MOUCK OPTOHOPMUPOBAHHOIO Oa3uca:
b= {xo,aj,xQ}.



L(f(z)) = (xz+1)* f'(z) = 2(x + 1) f'(x) + 2f (x). (1)

Pewenne. b = {2°, z, 2%}
CTo/161laMi MaTpHLbI OflepaTopa sABJAIOTCH KOOPAHHATE 06pa3oB 6a-
3UCHBIX BeKTOPOB. [105TOMy HaiiieM 06pasbl 6a3HCHBIX BEKTOPOB OTHO-

CUTEJIbHO JIeHCTBUS onepatopa L ¢ nomotibio popmydib (1 ):

2
L (¢") = (= + 1)*:0-2(x +1)-0+2-2° = 22" +0-2+0-2 = [[A, (xo)}B = ( 0 ) :
0



L(f(z)) = (xz+1)* f'(z) = 2(x + 1) f'(x) + 2f (x). (1)

Pewenne. b = {2°, z, 2%}
CTo/161laMi MaTpHLbI OflepaTopa sABJAIOTCH KOOPAHHATE 06pa3oB 6a-
3UCHBIX BeKTOPOB. [105TOMy HaiiieM 06pasbl 6a3HCHBIX BEKTOPOB OTHO-

CUTEJIbHO JIeHCTBUS onepatopa L ¢ nomotibio popmydib (1 ):

2

L% =(@+1)%0-2(x+1)-0+2-2° =22"4+0-2+0-2% = [i(:cﬂ)}sz 0
0

Mbr Hatm nepBbii cTosiber MaTputlibl L. uist BTOpOro u TpeTbero Oa-
3UCHbBIX BEKTOPOB M0JIyUaeM



L(f(z)) = (xz+1)* f'(z) = 2(x + 1) f'(x) + 2f (x). (1)

Pewenne. b = {2°, z, 2%}
CTo/161laMi MaTpHLbI OflepaTopa sABJAIOTCH KOOPAHHATE 06pa3oB 6a-
3UCHBIX BeKTOPOB. [105TOMy HaiiieM 06pasbl 6a3HCHBIX BEKTOPOB OTHO-

CUTEJIbHO JIeHCTBUS onepatopa L ¢ nomotibio popmydib (1 ):

2
L(@%) = @+ 170-2(2+1)-0+2:2" = 22" +0-24+0-0% = |L(a")] = (o)

—2
L(x) = (z4+1)20—2(x+1) 1422 = —2 = 22402 402> = [i (x)]B — ( 0 ) ,



L(f(z)) = (xz+1)* f'(z) = 2(x + 1) f'(x) + 2f (x). (1)

Pewenne. b = {2°, z, 2%}
CTo/161laMi MaTpHLbI OflepaTopa sABJAIOTCH KOOPAHHATE 06pa3oB 6a-
3UCHBIX BeKTOPOB. [105TOMy HaiiieM 06pasbl 6a3HCHBIX BEKTOPOB OTHO-

CUTEJIbHO JIeHCTBUS onepatopa L ¢ nomotibio popmydib (1 ):

2
L% =(@+1)%0-2(x+1)-0+2-2° =22"4+0-2+0-2% = [z (xo)} = (o) .

L(z) = (2+1)20-2(x+1) 1422 = —2 = —22°4 024022 = [ﬁ (x)]B - (

L (2?) = (z+1)*2—2(z+1)-20+22% = 2 = 22"+ 02 +02% = {i (ch)} = (



A

L(z) = (z+1)%0-2(z+1)- 1422 = =2 = 22"+ 024022 = {[Aj (m)}s =

L(s?) = (+1)%2-2(0+1)-20422% =2 = 22"+ 00+02* = L (a?)] =

CaeoBaTesibHO, MaTpuiia oneparopa L B 6asuce b umeer Buj

L(a") = (@ +10-2(2+1)0+2:2" = 22" +0-240-2* = |L(a")] =



2
ﬁ(xo) = (z41)%0-2(z+1)-0+2-2° = 22°4+0-2+0-22 = [I: (xo)} = (0) :

A

L(z) = (z+1)*0-2(z+1)- 142z = -2 = —22"+02+02" = [i (:c)}B — ( i

A

L (2?) = (z4+1)*2—2(x+1) - 20+22% = 2 = 200+ 02+ 02% = [ﬁ (932)}5 = (

CuenoBatesibHO, maTpuua oneparopa L B 06asuce b umeer Bup

2 -2 2
Lg=10 00
0 00

BepHyTbcs K JIeKUMU, UJAU PACCMOTPETb CAeAYOUMHA NpuMep?



Mpumep 4. I[Tycmo U — auneiinoe npocmpaHcmaso us npumepa 3, V
— JUHEelHOe NPOCMPAHCIBO MAMPUY, PA3MEPHOCTIU 2 X 2 ¢ 8eule-
CMBEHHOIMU KO3 Duyuenmanu, MHeu bl onepamop A: UV
sadam popmyroi

: TR0
Alf(@)) = < F=1) ) ) '

Haiioume a) A(x —1); A(x?—1); 6) mampuuyy smozo nuneii-

nozo onepamopa; 8) sexmopo. Alx —1); A(z? —1), ucnoavsys
meopemy o koopduHamax obpasa sexkmopa.

Pemenue.



Mpumep 4. I[Tycmo U — auneiinoe npocmpaHcmaso us npumepa 3, V
— JUHEelHOe NPOCMPAHCMBO MAMPUY, PA3MEPHOCTIU 2 X 2 ¢ 8eule-
CMBEHHOIMU KO3 Duyuenmanu, MuHeUHbL onepamop A: U~V
sadam popmyroi

Haiioume a) Az —1); A(x? —1);

Pewienue.

A

Alz —1) =



Mpumep 4. I[Tycmo U — auneiinoe npocmpaHcmaso us npumepa 3, V
— JUHEeUHOe NPOCMPAHCMBO MAMpPUL, pasdmepHocmu 2 X 2 ¢ seuie-
CmBeHHoulMU KO3 puyuenmamu, aunednoiti onepamop A: U —V

sadam popmyroi

Haiioume a) Az —1); A(x? —1);

Pewienue.

e EEHE



Mpumep 4. I[Tycmo U — auneiinoe npocmpaHcmaso us npumepa 3, V
— JUHEeUHOe NPOCMPAHCMBO MAMpPUL, pasdmepHocmu 2 X 2 ¢ seuie-
CmBeHHoulMU KO3 puyuenmamu, aunednoiti onepamop A: U —V

sadam popmyroi

Haiioume a) Az —1); A(x? —1);

Pewienue.

den=((Goa) = (20)



Mpumep 4. I[Tycmo U — auneiinoe npocmpaHcmaso us npumepa 3, V
— JUHEeUHOe NPOCMPAHCMBO MAMpPUL, pasdmepHocmu 2 X 2 ¢ seuie-
CmBeHHoulMU KO3 puyuenmamu, aunednoiti onepamop A: U —V

sadam popmyroi

Haiioume a) Az —1); A(x? —1);
PeweHue.

den=((Goa) = (20)

A

Alz* —1) =



Mpumep 4. I[Tycmo U — auneiinoe npocmpaHcmaso us npumepa 3, V
— JUHEeUHOe NPOCMPAHCMBO MAMpPUL, pasdmepHocmu 2 X 2 ¢ seuie-
CmBeHHoulMU KO3 puyuenmamu, aunednoiti onepamop A: U —V

sadam popmyroi

Haiioume a) Az —1); A(x? —1);

Pewienue.

W50
1
1

A(q;?—n:( (1"~



Mpumep 4. I[Tycmo U — auneiinoe npocmpaHcmaso us npumepa 3, V
— JUHEeUHOe NPOCMPAHCMBO MAMpPUL, pasdmepHocmu 2 X 2 ¢ seuie-
CmBeHHoulMU KO3 puyuenmamu, aunednoiti onepamop A: U —V

sadam popmyroi

Haiioume a) Az —1); A(x? —1);

Pewienue.

W50
1
1

A(q;?—n:( (1"~



Mpumep 4. I[Tycmo U — auneiinoe npocmpaHcmaso us npumepa 3, V
— JUHEeUHOe NPOCMPAHCMBO MAMpPUL, pasdmepHocmu 2 X 2 ¢ seuie-
CmBeHHoulMU KO3 puyuenmamu, aunednoiti onepamop A: U —V

sadam popmyroi
i f )
aven= (12 1)

Haidodume 6) mampuuy smozo aunetnozo onepamopa;
Pewenune. OTMETHM HEKOPPEKTHOCTh MOCTABJEHHOW 3aJaUM: HEJb351

FOBOPUTb O MAaTPHULIE ONEepaTopa, He yKasbiBas COOTBETCTBYIOLIME Oa3u-
Chl.



Mpumep 4. I[Tycmo U — auneiinoe npocmpaHcmaso us npumepa 3, V
— JUHEeUHOe NPOCMPAHCMBO MAMpPUL, pasdmepHocmu 2 X 2 ¢ seuie-
CmBeHHoulMU KO3 puyuenmamu, aunednoiti onepamop A: U —V

sadam popmyroi

: TR0
Alf@) = < F=1) () ) '

Haidodume 6) mampuuy smozo aunetnozo onepamopa;

Pewmenue. Bosbmem 6asuchl npoctpaHcTB U M, COOTBETCTBEHHO, V':



Mpumep 4. I[Tycmo U — auneiinoe npocmpaHcmaso us npumepa 3, V
— JUHEeUHOe NPOCMPAHCMBO MAMpPUL, pasdmepHocmu 2 X 2 ¢ seuie-
CmBeHHoulMU KO3 puyuenmamu, aunednoiti onepamop A: U —V

sadam popmyroi
i f )
aven= (12 1)

Haidodume 6) mampuuy smozo aunetnozo onepamopa;

PeweHnue. BosbmeM 6asuchbl npoctpaHcTB U M, COOTBETCTBEHHO, V:
_ .0 2
b= {:1; , L, T },



Mpumep 4. I[Tycmo U — auneiinoe npocmpaHcmaso us npumepa 3, V
— JUHEelHOe NPOCMPAHCMBO MAMPUY, PA3MEPHOCTIU 2 X 2 ¢ 8eule-
CMBEHHOIMU KO3 Duyuenmanu, MuHeUHbL onepamop A: U~V
sadam popmyroi

i _ () FQ@) )
Haidodume 6) mampuuy smozo aunetnozo onepamopa;

PeweHnue. BosbmeM 6asuchbl npoctpaHcTB U M, COOTBETCTBEHHO, V:

e () )



Mpumep 4. I[Tycmo U — auneiinoe npocmpaHcmaso us npumepa 3, V
— JUHEeUHOe NPOCMPAHCMBO MAMpPUL, pasdmepHocmu 2 X 2 ¢ seuie-
CmBeHHoulMU KO3 puyuenmamu, aunednoiti onepamop A: U —V

sadam popmyroi
i fa) () )
A = ) :
san=( 1+
Haidodume 6) mampuuy smozo aunetnozo onepamopa;

Pewmenune. Bosbmem Gasuchl npoctpaHctB U W, COOTBETCTBEHHO, V-

= ety 8=1(40) (00) (10)(07)) 8

COOTBETCTBUH C ONpeaeJeHueM MaTPHULbl TMHEWHOr0 onepaTropa Ha-
JI0 HAUTH KOOPJIMHATBI 00pa30B OA3UCHbBIX BEKTOPOB.



Mpumep 4. I[Tycmo U — auneiinoe npocmpaHcmaso us npumepa 3, V
— JUHEeUHOe NPOCMPAHCMBO MAMpPUL, pasdmepHocmu 2 X 2 ¢ seuie-
CmBeHHoulMU KO3 puyuenmamu, aunednoiti onepamop A: U —V

sadam popmyroi
i f )
aven= (12 1)

Haidodume 6) mampuuy smozo aunetnozo onepamopa;

Pewenue. [Tosyuaem, coryiacHo onpejesieHuto onepatopa A,

10=(10) =+ ()0 (G o) ()0 (31)



Mpumep 4. I[Tycmo U — auneiinoe npocmpaHcmaso us npumepa 3, V
— JUHEeUHOe NPOCMPAHCMBO MAMpPUL, pasdmepHocmu 2 X 2 ¢ seuie-
CmBeHHoulMU KO3 puyuenmamu, aunednoiti onepamop A: U —V

sadam popmyroi
i fa) () )
A = ) :
san=( 1 #C
Hatdume 6) mampuuyy smoezo auneilnozo onepamopa;

Pewenue. [Tosyuaem, corsiacHo onpejesenuto oneparopa A,

b= (1) (1) (34w (2) 0 (30).

MO3TOMY MepBbIi cTOJGEI MaTpHllbl A g paBeH

O Rk O =



Mpumep 4. I[Tycmo U — auneiinoe npocmpaHcmaso us npumepa 3, V
— JUHEeUHOe NPOCMPAHCMBO MAMpPUL, pasdmepHocmu 2 X 2 ¢ seuie-
CmBeHHoulMU KO3 puyuenmamu, aunednoiti onepamop A: U —V

sadam popmyroi
i f )
aven= (12 1)

Haidodume 6) mampuuy smozo aunetnozo onepamopa;

PeuleHue. AHajlorMuHo /151 BTOPOTO U TPETHEr0 CTOJOIIOB MOJydaeM
1

i 11 10 01 00 00 1
A(x)_(—ll)_l'(o o)“'(o 0)_1'(1())“'(0 1)H 1|
1



Mpumep 4. I[Tycmo U — auneiinoe npocmpaHcmaso us npumepa 3, V
— JUHEelHOe NPOCMPAHCMBO MAMPUY, PA3MEPHOCTIU 2 X 2 ¢ 8eule-
CMBEHHOIMU KO3 Duyuenmanu, MuHeUHbL onepamop A: U~V
sadam popmyroi

i ) Q)

aen =52 i)
Hatdume 6) mampuyy smoezo auneilnozo onepamopa;

Pewmwenue. Anajsioruuno JJIs1 BTOPOTO U TPETHLEIO CTOJIOLIOB [10JIydaemM
1

- (1)) -2
1
A(xz):(1 —§>: ((1) 8)”(8 é)ﬂ(? 8)‘2<8 ?)H

N = Do =



-

—_
)
—_

O

—_
—_
—_
—_

-

)

N—
RO —
—_
(\)

.



i69=(10)=(0 ¢

wo=(41) (3

Takum o6pasom, Ag g =

)
)+

01
00

01
00

)

)+ (0
)

00
10

00
10

)

Ju

)

00
01

)H

O)
—
1

00
01

>H

O —= O =

—_ =

O = DN =



Mpumep 4. I[Tycmo U — auneiinoe npocmpaHcmaso us npumepa 3, V
— JUHEeUHOe NPOCMPAHCMBO MAMpPUL, pasdmepHocmu 2 X 2 ¢ seuie-
CmBeHHoulMU KO3 puyuenmamu, aunednoiti onepamop A: U —V

sadam popmyroi
i _ (@) Q)
aven= (12 1)

Haiioume 8) sexmopor Az —1); A(x? — 1), ucnoavsys meopemy o
Koopdunamax obpasa sekmopa.

Pewenue. ([fl(x — 1)] 5 [fl(aﬂ — 1)} B) —



Mpumep 4. I[Tycmo U — auneiinoe npocmpaHcmaso us npumepa 3, V
— JUHEeUHOe NPOCMPAHCMBO MAMpPUL, pasdmepHocmu 2 X 2 ¢ seuie-
CmBeHHoulMU KO3 puyuenmamu, aunednoiti onepamop A: U —V

sadam popmyroi
i _ (@) Q)
aven= (12 1)

Haiioume 8) sexmopor Az —1); A(x? — 1), ucnoavsys meopemy o
Koopdunamax obpasa sekmopa.

Pewenue. ([fl(x — 1)] 5 [121(332 — 1)} B) —

1 1 1

0o 1 2 -1 -l
- 1 0 ]| =
1 —1 1 01

0 1 —2



Mpumep 4. I[Tycmo U — auneiinoe npocmpaHcmaso us npumepa 3, V
— JUHEeUHOe NPOCMPAHCMBO MAMpPUL, pasdmepHocmu 2 X 2 ¢ seuie-
CmBeHHoulMU KO3 puyuenmamu, aunednoiti onepamop A: U —V

sadam popmyroi
i _ (@) Q)
aven= (12 1)

Haiioume 8) sexmopor Az —1); A(x? — 1), ucnoavsys meopemy o

Koopdunamax obpasa sekmopa.

Pewenue. ([fl(x — 1)] B
1 1 1

0

o 1 2 _1_3_ 1
I R | 0o 1/ | 2
0 1 -2 1



Mpumep 4. I[Tycmo U — auneiinoe npocmpaHcmaso us npumepa 3, V
— JUHEeUHOe NPOCMPAHCMBO MAMpPUL, pasdmepHocmu 2 X 2 ¢ seuie-
CmBeHHoulMU KO3 puyuenmamu, aunednoiti onepamop A: U —V

sadam popmyroi
i _ () FQ@) )
Haiioume 8) sexmopor Az —1); A(x? — 1), ucnoavsys meopemy o

Koopdunamax 06pa3a gexmopa.

A

PeweHue. ([A B fl —1 }B
1 1

0

_012 _1_1 1
I R | —2
0 1 -2 1



Mpumep 4. I[Tycmo U — auneiinoe npocmpaHcmaso us npumepa 3, V
— JUHEeUHOe NPOCMPAHCMBO MAMpPUL, pasdmepHocmu 2 X 2 ¢ seuie-
CmBeHHoulMU KO3 puyuenmamu, aunednoiti onepamop A: U —V

sadam popmyroi
i _ (@) Q)
aven= (12 1)

Haiioume 8) sexmopor Az —1); A(x? — 1), ucnoavsys meopemy o
Koopdunamax 06pa3a Bercmopa

PeweHue. ([A
1 1

0

_012 1_ 1
I R | ) —2
0 1 -2 1

w
D>>
—

| S|

o8]



Mpumep 4. I[Tycmo U — auneiinoe npocmpaHcmaso us npumepa 3, V
— JUHEeUHOe NPOCMPAHCMBO MAMpPUL, pasdmepHocmu 2 X 2 ¢ seuie-
CmBeHHoulMU KO3 puyuenmamu, aunednoiti onepamop A: U —V

sadam popmyroi
i _ (@) Q)
aven= (12 1)

Haiioume 8) sexmopor Az —1); A(x? — 1), ucnoavsys meopemy o

Koopdunamax obpasa sekmopa.

Pewenue. ([fl(x — 1)] B
1 1 1

0

o 1 2 _1_(1)_ 1
I R | 0o 1) | 2
0 1 -2 1



Mpumep 4. I[Tycmo U — auneiinoe npocmpaHcmaso us npumepa 3, V
— JUHEelHOe NPOCMPAHCMBO MAMPUY, PA3MEPHOCTIU 2 X 2 ¢ 8eule-
CMBEHHOIMU KO3 Duyuenmanu, MuHeUHbL onepamop A: U~V
sadam popmyroi

i f) ()
A(f(x)) - (f<_1> f/(_1> ) :

Haiidume 8) sexmopol Az —1); A(x? — 1), ucnoavsys meopemy o
KoopoduHamax obpa3a gekmopa.

Pewenue. ([A(SU — 1)] B [A(xz B 1)} B) - Aw—1) = ( _g 1 )

111 . 0 0
0O 1 2 1 2 . 0 2
— — 2 1y _
1 -1 1 ( (1) ?) g o | Al ”‘(o —2>'
0 1 -2 1 —2
DTO COBMAJAET C NOJYUYE€HHbIM paHee OTBETOM.
BepHyTbcs K JieKLUKU?



[lpumep 5. Haiidume sidpo onepamopa L u3 npumepa 3.

Pemenue.



[lpumep 5. Haiidume sidpo onepamopa L u3 npumepa 3.

Peuwenue. Pewas npumep 3, Mbl HallJIK MaTPULy 3TOrO oneparopa

2 —2 2
B 6asuce b = {2, z,2?}: Lg=| 0 0 0 |.IIpumenum crpareriio
0 00

COCTaBJICHUS YPaBHEHHUH.



[lpumep 5. Haiidume sidpo onepamopa L u3 npumepa 3.

Pewenue. B 6asuce b = {2°, 2,2} nmeem Lg =

S O o

Ymo nado Hatmu?

2
0
0

S O Do



[lpumep 5. Haiidume sidpo onepamopa L u3 npumepa 3.

Pewenue. B 6asuce b = {2°, 2,2} nmeem Lg =

S O o

Ymo nado naimu? Sinpo onepatopa.

2
0
0

S O Do



[lpumep 5. Haiidume sidpo onepamopa L u3 npumepa 3.

Pewenue. B 6asuce b = {2°, 2,2} nmeem Lg =

S O o

Ymo nado nadmu? Sinpo onepatopa.
B kakom sude npedcmasum omsem?

2
0
0

S O Do



[lpumep 5. Haiidume sidpo onepamopa L u3 npumepa 3.

Pewenue. B 6asuce b = {2°, 2,2} nmeem Lg =

S O Do
S O o
S O Do

Ymo nado nadmu? Sinpo onepatopa.

B kakom sude npedcmasum omsem? Sinpo oneparopa — 3TO MOJI-
MPOCTPAHCTBO, 3a1aJIUM €r0 CUCTEMOH YPABHEHUH U KaK JIMHEHHYIO 000-
JIOUKy 0Oasuca.



[lpumep 5. Haiidume sidpo onepamopa L u3 npumepa 3.

Pewenue. B 6asuce b = {2°, 2,2} nmeem Lg =

S O Do
S O o
S O Do

Ymo nado nadmu? Sinpo onepatopa.

B kakom sude npedcmasum omsem? Sinpo oneparopa — 3TO MOJI-
MPOCTPAHCTBO, 3a1aJIUM €r0 CUCTEMOH YPABHEHUH U KaK JIMHEHHYIO 000-
JIOUKy 0Oasuca.

Bsedem nepemennele.



[lpumep 5. Haiidume sidpo onepamopa L u3 npumepa 3.

Pewenue. B 6asuce b = {2°, 2,2} nmeem Lg =

S O Do
S O o
S O Do

Ymo nado nadmu? Sinpo onepatopa.

B kakom sude npedcmasum omsem? Sinpo oneparopa — 3TO MOJI-
MPOCTPAHCTBO, 3a1aJIUM €r0 CUCTEMOH YPABHEHUH U KaK JIMHEHHYIO 000-
JIOUKy 6asuca.

Bgedem nepemerrole. BcAKoe MHOXKECTBO ONPENEJSIETCS TOJbKO
CBOMMM 3JIEMEHTAMH, MOSTOMY HAJI0 CHauaJia B3sITb POU3BOJIbHbBIN dJ1e-
MeHT f(z) € Ker L. Pasnoxum sToT s/eMeHT 1o 6asucy B, u 0603nauum
koopounamol bykseanu: f(x) = az® + bz + cz?.



[lpumep 5. Haiidume sidpo onepamopa L u3 npumepa 3.

2 _
Pewenue. B 6asuce b = {2°, 2,27} umeem Lg = | 0

0
Cocmasum cucmemy ypasnenuti. Tlo onpenenendto sapa, obpas

MHorousieHa f(z) — HyJeBoi. [lo Teopeme o koopaunarax obpasa
BEKTOPA M0JIyuyaeM, C OJIHOH CTOPOHBI,

S O o
S O Do

2
L(f@)| g = L [f@)p = | 0
0



[lpumep 5. Haiidume sidpo onepamopa L u3 npumepa 3.

2 =2 2
Pewenue. B 6asuce b = {2°, 2,22} umeem Lg=10 00
0O 00

Cocmasum cucmemy ypasnenuti. Tlo onpenenendto sapa, obpas
MHorousieHa f(x) — HyJeBoi. [lo Teopeme o kKoopauHarax oOpa3sa
BEKTOPA M0JIyuyaeM, C OJIHOH CTOPOHBI,

2 =2 2 a
Lif@)| = Lplf@lg={0 00 ][ ®],
0 00 c
C JIpyroi CTOPOHbI (BTOPOH crocob BbIUMC/IeHHsI oOpasa, 1o onpejese-
HMIO si1pa ),



[lpumep 5. Haiidume sidpo onepamopa L u3 npumepa 3.

2 =2 2
Pewenue. B 6asuce b = {2°,z,2?} umeem Lg=10 00
0 00
Takum o6pa3zom, MoJyuuu MaTpUUHOE YpaBHEHHE
2 =2 2 a 0
0 00 b l=1|20
0 00 c 0

DTO MaTPUUHOE YpaBHEHHE PABHOCHJIBHO CHCTEME U3 OJIHOTO ypaBHe-
HUA a — b+ c = 0.



[lpumep 5. Haiidume sidpo onepamopa L u3 npumepa 3.

2 =2 2
Pewenue. B 6asuce b = {2°,z,2?} umeem Lg=10 00
0 00
Takum o6pa3zom, MoJyuuu MaTpUUHOE YpaBHEHHE
2 =2 2 a 0
0 00 b l=1|20
0 00 c 0

DTO MaTPUUHOE YpaBHEHHE PABHOCHJIBHO CHCTEME U3 OJIHOTO ypaBHe-
HUA a — b+ c = 0.

dyHpameHTasbHasA CUCTEMA PELIEHUH 3TOH CUCTEMbI JIMHEHHbIX YpaB-
1 0

HEHUH HAXOAUTCH OYKBAJIbHO B yMe»: L ],11
0 1



[lpumep 5. Haiidume sidpo onepamopa L u3 npumepa 3.

2 =2 2
Pewenue. B 6asuce b = {2°,z,2?} umeem Lg=10 00
0 00
OnHa W3 (yHIaMeHTaslbHbIX CHUCTEM pellleHHH CHCTeMbl JIHHEH-
HbIX YpaBHEHHWH, 3ajarolled oOpas sjapa orneparopa L, uMeeT BHL;

1 0
L], 1 . 3HAUMUT, A/1pPO oneparopa L uMeeT BHJ
0 1

Ker L = {a:vo + bx + cx?

a—b+c—0}—<1—|—x, T+ 1%).



[lpumep 5. Haiidume sidpo onepamopa L u3 npumepa 3.

Pewenue. B 6asuce b = {2°, 2,2} nmeem Lg =

S O o

2
0
0

S O Do

Slnpo oneparopa L uMeeT BH

Ker L = {axo +bx + cx?

a—b+c—0}—<1+:c, T+ 7).

3ajaua peilieHa, HO Mbl ellle BbITOJIHUM MPOBEPKY. A HMEHHO, TPOBEPHUM,
UTO BEKTOPBI 1 + 2 ¥ & + o NeACTBUTEILHO COAEPKATCS B sApe Onepa-
Topa L.



[lpumep 5. Haiidume sidpo onepamopa L u3 npumepa 3.

Pewenne. B Gasnce b = {2°, z, 2%} umeem Lg =

S O o
S OO
S O o

Slapo onepartopa L umeer Buj

Ker L = {ax0+bx+cx2 a—b+c=0} = (1+x, z+2%.

3ajaua pelieHa, HO Mbl €llle BbIITOJIHUM MPOBEPKY. A HMEHHO, TPOBEPHUM,
4TO BEKTOPLI 1 + 2 U x + 2 1eHCTBUTENBHO cogepzKaTrcs B sgape onepa-
Topa L.

lnst BekTopa 1 + x umeem

L(A+2z)=(z+1)%1+2)" =2(x+1)-(1 + 2)+2-(1 + ) = 0—2(z+1)+2(1-

TO eCTh L (14 ) = 0, oTKya CJeIyeT Mo onpeeseHuIo siapa onepaTopa,
uTo 1 + & — BEKTOp U3 AjIpa.



[lpumep 5. Haiidume sidpo onepamopa L u3 npumepa 3.

Pewenue. B 6asuce b = {2°, 2,2} nmeem Lg =

S O o
S OO
S O o

Slnpo oreparopa L uMeeT BULL

Ker L = {aazo—i—baz+c:1:2 a—b+C—O} =1+, z+2%.

3ajaua pelieHa, HO Mbl ellle BbIITOJIHUM MPOBEPKY. A HMEHHO, TPOBEPHUM,
YTO BEKTOPBI 1 + 2 U & + 2? AeACTBUTENLHO COIEPIKATCS B SAPE Orepa-
Topa L.

ﬁ(x—kxz) =(x+1)* (x+x2)”—2(af;—|—l) : (x+a:2)/—|—2- (z+2%) =
=2(x+1)* =2+ 1)(1+22) +2(1 +z) (x + 2°) =0.
Taknm o6pasom, L (z 4+ 2*) = 0, uro o3Hauaer z + 2* € Ker L.

BepHyTbcs K leKUMU?



A~

[Mpumep 6. Haiidume sce cobcmeennovie sexkmopst onepamopa L
us npumepa d.

Pewienue.



A

[Mpumep 6. Haiidume sce cobcmeennovie sexkmopst onepamopa L
us npumepa d.

Pewenue. B npouecce peuenust npumepa 3 Mbl HalllJId MATPUILLY 3TOTO

2 —2 2
onepatopa B Gaguce b = {2, z,2%}: Lg=| 0 0 0 |. Cocrasum
0 00

YPpaBHEHHE IJII HAXO2KACHH A cOOCTBEHHbIX 3HAUEHUHU:



[lpumep 6. Haiidume sce cobcmeennovle sBekmopsl onepamopa L
us npumepa d.
PeweHue. B npouecce peuieHust npumepa 3 Mbl HalllJIM MATPHUILY 3TOIO
2 —2 2
onepatopa B Gaguce b = {2, z,2%}: Lg=| 0 0 0 |. Cocrasum
0 00

YPpaBHEHHE IJII HAXO2KACHH A COOCTBEHHbIX 3HAUEHUH;
2—\ =2 2
0= 0 =X 0[=X(2-)).
0 0 —A



A

[Mpumep 6. Haiidume sce cobcmeennovie sexkmopst onepamopa L
us npumepa d.

Pewenue. B npolecce pelenust npuMepa 3 Mbl HallLIH MATPHILY 9TOTO
2 —2 2
onepatopa B Gaguce b = {2, z,2%}: Lg=| 0 0 0 |. Cocrasum

0 00
ypaBHEHUE /1A HAXOXKIAEHUA COOCTBEHHbIX 3HAUCHHUU:

2—\ =2 2
0= 0 =X 0[=X(2-)).
0 0 —A
Ero KOPHH SBJISAIOTCSH COOCTBEHHBLIMU 3HAUEHUSIMHU 3TOTO orepartopa, 1o-

3TOMy criekTp onepaTtopa L paBeH spec L = {05,2;} (Ha MecTe UHeKCa
yKa3aHa KpaTHOCTb COOTBETCTBYIOILIEr0 KOPHSI ).



A

[Mpumep 6. Haiidume sce cobcmeennovie sexkmopst onepamopa L
us npumepa d.

Pewenue. B npoliecce pelieHust npuMepa 3 Mbl HALLLIH MaTPHILY 9TOTO
2 —2 2

oneparopa B 6asnce b = {az% z,2*}: Lg=| 0 0 0 |. CocraBum
0 00

ypaBHeHHe JJ151 HAX0XKAeHHUs1 COOCTBEHHbIX 3HAYEHHH:
2—A =2 2
0= 0 =X 0[=X(2-)).
0 0 =X
3aMeTuMm, 4To

MHOMCECMBO 8CeX COOCMBEHHbLX 8eKMOPO8, OMBEUAOUUX
cobcmsernHomy 3Haveruro 0 omanuaemces om a0pa onepamopa
MOAbKO HQA HYAEBOLL BEKMOP.



A

[Mpumep 6. Haiidume sce cobcmeennovie sexkmopst onepamopa L
us npumepa d.

Pewenue. B npolecce pelenust npuMepa 3 Mbl HallLIH MATPHILY 9TOTO
2 —2 2
onepatopa B Gaguce b = {2, z,2%}: Lg=| 0 0 0 |. Cocrasum

0 00
ypaBHEHHE JIJIA HAXOXKIeHHUsT COOCTBEHHbIX 3HAUEHHUH:

2—\ =2 2
0= 0 =X 0[=X(2-)).
0 0 —A

Sinpo onepatopa L Mbl Hall/IM, pewiast ipumep 5, MOTOMY BCAKHUU c0o0-
CTBEHHbIM BEKTOp oneparopa L, oTBevaroldid COOCTBEHHOMY 3Haue-
nuto 0, siByisieTcsl HEHYJIeBOU JIMHEHHOW KOMOWHALMeH BEeKTOPOB 1 + = U

aH—xz.




A

[Mpumep 6. Haiidume sce cobcmeennovie sexkmopst onepamopa L
us npumepa d.

Pewenue. B npouecce peuenust npumepa 3 Mbl HalllJId MATPUILLY 3TOTO

2 —2 2
onepatopa B 6asnce b = {2°,z,2?}: Lg=|[0 00
0 00

Tenepb Haliiem Bce coOCTBEHHBIE BEKTOPbI, OTBEUAIOLIHE COOCTBEH-
HOMY 3HaUeHHIO 2.



[Mpumep 6. Haiidume sce cobcmeennovie sexkmopst onepamopa L
us npumepa d.

Pewenue. B npouecce peuenust npumepa 3 Mbl HalllJId MATPUILLY 3TOTO

2 —2 2
onepatopa B 6asnce b = {2°,z,2?}: Lg=|[0 00
0 00

Tenepb Haliiem Bce coOCTBEHHBIE BEKTOPbI, OTBEUAIOLIHE COOCTBEH-
HOMY 3HaueHHIo 2. J1J1s1 3TOro 3anuiieM ypasHeHue /115 HAX0JIeHNs COO-
CTBEHHOTO BEKTOPA JJI51 JAHHOTO CJIyuast:

2 =22 100 0
0O 00 ] —-21010 - X=10
0 00 001 0



[Mpumep 6. Haiidume sce cobcmeennovie sexkmopst onepamopa L
us npumepa d.

Pewenue. B npouecce peuenust npumepa 3 Mbl HalllJId MATPUILLY 3TOTO

2 —2 2
onepatopa B 6asnce b = {2°,z,2?}: Lg=|[0 00
0 00

Tenepb Haliiem Bce coOCTBEHHBIE BEKTOPbI, OTBEUAIOLIHE COOCTBEH-
HOMY 3HaueHHIo 2. J1J1s1 3TOro 3anuiieM ypasHeHue /115 HAX0JIeHNs COO-
CTBEHHOTO BEKTOPA JJI51 JAHHOTO CJIyuast:

0 -2 2 0
0 -2 0]-X=10
0 0 =2 0



[Mpumep 6. Haiidume sce cobcmeennovie sexkmopst onepamopa L
us npumepa d.

Pewenue.
0 -2 2 0
0 -2 01]-X=120
0 0 =2 0

ITO ypaBHEHHE MOXKHO PelIUTb OYKBAJbHO «B yMe», noJydaeM yHa-
MEHTaJIbHYI0 CUCTEMY pellleHUuH



[Mpumep 6. Haiidume sce cobcmeennovie sexkmopst onepamopa L
us npumepa d.

Pewenue.
0 -2 2 0
0 -2 0]-X=10
0 0 =2 0
ITO ypaBHEHHE MOXKHO PelIUTb OYKBAJbHO «B yMe», noJydaeM yHa-
1
MEHTAJIbHYIO CUCTEMY PeLIeHUH 0

0



A

[Mpumep 6. Haiidume sce cobcmeennovie sexkmopst onepamopa L
us npumepa d.

Pewenue.
0 -2 2 0
0 -2 0]-X=10
0 0 =2 0
ITO ypaBHEHHE MOXKHO PelIUTb OYKBAJbHO «B yMe», noJydaeM yHa-
1
MEHTAJIbHYIO CUCTEMY PeLIeHUH 0
0

CJyieioBaTeibHO, COOCTBEHHBIE BEKTOPBI, OTBeUaollie CoOOCTBEHHO-
My 3Hauenuio 2, umeroT Bua Cz’, rie C' — MpoU3BOJILHOE HEHYJIEBOE Be-
11IeCTBEHHOE UHCJIO.




A

[Mpumep 6. Haiidume sce cobcmeennovie sexkmopst onepamopa L
us npumepa d.

U apasieTcst co6-

Pewenue. Kcratn, MokHO ObLJIO Cpa3y yBUJIETh, UTO &
CTBEHHbIM BEKTOPOM, OTBeYalolMM COOCTBEHHOMY 3HaueHuto 2. Ileii-
CTBUTEJILHO, NPH BIUMCJICHUU MATPHULLBI OTlepaTopa L MPU PELLIeHNH MPH-
Mepa 3, Mbl HaXOM/IM 00pa3 Bekropa x°, u mosyunan L(z°) = 2z, 1o

ecTb 2 OTBeuaeT COOCTBEHHOMY 3HAUYEHHIO 2.



A

[Mpumep 6. Haiidume sce cobcmeennovie sexkmopst onepamopa L
us npumepa d.

3ajaua pellieHa, HO Mbl ceHyac ciesiaeM ellle Koe-4To. A HMeHHO,
Haujgem matpuiy oneparopa L B 6asuce U3 COOCTBEHHBbIX BEKTOPOB
b’ = {1+x, T+ 22, .CL‘O}. Jlnsi 3TOr0 HAjmo HAWTH 00pasbl OA3UCHBIX

BEKTOPOB. Mmeem

Lod+z)=(z4+1>0—(z+1)-1+20+2)=0=0-(1+2)+0-(z+2%)+0-2°

Liz+2))=(z+1*2—(z+1)(1+22)+2z+2)=0=0-(1+2)+0-(z+2?) +0-2°,
L(z®) =22 =0-(142)+0- (x+2?) +2-2°.



[Mpumep 6. Haiidume sce cobcmeennovie sexkmopst onepamopa L
us npumepa d.

La+z)=(+1)-0—(z+1)- 1420 +2)=0=0-(142)+0-(z+2%) +0-2°.

La+2)=(@+1*2—@+1)(1+22)+2@+2)=0=0-(1+2)4+0-(z+2°)+0-2°,
L(z®) =22 =0-(142)+0- (x+2?) +2-2°.

CJIQILOBaTeJIbHO, [TOJIYUHJIN st =

o O O
o O O
O O O



[Mpumep 6. Haiidume sce cobcmeennovie sexkmopst onepamopa L
us npumepa d.

La+z)=(+1)-0—(z+1)- 1420 +2)=0=0-(142)+0-(z+2%) +0-2°.
La+2)=(@+1*2—@+1)(1+22)+2@+2)=0=0-(1+2)4+0-(z+2°)+0-2°,
L") =20"=0-(1+2)+0- (z+2?) +2-2°

000
CaiefloBatesibHo, nojyuuin Ly = | 0 0 0

00 2
OO6paTuTe BHUMAHKE Ha TO, UTO 3Ta MaTpulla — JauaroHajbHas. Ciy-

yaHo a1 3T0? Mbl 06CYIMM 3TO B CJEIYIOLIEM pa3JieJe.,

BepHyTbcs K eKUumn?



[pumep 7. Haiimu conpsowcernnolil K onepamopy P, ocywecmfmﬂ—
loujemy npoeyuposarue naockocmu® U Ha 8eKmop a napasieibHo

BeKMopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

Pewienue.

P(X) 7+

—
a

o

Puc. 3.

2T.e. IBYMEPHOTI0 JIHHEHHOTO MPOCTPAHCTBA FEOMETPUUECKHUX BEKTOPOB.



[pumep 7. Haiimu conpsascennoiii k onepamopy P, ocywecmfmﬂ—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

geKkmopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

PeweHnune. MoxxHO NpeyioKUThb, KAK MUHUMYM, JBa criocoba pelie-
HUSI: BO-TIEPBbIX, pellleHHe reOMeTPUUECKOe U, BO-BTOPbIX, CTaHJAapPTHOE
pellieHHe, C TOMOLIIbIO MTepexo/ia B «[POCTPAHCTBO KOOPAUHAT», B JIMHEH -
Hoe npocTpaHcTBo R2.



[pumep 7. Haiimu conpsascennoiii k onepamopy P, ocywecmfmﬂ—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

BeKMopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

[eomeTpuueckoe peuwenre. [J1aBHbIM HELOCTATOK ITOTO PELICHUS
COCTOUT B TOM, YTO OHO OCHOBAHO HA 3HAUYUTEJbHO MEHEeE «CTAaHIAPTH-
30BaHHOM» MaTe€MaTHUYECKOM armapare, B UaCTHOCTH, HE OU€Hb TTOHATHO
JaxKe, KAK <reOMeTPUUYECKH» 3aJaTh HCKOMbIH OIepaTop p* (UTO BbI3bI-
BAeT TPYJAHOCTH C HUCMOJb30BAHUEM CTpPATEruu COCTABJEHUS YpaBHe-
Huit). [TosTomy 370 pelieHre OYJET «IBPUCTHUECKUM>», UTO BbIpAXKAETCH,
B YACTHOCTH, B 0OUJIbHOM MCI0JIb30BAHUU (DPa3bl «3aMETUM, UTO».



[pumep 7. Haiimu conpsascennoiii k onepamopy P, ocymecma/m—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

geKkmopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

[eomeTpuueckoe pewenue. Virak, cnauana sgamemum, 4mo onepa-
TOp P* He HyJIeBOU U HE TOXKJIECTBEHHbIH, TAaK KaK

(2,07 (F)) = (P(3).7) = (3.7) 0,
TO ecTh P* £ 0w
(5.0 (8)) - (2 (8). ) - (3.5) -7 (5.5).

oTKyna P* (b) # b, To ecTb P* nefictByer Ha U He TOXKJIECTBEHHO.



[pumep 7. Haiimu conpsascennoiii k onepamopy P, ocywecmfmﬂ—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

geKkmopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

N —
[eomeTpuueckoe pewenue. 3amemun, umo P (b) = 0, nostomy

H
JJIA JII0O0Tr0 BEKTOpa X HMeEEeM, COIJIaCHO ONpeae/JIEHUIO COITPAKEHHOTO

orepaTopa,
A [ — A
0=(P(p).%)= (b7 (%)),
CJIe/I0BATEJILHO, b oproronasen k P*(U).



[pumep 7. Haiimu conpsascennoiii k onepamopy P, ocymecma/m—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

geKkmopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

N —
[eomeTpuueckoe pewenue. 3amemun, umo P (b) = 0, nostomy

H
JJIA JII0O0Tr0 BEKTOpa X HMeEEeM, COIJIaCHO ONpeae/JIEHUIO COITPAKEHHOTO

oreparopa,
N — A
o= (P (). %) = (5.5 ().
CJIeI0BaTEbHO, b optorotasied K P*(U). O6o3naunum uepe3 € Kakoii-
160 HenyJeBoki Bektop ua P*(U). 3amerum, uto P* (U) = (¢'), To ecTb

H
('c’) siBsieTcst P*-WHBapuaHTHLIM NoAnpocTpaHcTBoM. CJief0BaTebHO,

P () =)< (2)



[pumep 7. Haiimu conpsascennoiii k onepamopy P, ocymecma/m—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

geKkmopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

FeomeTpl/lqecxoe pelIeHHUE.

o= (p(5).%) = (5.7 (%)),

P () =)c. (2)
3amemum, 4mo 1O ONpeeJeHHI0 oreparopa P umeem }5(5)) —a.

H
CuienoBaTtesibHO, /1 JJI0OOro BEKTOpa X HMeeM, COTJIaCHO OIpejie/IeHHIO
COMPSI2KEHHOTO orepaTopa,

(@.%) = (P(A).%) = (7. (X))



[pumep 7. Haiimu conpsascennoiii k onepamopy P, ocywecmfmﬂ—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

BeKMopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

FeomeTpuquKoe pelIeHHUE.

P () =)c. (2)

(@.%) = (3.7 (%)) (3)



[pumep 7. Haiimu conpsascennoiii k onepamopy P, ocymecma/m—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

geKkmopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

[eomeTpHuyeckoe peuieHue.

Pr(¢)=)\%. (2)
(@.%) = (P(A).X) = (7. (X)) (3)
(@.%) = (3.7 (X)) « 0= (T, P (X) - X).

—
X

%
[Tonoxkum B mocJieiHeEM paBeHCTBe X = ¢ . [losyuaem, B cuJly paBeH-

cTBa (2), uto

0= (&, P () -<) = (2.A-1)7),



[pumep 7. Haiimu conpsascennoiii k onepamopy P, ocymecma/m—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

geKkmopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

FeomeTpl/lqecxoe pelIeHHUE.

Puc. 4. ~
(2.7 (%) -%) =0, (3,0-1)7)=0,
— N
c OpTOFOHaJIeH K b, MOSTOMY OH He OpTOroHaJleH K a (MHaue @ U b

H
OPTOrOHAJILHBI K €, HO & M b He KOJIJIMHEAPHbI, ¢M. puc.4).



[pumep 7. Haiimu conpsascennoiii k onepamopy P, ocymecma/m—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

geKkmopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

FeomeTpl/lqecxoe pelIeHHUE.

P (¢)=2x¢ (2)
(@.%) = (P(@).%) = (T.P"(X)). B
e (3,?*(?)_@:0, (7.(A~1)C) =0.

—
—
c OpTOFOHaJIeH Kb HoaTOMy OH He OPTOroHasleH K a (MHaue a U b
—

OPTOrOHAJIbHBI K C , HO a 1 b He KoJlJIMHeapHbl, CM. puc.4).
3Hauut, (A — 1) C O TO eCTb A = 1.



[pumep 7. Haiimu conpsascennoiii k onepamopy P, ocywecmfmﬂ—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

BeKMopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

I
[eomeTpuueckoe pewenue. Mrak, Bekrop ¢ € P*(U) saBnasiercs

COOCTBEHHBIM JJIs onepatopa P*, oTBeuarolmm COOCTBEHHOMY 3Haue-

Huto 1. CorzlacHO KpUTEPUSIM BbIPOXKJAEHHOCTH OofepaTopa, B CHJIY

| = dim (ﬁ*(U)) — Rg (15*) < dim(U) =2,

HMeeM, uTo siApo orepatopa P* HenyJeBoe. 3Ha-
b uur, P* — onepaTop NpoeLupoBaHusi Ha OCb BeK-
Topa €. OcTanoch NOHATh, NapaJiieJbHO KaKoMy
BEKTOPY OCYLLECTBJISIETCS TPOCLIUPOBAHUE.



[pumep 7. Haiimu conpsascennoiii k onepamopy P, ocymecma/m—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

geKkmopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

FeomeTpl/lqecxoe pelIeHHUE.

1 onatk «3ameTnm, uto». OKasbIBA€TCS, UTO MPO-
eLMPOBAHUE OCYIIECTBJSIETCS MapaJsesbHO BeK-
H
%
Topy d, OpPTOroHaJbHOMY BeKTOpy a. B ca-

A~ — A — —
MoMm niente, P*(U) = ('c’), nostomy P* (d) =ud.
CJienoBaTesibHO,

0= (2,d) = (P(@),d) = (7, P (d)) = (@4@) = p(3,2).

(
d

[Mockoabky (&, €) # 0,0 p = 0, To ecTh P* ( =0-d =

TpeOOBaNOCh JI0KA3aTh.

~—
!

|
<

=

—

o

~



[pumep 7. Haiimu conpsascennoiii k onepamopy P, ocywecmfmﬂ—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

BeKMopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

FeomeTpuquKoe pelIeHHUE.

WUrak, P* — orieparop HpOGHHpOBaHHH Ha OCb
BeKTOopa € napajuIeNbHO BEKTOPY d ,TIe € opTo—
FOHAJIEH BEKTOPY bud OpTOrOHaJIeH BEKTOPY a.




[pumep 7. Haiimu conpascennsii k onepamopy P, ocywecmfmﬂ—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

BeKMopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

«KoopaunarHoe» peuwieHue. B 3ToM ciyuae Bce paccyzkieHUs CTaH-
JlapTHBIE, UCTIOJb3YeM CTPATErni0 COCTaBJAeHUs YPABHEHUN.



[pumep 7. Haiimu conpascennsii k onepamopy P, ocywecmfmﬂ—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

BeKMopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

«KoopauHaTHoe» peweHue. B 3ToM ciyuae Bce paccy»kaeHHsi CTaH-
JIApTHbIE, UCIIOJb3YEM CTPATErnio COCTABAEHUS] YPaBHEHUN.
YUmo nado Hatimu?



[pumep 7. Haiimu conpascennsii k onepamopy P, ocywecmfmﬂ—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

BeKMopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

«KoopaunatHoe» pelienue. B 3ToMm ciyuae Bce paccyKaeHHUsl CTaH-
JapTHbIE, HCIOJb3YeM CTPATEruio COCTaABJIEHUs YPaBHEHUH.
Ymo nado wnatimu? OnepaTtop, CONPSKEHHbIA JUHEHHOMY OIepaTo-

py P.



[pumep 7. Haiimu conpascennsii k onepamopy P, ocywecmfmﬂ—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

BeKMopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

«KoopauHaTHoe» peweHue. B 3ToM ciyuae Bce paccy»kaeHHsi CTaH-
JIApTHbIE, UCIIOJb3YEM CTPATErnio COCTABAEHUS] YPaBHEHUN.

Ymo nado wnatimu? OnepaTtop, CONPSKEHHbIA JUHEHHOMY OIepaTo-
py P.

B kakom sude npedcmasum omsem?



[pumep 7. Haiimu conpascennsii k onepamopy P, ocywecmfmﬂ—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

BeKMopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

«KoopauHaTtHoe» peuieHue. B 3ToM ciiyuae Bce paccy»KJeHUs CTaH-
JapTHbIE, HCIOJb3YeM CTPATEruio COCTaABJIEHUs YPaBHEHUH.

Ymo nado wnatimu? OnepaTtop, CONPSKEHHbIA JUHEHHOMY OIepaTo-
py P.

B kakom sude npedcmasum omsem? YKaxkKeMm MaTpuily orneparo-
pa’ B HEKOTOPOM GasHce.

3sQ6paTHTe BHUMaHKe, OTBET Oy1eT 6eCCMbICJEHHBIM, €CJIM Mbl YKaXKeM MaTpHIly 0e3 ykasaHnus 6a3u-
cal



[pumep 7. Haiimu conpascennsii k onepamopy P, ocywecmfmﬂ—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

BeKMopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

«KoopauHaTHoe» peweHue. B 3ToM ciyuae Bce paccy»kaeHHsi CTaH-
JIApTHbIE, UCIIOJb3YEM CTPATErnio COCTABAEHUS] YPaBHEHUN.

Ymo nado wnatimu? OnepaTtop, CONPSKEHHbIA JUHEHHOMY OIepaTo-
py P.

B kakom sude npedcmasum omsem? YKaxeM maTpuily onepartopa
B HEKOTOpPOM Oasuce.

Bsedem nepemertoie uiu Hatioem Mampuyy KOHCMpPYKMmuBHO.



[pumep 7. Haiimu conpsascennoiii k onepamopy P, ocymecma/m—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

geKkmopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

«KoopauHaTtHoe» pellneHue. Bsedem nepemerHole Ul Haloem
mampuyy KoHcmpykmusHo. Pagymeercs, cHauasia Haja0 BBecTH Oa-
T
3uc. Hanpumep, nosoxxum b = { a,b } ITOT Oasuc MJ0X TeM, UTO OH

He OpTOHOPMUPOBaHHbIA. C APYyro# CTOPOHbI, MOXKHO PacCUUTHIBATL Ha
TO, YTO B 3TOM 6a3uce HaM OyJleT CPAaBHUTEJbHO JIEFKO HAXOAUTh KOOP-
JIMHATbl HHTEPECYIOLIMX HAaC BEKTOPOB.



[pumep 7. Haiimu conpascennsii k onepamopy P, ocywecmfmﬂ-
loujemy npoeyupoGarILe NAOCKOCm U Ha 6eKkmop a napasiesvHo

BeKMopy b obpasyowemy ¢ a yeorwo, 20e0 < a < m (cm.puc.3).

«KoopauHaTHoe» peuieHre. Mbl XOTUM BOCIMOJIb30BaThesl (hopmy-
JIOW 1151 MaTPHULLbl CONPSI2KEHHOTro oneparopa. st 3Toro Hago HaUTH
MaTpHULy onepaTopa Pu matpuiy Ipama B 6asuce b = {E), ﬁ} [To-
cJieJIHee He COCTaBJSET TPYIa, TaK KaK COMJIAaCHO OMNpPEJIeJICHUIO CKaJsip -
HOTO NPOU3BEIEHUS i1 TeOMEeTPUYECKUX BEKTOPOB, UMEEM

/

M1 =

s

4 712:721:(b,g):’3|-‘b|-cosoz,
— — — |2
1= (b, ) =|p]|

\



[pumep 7. Haiimu conpsascennoiii k onepamopy P, ocywecmfmﬂ—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

geKkmopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

«KoopauHaTHoe» peuieHue.

TO €CTb FB =



[pumep 7. Haiimu conpsascennoiii k onepamopy P, ocymecma/m—

loujemy npoeyupoGarILe NAOCKOCm U na sekmop a naparieibHo
geKkmopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).
«KoopauHaTtHoe» pewienue. Mrak,
— 2
‘ ’ | ‘ b ‘ COS Qv
I'g =
N —
}a‘-‘b’-cosoz ‘b‘
Martpuny Fl_Sl HaWJeM C TTOMOILLIbIO TPUCOeIMHEHHON MaTpulibl. MaTpu-
1a U3 ajreOpandeckux JA0MOJHEHHH 371eMEHTOB MaTpHllbl [ HMeeT BU]L



[pumep 7. Haiimu conpsascennoiii k onepamopy P, ocymecma/m—
loujemy npoeyupoGarILe NAOCKOCm U na sekmop a naparieibHo
geKkmopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).
«KoopauHaTHoe» pelieHue.
— 2
‘ ’ | ‘ b ‘ COS Qv
I'g =
N —
}a‘-‘b’-cosoz ‘b‘
Martpuny Fl_Sl HaWJeM C TTOMOILLIbIO TPUCOeIMHEHHON MaTpHullbl. MaTpu-
a 3 anrerqueCKHx JIONIOJIHEHHH 3JIEMEHTOB MaTpHLbl ['g HMeeT BHJL
N —
|b‘ —}a‘-|b’-cosoz
— 2
— | ‘ b ‘ COS Qv } a ’



[pumep 7. Haiimu conpsascennoiii k onepamopy P, ocymecma/m—

loujemy npoeyupoGarILe NAOCKOCm U na sekmop a naparieibHo
geKkmopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).
«KoopauHaTHoe» pelieHue.
— 2
‘ a ’ | ‘ b ‘ COS (v
I'g =
N —
}a‘-‘b’-cosoz ‘b‘
Martpuny Fl_Sl HaWJeM C TTOMOILLIbIO TPUCOeIMHEHHON MaTpHullbl. MaTpu-
a 3 anre@pamecmx JIONIOJIHEHHH 3JIEMEHTOB MaTpHLbl ['g HMeeT BHJL

N —
|b‘ —}a‘-|b - COS (v
— — 2
—| ‘ ‘b‘ COS (¢ }a’
[Ipy TpaHCMOHUPOBAHUM 3Ta MATPULA HE HU3MEHHUTCS, MO3TOMY 3Ta
MaTpula sIBJISIETCs IPUCOEIMHEHHOM K ['g.



[pumep 7. Haiimu conpsascennoiii k onepamopy P, ocymecma/m—

loujemy npoeyupoGarILe NAOCKOCm U na sekmop a naparieibHo
geKkmopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).
«KoopauHaTHoe» pelieHue.
— 2
‘ ’ | ‘ b ‘ COS (v
I'g =
N —
}a‘-‘b’-cosoz ‘b‘
Martpuny Fl_Sl HaWJeM C TTOMOILLIbIO TPUCOeIMHEHHON MaTpHullbl. MaTpu-
a 3 anre@pamecmx JIONIOJIHEHHH 3JIEMEHTOB MaTpHLbl ['g HMeeT BHJL

_ —
|b‘ —}a‘-|b . COS (v
— — 2
— | ‘ ‘ b ‘ COS } a ’
151 HaX0XKIeHU s JIeTePMHUHAHTA MaTPHLbI FB MOKHO BBIUUCJIUTDL JIMA -

roHaJlbHbI€ JIEMEHTbI IIPOHU3BECICHUSA HOJIyquHOﬁ MaTpHLbl Ha FB’ HO
3A€CH 9TO MPOIILE CAC/ATH K110 HECTHOMY ».



[pumep 7. Haiimu conpsascennoiii k onepamopy P, ocymecma/m—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

geKkmopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

«KoopauHaTHoe» pelueHue.

‘3‘2 | |b| COS (v
Mg =
b ?‘-‘K’-cosa ‘b‘

Matpuiy F[_Sl HalJIeM C MOMOILLIbIO TPUCOEAUHEHHOH MaTpullbl. MaTpu-
a w3 aﬂre6pqueCKHX JIOTIOJIHEHHUI 3JIEMEHTOB MaTpHlibl ['g UMeeT BUjl

|b‘ —}E)‘-|B>)-cosoz
—|_>‘ |b‘ COS (v ‘5)‘2
[Tonryuaem

2 9 ‘_>|2

| =& |b| (1-cosa) = |7



[pumep 7. Haiimu conpsascennoiii k onepamopy P, ocywecmfmﬂ—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

geKkmopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

«KoopauHaTHoe» peuieHue.

— 2 — |
‘a’ |a‘- b |- cosa
I'g = 9
_>
H
}a‘-‘b’-cosoz ‘b‘
2 =
P 1 |b‘ —‘a| ‘b| COS (v
b — — |2 — |7 — 2
‘3‘2 ‘b sin a —‘a| b|-cosa ’a}




[pumep 7. Haiimu conpascennsii k onepamopy P, ocywecmfmﬂ—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

BeKMopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

«KoopaunatHoe» pewenue. OcCTajoch HAUTH MATPUILY OfNepaTo-
pa P, 4To Toxke nenaercs 6e3 Tpyja:

P(R) =

cJieioBaresibio, Pg = ( )



[pumep 7. Haiimu conpascennsii k onepamopy P, ocywecmfmﬂ—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

BeKMopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

«KoopaunatHoe» pewenue. OcCTajoch HAUTH MATPUILY OfNepaTo-
pa P, 4To Toxke nenaercs 6e3 Tpyja:

P(E) =7 =

cJieioBaresibio, Pg = ( )



[pumep 7. Haiimu conpascennsii k onepamopy P, ocywecmfmﬂ—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

BeKMopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

«KoopaunatHoe» pewenue. OcCTajoch HAUTH MATPUILY OfNepaTo-
pa P, 4To Toxke nenaercs 6e3 Tpyja:

—

P(?)z?zl-?#—@-bH

cJieioBaresibio, Pg = ( )



[pumep 7. Haiimu conpascennsii k onepamopy P, ocywecmfmﬂ—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

BeKMopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

«KoopaunatHoe» pewenue. OcCTajoch HAUTH MATPUILY OfNepaTo-
pa P, 4To Toxke nenaercs 6e3 Tpyja:

P(?)?l-?#—@-bH(l)

cJieioBaresibio, Pg = ( )



[pumep 7. Haiimu conpascennsii k onepamopy P, ocywecmfmﬂ—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

BeKMopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

«KoopaunatHoe» pewenue. OcCTajoch HAUTH MATPUILY OfNepaTo-
pa P, 4To Toxke nenaercs 6e3 Tpyja:

P(?)?l-?#—@-bH(l)

—_
N—

cJe10BaTesbHO, PB = ( 0



[pumep 7. Haiimu conpascennsii k onepamopy P, ocywecmfmﬂ—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

BeKMopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

«KoopaunatHoe» pewenue. OcCTajoch HAUTH MATPUILY OfNepaTo-
pa P, 4To Toxke nenaercs 6e3 Tpyja:

P(?)?l-?—i—@-bH(l)
P(b)-

cJe10BaTesbHO, PB = (

—_
N—

0



[pumep 7. Haiimu conpascennsii k onepamopy P, ocywecmfmﬂ—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

BeKMopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

«KoopaunatHoe» pewenue. OcCTajoch HAUTH MATPUILY OfNepaTo-
pa P, 4To Toxke nenaercs 6e3 Tpyja:

p(?)ﬁyzwﬁH(l)

P(5) =0 -

1
cJieioBaresibo, Pg = ( 0 )



[pumep 7. Haiimu conpascennsii k onepamopy P, ocywecmfmﬂ—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

BeKMopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

«KoopaunatHoe» pewenue. OcCTajoch HAUTH MATPUILY OfNepaTo-
pa P, 4To Toxke nenaercs 6e3 Tpyja:

p(?)ﬁyzwﬁH(é)

—

P(F):ﬁ:o-ﬁ#o-b —

1
cJieioBaresibio, Pg = ( 0 )



[pumep 7. Haiimu conpascennsii k onepamopy P, ocywecmfmﬂ—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

BeKMopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

«KoopaunatHoe» pewenue. OcCTajoch HAUTH MATPUILY OfNepaTo-
pa P, 4To Toxke nenaercs 6e3 Tpyja:

p(?)ﬁyzwﬁH(é)

P(K)ZHZO-€>+O°B}|—><O)7

1
cJieloBaresibo, Pg = ( 0 )



[pumep 7. Haiimu conpascennsii k onepamopy P, ocywecmfmﬂ—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

BeKMopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

«KoopaunatHoe» pewenue. OcCTajoch HAUTH MATPUILY OfNepaTo-
pa P, 4To Toxke nenaercs 6e3 Tpyja:

p(?)ﬁyzwﬁH(é)

P(K)ZHZO-€>+O°B}|—><O)7

10
cJieloBaresibo, Pg = ( 00 )



[pumep 7. Haiimu conpascennsii k onepamopy P, ocywecmfmﬂ—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

BeKMopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).
«KoopauHaTtHoe» pemende. OcTajoch HAUTH MaTpUILy OfnepaTo-
pa P, 4To Toxke nenaercs 6e3 Tpyja:

p(@)ﬁyzm.KH(é)

P(K)=6:O°€>+O°B}l—><8),

10
cJieloBaresibo, Pg = ( 00 )

Teneps ¢ nomoukio cooTeTcTBYIOILEN hOPMYJbI HAXOUM MaTPHUILY
CONPS2KEHHOro orneparopa:



[pumep 7. Haiimu conpascennsii k onepamopy P, ocywecmfmﬂ—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

BeKMopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

«KoopaunatHoe» pewenne. Py =



[pumep 7. Haiimu conpsascennoiii k onepamopy P, ocywecmfmﬂ—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

BeKMopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

«KoopauHaTHoe» pelneHue. PB = F|_31PBFB =



[Mpumep 7. Haiimu conpsascennsiii Kk onepamopy P, ocywecmfmﬂ—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo
geKkmopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

«KoopauHaTHoe» pelneHue. PB = F|_31PBFB =

— 2 — | |37 -1
’a ‘a’- b |- cosa
— N — —12
‘a- COS b



[pumep 7. Haiimu conpsascennoiii k onepamopy P, ocywecmfmﬂ—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

geKkmopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

«Koopaunarnoe» pewenne. Pp = F[_51PBFB =

) I B || [B] cosa
Bk |§fsmza @[ |b| cosa Ed
— 2 R
10 ‘a }a‘ |b’ COS (v
(O O) ‘a“g‘ COS v ‘B)|2



[pumep 7. Haiimu conpsascennoiii k onepamopy P, ocywecmfmﬂ—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

geKkmopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

«Koopaunarnoe» pewenne. Pp = F[_51PBFB =

— |2 —
H
1 |b —}a‘ b’ COS (¢
- — 2 I EN — 2
‘?‘2-|b‘ sin? o |a‘ |b COS (v ‘a‘



[pumep 7. Haiimu conpsascennoiii k onepamopy P, ocywecmfmﬂ—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

geKkmopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

«Koopaunarnoe» pewenne. Pp = F[_51PBFB =

%2_>2 —_ _>3

1 } ’ ’ ‘ }a‘ |b’ Cos av
p— . 2
2 _>2. —13 - 32 -

|5>‘ ‘b‘ sin® o —‘a’ -‘b . COS (x —‘a‘ - |b COS (v



[pumep 7. Haiimu conpascennsii k onepamopy P, ocywecmfmﬂ—
loujemy npoeyupoGarILe NAOCKOCm U Ha 8eKmop a napailenvHo

BeKMopy b , 0bpasyowemy ¢ a yeorw, 20e0 < a < m (cm.puc.3).

=
«KoopauHatHoe» peumeHue. Takum oOpasom, B 6Gasuce {a, b}

matpuiia oneparopa P* umeer BUJ

—
( | ‘b cosa\
- sin” o a | sin® «
PB: —
a|cosoz 5
— = > —ctg” o
|b sin” « )
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BepHyTbcs K JieKLUKU?



3a11aqa I.1. (OTBer mpuBeieH Ha CTP.245.) Ha auHenHoM NnpocTpaH-
cree Qyukunil Bupa f(t) = Ae' + Be ™ + C + Dt 3anan oneparop

nuddhepeHInpoBaHHs 15:%. Haiimure: a) Bekropsl De!, De 2,

D (5¢! —e ), D (e! +e 2+t —2),D(e' +t); ©6)matpuity onepato-
pa D; B) Bektopsl De!, De ™ D (5e' —e ), D (e +e 2 +t—2),
D (¢! +t) ¢ IOMOLLBIO TEOPEeMbI 0 KOOPAMHATAX 06pa3a BEKTOPA.



3anaua 1.2. (Orser npusenen na crp.294.)  Ha sinHeliHOM npocTpaHcTBe MaT-
pUll Pa3MePHOCTH 2 X 2 IMHEWHbINA onepaTop L sanan dhopmyJIo¥:
LX)=X'"-X.
Hailigure maTpuuy oneparopa L u NpOBepPbTE BHIMOJHEHUE TE€OPeMbl
0 KoopauHaTtax oOpasza BeKTOpa C MOMOILbIO BbIUMCJEHUS] BEKTOPOB

~ /10 ~ (01 ~ (2 —1
t(o) =(Vo) £(5 )



3anaua l1.3. (Orser npusenen na crp.323.)  Ha smHeiinom NpoCTpaHCTBe
MHOTOU/ICHOB CTENEHH He Bblllle 2 JHHeHHble onepatopbl A n B onpeie-

nensl popmysam: A (f(z)) = f2—z), B(f(z)) = 22f (§> Haiinu-
T€ MaTpULbl OnNepaTopoB 121, B, (fl + B), (/1 . B)



3a11aqa 11.4. (OtBer npuBeseH Ha cTp.331.) Ha auHeliHom MNPpOCTPAHCTBE
MaTpHL, PasMepHOCTH 2 X 2 JIMHeHHble OIepaTophbl Aun B orpeueJse-

Hbl hopmyaamu: A (X) = (; i) X, B(X)=X- (; i).HaP’mH—

Te MaTpuLpbl onepatopos A, B, (fl - E), (fl : B).



3apaua I1.5. (Orser npusenen na crp.347.)  Ha npoctpancTBe MHOTOUIEHOB
CTEleHH He Bbllle 2 JIMHEHHbIN onepaTop P 3aj1aH popmysioi

P = fan) -5 (1 (1)) &)

Haiinure ero cobcTBeHHbIe BEKTOPbI U COOCTBEHHbIE 3HAUEHHUS U, €CJIH
BO3MOKHO, 0a3UC U3 COOCTBEHHBIX BEKTOPOB.



3a11aqa I11.6. (OTBeT npuBejieH Ha cTP.357.) Hanaure COOCTBEeHHbIE BEKTO-
pbl JJMHEHHOTO orepaTopa P, 3aJJaHHOTrO Ha JIMHEWHOM MPOCTPAHCTRE
MHOTOUJIEHOB cTerneHu He Boille | dopmynon P(f(x)) = f(2 — x).



3a11aqa IV.7. (OtBet npuBeneH Ha cTp.363.) Ha auHeliHoMm MNpoCTPpAaHCTBE

1 depeHIMaNbHBIX OMepaTopoB BUIA a 8(?95 +b (“?y + z 882 3aJlaH JINHEH-

HBIU oTlepaTop H TaKoii, uto [ﬁ (8%)] (xyz) = —8xy + 4wz — byz,

~ (0
(< — 4 _9
[ (83/)] (xyz) xy + 2 Yz,

~ (0
[H (@)] (xyz) = 3y — 2xz + 2yz2.

Ecnu B0o3M0OKHO, HalauTe 6asuc, B KOTOPOM MaTpHUla 3TOTO orneparopa
JMaroHaJibHa ¥ yKaXKUTe BUJL MaTPHULIbl B 3TOM Oasuce.



3a11aqa IV.8. (OTBer npuBeleH Ha cTP.385.) Hantu 683HC, B KOTOPOM MaT-
pula oneparopa A umeert ILHaFOHaJIbeIﬁ BU/, €CJIM HA MHO2KECTBE CUM=
MeTPUUYHbLIX MATPULL PA3MEPHOCTH 2 X 2 OH 3ajiaH GopMyJIoH

0= (3 )x (= )



3anaua V.9. (Orser npusenen na crp.392.)  IlyeTb U — JIMHEHHOE NpoCTpaH-
CTBO TAKUX MHOIOUJIEHOB CTeMeHH He Bbille 3, uto yuceJsa 0 u 1 ssastiorest
KOPHSIMH KaK10ro u3 Hux. CKaJisspHoe pou3BeieHre BBeeHO hopMyJioi

(1) 9@)) = [ 5o gla) de (4)

Hanaute conpsi>keHHbIA K onepaTropy

P(f(z) = f(1— ). (5)



3a11aqa V.10. (OTBer npuBeneH Ha cTp.415.) Ha auHeiiHOM NnpocTpaH-
CTBe KBaJpaTHUHbIX (DOPM OT TMepeMeHHBIX =,y JIMHEHHBIH orepa-
top L sanan dopmynoit L(f(z:y)) = f(z —y;x +vy). Haiiaute conpsi-
YKEHHbIH onepaTop, ecJIi CKaJIHpHOG MPOM3BeJIeHHe 3a71aHo (hOPMYJIOH
(f(z: ), fff x:y)g(x;y) dx dy, roe G — tpeyrojbHUK x > 0,

y >0, x+y§0



3a,71aqa VI.11. (OTtBer npuBeneH Ha cTp.424.) HYCTb B €BKJIMIOBOM IIPO-
CTpAHCTBE MHOIOYJIEHOB CTEIIEHHW HE BbILIE 2 CKaJIsIpHOE ITPOU3BEIIC-

HUe 3a]aHo (OpPMYJIOH: (f(:v),g(sc)) = ;foex f(z)g(z)dx. Bektopbl

(x—1) wu (22 —1) ocralwores HErOJBIKHBIMH TIDH JIeHCTBHH BbI-
PO2K/IEHHOr0 HOPMAJIHOTO JIKHEHHOTO OrlepaTopa L. Haiitu ciektp orte-
patopa L, matpuity onepatopa L B 6azuce b = {2, x, %}, cobersen-
Hble BEKTOPbI U COOCTBEHHbIE 3HAUEHUS ollepaTopa L. Haiiure onepa-
TOP, CONPSAKEHHBIH K OllepaTopy L.



OTtBeTbl M pelleHUs



Pewmenue 3anaum 1.

Bapaua 1. Ha auneitnom npocrpancree dyukuuii Buga f(t) = Ae' + Be ™ + C + Dt 3a-
gan onepatop mndbepenimpoatus D = e Haiire:  a) Bexropnl Def, De 2, D (5et — e~2t),

D(et+e2+¢—2), D(el +1t); 6)wmarpuiy oreparopa D; B) Bektopbl Det, De~2 D (5e! — e~2t),
D(et+e 2 +t—2), D (e’ +t) c NOMOLIBIO TEOPEMbI 0 KOOPAMHATAX 00pa3a BEKTOPA.



3anaua 1. Ha auseiinom npocrtpaHcTBe QyHKuMid Bupa f(t) = Aet + Be 2 + C' + Dt 3a-
jan onepatop mndbepentmpoanus D = e Haitnre:  a) Bexrtopnl Def, De™2, D (5el — e~2t),
D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +t—2), D (e +t) c NOMOLIBIO TEOPEMbI 0 KOOPAMHATAX 00pa3a BEKTOPA.

OtBer. a) De! =



3anaua 1. Ha auseiinom npocrtpaHcTBe QyHKuMid Bupa f(t) = Aet + Be 2 + C' + Dt 3a-
jan onepatop mndbepentmpoanus D = e Haitnre:  a) Bexrtopnl Def, De™2, D (5el — e~2t),
D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +t—2), D (e +t) c NOMOLIBIO TEOPEMbI 0 KOOPAMHATAX 00pa3a BEKTOPA.

OtBer. a) De! = ¢!,



3anaua 1. Ha auseiinom npocrtpaHcTBe QyHKuMid Bupa f(t) = Aet + Be 2 + C' + Dt 3a-
jan onepatop mndbepentmpoanus D = e Haitnre:  a) Bexrtopnl Def, De™2, D (5el — e~2t),
D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +t—2), D (e +t) c NOMOLIBIO TEOPEMbI 0 KOOPAMHATAX 00pa3a BEKTOPA.

OtBer. a) De! = ¢!, De % =



3anaua 1. Ha auseiinom npocrtpaHcTBe QyHKuMid Bupa f(t) = Aet + Be 2 + C' + Dt 3a-
jan onepatop mndbepentmpoanus D = e Haitnre:  a) Bexrtopnl Def, De™2, D (5el — e~2t),
D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +t—2), D (e +t) c NOMOLIBIO TEOPEMbI 0 KOOPAMHATAX 00pa3a BEKTOPA.

OtBet. a) De! = ¢!, De % = —2¢72,



3anaua 1. Ha auseiinom npocrtpaHcTBe QyHKuMid Bupa f(t) = Aet + Be 2 + C' + Dt 3a-
jan onepatop mndbepentmpoanus D = e Haitnre:  a) Bexrtopnl Def, De™2, D (5el — e~2t),
D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +t—2), D (e +t) c NOMOLIBIO TEOPEMbI 0 KOOPAMHATAX 00pa3a BEKTOPA.

OtBer. a) De! = ¢!, De ™ = —2¢72 D (5e! —e ) =



3anaua 1. Ha auseiinom npocrtpaHcTBe QyHKuMid Bupa f(t) = Aet + Be 2 + C' + Dt 3a-
jan onepatop mndbepentmpoanus D = e Haitnre:  a) Bexrtopnl Def, De™2, D (5el — e~2t),
D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +t—2), D (e +t) c NOMOLIBIO TEOPEMbI 0 KOOPAMHATAX 00pa3a BEKTOPA.

OtBer. a) De! = ¢!, De ™ = —2¢72 D (5e! — e72) = be! + 272



3anaua 1. Ha auseiinom npocrtpaHcTBe QyHKuMid Bupa f(t) = Aet + Be 2 + C' + Dt 3a-
- d R R .
JaH oneparop auddepentupopanns D = e Haiinure: a) Bektopel De!, De 2, D (5e! —e™2t),

D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +t—2), D (e +t) c NOMOLIBIO TEOPEMbI 0 KOOPAMHATAX 00pa3a BEKTOPA.

OtBer. a) De! = ¢!, De ™ = —2¢72 D (5e! — e72) = be! + 272
D(e+e®+t—2)=



3anaua 1. Ha auseiinom npocrtpaHcTBe QyHKuMid Bupa f(t) = Aet + Be 2 + C' + Dt 3a-
- d R R .
JaH oneparop auddepentupopanns D = e Haiinure: a) Bektopel De!, De 2, D (5e! —e™2t),

D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +t—2), D (e +t) c NOMOLIBIO TEOPEMbI 0 KOOPAMHATAX 00pa3a BEKTOPA.

OtBer. a) De! = ¢!, De ™ = —2¢72 D (5e! — e72) = be! + 272
D(et+e? +t—2)=e" —2e2 +1,



3anaua 1. Ha auseiinom npocrtpaHcTBe QyHKuMid Bupa f(t) = Aet + Be 2 + C' + Dt 3a-
- d R R .
JaH oneparop auddepentupopanns D = e Haiinure: a) Bektopel De!, De 2, D (5e! —e™2t),

D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +t—2), D (e +t) c NOMOLIBIO TEOPEMbI 0 KOOPAMHATAX 00pa3a BEKTOPA.

OtBer. a) De! = ¢!, De ™ = —2¢72 D (5e! — e72) = be! + 272
D(+e?+t—2)=¢" -2 +1, D(e+t)=¢"+1,



3anaua 1. Ha auseiinom npocrtpaHcTBe QyHKuMid Bupa f(t) = Aet + Be 2 + C' + Dt 3a-
- d R R .
JaH oneparop auddepentupopanns D = e Haiinure: a) Bektopel De!, De 2, D (5e! —e™2t),

D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +¢—2), D (el 4 t) ¢ TOMOLIBIO TEOPEMBI 0 KOOPAMHATAX 06pa3a BEKTOPA.
Otger.a) De! = ¢!, De 2 = —2¢72 D (5el — e 2) = et + 2e~ 2,
D(et+e24t—2)=e —2 241 D(e'+1t)=e +1.
6) 6asuc BbIGEPEM «IIPOTACKUBAHHEM eJIMHHUKH uepe3 napamerpbi»: B = {



3anaua 1. Ha auseiinom npocrtpaHcTBe QyHKuMid Bupa f(t) = Aet + Be 2 + C' + Dt 3a-
- d R R .
JaH oneparop auddepentupopanns D = e Haiinure: a) Bektopel De!, De 2, D (5e! —e™2t),

D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +¢—2), D (el 4 t) ¢ TOMOLIBIO TEOPEMBI 0 KOOPAMHATAX 06pa3a BEKTOPA.
Otger.a) De! = ¢!, De 2 = —2¢72 D (5el — e 2) = et + 2e~ 2,
D(et+e24t—2)=e —2 241 D(e'+1t)=e +1.
6) 6asuc BbIGEPEM «IIPOTACKUBAHHEM eIMHUUKH yepe3 napameTpel»: B = {e';



3anaua 1. Ha auseiinom npocrtpaHcTBe QyHKuMid Bupa f(t) = Aet + Be 2 + C' + Dt 3a-
- d R R .
JaH oneparop auddepentupopanns D = e Haiinure: a) Bektopel De!, De 2, D (5e! —e™2t),

D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +¢—2), D (el 4 t) ¢ TOMOLIBIO TEOPEMBI 0 KOOPAMHATAX 06pa3a BEKTOPA.
Otger.a) De! = ¢!, De 2 = —2¢72 D (5el — e 2) = et + 2e~ 2,
D(et+e24t—2)=e —2 241 D(e'+1t)=e +1.
6) 6asuc BbIGEPEM «IIPOTACKUBAHHEM eJIMHHUKK uepe3 nmapamerpbi»: B = {ef; e™%;



3anaua 1. Ha auseiinom npocrtpaHcTBe QyHKuMid Bupa f(t) = Aet + Be 2 + C' + Dt 3a-
- d R R .
JaH oneparop auddepentupopanns D = e Haiinure: a) Bektopel De!, De 2, D (5e! —e™2t),

D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +¢—2), D (el 4 t) ¢ TOMOLIBIO TEOPEMBI 0 KOOPAMHATAX 06pa3a BEKTOPA.
Otger.a) De! = ¢!, De 2 = —2¢72 D (5el — e 2) = et + 2e~ 2,
D(et+e24t—2)=e —2 241 D(e'+1t)=e +1.
6) 6asuc BbIGEPEM «IIPOTACKUBAHHEM eJIMHHUKK uepe3 mapamerpbi»: B = {ef; e 1;



3anaua 1. Ha auseiinom npocrtpaHcTBe QyHKuMid Bupa f(t) = Aet + Be 2 + C' + Dt 3a-
- d R R .
JaH oneparop auddepentupopanns D = e Haiinure: a) Bektopel De!, De 2, D (5e! —e™2t),

D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +¢—2), D (el 4 t) ¢ TOMOLIBIO TEOPEMBI 0 KOOPAMHATAX 06pa3a BEKTOPA.
Otger.a) De! = ¢!, De 2 = —2¢72 D (5el — e 2) = et + 2e~ 2,
D(et+e24t—2)=e —2 241 D(e'+1t)=e +1.
6) 6asuc BbIGEPEM «IIPOTACKUBAHHEM eIMHUUKH uepe3 napameTpeli»: B = {e'; e 1; t}.



3anaua 1. Ha uswuHeiiHom mnpocTpaHcTBe QYHKUME BHIA f(t):Aet+Be_2t+C+Dt 3a-
jan onepatop mndbepentmpoanus D = e Haitnre:  a) Bexrtopnl Def, De™2, D (5el — e~2t),

D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +¢—2), D (el 4 t) ¢ TOMOLIBIO TEOPEMBI 0 KOOPAMHATAX 06pa3a BEKTOPA.
Otger.a) De! = ¢!, De 2 = —2¢72 D (5el — e 2) = et + 2e~ 2,
D(et+e24t—2)=e —2 241 D(e'+1t)=e +1.
6) 6asuc BbIGEPEM «IIPOTACKUBAHHEM eIMHUUKH uepe3 napameTpeli»: B = {e'; e 1; t}.

Haiinem matpuuy oneparopa D B 6asuce B: Ap =



3anaua 1. Ha uswuHeiiHom mnpocTpaHcTBe QYHKUME BHIA f(t):Aet+Be_2t+C+Dt 3a-
jan onepatop mndbepentmpoanus D = e Haitnre:  a) Bexrtopnl Def, De™2, D (5el — e~2t),

D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +¢—2), D (el 4 t) ¢ TOMOLIBIO TEOPEMBI 0 KOOPAMHATAX 06pa3a BEKTOPA.
Otger.a) De! = ¢!, De 2 = —2¢72 D (5el — e 2) = et + 2e~ 2,
D(et+e24t—2)=e —2 241 D(e'+1t)=e +1.
6) 6asuc BbIGEPEM «IIPOTACKUBAHHEM eIMHUUKH uepe3 napameTpeli»: B = {e'; e 1; t}.

Haiinem matpuuy oneparopa D B 6asuce B: Ap =



3anaua 1. Ha uswuHeiiHom mnpocTpaHcTBe QYHKUME BHIA f(t):Aet+Be_2t+C+Dt 3a-
jan onepatop mndbepentmpoanus D = e Haitnre:  a) Bexrtopnl Def, De™2, D (5el — e~2t),

D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +¢—2), D (el 4 t) ¢ TOMOLIBIO TEOPEMBI 0 KOOPAMHATAX 06pa3a BEKTOPA.
Otger.a) De! = ¢!, De 2 = —2¢72 D (5el — e 2) = et + 2e~ 2,
D(et+e24t—2)=e —2 241 D(e'+1t)=e +1.
6) 6asuc BbIGEPEM «IIPOTACKUBAHHEM eIMHUUKH uepe3 napameTpeli»: B = {e'; e 1; t}.

Haiinem matpuuy oneparopa D B 6asuce B: Ap =



3anaua 1. Ha uswuHeiiHom mnpocTpaHcTBe QYHKUME BHIA f(t):Aet+Be_2t+C+Dt 3a-
jan onepatop mndbepentmpoanus D = e Haitnre:  a) Bexrtopnl Def, De™2, D (5el — e~2t),

D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +¢—2), D (el 4 t) ¢ TOMOLIBIO TEOPEMBI 0 KOOPAMHATAX 06pa3a BEKTOPA.
Otger.a) De! = ¢!, De 2 = —2¢72 D (5el — e 2) = et + 2e~ 2,
D(et+e24t—2)=e —2 241 D(e'+1t)=e +1.
6) 6asuc BbIGEPEM «IIPOTACKUBAHHEM eIMHUUKH uepe3 napameTpeli»: B = {e'; e 1; t}.

Haiinem matpuuy oneparopa D B 6asuce B: Ap =

[ﬁet]sz[et]B:[1-et+0-e’2t+0-0-1+0-t]5:



3anaua 1. Ha uswuHeiiHom mnpocTpaHcTBe QYHKUME BHIA f(t):Aet+Be_2t+C+Dt 3a-
jan onepatop mndbepentmpoanus D = e Haitnre:  a) Bexrtopnl Def, De™2, D (5el — e~2t),

D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +¢—2), D (el 4 t) ¢ TOMOLIBIO TEOPEMBI 0 KOOPAMHATAX 06pa3a BEKTOPA.
Otger.a) De! = ¢!, De 2 = —2¢72 D (5el — e 2) = et + 2e~ 2,
D(et+e24t—2)=e —2 241 D(e'+1t)=e +1.
6) 6asuc BbIGEPEM «IIPOTACKUBAHHEM eIMHUUKH uepe3 napameTpeli»: B = {e'; e 1; t}.

Haiinem matpuuy oneparopa D B 6asuce B: Ap =

[ﬁet]sz[et]B:[1-et+0-e’2t+0-0-1+0-t]5:

OO O



3anaua 1. Ha uswuHeiiHom mnpocTpaHcTBe QYHKUME BHIA f(t):Aet+Be_2t+C+Dt 3a-
jan onepatop mndbepentmpoanus D = e Haitnre:  a) Bexrtopnl Def, De™2, D (5el — e~2t),

D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +¢—2), D (el 4 t) ¢ TOMOLIBIO TEOPEMBI 0 KOOPAMHATAX 06pa3a BEKTOPA.
Otger.a) De! = ¢!, De 2 = —2¢72 D (5el — e 2) = et + 2e~ 2,
D(et+e24t—2)=e —2 241 D(e'+1t)=e +1.
6) 6asuc BbIGEPEM «IIPOTACKUBAHHEM eIMHUUKH uepe3 napameTpeli»: B = {e'; e 1; t}.

Haiinem matpuuy oneparopa D B 6asuce B: Ap =

[ﬁet]sz[et]B:[1-et+0-e’2t+0-0-1+0-t]5:

~ NOoO OO
OO O



3anaua 1. Ha uswuHeiiHom mnpocTpaHcTBe QYHKUME BHIA f(t):Aet+Be_2t+C+Dt 3a-
jan onepatop mndbepentmpoanus D = e Haitnre:  a) Bexrtopnl Def, De™2, D (5el — e~2t),

D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +¢—2), D (el 4 t) ¢ TOMOLIBIO TEOPEMBI 0 KOOPAMHATAX 06pa3a BEKTOPA.
Otger.a) De! = ¢!, De 2 = —2¢72 D (5el — e 2) = et + 2e~ 2,
D(et+e24t—2)=e —2 241 D(e'+1t)=e +1.
6) 6asuc BbIGEPEM «IIPOTACKUBAHHEM eIMHUUKH uepe3 napameTpeli»: B = {e'; e 1; t}.
1

Haiinem matpuuy oneparopa D B 6asuce B: Ap = 8
0

D =



3anaua 1. Ha uswuHeiiHom mnpocTpaHcTBe QYHKUME BHIA f(t):Aet+Be_2t+C+Dt 3a-
jan onepatop mndbepentmpoanus D = e Haitnre:  a) Bexrtopnl Def, De™2, D (5el — e~2t),

D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +¢—2), D (el 4 t) ¢ TOMOLIBIO TEOPEMBI 0 KOOPAMHATAX 06pa3a BEKTOPA.
Otger.a) De! = ¢!, De 2 = —2¢72 D (5el — e 2) = et + 2e~ 2,
D(et+e24t—2)=e —2 241 D(e'+1t)=e +1.
6) 6asuc BbIGEPEM «IIPOTACKUBAHHEM eIMHUUKH uepe3 napameTpeli»: B = {e'; e 1; t}.
1

Haiinem matpuuy oneparopa D B 6asuce B: Ap = 8
0



3anaua 1. Ha uswuHeiiHom mnpocTpaHcTBe QYHKUME BHIA f(t):Aet+Be_2t+C+Dt 3a-
jan onepatop mndbepentmpoanus D = e Haitnre:  a) Bexrtopnl Def, De™2, D (5el — e~2t),

D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +¢—2), D (el 4 t) ¢ TOMOLIBIO TEOPEMBI 0 KOOPAMHATAX 06pa3a BEKTOPA.
Otger.a) De! = ¢!, De 2 = —2¢72 D (5el — e 2) = et + 2e~ 2,
D(et+e24t—2)=e —2 241 D(e'+1t)=e +1.
6) 6asuc BbIGEPEM «IIPOTACKUBAHHEM eIMHUUKH uepe3 napameTpeli»: B = {e'; e 1; t}.
1

Haiinem matpuuy oneparopa D B 6asuce B: Ap = 8
0

[ﬁe’Qt]B:[e’Qt]B:[O-et—2-6’2t+0-0-1+0-t]5:



3anaua 1. Ha uswuHeiiHom mnpocTpaHcTBe QYHKUME BHIA f(t):Aet+Be_2t+C+Dt 3a-
jan onepatop mndbepentmpoanus D = e Haitnre:  a) Bexrtopnl Def, De™2, D (5el — e~2t),

D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +¢—2), D (el 4 t) ¢ TOMOLIBIO TEOPEMBI 0 KOOPAMHATAX 06pa3a BEKTOPA.
Otger.a) De! = ¢!, De 2 = —2¢72 D (5el — e 2) = et + 2e~ 2,
D(et+e24t—2)=e —2 241 D(e'+1t)=e +1.
6) 6asuc BbIGEPEM «IIPOTACKUBAHHEM eIMHUUKH uepe3 napameTpeli»: B = {e'; e 1; t}.
1

Haiinem matpuuy oneparopa D B 6asuce B: Ap = 8
0

[ﬁe’Qt]B:[e’Qt]B:[O-et—2-6’2t+0-0-1+0-t]5:



3anaua 1. Ha uswuHeiiHom mnpocTpaHcTBe QYHKUME BHIA f(t):Aet+Be_2t+C+Dt 3a-
jan onepatop mndbepentmpoanus D = e Haitnre:  a) Bexrtopnl Def, De™2, D (5el — e~2t),

D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +¢—2), D (el 4 t) ¢ TOMOLIBIO TEOPEMBI 0 KOOPAMHATAX 06pa3a BEKTOPA.
Otger.a) De! = ¢!, De 2 = —2¢72 D (5el — e 2) = et + 2e~ 2,
D(et+e24t—2)=e —2 241 D(e'+1t)=e +1.
6) 6asuc BbIGEPEM «IIPOTACKUBAHHEM eIMHUUKH uepe3 napameTpeli»: B = {e'; e 1; t}.

1 0
Haiinem matpuuy oneparopa D B 6asuce B: Ap = 8 _(2)
0 0
0
[ﬁe*%]s =g =[0-¢—-2-¢240-0-1+0-t]g = —3
0



3anaua 1. Ha uswuHeiiHom mnpocTpaHcTBe QYHKUME BHIA f(t):Aet+Be_2t+C+Dt 3a-
jan onepatop mndbepentmpoanus D = e Haitnre:  a) Bexrtopnl Def, De™2, D (5el — e~2t),

D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +¢—2), D (el 4 t) ¢ TOMOLIBIO TEOPEMBI 0 KOOPAMHATAX 06pa3a BEKTOPA.
Otger.a) De! = ¢!, De 2 = —2¢72 D (5el — e 2) = et + 2e~ 2,
D(et+e24t—2)=e —2 241 D(e'+1t)=e +1.
6) 6asuc BbIGEPEM «IIPOTACKUBAHHEM eIMHUUKH uepe3 napameTpeli»: B = {e'; e 1; t}.

1 0

. A 0 —2
Haiinem matpuiy oneparopa D B 6asuce b: A = 0 0
0 0



3anaua 1. Ha uswuHeiiHom mnpocTpaHcTBe QYHKUME BHIA f(t):Aet+Be_2t+C+Dt 3a-
jan onepatop mndbepentmpoanus D = e Haitnre:  a) Bexrtopnl Def, De™2, D (5el — e~2t),

D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +¢—2), D (el 4 t) ¢ TOMOLIBIO TEOPEMBI 0 KOOPAMHATAX 06pa3a BEKTOPA.
Otger.a) De! = ¢!, De 2 = —2¢72 D (5el — e 2) = et + 2e~ 2,
D(et+e24t—2)=e —2 241 D(e'+1t)=e +1.
6) 6asuc BbIGEPEM «IIPOTACKUBAHHEM eIMHUUKH uepe3 napameTpeli»: B = {e'; e 1; t}.

1 0

. A 0 —2
Haiinem matpuiy oneparopa D B 6asuce b: A = 0 0
0 0



3anaua 1. Ha uswuHeiiHom mnpocTpaHcTBe QYHKUME BHIA f(t):Aet+Be_2t+C+Dt 3a-
jan onepatop mndbepentmpoanus D = e Haitnre:  a) Bexrtopnl Def, De™2, D (5el — e~2t),

D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +¢—2), D (el 4 t) ¢ TOMOLIBIO TEOPEMBI 0 KOOPAMHATAX 06pa3a BEKTOPA.
Otger.a) De! = ¢!, De 2 = —2¢72 D (5el — e 2) = et + 2e~ 2,
D(et+e24t—2)=e —2 241 D(e'+1t)=e +1.
6) 6asuc BbIGEPEM «IIPOTACKUBAHHEM eIMHUUKH uepe3 napameTpeli»: B = {e'; e 1; t}.

1 0

. A 0 —2
Haiinem matpuiy oneparopa D B 6asuce b: A = 0 0
0 0

[131]5:[O]B:[O-et+0-e’2t+0-1—|—0-t]52



3anaua 1. Ha uswuHeiiHom mnpocTpaHcTBe QYHKUME BHIA f(t):Aet+Be_2t+C+Dt 3a-
jan onepatop mndbepentmpoanus D = e Haitnre:  a) Bexrtopnl Def, De™2, D (5el — e~2t),

D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +¢—2), D (el 4 t) ¢ TOMOLIBIO TEOPEMBI 0 KOOPAMHATAX 06pa3a BEKTOPA.
Otger.a) De! = ¢!, De 2 = —2¢72 D (5el — e 2) = et + 2e~ 2,
D(et+e24t—2)=e —2 241 D(e'+1t)=e +1.
6) 6asuc BbIGEPEM «IIPOTACKUBAHHEM eIMHUUKH uepe3 napameTpeli»: B = {e'; e 1; t}.
1 0
0 -2
0 O
0 O

Haiinem matpuuy oneparopa D B 6asuce B: Ap =

[131]5:[O]B:[O-et+0-e’2t+0-1—|—0-t]52

o O OO



3anaua 1. Ha uswuHeiiHom mnpocTpaHcTBe QYHKUME BHIA f(t):Aet+Be_2t+C+Dt 3a-
jan onepatop mndbepentmpoanus D = e Haitnre:  a) Bexrtopnl Def, De™2, D (5el — e~2t),

D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +¢—2), D (el 4 t) ¢ TOMOLIBIO TEOPEMBI 0 KOOPAMHATAX 06pa3a BEKTOPA.

Otger.a) De! = ¢!, De 2 = —2¢72 D (5el — e 2) = et + 2e~ 2,
D(et+e24t—2)=e —2 241 D(e'+1t)=e +1.
6) 6asuc BbIGEPEM «IIPOTACKUBAHHEM eIMHUUKH uepe3 napameTpeli»: B = {e'; e 1; t}.
1 00
0 -2 0
0 00
0 00

Haiinem matpuuy oneparopa D B 6asuce B: Ap =

[131]5:[O]B:[O-et+0-e’2t+0-1—|—0-t]52

o O OO



3anaua 1. Ha uswuHeiiHom mnpocTpaHcTBe QYHKUME BHIA f(t):Aet+Be_2t+C+Dt 3a-
jan onepatop mndbepentmpoanus D = e Haitnre:  a) Bexrtopnl Def, De™2, D (5el — e~2t),

D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +¢—2), D (el 4 t) ¢ TOMOLIBIO TEOPEMBI 0 KOOPAMHATAX 06pa3a BEKTOPA.
Otger.a) De! = ¢!, De 2 = —2¢72 D (5el — e 2) = et + 2e~ 2,
D(et+e24t—2)=e —2 241 D(e'+1t)=e +1.
6) 6asuc BbIGEPEM «IIPOTACKUBAHHEM eIMHUUKH uepe3 napameTpeli»: B = {e'; e 1; t}.

1 00

. A 0 -2 0
Haiinem matpuiy oneparopa D B 6asuce b: A = 0 0 0
0 00



3anaua 1. Ha uswuHeiiHom mnpocTpaHcTBe QYHKUME BHIA f(t):Aet+Be_2t+C+Dt 3a-
jan onepatop mndbepentmpoanus D = e Haitnre:  a) Bexrtopnl Def, De™2, D (5el — e~2t),

D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +¢—2), D (el 4 t) ¢ TOMOLIBIO TEOPEMBI 0 KOOPAMHATAX 06pa3a BEKTOPA.
Otger.a) De! = ¢!, De 2 = —2¢72 D (5el — e 2) = et + 2e~ 2,
D(et+e24t—2)=e —2 241 D(e'+1t)=e +1.
6) 6asuc BbIGEPEM «IIPOTACKUBAHHEM eIMHUUKH uepe3 napameTpeli»: B = {e'; e 1; t}.

1 00

. A 0 -2 0
Haiinem matpuiy oneparopa D B 6asuce b: A = 0 0 0
0 00



3anaua 1. Ha uswuHeiiHom mnpocTpaHcTBe QYHKUME BHIA f(t):Aet+Be_2t+C+Dt 3a-
jan onepatop mndbepentmpoanus D = e Haitnre:  a) Bexrtopnl Def, De™2, D (5el — e~2t),

D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +¢—2), D (el 4 t) ¢ TOMOLIBIO TEOPEMBI 0 KOOPAMHATAX 06pa3a BEKTOPA.
Otger.a) De! = ¢!, De 2 = —2¢72 D (5el — e 2) = et + 2e~ 2,
D(et+e24t—2)=e —2 241 D(e'+1t)=e +1.
6) 6asuc BbIGEPEM «IIPOTACKUBAHHEM eIMHUUKH uepe3 napameTpeli»: B = {e'; e 1; t}.

1 00

. A 0 -2 0
Haiinem matpuiy oneparopa D B 6asuce b: A = 0 0 0
0 00

[ﬁt}sz[l]sz[O-et+0-e*2t+1-1+0-t]5:



3anaua 1. Ha uswuHeiiHom mnpocTpaHcTBe QYHKUME BHIA f(t):Aet+Be_2t+C+Dt 3a-
jan onepatop mndbepentmpoanus D = e Haitnre:  a) Bexrtopnl Def, De™2, D (5el — e~2t),

D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +¢—2), D (el 4 t) ¢ TOMOLIBIO TEOPEMBI 0 KOOPAMHATAX 06pa3a BEKTOPA.
Otger.a) De! = ¢!, De 2 = —2¢72 D (5el — e 2) = et + 2e~ 2,
D(et+e24t—2)=e —2 241 D(e'+1t)=e +1.
6) 6asuc BbIGEPEM «IIPOTACKUBAHHEM eIMHUUKH uepe3 napameTpeli»: B = {e'; e 1; t}.

1 00

. A 0 -2 0
Haiinem matpuiy oneparopa D B 6asuce b: A = 0 0 0
0 0

[ﬁt}sz[l]sz[O-et+0-e*2t+1-1+0-t]5:

O = OO

|



3anaua 1. Ha uswuHeiiHom mnpocTpaHcTBe QYHKUME BHIA f(t):Aet+Be_2t+C+Dt 3a-
jan onepatop mndbepentmpoanus D = e Haitnre:  a) Bexrtopnl Def, De™2, D (5el — e~2t),

D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +¢—2), D (el 4 t) ¢ TOMOLIBIO TEOPEMBI 0 KOOPAMHATAX 06pa3a BEKTOPA.
Otger.a) De! = ¢!, De 2 = —2¢72 D (5el — e 2) = et + 2e~ 2,
D(et+e24t—2)=e —2 241 D(e'+1t)=e +1.
6) 6asuc BbIGEPEM «IIPOTACKUBAHHEM eIMHUUKH uepe3 napameTpeli»: B = {e'; e 1; t}.

1 000

) . 0 -2 0 0
Haiinem matpuiy oneparopa D B 6asuce b: A = 0 00 1
0 00

[ﬁt}sz[l]sz[O-et+0-e*2t+1-1+0-t]5:

O = OO

|



3anaua 1. Ha uswuHeiiHom mnpocTpaHcTBe QYHKUME BHIA f(t):Aet+Be_2t+C+Dt 3a-
jan onepatop mndbepentmpoanus D = e Haitnre:  a) Bexrtopnl Def, De™2, D (5el — e~2t),

D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +¢—2), D (el 4 t) ¢ TOMOLIBIO TEOPEMBI 0 KOOPAMHATAX 06pa3a BEKTOPA.
Otger.a) De! = ¢!, De 2 = —2¢72 D (5el — e 2) = et + 2e~ 2,
D(et+e24t—2)=e —2 241 D(e'+1t)=e +1.
6) 6asuc BbIGEPEM «IIPOTACKUBAHHEM eIMHUUKH uepe3 napameTpeli»: B = {e'; e 1; t}.

1 000

) . 0 -2 0 0
Haiinem matpuiy oneparopa D B 6asuce b: A = 0 00 1
0O 000

Bocnosib3yemcsi TeopemMoi 0 KoopauHaTax o0pa3a BeKTopa:
([De], [pe] [Det -] [Dlet+e+e-2) [Deet+0],) -



3anaua 1. Ha uswuHeiiHom mnpocTpaHcTBe QYHKUME BHIA f(t):Aet+Be_2t+C+Dt 3a-
jan onepatop mndbepentmpoanus D = e Haitnre:  a) Bexrtopnl Def, De™2, D (5el — e~2t),

D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +¢—2), D (el 4 t) ¢ TOMOLIBIO TEOPEMBI 0 KOOPAMHATAX 06pa3a BEKTOPA.
Otger.a) De! = ¢!, De 2 = —2¢72 D (5el — e 2) = et + 2e~ 2,
D(et+e24t—2)=e —2 241 D(e'+1t)=e +1.
6) 6asuc BbIGEPEM «IIPOTACKUBAHHEM eIMHUUKH uepe3 napameTpeli»: B = {e'; e 1; t}.

1 000

) . 0 -2 0 0
Haiinem matpuiy oneparopa D B 6asuce b: A = 0 00 1
0O 000

Bocnosib3yemcsi TeopemMoi 0 KoopauHaTax o0pa3a BeKTopa:
([De], [pe] [Det -] [Dlet+e+e-2) [Deet+0],) -

1 000 10 5 11

o =200 01 -1 10]_

“lo o001 00 0 -20 |
0 00 0 00 0 11



3anaua 1. Ha uswuHeiiHom mnpocTpaHcTBe QYHKUME BHIA f(t):Aet+Be_2t+C+Dt 3a-
jan onepatop mndbepentmpoanus D = e Haitnre:  a) Bexrtopnl Def, De™2, D (5el — e~2t),

D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +¢—2), D (el 4 t) ¢ TOMOLIBIO TEOPEMBI 0 KOOPAMHATAX 06pa3a BEKTOPA.
Otger.a) De! = ¢!, De 2 = —2¢72 D (5el — e 2) = et + 2e~ 2,
D(et+e24t—2)=e —2 241 D(e'+1t)=e +1.
6) 6asuc BbIGEPEM «IIPOTACKUBAHHEM eIMHUUKH uepe3 napameTpeli»: B = {e'; e 1; t}.

1 000

) . 0 -2 0 0
Haiinem matpuiy oneparopa D B 6asuce b: A = 0 00 1
0O 000

Bocnosib3yemcsi TeopemMoi 0 KoopauHaTax o0pa3a BeKTopa:
([De], [pe] [Det -] [Dlet+e+e-2) [Deet+0],) -

1 000 10 5 11 1 05 11

o =200 01 -1 10| [0 -22-20

o o001 00 0-20|" o o0 11]"
0 000 00 0 11 0 00 00



3anaua 1. Ha uswuHeiiHom mnpocTpaHcTBe QYHKUME BHIA f(t):Aet+Be_2t+C+Dt 3a-
jan onepatop mndbepentmpoanus D = e Haitnre:  a) Bexrtopnl Def, De™2, D (5el — e~2t),

D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +¢—2), D (el 4 t) ¢ TOMOLIBIO TEOPEMBI 0 KOOPAMHATAX 06pa3a BEKTOPA.
Otger.a) De! = ¢!, De 2 = —2¢72 D (5el — e 2) = et + 2e~ 2,
D(et+e24t—2)=e —2 241 D(e'+1t)=e +1.
6) 6asuc BbIGEPEM «IIPOTACKUBAHHEM eIMHUUKH uepe3 napameTpeli»: B = {e'; e 1; t}.

1 000

) . 0 -2 0 0
Haiinem matpuiy oneparopa D B 6asuce b: A = 0 00 1
0O 000

Bocnosib3yemcsi TeopemMoi 0 KoopauHaTax o0pa3a BeKTopa:
([De] |De] [Det—e)|g [Dlet+e+t-2)| . [Dler+1)]) =

1 000 10 5 11 1 05 11
o200 01 -1 10| [0 -22-=20
10 001 00 0 -201] 0o o0 11
0 000 00 0 11 0 00 00
Det=1-et40-e240-140-t=



3anaua 1. Ha uswuHeiiHom mnpocTpaHcTBe QYHKUME BHIA f(t):Aet+Be_2t+C+Dt 3a-
jan onepatop mndbepentmpoanus D = e Haitnre:  a) Bexrtopnl Def, De™2, D (5el — e~2t),

D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +¢—2), D (el 4 t) ¢ TOMOLIBIO TEOPEMBI 0 KOOPAMHATAX 06pa3a BEKTOPA.
Otger.a) Det = e, De % = —2¢2 D (be! — e %) = bel + 2e %,
D(et+e24t—2)=e —2 241 D(e'+1t)=e +1.
6) 6a3uc BbIOEPEM <IIPOTACKMBAHMEM €IMHUUKH uepe3 napametpbi»: B = {e'; e7%; 1; t}.

1 000

) . 0 -2 0 0
Haiinem matpuiy oneparopa D B 6asuce b: A = 0 00 1
0O 000

Bocnosib3yemcsi TeopemMoi 0 KoopauHaTax o0pa3a BeKTopa:
([De], [pe] [Det -] [Dlet+e+e-2) [Deet+0],) -

1 000 10 5 11 1 05 11

o =200 01 -1 10| [0 -22-20

o o001 00 0-20|"|o0o o0 11]"
0 000 00 0 11 0 00 00

Det=1-e¢t40-e24+0-14+0-t=e",



3anaua 1. Ha uswuHeiiHom mnpocTpaHcTBe QYHKUME BHIA f(t):Aet+Be_2t+C+Dt 3a-
jan onepatop mndbepentmpoanus D = e Haitnre:  a) Bexrtopnl Def, De™2, D (5el — e~2t),

D(et+e2+¢—2), D(el +1t); 6)marpuiy oreparopa D; B) Bektopbl De!, De~2 D (5el — e=2t),
D (et +e 2 +¢—2), D (el 4 t) ¢ TOMOLIBIO TEOPEMBI 0 KOOPAMHATAX 06pa3a BEKTOPA.
Otger.a) De! = ¢!, De 2 = —2¢72 D (5el — e 2) = et + 2e~ 2,
D(et+e24t—2)=e —2 241 D(e'+1t)=e +1.
6) 6asuc BbIGEPEM «IIPOTACKUBAHHEM eIMHUUKH uepe3 napameTpeli»: B = {e'; e 1; t}.

1 000

) . 0 -2 0 0
Haiinem matpuiy oneparopa D B 6asuce b: A = 0 00 1
0O 000

Bocnosib3yemcsi TeopemMoi 0 KoopauHaTax o0pa3a BeKTopa:
([per], [De] [Det -] [Dlet+ee-2) [Deet+0],) -

1 000 10 5 11 1 05 11
o200 01 -1 10| [0 -=22 20
10 001 00 0 -201] 1o o0 11

0O 000 00 O 11 0O 00 00O
Det =1-e+0-e240-140-t=¢", De2=0-e+(=2)-e240-140-t=



3anaua 1. Ha auseiinom npocrtpaHcTBe QyHKuMid Bupa f(t) = Aet + Be 2 + C' + Dt 3a-
- d R R .
JaH oneparop auddepentupopanns D = e Haiinure: a) Bektopel De!, De 2, D (5e! —e™2t),

D(et+e2+¢—2), D(e +t); 6)marpuiy orepatopa D; B) BekTopbl Det, De=2!, D (5¢! — e=2t)
D(et+e24+t—2),D (e -+ ¢) C IOMOLLBIO TEOPEMBI 0 KOOPAMHATAX 06pa3a BEKTOpA.
Otger.a) De! = ¢!, De 2t = —2¢ 20 D (5el — e 2) = el + 2e~ 2,
D(et+e_2t+t—2):e —2e % +1, D(e +1t)=¢€" + 1.
6) 6asuc BbIGEPEM «IIPOTACKUBAHHEM eIMHUUKH uepe3 napameTpei»: B = {e'; e 1; t}.

y

1 000

) . 0 -2 0 0
Haiinem matpuiy oneparopa D B 6asuce b: A = 0 00 1
0O 000

Bocnosib3yemcsi TeopemMoi 0 KoopauHaTax o0pa3a BeKTopa:
([De]g [P (DG —eg [Dlet+ e +e-2)|p [P+ ) =

1 000 10 5 11 1 05 11
o =200 01 -1 10] [0 -22-20
1o o001 00 0 -20 0o 00 1 1]

0 00O 00 0 11 0O 00 00
Det=1-e+0-e24+0-140-t=¢'", De2=0-e+(—=2)-e2+0-14+0-t=—2e 2



3anaua 1. Ha auseiinom npocrtpaHcTBe QyHKuMid Bupa f(t) = Aet + Be 2 + C' + Dt 3a-
- d R R .
JaH oneparop auddepentupopanns D = e Haiinure: a) Bektopel De!, De 2, D (5e! —e™2t),

D(et+e2+¢—2), D(e +t); 6)marpuiy orepatopa D; B) BekTopbl Det, De=2!, D (5¢! — e=2t)
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Pewmwenue 3anaum 2.
3apava 2. Hasiuneiinom npocTpancTBe MaTPULL pA3MEPHOCTH 2 X 2 JIMHEHbIN onepaTop L 3ajaH
hopmyuioit:
L(X)=X'-X.
Haiigure matpuny oneparopa Lu NpOBePbTE BbIMOJHEHHE TeOpeMbl 0 KOOpaMHaTax oOpasa BekTopa
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0O 0 00
0 —1 10
Wrak, Lg = 0 1 —1 0 .Ilo Teopeme 0 KoopauHaTax o6pa3a BeKTopa UMeeM
0O 0 00
0O 0 00 1
{£<1 o)‘ o -1 10 N
01/]p 0O 1 -1 0 0
0O 0 00 1



3anaua 2. Ha siineiinom npoctpaHcTBe MaTpUll pa3MePHOCTH 2 X 2 JIMHEeWHbIN onepatop L 3anaH
bopmy.Jioit:

L(X)=X'-X.
Haiinure matpuiy onepatopa L U NpoBepbTe BHITOJHEHHE TEOPEMbI 0 KOOpAMHATaX 00pa3a BeKTopa
~( 10 ~ (0 1 ~ (2 —1
C TIOMOLLBIO BBIUMCJICHHS BEKTOPOB L 01 ) L 10 ) L 1 0
10 0 1 0 0 0 0
OTBeT.BOSbMeM6a3HcB—{<O 0),<0 0),(1 O)’<O 1)}
0O 0 00
0 -1 10
Wrak, Lg = 0 1 -1 0 | [To Teopeme 0 KoopauHaTax o6pa3a BEKTOpa HMEEM
0O 0 00
) 0O 0 00 1 0
i 10 10 -1 10 O]l _[ O
01/]p 10 1 -1 0 o] | O
0O 0 00 1 0




3anaua 2. Ha siineiinom npoctpaHcTBe MaTpUll pa3MePHOCTH 2 X 2 JIMHEeWHbIN onepatop L 3anaH
bopmy.Jioit:

L(X)=X'-X.
Haiinure matpuiy onepatopa L U NpoBepbTe BHITOJHEHHE TEOPEMbI 0 KOOpAMHATaX 00pa3a BeKTopa
~(1 0 ~ (0 1 ~ (2 —1
C TIOMOLLBIO BBIUMCJICHHS BEKTOPOB L 01 ) L 10 ) L 1 0
10 0 1 0 0 0 0
OTBeT.BOSbMeM6a3HcB—{<O 0),<0 0),(1 O)’<O 1)}
0O 0 00
0 -1 10
Wrak, Lg = 0 1 -1 0 .Ilo Teopeme 0 KoopauHaTax o6pa3a BeKTopa UMeeM
0O 0 00
) 0O 0 00 1 0
L L0 (o -t 1o 011V C npyroii CTOPOHBI
01)]g" o 1 -1oflof"fo] "™ POIEL
0O 0 00 1 0




3anaua 2. Ha siinerinom npocTpancTBe MaTpUll Pa3MEPHOCTH 2 X 2 IMHEHWHbIHA onepaTop L sanan
bopmy.Jioit:
L(X)=X'-X.
Haiimire matpuiy oneparopa L v mpoBepbTe BLIMOIHEHHE TEOPeMbI 0 KOOPAMHATAX 06pasa BeKTOpa

C MOMOLILbIO BBIUMCJIEHHS BEKTOPOB L (1) (1) . L (1) (1] . L ? _é
10 0 1 0 0 0 0
OTBeT.BOSbMeM6a3HcB—{<O 0),<0 0),(1 O)’<O 1)}
0O 0 00
0 -1 10
Wrak, Lg = 0 1 -1 0 | [To Teopeme 0 KoopauHaTax o6pa3a BEKTOpa HMEEM
0O 0 00
) 0O 0 00 1 0
{ﬁ( L0 ) (ot 1o L I C npyro# CTOPOHbI
01/]p 0 1 -1 0 0 0 |- ’
0O 0 00 1 0




3anaua 2. Ha siinerinom npocTpancTBe MaTpUll Pa3MEPHOCTH 2 X 2 IMHEHWHbIHA onepaTop L sanan
bopmy.Jioit:
L(X)=X'-X.
Haiimire matpuiy oneparopa L v mpoBepbTe BLIMOIHEHHE TEOPeMbI 0 KOOPAMHATAX 06pasa BeKTOpa

C MOMOLILbIO BBIUMCJIEHHS BEKTOPOB L (1) (1) . L (1) (1] . L ? _é
10 0 1 0 0 0 0
OTBeT.BOSbMeM6a3HcB—{<O 0),<0 0),(1 O)’<O 1)}
0O 0 00
0 -1 10
Wrak, Lg = 0 1 -1 0 | [To Teopeme 0 KoopauHaTax o6pa3a BEKTOpa HMEEM
0O 0 00
) 0O 0 00 1 0
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3anaua 2. Ha siineiinom npoctpaHcTBe MaTpUll pa3MePHOCTH 2 X 2 JIMHEeWHbIN onepatop L 3anaH
bopmy.Jioit:

L(X)=X'-X.
Haiinure matpuiy onepatopa L U NpoBepbTe BHITOJHEHHE TEOPEMbI 0 KOOpAMHATaX 00pa3a BeKTopa
~(1 0 ~ (0 1 ~ (2 —1
C TIOMOLLBIO BBIUMCJICHHS BEKTOPOB L 01 ) L 10 ) L 1 0
10 0 1 0 0 0 0
OTBeT.BOSbMeM6a3HcB—{<O 0),<0 0),(1 O)’<O 1)}
0O 0 00
0 -1 10
Wrak, Lg = 0 1 -1 0 .Ilo Teopeme 0 KoopauHaTax o6pa3a BeKTopa UMeeM
0O 0 00
) 0O 0 00 1 0
L L0 (o -t 1o 011V C npyroii CTOPOHBI
01)]g" o 1 -1oflof"fo] "™ POIEL
0O 0 00 1 0

o O

o O OO

G D= (G 9) - ()]

0 j—
0/1p N
T.€. 10 oNnpeaeJ€ HUKO KOOPAUHAT BEKTOpaA

e e -



3anaua 2. Ha siinerinom npocTpancTBe MaTpUll Pa3MEPHOCTH 2 X 2 IMHEHWHbIHA onepaTop L sanan
bopmy.Jioit:
L(X)=X'-X.
Haiimire matpuiy oneparopa L v mpoBepbTe BLIMOIHEHHE TEOPeMbI 0 KOOPAMHATAX 06pasa BeKTOpa

C TTIOMOLIbIO BLIYUCJIEHHUST BeKTopOBi L0 L 01 L 2 -1
0 1) 10 ) 1 0
10 0 1 0 0 0 0
OTBeT.BOSbMeM6a3HcB—{<O 0),<0 0),(1 O)’<O 1)}
0O 0 00
0 -1 10
Wrak, Lg = 0 1 -1 0 | [To Teopeme 0 KoopauHaTax o6pa3a BEKTOpa HMEEM
0O 0 00
) 0O 0 00 0 0
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3anaua 2. Ha siineiinom npoctpaHcTBe MaTpUll pa3MePHOCTH 2 X 2 JIMHEeWHbIN onepatop L 3anaH
bopmy.Jioit:

L(X)=X'-X.
Haiinure matpuiy onepatopa L U NpoBepbTe BHITOJHEHHE TEOPEMbI 0 KOOpAMHATaX 00pa3a BeKTopa
~( 10 ~ (0 1 ~ (2 —1
C TIOMOLLBIO BBIUMCJICHHS BEKTOPOB L 01 ) L 10 ) L 1 0
10 0 1 0 0 0 0
OTBeT.BOSbMeM6a3HcB—{<O 0),<0 0),(1 O)’<O 1)}
0O 0 00
0 -1 10
Wrak, Lg = 0 1 -1 0 | [To Teopeme 0 KoopauHaTax o6pa3a BEKTOpa HMEEM
0O 0 00
0O 0 00 2 0
i 2 —1 10 -1 10 -1 1 2 C .
10 )|g =10 1 -1 0 1 | = | _a [ Capyroiicropous,
0O 0 00 0 0




3anaua 2. Ha siineiinom npoctpaHcTBe MaTpUll pa3MePHOCTH 2 X 2 JIMHEeWHbIN onepatop L 3anaH
bopmy.Jioit:

L(X)=X'-X.
Ha#igure maTpuny oneparopa Lu MPOBEPHTE BLIMOJHEHHE TEOPEMbI 0 KOOpPAMHATAX 00pa3a BeKTopa
~( 10 ~ (0 1 ~ (2 -1
C TIOMOLLBIO BBIUMCJICHHS BEKTOPOB L 01 ) L 10 ) L 1 0
OTBCT.BOSI;MGM683HCB={((1) 8),(8 (1)),(? 8),<8 ?)}
0O 0 00
0 —1 10
Wrak, Lg = 0 1 —1 0 .Ilo Teopeme 0 KoopauHaTax o6pa3a BeKTopa UMeeM
0O 0 00
=00 )] 0 0l 22 0)]g) -
01 B 1 B 1 0/|p
0O 0 00 1 0 2 00 O
1 0 -1 1 0 01 -1} _ 100 2
10 1 -1 0 01 11 | 00 =2
0O 0 00 1 0 O 00 O



Pewmienue 3anaum 3.

3anaua 3. Ha smneiinom npoctpancTBe MHOMOUJICHOB CTENEHH He Bbillle 2 JIMHEHHbIE OrepaTo-
pel A 1 B onpeneietn! Gopmyiamu: fl(f(x)) = f(2—x), B (f(x)) = 2%f (%) Haiinure matpuiipi

oneparoposn fl, B, (A + B), (fl . E)



3anaua 3. Ha sinneiinom npoctpancTBe MHOTOUICHOB CTENEHU He Bbillle 2 JUHelHbIe onepaTtopbl A
u B onpenenetbl popmyaami: A (f(z)) = f(2 —z), B(f(z)) = 2%f (%) Hatiaure maTpuibi onepa-
TopoB A, B, (A + B), (A . B).

OtBet. [locTaHoBKa 3ajaund HEKOPPEKTHA, TaK KaK He yKasaH COOTBETCTBYIOLIMH 6asuc. Bodbmem

ecrectBeHHbli 6asuc: B = {29 z, 2?}. Hafinem matpuusi onepatopos A, B. Hanomuum, 4to B T€OpHK
MHOTI'OUJIEHOB le/IHldMaeTCH 1o Ol_lpeﬂeJIeHl/llO, yTo ﬂ?o =1.

1
A(xo):(Q—x)ozlzl-x0+0-x+0-x2ﬁ [A(IO)]B: 01,
0
) ) 2
Ax)=2-2)=2-24+(-1)-2+0-2° = [A(x)]B: —(1) ,
) ) 4
A =02-2)?=4-2"+(-4) z+1-2° = [A(xQ)]B: —411 :

2
nostomy Ag = | 0 1 —4
00



3anaua 3. Ha sinneiinom npoctpancTBe MHOTOUICHOB CTENEHU He Bbillle 2 JUHelHbIe onepaTtopbl A

u B onpenenenst hopmynamu: A (f(z)) = f(2 —z), B(f(z)) = 22f (%) Hatiaure maTpuibi onepa-
ropon 4, B, (A+B), (4-B).

OrtBer.
A (.0 2 (1 ’ 2 0 2 A (.0 0
B(x):x (;) =2r"=0-224+0-2+1-2° = [A(:L’)]B: (1) ,



3anaua 3. Ha sinneiinom npocrpanctse MHOMOUICHOB CTENEHH He Bbille 2 JIHHEIHEIE onepatopsl A
u B onpenenenst hopmynamu: A (f(z)) = f(2 —z), B(f(z)) = 22f (%) Hatiaure maTpuibi onepa-
ropon 4, B, (A+B), (4-B).

Otser.
0

01,

0
B(wo):ﬁ(l) =2°=0-2"40-2+1-2° = [A(:UO)] =
1

b

oo

B(z) = a? <1> —2=0-2"41-2+40-2° = [A@;)]B:



3anaua 3. Ha sinneiinom npocrpanctse MHOMOUICHOB CTENEHH He Bbille 2 JIHHEIHEIE onepatopsl A
u B onpenenenst hopmynamu: A (f(z)) = f(2 —z), B(f(z)) = 22f (%) Hatiaure maTpuibi onepa-
Topos A, B, (A + B), (A : B).

Otser.

0
B(wo):ﬁ(l) =2°=0-2"40-2+1-2° = [fl(xo)] =

T b

2
E(mﬂz:ﬂ(é) =1=1-2"+0-240-2°> = [/Al(mQ)} =

E(:c):a,j(l):x:O~x0—|—1~x+O~x2:> [A(m)] = z



3anaua 3. Ha sinneiinom npocrpanctse MHOMOUICHOB CTENEHH He Bbille 2 JIHHEIHEIE onepatopsl A
u B onpenenenst hopmynamu: A (f(z)) = f(2 —z), B(f(z)) = 22f (%) Hatiaure maTpuibi onepa-
ropon 4, B, (A+B), (4-B).

OrtBer.
A (.0 2 1’ 2 0 2 A (.0 0
B(x):x (E) =2r"=0-224+0-2+1-2° = [A(x)]sz (1) ,

T b

2
B(m2)2x2(1> =1=1-2"+0-240-2°> = [A(ﬁ)} =

T

E(:{;):mj(l):x:O~x0—|—1~x+O«x2:> [A(x)] = z



3anaua 3. Ha sinneiinom npocrpanctse MHOMOUICHOB CTENEHH He Bbille 2 JIHHEIHEIE onepatopsl A
u B onpenenenst hopmynamu: A (f(z)) = f(2 —z), B(f(z)) = 22f (%) Hatiaure maTpuibi onepa-
ropon 4, B, (A+B), (4-B).

OTser.
- 1\° [ ] 0
B(xo):x2<_) =2"=0-2"40-24+1-2° = |A(°)|.=( 0 |,
xXr B 1
- 1 A 0
B<f€>=w2<—>=:c=0-:c0+1~a:+o.x2 - [A(x)] — 1],
1\? [ } 1
B<x2):x2(_> =1=1-2"40-2+0-22 = |[A(@)|. =] 0 |,
X b 0
12 4 00 1
Ap=(01 -4 ), Bg=[010
00 1 10 0
12 4 00 1 12 5
(A+Bg=Ag+Bg=[01 -4 ]+l0o10|=([02 4],
00 1 100 10 1



3anaua 3. Ha sinneiinom npocrpanctse MHOMOUICHOB CTENEHH He Bbille 2 JIHHEIHEIE onepatopsl A
u B onpenenenst hopmynamu: A (f(z)) = f(2 —z), B(f(z)) = 22f (%) Hatiaure maTpuibi onepa-
ropon 4, B, (A+B), (4-B).

OrtBer.
R 1\° X 0
B(xo):ﬁ(E) =2°=0-24+0-2+1-2% = [A(xo)]sz 0],
1
A 1 A 0
B(:C):x2<;>:x:O~x0+1~x+O«x2 = [A(x)]B: 1|,
0
1\ 2 1
(2 2 (2 1 _1..0 . L2 A (2 -
B(:E)—x ($> 1=1-2"4+0-240-2° = [A(m)}s 8 ,
1 2 4 0 01
A= 01 -4 ], Bg=1010
00 1 1 00
1 2 4 0 01 4 2 0
(AB)p=4g-Bgp=1| 0 1 —4 01 0]=|-410],
00 1 1 00 1 01



Pewmenue 3anaum 4.

3apaua 4. HamneiHom npocTpaHcTBe MaTPHULL Pa3MEPHOCTH 2 X 2 JIMHeHHble orepatopbl A u B

ornpeeseHbl HopMyJTaMu: A(X) = L2 - X, B(X)=X- L2 . Haiigure maTpuibl one-
pMy 2 4 2 4

patopos A, B, (A + B), (A : B).



3anaua 4. Ha nuneiinom npoctpaHcTBe MaTPHIL Pa3MEPHOCTH 2 X 2 JiMHelHble onepatopbl A u B

onpesiesieHnl hopmynamu: A (X) = < ; i ) ‘X, B(X)=X-. ( ; Z ) Hatinure matpuibi one-

paropos fl, B’, </1 + f?), (fl . E’).

OTBeT. Pagymeercsi, mocTaHOBKA 3a7aul HEKOPPEKTHA, TaK KaK He yKa3aH COOTBETCTBYIOLIMI Ga3uc.

. . - 10 01 00 0 0 .
BriGepem ectecTBeHHbI Gasuc: b = {( 00 > , ( 0 0 > , < 10 ) , ( 01 )} Hatinem mar-

puLy oneparopa A.



3anaua 4. Ha nuneiinom npoctpaHcTBe MaTPHIL Pa3MEPHOCTH 2 X 2 JiMHelHble onepatopbl A u B

onpesiesieHnl hopmynamu: A (X) = < ; i ) ‘X, B(X)=X-. ( ; Z ) Hatinure matpuibi one-

patopoB A, B, <A + B), (A . B).
OtBer. Pazymeercsi, mocTaHOBKa 3a/iaul HEKOPPEKTHA, TaK KaK He yKa3aH COOTBETCTBYIOIIMH Gasuc.

. . - 10 01 00 0 0 .
BriGepem ectecTBeHHbI Gasuc: b = {( 00 ) , ( 0 0 > , < 10 ) , ( 01 )} Hatinem mar-

puLy oneparopa A.
(1 2\ (10} _ B
S\ 2 4 00/ N

o O

O =
o O
N
| I
=p]
Il
O N O



3anaua 4. Ha nuneiinom npoctpaHcTBe MaTPHIL Pa3MEPHOCTH 2 X 2 JiMHelHble onepatopbl A u B

onpesiesieHnl hopmynamu: A (X) = < ; i ) ‘X, B(X)=X-. ( ; Z ) Hatinure matpuibi one-

patopoB A, B, <A + B), (A . B).
OtBer. Pazymeercsi, mocTaHOBKa 3a/iaul HEKOPPEKTHA, TaK KaK He yKa3aH COOTBETCTBYIOIIMH Gasuc.

. . - 10 01 00 0 0 .
BriGepem ectecTBeHHbI Gasuc: b = {( 00 ) , ( 0 0 > , < 10 ) , ( 01 )} Hatinem mar-

puLy oneparopa A.
(1 2\ (10} _ B
S\ 2 4 00/ N

o O
O =
o O
N
| I
=p]
Il
O N O

N O =



3anaua 4. Ha nuneiinom npoctpaHcTBe MaTPHIL Pa3MEPHOCTH 2 X 2 JiMHelHble onepatopbl A u B

onpesiesieHnl hopmynamu: A (X) = < ; i ) ‘X, B(X)=X-. ( ; Z ) Hatinure matpuibi one-

paTopOBA,B’, <A+f3), (AB)

OTBeT. Pasymeercs, nocTaHOBKA 3a/laul HEKOPPEKTHA, TaK KaK He YKa3aH COOTBETCTBYIOLIMH Ga3uc.

. . - 10 01 00 0 0 .
BriGepem ectecTBeHHbI Gasuc: b = {( 00 ) , ( 0 0 > , < 10 ) , ( 01 )} Hatinem mar-

puLy oneparopa A.
A 1 2 0 1
o)) Go)-(02)-

0
0

Y
oo

R

~
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o1
I

N O~ O

N O =



3anaua 4. Ha nuneiinom npoctpaHcTBe MaTPHIL Pa3MEPHOCTH 2 X 2 JiMHelHble onepatopbl A u B

onpesiesieHnl hopmynamu: A (X) = < ; i ) ‘X, B(X)=X-. ( ; Z ) Hatinure matpuibi one-

paTopOBA,B’, <A+f3), (AB)

OTBeT. Pasymeercs, nocTaHOBKA 3a/laul HEKOPPEKTHA, TaK KaK He YKa3aH COOTBETCTBYIOLIMH Ga3uc.

. . - 10 01 00 0 0 .
BriGepem ectecTBeHHbI Gasuc: b = {( 00 ) , ( 0 0 > , < 10 ) , ( 01 )} Hatinem mar-

puLy oneparopa A.
A 1 2 0 1
o)) Go)-(02)-

0
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Y
oo

R
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o1
I

N O~ O

N O =
N O = O



3anaua 4. Ha nuneiinom npoctpaHcTBe MaTPHIL Pa3MEPHOCTH 2 X 2 JiMHelHble onepatopbl A u B

onpesiesieHnl hopmynamu: A (X) = < ; i ) ‘X, B(X)=X-. ( ; Z ) Hatinure matpuibi one-

patopoB A, B, <A + B), (A . B).
OtBer. Pazymeercsi, mocTaHOBKa 3a/iaul HEKOPPEKTHA, TaK KaK He yKa3aH COOTBETCTBYIOIIMH Gasuc.

. . - 10 01 00 0 0 .
BriGepem ectecTBeHHbI Gasuc: b = {( 00 ) , ( 0 0 > , < 10 ) , ( 01 )} Hatinem mar-

puLy oneparopa A.
_ (1 2\ (00 _ -
S\ 2 4 10/ -
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I

o oW

N O =
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3anaua 4. Ha nuneiinom npoctpaHcTBe MaTPHIL Pa3MEPHOCTH 2 X 2 JiMHelHble onepatopbl A u B

onpesiesieHnl hopmynamu: A (X) = < ; i ) ‘X, B(X)=X-. ( ; Z ) Hatinure matpuibi one-

patopoB A, B, <A + B), (A . B).
OtBer. Pazymeercsi, mocTaHOBKa 3a/iaul HEKOPPEKTHA, TaK KaK He yKa3aH COOTBETCTBYIOIIMH Gasuc.

. . - 10 01 00 0 0 .
BriGepem ectecTBeHHbI Gasuc: b = {( 00 ) , ( 0 0 > , < 10 ) , ( 01 )} Hatinem mar-

puLy oneparopa A.
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3anaua 4. Ha nuneiinom npoctpaHcTBe MaTPHIL Pa3MEPHOCTH 2 X 2 JiMHelHble onepatopbl A u B

onpesiesieHnl hopmynamu: A (X) = < ; i ) ‘X, B(X)=X-. ( ; Z ) Hatinure matpuibi one-

paTopOBA,B’, <A+f3), (AB)

OTBeT. Pasymeercs, nocTaHOBKA 3a/laul HEKOPPEKTHA, TaK KaK He YKa3aH COOTBETCTBYIOLIMH Ga3uc.

. . - 10 01 00 0 0 .
BriGepem ectecTBeHHbI Gasuc: b = {( 00 ) , ( 0 0 > , < 10 ) , ( 01 )} Hatinem mar-

puLy oneparopa A.
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3anaua 4. Ha nuneiinom npoctpaHcTBe MaTPHIL Pa3MEPHOCTH 2 X 2 JiMHelHble onepatopbl A u B

onpesiesieHnl hopmynamu: A (X) = < ; i ) ‘X, B(X)=X-. ( ; Z ) Hatinure matpuibi one-

paTopOBA,B’, <A+f3), (AB)

OTBeT. Pasymeercs, nocTaHOBKA 3a/laul HEKOPPEKTHA, TaK KaK He YKa3aH COOTBETCTBYIOLIMH Ga3uc.

. . - 10 01 00 0 0 .
BriGepem ectecTBeHHbI Gasuc: b = {( 00 ) , ( 0 0 > , < 10 ) , ( 01 )} Hatinem mar-

puLy oneparopa A.
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3anaua 4. Ha nuneiinom npoctpaHcTBe MaTPHIL Pa3MEPHOCTH 2 X 2 JiMHelHble onepatopbl A u B

onpesiesieHnl hopmynamu: A (X) = < ; i ) ‘X, B(X)=X-. ( ; Z ) Hatinure matpuibi one-
paropos fl, B’, </1 + f?), (fl . E’).
OrBet. Pasymeercs, MocTaHOBKa 3ajlaud HEKOPPEKTHA, TaK KaK He yKasaH COOTBETCTBYIOLIMI Oa-

. , B 10 01 00 00
3uc. BoiGepem ecTecTBeHHbIl 6aguc: b = {( 00 ) , ( 00 > , < 10 ) , ( 01 )} Ananoruu-

HO MOXKHO HaWTH MaTpuily oneparopa B:

Ap = Bp =

oSN O =
N O = O
O = O N
- o N O



3anaua 4. Ha nuneiinom npoctpaHcTBe MaTPHIL Pa3MEPHOCTH 2 X 2 JiMHelHble onepatopbl A u B

onpesiesieHnl hopmynamu: A (X) = < ; i ) ‘X, B(X)=X-. ( ; Z ) Hatinure matpuibi one-

paropos fl, B’, </1 + f?), (fl . E’).

OTBeT. Pagymeercsi, MoCTaHOBKA 3aJaul HEKOPPEKTHA, TaK KaK He yKa3aH COOTBETCTBYIOLLMH Oa-

. , B 10 01 00 00
3uc. BoiGepem ecTecTBeHHbIl 6aguc: b = {( 00 ) , ( 00 ) , < 10 ) , ( 01 )} Ananoruu-

HO MOXKHO HaWTH MaTpuily oneparopa B:

Ap = Bp =

oSN O =
N O = O
O = O N
- o N O
SO N -
O O =N
N = OO
- OO



3anaua 4. Ha nuneiinom npoctpaHcTBe MaTPHIL Pa3MEPHOCTH 2 X 2 JiMHelHble onepatopbl A u B

onpesiesieHnl hopmynamu: A (X) = < ; i ) ‘X, B(X)=X-. ( ; Z ) Hatinure matpuibi one-

paTopOBA,B’, (/H—f?), (AE’)

OTBeT. Pasymeercs, nocTaHOBKA 3a/laul HEKOPPEKTHA, TaK KaK He YKa3aH COOTBETCTBYIOLIMH Ga3uc.

] o 10 0 1 0 0 0 0
Bri6epem ecrecTBeHHbIi Gasuc: B—{<0 0)7(0 0)’(1 >’<0 1)}

0
1020 1200
010 2 2400

AB_2040’BB—0012’
02 0 4 00 2 4

[Tostomy

(A—f—B)B =



3anaua 4. Ha nuneiinom npoctpaHcTBe MaTPHIL Pa3MEPHOCTH 2 X 2 JiMHelHble onepatopbl A u B

onpesiesieHnl hopmynamu: A (X) = < ; i > ‘X, B(X)=X-. ( ; Z ) Hatinure matpuibi one-

paTopOBA,B, (/H—f?), (AB)

OTBeT. Pasymeercs, nocTaHOBKA 3a/laul HEKOPPEKTHA, TaK KaK He YKa3aH COOTBETCTBYIOLIMH Ga3uc.

Bri6epem ecrecTBenHblit 6asuc: b = {( 0 0 ) v ( 0 0 ) ’ ( 1 > ’ ( 0 1 )}

0
1020 1200
010 2 2 40 0
=040l BB=[0o012]|
020 4 002 4
[Tostomy
1020 1200 2 9 2 0
010 2 9 40 0 9 5 0 2
A+Bp=4p+tB=| 5 g 40Tl o012 205 2
020 4 002 4 0228



3anaua 4. Ha nuneiinom npoctpaHcTBe MaTPHIL Pa3MEPHOCTH 2 X 2 JiMHelHble onepatopbl A u B

onpesiesieHnl hopmynamu: A (X) = < ; i ) ‘X, B(X)=X-. ( ; Z ) Hatinure matpuibi one-

paTopOBA,B’, (/H—f?), (AE’)

OTBeT. Pasymeercs, nocTaHOBKA 3a/laul HEKOPPEKTHA, TaK KaK He YKa3aH COOTBETCTBYIOLIMH Ga3uc.

] o 10 0 1 0 0 0 0
Bri6epem ecrecTBeHHbIi Gasuc: B—{<0 0)7(0 0)’(1 >’<0 1)}

0
1020 1200
010 2 2400

AB_2040’BB—0012’
02 0 4 00 2 4

[Tostomy

(A-B)g =



3anaua 4. Ha nuneiinom npoctpaHcTBe MaTPHIL Pa3MEPHOCTH 2 X 2 JiMHelHble onepatopbl A u B

onpesiesieHnl hopmynamu: A (X) = < ; i > ‘X, B(X)=X-. ( ; Z ) Hatinure matpuibi one-

paTopOBA,B, (/H—f?), (AB)

OTBeT. Pasymeercs, nocTaHOBKA 3a/laul HEKOPPEKTHA, TaK KaK He YKa3aH COOTBETCTBYIOLIMH Ga3uc.

Bri6epem ecrecTBenHblit 6asuc: b = {( 0 0 ) v ( 0 0 ) ’ ( 1 > ’ ( 0 1 )}

0
1020 1200
010 2 2 40 0
=040l BB=[0o012]|
020 4 002 4
[Tostomy
1020 1200 122 6
010 2 9 40 0 9 4 4 8
(A-Bg=4"Bp=| 5 ¢ 4 ¢ 0012 |~ 24112
020 4 00 2 4 488 16



Pewienue 3anaum 5.

3apnaua 5. Ha npoctpaHcTBe MHOTOUICHOB CTENEHN He Bbille 2 JIMHEeHHbIH onepatop P 3a1aH (op-

MyJTOi
P(fa) = £33 (7 (1)) ().

HanIIH/ITe €ro cOOCTBEHHbIE BEKTOPbI U coOCTBEHHbIE 3HAUEHUS H, €CJIK BOBMO2KHO, 0a3uc U3 coOCTBEH-
HBIX BEKTOPOB.



3anaua 5. Ha npocTpaHcTBe MHOTOUICHOB CTENEHHU He Bhllle 2 JJUHeHHbIH onepaTop P 3anan hopmy-

JIOHU
d

P(fa) = 130 -5 (7 (1)) ().

Hafinute ero co6crBentbie BeKTOPbI H COOCTBEHHbIC 3HAYEHHUS U, €CJIH BO3MOXKHO, 0A3UC U3 COOCTBEH-
HbIX BEKTOPOB.

OrBer. Bosbmem Gasuc npocrpanctsa viorowienos, nanpumep, b = {20 x; z?}. Haiinem B a10M
6asuce MaTpully oneparopa:



3anaua 5. Ha npocTpaHcTBe MHOTOUICHOB CTENEHHU He Bhllle 2 JJUHeHHbIH onepaTop P 3anan hopmy-

. P(fa) = 130 -5 (7 (1)) ().

Hafinute ero co6crBentbie BeKTOPbI H COOCTBEHHbIC 3HAYEHHUS U, €CJIH BO3MOXKHO, 0A3UC U3 COOCTBEH-
HbIX BEKTOPOB.

OrBet. BosbMem Gasuc npoctpancTBa Miuorouscios, Hanpumep, b = {z°; x; z?}. Haiinem B a10M
6asuce MaTpully oneparopa:

4] = [0 -85 ()] = (1000087 - _él) ;



JIOHU

A

P(f(@) = f(32) - 8

3anaua 5. Ha npocTpaHcTBe MHOTOUICHOB CTENEHHU He Bhllle 2 JJUHeHHbIH onepaTop P 3anan hopmy-

(&)

Hafwme €ro COOCTBEHHbIE BEKTOPbI U coOCTBeHHbIe 3HAUEHHST H, €CJIM BOBMO2KHO, 0a3uc U3 cooCTBEH-

HBIX BEKTOPOB.

Orset. BosbMem Gasuc npoctpaHcTBa muorousienos, nanpumep, b = {2% x; 2%}

6a3uce MaTpuily oneparopa:

A = {(393)0

dO
—8—
dx

)]

b

. Haiinem B 3TOM

1

=[1-2"+0.2-8-2"]g=| 0 |;
-8
0

[0-2°=13-2+0-2%|g=| —-13 |;



3anaua 5. Ha npocTpaHcTBe MHOTOUICHOB CTENEHHU He Bhllle 2 JJUHeHHbIH onepaTop P 3anan hopmy-

. P(fa) = 130 -5 (7 (1)) ().

Hafwme €ro COOCTBEHHbIE BEKTOPbI U coOCTBEHHbIE 3HAUEHUS H, €CJIM BOBMO2KHO, 0a3uc U3 cooCTBEH-
HBIX BEKTOPOB.

Otset. BosbMem Gasuc npoctpanctsa muorousienos, nanpumep, b = {2°% x; z?}. Haiinem B 310M
6asuce MaTpuly oneparopa:

- 0 1
_fl(xo)}sz {(Sx)O—S% (I2):|B: [1-2°+0-2—-8-2% = _g ;
- 0
g = [ -5 0] =t a0 g = -0 ),
2 —16
[121 (xQ)]B = {(31’)2—8% (:vz)}s = [—16-x0+0-:£+9-:x2]5 = 0



3anaua 5. Ha npocTpaHcTBe MHOTOUICHOB CTENEHHU He Bhllle 2 JJUHeHHbIH onepaTop P 3anan hopmy-

. P(fa) = 130 -5 (7 (1)) ().

Hafmme €ro COOCTBEHHbIE BEKTOPbI U coOCTBeHHbIe 3HAUEHHST H, €CJIM BOBMO2KHO, 0a3uc U3 cooCTBEH-
HBIX BEKTOPOB.

OrBet. BosbMem Gasuc npoctpancTBa Miuorouscios, Hanpumep, b = {z°; x; z?}. Haiinem B a10M
6asuce MaTpully oneparopa:

ro. dO 1
0 _ 0_ g @ 2 — . 0 . — . 2 = .
A = {(3@ s (o )}B 1at 0 a8t =| 0 )
[ 4 1 d ., 0 2 v
_A(x)}B:{(?)x) —8@(x)}52[0-x —13-24+0-2%|g = —18 ;
A (2 2 ., 0 2 10
[A(x)]sz{(?)x) —8@(:13)}52[—16-:1: #0r9ap=| 0
1 0 —16
[Tostomy maTpuna oneparopa umeer BujL Fg = 0 —13 0

-8 0 9



3anaua 5. Ha npocTpaHcTBe MHOTOUICHOB CTENEHHU He Bhllle 2 JJUHeHHbIH onepaTop P 3anan hopmy-

. P(fa) = 130 -5 (7 (1)) ().

Hafmme €ro COOCTBEHHbIE BEKTOPbI U coOCTBeHHbIe 3HAUEHHST H, €CJIM BOBMO2KHO, 0a3uc U3 cooCTBEH-
HBIX BEKTOPOB.

1 0 —16
Otger. [TosTomy maTpuia oneparopa umeer Buj Fg = 0 —13 0
-8 0 9
Haiinem xapakrepucTHUECKUI MOJMHOM:
1—A 0 -16
0 —13—-A O0l=—OA+13)A+7)(A—-17).
—8 0 9—-2A

Hatinem co6cTBeHHBIE BEKTOPBI, OTBeUalolHe COOCTBEHHOMY 3HaUeHHUI0 (—7):



3anaua 5. Ha npocTpaHcTBe MHOTOUICHOB CTENEHHU He Bhllle 2 JJUHeHHbIH onepaTop P 3anan hopmy-

. P(fa) = 130 -5 (7 (1)) ().

Hafwme €ro COOCTBEHHbIE BEKTOPbI U coOCTBEHHbIE 3HAUEHUS H, €CJIM BOBMO2KHO, 0a3uc U3 cooCTBEH-
HBIX BEKTOPOB.

1 0 —16
Otger. [TosTomy maTpuia oneparopa umeer Buj Fg = 0 —13 0
-8 0 9
Haiinem xapakrepucTHUECKUI MOJMHOM:
1—A 0 -16
0 —13—-A O0l=—OA+13)A+7)(A—-17).
—8 0 9—-2A

Hatinem co6cTBeHHBIE BEKTOPBI, OTBeUalolHe COOCTBEHHOMY 3HaUeHHUI0 (—7):

8 0 —16 x 0 x 2
0 —6 0 y |=120 & y | =C| 0
-8 0 16 z 0 z 1

3HauYUT, MHOXKECTBO COOCTBEHHBIX BEKTOPOB, OTBEUAIOLIMX COOCTBEHHOMY 3HAueHHIO (—7), UMeeT B

{C(2+x2) c¢o}.



3anaua 5. Ha npocTpaHcTBe MHOTOUICHOB CTENEHHU He Bhllle 2 JJUHeHHbIH onepaTop P 3anan hopmy-

. P(fa) = 130 -5 (7 (1)) ().

Hafwme €ro COOCTBEHHbIE BEKTOPbI U coOCTBEHHbIE 3HAUEHUS H, €CJIM BOBMO2KHO, 0a3uc U3 cooCTBEH-
HBIX BEKTOPOB.

1 0 —16
Otger. [TosTomy maTpuia oneparopa umeer Buj Fg = 0 —13 0
-8 0 9
Haiinem xapakrepucTHUECKUI MOJMHOM:
1—A 0 -16
0 —13—-A O0l=—OA+13)A+7)(A—-17).
—8 0 9—-2A

Tenepb HalliemM coOcTBeHHbIE BEKTOPLI, OTBEUAtollMe COOCTBEHHOMY 3HAaUeHuto 17:

—16 0 —16 T 0 T 1
0 —30 0 Y = 0 & Y =D 0
-8 0 -8 z 0 z -1

3Haqm, MHOKECTBO COOCTBEHHBIX BEKTOPOB, OTBEYalOIIHUX COGCTBGHHOMY 3HAY€HHIO 17, HMeeT BHI

{D<1_x2) D#O}.



3anaua 5. Ha npocTpaHcTBe MHOTOUICHOB CTENEHHU He Bhllle 2 JJUHeHHbIH onepaTop P 3anan hopmy-

. P(fa) = 130 -5 (7 (1)) ().

Hafwme €ro COOCTBEHHbIE BEKTOPbI U coOCTBEHHbIE 3HAUEHUS H, €CJIM BOBMO2KHO, 0a3uc U3 cooCTBEH-
HBIX BEKTOPOB.

1 0 —16
Otger. [TosTomy maTpuia oneparopa umeer Buj Fg = 0 —13 0
-8 0 9
Haiinem xapakrepucTHUECKUI MOJMHOM:
1—A 0 -16
0 —13—-A O0l=—OA+13)A+7)(A—-17).
—8 0 9—-2A

HaxkoHer, Haiinem coOcTBeHHbIE BEKTOPbI, OTBeUalolle cCOGCTBEHHOMY 3HaueHHo (—13):

14 0 —16 T 0 x 0
00 0 yl=lo| e |y ]|=r|1
80 22 2 0 2 0

3HAUMT, MHO?KECTBO COOCTBEHHBIX BEKTOPOB, OTBEYAIOLINX COOCTBEHHOMY 3HaueHHto (—13), umMeeT BUJL

{Fal P20},




Pewmienue 3anaum 6.

3apnaua 6. Hafiqure cobcTBennble BeKTOPbLI JIMHEHHOrO orepaTtopa P, 3aJJaHHOTO Ha JIMHEHHOM
MPOCTPAHCTBE MHOMOUJICHOB CTeNeHH He Bbile 1 popmyJoit P(f(x)) = f(2 — z).



3anaua 6. Hatinute coOcTBeHHbIe BeKTOPBI JIMHEHHOro onepartopa P, 3aJaHHOTO Ha JMHEHHOM
MPOCTPAHCTBE MHOIOUJIEHOB CTerNeHH He Bbille 1 opmyJioit P(f(x)) = f(2 — x).
Orser. B 6asuce b = {2°, 2} marpuua oneparopa P umeer Bua



3anaua 6. Hatinute coOcTBeHHbIe BeKTOPBI JIMHEHHOro onepartopa P, 3aJaHHOTO Ha JMHEHHOM
MPOCTPAHCTBE MHOIOUJIEHOB CTerNeHH He Bbille 1 opmyJioit P(f(x)) = f(2 — x).
1 2

Otser. B 6asuce b = {z° 2} marpuna oneparopa P umeer Buj P = 0 —1



3anaua 6. Haiiute coOcTReHHbIE BEKTOPBI JMHEAHOrO onepatopa P, 3a1aHHOr0 Ha JuHeiHoM
NPOCTPAHCTBE MIOTOUICHOR cTenenH He Bbie 1 dopmyaoit P(f(x)) = f(2 — x).
1 2
0 -1 )°
CoGCTBeHHbIE BEKTOPbI TAKOBbI: COOCTBEHHOMY 3HAUEHHIO | COOTBETCTBYIOT BEKTOPDI, MPOMOPLHOHAJ -
Hble MHOTOUJIEHY

Otser. B 6asuce b = {z° 2} marpuna oneparopa P umeer Buj g =



3anaua 6. Hatinute coOcTBeHHbIe BeKTOPBI JIMHEHHOro onepartopa P, 3aJaHHOTO Ha JMHEHHOM

NPOCTPAHCTBE MIOTOUICHOR cTenenH He Bbie 1 dopmyaoit P(f(x)) = f(2 — x).

Otser. B 6asuce b = {z° 2} marpuna oneparopa P umeer Buj g = (1) _? )

Co6cTBeHHbIe BEKTOPbI TAKOBbI: COOCTBEHHOMY 3HaUeHHIO | COOTBETCTBYIOT BEKTOPHI, MPONOPLHOHAJb-
Hble MHorousieny x°. Co6CTBEHHOMY 3HaUeHHIO (—1) COOTBETCTBYIOT BEKTOPbI, PONOPLHOHAIbHBIE MHO-
rouJsieHy



3anaua 6. Hatinute coOcTBeHHbIe BeKTOPBI JIMHEHHOro onepartopa P, 3aJaHHOTO Ha JMHEHHOM

NPOCTPAHCTBE MIOTOUICHOR cTenenH He Bbie 1 dopmyaoit P(f(x)) = f(2 — x).

Otser. B 6asuce b = {z° 2} marpuna oneparopa P umeer Buj g = (1) _? )

CoO6CTBeHHbIE BEKTOPI TAKOBbI: COGCTBEHHOMY 3HAUYEHHIO | COOTBETCTBYIOT BEKTOPbI, POMOPLHOHA b=
Hble MHOrowieHy 2. Co6CTBEHHOMY 3HaueHHIO (—1) COOTBETCTBYIOT BEKTOPbI, TPOMOPLUHOHAJbHBIE MHO-
rousieny (x — z°).



Pewmienue 3anaum 7.

3apaya 7. Ha  awuneitnom  npocrpanctse  auddepeHUMasbHbIX  ONEpaTopoB  BHJA

a% + b(% + z% 3a1aH JIHHEHAHBI orepatop H Takoii, uTo [FI (%)] (xyz) = —8xy + 4dxz — byz,

~f 0
[H (O_y)} (ryz) = —day + vz — 2yz,

~ (0
H| — = -2 2yz.
[ <82>] (xyz) = 3zy — 222 + 2yz

Ecau Bo3aMoXKHO, HalauTe 6a3uc, B KOTOPOM MaTpHLd 3TOrO onepatopa AHAroHajlbHa U YKaXKUTE BHJL
MaTpHLbl B 5TOM Oasuce.



3anaua 7. Ha nuneiinom npoctpanctee nuddepeHiinalbHbIX 0rlepaTopoB BUA a% + b% + z%

3a/1aH JIMHEHHBIH onepaTop H TaKoMH, UTO []3[ (%)} (xyz) = —8xy + 4dxz — byz,

~ (0
{H (87;)} (xyz) = —day + xz — 2yz,

~ (0
lH (E)} (xyz) = 3xy — 222 + 2y=.

Ecan Bo3MOKHO, Hailiute 6a3uc, B KOTOPOM MaTpHlla 3TOro0 onepaTtopa JAMaroHaJbHa U YKaXKUTe BHJL
MaTpHULbl B 3TOM Oa3uce.

OtBet. lckomblii 6a3uc COCTOUT U3 COOCTBEHHBIX BEKTOPOB onepatopa H. Bbibepem ecTecTBEHHbIN
6asuc:



3anaua 7. Ha nuneiinom npocrpancree quddepeHuranbHbIX 0repaTopoB BUaa a% + b% + z%

3a/1aH JIMHEHHBIH onepaTop H TaKoMH, UTO []3[ <%>} (xyz) = —8xy + 4dxz — byz,

~ (0
{H (a—yﬂ (xyz) = —day + xz — 2yz,

~ (0
lH <E>} (xyz) = 3xy — 222 + 2y=.

Ecan Bo3MOKHO, Hailiute 6a3uc, B KOTOPOM MaTpHlla 3TOro0 onepaTtopa JAMaroHaJbHa U YKaXKUTe BHJL
MaTpHULbl B 3TOM Oa3uce.
OTtBert. VMckomblil 6a3uc cOCTOUT U3 COOCTBEHHBIX BEKTOPOB ornepaTtopa H. BeiGepem ecTecTBeHHbIN

B_J0. 0.0 ; :
6asuc: b = {81:’ oy’ &z}' Hatinem marpuiy oneparopa H B 6asuce b.



3anaua 7. Ha nuneiinom npocrpancree quddepeHuranbHbIX 0repaTopoB BUaa a% + b% + z%

3a/1aH JIMHEHHBIH onepaTop H TaKoMH, UTO []3[ <%>} (xyz) = —8xy + 4dxz — byz,

~ (0
{H (a—yﬂ (xyz) = —day + xz — 2yz,

~ (0
lH (E)} (xyz) = 3xy — 222 + 2y=.

Ecan Bo3MOKHO, Hailiute 6a3uc, B KOTOPOM MaTpHlla 3TOro0 onepaTtopa JAMaroHaJbHa U YKaXKUTe BHJL
MaTpHULbl B 3TOM Oa3uce.
OTtBert. VMckomblil 6a3uc cOCTOUT U3 COOCTBEHHBIX BEKTOPOB ornepaTtopa H. BeiGepem ecTecTBeHHbIN

B_J0. 0.0 ; :
6asuc: b = {81:’ oy’ &z}' Haiinem matpuiy oneparopa H B 6asuce b.

Ymo nado Hadmu?



3anaua 7. Ha nuneiinom npocrpancree quddepeHuranbHbIX 0repaTopoB BUaa a% + b% + z%

3a/1aH JIMHEHHBIH onepaTop H TaKoMH, UTO []3[ <%>} (xyz) = —8xy + 4dxz — byz,

~ (0
{H (a—yﬂ (xyz) = —day + xz — 2yz,

~ (0
lH (E)} (xyz) = 3xy — 222 + 2y=.

Ecan Bo3MOKHO, Hailiute 6a3uc, B KOTOPOM MaTpHlla 3TOro0 onepaTtopa JAMaroHaJbHa U YKaXKUTe BHJL
MaTpHULbl B 3TOM Oa3uce.
OTtBert. VMckomblil 6a3uc cOCTOUT U3 COOCTBEHHBIX BEKTOPOB ornepaTtopa H. BeiGepem ecTecTBeHHbIN

B_J0. 0.0 ; :
6asuc: b = {81:’ TGE } Haiinem matpuiy oneparopa H B 6asuce b.
Ymo nado natimu? Matpuny.



3anaua 7. Ha nuneiinom npocrpancree quddepeHuranbHbIX 0repaTopoB BUaa a% + b% + z%

3a/1aH JIMHEHHBIH onepaTop H TaKoMH, UTO []3[ <%>} (xyz) = —8xy + 4dxz — byz,

~ (0
{H (a—yﬂ (xyz) = —day + xz — 2yz,

~ (0
lH (E)} (xyz) = 3xy — 222 + 2y=.

Ecan Bo3MOKHO, Hailiute 6a3uc, B KOTOPOM MaTpHlla 3TOro0 onepaTtopa JAMaroHaJbHa U YKaXKUTe BHJL
MaTpHULbl B 3TOM Oa3uce.
OTtBert. VMckomblil 6a3uc cOCTOUT U3 COOCTBEHHBIX BEKTOPOB ornepaTtopa H. BeiGepem ecTecTBeHHbIN

B_J0. 0.0 ; :
6asuc: b = {81:’ TGE } Haiinem matpuiy oneparopa H B 6asuce b.
Ymo nado natimu? Matpuny. B kakom sude 3anuuiem omsem?



3anaua 7. Ha nuneiinom npocrpancree quddepeHuranbHbIX 0repaTopoB BUaa a% + b% + z%

3a/1aH JIMHEHHBIH onepaTop H TaKoMH, UTO []3[ <%>} (xyz) = —8xy + 4dxz — byz,

~ (0
{H (a—yﬂ (xyz) = —day + xz — 2yz,

~ (0
lH (E)} (xyz) = 3xy — 222 + 2y=.

Ecan Bo3MOKHO, Hailiute 6a3uc, B KOTOPOM MaTpHlla 3TOro0 onepaTtopa JAMaroHaJbHa U YKaXKUTe BHJL
MaTpHULbl B 3TOM Oa3uce.
OTtBert. VMckomblil 6a3uc cOCTOUT U3 COOCTBEHHBIX BEKTOPOB ornepaTtopa H. BeiGepem ecTecTBeHHbIN

6asuc: b = {8%’ %; %} Haiinem matpuiy oneparopa H B 6azuce B.
Ymo nado natimu? Matpuny. B kakom sude zanuwem omsem? Tabanuen unced.



3anaua 7. Ha nuneiinom npoctpanctee nuddepeHiinalbHbIX 0rlepaTopoB BUA a% + b% + z%

3a/1aH JIMHEHHBIH onepaTop H TaKoMH, UTO []3[ (%)} (xyz) = —8xy + 4dxz — byz,

~ (0
{H (87;)} (xyz) = —day + xz — 2yz,

~ (0
lH (E)} (xyz) = 3xy — 222 + 2y=.

Ecan Bo3MOKHO, Hailiute 6a3uc, B KOTOPOM MaTpHlla 3TOro0 onepaTtopa JAMaroHaJbHa U YKaXKUTe BHJL
MaTpHULbl B 3TOM Oa3uce.

OTtBert. VMckomblil 6a3uc cOCTOUT U3 COOCTBEHHBIX BEKTOPOB ornepaTtopa H. BeiGepem ecTecTBeHHbIN
6asuc: b = {8%’ %; %} Haiinem matpuiy oneparopa H B 6asuce b.

Ymo nado naiimu? Marpuny. B kakom sude sanuuiem omsem? Tabmiiedt uncen. Cgedem 3adauy K
HUCAOBbLM NAPAMEMPAM U BBEOCM NepeMeHHble.



3anaua 7. Ha nuneiinom npoctpanctee nuddepeHiinalbHbIX 0rlepaTopoB BUA a% + b% + z%

3a/1aH JIMHEHHBIH onepaTop H TaKoMH, UTO []3[ (%)} (xyz) = —8xy + 4dxz — byz,

~ (0
{H (87;)} (xyz) = —day + xz — 2yz,

~ (0
lH (E)} (xyz) = 3xy — 222 + 2y=.

Ecan Bo3MOKHO, Hailiute 6a3uc, B KOTOPOM MaTpHlla 3TOro0 onepaTtopa JAMaroHaJbHa U YKaXKUTe BHJL
MaTpHULbl B 3TOM Oa3uce.
OTtBert. VMckomblil 6a3uc cOCTOUT U3 COOCTBEHHBIX BEKTOPOB ornepaTtopa H. BeiGepem ecTecTBeHHbIN

B_J0. 0.0 ; :
6asuc: b = {81:’ oy’ &z}' Haiinem matpuiy oneparopa H B 6asuce b.

Ymo nado naimu? Marpuiy. B kakom sude sanuuiem omsem? Tabnuuen uncen. Ceedem 3adauy
K 4uca086iM napamempam u sgedem nepemermole. O603HauUMM KO3(PEPHUIMEHTH HCKOMOH MaTpPHIIbI
uepes fy;.



3anaua 7. Ha nuneiinom npoctpanctee nuddepeHiinalbHbIX 0rlepaTopoB BUA a% + b% + z%

3a/1aH JIMHEHHBIH onepaTop H TaKoMH, UTO []3[ (%)} (xyz) = —8xy + 4dxz — byz,

~ (0
[H (8_y>} (xyz) = —day + xz — 2yz,

~ (0
lH (§>} (xyz) = 3xy — 222 + 2y=.

Ecan Bo3MOKHO, Hailiute 6a3uc, B KOTOPOM MaTpHlla 3TOro0 onepaTtopa JAMaroHaJbHa U YKaXKUTe BHJL
MaTpHULbl B 3TOM Oa3uce.
OTtBert. VMckomblil 6a3uc cOCTOUT U3 COOCTBEHHBIX BEKTOPOB ornepaTtopa H. BeiGepem ecTecTBeHHbIN

B_J0. 0.0 ; :
6asuc: b = {81:’ oy’ &z}' Haiinem matpuiy oneparopa H B 6asuce b.

Ymo nado naimu? Marpuiy. B kakom sude sanuuiem omsem? Tabnuuen uncen. Ceedem 3adauy
K 4uca086iM napamempam u sgedem nepemermole. O603HauUMM KO3(PEPHUIMEHTH HCKOMOH MaTpPHIIbI
uepes h;;. Cocmasum ypasrenue. 3nauenie KaKol 8CAULUHRY BbLUUCAUM PASHBLMU criocobanu?



3anaua 7. Ha nuneiinom npoctpanctee nuddepeHiinalbHbIX 0rlepaTopoB BUA a% + b% + z%

3a/1aH JIMHEHHBIH onepaTop H TaKoMH, UTO []3[ (%)} (xyz) = —8xy + 4dxz — byz,

~ (0
[H (8_y>} (xyz) = —day + xz — 2yz,

~ (0
lH (§>} (xyz) = 3xy — 222 + 2y=.

Ecain Bo3MOKHO, HailiuTe 6a3uc, B KOTOPOM MaTpHLla STOro ofepaTopa AdaroHaJjbHa M yKaKuTe BUJ MaT-
pHLbI B 3TOM Oasuce.
OTtBert. VMckomblil 6a3uc cOCTOUT U3 COOCTBEHHBIX BEKTOPOB ornepaTtopa H. BeiGepem ecTecTBeHHbIN

B_J0. 0.0 ; :
6asuc: b = {81:’ oy’ &z}' Haiinem matpuiy oneparopa H B 6asuce b.

Ymo nado naiimu? Marpuny. B kakom sude sanuuiem omsem? Tabmiiedt uncen. Cgedem 3adauy K
4UCA08bLM napamempan u esedem nepemerroie. O603HaAUUM KOSPPHUIMEHTBI UCKOMOH MATPHIIbI Ue-

pes h;;. Cocmasum ypasrenue. SHauerue KaKOU 8EAUHURY BbLUUCAUM pA3HbIMU cnocobamu? Bbl-

UMCIIsAA ABYMsl ClIOCOOaMU []:I (%)} (xyz), nosmyyaem



3anaua 7. Ha nuneiinom npoctpanctee nuddepeHiinalbHbIX 0rlepaTopoB BUA a% + b% + z%

3a/1aH JIMHEHHBIH onepaTop H TaKoMH, UTO []3[ (%)} (xyz) = —8xy + 4dxz — byz,

~ (0
H|— =—4 -2
{ (ayﬂ (xyz) xy +rz—2yz,

~ (0
[H <&>} (xyz) = 3xy — 222 + 2y=.

Eciin Bo3MO2KHO, HailiuTe 6a3uc, B KOTOPOM MaTpHLLa STOr0 olepaTopa AdaroHaJjbHa M yKaKuTe BUJ MaT-
pHLbI B 3TOM Oasuce.
OTtBert. VMckoMmbliil 6a3uc COCTOUT U3 COOCTBEHHBIX BEKTOPOB ornepaTtopa H. BeiGepeM ecTecTBeHHbIN

B_J0. 0.0 ; :
6asuc: b = {81:’ oy’ &z}' Haiinem matpuiy oneparopa H B 6asuce b.

Ymo nado natimu? Marpuuy. B kakom sude sanuuiem omsem? Tabmiieit uncen. Caedem 3adauy K
HUCA0BbLM napamempan u ssedem nepemerroie. O603HaAUUM KOSPPHUIMEHTHI UCKOMON MATPHIIbI Ue-

pes h;;. Cocmasum ypasrerue. SHauerue KAKOU BEAUHURY BbLUUCAUM PA3HbIMU cnocobamu? Bbl-

UMCJIsist IBYMsI CriocoGamu []:[ <%)} (xyz), noayuyaem

0 0 0

{hu% + hm@_y + hsy 8_2] (xyz) = —8xy + 4z — byz =
hi1 = =5,

hi1yz + ho1xz + hs1xy = —8xy + dxz — byz = hoy = 4,
h31 = —8.



3anaua 7. Ha nuneiinom npoctpanctee nuddepeHiinalbHbIX 0rlepaTopoB BUA a% + b% + z%

3a/1aH JIMHEHHBIH onepaTop H TaKoMH, UTO []3[ (%)} (xyz) = —8xy + 4dxz — byz,

~ (0
(= — 4 —9
{ (ayﬂ (xyz) xy +rz —2yz,

~ (0
[H <&>} (xyz) = 3xy — 222 + 2y=.

Ecan Bo3MOXKHO, Hailiute 6a3uc, B KOTOPOM MaTpHlia 3TOro onepartopa JMaroHasJbHa U YKaXKUTe BHJL
MaTpHLbl B 3TOM Ha3uce.
OTtBert. MckoMmblil 6a3uc coCTOUT U3 COOCTBEHHBIX BEKTOPOB ornepaTtopa H. BeiGepeM ecTecTBeHHbIN

6aguc: b = {%, %; %} Hafinem matpuuy oneparopa H B 6asnce B.
o)

Boiuncsisisi iBymst crioco6amu [lf[ <%>] (xyz), noayuaem

0 0 0
[hn% + h210_y + hs 5] (xyz) = —8xy + 4dxz — byz =

hiy = =5,
hi1yz + ho1xz + hs1ovy = —8xy + dxz — dyz = hor = 4,
hgl = —&.

AHaJlorHyHo HaXxoauM OCTaJlbHbI€ KOS(deI/II_[I/IeHTbI MaTpHIbl HB (BbI‘H/IC.HHH ABYMs1 crioco6aMu cHaua-

Ja [f[ ((%ﬂ (xyz) v 3aTeM [ﬁ[ <%)] (xyz)).



3anaua 7. Ha nuneiinom npocrpancree quddepeHuranbHbIX 0repaTopoB BUaa a% + b% + z%

3a/1aH JIMHEHHBIH onepaTop H TaKoMH, UTO []3[ <%>} (xyz) = —8xy + 4dxz — byz,

~ (0
{H (a—yﬂ (xyz) = —day + xz — 2yz,

~ (0
lH (E)} (xyz) = 3xy — 222 + 2y=.

Ecan Bo3MOKHO, Hailiute 6a3uc, B KOTOPOM MaTpHlla 3TOro0 onepaTtopa JAMaroHaJbHa U YKaXKUTe BHJL
MaTpHULbl B 3TOM Oa3uce.
OTtBert. VMckomblil 6a3uc cOCTOUT U3 COOCTBEHHBIX BEKTOPOB ornepaTtopa H. BeiGepem ecTecTBeHHbIN

6asuc: b = {8%’ %; %} Haiinem matpuiy oneparopa H B 6azuce B.
-5 =2 2

B urore nosyuaem Hg = 4 1 =2
-8 —4 3



3anaua 7. Ha nuneiinom npocrpancree quddepeHuranbHbIX 0repaTopoB BUaa a% + b% + z%

3a/1aH JIMHEHHBIH onepaTop H TaKoMH, UTO []3[ <%>} (xyz) = —8xy + 4dxz — byz,

~ (0
{H (a—yﬂ (xyz) = —day + xz — 2yz,

~ (0
lH (E)} (xyz) = 3xy — 222 + 2y=.

Ecan Bo3MOKHO, Hailiute 6a3uc, B KOTOPOM MaTpHlla 3TOro0 onepaTtopa JAMaroHaJbHa U YKaXKUTe BHJL
MaTpHULbl B 3TOM Oa3uce.
OTtBert. VMckomblil 6a3uc cOCTOUT U3 COOCTBEHHBIX BEKTOPOB ornepaTtopa H. BeiGepem ecTecTBeHHbIN

p={0. 0.0 ; ;
6asuc: b = {81:’ TGE } Haiinem matpuiy oneparopa H B 6asuce b.
-5 =2 2
B urore nosyuaem Hg = 4 1 =2 |.Haiinem XxapakTepucTHUECKUH MTOJUHOM:
-8 —4 3



3anaua 7. Ha nuneiinom npoctpanctee nuddepeHiinalbHbIX 0rlepaTopoB BUA a% + b% + z%

3a/1aH JIMHEHHBIH onepaTop H TaKoMH, UTO []3[ (%)} (xyz) = —8xy + 4dxz — byz,

~ (0
{H (87;)} (xyz) = —day + xz — 2yz,

~ (0
lH (E)} (xyz) = 3xy — 222 + 2y=.

Ecan Bo3MOKHO, Hailiute 6a3uc, B KOTOPOM MaTpHlla 3TOro0 onepaTtopa JAMaroHaJbHa U YKaXKUTe BHJL
MaTpHULbl B 3TOM Oa3uce.
OTtBert. VMckomblil 6a3uc cOCTOUT U3 COOCTBEHHBIX BEKTOPOB ornepaTtopa H. BeiGepem ecTecTBeHHbIN

6asuc: b = { 9. 0.0 } Haiinem matpuiy onepaTopaﬁ B 6asuce b.

dx’ 9y’ 0z
-5 =2 2
B urore nosyuaem Hg = 4 1 =2 |.Haiinem XxapakTepucTHUECKUH MTOJUHOM:
-8 —4 3

—5-X =2 2
4 1-X  =2|==-X-XN+A+l=-A-1A+1)%
-8 -4 3-2)



. o) 0 0
3anaua 7. Ha nuneiinom npocrpancree quddepeHuranbHbIX 0repaTopoB BUaa azr + be + 257
3a/1aH JIMHEHHBIH onepaTop H TaKoMH, UTO []3[ (%)} (xyz) = —8xy + 4dxz — byz,

~ (0
[H (a—y)} (xyz) = —day + xz — 2yz,

~ (0
{H (&)] (xyz) = 3zy — 222 + 2y=.

Ecan Bo3MOKHO, Hailiute 6a3uc, B KOTOPOM MaTpHlla 3TOro onepaTtopa JAMaroHajJbHa U YKaXKUTe BHJL
MaTpHLbl B 5TOM Oa3uce.
OTtBeT. Mckomblfi 6a3uc COCTOUT U3 COOCTBEHHBIX BEKTOPOB orneparopa H. Bribepem ecTecTBeHHbIN

6asuc: b = {%, %; %} Haiinem matpuuy oneparopa H B 6asuceb.

-5 =2 2
B utore nonyuaem Hg = 4 1 =2 |.Xapakrepuctnueckuii mosunom — (A — 1)(A + 1)2.
-8 —4 3
Haxonum co6cTBeHHbIe BEKTOPBI A1 A = 1:
-6 -2 2 x
4 0 -2 y | =
-8 —4 2 z



. o) 0 0
3anaua 7. Ha nuneiinom npocrpancree quddepeHuranbHbIX 0repaTopoB BUaa azr + be + 257
3a/1aH JIMHEHHBIH onepaTop H TaKoMH, UTO []3[ (%)} (xyz) = —8xy + 4dxz — byz,

~ (0
[H (a—y)} (xyz) = —day + xz — 2yz,

~ (0
{H (&)] (xyz) = 3zy — 222 + 2y=.

Ecan Bo3MOKHO, Hailiute 6a3uc, B KOTOPOM MaTpHlla 3TOro onepaTtopa JAMaroHajJbHa U YKaXKUTe BHJL
MaTpHLbl B 5TOM Oa3uce.

OTtBeT. Mckomblfi 6a3uc COCTOUT U3 COOCTBEHHBIX BEKTOPOB orneparopa H. Bribepem ecTecTBeHHbIN

6asuc: b = {%, %; %} Haiinem matpuuy oneparopa H B 6asuceb.

-5 =2 2
B urore nosyuaem Hg = 4 1 =2
-8 —4 3
Haxoaum co6cTBeHHbIE BeKTOPBI At A = —1:
-4 -2 2 x 0
4 2 =2 y | =10
-8 —4 4 z 0



3anaua 7. Ha nuneiinom npocrpancree quddepeHuranbHbIX 0repaTopoB BUaa a% + b% + z%

3a/1aH JIMHEHHBIH onepaTop H TaKoMH, UTO []3[ <%>} (xyz) = —8xy + 4dxz — byz,

~ (0
{H (a—yﬂ (xyz) = —day + xz — 2yz,

~ (0
lH <E>} (xyz) = 3xy — 222 + 2y=.

Ecan Bo3MOKHO, Hailiute 6a3uc, B KOTOPOM MaTpHlla 3TOro0 onepaTtopa JAMaroHaJbHa U YKaXKUTe BHJL
MaTpHULbl B 3TOM Oa3uce.

OrBer. OTBer. B 6asuce {% — 8y + 2%; % + 2%; % + %} Marpuua oneparopa H guaro-

1 0 0
HaabHa U uMeerBun | 0 —1 0
0 0 -1



3anaua 7. Ha nuneiinom npoctpanctee nuddepeHiinalbHbIX 0rlepaTopoB BUA a% + b% + z%

3a/1aH JIMHEHHBIH onepaTop H TaKoMH, UTO []3[ (%)} (xyz) = —8xy + 4dxz — byz,

~ (0
[H (8_y>} (xyz) = —day + xz — 2yz,

~ (0
lH (§>} (xyz) = 3xy — 222 + 2y=.

Ecain Bo3MOKHO, HailiuTe 6a3uc, B KOTOPOM MaTpHLla STOro ofepaTopa AdaroHaJjbHa M yKaKuTe BUJ MaT-
pHLbI B 3TOM Oasuce.

OrBer. OtBer. B 6asuce {% — % + 2%; % + 2%; % + %} Marpuua oneparopa H guaro-
1 0 0
HaJlbHa U UMeeT BUA | O —1 0
0 0 -1

[IpoBepky HpOBeILeM TOJILKO [/l TepBoro 6asucHoOro Bekropa. B koopamHaTHo# dopme mnosyyaem
(3 = 3725 ] =
or 8_ 0z
-5 -2 2 1 1 1

-8 —4 3 2 2 2



3anaua 7. Ha nuneiinom npoctpanctee nuddepeHiinalbHbIX 0rlepaTopoB BUA a% + b% + z%

3a/1aH JIMHEHHBIH onepaTop H TaKoMH, UTO []3[ (%)} (xyz) = —8xy + 4dxz — byz,

~ (0
{H (87;)} (xyz) = —day + xz — 2yz,

~ (0
lH (E)} (xyz) = 3xy — 222 + 2y=.

Eciu BO3MO2>KHO, HauuTe 683I/IC, B KOTOPOM MaTpHula 3TOro ornepatopa aimarodaJjJibHa U YKaxxKuTe BUJa MaT-
PHLbI B 9TOM Oasuce.

OtBer. OTBer. B 6asuce {881, 8ay + 2862 8?1: + 23(1 gy + aa

1 0 0
HaJibHa U uMeeT BUA | 0 —1 0
0 0 -1
Jlpyro# cnoco0 NpoBepKH: ¢ OJJHOH CTOPOHbI, BLIYUCJISAS C UCITOJIb30BAHUEM XapaKTePHUCTHUECKOTO CBOM -

cTBa onepatopa H, nosyuaem [H ((% - (% + 2882)} (xyz) =

o T e ) s

= —8zy + 4xz — byz — (—dzy + vz — 2yz) + 2 (Bay — 22z + 2yz) =

} MaTpuua oneparopa H guaro-

=22y —xz + y=z.



3anaua 7. Ha nuneiinom npoctpanctee nuddepeHiinalbHbIX 0rlepaTopoB BUA a% + b% + z%

3a/1aH JIMHEHHBIH onepaTop H TaKoMH, UTO []3[ (%)} (xyz) = —8xy + 4dxz — byz,

~ (0
[H (G_y)} (ryz) = —day + vz — 2yz,

~ (0
{H <£>] (xyz) = 3xy — 222 + 2y=.

Ecin Bo3MOKHO, HailiuTe 6a3uc, B KOTOPOM MaTpHLla 9TOro ofepaTopa AdaroHaJsbHa M yKaxKuTe BUJ MaT-
pHLbI B 3TOM Oasuce.

OtBert. OtBer. B 6asuce {% — 8y + 2%; % + 2%; % + %} Marpuua oneparopa H guaro-
1 0 0
HaJibHa U UMeeT BUA | O —1 0
0 0 -1

Jlpyro# cnoco6 NpoBepKH: C OJIHON CTOPOHBI, BLIUUC/ISIS C UCTTOJIb30BAHHEM XapaKTEPUCTHUECKOTO CBOH-
2 7 (0 0 0
cTBa oneparopa H, nosayuaem | H — 2 rYz) = 2TY — T2 z.
paropa 1, moJty [ (% y 0z (zy2) Y +y

C npyrofi CTOpoHbI,

0 0 0

1| =—— =—+2—| (xyz) = yz — 22 + 22y.

or Oy 0z (zyz)
OueBKaHO, UTO U3 COBIAJIEHHsI paCCMATPUBAEMbIX OIT€PATOPOB Ha xyz CJeyeT X coBnajeHue. [Ipoep-
Ka «KaK Obl 3aKOHUeHa» (Mbl He MPOBEPUJIH BTOPbIM CIIOCOOOM MPABUJILHOCTb HAXOXKJIEHHST BTOPOTO H
TpeTbero 6a3UCHbIX BEKTOPOB).



PeweHnue 3agaum 8.

3anaua 8. Haiitu 6asuc, B KoTopoM mMatpuiia onepartopa A UMeeT IMAroHaJbHbIA BUI, €CJM Ha
MHOKECTBE CMMMeTPHUUHbBIX MATPHIL PA3MEPHOCTH 2 X 2 OH 3ajaH (PopMyJIoH

n-(4 )8 0)



3anaua 8. Hatitu 6a3uc, B KOTopoM MaTpuiia onepatopa A uMeeT JHaroHajbHbIN BUJ, €CJIU Ha MHO-
JKECTBE CUMMeTPUYHBIX MATPULL PA3MEPHOCTH 2 X 2 OH 3ajaH (popmyJioi

- (1))

OtBer. B 6asuceb = ( 8 > , ( (1] (1] ) , ( 8 (1) ) orneparop A nmeer MaTpHILy

O =



3anaua 8. Hatitu 6a3uc, B KOTopoM MaTpuiia onepatopa A uMeeT JHaroHajbHbIN BUJ, €CJIU Ha MHO-
JKECTBE CUMMeTPUYHBIX MATPULL PA3MEPHOCTH 2 X 2 OH 3ajaH (popmyJioi

=5 3)x (s 7

10 01 00 i
OTtBer. B 0Gasuce B_(O O)’(l O>’<0 1) onepatop A  uMeeT Marpuuy

16 -8 4
Ap = 8 —8 2 |.XapaKTepuCTHUeCKHH MOJUHOM paBeH
4 -4 1



3anaua 8. Hatitu 6a3uc, B KOTopoM MaTpuiia onepatopa A uMeeT JHaroHajbHbIN BUJ, €CJIU Ha MHO-
JKECTBE CUMMeTPUYHBIX MATPULL PA3MEPHOCTH 2 X 2 OH 3ajaH (popmyJioi

=5 3)x (s 7

10 01 00 i
OTtBer. B 0Gasuce B_(O 0),(1 O)’(O 1) onepatop A  uMeeT Marpuuy

16 —8 4
Ap = 8 —8 2 |.XapakrepHCTHUECKHH MOJHHOM paBeH A% — 9\2,
4 -4 1

Co6cTBeHHOMY 3HaueHHto 0 COOTBETCTBYIOT, HalpuMep, BEKTOPbI (6a3uc sapa oneparopa A)



3anaua 8. Hatitu 6a3uc, B KOTopoM MaTpuiia onepatopa A uMeeT JHaroHajbHbIN BUJ, €CJIU Ha MHO-
JKECTBE CUMMeTPUYHBIX MATPULL PA3MEPHOCTH 2 X 2 OH 3ajaH (popmyJioi

=5 3)x (s 7

10 01 00 i
OTtBer. B 0Gasuce B_(O O)’(l O)’(O 1) onepatop A  uMeeT Marpuuy

16 —8 4
Ap = 8 —8 2 |.XapakrepHCTHUECKHH MOJHHOM paBeH A% — 9\2,
4 -4 1

Co6cTtBeHHOMY 3HauyeHHto (0 COOTBETCTBYIOT, Harpumep, BeKTOpbl (6asuc siapa onepatopa A)

(o 5)(1 %)



3anaua 8. Hatitu 6a3uc, B KOTopoM MaTpuiia onepatopa A uMeeT JHaroHajbHbIN BUJ, €CJIU Ha MHO-
JKECTBE CUMMeTPUYHBIX MATPULL PA3MEPHOCTH 2 X 2 OH 3ajaH (popmyJioi

=5 3)x (s 7

10 01 00 i
OTtBer. B 0Gasuce B_(O O)’(l O)’(O 1) onepatop A  uMeeT Marpuuy

16 —8 4
Ap = 8 —8 2 |.XapakrepHCTHUECKHH MOJHHOM paBeH A% — 9\2,
4 -4 1

Co6cTtBeHHOMY 3HauyeHHto (0 COOTBETCTBYIOT, Harpumep, BeKTOpbl (6asuc siapa onepatopa A)

(0 5):(13)

Co6CTBEHHOMY 3HAUEHHIO A = 9 COOTBETCTBYIOT HEHYJIEBble BEKTOPbI, TPOINOPLUOHAJbHbIE BEKTOPY



3anaua 8. Hatitu 6a3uc, B KOTopoM MaTpuiia onepatopa A uMeeT JHaroHajbHbIN BUJ, €CJIU Ha MHO-
JKECTBE CUMMeTPUYHBIX MATPULL PA3MEPHOCTH 2 X 2 OH 3ajaH (popmyJioi

=5 3)x (s 7

10 01 00 i
OTtBer. B 0Gasuce B_(O O)’(l O)’(O 1) onepatop A  uMeeT Marpuuy

16 —8 4
Ap = 8 —8 2 |.XapakrepHCTHUECKHH MOJHHOM paBeH A% — 9\2,
4 -4 1

Co6cTtBeHHOMY 3HauyeHHto (0 COOTBETCTBYIOT, Harpumep, BeKTOpbl (6asuc siapa onepatopa A)

(0 5)(V5)

CoO6CTBEHHOMY 3HAueHHIO A = 9 COOTBETCTBYIOT HEHyJIeBble BEKTOPbI, MPONOPLUOHAJbHbBIE BEKTOPY

(27)



Pewmenue 3anaum 9.

3apaua 9. Ilycts U — sMHeliHOe MPOCTPAHCTBO TAKUX MHOIOUJICHOB CTENEHH He Bbllle 3, UTO UUC-
Ja 0 u 1 aBasitoTes KOpHSIMM Kaxk10ro U3 HUX. CKaJisipHoe pon3Be/leHHe BBEeEHO hopMyJIoi

(r@i9@)) = [ ) gta)da. (4)

Halinure conpsixkeHHbIH K onepaTopy

P(f(x)) = f(1 - ). (5)



3anaua 9. [lycte U — nuHElHOE TPOCTPAHCTBO TAKUX MHOIOUJICHOB CTEMEeHH He Bbillle 3, uTo yncJa
¥ 1 sIBASIIOTCS KOPHSIMH Kaka10ro U3 HuX. CKaJjsipHOe MPOU3BeleHHe BBEAEHO (hOPMYJIOH

(r@ra@) = [ #1900 e (4)

Haiinure conpsixkeHHbIHA K onepaTopy

P(f(z)) = f(1—x). (5)

OtBer. Mui IMpHUBEIAEM 2 peleHus: peuieHue, nmoJHOCTbI0O OCHOBAHHOE Ha aﬂre6pe MHOTI'OYJICHOB, H
CTaHAApPTHOE pelIeHHe, CBA3aHHOE C MEPEXOJA0OM «B MPOCTPAHCTBO KOOPAHUHAT>.



3anaua 9. [lycte U — nuHElHOE TPOCTPAHCTBO TAKUX MHOIOUJICHOB CTEMEeHH He Bbillle 3, uTo yncJa

v | SIBJISIIOTCS KOPHAMH KaxKJ10ro U3 Hux. CKaJsisipHOoe Mpou3BejieHne BBeJIeHO (hopMyJIoit

<f(fv);g(x)) —/f(x)g(a:)dq;.

Haiinure conpsixkeHHbIHA K onepaTopy

P(f(x)) = f(1 ).

OtBer. [NepBoe peLueHue. B OTIPEICJICHUH COMPSAXKEHHOT0

(f’ (f(z)) ;g(m)) = (f(x); P (g(m))) BOCMOJb3yeMcsi popmysiaMu (4) U (5):

(4)

(5)

orneparopa



3anaua 9. [lycte U — nuHElHOE TPOCTPAHCTBO TAKUX MHOIOUJICHOB CTEMEeHH He Bbillle 3, uTo yncJa

v | SIBJISIIOTCS KOPHAMH KaxKJ10ro U3 Hux. CKaJsisipHOoe Mpou3BejieHne BBeJIeHO (hopMyJIoit

<f(fv);g(x)) —/f(x)g(a:)dq;.

Haiinure conpsixkeHHbIHA K onepaTopy

P(f(x)) = f(1 ).

OtBer. [NepBoe peLueHue. B OTIPEICJICHUH COMPSAXKEHHOT0

(f’ (f(z)) ;g(m)) = (f(x); P (g(m))) BOCMOJb3yeMcsi popmysiaMu (4) U (5):

/ F(1— ) g(a) dr = / F(e) P (g() d.

(4)

(5)

orneparopa



3anaua 9. [lycte U — nuHElHOE TPOCTPAHCTBO TAKUX MHOIOUJICHOB CTEMEeHH He Bbillle 3, uTo yncJa

v | SIBJISIIOTCS KOPHAMH KaxKJ10ro U3 Hux. CKaJsisipHOoe Mpou3BejieHne BBeJIeHO (hopMyJIoit

<f(fv);g(x)) —/f(x)g(a:)dq;.

Haiinure conpsixkeHHbIHA K onepaTopy

P(f(x)) = f(1 ).

OtBer. [NepBoe peLueHue. B OTIPEICJICHUH COMPSAXKEHHOT0

(f’ (f(z)) ;g(m)) = (f(x); P (g(m))) BOCMOJb3yeMcsi popmysiaMu (4) U (5):

/ F(1— ) g(a) dr = / F(e) P (g() d.

B nepBom unTerpase caesnaem 3ameHy nepeMeHHon t = 1 — x, noJjyuum

(4)

(5)

orneparopa



3anaua 9. [lycte U — nuHElHOE TPOCTPAHCTBO TAKUX MHOIOUJICHOB CTEMEeHH He Bbillle 3, uTo yncJa

v | SIBJISIIOTCS KOPHAMH KaxKJ10ro U3 Hux. CKaJsisipHOoe Mpou3BejieHne BBeJIeHO (hopMyJIoit

—jﬂ@ﬂ@ﬂ

P(f(x)) = f(1 ).

Haiinure conpsixkeHHbIHA K onepaTopy

OtBer. [NepBoe peLueHue. B OTIPEICJICHUH COMPSAXKEHHOT0

(f’ (f(z)) ;g(m)) = (f(x); P (g(m))) BOCMOJb3yeMcsi popmysiaMu (4) U (5):

/ (1 - 2) g(a) do = / f(@) P* (g(x) da

B nepBom unTerpase caesnaem 3ameHy nepeMeHHon t = 1 — x, noJjyuum

0 1

(4)

(5)

orneparopa

/f()(l—t 1)dt — /f )P (g dx@/f (1-1t)d /f(x)ﬁ*(g(x))dx.

1 0



3anaua 9. [lycte U — nuHElHOE TPOCTPAHCTBO TAKUX MHOIOUJICHOB CTEMEeHH He Bbillle 3, uTo yncJa
¥ 1 sIBASIIOTCS KOPHSIMH Kaka10ro U3 HuX. CKaJjsipHOe MPOU3BeleHHe BBEAEHO (hOPMYJIOH

(r@r9@) = [ @) gta)do. (1)

Hafinute conpsixkeHHbIN K onepaTopy

P(f(zx)) = f(1—2). (5)

OTBer. [NepBoe peLueHue. B ornpeiesieHU U COMPSI2KEHHOTO oreparopa

(ﬁ (f(z)) ;g(m)) = (f(x); P+ (g(a:))) BoCMnoJibdyemcst hopmyiamu (4) u (9):

/Of(t) L= t) (~1)dt = /f ) P (g )dx<:>/lf(t)g(l—t)dtz/lf(x)P*(g(x>)drc

B s1eBoii yacTu nocJie/1Hero paBeHCcTBa NepeMeHHY0 HHTErPUPOBAHUS ¢ 3aMEHUM Ha T, TIOJIyUuM

/1f g(1—z)d :cz/lf(x)P*(g(x))dx,

TO ecTh MOXKHO nosoxkuth P* (g(z)) = g(1 — z). Caenoparensto, P* = P, To ecTb onepatop P —
CaMOCONPSAKEHHbIH.



3anaua 9. [lycte U — nuHElHOE TPOCTPAHCTBO TAKUX MHOIOUJICHOB CTEMEeHH He Bbillle 3, uTo yncJa
¥ 1 sIBASIIOTCS KOPHSIMH Kaka10ro U3 HuX. CKaJjsipHOe MPOU3BeleHHe BBEAEHO (hOPMYJIOH

(r@xr9@)) = [ ) gta)da. (4)

Hafinute conpsixkeHHbIN K onepaTopy

P(f(x)) = f(1 - ). (5)

OTser. MepBoe peLLeHme. B onpeneseHun COMNPSIKEHHOTO ornepaTopa

(]5 (f(z)) ;g(:v)) = (f(x); P+ (g(:z:))) BocrnoJib3yemesi popmysiamu (4) u (5):

/Of“) ot /1f dw@/f g1 = 2)d x=/1f<x>ﬁ*<g<x>>dm,

TO eCcTh MOXKHO 100Xkt P* (g(x)) = g(1 — x). Caenosatensio, P* = P, 1o ecth onepatop P —
CaMOCOTIPSIKEHHBIH.

DTOT METOJ Jlasl OTBET GBICTPO, HO 3TO JIOCTUTHYTO 3@ CUET HEKOTOPOH HECTAHAAPTHOCTH peLlieHHs], ero
«39BPUCTHUHOCTH». JlasieKo He BCeraa MOKHO 3a padyMHOE BPeMSs MOJYUHThb «XOPOLiylo» (hopMmyJty Juisi
COTIPSKEHHOTO0 OrepaTopa, TouHee, JUIsi HaXoXKieHust o6pa3a BekTopa. [103ToMy Mbl POIEMOHCTPUPYEM
BTOPOH, CTAHAAPTHBIH, CNIOCOO.



3anaua 9. [lycte U — nuHElHOE TPOCTPAHCTBO TAKUX MHOIOUJICHOB CTEMEeHH He Bbillle 3, uTo yncJa
¥ 1 sIBASIIOTCS KOPHSIMH Kaka10ro U3 HuX. CKaJjsipHOe MPOU3BeleHHe BBEAEHO (hOPMYJIOH

(r@xr9@)) = [ ) gta)da. (4)

Haiinure conpsixkeHHbIHA K onepaTopy

P(f(x)) = f(1—a). (5)

OtBer. Btopoe pewenne. BriGepem Kakoi-au6o 6Gasuc mnpocTtpaHcTtBa U, Hampumep,
b={z(z—1); 2*(x — 1)} = {2? — z; 2* — 2?}. Haiinem B 310M Gasuce matpuiy oneparopa P:



3anaua 9. [lycte U — nuHElHOE TPOCTPAHCTBO TAKUX MHOIOUJICHOB CTEMEeHH He Bbillle 3, uTo yncJa
¥ 1 sIBASIIOTCS KOPHSIMH Kaka10ro U3 HuX. CKaJjsipHOe MPOU3BeleHHe BBEAEHO (hOPMYJIOH

(r@ra@) = [ #1900 e (4)

Haiinure conpsixkeHHbIHA K onepaTopy

P(f(z)) = f(1—x). (5)

OtBer. Btopoe pewenne. BriGepem Kakoi-au6o 6Gasuc mnpocTtpaHcTtBa U, Hampumep,
b={z(z—1); 2*(x — 1)} = {2? — z; 2* — 2?}. Haiinem B 310M Gasuce matpuiy oneparopa P:

[P (aw = )] = (1~ 2)(1 — = Dl = (o — 1) =

:[1-x(:c—1)+0~x2(x—1)}5:<(1)),



3anaua 9. [lycte U — nuHElHOE TPOCTPAHCTBO TAKUX MHOIOUJICHOB CTEMEeHH He Bbillle 3, uTo yncJa
¥ 1 sIBASIIOTCS KOPHSIMH Kaka10ro U3 HuX. CKaJjsipHOe MPOU3BeleHHe BBEAEHO (hOPMYJIOH

(r@ra@) = [ #1900 e (4)

Haiinure conpsixkeHHbIHA K onepaTopy

P(f(z)) = f(1—x). (5)

OtBer. Btopoe pewenne. BriGepem Kakoi-au6o 6Gasuc mnpocTtpaHcTtBa U, Hampumep,
b={z(z—1); 2*(x — 1)} = {2? — z; 2* — 2?}. Haiinem B 310M Gasuce matpuiy oneparopa P:

[P (aw = )] = (1~ 2)(1 — = Dl = (o — 1) =

[1-x(x—1)+o-x2(x—1)}5:<(1))7

[P (2%(2 — 1))]5 — [1—2)’(1—z = 1)]g = [(1 — 2)a(x — 1)]g =

= [1-m($—1)—1‘x2($_1)}52(—11 ’

M03TOMY



3anaua 9. [lycte U — nuHElHOE TPOCTPAHCTBO TAKUX MHOIOUJICHOB CTEMEeHH He Bbillle 3, uTo yncJa
¥ 1 sIBASIIOTCS KOPHSIMH Kaka10ro U3 HuX. CKaJjsipHOe MPOU3BeleHHe BBEAEHO (hOPMYJIOH

(r@ra@) = [ 1@ gt de (1)

Hafinute conpsixkeHHbIN K onepaTopy

P(f(z)) = f(1 - 2). (5)

OrtBer. Btopoe peweHne. BroiGepem Kakoii-nu6o 6asuc npoctpaHctBa U, Hanpumep,
b= {z(x—1); 2*(x — 1)} = {2? — x; 2% — 2?}. Haiinem B 9170M 6aszuce marpuity oneparopa P:

Plaz—1)] =1 -0)1 -2 =) = [z - V) =
=[1-z(z—1)+0-2*(x —1)]g = ( (1)),
[P (2%(z — 1))]5 — [1=2)’(1 =z —1)]g = [(1 — 2)a(z — 1)]g =

_ [1~x(x—1)—1‘$2($_1)h§:<—11)’

nosromy Hg = < (1) _} >



3anaua 9. [lycte U — nuHElHOE TPOCTPAHCTBO TAKUX MHOIOUJICHOB CTEMEeHH He Bbillle 3, uTo yncJa
¥ 1 sIBASIIOTCS KOPHSIMH Kaka10ro U3 HuX. CKaJjsipHOe MPOU3BeleHHe BBEAEHO (hOPMYJIOH

(r@xr9@)) = [ ) gta)da. (4)

Haiinure conpsixkeHHbIHA K onepaTopy

P(f(x)) = f(1—a). (5)

OtBer. Btopoe pewenne. BriGepem Kakoi-au6o 6Gasuc mnpocTtpaHcTtBa U, Hampumep,
b={z(xz—1); 2*(x — 1)} = {2® —z; 2° —2°}. B 3tom OGasuce marpuua oneparopa P umeer
1

1
0 -1 ) Tenepb Bbluncaum matpuuy [pama:

BUJL PB =



3anaua 9. [lycte U — nuHElHOE TPOCTPAHCTBO TAKUX MHOIOUJICHOB CTEMEeHH He Bbillle 3, uTo yncJa
¥ 1 sIBASIIOTCS KOPHSIMH Kaka10ro U3 HuX. CKaJjsipHOe MPOU3BeleHHe BBEAEHO (hOPMYJIOH

(r@xr9@)) = [ ) gta)da. (4)

Haiinure conpsixkeHHbIHA K onepaTopy

P(f(x)) = f(1—a). (5)

OtBer. Btopoe pewenne. BriGepem Kakoi-au6o 6Gasuc mnpocTtpaHcTtBa U, Hampumep,
b={z(xz—1); 2*(x — 1)} = {2® —z; 2° —2°}. B 3tom OGasuce marpuua oneparopa P umeer
1

1
0 -1 ) Tenepb Bbluncaum matpuuy [pama:

BUJL PB =



3anaua 9. [lycte U — nuHElHOE TPOCTPAHCTBO TAKUX MHOIOUJICHOB CTEMEeHH He Bbillle 3, uTo yncJa
¥ 1 sIBASIIOTCS KOPHSIMH Kaka10ro U3 HuX. CKaJjsipHOe MPOU3BeleHHe BBEAEHO (hOPMYJIOH

(r@xr9@)) = [ ) gta)da. (4)

Haiinure conpsixkeHHbIHA K onepaTopy

P(f(x)) = f(1—a). (5)

OtBer. Btopoe pewenne. BriGepem Kakoi-au6o 6Gasuc mnpocTtpaHcTtBa U, Hampumep,
b={z(xz—1); 2*(x — 1)} = {2® —z; 2° —2°}. B 3tom OGasuce marpuua oneparopa P umeer

BulL Fg = (1) _1 . Tenepb Bbluncaum matpuuy [pama:
1
1 2 1 1
Y1 = <x(a:—1);x(x—1)> :/xQ(aj—l)2 dIZB_ZﬂLg:%’

0

1 1 2 1 1
T2 = Y21 = <x2(x—1);:r;(a:—1)) —/x3(x—1)2 dx:6—5+1:@,

0



3anaua 9. [lycte U — nuHElHOE TPOCTPAHCTBO TAKUX MHOIOUJICHOB CTEMEeHH He Bbillle 3, uTo yncJa
¥ 1 sIBASIIOTCS KOPHSIMH Kaka10ro U3 HuX. CKaJjsipHOe MPOU3BeleHHe BBEAEHO (hOPMYJIOH

(r@xi9@)) = [ ) gta)da. (4)

Hafinute conpsixkeHHbIN K onepaTopy

A

P(f(z)) = f(1 - 2). (5)

OtBer. Btopoe pewenne. BbiGepem kakoi-nu6o 6asuc mnpoctpaHctBa U, Hanpumep,
B={x(x—1); 2*(x — 1)} = {2® — x; 23 — 2?}. B 310M OGasuce marpuua onepatopa P umeer
1

BI/IILPB =l 0 1

. Tenepb Bbluncaum matpuiy [pama:

o



3anaua 9. [lycte U — nuHElHOE TPOCTPAHCTBO TAKUX MHOIOUJICHOB CTEMEeHH He Bbillle 3, uTo yncJa
¥ 1 sIBASIIOTCS KOPHSIMH Kaka10ro U3 HuX. CKaJjsipHOe MPOU3BeleHHe BBEAEHO (hOPMYJIOH

(r@xr9@)) = [ ) gta)da. (4)

Haiinure conpsixkeHHbIHA K onepaTopy

P(f(x)) = f(1—a). (5)

OtBer. Btopoe pewenne. BriGepem Kakoi-au6o 6Gasuc mnpocTtpaHcTtBa U, Hampumep,
b={z(xz—1); 2*(x — 1)} = {2® —z; 2° —2°}. B 3tom OGasuce marpuua oneparopa P umeer
1

1
0 -1 ) Tenepb Bbluncaum matpuuy [pama:

BUJL PB =

B 1 B 1 B 1
’711—3(), ’712—607 ’722—1057

[ 1/30 1/60
TO €CTh FB = < 1/60 1/105 >



3anaua 9. [lycte U — nuHElHOE TPOCTPAHCTBO TAKUX MHOIOUJICHOB CTEMEeHH He Bbillle 3, uTo yncJa
¥ 1 sIBASIIOTCS KOPHSIMH Kaka10ro U3 HuX. CKaJjsipHOe MPOU3BeleHHe BBEAEHO (hOPMYJIOH

(r@xr9@)) = [ ) gta)da. (4)

Haiinure conpsixkeHHbIHA K onepaTopy

P(f(x)) = f(1—a). (5)

OtBer. Btopoe pewenne. BriGepem Kakoi-au6o 6Gasuc mnpocTtpaHcTtBa U, Hampumep,
b= {x(x—1); 2%z —1)} = {22 —x; 2* —22}. B s10oM Gasuce marpuua onepatopa P umeer
1 1 1/30  1/60
0 —1 1/60 1/105
MaTpHlla CONPSKEHHOrO orepaTopa paBHa

Bl Fg = . Mbi Bpiuncansn marpuny Ipama: I'g = ( ) CJaieioBaTe/IbHO,



3anaua 9. [lycte U — nuHElHOE TPOCTPAHCTBO TAKUX MHOIOUJICHOB CTEMEeHH He Bbillle 3, uTo yncJa
¥ 1 sIBASIIOTCS KOPHSIMH Kaka10ro U3 HuX. CKaJjsipHOe MPOU3BeleHHe BBEAEHO (hOPMYJIOH

(r@ra@) = [ #1900 e (4)

Haiinure conpsixkeHHbIHA K onepaTopy

P(f(z)) = f(1—x). (5)

OtBer. Btopoe pewenne. BriGepem Kakoi-au6o 6Gasuc mnpocTtpaHcTtBa U, Hampumep,
b={z(xz—1); 2*(x — 1)} = {2® —z; 2° —2°}. B 3tom OGasuce marpuua oneparopa P umeer

1 1 ) _( 1/30 1/60
0 -1 /- Mber Bblurcsuin matpuuy Ipama: I'g = ( 1/60 1/105 ) CJaieioBaTe/IbHO,

MaTpHla COINPAKEHHOI'o orepaTopa paBHa

1
. v (1/30 1/60 1 0\ [ 1/30 1/60)
B=Tp PBFB_(1/6O 1/105 1 -1 )\ 1/60 1105 ) =

BUJL PB =



3anaua 9. [lycte U — nuHElHOE TPOCTPAHCTBO TAKUX MHOIOUJICHOB CTEMEeHH He Bbillle 3, uTo yncJa
¥ 1 sIBASIIOTCS KOPHSIMH Kaka10ro U3 HuX. CKaJjsipHOe MPOU3BeleHHe BBEAEHO (hOPMYJIOH

(r@ra@) = [ #1900 e (4)

Haiinure conpsixkeHHbIHA K onepaTopy

P(f(z)) = f(1—x). (5)

OtBer. Btopoe pewenne. BriGepem Kakoi-au6o 6Gasuc mnpocTtpaHcTtBa U, Hampumep,
b={z(xz—1); 2*(x — 1)} = {2® —z; 2° —2°}. B 3tom OGasuce marpuua oneparopa P umeer

1 1 ) _( 1/30 1/60
0 -1 /- Mber Bblurcsuin matpuuy Ipama: I'g = ( 1/60 1/105 ) CJaieioBaTe/IbHO,

MaTpHla COINPAKEHHOI'o orepaTopa paBHa

1

. v (1/30 1/60 1 0\ [ 1/30 1/60)

B=Tp PBFB_(1/6O 1/105 1 -1 )\ 1/60 1105 ) =
B 1 1/105 —1/60 \ [ 1/30  1/60

BT (1>2 ( ~1/60 1/30) ( 1/60 —1/140 ) -

30 105 \60

BUJL PB =




3anaua 9. [lycte U — nuHElHOE TPOCTPAHCTBO TAKUX MHOIOUJICHOB CTEMEeHH He Bbillle 3, uTo yncJa
¥ 1 sIBASIIOTCS KOPHSIMH Kaka10ro U3 HuX. CKaJjsipHOe MPOU3BeleHHe BBEAEHO (hOPMYJIOH

(r@xr9@)) = [ ) gta)da. (4)

Hafinute conpsixkeHHbIA K onepaTopy

A

P(f(z)) = f(1—x). (5)

OtBer. Btopoe pewenne. BbiGepem kakoii-nu6o 6asuc npoctpaHctBa U, Hanpumep,
b= {x(x—1); 2%z —1)} = {22 —x; 2* —22}. B s10oM Gasuce marpuua onepatopa P umeer
1 1 1/30  1/60
0 —1 1/60 1/105
MaTpHLa CONPsIKEHHOTo onepaTopa paBHa

Pg =Tg' Fglp = ( %28 1%8@ )1 ( i —(1) ) ( %28 1%gg ) -
1 ( 1/105 —1/60 ) < 1/30  1/60 ) _
1 1 1N\2\ —1/60 1/30 1/60 —1/140
30 105 (@)

1/105 —1/60 \ ( 1/30 1/60
:30'15'7'8( —{/60 1?30 ) ( 1?60 1/{40 ) -

BulL P = . Mbi Bbluucsnmin matpuny Ipama: I'g = ( ) CunenoBaTesbHO,




3anaua 9. [lycte U — nuHElHOE TPOCTPAHCTBO TAKUX MHOIOUJICHOB CTEMEeHH He Bbillle 3, uTo yncJa
¥ 1 sIBASIIOTCS KOPHSIMH Kaka10ro U3 HuX. CKaJjsipHOe MPOU3BeleHHe BBEAEHO (hOPMYJIOH

(r@xr9@)) = [ ) gta)da. (4)

Hafinute conpsixkeHHbIA K onepaTopy

A

P(f(z)) = f(1—x). (5)

OtBer. Btopoe pewenne. BbiGepem kakoii-nu6o 6asuc npoctpaHctBa U, Hanpumep,
b= {x(x—1); 2%z —1)} = {22 —x; 2* —22}. B s10oM Gasuce marpuua onepatopa P umeer
1 1 1/30  1/60
0 —1 1/60 1/105
MaTpHLa CONPsIKEHHOTo onepaTopa paBHa

Pg =Tg' Fglp = ( %28 1%8@ )1 ( i —(1) ) ( %28 1%gg ) -
1 ( 1/105 —1/60 ) < 1/30  1/60 ) _
1 1 1N\2\ —1/60 1/30 1/60 —1/140
30 105 (@)

(7)) (T ar)=(0 )=

BulL P = . Mbi Bbluucsnmin matpuny Ipama: I'g = ( ) CunenoBaTesbHO,




3anaua 9. [lycte U — nuHElHOE TPOCTPAHCTBO TAKUX MHOIOUJICHOB CTEMEeHH He Bbillle 3, uTo yncJa
¥ 1 sIBASIIOTCS KOPHSIMH Kaka10ro U3 HuX. CKaJjsipHOe MPOU3BeleHHe BBEAEHO (hOPMYJIOH

(r@ra@) = [ 1) gt de (4)

Haiinure conpsixkeHHbIHA K onepaTopy

P(f(z)) = f(1—x). (5)

OtBer. Btopoe pewenne. BriGepem Kakoi-au6o 6Gasuc mnpocTtpaHcTtBa U, Hampumep,
b= {x(x—1); 2%z —1)} = {22 —x; 2* —22}. B s10oM Gasuce marpuua onepatopa P umeer
1 1 1/30  1/60
0 —1 1/60 1/105
MaTpHlla CONPSKEHHOrO orepaTopa paBHa

—1
_ 1/30  1/60 10\ (1/30 1/60 11
* 1 pt _ _ _
g =15 pl6 = ( 1/60 1/105 ) ( 1 -1 ) ( 1/60 1/105 ) =\ 0 -1 ) =B
Ha nepsblil B3MIs1, CpaBHEHHE C NIEPBbIM PELIEHHEM He B 110/1b3y BTOPOro petenus. Ho 60Jb1ias yacTs
TPYJHOCTEH CBf3aHA C MePexoJ0M B <IPOCTPAHCTBO KOOPAMHAT» (TTpocTpancTso R?), 3aT0 moc/e 9Toro

orepaTop MOXKHO 3aJlaBaTh CTAHAAPTHBIM 06Pa30M — C MOMOIIbIO MATPHUIIBI — U BBIUUCJIEHHE MATPHIIbI
COMPS2KEHHOTO OTlepaTopa MpeCTaBaeT COO0H PyTHHHYIO MPOLELYPY.

Bl Fg = . Mbi Bbruncsinin matpuuy Ipava: I'g = ( ) CJaieioBaTe/IbHO,



Pewmenue 3anaum 10.

3anaua 10. Ha suneiinom npocrpancTee KBajgpaTHUHbIX (OPM OT MEPEMEHHbIX X,y JIMHEHHbIN
onepatop L sanaun dopmynoit L(f(xz;y)) = flz —y;x +y) HaI/IIH/ITe COHpH}KeHHbII/I orepartop, ecJiu
cKaJsisipHOe Mpou3BeieHre 3anano popmyJoit (f(x;y), g ff f(z;9)g(x; y) de dy, tne G — Tpe-

yrosbHuk z > 0, y >0, x4y <0.



3anaua 10. Ha amneiinom npoctpanctse KBaapaTHUHbIX QOPM OT NMepEeMEHHbIX T, Y JIMHEHHbIA Ore-
parop L 3anan dopmyioit L(f(z;y)) = f(z — y;z + y) HaI/IILHTe conmeeHHbm oreparop, ecJiu cKa-
JISIpHOE TIpou3BelleHHe 3anaHo dopmyJoil (f(x;y), g fff x;y)g(z;y) dx dy, rne G — Tpe-

yronbHuK x >0, y >0, z+y <0.

Orser. B 6asuce b= {z?, zy, y*} marpuua oneparopa umeer Buj



3anaua 10. Ha amneiinom npoctpanctse KBaapaTHUHbIX QOPM OT NMepEeMEHHbIX T, Y JIMHEHHbIA Ore-
parop L 3anan dopmyioit L(f(z;y)) = f(z — y;z + y) HaI/IILHTe conmeeHHbm oreparop, ecJiu cKa-
JISIpHOE TIpou3BelleHHe 3anaHo dopmyJoil (f(x;y), g fff x;y)g(z;y) dx dy, rne G — Tpe-

yronbHuK x >0, y >0, z+y <0.

Orser. B 6asuce b= {22, zy, y*} marpuna oneparopa umeersun L = | —

[E N
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— N



3anaua 10. Ha amneiinom npoctpanctse KBaapaTHUHbIX QOPM OT NMepEeMEHHbIX T, Y JIMHEHHbIA Ore-
parop L 3anan dopmyioit L(f(z;y)) = f(z — y;z + y) HaI/IIIHTe conmeeHHbm oreparop, ecJiu cKa-
JISIpHOE TIpou3BelleHHe 3anaHo dopmyJoil (f(x;y), g fff x;y)g(z;y) dx dy, rne G — Tpe-

yronbHuK x >0, y >0, z+y <0.

Orser. B 6asuce b= {22, zy, y*} marpuna oneparopa umeersun L = | —

— N
[ gy
— N =

Marpuna Ipama B 6a3uce b paBHa



3anaua 10. Ha amneiinom npoctpanctse KBaapaTHUHbIX QOPM OT NMepEeMEHHbIX T, Y JIMHEHHbIA Ore-
parop L 3anan dopmyioit L(f(z;y)) = f(z — y;z + y) HaI/IILHTe conmeeHHbm ornepaTop, ecJii CKa-

JISIpHOE TIpou3BelleHHe 3anaHo dopmyJoil (f(x;y), g fff x;y)g(z;y) dx dy, rne G — Tpe-
yronbHuK x >0, y >0, z+y <0.
1 11
Orser. B 6asuce b= {22, zy, y*} marpuna oneparopaumeersug L= | —2 0 2
1 -1 1
1 12 3 2
Martpuna Ipama B 6a3uce b papna I' = 360 3 2 3 |, oOparHas K Held MaTpuLA UMeeT BUJL
2 3 12



3anaua 10. Ha amneiinom npoctpanctse KBaapaTHUHbIX QOPM OT NMepEeMEHHbIX T, Y JIMHEHHbIA Ore-
parop L 3anan dopmyioit L(f(z;y)) = f(z — y;z + y) HaI/IILHTe conmeeHHbm ornepaTop, ecJii CKa-

JISIpHOE TIpou3BelleHHe 3anaHo dopmyJoil (f(x;y), g fff x;y)g(z;y) dx dy, rne G — Tpe-
yronbHuK x >0, y >0, z+y <0.
1 11
Orser. B 6asuce b= {22, zy, y*} marpuna oneparopaumeersug L= | —2 0 2
1 -1 1
1 12 3 2
Marpuua Ipama B 6a3uce b pasna I' = 360 3 2 3 |, oOpartHas K Hell MaTpula UMeeT BUJL
2 3 12

3 —6 1
rt=18|1 -6 28 —6
1 -6 3



3anaua 10. Ha amneiinom npoctpanctse KBaapaTHUHbIX QOPM OT NMepEeMEHHbIX T, Y JIMHEHHbIA Ore-
parop L 3anan dopmyioit L(f(z;y)) = f(z — y;z + y) HaI/IILHTe conmeeHHbm ornepaTop, ecJii CKa-

JISIpHOE TIpou3BelleHHe 3anaHo dopmyJoil (f(x;y), g fff x;y)g(z;y) dx dy, rne G — Tpe-
yronbHuK x >0, y >0, z+y <0.
1 11
Orser. B 6asuce b= {22, zy, y*} marpuna oneparopaumeersug L= | —2 0 2
1 -1 1
1 12 3 2
Marpuna Ipama B 6asuce b papna I' = — 3 2 3 |, oOpartHas K Hell MaTpula UMeeT BUJL
360\ 9 3 19
3 —6 1
t=18( -6 28 —6
1 -6 3
CJieoBaTe/IbHO,

L* =



3anaua 10. Ha amneiinom npoctpanctse KBaapaTHUHbIX QOPM OT NMepEeMEHHbIX T, Y JIMHEHHbIA Ore-
parop L 3anan dopmyioit L(f(z;y)) = f(z — y;z + y) HaHILHTe COHpH)KGHHbIH ornepaTop, ecJii CKa-

JISPHOE MPOM3BEJIEHHE 3aJaHO (bopMyJon”I (f(x;y), g fff x;y)g(z;y) dx dy, rne G — Tpe-
yronbHuK x >0, y >0, z+y <0.
1 11
Orser. B 6asuce b= {22, zy, y*} marpuna oneparopaumeersug L= | —2 0 2
1 -1 1
1 12 3 2
Marpuna Ipama B 6asuce b papna I' = — 3 2 3 |, oOpartHas K Hell MaTpula UMeeT BUJL
360\ 9 3 19
3 —6 1
=181 -6 28 —6
1 -6 3
CJieoBaTe/IbHO,
L (123 2 111\’ 3 -6 1
= — 3 2 3 -2 0 2 2181 -6 28 —6 | =
360\ 9 3 12 1 -1 1 1 -6 3



3anaua 10. Ha amneiinom npoctpanctse KBaapaTHUHbIX QOPM OT NMepEeMEHHbIX T, Y JIMHEHHbIA Ore-
parop L 3anan dopmyioit L(f(z;y)) = f(z — y;z + y) HaHILHTe COHpH)KGHHbIH ornepaTop, ecJii CKa-

JISPHOE MPOM3BEJIEHHE 3aJaHO (bopMyJon”I (f(x;y), g fff x;y)g(z;y) dx dy, rne G — Tpe-
yronbHuK x >0, y >0, z+y <0.
1 11
Orser. B 6asuce b= {22, zy, y*} marpuna oneparopaumeersug L= | —2 0 2
1 -1 1
1 12 3 2
Marpuna Ipama B 6asuce b papna I' = — 3 2 3 |, oOpartHas K Hell MaTpula UMeeT BUJL
360\ 9 3 19
3 —6 1
t=18( -6 28 —6
1 -6 3
CJieoBaTe/IbHO,
1 12 3 2 1 11\’ 3 —6 1 9 —2 2 13
= — 3 2 3 -2 0 2 2181 -6 28 —6 | == 14 -9 —56
360\ 9 3 12 1 -1 1 1 —6 3 S\ 1 4 16



Pewmenue 3anaum 11.

3anaua 11. [lycThb B €BKJHIOBOM MPOCTPAHCTBE MHOTOUJICHOB CTENEHH HE Bhillle 2 CKaJssipHOe

(o.¢]
Npou3BeJIeHHEe 3a1aHO POPMYJIOH: (f(x),g(x)) = f e f(x) g(x)dx. Bekrtopel (x —1) u (2% —1)
OCTAIOTCs1 HEMOJABHKHBIMH NPH €HCTBHH BHIPOKIEHHOTO HOPMAJILHOTO JINHEHOro onepaTopa L. Haii-

TH CIIEKTP onepaTopa L, MaTpHlly oneparopa L B Gasuce B = {z°, z, 22}, co6CTBEHHDbIE BEKTOPDI H
coGCTBeHHbIe 3HaueHHs1 oriepaTopa L. Haiigute onepatop, conpsizkeHHbIi K oriepaTtopy L.



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(3:),g(:c)> = [e* f(x)g(x)dx. Bekrtopwl (x —1) u (z?—1)
0

OCTalOTCSl HEMOJABUKHBIMU TPU JIEHCTBUH BbIPOXKAEHHOTO HOPMaJIbHOTO JIMHEHHOro onepaTtopa L. Haii-
TH criekTp oneparopa L, matpuity onepatopa L B 6asuce B = {z°, x, 22}, coGersennbie BekTopbl U

coOCTBeHHbIe 3HaueHust onepatopa L. Haiinute onepatop, conpsizkeHHbli K onepatopy L.
Otser. Totr dakr, uto BekTopbl (z — 1) U (22 —1) «0CTAIOTCS HEMOABUKHBIMU» 03HAYAET, UTO

3TO



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCsl HENO/IBHKHBIMH ITPH JICHCTBHH BBIPOKIGHHOTO HOPMAJILHOTO JINHEHHOTO OriepaTopa L. Hairtn
CIEeKTp orneparopa L, MaTpHLy oneparopa L B 6azuce B = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-

CTBEHHbIE 3HaueHHs orepaTopa L. Haiiwite onepatop, conpsikeH bl K onepatopy L.
Orser. Tor dakr, uro BekTopbl (z — 1) u (22 —1) «oCTalOTCsl HEMOABUKHBIMU» 03HAYAET, UTO

3T0 cOOCTBEHHbIe BEKTOPbI, OTBeualolline coocTBeHHOMY 3HaueHuio 1. Tak kak ornepatop L BbIpOXKAeH-
HBIH, TO



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCsl HENO/IBHKHBIMH ITPH JICHCTBHH BBIPOKIGHHOTO HOPMAJILHOTO JINHEHHOTO OriepaTopa L. Hairtn
criexTp oneparopa L, Matpuity oneparopa L B 6azuce B = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBEHHbIE 3HaueHHs orepaTopa L. Haiiwite onepatop, conpsikeH bl K onepatopy L.

Orser. Tor dakr, uro BekTopbl (z — 1) u (22 —1) «oCTalOTCsl HEMOABUKHBIMU» 03HAYAET, UTO
5T0 COGCTBEHHBIE BEKTOPBI, OTBEUAIOLIHE COGCTBEHHOMY 3HaueHmio 1. Tak Kak onepaTop L BLIPOKICH-
HBIH, TO CIIEKTP TOro orneparopa Bkiatouaer B cebs 0.



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCsl HENO/IBHKHBIMH ITPH JICHCTBHH BBIPOKIGHHOTO HOPMAJILHOTO JINHEHHOTO OriepaTopa L. Hairtn
criexTp oneparopa L, Matpuity oneparopa L B 6azuce B = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBEHHbIE 3HaueHHs orepaTopa L. Haiiwite onepatop, conpsikeH bl K onepatopy L.

Orser. Tor dakr, uro BekTopbl (z — 1) u (22 —1) «oCTalOTCsl HEMOABUKHBIMU» 03HAYAET, UTO
5T0 COGCTBEHHBIE BEKTOPBI, OTBEUAIOLIHE COGCTBEHHOMY 3HaueHmio 1. Tak Kak onepaTop L BLIPOKICH-
HBIH, TO CIIEKTP TOro orneparopa Bkitouyaer B cebs 0.
3HAuMT, CeKTp onepatopa L HMeeT BHJL



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCSI HEMOABIYKHDIMH ITPH 1€ACTBUHN BbIPOXKAEHHOrO HOPMAJILHOTO JIMHEAHOrO onepatopa L. Haiiu
criexTp ornepatopa L, MaTpuity onepatopa Lo6asuce b = {2, z, 22}, coGeTBennbIe BEKTOPLI H CO6-
CTBEHHBIE 3HAUeHHst onepatopa L. Haiiaure orepatop, compsiKeHHBbI K onepatopy L.

Orser. Tor dakr, uro BekTopbl (z — 1) u (22 —1) «oCTalOTCsl HEMOABUKHBIMU» 03HAYAET, UTO
5T0 COOCTBEHHBIE BEKTOPbI, OTBEYAIOLIMe COGCTBEHHOMY 3HauenHio 1. Tak Kak orepatop L BBIPOMKIEH-
HBI, TO CIIEKTP STOrO Onepatopa Br/mouaet B cedst 0.
3uaunt, cnexTp oneparopa L umeer s SpecL = {0; 15}



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(a:)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCsl HENO/IBHKHBIMH ITPH JICHCTBHH BBIPOKIGHHOTO HOPMAJILHOTO JINHEHHOTO OriepaTopa L. Haiiu
CreKTp oneparopa L, MaTpHlly oneparopa L B 6azuce B = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBEHHbIE 3HaueHHs orepaTopa L. Haiiwite onepatop, conpsikeH bl K onepatopy L.

Orser. Tor dakr, uro BekTopbl (z — 1) u (22 —1) «oCTalOTCsl HEMOABUKHBIMU» 03HAYAET, UTO
5T0 COGCTBEHHBIE BEKTOPBI, OTBEUAIOLIHE COGCTBEHHOMY 3HaueHmio 1. Tak Kak onepaTop L BLIPOKICH-
HBIH, TO CIIEKTP TOro orneparopa Bkiatouaer B cebs 0.

Co6CTBEHHBIN BEKTOP, OTBevatolMil coOCTBEHHOMY 3HaueHHto 0, COIVIaCHO CBOMCTBAM HOPMAJIbLHOTO
oneparopa



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(a:)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCSI HEMOABIYKHDIMH ITPH 1€ACTBUHN BbIPOXKAEHHOrO HOPMAJILHOTO JIMHEAHOrO onepatopa L. Hairtn
criexTp oneparopa L, Matpuity onepatopa Lo6asuce b = {2, z, 22}, coGeTBennbIe BEKTOPLI H CO6-
CTBEHHbIE 3HaueHHs orepaTopa L. Haiiwite onepatop, conpsikeH bl K onepatopy L.

Orser. Tor dakr, uro BekTopbl (z — 1) u (22 —1) «oCTalOTCsl HEMOABUKHBIMU» 03HAYAET, UTO
5T0 COGCTBEHHBIE BEKTOPBI, OTBEUAIOLIHE COGCTBEHHOMY 3HaueHmio 1. Tak Kak onepaTop L BLIPOKICH-
HBIH, TO CIIEKTP ITOrO oreparopa BK/ouaeT B cebsi 0.

CoOCTBEHHDIH BEKTOP, OTBEYAIOLIMi COGCTBEHHOMY 3HaueHHto 0, COrJIaCHO CBOMCTBAM HOPMAJNbLHOTO
oneparopa, opToroHajier Kk sekropam (r — 1) wu (2% —1).



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(x)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCSI HEMOABIYKHDIMH ITPH 1€ACTBUHN BbIPOXKAEHHOrO HOPMAJILHOTO JIMHEAHOrO onepatopa L. Hairtn
criexTp oneparopa L, Matpuity onepatopa Lo6asuce b = {2, z, 22}, coGeTBennbIe BEKTOPLI H CO6-
CTBEHHbIE 3HaueHHs orepaTopa L. Haiiwite onepatop, conpsikeH bl K onepatopy L.

Otgert. Tor dakT, uto BekTOphl (x — 1) n (22 —1) «OCTAIOTCS HEMOJABUKHBIMU» 03HAYAET, UTO
5T0 COGCTBEHHBIE BEKTOPBI, OTBEUAIOLIHE COGCTBEHHOMY 3HaueHmio 1. Tak Kak onepaTop L BLIPOKICH-
HBIH, TO CIIEKTP ITOrO oreparopa BK/ouaeT B cebsi 0.

CoOCTBEHHDIH BEKTOP, OTBEYAIOLIMi COGCTBEHHOMY 3HaueHHto 0, COrJIaCHO CBOMCTBAM HOPMAJNbLHOTO
oneparopa, opToroHajier Kk sekropam (r — 1) wu (2% —1).
st Toro, uToObI HANTH BEKTOpP, OPTOrOHAJbHBIN K BekTopaM (z — 1) u (x
(opmy 0¥ 1J151 BBIYUCAEHUS CKAJSIPHOTO NPOU3BEIEHUSI.

2 — 1), Bocmosib3yeMmcsi



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(x)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCST HEMOABHKHBIMA MPH JEACTBHH BbIPOKIEHHOTO HOPMaJILHONO JINHEHHOTO OnepaTopa L. Haiiu
criexTp oneparopa L, Matpuity oreparopa L B 6azuce B = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBEHHbIE 3HaueHHs orepaTopa L. Haiiwite onepatop, conpsikeH bl K onepatopy L.

Orser. Tor dakr, uro BekTopbl (z — 1) u (22 —1) «oCTalOTCsl HEMOABUKHBIMU» 03HAYAET, UTO
5T0 COGCTBEHHBIE BEKTOPBI, OTBEUAIOLIHE COGCTBEHHOMY 3HaueHmio 1. Tak Kak onepaTop L BLIPOKICH-
HBIH, TO CIIEKTP TOro orneparopa Bkiatouaer B cebs 0.

Co6CTBEHHBIN BEKTOP, OTBevatolMil coOCTBEHHOMY 3HaueHHto 0, COIVIaCHO CBOMCTBAM HOPMAJIbLHOTO
oneparopa, opToroHajier Kk sekropam (r — 1) wu (2% —1).

Jl1st Toro, uToGBI HAWTH BEKTOP, OPTOrOHAJBHBIN K BekTopaM (x — 1) u (z
(hopmys0#i 10151 BbIUKMCAEHUS CKAJSIPHOTO NPOU3BEEHUS.

Jlnist aToro Hano Hauth matpuily [pamva B 6asuce b (y Hac nmoka HeT 1pyroro).

2 — 1), Bocmosib3yeMmcsi



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe

o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)
0CTAIOTCsl HEMOABHKHBIMH MPH JIEUCTBUH BbIPOK/IEHHOTO HOPMaJILHOTO JIMHEHHOTO orepaTopa L. Haittu
CTIeKTp orneparopa L Matpully orneparopa L B Gasuce b = {a; x, 56'2}, coOCTBEHHbIE BEKTOPbI H COO-

CTBeHHble 3HaueHHst onepatopa L. Haiizure oneparop, conpsikeHHbI K onepatopy L.
OrBet. Hatinem matpuuy [pama B 6asuce b.

I'g =



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe

o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)
0CTAIOTCsl HEMOABHKHBIMH MPH JIEUCTBUH BbIPOK/IEHHOTO HOPMaJILHOTO JIMHEHHOTO orepaTopa L. Haittu
CTIeKTp orneparopa L Matpully orneparopa L B Gasuce b = {a; x, 56'2}, coOCTBEHHbIE BEKTOPbI H COO-

CTBeHHble 3HaueHHst onepatopa L. Haiizure oneparop, conpsikeHHbI K onepatopy L.
OrBet. Hatinem matpuuy [pama B 6asuce b.

I'g = (xo; :L‘O) =



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe

o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)
0CTAIOTCsl HEMOABHKHBIMH MPH JIEUCTBUH BbIPOK/IEHHOTO HOPMaJILHOTO JIMHEHHOTO orepaTopa L. Haittu
CTIeKTp orneparopa L Matpully orneparopa L B Gasuce b = {a; x, 56'2}, coOCTBEHHbIE BEKTOPbI H COO-

CTBeHHble 3HaueHHst onepatopa L. Haiizure oneparop, conpsikeHHbI K onepatopy L.
OrBet. Hatinem matpuuy [pama B 6asuce b.

I'g = (xo;xo) = /e”” 2% 2" dr =



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe

o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)
0CTAIOTCsl HEMOABHKHBIMH MPH JIEUCTBUH BbIPOK/IEHHOTO HOPMaJILHOTO JIMHEHHOTO orepaTopa L. Haittu
CTIeKTp orneparopa L Matpully orneparopa L B Gasuce b = {a; x, 56'2}, coOCTBEHHbIE BEKTOPbI H COO-

CTBeHHble 3HaueHHst onepatopa L. Haiizure oneparop, conpsikeHHbI K onepatopy L.
OrBet. Hatinem matpuuy [pama B 6asuce b.

I'g = (xo;xo) = /e”” 22 2%dr =1



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe

o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)
0CTAIOTCsl HEMOABHKHBIMH MPH JIEUCTBUH BbIPOK/IEHHOTO HOPMaJILHOTO JIMHEHHOTO orepaTopa L. Haittu
CTIeKTp orneparopa L Matpully orneparopa L B Gasuce b = {a; x, 56'2}, coOCTBEHHbIE BEKTOPbI H COO-

CTBeHHble 3HaueHHst onepatopa L. Haiizure oneparop, conpsikeHHbI K onepatopy L.
OrBet. Hatinem matpuuy [pama B 6asuce b.

1 o0
I'g = (xo;xo) = /e”” 22 2%dr =1



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCST HEMOABHKHBIMA MPH JEACTBHH BbIPOKIEHHOTO HOPMaJILHONO JINHEHHOTO OnepaTopa L. Haiiru
creKTp oneparopa L, MaTpHLly oriepatopa L B6asuce b = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBeHHble 3HaueHHst onepatopa L. Haiizure oneparop, conpsikeHHbI K onepatopy L.

OrBet. Hatinem matpuuy [pama B 6asuce b.



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCST HEMOABHKHBIMA MPH JEACTBHH BbIPOKIEHHOTO HOPMaJILHONO JINHEHHOTO OnepaTopa L. Haiiru
creKTp oneparopa L, MaTpHLly oriepatopa L B6asuce b = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBeHHble 3HaueHHst onepatopa L. Haiizure oneparop, conpsikeHHbI K onepatopy L.

OrBet. Hatinem matpuuy [pama B 6asuce b.



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCST HEMOABHKHBIMA MPH JEACTBHH BbIPOKIEHHOTO HOPMaJILHONO JINHEHHOTO OnepaTopa L. Haiiru
creKTp oneparopa L, MaTpHLly oriepatopa L B6asuce b = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBeHHble 3HaueHHst onepatopa L. Haiizure oneparop, conpsikeHHbI K onepatopy L.

OrBet. Hatinem matpuuy [pama B 6asuce b.



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe

o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)
0CTAIOTCsl HEMOABHKHBIMH MPH JIEUCTBUH BbIPOK/IEHHOTO HOPMaJILHOTO JIMHEHHOTO orepaTopa L. Haittu
CTIeKTp orneparopa L Matpully orneparopa L B Gasuce b = {a; x, 56'2}, coOCTBEHHbIE BEKTOPbI H COO-

CTBeHHble 3HaueHHst onepatopa L. Haiizure oneparop, conpsikeHHbI K onepatopy L.
OrBet. Hatinem matpuuy [pama B 6asuce b.

=11 <:c0;x):/emx0:cdx:1



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCST HEMOABHKHBIMA MPH JEACTBHH BbIPOKIEHHOTO HOPMaJILHONO JINHEHHOTO OnepaTopa L. Haiiru
creKTp oneparopa L, MaTpHLly oriepatopa L B6asuce b = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBeHHble 3HaueHHst onepatopa L. Haiizure oneparop, conpsikeHHbI K onepatopy L.

OrBet. Hatinem matpuuy [pama B 6asuce b.



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe

o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)
0CTAIOTCsl HEMOABHKHBIMH MPH JIEUCTBUH BbIPOK/IEHHOTO HOPMaJILHOTO JIMHEHHOTO orepaTopa L. Haittu
CTIeKTp orneparopa L Matpully orneparopa L B Gasuce b = {a; x, 56'2}, coOCTBEHHbIE BEKTOPbI H COO-

CTBeHHble 3HaueHHst onepatopa L. Haiizure oneparop, conpsikeHHbI K onepatopy L.
OrBet. Hatinem matpuuy [pama B 6asuce b.

1 E
=11 (xo;xz) = /e”” 2° 2 dx =
?



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe

o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)
0CTAIOTCsl HEMOABHKHBIMH MPH JIEUCTBUH BbIPOK/IEHHOTO HOPMaJILHOTO JIMHEHHOTO orepaTopa L. Haittu
CTIeKTp orneparopa L Matpully orneparopa L B Gasuce b = {a; x, 56'2}, coOCTBEHHbIE BEKTOPbI H COO-

CTBeHHble 3HaueHHst onepatopa L. Haiizure oneparop, conpsikeHHbI K onepatopy L.
OrBet. Hatinem matpuuy [pama B 6asuce b.

1 E
=11 (xo;xz) = /e”” 22 a? de =2
2



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe

o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)
0CTAIOTCsl HEMOABHKHBIMH MPH JIEUCTBUH BbIPOK/IEHHOTO HOPMaJILHOTO JIMHEHHOTO orepaTopa L. Haittu
CTIeKTp orneparopa L Matpully orneparopa L B Gasuce b = {a; x, 56'2}, coOCTBEHHbIE BEKTOPbI H COO-

CTBeHHble 3HaueHHst onepatopa L. Haiizure oneparop, conpsikeHHbI K onepatopy L.
OrBet. Hatinem matpuuy [pama B 6asuce b.

1
=11 (xo;xz) = /e”” 22 a? de =2
2



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCST HEMOABHKHBIMA MPH JEACTBHH BbIPOKIEHHOTO HOPMaJILHONO JINHEHHOTO OnepaTopa L. Haiiru
creKTp oneparopa L, MaTpHLly oriepatopa L B6asuce b = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBeHHble 3HaueHHst onepatopa L. Haiizure oneparop, conpsikeHHbI K onepatopy L.

OrBet. Hatinem matpuuy [pama B 6asuce b.
1 2
I'g = ?

DO =



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCST HEMOABHKHBIMA MPH JEACTBHH BbIPOKIEHHOTO HOPMaJILHONO JINHEHHOTO OnepaTopa L. Haiiru
creKTp oneparopa L, MaTpHLly oriepatopa L B6asuce b = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBeHHble 3HaueHHst onepatopa L. Haiizure oneparop, conpsikeHHbI K onepatopy L.

OrBet. Hatinem matpuuy [pama B 6asuce b.
1 2 o0
I'g = ?

DO =



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCST HEMOABHKHBIMA MPH JEACTBHH BbIPOKIEHHOTO HOPMaJILHONO JINHEHHOTO OnepaTopa L. Haiiru
creKTp oneparopa L, MaTpHLly oriepatopa L B6asuce b = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBeHHble 3HaueHHst onepatopa L. Haiizure oneparop, conpsikeHHbI K onepatopy L.

OrBet. Hatinem matpuuy [pama B 6asuce b.
1 2 o0
I'g = ?

DO =



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCST HEMOABHKHBIMA MPH JEACTBHH BbIPOKIEHHOTO HOPMaJILHONO JINHEHHOTO OnepaTopa L. Haiiru
creKTp oneparopa L, MaTpHLly oriepatopa L B6asuce b = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBeHHble 3HaueHHst onepatopa L. Haiizure oneparop, conpsikeHHbI K onepatopy L.

OrBet. Hatinem matpuuy [pama B 6asuce b.

2 o0

1
2 <:v;:c>:/ex-x-xdx:2

I'g =

DO =



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCST HEMOABHKHBIMA MPH JEACTBHH BbIPOKIEHHOTO HOPMaJILHONO JINHEHHOTO OnepaTopa L. Haiiru
creKTp oneparopa L, MaTpHLly oriepatopa L B6asuce b = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBeHHble 3HaueHHst onepatopa L. Haiizure oneparop, conpsikeHHbI K onepatopy L.

OrBet. Hatinem matpuuy [pama B 6asuce b.

11 2
rg=(12 ?
2 ?



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCST HEMOABHKHBIMA MPH JEACTBHH BbIPOKIEHHOTO HOPMaJILHONO JINHEHHOTO OnepaTopa L. Haiiru
creKTp oneparopa L, MaTpHLly oriepatopa L B6asuce b = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBeHHble 3HaueHHst onepatopa L. Haiizure oneparop, conpsikeHHbI K onepatopy L.

OrBet. Hatinem matpuuy [pama B 6asuce b.

1 1 2 <
=12 ? (:c;x2>:/ex-x-x2dx:
2 ? 9



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCST HEMOABHKHBIMA MPH JEACTBHH BbIPOKIEHHOTO HOPMaJILHONO JINHEHHOTO OnepaTopa L. Haiiru
creKTp oneparopa L, MaTpHLly oriepatopa L B6asuce b = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBeHHble 3HaueHHst onepatopa L. Haiizure oneparop, conpsikeHHbI K onepatopy L.

OrBet. Hatinem matpuuy [pama B 6asuce b.

1 1 2 <
=12 ? (:c;x2>:/ex-x-x2dx:6
2 ? 9



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCST HEMOABHKHBIMA MPH JEACTBHH BbIPOKIEHHOTO HOPMaJILHONO JINHEHHOTO OnepaTopa L. Haiiru
creKTp oneparopa L, MaTpHLly oriepatopa L B6asuce b = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBeHHble 3HaueHHst onepatopa L. Haiizure oneparop, conpsikeHHbI K onepatopy L.

OrBet. Hatinem matpuuy [pama B 6asuce b.

2 (0.)
6 (:c;x2>:/ex-x-x2dx:6

0

I'g =

N = =
DN =



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe

o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)
0CTAIOTCsl HEMOABHKHBIMH MPH JIEUCTBUH BbIPOK/IEHHOTO HOPMaJILHOTO JIMHEHHOTO orepaTopa L. Haittu
CTIeKTp orneparopa L Matpully orneparopa L B Gasuce b = {a; x, 56'2}, coOCTBEHHbIE BEKTOPbI H COO-

CTBeHHble 3HaueHHst onepatopa L. Haiizure oneparop, conpsikeHHbI K onepatopy L.
OrBet. Hatinem matpuuy [pama B 6asuce b.

I'g =

NG E—
DN =
v O N



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCST HEMOABHKHBIMA MPH JEACTBHH BbIPOKIEHHOTO HOPMaJILHONO JINHEHHOTO OnepaTopa L. Haiiru
creKTp oneparopa L, MaTpHLly oriepatopa L B6asuce b = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBeHHble 3HaueHHst onepatopa L. Haiizure oneparop, conpsikeHHbI K onepatopy L.

OrBet. Hatinem matpuuy [pama B 6asuce b.

FB: 22 dx =

N — =
DN =
v O N
~
&
\-.w
&
Il
D



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCST HEMOABHKHBIMA MPH JEACTBHH BbIPOKIEHHOTO HOPMaJILHONO JINHEHHOTO OnepaTopa L. Haiiru
creKTp oneparopa L, MaTpHLly oriepatopa L B6asuce b = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBeHHble 3HaueHHst onepatopa L. Haiizure oneparop, conpsikeHHbI K onepatopy L.

OrBet. Hatinem matpuuy [pama B 6asuce b.

I'g = 2? dx =24

N — =
DN =
v O N
~
&
\-.w
&
Il
D



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCST HEMOABHKHBIMA MPH JEACTBHH BbIPOKIEHHOTO HOPMaJILHONO JINHEHHOTO OnepaTopa L. Haiiru
creKTp oneparopa L, MaTpHLly oriepatopa L B6asuce b = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBeHHble 3HaueHHst onepatopa L. Haiizure oneparop, conpsikeHHbI K onepatopy L.

OrBet. Hatinem matpuuy [pama B 6asuce b.

1 1 2 s
lg=(12 6 (a:‘z;x2) :/ex-xz‘xQda::M
2 6 24 0



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(3:),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCS HETOJBHAKHBIMH MPH JCHCTBHH BbIPOXKIEHHOI0 HOPMAJIHOTO JIMHEHHOTO OrlepaTopa L. Hairtn
CIEeKTp orneparopa L, MaTpHLy oneparopa L B 6azuce B = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBEHHbIE 3HaueHHs orepaTopa L. Haiiwite onepatop, conpsikeH bl K onepatopy L.

OTtBeT. Tenepb HaliieM HeHyJ/1€BOH BEKTOp M3 5/1pa, T.€. B JAHHOM CJlydyae, BEKTOp, OPTOrOHAJbHBIN K
Bektopam (z —1) u (2% —1).



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

0CTaIOTCS! HEMO/BUKHBIMU IPH JIEACTBHHU BLIPOKJIGHHOrO HOPMaJILHOTO JIHHEHHOro onepaTopa L. Hairtn
criexTp oneparopa L, Matpuity orepatopa Lo6asuce b = {2, z, 22}, coGeTBennbIe BEKTOPLI H CO6-
CTBEHHbIE 3HaueHHs orepaTopa L. Haiiwite onepatop, conpsikeH bl K onepatopy L.

OtBer. Tenepb HafifieM HeHYJIEBOH BEKTOP U3 sipa, T.€. B IAHHOM CJIydyae, BEKTOP, OPTOrOHAMbHBIH K
Bektopam (z —1) u (2% —1).
J1J1s1 3TOTO, €CTECTBEHHO, PUMEHHM MJ1aH COCTABIEHUS YPaBHEHHUII.



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCSI HEMOABIYKHDIMH ITPH 1€ACTBUHN BbIPOXKAEHHOrO HOPMAJILHOTO JIMHEAHOrO onepatopa L. Haiiru
criexTp ornepatopa L, MaTpuity onepatopa Lo6asuce b = {2, z, 22}, coGeTBennbIe BEKTOPLI H CO6-
CTBeHHble 3HaueHHst onepatopa L. Haiizure oneparop, conpsikeHHbI K onepatopy L.

OtBer. Tenepb HaliieM HeHyJICBOH BEKTOP U3 sI/1pa, T.€. B JAHHOM CJiydae, BEKTOP, OPTOTOHAJbHbIH K
Bektopam (z —1) u (2% —1).
J1J1st 5TOr0, €CTECTBEHHO, TPUMEHHUM MJiaH COCTABJEHUS YPABHEHU.
Ymo nado naiimu?



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCsl HEMOJABHKHBIMH MPH JIEfICTBUH BBIPOXKIEHHOTO HOPMAJ/IbHOTO JIHHEHHOTO orepaTopa L. Haiiu
criexTp oneparopa L, Matpuity oneparopa Lo6asuce b = {2, z, 22}, coGeTBennbIe BEKTOPLI H CO6-
CTBEHHbIE 3HaueHHs orepaTopa L. Haiiwite onepatop, conpsikeH bl K onepatopy L.

Otert. Tenepb HaiiieM HeHysIeBOI BEKTOP U3 s1/pa, T.€. B JAHHOM CJlyuae, BEKTOP, OPTOrOHA/bHbIN K
Bektopam (z —1) u (2% —1).
JLn1s1 3TOTO, €CTECTBEHHO, MPUMEHUM TJIaH COCTABACHNUS YPABHEHU.
Ymo nado natimu? Bexrop.



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCsl HEMOJABHKHBIMH MPH JIEfICTBUH BBIPOXKIEHHOTO HOPMAJ/IbHOTO JIHHEHHOTO orepaTopa L. Haiiru
criexTp ornepatopa L, MaTpuity oneparopa Lo6asuce b = {2, z, 22}, coGeTBennbIe BEKTOPLI H CO6-
CTBEHHBIE 3HAUeHHst onepatopa L. Haiiaure orepatop, compsiKeHHBbI K onepatopy L.

OTtBeT. Tenepn HatiieM HeHyJI€BOH BEKTOP U3 S/pa, T.€. B JAHHOM CJydyae, BEKTOP, OPTOTOHAJbHBIH K
Bektopam (z —1) u (2% —1).
J1J151 3TOTO, €CTECTBEHHO, MPUMEHHM TJIaH COCTABJIEHNWS YPABHEHW,
Ymo nado natimu? Bexrop.
B kakom sude npedcmasum omsem?



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCsl HENO/IBHKHBIMH ITPH JICHCTBHH BBIPOKIGHHOTO HOPMAJILHOTO JINHEHHOTO OriepaTopa L. Hairtn
CIEeKTp orneparopa L, MaTpHLy oneparopa L B 6azuce B = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBEHHbIE 3HaueHHs orepaTopa L. Haiiwite onepatop, conpsikeH bl K onepatopy L.

OTtBeT. Tenepb HaliieM HeHyJ/1€BOH BEKTOp M3 5/1pa, T.€. B JAHHOM CJlydyae, BEKTOp, OPTOrOHAJbHBIN K
Bektopam (z —1) u (2% —1).
JLn1st 3T0T0, €CTECTBEHHO, MPUMEHHM IJ1aH COCTABIEHUs ypaBHEHUI.
Ymo nado natimu? Bexrop.
B kakom sude npedcmasum omsem? Paznoxenuewm no 6asucy b.



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCST HEMOABHKHBIMA MPH JEACTBHH BbIPOKIEHHOTO HOPMaJILHONO JINHEHHOTO OnepaTopa L. Haiiu
CIEeKTp orneparopa L, MaTpHLy oneparopa L B 6azuce B = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBEHHbIE 3HaueHHs orepaTopa L. Haiiwite onepatop, conpsikeH bl K onepatopy L.

OTtBeT. Tenepb HaliieM HeHyJ/1€BOH BEKTOp M3 5/1pa, T.€. B JAHHOM CJlydyae, BEKTOp, OPTOrOHAJbHBIN K
Bektopam (z —1) u (2% —1).
JLn1st 3T0T0, €CTECTBEHHO, MPUMEHHM IJ1aH COCTABIEHUs ypaBHEHUI.
Ymo nado natimu? Bexrop.
B kakom sude npedcmasum omsem? Paznoxenuewm no 6asucy b.
Csedem 3a0auy K 3HAUEHUAM BEAUUUH U 88e0eM NepeMerHble.



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(3:),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

0CTAIOTCs HEMOABHKHBIMH MPH IEACTBHH BBIPOXKIAEHHOTO HOPMAJILHONO JINHEHHOTO OnepaTopa L. Haiiu
CIEeKTp orneparopa L, MaTpHLy oneparopa L B 6azuce B = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBEHHbIE 3HaueHHs orepaTopa L. Haiiwite onepatop, conpsikeH bl K onepatopy L.

OTtBeT. Tenepb HaliieM HeHyJ/1€BOH BEKTOp M3 5/1pa, T.€. B JAHHOM CJlydyae, BEKTOp, OPTOrOHAJbHBIN K
Bektopam (z —1) u (2% —1).
JLn1st 3T0T0, €CTECTBEHHO, MPUMEHHM IJ1aH COCTABIEHUs ypaBHEHUI.
Ymo nado natimu? Bexrop.
B kakom sude npedcmasum omsem? Paznoxenuewm no 6asucy b.
Csedem 3a0auy k 3HaueHuaAM eaudur u sgedem nepemerrole. O603HaUUM KOOPAUHATHI HEHYJIEBOTO
BEKTOpA U3 sipa uepes a, 3, .



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(3:),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

0CTAIOTCs HEMOABHKHBIMH MPH IEACTBHH BBIPOXKIAEHHOTO HOPMAJILHONO JINHEHHOTO OnepaTopa L. Haiiu
CIEeKTp orneparopa L, MaTpHLy oneparopa L B 6azuce B = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBEHHbIE 3HaueHHs orepaTopa L. Haiiwite onepatop, conpsikeH bl K onepatopy L.

OTtBeT. Tenepb HaliieM HeHyJ/1€BOH BEKTOp M3 5/1pa, T.€. B JAHHOM CJlydyae, BEKTOp, OPTOrOHAJbHBIN K
Bektopam (z —1) u (2% —1).
JLn1st 3T0T0, €CTECTBEHHO, MPUMEHHM IJ1aH COCTABIEHUs ypaBHEHUI.
Ymo nado natimu? Bexrop.
B kakom sude npedcmasum omsem? Paznoxenuewm no 6asucy b.
Csedem 3a0auy k 3HaueHuaAM eaudur u sgedem nepemerrole. O603HaUUM KOOPAUHATHI HEHYJIEBOTO
BEKTOpA U3 sipa uepes a, 3, .
[Toayuum ypasrernue. 3nadene KaKoL 8eAUUUHbL BOLUUCAUM 08YMSA cnocobamu?



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(3:),g(:c)> = fe‘”” f(x)g(z)dx. Bekropbi (zx —1) u (z2—1)

0CTAIOTCs HEMOABHKHBIMH MPH IEACTBHH BBIPOXKIAEHHOTO HOPMAJILHONO JINHEHHOTO OnepaTopa L. Haiiu
CIEeKTp orneparopa L, MaTpHLy oneparopa L B 6azuce B = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBEHHBIE 3HAUeHHst onepatopa L. Haiiaure orepatop, compsiKeHHBbI K onepatopy L.

OTtBeT. Tenepb HaliieM HeHyJ/1€BOH BEKTOp M3 5/1pa, T.€. B JAHHOM CJlydyae, BEKTOp, OPTOrOHAJbHBIN K
Bektopam (z —1) u (2% —1).
JLn1s1 3TOTO, €CTECTBEHHO, MPUMEHUM TJIaH COCTABACHNUS YPABHEHU.
Ymo nado natimu? Bexrop.
B kakom sude npedcmasum omsem? Paznoxenuewm no 6asucy b.
Csedem 3a0auy k 3HaueHuaAM eaudur u sgedem nepemerrole. O603HaUUM KOOPAUHATHI HEHYJIEBOTO
BEKTOpA U3 sipa uepes a, 3, .
[Toayuum ypasrnenue. 3HaueHue Kakotl 8eaudurvl soluucaum 0syms cnocobamu? EcTecTBeHHO,
CKaJIsipHble NIPousBesiennst ¢ Bektopamu  (z — 1) u (22 —1).



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(x)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCsl HENO/IBHKHBIMH ITPH JICHCTBHH BBIPOKIGHHOTO HOPMAJILHOTO JINHEHHOTO OriepaTopa L. Haiiu
criexTp oneparopa L, Matpuity onepatopa L B 6azuce B = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBEHHbIE 3HaueHHs orepaTopa L. Haiiwite onepatop, conpsikeH bl K onepatopy L.

Orser. Haiiiem 1Bymst crioco6amMu cKasisipHoe MPoU3Be/ieHne BeKTopa o + S + v ¢ MoMOoLIbIo co-
OTBETCTBYIOLLEH hOpMYJbl H yMHOXKEHUSI MATPHULL KHAa MAKPOYPOBHE».



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(x)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCsl HENO/IBHKHBIMH ITPH JICHCTBHH BBIPOKIGHHOTO HOPMAJILHOTO JINHEHHOTO OriepaTopa L. Haiiu
criexTp oneparopa L, Matpuity oreparopa L B 6azuce B = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBEHHbIE 3HaueHHs orepaTopa L. Haiiwite onepatop, conpsikeH bl K onepatopy L.

Orser. Haiiiem 1Bymst crioco6amMu cKasisipHoe MPoU3Be/ieHne BeKTopa o + S + v ¢ MoMOoLIbIo co-
OTBETCTBYIOLLEH hOpMYJbl H yMHOXKEHUSI MATPHULL KHAa MAKPOYPOBHE».

11 2 -1
(afBy)| 1 2 6 1 =(0 ).
2 6 24 0



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(x)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCsl HENO/IBHKHBIMH ITPH JICHCTBHH BBIPOKIGHHOTO HOPMAJILHOTO JINHEHHOTO OriepaTopa L. Haiiu
criexTp oneparopa L, Matpuity oreparopa L B 6azuce B = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBEHHbIE 3HaueHHs orepaTopa L. Haiiwite onepatop, conpsikeH bl K onepatopy L.

Orser. Haiiiem 1Bymst crioco6amMu cKasisipHoe MPoU3Be/ieHne BeKTopa o + S + v ¢ MoMOoLIbIo co-
OTBETCTBYIOLLEH hOpMYJbl H yMHOXKEHUSI MATPHULL KHAa MAKPOYPOBHE».

11 2 -1 -1
(afBy| 1 2 6 1 0] =(00).
2 6 24 0 1



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(x)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCsl HENO/IBHKHBIMH ITPH JICHCTBHH BBIPOKIGHHOTO HOPMAJILHOTO JINHEHHOTO OriepaTopa L. Haiiu
CrieKTp oneparopa L, MaTpHLly oriepatopa L B 6asnce b = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBEHHbIE 3HaueHHs orepaTopa L. Haiiwite onepatop, conpsikeH bl K onepatopy L.

Orser. Haiiiem 1Bymst crioco6amMu cKasisipHoe MPoU3Be/ieHne BeKTopa o + S + v ¢ MoMOoLIbIo co-
OTBETCTBYIOLLEH hOpMYJbl H yMHOXKEHUSI MATPHULL KHAa MAKPOYPOBHE».

11 2 -1 -1
(afBy| 1 2 6 1 0] =(00).
2 6 24 0 1

p+4y =0,
a+568+22y=0.



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(a:)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCsl HENO/IBHKHBIMH ITPH JICHCTBHH BBIPOKIGHHOTO HOPMAJILHOTO JINHEHHOTO OriepaTopa L. Haiiu
CrieKTp oneparopa L, MaTpHLly oriepatopa L B 6asnce b = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBEHHbIE 3HaueHHs orepaTopa L. Haiiwite onepatop, conpsikeH bl K onepatopy L.

Orser. Haiiiem 1Bymst crioco6amMu cKasisipHoe MPoU3Be/ieHne BeKTopa o + S + v ¢ MoMOoLIbIo co-
OTBETCTBYIOLLEH hOpMYJbl H yMHOXKEHUSI MATPHULL KHAa MAKPOYPOBHE».

11 2 -1 -1
(afBy)l 1 2 6 1 0 ]=(00).
2 6 24 0 1
B+ 4y =0,
a+568+22y=0.

Peliast 3Ty cHCTeMY JIMHEHHbIX YPAaBHEHHH, MoJiyyaeM, uto —2 — 4x + 22 — HeHyJIeBo# BEKTOp U3 sipa.



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(a:)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCsl HENO/IBHKHBIMH ITPH JICHCTBHH BBIPOKIGHHOTO HOPMAJILHOTO JINHEHHOTO OriepaTopa L. Haiiu
CIEeKTp onepaTopa L, MaTpHlly oneparopa L B 6asnce b = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBEHHBIE 3HAUeHHst onepatopa L. Haiiaure orepatop, compsiKeHHBbI K onepatopy L.

OtBer. —2 — 47 + 2> — HenyJeBoil BekTop U3 snpa. Halinem matpuiy onepartopa L B Gasuce B:



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe

o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)
0CTAIOTCsl HEMOABHKHBIMH MPH JIEUCTBUH BbIPOK/IEHHOTO HOPMaJILHOTO JIMHEHHOTO orepaTopa L. Haittu
CTIeKTp orneparopa L Matpully orneparopa L B Gasuce b = {a; x, 56'2}, coOCTBEHHbIE BEKTOPbI H COO-

CTBEHHBIE 3HAUeHHst onepatopa L. Haiiaure orepatop, compsiKeHHBbI K onepatopy L.
OrBer. —2 — 41 + 2> — HenyJeBoil BekTop U3 sinpa. Haiinem matpuiy oneparopa L B 6asuce B:

Lg| 1 = 1



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCsl HENO/IBHKHBIMH ITPH JICHCTBHH BBIPOKIGHHOTO HOPMAJILHOTO JINHEHHOTO OriepaTopa L. Haiiu
CIEeKTp onepaTopa L, MaTpHlly oneparopa L B 6asnce b = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBEHHBIE 3HAUeHHst onepatopa L. Haiiaure orepatop, compsiKeHHBbI K onepatopy L.

OtBer. —2 — 47 + 2> — HenyJeBoil BekTop U3 snpa. Halinem matpuiy onepartopa L B Gasuce B:



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCsl HENO/IBHKHBIMH ITPH JICHCTBHH BBIPOKIGHHOTO HOPMAJILHOTO JINHEHHOTO OriepaTopa L. Hairtn
CIEeKTp orneparopa L, MaTpHLy oneparopa L B 6azuce B = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBEHHbIE 3HaueHHs orepaTopa L. Haiiwite onepatop, conpsikeH bl K onepatopy L.

OtBer. —2 — 47 + 2> — HenyJeBoil BekTop U3 snpa. Halinem matpuiy onepartopa L B Gasuce B:

-1 -1 -2 1 -1 0
gl 1 0 4= 1 00
0 1 1 0 10



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCsl HENO/IBHKHBIMH ITPH JICHCTBHH BBIPOKIGHHOTO HOPMAJILHOTO JINHEHHOTO OriepaTopa L. Hairtn
CIEeKTp orneparopa L, MaTpHLy oneparopa L B 6azuce B = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBEHHbIE 3HaueHHs orepaTopa L. Haiiwite onepatop, conpsikeHHblii K onepatopy L.

OrBet. Hatinem matpuiy onepatopa L B 6azuce B:

-1 -1 -2 -1 -1 0 1 3 =2 =2
Lg 1 0 -4 | = 1 00 = Lg = = -4 1 -4
0 1 1 0 10 1 1 6



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe

o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(:t),g(a:)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)
OCTAIOTCST HEMOABHKHBIMH MPH JIEUCTBUH BbIPOK/IEHHOTO HOPMaJILHOTO JIMHEHHOTO orepaTopa L. Haittu

criexTp oneparopa L, Matpuity oneparopa L B 6azuce B = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBEHHbIE 3HaueHHs orepaTopa L. Haiiwite onepatop, conpsikeHHblii K onepatopy L.

3 =2 =2

. 1
Oter. Hauum matpuuy onepatopa L B 6asuce b: L = = -4 1 -4
1 1 6

Haiigem maTpuiy conpsixkeHHOro oneparopa ¢ noMoliblo COOTBETCTBYIOLLEH POpMYJibI:



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe

o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(x)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)
OCTAIOTCST HEMOABHKHBIMH MPH JIEUCTBUH BbIPOK/IEHHOTO HOPMaJILHOTO JIMHEHHOTO orepaTopa L. Haittu

CIEeKTp onepaTopa L, MaTpHlly oneparopa L B 6asnce b = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBEHHBIE 3HAUeHHst onepatopa L. Haiiaure orepatop, compsiKeHHBbI K onepatopy L.

3 =2 =2

. 1
Oter. Hauum matpuuy onepatopa L B 6asuce b: L = = -4 1 -4
1 1 6

Haiigem maTpuiy conpsixkeHHOro oneparopa ¢ noMoliblo COOTBETCTBYIOLLEH POpMYJibI:

-1

112 3 4 1 11 2
Lg=-|12 6 2 11 12 6 |=
S\ 2 6 2 —4 6 2 6 24



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe

o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(x)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)
OCTAIOTCST HEMOABHKHBIMH MPH JIEUCTBUH BbIPOK/IEHHOTO HOPMaJILHOTO JIMHEHHOTO orepaTopa L. Haittu

CIEeKTp onepaTopa L, MaTpHlly oneparopa L B 6asnce b = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBEHHBIE 3HAUeHHst onepatopa L. Haiiaure orepatop, compsiKeHHBbI K onepatopy L.

3 =2 =2

. 1
Oter. Hauum matpuuy onepatopa L B 6asuce b: L = = -4 1 -4
1 1 6

Haiigem maTpuiy conpsixkeHHOro oneparopa ¢ noMoliblo COOTBETCTBYIOLLEH POpMYJibI:

-1

112 3 4 1 11 2
Lg=-|12 6 2 11 12 6 |=
S\ 2 6 2 —4 6 2 6 24
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3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x ;g(x ) = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCsl HENO/IBHKHBIMH ITPH JICHCTBHH BBIPOKIGHHOTO HOPMAJILHOTO JINHEHHOTO OriepaTopa L. Haiiu
criexTp oneparopa L, Matpuity oneparopa L B 6azuce B = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBEHHbIE 3HaueHHs orepaTopa L. Haiiwite onepatop, conpsikeHHblii K onepatopy L.
3 -2 =2
1

OrBer. Haiin MannuyonepaTopaf/B6a3uceB: LB:5 -4 1 -4
1 1 6
Haiizem maTpuily conpsixkeHHOro oneparopa ¢ NoMolL b0 COOTBETCTBYIOLIEl GOpPMYJIbI:
112 - 3 —4 1 11 2
Lg=x|12 6 2 11 12 6 |=
5\ 2 6 2 9 —4 6 2 6 24
| 12 —12 2 3 4 1 11 2
—— | —12 20 —4 2 11 12 6 |=
20 9 4 1 —2 _4 6 2 6 24




3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe

o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x ;g(x ) = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)
OCTAIOTCST HEMOABHKHBIMH MPH JIEUCTBUH BbIPOK/IEHHOTO HOPMaJILHOTO JIMHEHHOTO orepaTopa L. Haittu

CIEeKTp onepaTopa L, MaTpHlly oneparopa L B 6asnce b = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBEHHBIE 3HAUeHHst onepatopa L. Haiiaure orepatop, compsiKeHHBbI K onepatopy L.

3 -2 —9
. 1
OrBert. Haumum marpuny oneparopa L B 6asuce b: LB:5 -4 1 -4
1 1 6
Haiizem maTpuily conpsixkeHHOro oneparopa ¢ NoMolL b0 COOTBETCTBYIOLIEl GOpPMYJIbI:
112 - 3 —4 1 11 2
Lg=x|12 6 2 11 12 6 |=
5\ 2 6 2 9 —4 6 2 6 24
| 12 —12 2 3 4 1 11 2
—— | —12 20 —4 2 11 12 6 |=
20 9 4 1 —2 _4 6 2 6 24

1 1 6
1 6 26
6 26 116



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x ;g(x ) = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCST HEMOABHKHBIMH MPH JIEUCTBUU BbIPOK/IEHHOTO HOPMaJILHOTO JIMHEHHOTO orepaTopa L. Haiiru
creKTp oneparopa L, MaTpHLly oriepatopa L B Gasnce b = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBEHHbIE 3HAUEHUSI orepaTopa L. Haiipmre orepartop, CONpsizKEHHbIN K oniepaTopy L.
R 1 3 =2 =2
Oter. Hauum matpuuy onepatopa L B 6asuce b: L = = -4 1 -4
1 1 6
Haiinem matpuily conpsizkeHHOTo oneparopa ¢ nomMolllblo COOTBETCTBYIOILEN (OopMYbI:

-1

112 3 4 1 11 2
Lg=z|12 ¢ 211 12 6 |=
2 6 24 9 —4 6 2 6 24
. 12 —12 2 3 4 1 11 2 3 _2 _9
—— | —12 20 -4 2 11 12 6 |==| -4 1 -4
20 2 -4 1 9 —4 6 2 6 24 1 1 6



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe

o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)
0CTAIOTCsl HEMOABHKHBIMH MPH JIEUCTBUH BbIPOK/IEHHOTO HOPMaJILHOTO JIMHEHHOTO orepaTopa L. Haittu

CIEeKTp orneparopa L, MaTpHLy oneparopa L B 6azuce B = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBEHHbIE 3HaueHHs orepaTopa L. Haiiwite onepatop, conpsikeHHblii K onepatopy L.

3 =2 =2
. 1
Oter. Hauum matpuuy onepatopa L B 6asuce b: L = = -4 1 -4
1 1 6
Mrak maTpuua conpsi>keHHOTro ofepatopa paBHa:
1 3 -2 =2
LB =% -4 1 -4 | =Lg.
1 1 6

3Hauur,



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe

o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(x),g(a:)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)
OCTAIOTCST HEMOABHKHBIMH MPH JIEUCTBUH BbIPOK/IEHHOTO HOPMaJILHOTO JIMHEHHOTO orepaTopa L. Haittu

criexTp oneparopa L, Matpuity oneparopa L B 6azuce B = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBEHHbIE 3HaueHHs orepaTopa L. Haiiwite onepatop, conpsikeHHblii K onepatopy L.

3 =2 =2
. 1
Oter. Hauum matpuuy onepatopa L B 6asuce b: L = = -4 1 -4
1 1 6
Mrak maTpuua conpsi>keHHOTro ofepatopa paBHa:
1 3 -2 =2
LB =% -4 1 -4 | =Lg.
1 1 6

3HauMT, cCorviacHO TeopeMe 06 U30MOP(HOCTH JUMHEHHOTO MPOCTPAHCTBA ONMEPATOPOB U JUHEHHO-
ro npocrtpaHcTea marpuil L* = L, T.e. onepatop L — caMoCONpsizKeHHbIH.



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
o0
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(3:),g(:c)> = fe‘”” f(x)g(z)dx. Bekropbi (zx —1) u (z2—1)

OCTAIOTCS HETOJBHAKHBIMH MPH JCHCTBHH BbIPOXKIEHHOI0 HOPMAJIHOTO JIMHEHHOTO OrlepaTopa L. Haiiu
CIEeKTp orneparopa L, MaTpHLy oneparopa L B 6azuce B = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBEHHbIE 3HaueHHs orepaTopa L. Haiiiwte onepatop, conpsizkeHHblii K onepatopy L.

OTtBer. Tot akT, uto oneparop L— CaMOCOIPSAXKEHHbIA, MOXKHO ObLIO YBUJIETh M3 IPYrUX coobpa-
»KeHUi. Mbl 10Ka3aJii, 4To 4TO CyLLEeCTBYET OPTOHOPMUPOBaHHbIA 0asuc B u3 co6CTBeHHBIX BEKTOPOB
onepatopa L.
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0CTAIOTCs HEMOABHKHBIMH MPH IEACTBHH BBIPOXKIAEHHOTO HOPMAJILHONO JINHEHHOTO OnepaTopa L. Hairtn
CIEeKTp orneparopa L, MaTpHLy oneparopa L B 6azuce B = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBEHHbIE 3HaueHHs orepaTopa L. Haiiiwte onepatop, conpsizkeHHblii K onepatopy L.

OTtBer. Tot akT, uto oneparop L— CaMOCOIPSAXKEHHbIA, MOXKHO ObLIO YBUJIETh M3 IPYrUX coobpa-
»KeHu#. Mbl IoKa3aJi, 4To 4TO CYLIECTBYeT opToHOpMUpoBaHHbiil 6asuc B = {pi(x); po(z); ps(x)} u3
COGCTBEHHDBIX BEKTOPOB oriepatopa L. MoKHO CunTath, uto p; () 1 po(2) OTBEUAIOT COOCTBEHHOMY 3Ha-
yenuto 1, a ps(z) — coberBenHomy 3Hadenuto O (T.e.
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OCTAIOTCS! HEMOABHKHBIMU [PH J€ACTBHH BbIPOKIEHHOTO HOPMaJILHOTO JINHEHHOTO OrepaTopa L. Hairtn
CIEeKTp orneparopa L, MaTpHLy oneparopa L B 6azuce B = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBEHHbIE 3HaueHHs orepaTopa L. Haiiiwte onepatop, conpsizkeHHblii K onepatopy L.

OTtBer. Tot akT, uto oneparop L— CaMOCOIPSAXKEHHbIA, MOXKHO ObLIO YBUJIETh M3 IPYrUX coobpa-
»KeHu#. Mbl IoKa3aJi, 4To 4TO CYLIECTBYeT opToHOpMUpoBaHHbiil 6asuc B = {pi(x); po(z); ps(x)} u3
COGCTBEHHDBIX BEKTOPOB oriepatopa L. MoKHO CunTath, uto p; () 1 po(2) OTBEUAIOT COOCTBEHHOMY 3Ha-
uenuto 1, a ps(x) — coberBenHomy 3HaueHuto 0 (T.e. p3(z) — HeHysIeBOH BEKTOP U3 A/pa).



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(3:),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCS! HEMOABHKHBIMU [PH J€ACTBHH BbIPOKIEHHOTO HOPMaJILHOTO JINHEHHOTO OrepaTopa L. Hairtn
CIEeKTp orneparopa L, MaTpHLy oneparopa L B 6azuce B = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBEHHbIE 3HaueHHs orepaTopa L. Haiiiwte onepatop, conpsizkeHHblii K onepatopy L.

OTtBer. Tot akT, uto oneparop L— CaMOCOIPSAXKEHHbIA, MOXKHO ObLIO YBUJIETh M3 IPYrUX coobpa-
»KeHu#. Mbl IoKa3aJi, 4To 4TO CYLIECTBYeT opToHOpMUpoBaHHbiil 6asuc B = {pi(x); po(z); ps(x)} u3
COGCTBEHHDBIX BEKTOPOB oriepatopa L. MoKHO CunTath, uto p; () 1 po(2) OTBEUAIOT COOCTBEHHOMY 3Ha-
uenuto 1, a ps(x) — coberBenHomy 3HaueHuto 0 (T.e. p3(z) — HeHysIeBOH BEKTOP U3 A/pa).

Torpa maTpuua oneparopa L B Gasnce B umeer Bz
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Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(3:),g(:c)> = fe‘”” f(x)g(z)dx. Bekropbi (zx —1) u (z2—1)

OCTAIOTCS! HEMOABHKHBIMU [PH J€ACTBHH BbIPOKIEHHOTO HOPMaJILHOTO JINHEHHOTO OrepaTopa L. Hairtn
CIEeKTp orneparopa L, MaTpHLy oneparopa L B 6azuce B = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBEHHbIE 3HaueHHs orepaTopa L. Haiiiwte onepatop, conpsizkeHHblii K onepatopy L.

OTtBer. Tot akT, uto oneparop L— CaMOCOIPSAXKEHHbIA, MOXKHO ObLIO YBUJIETh M3 IPYrUX coobpa-
»KeHu#. Mbl IoKa3aJi, 4To 4TO CYLIECTBYeT opToHOpMUpoBaHHbiil 6asuc B = {pi(x); po(z); ps(x)} u3
COGCTBEHHDBIX BEKTOPOB oriepatopa L. MoKHO CunTath, uto p; () 1 po(2) OTBEUAIOT COOCTBEHHOMY 3Ha-
uenuto 1, a ps(x) — coberBenHomy 3HaueHuto 0 (T.e. p3(z) — HeHysIeBOH BEKTOP U3 A/pa).

1 00

Torpa maTpuua oneparopa L B Gasnce B umeer Bz Lg=1{ 0 0
0 0

1
0
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0CTAIOTCs HEMOABHKHBIMH MPH IEACTBHH BBIPOXKIAEHHOTO HOPMAJILHONO JINHEHHOTO OnepaTopa L. Hairtn
CIEeKTp orneparopa L, MaTpHLy oneparopa L B 6azuce B = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBEHHbIE 3HaueHHs orepaTopa L. Haiiiwte onepatop, conpsizkeHHblii K onepatopy L.

OTtBer. Tot akT, uto oneparop L— CaMOCOIPSAXKEHHbIA, MOXKHO ObLIO YBUJIETh M3 IPYrUX coobpa-
»KeHu#. Mbl IoKa3aJi, 4To 4TO CYLIECTBYeT opToHOpMUpoBaHHbiil 6asuc B = {pi(x); po(z); ps(x)} u3
COGCTBEHHDBIX BEKTOPOB oriepatopa L. MoKHO CunTath, uto p; () 1 po(2) OTBEUAIOT COOCTBEHHOMY 3Ha-
uenuto 1, a ps(x) — coberBenHomy 3HaueHuto 0 (T.e. p3(z) — HeHysIeBOH BEKTOP U3 A/pa).

1 00
Torpa maTpuua oneparopa L B Gasnce B umeer Bz Lg=( 0120
000
A matpuua [pama B 6asuce B



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(3:),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

0CTAIOTCs HEMOABHKHBIMH MPH IEACTBHH BBIPOXKIAEHHOTO HOPMAJILHONO JINHEHHOTO OnepaTopa L. Hairtn
CIEeKTp orneparopa L, MaTpHLy oneparopa L B 6azuce B = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBEHHbIE 3HaueHHs orepaTopa L. Haiiiwte onepatop, conpsizkeHHblii K onepatopy L.

OTtBer. Tot akT, uto oneparop L— CaMOCOIPSAXKEHHbIA, MOXKHO ObLIO YBUJIETh M3 IPYrUX coobpa-
»KeHu#. Mbl IoKa3aJi, 4To 4TO CYLIECTBYeT opToHOpMUpoBaHHbiil 6asuc B = {pi(x); po(z); ps(x)} u3
COGCTBEHHDBIX BEKTOPOB oriepatopa L. MoKHO CunTath, uto p; () 1 po(2) OTBEUAIOT COOCTBEHHOMY 3Ha-
uenuto 1, a ps(x) — coberBenHomy 3HaueHuto 0 (T.e. p3(z) — HeHysIeBOH BEKTOP U3 A/pa).
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Torpa maTpuua oneparopa L B Gasnce B umeer Bz Lg=( 0120
000

A marpuua [pama B 6asuce B — envinuunasi. 3Hauut, matpuiia onepartopa L* paBHa



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
Npou3BeIeHHe 3a1aH0 POPMYJIOH: <f(3:),g(:c)> = f e f(x) g(z)dx. Bekrtopwl (x —1) u (2% —1)

OCTAIOTCS! HEMOABHKHBIMU [PH J€ACTBHH BbIPOKIEHHOTO HOPMaJILHOTO JINHEHHOTO OrepaTopa L. Hairtn
CIEeKTp orneparopa L, MaTpHLy oneparopa L B 6azuce B = {z°, z, 22}, coGcTBEHHBIE BEKTOPbBI H COG-
CTBEHHbIE 3HaueHHs orepaTopa L. Haiiiwte onepatop, conpsizkeHHblii K onepatopy L.

OTtBer. Tot akT, uto oneparop L— CaMOCOIPSAXKEHHbIA, MOXKHO ObLIO YBUJIETh M3 IPYrUX coobpa-
»KeHu#. Mbl IoKa3aJi, 4To 4TO CYLIECTBYeT opToHOpMUpoBaHHbiil 6asuc B = {pi(x); po(z); ps(x)} u3
COGCTBEHHDBIX BEKTOPOB oriepatopa L. MoKHO CunTath, uto p; () 1 po(2) OTBEUAIOT COOCTBEHHOMY 3Ha-
uenuto 1, a ps(x) — coberBenHomy 3HaueHuto 0 (T.e. p3(z) — HeHysIeBOH BEKTOP U3 A/pa).

100
Torpa maTpuua oneparopa L B Gasnce B umeer Bz Lg=( 0120

000
A matpuua [pama B 6asuce B — equnuunasi. 3Hauut, matpuiia oneparopa L* paBHa
L’E = LtB = Lg.



3anaua 11. Ilycth B eBK/JIMAOBOM MPOCTPAHCTBE MHOIOUJICHOB CTElEHW He Bbllle 2 CcKaJsipHOoe
Npou3Be/IeHHe 3a1aH0 POPMYJIOH: <f(x); g(x)) = ?e‘x f(x)g(z)dx. Bekropbi (z —1) u (22—1)
0
OCTalOTCS HEMOJBUKHBIMU MPH JIEUCTBUU BbIPOXKIEHHOIO HOPMAJILHOTO JIMHEHHOTO orlepaTopa L. Haiitu
CreKTp oneparopa L, MaTpHlly onepatopa L B 6azuce b = {z°, =, 22}, co6CTBEHHDBIE BEKTOPbBI H COG-
CTBEHHble 3HaUeHHsI orepaTopa L. Haiire ornepaTop, COMpsiKeHHbIH K orepaTopy L.

OTBert. 3ajaua peliieHa.
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