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ObpaTHas maTpuua
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ObpaTHast MaTpuLa

Onpeaenerue

KeagpaTHast maTpuua A HasbiBaeTcs
HEBbIPOXXAEHHOW, ec/n ee onpeaennTeb
OT/INYEH OT HyNIsl, 1 BbIPOXAEHHOWN, ecau oH
PaBEH HYJIO.
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ObpaTHast MaTpuLa

OnpeneneHne

MaTpuueit, npucoegnHeHHOW nnwu
COO3HOW K KBajapaTHoli MaTpuue A,
Ha3bIBAETCA MaTpuULa, COCTosILas 13
anrebpamyeckux fononHenuii A; aneMeHToB ajj
MaTpuubl A, npuyem anrebpanyeckune
AONOJTHEHUSI S/IEMEHTOB /-0l CTPOKM
3aMnCbIBAOTCS B i-blii cTONDEL,
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ObpaTHast MaTpuLa

OnpeneneHne

MaTpuueit, npucoegnHeHHOW nnwu
COO3HOW K KBajapaTHoli MaTpuue A,
Ha3bIBAETCA MaTpuULa, COCTosILas 13
anrebpamyeckux fononHenuii A; aneMeHToB ajj
MaTpuubl A, npuyem anrebpanyeckune
AONOJTHEHUSI S/IEMEHTOB /-0l CTPOKM
3aMnCbIBAOTCS B i-blii cTONDEL,

ObosHayeHne: A*.
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ObpaTHas maTpuua

[pumep.
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ObpaTHast MaTpuLa

[pumep.

a1 4a12
Ecin A = :
dp1 a
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ObpaTHast MaTpuLa

[pumep.

ai1 an Air Ax
Ecin A = , To A" = :
(821 322) (A12 Azz)
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ObpaTHast MaTpuLa

Onpeaenerune

KeagpaTHast maTpuua A~! HasbiBaeTcs
obpaTHOIA kBagpaTHO MaTpule A, ecin
BbIMOJIHEHO YC/IOBUE

A-AT=A"1 A=E,

roe E — egunnyHas maTpurua Toro »xxe nopsigka,
4TO 1 MaTpuua A.

AT, Mogynb 1, Jlekymns 1.2 5/ 30



ObpaTHast MaTpuLa

Teopema (Heobxognmoe n FOCTaTOYHOE YCI0BUE
CyLLEeCTBOBaHNS 0bpaTHON MaTpuLibl)
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ObpaTHast MaTpuLa

Teopema (Heobxognmoe n FOCTaTOYHOE YCI0BUE
CyLLEeCTBOBaHNS 0bpaTHON MaTpuLibl)

ObpaTHas maTpuua AL cywecTeyeT u
eMHCTBEHHA TOr4a 1 TOJIbKO TOTAA, KOTAA
NCxofiHast MaTpuua A ABNSETCA HEBbIPOXAEHHOIA.
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ObpaTHast MaTpuLa

O6paTHa$| MaTpinua BblYHUNCIAETCA MO cbopMyﬂe:

1

Al = :
det A

A*
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ObpaTHast MaTpuLa

CeovicTBa obpaTHOM MaTpuLibl:
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ObpaTHast MaTpuLa

CpovicTBa obpaTHOM MaTpuLibl:

B 1
1) det(A 1) == M;
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ObpaTHast MaTpuLa

CpovicTBa obpaTHOM MaTpuLibl:
1) det(A™) = -

) detf 1) det A’

2) (A_l)_ = A
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ObpaTHast MaTpuLa

CpovicTBa obpaTHOM MaTpuLibl:
1) det(A™) = -

) detl 1) det A’

2) (A7) T =A

3)(A-B)y =Bt AL,
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ObpaTHast MaTpuLa

CpovicTBa obpaTHOM MaTpuLibl:
1) det(A™) = -

) detl 1) det A’

2) (A_l)_ = A

3)(A-By '=B1.AL

) (A1) = (A7)

N

AT, Moaynb 1, Jlekunsa 1.2




BbluncneHne obpaTHoii MaTpuLbl
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Bbluncnenve obpaTHoii MaTpuLbl

1 cnoco0O:
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Bbluncnenve obpaTHoii MaTpuLbl

1 cnocob: Beiuncnernne obpaTHoi MaTpupbl C
MOMOLLBIO MPUCOELANHEHHOIA.
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Bbluncnenve obpaTHoii MaTpuLbl

1 cnocob: Beiuncnernne obpaTHoi MaTpupbl C
MOMOLLBIO MPUCOELANHEHHOIA.
H70bbl HaliTK 0bpaTHYO MaTpPWLY, HYXKHO!
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Bbluncnenve obpaTHoii MaTpuLbl

1 cnocob: Beiuncnernne obpaTHoi MaTpupbl C
MOMOLLBIO MPUCOELANHEHHOIA.

H70bbl HaliTK 0bpaTHYO MaTpPWLY, HYXKHO!

1. BoluncanTtb onpegennTtens gaHHOW MaTpULLbl.
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Bbluncnenve obpaTHoii MaTpuLbl

1 cnocob: Beiuncnernne obpaTHoi MaTpupbl C
MOMOLLbIO MPUCOEANHEHHOIA.

H70bbl HaliTK 0bpaTHYO MaTpPWLY, HYXKHO!

1. BoluncanTtb onpegennTtens gaHHOW MaTpULLbl.
Ecnu oH oTimyen ot Hynsa, To obpaTHas maTpuua
CYLLECTBYET.
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Bbluncnenve obpaTHoii MaTpuLbl

1 cnocob: Beiuncnernne obpaTHoi MaTpupbl C
MOMOLLbIO MPUCOEANHEHHOIA.

H70bbl HaliTK 0bpaTHYO MaTpPWLY, HYXKHO!

1. BoluncanTtb onpegennTtens gaHHOW MaTpULLbl.
Ecnu oH oTimyen ot Hynsa, To obpaTHas maTpuua
CYLLECTBYET.

2. Beiuncnuts anrebpanyeckue gonoaHeHns Bcex
5/IEMEHTOB WCXOAHOW MaTpULbl U COCTaBUTb
MPUCOEANHEHHYHO.

AT, Moaynb 1, Jlekuynsa 1.2



Bbluncnenve obpaTHoii MaTpuLbl

1 cnocob: Buiuncnenne obpaTHoi MaTpubl C
MOMOLLBIO MPUCOELNHEHHOIA.

H70bbl HaliTK 0bpaTHYO MaTpPWLYy, HYXKHO!

3. Beiuuncnnts obpaTtHyto maTpuuy no dopmyne

Al = A"
det A
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Bbluncnenve obpaTHoii MaTpuLbl

1 cnocob: Buiuncnenne obpaTHoi MaTpubl C

MOMOLLBIO MPUCOELNHEHHOIA.

H70bbl HaliTK 0bpaTHYO MaTpPWLYy, HYXKHO!

3. Beiuuncnnts obpaTtHyto maTpuuy no dopmyne
-1 *

A = gea

4. Cpenats nposepky: A-A1=A"1. A=E.
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BbluncneHne obpaTHoii MaTpuLbl

[pumep.

AT, Moaynb 1, Jlekuynsa 1.2



Bbluncnenve obpaTHoii MaTpuLbl

[Mpumep. Haiitn A~1, ecnu

6 —1 —4
A=[2 0 -2
1 -2 4
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BbluncneHne obpaTHoii MaTpuLbl

Peiuenune.
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Bbluncnenve obpaTHoii MaTpuLbl

Peruenune.
1. Haxooum onpegenntens matpuubl A:
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Bbluncnenve obpaTHoii MaTpuLbl

Peruenune.
1. Haxooum onpegenntens matpuubl A:

det A = 2.
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Bbluncnenve obpaTHoii MaTpuLbl

Peluenne.

1. Haxonnm onpegenntens maTpuusl A:
det A = 2.

2. CocTaBuM npucoeanHerHyto matpuuy A*

BbIYUCNNB anrebpanyeckne [onoSHEHNS

MaTpuubl A:
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Bbluncnenve obpaTHoii MaTpuLbl

Peluenne.

1. Haxonnm onpegenntens maTpuusl A:
det A = 2.

2. CocTaBuM npucoeanHerHyto matpuuy A*

BbIYUCNNB anrebpanyeckne [onoSHEHNS

MaTpuubl A:
—4 12 2
A= —-10 28 4
—4 11 2

AT, Moaynb 1, Jlekuynsa 1.2



Bbluncnenve obpaTHoii MaTpuLbl

3. Haxogum AL
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Bbluncnenve obpaTHoii MaTpuLbl

3. Haxogum AL

. 4 12 2 2 6 1
A‘lzi- ~10 28 4] =| -5 14 2
—4 11 2 ~2 551
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Bbluncnenve obpaTHoii MaTpuLbl

3. Haxogum AL

1 —4 12 2 —2 6 1
Alt=Z.-1028 4| =|-5 14 2

2 —4 11 2 —2 551
4. MNposepka:
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Bbluncnenve obpaTHoii MaTpuLbl

3. Haxogum AL

1 —4 12 2 —2 6 1
Alt=Z.-1028 4| =|-5 14 2

2 —4 11 2 —2 551
4. MNposepka:

100
AL.A=A.-A1=[010] =E
001

AT, Moaynb 1, Jlekuynsa 1.2



Bbluncnenve obpaTHoii MaTpuLbl

2 cnocob:
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Bbluncnenve obpaTHoii MaTpuLbl

2 cnocob: Belyucnenne obpaTHoil MaTpuLbl C
MOMOLLIbIO 3/IEMEHTAPHbLIX NMPeobpa3oBaHuii.
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Bbluncnenve obpaTHoii MaTpuLbl

2 cnocob: Belyucnenne obpaTHoil MaTpuLbl C
MOMOLLIbIO 3/IEMEHTAPHbLIX NMPeobpa3oBaHuii.

Y1006b1 HaliT 0bpaTHyto MaTpuLy K maTpuue A,
HY>KHO:
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Bbluncnenve obpaTHoii MaTpuLbl

2 cnocob: Belyucnenne obpaTHoil MaTpuLbl C
MOMOLLIbIO 3/IEMEHTAPHbLIX NMPeobpa3oBaHuii.
Y1006b1 HaliT 0bpaTHyto MaTpuLy K maTpuue A,
HY>KHO:

1. CoctaButs matpuuy D = (A|E), npunucas
ncxoaHoli MaTpuue A cnpaBa efMHUYHYO E Toro
e MopsifiKa.

AT, Moaynb 1, Jlekuynsa 1.2



Bbluncnenve obpaTHoii MaTpuLbl

2 cnocob: Belyucnenne obpaTHoil MaTpuLbl C
MOMOLLIbIO 3IEMEHTAPHbLIX NMPeobpa3oBaHuii.
Y1006bI HaliT 0bpaTHyt0 MaTpuLy K maTpuue A,
HY>KHO:

2. DneMeHTapHbIMK Npeobpa3oBaHNAMU CTPOK
npeobpasosaTb MaTpuuy D Tak, 4Tobbl 0bpaTuTh
ee JIEBYIO MOJIOBUHY B €UHNYHYIO MaTpULLy,
TOrga npaBasi NoJIOBMHA MPEBPATUTLCS B
obpaTHyto AL,

AT, Moaynb 1, Jlekuynsa 1.2



Bbluncnenve obpaTHoii MaTpuLbl

2 cnocob: Belyucnenne obpaTHoil MaTpuLbl C
MOMOLLIbIO 3IEMEHTAPHbLIX NMPeobpa3oBaHuii.
Y1006bI HaliT 0bpaTHyt0 MaTpuLy K maTpuue A,
HY>KHO:

3. CpenaTb nposepky: A-A 1 =A1. A=FE.

AT, Mogynb 1, Jlekymns 1.2 16 / 30



BbluncneHne obpaTHoii MaTpuLbl

[pumep.

AT, Moaynb 1, Jlekuynsa 1.2



Bbluncnenve obpaTHoii MaTpuLbl

[Mpumep. Haiitn A~1, ecnu

10
A=111
11

w N O

AT, Moaynb 1, Jlekuynsa 1.2



BbluncneHne obpaTHoii MaTpuLbl

PeiueHune.

AT, Moaynb 1, Jlekuynsa 1.2



Bbluncnenve obpaTHoii MaTpuLbl

Peluerne.
1. CocTaBum maTtpuLy

D = (A|E) =

e e
= = O
W N O
O O =
o = O
_ O O
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Bbluncnenve obpaTHoii MaTpuLbl

2. [Nponseenem aneMeHTapHble npeobpasoBaHus
Haf CTpoKaMu MaTpuubl D:
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Bbluncnenve obpaTHoii MaTpuLbl

2. [Nponseenem aneMeHTapHble npeobpasoBaHus
Haf CTpoKaMu MaTpuubl D:

a) 37EMEeHTbI NepBOil CTPOKM MaTpuubl D
yMHOXUM Ha (-1) n cnoxum c anemeHTamm
BTOPOW, @ 3aTEM N TPETbEN CTPOK:
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Bbluncnenve obpaTHoii MaTpuLbl

2. [Nponseenem aneMeHTapHble npeobpasoBaHus
Haf CTpoKaMu MaTpuubl D:

a) 37EMEeHTbI NepBOil CTPOKM MaTpuubl D
yMHOXUM Ha (-1) n cnoxum c anemeHTamm
BTOPOW, @ 3aTEM N TPETbEN CTPOK:

100100 1001 00
1121010 ~1012-1120]/;
113001 013-101
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Bbluncnenve obpaTHoii MaTpuLbl

2. [Nponseenem aneMeHTapHble npeobpasoBaHus
Haf CTpoKaMu MaTpuubl D:

b) anemeHTbI BTOPOIA cTpokM yMHOXUM Ha (-1) 1
CNIOXKUM C 31IEMEHTAMU TPETbeW CTPOKU:

AT, Moaynb 1, Jlekuynsa 1.2



Bbluncnenve obpaTHoii MaTpuLbl

2. [Nponseenem aneMeHTapHble npeobpasoBaHus
Haf CTpoKaMu MaTpuubl D:

b) anemeHTbI BTOPOIA cTpokM yMHOXUM Ha (-1) 1
CNIOXKUM C 31IEMEHTAMU TPETbeW CTPOKU:

1001 0O
~1012-1 10
0010 —-11
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Bbluncnenve obpaTHoii MaTpuLbl

2. [Nponseenem aneMeHTapHble npeobpasoBaHus
Haf CTpoKaMu MaTpuubl D:

C) N1EMEHTBI TPETbeN CTPOKM YMHOXKUM Ha (-2)
N CIOXUM C 3/IEMEHTaMUN BTOPOI CTPOKMU:

AT, Mogynb 1, Jlekuns 1.2 21 / 30



Bbluncnenve obpaTHoii MaTpuLbl

2. [Nponseenem aneMeHTapHble npeobpasoBaHus
Haf CTpoKaMu MaTpuubl D:

C) N1EMEHTBI TPETbeN CTPOKM YMHOXKUM Ha (-2)
N CIOXUM C 3/IEMEHTaMUN BTOPOI CTPOKMU:

1001 0 O
~|1010[{-1 3 =2
0010 -1 1
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Bbluncnenve obpaTHoii MaTpuLbl

2. [Nponseenem aneMeHTapHble npeobpasoBaHus
Haf CTpoKaMu MaTpuubl D:

C) N1EMEHTBI TPETbeN CTPOKM YMHOXKUM Ha (-2)
N CIOXUM C 3/IEMEHTaMUN BTOPOI CTPOKMU:

1001 0 0
~1010/-1 3 =2] =(E|A1).
0010 -1 1

AT, Mogynb 1, Jlekuns 1.2 21 / 30



BbluncneHne obpaTHoii MaTpuLbl

3. [NlpoBepka:

AT, Moaynb 1, Jlekuynsa 1.2



Bbluncnenve obpaTHoii MaTpuLbl

3. [NlpoBepka:

AAT=A1. A=

O O =
O = O
_ O O
I
m
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MaTpu4Hble ypaBHEHUS
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MaTpu4Hble ypaBHEHUS

OnpeneneHne
MaTpuiHbIMN ypaBHEHUSIMWN Ha3bIBAtOTCS
YPaBHEHUS BUAA
AX =C, XB=C, AXB=C,
roe A, B, C - n3BecTHble maTpuubl, Npuyem
A, B - kBagpaTHble 1 HEBbIPOXKAEHHbIE,
a X - HensBecTHas.
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MaTpu4Hble ypaBHEHUS

OnpeneneHne

HekoTopyto MaTpuLly Ha3blBalOT peLlueHuem
MaTPUYHOIrO YPaBHEHUNSA OTHOCUTENIbHO
HeW3BeCTHOW MaTpuubl X, ecin npu ee
NOACTaHOBKe BMeCTO X MaTPU4HOE ypaBHeHUE
obpallaeTcs B TOXAECTEO.
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MaTpu4Hble ypaBHEHUS

ManVI‘-IHbIe YPaBHEHUSA PELLAOTCA NYyTEM
YMHOXEHNA NX NEBON 1 NMPABOW 4YacTel Ha
MaTpuLLy, o6paTHyro OLHOW N3 N3BECTHbLIX MaTpuL

A vnnn B.
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MaTpu4Hble ypaBHEHUS

MaTpu4dHble ypaBHEHUSA peLLatOTCS NyTeEM
YMHOXEHNA NX NEBON 1 NMPABOW 4YacTel Ha
MaTpuLy, ODpaTHYHO OAHON N3 N3BECTHbLIX MaTpuLy
A nnn B. TlockonbKy Npu yMHOXeHU MaTpuL,
MHOXUTENN HENb3S MEHATb MecTaMu, obe YacTu
YPAaBHEHUSA YMHOXAKOTCA OLHOBPEMEHHO Ha
0bpaTHYHO MaTpULy C TO CTOPOHbLI, C KOTOPOIA
CTOWUT n3BecTHas matpuua A unmn B.
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MaTpu4Hble ypaBHEHUS

1. AX = C.
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MaTpu4Hble ypaBHEHUS

1. AX =C.
3neck matpuua A ctont cneea ot X.
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MaTpu4Hble ypaBHEHUS

1. AX = C.

3neck matpuua A ctout cneea ot X. [loaTomy
obe YacTu ypaBHeHUst yMHOXKaeM Ha AL cnesa:
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MaTpu4Hble ypaBHEHUS

1. AX = C.

3neck matpuua A ctout cneea ot X. [loaTomy
obe YacTu ypaBHeHUst yMHOXKaeM Ha AL cnesa:

ATIAX = A71C,
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MaTpu4Hble ypaBHEHUS

1. AX = C.

3neck matpuua A ctout cneea ot X. [loaTomy
obe YacTu ypaBHeHUst yMHOXKaeM Ha AL cnesa:
AT1AX = A71C,

EX = A71C,
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MaTpu4Hble ypaBHEHUS

1. AX = C.

3neck matpuua A ctout cneea ot X. [loaTomy
obe YacTu ypaBHeHUst yMHOXKaeM Ha AL cnesa:
AT1AX = A71C,

EX = A71C,

X =A"IC
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MaTpu4Hble ypaBHEHUS

2. XB=C.
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MaTpu4Hble ypaBHEHUS

2. XB = C.
3pneck matpuua B ctont cnpaga ot X.

AT, Moaynb 1, Jlekuynsa 1.2



MaTpu4Hble ypaBHEHUS

2. XB = C.
3aecb maTpuua B ctouT cnpaga ot X. [losTomy
obe YacTu ypaBHeHUs yMHOaeM Ha B~ cnpaga:

XBB™! = CB™!,
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MaTpu4Hble ypaBHEHUS

2. XB = C.

3aecb maTpuua B ctouT cnpaga ot X. [losTomy
obe YacTu ypaBHeHUs yMHOaeM Ha B~ cnpaga:
XBB~! = CB 1,

XE = CB 1,
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MaTpu4Hble ypaBHEHUS

2. XB = C.

3aecb maTpuua B ctouT cnpaga ot X. [losTomy
obe YacTu ypaBHeHUs yMHOaeM Ha B~ cnpaga:
XBB~! = CB 1,

XE = CB 1,

X =CB.

AT, Moaynb 1, Jlekuynsa 1.2



MaTpu4Hble ypaBHEHUS

3. AXB = C.
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MaTpu4Hble ypaBHEHUS

3. AXB = C.
Obe YacTy ypaBHEHNs yMHOXaeM cneBa Ha A1
u cnpasa Ha B~
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MaTpu4Hble ypaBHEHUS

3. AXB = C.

Obe YacTy ypaBHEHNs yMHOXaeM cneBa Ha A1
u cnpasa Ha B~

A1AXBB~! = A"1CB,

AT, Mogynb 1, Jlekymns 1.2 28 / 30



MaTpu4Hble ypaBHEHUS

3. AXB = C.

Obe YacTy ypaBHEHNs yMHOXaeM cneBa Ha A1
u cnpasa Ha B~

A'AXBB~! = A-1CB1,

X =A1CB

AT, Mogynb 1, Jlekymns 1.2 28 / 30



MaTpu4Hble ypaBHEHUS

[pumep.
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MaTpu4Hble ypaBHEHUS

[lpumep. PelwunTe MaTpuyHoe ypaBHeHNE

(2a)x-(135)
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MaTpu4Hble ypaBHEHUS

[lpumep. PelwunTe MaTpuyHoe ypaBHeHNE
13 —-13 0
(2 5)'X_<1 2 —1>'

Peiuenune.
Beeaem cnegytouine obosHaveHus:

13 —-13 0
A=(2s) 8- (12 5):
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MaTpu4Hble ypaBHEHUS

1 Haligem obpaTHyto maTpuuy A~L:

-5 3
-1
A (2 _1).
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MaTpu4Hble ypaBHEHUS

1 Haligem obpaTHyto maTpuuy A~L:
-5 3
Al = .

X=A"1.B=

Torpa
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MaTpu4Hble ypaBHEHUS

1 Haligem obpaTHyto maTpuuy A~L:

-5 3
-1
A (2 _1).
Torpa

s (-5 3 (13 0
X=A B‘(z -1 1 2 -1)
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MaTpu4Hble ypaBHEHUS

1 Haligem obpaTHyto maTpuuy A~L:
4 (-5 3
At ( 23
1 o (-5 3 —-13 0
X=A"-B= (2 —1 1 2 -1
(8 =9 3
S \-3 4 1)

AT, Moaynb 1, Jlekuynsa 1.2




