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I. Onpenenenne U KpUTEpUM CyLLLECTBOBAHUS

OO6bIUHO, KOIJla OCYUIECTBJSIETCS Kakoe-JuOo JelcTBUe, pPaHO WJIH
MO3/IHO BO3HHUKAET MOTpeOHOCTh B «oOpaTHOM» nedcTBUM. Hanpumep,
Mbl BBEJIM OMEPaLMI0 YMHOXKEHUST MATPHLL, KOTOpasi 0 U3BECTHbIM MaT-
puuam A u B nospoJsier Haditu matpuily C = AB. A kak ObiTb, ecJii B
9TOM YpaBHeHUH H3BecTHbI MaTpHulbl C u, Hanpumep, B, a Tpebyercs nati-
™ A?



I. Onpenenenne U KpUTEpUM CyLLLECTBOBAHUS

OO6bIUHO, KOIJla OCYUIECTBJSIETCS Kakoe-JuOo JelcTBUe, pPaHO WJIH
MO3/IHO BO3HHUKAET MOTpeOHOCTh B «oOpaTHOM» nedcTBUM. Hanpumep,
Mbl BBEJIM OMEPaLMI0 YMHOXKEHUST MATPHLL, KOTOpasi 0 U3BECTHbIM MaT-
puuam A u B nospoJsier Haditu matpuily C = AB. A kak ObiTb, ecJii B
9TOM YpaBHeHUH H3BecTHbI MaTpHulbl C u, Hanpumep, B, a Tpebyercs nati-
™ A?

B cooTBeTcTBUH €O cTpaTerer NpUOPUTETHOIO H3YUEHUs SKCTpeMaJlb-
HBIX CHUTYallMil HaM CJlielyeT HauyaTb ¢ CUTyauuH, Korna matpuua C sB-
JsieTcst «camMol npoctoi». M3 cricka matpuil «HauboJiee MpoCThIMU»
NPeACTaBJSIOTCS eIMHUUHAS U HyJIeBast MATPHULLbL.

HyseBasi maTpuiia He npejcTaBsieTcsi IepCeKTUBHON J1axke ¢ yUeToM
CYIIECTBOBAHNS JIeJIUTE el HYJ Il B MATPHUHON aareOpe.



I. Onpenenenne U KpUTEpUM CyLLLECTBOBAHUS

OObIUHO, KOIJa OCYLIECTBJSIETCS KaKoe-JubO JeHCTBUE, PaHO WJIH
MO3/IHO BO3HHUKAET MOTpeOHOCTh B «oOpaTHOM» nedcTBUM. Hanpumep,
Mbl BBEJIM OTEPALMIO YMHOXKEHUSI MaTPHULL, KOTOpasi M0 U3BECTHLIM MaT-
puuam A u B nospoJsier Haditu matpuily C = AB. A kak ObiTb, ecJii B
9TOM YpaBHeHUH H3BecTHbI MaTpHulbl C u, Hanpumep, B, a Tpebyercs nati-
™ A?

B cooTBeTCTBUH €O cTpaTerueid NpUOPUTETHOTO U3YUEHUS SKCTPEMaJlb-
HbIX CUTYAllMI HaM CJIe[yeT HauaTb C CUTyalluu, Korja marpuua C sB-
Jsiercsl «caMmol npoctoi». M3 cricka martpuil «HauboJsiee mpoCTbIMU»
MPEeJICTABJSAIOTCS €IMHUYHAS U HyJIeBast MATPHULLbI.

[TosTomy cnenyet paccmoTpeTh cuTyauuto, Korjia matpuua C ssJsiercs
€IMHUYHOH, T.€. HAYUUThCs pewiath ypaBHenus BX = E.



I. Onpenenenne U KpUTEpUM CyLLLECTBOBAHUS

OObIUHO, KOIJa OCYLIECTBJSIETCS KaKoe-JubO JeHCTBUE, PaHO WJIH
MO3JHO BO3HUKAET MOTPeOGHOCTh B «oOpaTHOM» JedcTBUH. Hanpumep,
Mbl BBEJIM OMEPaLMI0 YMHOXKEHUST MATPHLL, KOTOpasi 0 U3BECTHbIM MaT-
puuam A u B nospoJsier Haditu matpuily C = AB. A kak ObiTb, ecJii B
TOM ypaBHeHUH H3BecTHbI MaTpHulibl C 1, Hanpumep, B, a TpebyeTcs Haii-
™ A?

Ecau mbl Hayunmces pewath ypaBHenust BX = E, to, ymHoxkas o6e ua-
ctu ypaBHenust C = AB cuieBa Ha marpuity X, nosyuaem CX = (AB) X.
Ho, no cBoiicTBaM yMHOKE€HHSI MATPHULL U BIOOPY MaTpulbl X, MOJy4aeM

(AB)X =A(BX) = AE = A.
[Tostomy A = CX.



I.1. OnpeaeneHre oOpaTHON MaTpPHULLbI

Onpepnenenune 1. Mampuya A™!'  nasesaemcs  o6paTHOR K
Keadpamunoi mampuye A, ecau BOINOAHANOMCA PABEHCMBA

AA'=AT'A=E.



[.2. Teopema 06 0JHO3HAYUHOCTH OOPATHOW MATPHULLbI

Onpepnenenune 1. Mampuya A™!'  nasesaemcs  o6paTHOR K
Keadpamunoi mampuye A, ecau BOINOAHANOMCA PABEHCMBA

AA'=AT'A=E.

Teopema 1 (006 onHO3HAUHOCTU OOpaTHOMW MaTpullbl). Ecau  cyue-
cmsyem mampuya, oopamuas K mampuye A, mo ama oopamuasn
mampuya onpedesiemcsi 00OHO3HA4UHO.

ILO Ka3aTeEJdbCTBO.



[.2. Teopema 06 0JHO3HAYUHOCTH OOPATHOW MATPHULLbI

Onpepnenenune 1. Mampuya A™!'  nasesaemcs  o6paTHOR K
Keadpamunoi mampuye A, ecau BOINOAHANOMCA PABEHCMBA

AA'=AT'A=E.

Teopema 1 (006 onHO3HAUHOCTU OOpaTHOMW MaTpullbl). Ecau  cyue-
cmsyem mampuya, oopamuas K mampuye A, mo ama oopamuasn
mampuya onpedesiemcsi 00OHO3HA4UHO.

Joka3areabctBo. [Tycts B u C — o6pathbie K maTpuile A. Torna



[.2. Teopema 06 0JHO3HAYUHOCTH OOPATHOW MATPHULLbI

Onpepnenenune 1. Mampuya A™!'  nasesaemcs  o6paTHOR K
Keadpamunoi mampuye A, ecau BOINOAHANOMCA PABEHCMBA

AA'=AT'A=E.

Teopema 1 (006 onHO3HAUHOCTU OOpaTHOMW MaTpullbl). Ecau  cyue-
cmsyem mampuya, oopamuas K mampuye A, mo ama oopamuasn
mampuya onpedesiemcsi 00OHO3HA4UHO.

Joka3areabctBo. [Tycts B u C — o6pathbie K maTpuile A. Torna

AB =E



[.2. Teopema 06 0JHO3HAYUHOCTH OOPATHOW MATPHULLbI

Onpepnenenune 1. Mampuya A™!'  nasesaemcs  o6paTHOR K
Keadpamunoi mampuye A, ecau BOINOAHANOMCA PABEHCMBA

AA'=AT'A=E.

Teopema 1 (006 onHO3HAUHOCTU OOpaTHOMW MaTpullbl). Ecau  cyue-
cmsyem mampuya, oopamuas K mampuye A, mo ama oopamuasn
mampuya onpedesiemcsi 00OHO3HA4UHO.

Joka3areabctBo. [Tycts B u C — o6pathbie K maTpuile A. Torna
AB =E
YMHOKUM 06€ YacTH 3TOro paBeHCTBa cJieBa Ha MaTpuly C:

— C(AB) = CE =



[.2. Teopema 06 0JHO3HAYUHOCTH OOPATHOW MATPHULLbI

Onpepnenenune 1. Mampuya A™!'  nasesaemcs  o6paTHOR K
Keadpamunoi mampuye A, ecau BOINOAHANOMCA PABEHCMBA

AA'=AT'A=E.

Teopema 1 (006 onHO3HAUHOCTU OOpaTHOMW MaTpullbl). Ecau  cyue-
cmsyem mampuya, oopamuas K mampuye A, mo ama oopamuasn
mampuya onpedesiemcsi 00OHO3HA4UHO.

Joka3areabctBo. [Tycts B u C — o6pathbie K maTpuile A. Torna
AB =E
YMHOKUM 06€ YacTH 3TOro paBeHCTBa cJieBa Ha MaTpuly C:

— C(AB) = CE = C.



[.2. Teopema 06 0JHO3HAYUHOCTH OOPATHOW MATPHULLbI

Onpepnenenune 1. Mampuya A™!'  nasesaemcs  o6paTHOR K
Keadpamunoi mampuye A, ecau BOINOAHANOMCA PABEHCMBA

AA'=AT'A=E.

Teopema 1 (006 onHO3HAUHOCTU OOpaTHOMW MaTpullbl). Ecau  cyue-
cmsyem mampuya, oopamuas K mampuye A, mo ama oopamuasn
mampuya onpedesiemcsi 00OHO3HA4UHO.

Joka3areabctBo. [Tycts B u C — o6pathbie K maTpuile A. Torna
AB =E
YMHOKUM 06€ YacTH 3TOro paBeHCTBa cJieBa Ha MaTpuly C:

— (CA)B=C(AB)=CE=C.



[.2. Teopema 06 0JHO3HAYUHOCTH OOPATHOW MATPHULLbI

Onpepnenenune 1. Mampuya A™!'  nasesaemcs  o6paTHOR K
Keadpamunoi mampuye A, ecau BOINOAHANOMCA PABEHCMBA

AA'=AT'A=E.

Teopema 1 (006 onHO3HAUHOCTU OOpaTHOMW MaTpullbl). Ecau  cyue-
cmsyem mampuya, oopamuas K mampuye A, mo ama oopamuasn
mampuya onpedesiemcsi 00OHO3HA4UHO.

Joka3areabctBo. [Tycts B u C — o6pathbie K maTpuile A. Torna
AB =E
YMHOKUM 06€ YacTH 3TOro paBeHCTBa cJieBa Ha MaTpuly C:

— EB = (CA)B = C(AB) = CE = C.



[.2. Teopema 06 0JHO3HAYUHOCTH OOPATHOW MATPHULLbI

Onpepnenenune 1. Mampuya A™!'  nasesaemcs  o6paTHOR K
Keadpamunoi mampuye A, ecau BOINOAHANOMCA PABEHCMBA

AA'=AT'A=E.

Teopema 1 (006 onHO3HAUHOCTU OOpaTHOMW MaTpullbl). Ecau  cyue-
cmsyem mampuya, oopamuas K mampuye A, mo ama oopamuasn
mampuya onpedesiemcsi 00OHO3HA4UHO.

Joka3areabctBo. [Tycts B u C — o6pathbie K maTpuile A. Torna
AB =E
YMHOKUM 06€ YacTH 3TOro paBeHCTBa cJieBa Ha MaTpuly C:
B=EB=(CA)B=C(AB)=CE =C.

3nauut, C = B, uto u TpeGoBaioCh 10Ka3aTh.



[.3. Teopema 00 ycaoBUM OOpPaTUMOCTU KBaJApPaTHOM
MaTpPHULbI

Teopema 2 (00 ycaoBuM 00paTUMOCTU KBaAPATHON MAaTPULLbI ).
Ecau A — ksadpamnaa mampuya u AB =E uiau BA =E, mo

B=A""1

Jloka3aTeJbCTBO.



[.3. Teopema 00 ycaoBUM OOpPaTUMOCTU KBaJApPaTHOM
MaTpPHULbI

Teopema 2 (00 ycaoBuM 00paTUMOCTU KBaAPATHON MAaTPULLbI ).
Ecau A — ksadpamnaa mampuya u AB =E uiau BA =E, mo
B=A"1

HokasareabctBo. Ilyctb AB = E. Ham Hano pokasaTb, uTO
B=A"1



[.3. Teopema 00 ycaoBUM OOpPaTUMOCTU KBaJApPaTHOM
MaTpPHULbI

Teopema 2 (00 ycaoBuM 00paTUMOCTU KBaAPATHON MAaTPULLbI ).
Ecau A — ksadpamnaa mampuya u AB =E uiau BA =E, mo
B=A"1

HokasareabctBo. Ilyctb AB = E. Ham Hano pokasaTb, uTO
B=A"1

[To onpenesiennto oOpaTHOM MaTpULLbl HAM HAJ0 I0Ka3aTh paBEHCTBA
AB = EuBA = E. [lepBoe paBeHCTBO BbINOJHAETCS 10 YCJOBHIO, M0-
3TOMY OCTaJIOCh JoKa3aTb paBeHCTBO BA = E.



[.3. Teopema 00 ycaoBUM OOpPaTUMOCTU KBaJApPaTHOM
MaTpPHULbI

Teopema 2 (00 ycaoBuM 00paTUMOCTU KBaAPATHON MAaTPULLbI ).
Ecau A — ksadpamnaa mampuya u AB =E uiau BA =E, mo
B=A"1

HokasareabctBo. Ilyctb AB = E. Ham Hano pokasaTb, uTO
B=A"1

[To onpenesiennto oOpaTHOM MaTpULLbl HAM HAJ0 I0Ka3aTh paBEHCTBA
AB = EuBA = E. [lepBoe paBeHCTBO BbINOJHAETCS 10 YCJOBHIO, M0-
3TOMY OCTaJIOCh JoKa3aTb paBeHCTBO BA = E.

J1J151 TOro 10CTaTOUHO JIEBYIO M MIPABYIO YaCTH UMEIOLIETOCS PABEHCTBA
AB = E ymHOoxUTb cjieBa Ha A u cnipaBa Ha B:

AB=E =



[.3. Teopema 00 ycaoBUM OOpPaTUMOCTU KBaJApPaTHOM
MaTpPHULbI

Teopema 2 (00 ycaoBuM 00paTUMOCTU KBaAPATHON MAaTPULLbI ).
Ecau A — ksadpamnaa mampuya u AB =E uiau BA =E, mo
B=A"1

HokasareabctBo. Ilyctb AB = E. Ham Hano pokasaTb, uTO
B=A"1

[To onpenesiennto oOpaTHOM MaTpULLbl HAM HAJ0 I0Ka3aTh paBEHCTBA
AB = EuBA = E. [lepBoe paBeHCTBO BbINOJHAETCS 10 YCJOBHIO, M0-
3TOMY OCTaJIOCh JoKa3aTb paBeHCTBO BA = E.

J1J151 TOro 10CTaTOUHO JIEBYIO M MIPABYIO YaCTH UMEIOLIETOCS PABEHCTBA
AB = E ymHOoxUTb cjieBa Ha A u cnipaBa Ha B:

AB=E = B(AB)A =BEA =



[.3. Teopema 00 ycaoBUM OOpPaTUMOCTU KBaJApPaTHOM
MaTpPHULbI

Teopema 2 (00 ycaoBuM 00paTUMOCTH KBAAPATHON MAaTPULLbI ).
Ecau A — ksadpamnaa mampuya u AB =E uiau BA =E, mo
B=A1

HJoka3zareabctBo. Ilyctb AB =E. Ham Hano jpokasath, u4TO
B=A"1

[To onpenesieHuto 0OpaTHOM MaTpUILbl HAM HAJIO 10KA3aTh PABEHCTBA
AB = Eu BA = E. [lepBoe paBeHCTBO BbITOJHAETCS 0 YCJIOBHIO, MTO-
3TOMY OCTaJ0Ch J0Ka3aTh paBeHCTBO BA = E.

J1J151 5TOro 10CTaTOUHO JIEBYIO M ITPABYIO YACTH UMEIOLIErOCs PABEHCTBA
AB = E ymMHOXUTb csieBa HA A U cripaBa Ha B:

AB=E = B(AB)A = BEA = E =BA,

yTO U TPEOOBAJIOCH 1I0KA3ATh.



[.3. Teopema 00 ycaoBUM OOpPaTUMOCTU KBaJApPaTHOM
MaTpPHULbI

Teopema 2 (00 ycaoBuM 00paTUMOCTU KBaAPATHON MAaTPULLbI ).
Ecau A — ksadpamnaa mampuya u AB =E uiau BA =E, mo
B=A"1

Jloka3areabcTBO. AHAJOrMYHO MOXKHO JI0OKasaThb, UTO pPaBEHCTBO
BA =E Bneuer B= A" T.e. uT0 BBLINONHAETCA €lle U PABEHCTBO
AB =E.



[.4. Kputepuit 00paTuMOCTH MaTpPHULLbI

B cBsi3u ¢ BBeJeHHBIM MOHATHEM B MEPBYIO Ouepeb BO3HHKAIOT JIBa
€CTECTBEHHbIX BOMPOCA: BO-MEPBbIX, BCErJA JM CYILLECTBYET oOpaTHas
MaTpulla, U, BO-BTOPbIX, €CJii oOpaTHasi MaTpulla CYLIECTBYET, TO Kak
ee HaTH? OTBeT Ha oOa 3TH BOIpoca JaeT CJAeAylollasi HeoXKUJaHHas
TeopeMa, Jlaolllasi KpUTepui CylleCTBOBaHUSI 0O paTHOW MaTPULLbI, TPU-
yeM B XOJIe e€ JI0Ka3aTeJIbCTBa MoJiyyaeM crocob HaX0xKAeHHst 00 paTHOM
maTpuilbl. OTMETHM, UTO YKa3aHHbIA HHUXKe Croco0 HAa3bIBAETCS «METO/L
MPUCOEMHEHHON MATPULIbI». B asnbHeleM Mbl pACCMOTPUM TaK»Ke Ba-
puaHT MeTojia [aycca /1 HaxoxKj1eHUs 00paTHOM MaTPUILbI.



[.4. Kputepuit 00paTuMoOCTH MaTPHULLbI

Teopema 3 (kputepuit ooparumoctu matpuubl ). Mampuuya, 00-
pamuas Kk mampuye A, cywecmsyem moeda u moavbko moeoa,
koeda A — ksadpammnaa mampuya, u det(A) # 0.

JloKa3aTeJbCTBO.



[.4. Kputepuit 00paTuMOCTH MaTpPHULLbI

Teopema 3 (kputepuit ooparumoctu matpuubl ). Mampuuya, 00-
pamuas Kk mampuye A, cywecmsyem moeda u moavbko moeoa,
koeda A — ksadpammnaa mampuya, u det(A) # 0.

JokazarenabcTBO. Heobxodumocmeo. [lyctb st maTpuubl A cylile-
cTByeT ob6parHas. Torga no teopeme o jeTepMUHAHTE TPOU3BEICHUS]
MAaTPULL UMEEeM

— det(E) = det(AA™!) =



[.4. Kputepuit 00paTuMOCTH MaTpPHULLbI

Teopema 3 (kputepuit ooparumoctu matpuubl ). Mampuuya, 00-
pamuas Kk mampuye A, cywecmsyem moeda u moavbko moeoa,
koeda A — ksadpammnaa mampuya, u det(A) # 0.

JokazarenabcTBO. Heobxodumocmeo. [lyctb st maTpuubl A cylile-
cTByeT ob6parHas. Torga no teopeme o jeTepMUHAHTE TPOU3BEICHUS]
MAaTPULL UMEEeM

1 = det(E) = det(AA™!) =



[.4. Kputepuit 00paTuMOCTH MaTpPHULLbI

Teopema 3 (kputepuit ooparumoctu matpuubl ). Mampuuya, 00-
pamuas Kk mampuye A, cywecmsyem moeda u moavbko moeoa,
koeda A — ksadpammnaa mampuya, u det(A) # 0.

JokazarenabcTBO. Heobxodumocmeo. [lyctb st maTpuubl A cylile-
cTByeT ob6parHas. Torga no teopeme o jeTepMUHAHTE TPOU3BEICHUS]
MAaTPULL UMEEeM

1 = det(E) = det(AA™") = det(A) det(A™"),



[.4. Kputepuit 00paTuMOCTH MaTpPHULLbI

Teopema 3 (kputepuit ooparumoctu matpuubl ). Mampuuya, 00-
pamuas Kk mampuye A, cywecmsyem moeda u moavbko moeoa,
koeda A — ksadpammnaa mampuya, u det(A) # 0.

JokazarenabcTBO. Heobxodumocmeo. [lyctb st maTpuubl A cylile-
cTByeT ob6parHas. Torga no teopeme o jeTepMUHAHTE TPOU3BEICHUS]
MAaTPULL UMEEeM

1 = det(E) = det(AA™") = det(A) det(A™"),

OTKy/la noJiyuaem Tpedyemoe HepaBeHCTBO det(A) # 0.



[.4. Kputepuit 00paTuMoOCTH MaTPHULLbI

Teopema 3 (kputepuit ooparumoctu matpuubl ). Mampuuya, 00-
pamuas Kk mampuye A, cywecmsyem moeda u moavbko moeoa,
koeda A — ksadpammnaa mampuya, u det(A) # 0.

Joka3areabctBo. /Jocmamounocme. [lycts det(A) # 0. Ham nano
JI0Ka3aThb



[.4. Kputepuit 00paTuMoOCTH MaTPHULLbI

Teopema 3 (kputepuit ooparumoctu matpuubl ). Mampuuya, 00-
pamuas Kk mampuye A, cywecmsyem moeda u moavbko moeoa,
koeda A — ksadpammnaa mampuya, u det(A) # 0.

Joka3areabctBo. /Jocmamounocme. [lycts det(A) # 0. Ham nano
JIoKa3aTh CylecTBOBaHHe 0OpaTHOU MaTpuilbl. Kak MoXHO J0Ka3aTh
CYLIECTBOBAHHE KAKOTO-TO «OObEKTa»?



[.4. Kputepuit 00paTuMoOCTH MaTPHULLbI

Teopema 3 (kputepuit ooparumoctu matpuubl ). Mampuuya, 00-
pamuas Kk mampuye A, cywecmsyem moeda u moavbko moeoa,
koeda A — ksadpammnaa mampuya, u det(A) # 0.

Joka3areabctBo. /locmamounocme. Tlycets det(A) # 0. Ham Ha-
710 JI0Ka3aThb CylLeCTBOBaHHEe 06paTHOM maTpuiibl. Kak MoxKHO f0Ka-
3aTh CYIIIECTBOBAHUE KAKOTO-TO «00bekTa»? CaMblil JIyullIUi criocod —
«TPEbSIBUTL» 3TOT «0ObEKT». B 1aHHOM cyiydyae Mbl IeHCTBUTETHLHO MO-
»KeM 5IBHO yKa3aTb 06paTHYIO MaTPHLLY.



[.4. Kputepuit 00paTuMoOCTH MaTPHULLbI

Teopema 3 (kputepuit ooparumoctu matpuubl ). Mampuuya, 00-
pamuas Kk mampuye A, cywecmsyem moeda u moavbko moeoa,
koeda A — ksadpammnaa mampuya, u det(A) # 0.

Hokasareabctso. /locmamourocms. O6o3naunm yepes P o Tak Ha-
3bIBAEMYIO0 NPUCOEIUHEHHYI0 MAaTPHUILY, TO ECTb MATPHUILY

A Ay o0 Ap

Aln A2n Ann



[.4. Kputepuit 00paTuMoOCTH MaTPHULLbI

Teopema 3 (kputepuit ooparumoctu matpuubl ). Mampuuya, 00-
pamuas Kk mampuye A, cywecmsyem moeda u moavbko moeoa,
koeda A — ksadpammnaa mampuya, u det(A) # 0.

JlokasareabcTBo. /[locmamounocme. p;; = Aj;.

Ay Ay o0 Ap

PA _ (pw)nxn _ A12 A22 R An2

Aln A2n Ann

P A — marpula, TpaHcnoHupoBaHHas K MaTpHlle U3 ateebpauiecKux
donoaneHutl K 3ieMeHTaM MaTpHulibl A.



[.4. Kputepuit 00paTuMoOCTH MaTPHULLbI

Teopema 3 (kputepuit ooparumoctu matpuubl ). Mampuuya, 00-
pamuas Kk mampuye A, cywecmsyem moeda u moavbko moeoa,
koeda A — ksadpammnaa mampuya, u det(A) # 0.

JlokasareabcTBo. /[locmamounocme. p;; = Aj;.

All A21 - Anl
PA _ (p@‘j)nxn _ Alg AQQ .. .. Ang
Aln A2n s Ann

[Mokaxkem, uto A~! = #PA.

det(A)



[.4. Kputepuit 00paTuMoOCTH MaTPHULLbI

Teopema 3 (kputepuit ooparumoctu matpuubl ). Mampuuya, 00-
pamuas Kk mampuye A, cywecmsyem moeda u moavbko moeoa,
koeda A — ksadpammnaa mampuya, u det(A) # 0.

JlokasareabcTBo. /[locmamounocme. p;; = Aj;.

Ay Ay o0 Ap

PA _ (pw)nxn _ A12 A22 S An2

Ay, Aoy oo A

[Toxkaxkem, uto A~ ! = #P . Jl1s 3TOr0, COrJlacHO OmpenaeeHHI0
’ det(A) A IL 9 p IL ’

HaJ10 TPOBEPHUTD



[.4. Kputepuit 00paTuMoOCTH MaTPHULLbI

Teopema 3 (kputepuit ooparumoctu matpuubl ). Mampuuya, 00-
pamuas Kk mampuye A, cywecmsyem moeda u moavbko moeoa,
koeda A — ksadpammnaa mampuya, u det(A) # 0.

JlokasareabcTBo. /[locmamounocme. p;; = Aj;.

Ay Ay o0 Ap

PA _ (pw)nxn _ A12 A22 S An2

Aln A2n Ann
1
[Tokaxkem, utro A~ = Tet( A)pA Jlnst 3Toro, corjacHo ornpejaese

HHIO, HaJ0 TMPOBEPUTb BbINOJHEHHE pPaBEHCTB A - T t(A)PA E u

TiATPA A=E



[.4. Kputepuit 00paTuMoOCTH MaTPHULLbI

Teopema 3 (kputepuit ooparumoctu matpuubl ). Mampuuya, 00-
pamuas Kk mampuye A, cywecmsyem moeda u moavbko moeoa,
koeda A — ksadpammnaa mampuya, u det(A) # 0.

JlokasareabcTBo. /[locmamounocme. p;; = Aj;.

Ay Ay o0 Ap

PA _ (pw)nxn _ A12 A22 S An2

Ay, Aoy oo A

Ll p.= _
MbI poBepUM TOJILKO BbIMOJIHEHHE paBeHCTBa A Jt(A) PA =E, B0

poe MpoBepsieTcs aHaJOrMUHO.



[.4. Kputepuit 00paTuMoOCTH MaTPHULLbI

Teopema 3 (kputepuit ooparumoctu matpuubl ). Mampuuya, 00-
pamuas Kk mampuye A, cywecmsyem moeda u moavbko moeoa,
koeda A — ksadpammnaa mampuya, u det(A) # 0.

JlokasareabcTBo. /[locmamounocme. p;; = Aj;.

AL 1
[Tosoxum D = A Jot(A) PA. Torna

dij =



[.4. Kputepuit 00paTuMoOCTH MaTPHULLbI

Teopema 3 (kputepuit ooparumoctu matpuubl ). Mampuuya, 00-
pamuas Kk mampuye A, cywecmsyem moeda u moavbko moeoa,
koeda A — ksadpammnaa mampuya, u det(A) # 0.

JlokasareabcTBo. /[locmamounocme. p;; = Aj;.

AL 1
[Tosoxum D = A Jot(A) PA. Torna

n 1
J Zk 1 Yk et (Y



[.4. Kputepuit 00paTuMoOCTH MaTPHULLbI

Teopema 3 (kputepuit ooparumoctu matpuubl ). Mampuuya, 00-
pamuas Kk mampuye A, cywecmsyem moeda u moavbko moeoa,
koeda A — ksadpammnaa mampuya, u det(A) # 0.

JlokasareabcTBo. /[locmamounocme. p;; = Aj;.
U
[Tosioxkum D = A Jot(A) PA. Torna

. 1 . 1
dij = ik T APk = ik T Ak =
J ;akdet(A)pkj ;akdet(A) ik



[.4. Kputepuit 00paTuMoOCTH MaTPHULLbI

Teopema 3 (kputepuit ooparumoctu matpuubl ). Mampuuya, 00-
pamuas Kk mampuye A, cywecmsyem moeda u moavbko moeoa,
koeda A — ksadpammnaa mampuya, u det(A) # 0.

JlokasareabcTBo. /[locmamounocme. p;; = Aj;.

AL 1
[Tosoxum D = A Jot(A) PA. Torna

. 1 . 1 1
di=S ap——pri =S ap—— Ay = A
J ;akdet(A)pkj ;akdet(A) ik det(A)z_:ak ik



[.4. Kputepuit 00paTuMoOCTH MaTPHULLbI

Teopema 3 (kputepuit ooparumoctu matpuubl ). Mampuuya, 00-
pamuas Kk mampuye A, cywecmsyem moeda u moavbko moeoa,
koeda A — ksadpammnaa mampuya, u det(A) # 0.

Jloka3aTeabCTBO. ﬂacmammmacmb. pij = Aji.
[Tosioxkum D = A - T t(A) PA Torna

n

. 1 . 1 1
di=S ap——pri =S ap—— Ay = A
J ;akdet(A)pkj ;akdet(A) ik det(A)Zak ik

k=1

[Ipu 7 = j no onpeneneHuto 1eTepPMUHAHTA MOJy4aeM

dn’ = det(A) det(A) = 1.



[.4. Kputepuit 00paTuMoOCTH MaTPHULLbI

Teopema 3 (kputepuit ooparumoctu matpuubl ). Mampuuya, 00-
pamuas Kk mampuye A, cywecmsyem moeda u moavbko moeoa,
koeda A — ksadpammnaa mampuya, u det(A) # 0.

Jloka3aTeabCTBO. ﬂacmammmacmb. pij = Aji.
[Tosioxkum D = A - T t(A) PA Torna

n

. 1 . 1 1
di=S ap——pri =S ap—— Ay = A
J ;akdet(A)pkj ;“’“det(A) ik det(A)Za’“ ik

k=1

Hrak, d;; = 1.
[Ipu ¢# j mo TeopeMe O PAaA3JIOKEHUU JETEPMHUHAHTA [0 «Uy-
KOU» ctpoke, uMeeM d;; = 0. Takum o06pasoM, [0Ka3aHo, 4YTO

A dt(A)PA E.



[.4. Kputepuit 00paTuMoOCTH MaTPHULLbI

Teopema 3 (kputepuit ooparumoctu matpuubl ). Mampuuya, 00-
pamuas Kk mampuye A, cywecmsyem moeda u moavbko moeoa,
koeda A — ksadpammnaa mampuya, u det(A) # 0.

Jloka3aTeabCTBO. ﬂacmammmacmb. pij = Aji.
[Tosioxkum D = A - T t(A) PA Torna

n

. 1 . 1 1
di =S aip——pp; ; A= —S ap A
J ;akdet(A)pkj ;akd t(A) det(A);“k ik

Hrak, d;; =1 wu npui # j umeem d;; = 0. Takum oOpasom, 10Ka3aHo,

YyTO



[.4. Kputepuit 00paTuMoOCTH MaTPHULLbI

Teopema 3 (kputepuit ooparumoctu matpuubl ). Mampuuya, 00-
pamuas Kk mampuye A, cywecmsyem moeda u moavbko moeoa,
koeda A — ksadpammnaa mampuya, u det(A) # 0.

Jloka3aTeabCTBO. ﬂacmammmacmb. pij = Aji.
[Tosioxkum D = A - T t(A) PA Torna
n

. 1 . 1 1
di =S aip——pp; ; A= —S ap A
J ;akdet(A)pkj ;akd t(A) det(A);“k ik

Hrak, d;; =1 wu npui # j umeem d;; = 0. Takum oOpasom, 10Ka3aHo,

yTo A - dt(A)pA E.



[.4. Kputepuit 00paTuMoOCTH MaTPHULLbI

Teopema 3 (kputepuit ooparumoctu matpuubl ). Mampuuya, 00-
pamuas Kk mampuye A, cywecmsyem moeda u moavbko moeoa,
koeda A — ksadpammnaa mampuya, u det(A) # 0.

1 A
Jloka3areabcTBO. /[ocrmamourocms. PaBeHCTBO Jot(A) Pr-A=E

JOKaA>KHUTE CAMOCTOATEJIbHO.



[.4. Kputepuit 00paTuMOCTH MaTpPHULLbI

Teopema 3 (kputepuit ooparumoctu matpuubl ). Mampuuya, 00-
pamuas Kk mampuye A, cywecmsyem moeda u moavbko moeoa,
koeda A — ksadpammnaa mampuya, u det(A) # 0.

Onpenenenue 2. Kgadpamnasa mampuya Ha3ol8aenics HEeBbIPOK-
AE€HHOU moeda u moavKo moeoa, Koeda ee 0emepMuUHaHm OMAUUEeH

om 0.

B 3Tux TepMHHAX MoJiydaem, UTO KPUTEPUH OOPATUMOCTH MATPHLbI
YTBEPIKJIAET, UTO MOHATUS 0OPATUMOCTH MATPULbl U HEBBIPOXKJIEHHOCTH
MaTpPHLbl COBIAAAIOT.

PaccmorpeTb npumMep K 10Ka3aTeabCTBY KPUTEPUSA 0OPATUMOCTHU
MaTpPULLbI?
PaccmoTpeTb npumep BblYMCAEHUSI OOpAaTHOM K MaTpule 2 X 27



1. CBoiicTBa onepauuu odOpauleHUss MaTPHULLbI

(A=A

2. DA T =1 AT
3. (AB)"' =B 'A%
L (A = (A"



1. CBoiicTBa onepauuu odOpauleHUss MaTPHULLbI
(A=A

2. (M) =X AT

3.(AB)"'=B'A"!;

4. (A7) =AY

Joka3areabcTBa. /[{lokaxkem, Hanpumep, CBOUCTBO 3.



1. CBoiicTBa onepauuu odOpauleHUss MaTPHULLbI
~1\—1
(A=A
2. (M) =X AT
3. (AB)"' =B 'A%
1\ ¢ —1
4. (A7 = (A) .
Joka3areabcTBa. /[{lokaxkem, Hanpumep, CBOUCTBO 3.
[Toka MBI MO2KeM BOCIIOJIb30BATLCHA TOJLKO orpeae/eHuemM 06paTHOﬁ
matpuilbl. Takum o6pa3om, HaJl0 MPOBEPHUTh, UYTO NMPOU3BEACHUE MATPH -

usl B~'A™! u3 npaBoit uacti g0KasbiBaeMoro paBeHcTBa Ha MaTpuily AB
paBHo E.



1. CBoiicTBa onepauuu oopaleHUss MaTPHULLbI
(A=A

2. (M) =X AT

3. (AB)"' =B 'A%

4. (A7) =AY
Joka3areabcTBa. /[{lokaxkem, Hanpumep, CBOUCTBO 3.

(B™'A™") (AB) =



1. CBoiicTBa onepauuu oopaleHUss MaTPHULLbI
(A=A

2. (M) =X AT

3. (AB)"' =B 'A%

4. (A7) =AY
Joka3areabcTBa. /[{lokaxkem, Hanpumep, CBOUCTBO 3.

(B-'A") (AB)=B"' (A"'A)B =



1. CBoiicTBa onepauuu oopaleHUss MaTPHULLbI
(A=A

2. (M) =X AT

3. (AB)"' =B 'A%

4. (A7) =AY
Joka3areabcTBa. /[{lokaxkem, Hanpumep, CBOUCTBO 3.

(B-'A™") (AB)=B' (A"'A)B=B 'EB =



1. CBoiicTBa onepauuu oopaleHUss MaTPHULLbI
(A=A

2. (M) =X AT

3. (AB)"' =B 'A%

4. (A7) =AY
Joka3areabcTBa. /[{lokaxkem, Hanpumep, CBOUCTBO 3.

(B-'A"")(AB)=B ' (A"'A)B=B 'EB=B 'B =



1. CBoiicTBa onepauuu odOpauleHUss MaTPHULLbI
(A=A
2. (M) =X AT
3. (AB)"' =B 'A%
4. (A7) =AY
Joka3areabcTBa. /[{lokaxkem, Hanpumep, CBOUCTBO 3.
(B-'A")(AB)=B ' (A'A)B=B 'EB=B 'B=E.

Pagenctso (AB) (B™'A™") = E nposepsietcst anaiornumo.



I1I. MeToabl HaxX0XXAeHUS 0OpPATHOU MATPHUILLbI

OObIUYHO /I HAXO0XK/IEHUS] 00 PaTHOW MaTPULLbI IPUMEHSIETCS OJIUH U3
JBYX cr10cO60B: 1) ¢ MOMOILIbIO MPUCOEIUHEHHOW MaTPULLbl; 2) METOJL
[aycca.



I1I. MeToabl HaxX0XXAeHUS 0OpPATHOU MATPHUILLbI
[lepBbli cNOCOO6: C MOMOILIBIO TPUCOETUHEHHON MATPHULLBI:

A Aa ... Ap
_ 1 A12 A22 Ang
det A

A—l
Ay, Asg, oo A

OTMGTI/IM, 4YTO CHaudaJla CJeAYET HAaXOAUTb MATPHUILy U3 aﬂreépanqecmx
ﬂOHOﬂHeHHﬁ, d [TIOTOM — AETEPMHHAHT, TAK KAK JIJIs1 BLIYUCJICHUA 1E€TEP -
MHHAHTA MO2KHO HCIIOJIb30BATb HaﬁILeHHbIQ aJTF€6pqu€CKH€ JOITOJIHE -
HHS, UTO, KCTATH, TTO3BOJIAET IIPHU 9TOM IIPOBEPHUTL MMPABUJIBHOCTb BbIYHUC -
JICHUA HpI/ICOGILI/IHeHHOI/UI MaTpHILLbI (HaILO BbIUHUCJINTb AECTEPMHUHAHT pPas-
JIO2ZKEHHUAMHU 110 BCEM CTpOKaM).



I1I. MeToabl HaxX0XXAeHUS 0OpPATHOU MATPHUILLbI
Bropo#t cnoco6: meton [aycca, KoTopbl#i Mbl TOJAPOOHO paCCMOTPUM
B pazjieJsie, MOCBSIILIEHHOM CUCTeMaM JIMHEHHbIX YpaBHEHHH.
Paccmorperb npumep?



Cnacub6o

3a
BHUMAaHUue!

e-mail: melnikov@k66.ru, melnikov@r66.ru
cauthbl: http://melnikov.k66.ru, http://melnikov.web.ur.ru

BepHyTbcCsl K CIUCKY Npe3eHTauun?



	I. Îïðåäåëåíèå è êðèòåðèé ñóùåñòâîâàíèÿ
	I.1. Îïðåäåëåíèå îáðàòíîé ìàòðèöû
	I.2. Òåîðåìà îá îäíîçíà÷íîñòè îáðàòíîé ìàòðèöû
	I.3. Òåîðåìà îá óñëîâèè îáðàòèìîñòè êâàäðàòíîé ìàòðèöû
	I.4. Êðèòåðèé îáðàòèìîñòè ìàòðèöû

	II. Ñâîéñòâà îïåðàöèè îáðàùåíèÿ ìàòðèöû
	III. Ìåòîäû íàõîæäåíèÿ îáðàòíîé ìàòðèöû

