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BeuiecTBeHHOE NNHEIHOE MPOCTPAHCTBO
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BeujecTtBeHHOe nnHeliHOE NPOCTPaHCTBO

Onpeaenerue

MtoxecTBo L anemMeHTOB Ntoboit npupogb!
Ha3bIBAETCS BELLECTBEHHbIM JIMHEWHbIM
NPOCTPaHCTBOM, EC/IN BbINOJHEHBI TPU
YC/IOBUS:
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BeujecTtBeHHOe nnHeliHOE NPOCTPaHCTBO

Onpeaenerue

MHoxecTBo L anemeHTOB /110601 Nprpoabl
Ha3bIBAETCS BELLLECTBEHHbIM JINHENHbIM
NPOCTPaHCTBOM, EC/IN BbINOJHEHBI TPU
YCJIOBUS:

1. 3agaHo cnoxxeHue snemeHToB L, To ecTb
3aKOH, MO KOTOPOMY Jt0DbIM 31eMeHTaM X,y € L
CTaBUTCS B COOTBETCTBNE D/IEMEHT
z=(x+y) € L, Ha3biBaeMblii CyMMOIA.

J1A, Mogynb 1, Jlekyma 1.1



BeujecTtBeHHOe nnHeliHOE NPOCTPaHCTBO

Onpegenerne (npogonxerne)

2. 3alaHO YMHOXEHUNE D/IEMEHTA HA YUCNO, TO
eCTb 3aKOH MO KOTOPOMY JIODOMY 31eMEHTY

x € L v ntobomy uncny A € R crtaButcs B
COOTBETCTBUE 3JIEMEHT Z = Ax € L |
Ha3blBaeMblii MPON3BeAEeHNEM 3/1eMeHTa

Ha 4YUNCNO.

J1A, Mogynb 1, Jlekuusa 1.1 3/32



BeujecTtBeHHOe nnHeliHOE NPOCTPaHCTBO

Onpegenerne (npogonxerne)

3. VkasaHHble 3aKoHbl (JIMHElHbIE Onepaynm)
NOAYUHAOTCS aKCMOMaM JIMHEWHOIO
NPOCTpaHCTBa:

J1A, Mogynb 1, Jlekuns 1.1 4 /32



BeujecTtBeHHOe nnHeliHOE NPOCTPaHCTBO

Onpegenerne (npogonxerne)

3. VkasaHHble 3aKoHbl (JIMHElHbIE Onepaynm)
NOAYUHAOTCS aKCMOMaM JIMHEWHOIO
MPOCTPaHCTBA:

a) CJIOXKEHNE KOMMYTATUBHO: X + Y = ¥ + X,
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BeujecTtBeHHOe nnHeliHOE NPOCTPaHCTBO

Onpegenerne (npogonxerne)

3. VkasaHHble 3aKoHbl (JIMHElHbIE Onepaynm)
NOAYUHAOTCS aKCMOMaM JIMHEWHOIO
MPOCTPaHCTBA:

a) CJIOXKEHNE KOMMYTATUBHO: X + Y = ¥ + X,
6) cnoxeHne accounaTUBHO:
(x+y)+z=x+(y+2),

J1A, Mogynb 1, Jlekuns 1.1 4 /32



BeujecTtBeHHOe nnHeliHOE NPOCTPaHCTBO

Onpegenerne (npogonxerne)

3. VkasaHHble 3aKoHbl (JIMHElHbIE Onepaynm)
NOAYUHAOTCS aKCMOMaM JIMHEWHOIO
MPOCTPaHCTBA:

a) CJIOXKEHNE KOMMYTATUBHO: X + Y = ¥ + X,
6) cnoxeHne accounaTUBHO:
(x+y)+z=x+(y+2),

B) 30 € LVx € L: x+ 6 = x, 6 - HyneBoi
3JIEMEHT,
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BeujecTtBeHHOe nnHeliHOE NPOCTPaHCTBO

Onpegenerne (npogonxerne)
r)Vxe L3(—x) e L: x+(—x) =0, (—x) -

SNIEMEHT, I'IpOTI/IBOI'IOJ'IO)KHbII7I SJIEMEHTY X,

J1A, Mogynb 1, Jlekuusa 1.1 5/ 32



BeujecTtBeHHOe nnHeliHOE NPOCTPaHCTBO

Onpegenerne (npogonxerne)

r)Vxe L3(—x) e L: x+(—x) =0, (—x) -
3/IEMEHT, MPOTUBOMOIOXKHBIN 3JEMEHTY X,

1) x-1=xVxelL

J1A, Mogynb 1, Jlekuus 1.1 5/ 32



BeujecTtBeHHOe nnHeliHOE NPOCTPaHCTBO

Onpegenerne (npogonxerne)

r)Vxe L3(—x) e L: x+(—x) =0, (—x) -
3/IEMEHT, MPOTUBOMOIOXKHBIN 3JEMEHTY X,

1) x-1=xVxelL

e) YMHOXEHNE Ha YNCO acCOLNATUBHO:

A(px) = (M) x Vx € L,

J1A, Mogynb 1, Jlekuus 1.1 5/ 32



BeujecTtBeHHOe nnHeliHOE NPOCTPaHCTBO

Onpegenerne (npogonxerne)
K) GNCTPUOYTNBHOCTL YMHOXEHNS HA YUCIIO
OTHOCUTESILHO CNIOXKEHWS SNEMEHTOB 13 L;

AMx+y)=Ix+ Ay Vx,y € L,VAER,

JIA, Mogynb 1, Jlekyma 1.1



BeujecTtBeHHOe nnHeliHOE NPOCTPaHCTBO

Onpegenerne (npogonxerne)

) AMCTPUDYTUBHOCTL YMHOXEHUS HA YNCIIO
OTHOCUTENIBHO CJIOXKEHUS 3/1EMEHTOB 13 L:
AMx+y)=Ix+ Ay Vx,y € L,VAER,

3) AUCTPUDYTUBHOCTL YMHOXKEHUS HA YUCIIO
OTHOCWTENBHO CAOXKEHNs Yncen u3 R:

AN+ p)x=Ax+uxVxel V\ueR.

JIA, Mogynb 1, Jlekyma 1.1



BeujecTtBeHHOe nnHeliHOE NPOCTPaHCTBO

OnpeneneHne
DNeMeHTbI INMHEAHOro NPOCTPaHCTBA
Ha3bIBAOTCS BEKTOPaMM 1 0bO3HAYatoTCS

CTPOYHBLIMU DyKBaMU X, y, Z, ....

JIA, Mogynb 1, Jlekyma 1.1




BeuiecTBeHHOE NNHEIHOE MPOCTPAHCTBO

[lpumepbi anHeldiHbIX MPOCTPAHCTB:

JIA, Mogynb 1, Jlekyma 1.1



BeujecTtBeHHOe nnHeliHOE NPOCTPaHCTBO

[lpumepbl MHERHBIX MPOCTPAHCTB:

1. Muoxecta V5 u V5 BCex cBObOAHbBIX
reOMEeTPUYECKIX BEKTOPOB B NPOCTpaHcTBe R3 1
Ha naockocTn R? co cTaHAapTHBIMU JUHEHBIMY
onepauusiMi Hafi BEKTOpaMu.
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BeujecTtBeHHOe nnHeliHOE NPOCTPaHCTBO

[lpumepbl MHERHBIX MPOCTPAHCTB:

1. Muoxecta V5 u V5 BCex cBObOAHbBIX
reOMEeTPUYECKIX BEKTOPOB B NPOCTpaHcTBe R3 1
Ha naockocTn R? co cTaHAapTHBIMU JUHEHBIMY
onepauuaMmn Ha BEKTOPaMU.

2. MuoxectBo M,k (R) maTpuy, pasmepHocTy
m X k., roe anemMeHTaMu MaTpul, SBASIOTCS
[EeACTBUTENbHBIE YUCAa.
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BeujecTtBeHHOe nnHeliHOE NPOCTPaHCTBO

ﬂpmmepb/ JINHEVIHBIX MPOCTPAHCTB!
3. MHoxecTBo P, (x) — MHOXXeCTBO MHOTOYJIEHOB
MEPEMEHHONW X U CTEMEHW, HE MPEBbILLAKOLLEN N .
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BeujecTtBeHHOe nnHeliHOE NPOCTPaHCTBO

[TpuMepbl IMHERHBIX MPOCTPAHCTB:

3. MHoxecTBo P, (x) — MHOXXeCTBO MHOTOYJIEHOB
MEPEMEHHON X N CTEMNEHW, He MPEeBbILLAIOLLEN N .
4. Muoxectso C [a, b] dpyHKuuli, HENpepbIBHBIX
Ha oTpe3ke [a, b], c obbIuHBIMI OnepaLysMu
CNOXKEHNST PYHKLMA 1 YMHOXKEHUS PYHKLUIA Ha
4UCTIO.

J1A, Mogynb 1, Jlekuus 1.1 9 /32



JInHeliHasi 3aBNCMMOCTb BEKTOPOB

JIA, Mogynb 1, Jlekyma 1.1



JInHeliHasi 3aBNCMMOCTb BEKTOPOB

Onpeaenerune

Cncrtema BEKTOPOB X1, X2, . . . , Xm B JIMHEHOM
npoctpaHcTee L Ha3biBaeTCa IMHEHO
3aBUCUMOW, ecin CyLIEeCTBYET HETPUBMASIbHAS
JIMHEHAA KOMOMHALMA 3TUX BEKTOPOB, paBHas
HYN1€BOMY BEKTOPY, TO €CTb CYLLECTBYHOT 4MCa
A, A2, ..., Am € R, olHOBpEMEHHO He paBHble
HYHO, A8 KOTOPbIX BbIMNOJIHAETCS PAaBEHCTBO
A1X1 + Aoxo + ...+ Apxy, = 0.
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JInHeliHasi 3aBNCMMOCTb BEKTOPOB

OnpeneneHne

BekTopsb! X1, X2, ..., Xm JINHEAHO
HE3aBUCUMbI, EC/IN TONIbKO UX TPUBUAIbHAS
NNHEeRHas KOMDOMHALMS paBHA HYJIEBOMY BEKTOPY.

JIA, Mogynb 1, Jlekyma 1.1



JInHeliHasi 3aBNCMMOCTb BEKTOPOB

Teopema ( KPpUTEPUV INHEVIHOU 3aBUCUMOCTHU
BEKTOPOB)
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JInHeliHasi 3aBNCMMOCTb BEKTOPOB

Teopema ( KPpUTEPUV INHEVIHOU 3aBUCUMOCTHU

BEKTOPOB)

[1nst Toro 4tobbl CcMCTEMa BEKTOPOB X1, X2, . . . , Xm

Oblna NMHERHO 3aBUCKMA HEODXOZMMO 1

[OCTaTO4YHO, YTODbI OANH U3 BEKTOPOB CUCTEMbI

ABAANCA NNHENHON KOMBMHaUMen ocTanbHbIX:
Xi=A\xy+ ...+ N_1x_1+ )\,‘+1X,'+1 + o A X

JIA, Mogynb 1, Jlekyma 1.1



JInHeliHasi 3aBNCMMOCTb BEKTOPOB

Cnegcreus

JIA, Mogynb 1, Jlekyma 1.1



JInHeliHasi 3aBNCMMOCTb BEKTOPOB

Cnegcreus
1. Echn cpean BekTOpOB X1, X0, ..., Xm € L ecTb
HYNEBOVi BEKTOP, TO 3Ta CUCTEMA BEKTOPOB

NINHEWHO 3aBUCUMA.

JIA, Mogynb 1, Jlekyma 1.1



JInHeliHasi 3aBNCMMOCTb BEKTOPOB

Cnegcreus

1. Echn cpean BekTOpOB X1, X0, ..., Xm € L ecTb
HYNEBOVi BEKTOP, TO 3Ta CUCTEMA BEKTOPOB
JINHEWHO 3aBUCUMA.

2. Ecnn cuctema BeKTOpPOB COAEPXKUT NNHEHO
3aBUCUMYIO MOACUCTEMY, TO OHA JINHEAHO

3aBUCNMa.
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JInHeliHasi 3aBNCMMOCTb BEKTOPOB

Cnegcreus
1. Echn cpean BekTOpOB X1, X0, ..., Xm € L ecTb
HYNEBOVi BEKTOP, TO 3Ta CUCTEMA BEKTOPOB
JINHEWHO 3aBUCUMA.

2. Ecnn cuctema BeKTOpPOB COAEPXKUT NNHEHO
3aBUCUMYIO MOACUCTEMY, TO OHA JINHEAHO
3aBUCMMa.

3. Ecnn cncrtema BEKTOPOB NMHEHO HE3aBMCUMA,
TO 1 Ntobas ee NOACUCTEMA TOXKE JINHENRHO

HE3aBUCMaA.
JIA, Mogynb 1, Jlekyma 1.1




JInHeliHasi 3aBNCMMOCTb BEKTOPOB

Cnegcreus

4. Ecnn BekTOpbI €1, €, . . ., €, MUHEAHOrO
npocTpaHcTBa L ANHERAHO He3aBUCKMbI 1 BEKTOP
s € L He aBnsdeTcsa ux nnHeRHol kombuHaumne,
TO paCWMpPEHHAA CUCTEMA BEKTOPOB

€1, €2, ..., €p, S ABNSAETCS JIMHENHO HE3ABNCHMON.

JIA, Mogynb 1, Jlekyma 1.1



Basuc nuHeliHoro npocTpaHcTBa

JIA, Mogynb 1, Jlekyma 1.1



Basuc nuHeliHoro npocTpaHcTBa

Onpeanenerne

Ba3ncom nuHeiiHoro npoctpaxcTea L
Ha3bIBAIOT NILODYIO YNOPSIAOYEHHYIO CUCTEMY
BEKTOPOB 3TOr0 MPOCTPAHCTBA, A1 KOTOPOWA
BbIMOJIHEHbI ABaA YCJOBUS:

1) 3Ta CUCTEMA BEKTOPOB JIMHENHO HE3aBUCUMA,
2) ntoboilt BEKTOP B IMHEAHOM MPOCTPaHCTBE
MOXET DbITb MPeACcTaBieH B BUAE JUHERHON
KOMOUHALMUWN BEKTOPOB 3TOW CUCTEMBI.
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Basuc nuHeliHoro npocTpaHcTBa

Onpeaenerune

[yctb by, by, ..., b, - basuc B L, Toraa ntoboii
BEKTOP X € L MOXXHO NpeficTaBuTh B BUAE

x =x1b1 + xobp + ...+ x,b,. DTO paBeHCTBO
ecTb pa3J/ioXkeHne BeKTopa x no basucy
bi, by, ..., b, au4ncna xy,xo,...,X, -
KOOpAWHaTbl BEKTOpa x B AaHHOM
Oa3uce.
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Basuc nuHeliHoro npocTpaHcTBa

Teopema (0 eaMHCTBEHHOCTY Pa3/IOKEHNS)

JIA, Mogynb 1, Jlekyma 1.1



Basuc nuHeliHoro npocTpaHcTBa

Teopema (0 eaMHCTBEHHOCTY Pa3/IOKEHNS)
B nuHeiiHom npocTpaHcTBe pasnoxerune ntoboro
BEKTOPa MO JaHHOMY 6a3ncy eiMHCTBEHHO.

NA, Mogynb 1, Jlekuymnsi 1.1 17 / 32



Basuc nuHeliHoro npocTpaHcTBa

baswc by, by, ..., b, B jaHHOM nuHeRHOM
npocTpaHcTBe L 3ammchbiBatoT Kak
MaTpuuy-ctpoky {b} = (by by ... b,), a
KOOPAMHATHI BEKTOPA X - Kak MaTpuuy-cronbey

X1
X2

X =

Xn
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Basuc nuHeliHoro npocTpaHcTBa

Toraa pasnoxeHne BekTopa x Mo basucy
by, by, ..., b, MOXHO 3anncaTb Kak
NPON3BeeHNne MAaTPULbI-CTPOKM Ha
MaTpuLy-cTonbeL;

x ={b}X.

JIA, Mogynb 1, Jlekyma 1.1




Basuc nuHeliHoro npocTpaHcTBa

Teopema (nuHeliHbie onepauun Hag BEKTOPaMu B
3agaHHoM bazuce)

JIA, Mogynb 1, Jlekyma 1.1



Basuc nuHeliHoro npocTpaHcTBa

Teopema (nuHeliHbie onepauun Hag BEKTOPaMu B
3agaHHoM bazuce)

Mpu cnoxeHun nobbix fBYX BEKTOPOB B
JINHEAHOM MPOCTPAHCTBE UX KOOPAWHATHI B
OOHOM 1 TOM ke basuce CkIafblBalOTCA, a Npu
YMHOXEHUN BEKTOPA HA YUCNIO Ero KOOPAUHATHI
YMHOXAIOTCSt Ha 3TO 4MCIIO.

JIA, Mogynb 1, Jlekyma 1.1



Basuc nuHeliHoro npocTpaHcTBa

Teopema (nuHeliHbie onepauun Hag BEKTOPaMu B
3agaHHoM bazuce)

Mpu cnoxeHun nobbix fBYX BEKTOPOB B
JINHEAHOM MPOCTPAHCTBE UX KOOPAWHATHI B
OL4HOM 1 TOM e Dasuce CKNaabIBatOTCs, a npu
YMHOXEHUN BEKTOPA HA YUCNIO Ero KOOPAUHATHI
YMHOXAIOTCSt Ha 3TO 4MCIIO.

B maTpuurom Buge:

{b} X +{b}Y ={b}(X+Y)n

Mb} X = {b} (AX).
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Basuc nuHeliHoro npocTpaHcTBa

Cnegcteue
Jlunelinas HesaBUCMMOCTL (3aBUCMMOCTD)

BEKTOPOB JINHENHOIro NPOCTPAHCTBA
5KBMBANIEHTHA JINHENHOW HE3ABUCUMOCTH
(3aBI/ICVIMOCTI/I) NX KOOPAWHATHBIX CTONOLIOB B
OHOM 1 TOM ><e basuce.

NA, Mogynb 1, Jlekuymnsi 1.1 21 /32



Pa3aMepHOCTb IMHEHOro NpPOCTPaHCTBA

JIA, Mogynb 1, Jlekyma 1.1



Pa3aMepHOCTb IMHEHOro NpPOCTPaHCTBA

Onpeaenerune

MakcumanbHOe KOANYECTBO JIMHERHO
HE3aBNCKMbIX BEKTOPOB B [laHHOM JIVHEAHOM
npocTpaHcTBe L Ha3biBaeTCca pa3MepHOCTbIO
NMHeiMHoro npocrtpaHcTBa L.

NA, Mogynb 1, Jlekuymnsi 1.1 22 /32



Pa3aMepHOCTb IMHEHOro NpPOCTPaHCTBA

Onpeaenerune

MakcumanbHOe KOANYECTBO JIMHERHO
HE3aBNCKMbIX BEKTOPOB B [laHHOM JIVHEAHOM
npocTpaHcTBe L Ha3biBaeTCca pa3MepHOCTbIO
NMHeiMHoro npocrtpaHcTBa L.
ObosHayvenune: diml.
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Pa3aMepHOCTb IMHEHOro NpPOCTPaHCTBA

CyLecTBYIOT NIMHeliHbIE NPOCTPAHCTBA, B
KOTOPbIX JINHENHO HE3aBUCUMbIE CUCTEMBI
cofepKaT DeCcKOHeYHOe KONMYECTBO BEKTOPOB.
DTy NpoCcTpaHCTBa OECKOHEYHOMEpHbIe.
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Pa3aMepHOCTb IMHEHOro NpPOCTPaHCTBA

CyLecTBYIOT NIMHeliHbIE NPOCTPAHCTBA, B
KOTOPbIX JINHENHO HE3aBUCUMbIE CUCTEMBI
cofepKaT DeCcKOHeYHOe KONMYECTBO BEKTOPOB.
DTu NpocTpaHcTBa beckoHeYHOMepHble. Mbi
byaem paccmaTpuBaTh N-MepHble JUHEHbIE
NPOCTPAHCTBA, KOTOPbIE Ha3bIBAOTCS
KOHEYHOMEpPHbIMW.
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Pa3aMepHOCTb IMHEHOro NpPOCTPaHCTBA

Teopema
Ecan nuneitnoe npoctpaHcTteo L n-MepHo, TO

ntobas AMHERHO HE3aBUCKMMAs CUCTEMA U3 N
BEKTOPOB SIBASIETCS ero Hasncom.

JIA, Mogynb 1, Jlekyma 1.1



Pa3aMepHOCTb IMHEHOro NpPOCTPaHCTBA

Teopema
Ecnu B anHeiinom npocTpaHcTee L cyuiecTeyeT
basnc us n BekTopos, To dimL = n.
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MaTpuua nepexoga kK HoBoMy basucy
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MaTpuua nepexoga kK HoBoMy basucy

B nunelinom npocTpaHcTee BCe Hasucel
paBHonpasHbl. VHoraa yaobHo ans
NPeACTaBieHUS SNEMEHTOB JINHENHOIO
NPOCTPaHCTBA WCMOJb30BaTh HECKOJILKO 6a3ncos.
Ho Torpa BosHukaeT 3agada npeobpasosaHus
KOOPAMHAT BEKTOPOB, CBA3aHHAsA C U3MEHEHUEM
baswca.
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MaTpuua nepexoga kK HoBoMy basucy

[lycTb B n-MepHOM AnHeliHOM npocTpaHcTBe L
3afiaHbl 4Ba basnca: cTapblii {e} = (e1....,€e,) n
Hoeblli {f} = (f ..., f,). Jloboii BekTOp MOXHO
paznoxuts no basncy {e}. B yactHocTn, nroboii
BekTOp 13 ba3unca {f} MOXHO pasnoxuTs no

basucy {e}:
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MaTpuua nepexoga kK HoBoMy basucy

fi = aner +ape+ ...+ apep,
fz = (V1261 + Qo€ + ... + €y,

f, = a1pe1 + aope + ...+ appep.

JIA, Mogynb 1, Jlekyma 1.1



MaTpuua nepexoga kK HoBoMy basucy

KoadbdpuymnenTsl ajj 3Tx pasnoxernii obpasytot
MaTpuLy

11 (12 ... (N1p

T | @21 Qi ... Qg
e—f — 3

Ap1 Opo ... Qpp

KOTOpas ABASETCA MaTpuueli nepexofa oT

basuca {e} k basucy {f}.
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MaTpuua nepexoga kK HoBoMy basucy

3aMeTnM, 4TO J -blii cToNbeL MaTpuLbl Nepexona
ABNSETCA CTONDOLOM KOOpAMHAT BeKTOpa f;
OTHOCUTENIBHO CTaporo basuca. Takum obpasom,
MaTpuLa nepexofa COCTOUT U3 KOOPAMHAT
BEKTOPOB HOBOro ba3sunca B CTapoM, 3anucaHHbIX
no cronbuam.
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MaTpuua nepexoga kK HoBoMy basucy

CBo/icTBa MaTPUHYHOIro nepexoqa.

JIA, Mogynb 1, Jlekyma 1.1



MaTpuua nepexoga kK HoBoMy basucy

CBoiicTBa MaTPUYHOrO NEPEXOZA:
1. CooTHowenme (1) MoxKHO 3anucaTh B
maTpuirom Buge: {f} = {e} - Tor.

JIA, Mogynb 1, Jlekyma 1.1




MaTpuua nepexoga kK HoBoMy basucy

CBoficTBa MAaTPUHHOrO MePExosa:

1. CooTHowenme (1) MoxKHO 3anucaTh B
maTpuirom Buge: {f} = {e} - Tor.

2. Ecnan T — matpuuya nepexoga ot basuca {e}
basucy {f}, To obpatHas maTpuua T
SBNSIETCS MaTpuLeld nepexoga oT basuca {f} «k
basucy {e} .

JIA, Mogynb 1, Jlekyma 1.1



MaTpuua nepexoga kK HoBoMy basucy

CBoiicTBa MaTPUYHOrO NEPEXOZA:

1. CooTHowenme (1) MoxKHO 3anucaTh B
maTpuirom Buge: {f} = {e} - Tor.

2. Ecnan T — matpuuya nepexoga ot basuca {e}
basucy {f}, To obpatHas maTpuua T
SBNSIETCS MaTpuLeld nepexoga oT basuca {f} «k
basucy {e} .

3. Myctb ganbl 6asucel {e}, {g}, {f}, Toraa
Te—>g = Ter- Tf—>g :
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MaTpuua nepexoga kK HoBoMy basucy

Teopema (npeobpazoBaHiue KOOPAUHAT BEKTOPA
npu nepexoge oT cTaporo basuca kK HoBomy)
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MaTpuua nepexoga kK HoBoMy basucy

Teopema (npeobpazoBaHne KOOPAMHAT BEKTOPA
npu nepexoge ot craporo basuca K HOBOMY)
Mycts X, - maTpuua-cronbel, KoopanHaT
BekTopa x B basuce {e}, Xr - maTpuua-cronbeu
KoOpAMHaT BekTopa x B basnce {f} . Toraa
KoopAMHaTLl BekTOopa X B basucax {e} n {f}
CBSI3aHbl COOTHOLLEHUEM

Xe = e—>f°Xf-

JIA, Mogynb 1, Jlekyma 1.1



