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Akcuomsl on pepennTens

CornatieHne n obosHaveHune

[Jo ocoboro ykasaHusi CNOBO «MaTpuuay Oyaer o3HayvaTb KBagpaTHYyH
MaTpULly Haj HEKOTOPbIM — MPOU3BOJIbHBLIM, HO (OUKCUPOBaHHBLIM — nosiem F.
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Akcuomsl on pepennTens

CornatieHne n obosHaveHune

Jo ocoboro ykasaHusi cioBo «MaTpuua» byaer o3HavaTb KBa4paTHYHO
MaTpuLy Haj HEKOTOPbIM — NPOU3BOJIbHBLIM, HO (DUKCMPOBaHHLIM — nosiemM F.
MHoxecTBO BCex n X n-maTpuy Hag F 6ygem obosnavaTb Hepes M,(F).
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Akcuomsl on pepennTens

CornatieHne n obosHaveHune

Jo ocoboro ykasaHusi cioBo «MaTpuua» byaer o3HavaTb KBa4paTHYHO
MaTpuLy Haj HEKOTOPbIM — NPOU3BOJIbHBLIM, HO (DUKCMPOBaHHLIM — nosiemM F.
MHoxecTBO BCex n X n-maTpuy Hag F 6ygem obosnavaTb Hepes M,(F).

Ham 6yaeT ynobHo mbicauts matpuuy A € M,(F) kak cTpoky cTonbuos, T.e.
ecnn A; — i-ii cton6ew, matpuuel A, 3anuckiaem eé kak A = (A1 Az ... A,).
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Akcuomsl on pepennTens

CornatieHne n obosHaveHune

Jo ocoboro ykasaHusi cioBo «MaTpuua» byaer o3HavaTb KBa4paTHYHO
MaTpuLy Haj HEKOTOPbIM — NPOU3BOJIbHBLIM, HO (DUKCMPOBaHHLIM — nosiemM F.
MHoxecTBO BCex n X n-maTpuy Hag F 6ygem obosnavaTb Hepes M,(F).

Ham 6yaeT ynobHo mbicauts matpuuy A € M,(F) kak cTpoky cTonbuos, T.e.
ecnn A; — i-ii cton6ew, matpuuel A, 3anuckiaem eé kak A = (A1 Az ... A,).

Onpegenetdue

OTobpaxerue det: M,(F) — F Ha3biBaeTcs onpegenutenem, ecim oHO
YOOBNETBOPAET CNeAYIOWUM TPEM aKCUOMaM:
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Akcuomsl on pepennTens

CornatieHne n obosHaveHune

Jo ocoboro ykasaHusi cioBo «MaTpuuay» byaer o3HavaTb KBagpaTHYHO
MaTpuLy Haj HEKOTOPbIM — NPOU3BOJIbHBLIM, HO (DUKCMPOBaHHLIM — nosiemM F.
MHoxecTBO BCex n X n-maTpuy Hag F 6ygem obosnavaTb Hepes M,(F).

Ham byneT yaobHo mbicauTs MaTpuuy A € M,(F) Kak cTpoky cTonbuos, T.e.
ecnn A; — i-ii cton6ew, matpuuel A, 3anuckiaem eé kak A = (A1 Az ... A,).

Onpegenedue

OTobpaxerue det: M,(F) — F Ha3biBaeTcs onpegenutenem, ecim oHO
YL,OBJIETBOPSIET CAEAYIOLMM TPEM aKCUOMaM:

Al: ecnn A = Aj41, To det (Al A AG . An) =0
(kococummeTpuyHoCcTb);
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Akcuomsl on pepennTens

CornatieHne n obosHaveHune

Jo ocoboro ykasaHusi cioBo «MaTpuuay» byaer o3HavaTb KBagpaTHYHO
MaTpuLy Haj HEKOTOPbIM — NPOU3BOJIbHBLIM, HO (DUKCMPOBaHHLIM — nosiemM F.
MHoxecTBO BCex n X n-maTpuy Hag F 6ygem obosnavaTb Hepes M,(F).

Ham byneT yaobHo mbicauTs MaTpuuy A € M,(F) Kak cTpoky cTonbuos, T.e.
ecnn A; — i-ii cton6ew, matpuuel A, 3anuckiaem eé kak A = (A1 Az ... A,).

Onpegenedue

OTobpaxerue det: M,(F) — F Ha3biBaeTcs onpegenutenem, ecim oHO
YL,OBJIETBOPSIET CAEAYIOLMM TPEM aKCUOMaM:

Al: ecnn A = Aj41, To det (Al A AG . An) =0
(kococummeTpuyHoCcTb);

All: ecnm A; = Al + AV 10

det(Al... Ai... A,,) :det(Al... Al A,,) +det(A1... Al L A,,), ecnm
A=A}, Todet (A1 ... Ai... Ay) = adet (A1... Al... A,)
(monnnuneiinocTs);
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Akcuomsl on pepennTens

CornatieHne n obosHaveHune

Jo ocoboro ykasaHusi cioBo «MaTpuuay» byaer o3HavaTb KBagpaTHYHO
MaTpuLy Haj HEKOTOPbIM — NPOU3BOJIbHBLIM, HO (DUKCMPOBaHHLIM — nosiemM F.
MHoxecTBO BCex n X n-maTpuy Hag F 6ygem obosnavaTb Hepes M,(F).

Ham byneT yaobHo mbicauTs MaTpuuy A € M,(F) Kak cTpoky cTonbuos, T.e.
ecnn A; — i-ii cton6ew, matpuuel A, 3anuckiaem eé kak A = (A1 Az ... A,).

Onpegenedue

OTobpaxerue det: M,(F) — F Ha3biBaeTcs onpegenutenem, ecim oHO
YL,OBJIETBOPSIET CAEAYIOLMM TPEM aKCUOMaM:

Al: ecnn A = Aj41, To det (Al A AG . An) =0
(kococummeTpuyHoCcTb);

All: ecnm A; = Al + AV 10

det(Al... Ai... A,,) :det(Al... Al A,,) +det(A1... Al L A,,), ecnm
A=A}, Todet (A1 ... Ai... Ay) = adet (A1... Al... A,)
(monnnuneiinocTs);

AIIL: det E = 1 (HopmupoBka).
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Akcuombl onpegenutens (2)

Mebi 3anucanu akcuombl AI-AIIT chopmynamu; gagmm ewé n caosecHble
hopmMynnpoBKu.

M.B.Bonkos §1.1. OnpegeneHune n OCHOBHbIE TEOPEMbI



Akcuombl onpegenutens (2)

Mebi 3anucanu akcuombl AI-AIIT chopmynamu; gagmm ewé n caosecHble
hopmMynnpoBKu.

Ecnun pgBa cocegHux ctonbua maTpuubl paBHbl, TO ee onpenenntens paseH 0.
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Akcuombl onpegenutens (2)

Mebi 3anucanu akcuombl AI-AIIT chopmynamu; gagmm ewé n caosecHble
hopmMynnpoBKu.

Ecnun pgBa cocegHux ctonbua maTpuubl paBHbl, TO ee onpenenntens paseH 0.

1. Ecawm i-in ctonbey, maTpuLbl €CTb CyMMa ABYyX CTONOLOB, TO ee
onpefenuTeNlb paBeH CyMMe onpefennTeneil 4Byx MaTpul, Y NepBoii 13
KOTOpbIX /- cTONDEL, 3aMeHeH Ha NepBOe C/laraemMoe, a y BTOPOI — Ha BTOpOe.
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Akcuombl onpegenutens (2)

Mebi 3anucanu akcuombl AI-AIIT chopmynamu; gagmm ewé n caosecHble
hopmMynnpoBKu.

Ecnun pgBa cocegHux ctonbua maTpuubl paBHbl, TO ee onpenenntens paseH 0.

1. Ecawm i-in ctonbey, maTpuLbl €CTb CyMMa ABYyX CTONOLOB, TO ee
onpefenunTenb paBeH CYMME OMnpeaennTeseil AByX MaTpul, y nepeoli us
KOTOPbIX i-ii CTONDOEL, 3aMeHEH Ha MEPBOE C/Araemoe, a y BTOPOli — Ha BTOPOeE.
2. Ecan i-li ctonbey, MaTpuubl YMHOXUTb Ha o € F, To ee onpegenutens

YMHOXWUTCA Ha .
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Akcuombl onpegenutens (2)

Mebi 3anucanu akcuombl AI-AIIT chopmynamu; gagmm ewé n caosecHble
hopmMynnpoBKu.

Ecnun pgBa cocegHux ctonbua maTpuubl paBHbl, TO ee onpenenntens paseH 0.

1. Ecawm i-in ctonbey, maTpuLbl €CTb CyMMa ABYyX CTONOLOB, TO ee
onpefenunTenb paBeH CYMME OMnpeaennTeseil AByX MaTpul, y nepeoli us
KOTOPbIX i-ii CTONDOEL, 3aMeHEH Ha MEPBOE C/Araemoe, a y BTOPOli — Ha BTOPOeE.
2. Ecan i-li ctonbey, MaTpuubl YMHOXUTb Ha o € F, To ee onpegenutens

YMHOXWUTCA Ha .

OnpegenuTtens eanHNYHON MaTpuubl paseH 1.
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WNtak, onpepenntens — 5To KOCOCUMMETPUHHOE NOANINHERHOE HOPMIPOBAHHOE
otobpaxkerue ns M,(F) B F.
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WNtak, onpepenntens — 5To KOCOCUMMETPUHHOE NOANINHERHOE HOPMIPOBAHHOE
otobpaxkerue ns M,(F) B F.

BozHukaer TPW €CTECTBEHHbIX N HEOYEBUAOHbIX BOMpPOCa:
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WNtak, onpepenntens — 5To KOCOCUMMETPUHHOE NOANINHERHOE HOPMIPOBAHHOE
otobpaxkerue ns M,(F) B F.

BozHukaer TPW €CTECTBEHHbIX N HEOYEBUAOHbIX BOMpPOCa:

1. CyLLI,eCTByIOT NN Takne 0TO6pa)KeHI/ISI AONA KaXX[Qoro HatypajibHOro n?
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WNtak, onpepenntens — 5To KOCOCUMMETPUHHOE NOANINHERHOE HOPMIPOBAHHOE
otobpaxkerue ns M,(F) B F.

BozHukaer TPW €CTECTBEHHbIX N HEOYEBUAOHbIX BOMpPOCa:
1. CyLLI,eCTByIOT NN Takne 0TO6pa)KeHI/I$I AONA KaXX[Qoro HatypajibHOro n?

2. Ecnn cywecTBytoT, TO CKONbKO Takux OTobparkeHUli MOXeT bbiTb
npu Kaxgom n?
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WNtak, onpepenntens — 5To KOCOCUMMETPUHHOE NOANINHERHOE HOPMIPOBAHHOE
otobpaxkerue ns M,(F) B F.

BozHukaer TPW €CTECTBEHHbIX N HEOYEBUAOHbIX BOMpPOCa:
1. CyLLI,eCTByIOT NN Takne 0TO6pa)KeHI/I$I AONA KaXX[Qoro HatypajibHOro n?

2. Ecnn cywecTBytoT, TO CKONbKO Takux OTobparkeHUli MOXeT bbiTb
npu Kaxgom n?

3. 3a4eM HyXHbl Takue oTobparkeHus?
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WNtak, onpepenntens — 5To KOCOCUMMETPUHHOE NOANINHERHOE HOPMIPOBAHHOE
otobpaxkerue ns M,(F) B F.

BozHukaer TPW €CTECTBEHHbIX N HEOYEBUAOHbIX BOMpPOCa:
1. CyLLI,eCTByIOT NN Takne 0TO6pa)KeHI/I$I AONA KaXX[Qoro HatypajibHOro n?

2. Ecnn cywecTBytoT, TO CKONbKO Takux OTobparkeHUli MOXeT bbiTb
npu Kaxgom n?

3. 3a4eM HyXHbl Takue oTobparkeHus?

CerogHsi Mbl OTBETUM CHa4vafia Ha BTOPOI BOMPOC, a NOTOM Ha MEPBbIA.
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WNtak, onpepenntens — 5To KOCOCUMMETPUHHOE NOANINHERHOE HOPMIPOBAHHOE
otobpaxkerue ns M,(F) B F.

BozHukaer TPW €CTECTBEHHbIX N HEOYEBUAOHbIX BOMpPOCa:
1. CyLLI,eCTByIOT NN Takne 0TO6pa)KeHI/I$I AONA KaXX[Qoro HatypajibHOro n?

2. Ecnm cywiecTBytoT, TO CKOJIbKO TaKnxX OTOBpa)keHnii MOXeT BbITb

npu Kaxgom n?

3. 3a4eM HyXHbl Takue oTobparkeHus?

CerogHsi Mbl OTBETUM CHa4afna Ha BTOPOI BOMPOC, a NOTOM Ha NepBbIii.

YTo kacaeTcs TpeTbero, NoCTEneHHO CTaHET BUAHO, HTO ONpPeaennTenn cayxat
NoNe3HbIM 1 YAOOHBIM TEXHUHYECKUM CPeLCTBOM JUHeRHo anrebpbl, 6e3
KOTOPOro BO MHOIMX C/IyHasix MpPOCTO HEBO3MOXXHO 0BONTUCH.
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WNtak, onpepenntens — 5To KOCOCUMMETPUHHOE NOANINHERHOE HOPMIPOBAHHOE
otobpaxkerue ns M,(F) B F.

BozHukaer TPW €CTECTBEHHbIX N HEOYEBUAOHbIX BOMpPOCa:
1. CyLLI,eCTByIOT NN Takne 0TO6pa)KeHI/I$I AONA KaXX[Qoro HatypajibHOro n?

2. Ecnm cywiecTBytoT, TO CKOJIbKO TaKnxX OTOBpa)keHnii MOXeT BbITb

npu Kaxgom n?

3. 3a4eM HyXHbl Takue oTobparkeHus?

CerogHsi Mbl OTBETUM CHa4afna Ha BTOPOI BOMPOC, a NOTOM Ha NepBbIii.

YTo kacaeTcs TpeTbero, NoCTEneHHO CTaHET BUAHO, HTO ONpPeaennTenn cayxat
NoNe3HbIM 1 YAOOHBIM TEXHUHYECKUM CPeLCTBOM JUHeRHo anrebpbl, 6e3
KOTOPOro BO MHOIMX C/IyHasix MpPOCTO HEBO3MOXXHO 0BONTUCH.

OTMmeTuM eLg, 4TO BaXXHOCTb onpefenuTeneii boina ocosHaHa OHeHb JABHO
(na pybexe XVII n XVIII Bekos).
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WNtak, onpepenntens — 5To KOCOCUMMETPUHHOE NOANINHERHOE HOPMIPOBAHHOE
otobpaxkerue ns M,(F) B F.

BozHukaer TPW €CTECTBEHHbIX N HEOYEBUAOHbIX BOMpPOCa:
1. CyLLI,eCTByIOT NN Takne 0TO6pa)KeHI/I$I AONA KaXX[Qoro HatypajibHOro n?

2. Ecnm cywiecTBytoT, TO CKOJIbKO TaKnxX OTOBpa)keHnii MOXeT BbITb

npu Kaxgom n?

3. 3a4eM HyXHbl Takue oTobparkeHus?

CerogHsi Mbl OTBETUM CHa4afna Ha BTOPOI BOMPOC, a NOTOM Ha NepBbIii.

YTo kacaeTcs TpeTbero, NoCTEneHHO CTaHET BUAHO, HTO ONpPeaennTenn cayxat

NoNe3HbIM 1 YAOOHBIM TEXHUHYECKUM CPeLCTBOM JUHeRHo anrebpbl, 6e3
KOTOPOro BO MHOMMX CJyHasix MPOCTO HEBO3MOXKHO OBOWTHCh.

OTmeTuM ewwg, 4To BaXKHOCTbL onpegenuTeneli bbina oco3HaHa OYeHb AABHO
(na pybexe XVII n XVIII Bekos). MNapagokcansHo, HO MOHSITUE ONpeaenuTens
MaTpuLbl NOSIBUAOCh HAMHOIMO paHbLUe, YeM MOoHATUE MaTpuLbi!
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HekoTopble cBoiicTBa onpeaennteneii

Ecnn kakoii-To cTonbey, matpuubl A coctont us Hyneii, To det A = 0.
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HekoTopble cBoiicTBa onpeaennteneii

Ecnn kakoii-To cTonbey, matpuubl A coctont us Hyneii, To det A = 0.

JokazatensctBo. Cneayet ns All: BoiHocum obwmnii mHoxuTens 0 us cronbua,
COCTOSILLLETrO U3 HYNEA. O
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HekoTopble cBoiicTBa onpeaennteneii

Ecnn kakoii-To cTonbey, matpuubl A coctont us Hyneii, To det A = 0.

JokazatensctBo. Cneayet ns All: BoiHocum obwmnii mHoxuTens 0 us cronbua,
COCTOSILLLETrO U3 HYNEA. O

Ecan NnepecTaBnTb cocegHune CTOJ16LI,bI MaTpuubl, onpeaesnTeslb CMEHUT 3HAK.
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HekoTopble cBoiicTBa onpeaennteneii

Ecnn kakoii-To cTonbey, matpuubl A coctont us Hyneii, To det A = 0.

JokazatensctBo. Cneayet ns All: BoiHocum obwmnii mHoxuTens 0 us cronbua,
COCTOSILLLETrO U3 HYNEA. O

Ecan NnepecTaBnTb cocegHune CTOJ16LI,bI MaTpuubl, onpeaesnTeslb CMEHUT 3HAK.

[Hokasatenscreo. Mycts A= (A1 ... Ai Ait1 ... Ay). XoTum fokasaTb, 4TO
det(Al... A,'A,'+1... An) :—det(Al... A,'+1A,'... A,,).
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HekoTopble cBoiicTBa onpeaennteneii

Ecnn kakoii-to ctonbey, matpuubl A coctont us Hyneii, To det A = 0.

JokazatensctBo. Cneayet nz All: BoiHocum obwmnii mHoxuTens 0 us cronbua,
COCTOSILLLETrO U3 HYNEA. O

Ecan NnepecTaBnTb cocegHune CTOJ16LI,bI MaTpuubl, onpeaesnTeslb CMEHUT 3HAK.

Hokaszatenscrso. Mycts A= (A1... Aj Ait1... Ay). XoTum AoKasaTh, 4TO
det (Al A A,'+1 An) = —det (Al A,'+1 Ai... An) . Nmeem

i i+1
Al
0= det(A1 A;+Ai+1 A;+A;+1 A,,) =
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HekoTopble cBoiicTBa onpeaennteneii

Ecnn kakoii-To ctonbey, matpuubl A coctont us Hyneii, To det A = 0.

LHokazatenscteo. Cnepyet ns All: BoiHocuM obwmii MHoXuTenb 0 u3 cTtonbua,
COCTOALLEro U3 HyNei. O

Ecnun nepectaButb cocegHmne ctonbubl MaTpulbl, ONpeaennTenb CMEHUT 3HAK.

Hlokazatenscrso. Mycts A= (A1... Aj Ait1... Ay). XoTum AoKasaTh, 4TO
det (Al A A,'+1 A,,) = —det (Al A,'+1 Ai... An) . Nmeem
Al i i+1
0= det(A1 A,'—|—A,'+1 A,'—|—A,'+1 An) =

AIL i i+1 i i+1

- det(A1 LA A L An)+ det(A1 LA A,'+1 An)+
i i+1 i i+1

+ det(A1 . A,'+1 A ... An)+ det(A1 - A,'+1 A,'+1 - An)-
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HekoTopbie cBoiicTea onpeaenuteneii (2)

B paBHoii Hynto cymme

i i+1 i i+1
det(A1 LA A L An)+ det(A1 A A . An)+
i i+1 ii+1
+det(A1 A A An)+ det(A1 oA Aigr An)

nepeoe 1 nocniegHee cnaraemble paBHbl 0 B cuny akcrnombl Al
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HekoTopbie cBoiicTea onpeaenuteneii (2)

B paBHoii Hynto cymme

i i+1 i i+1
det(A1 LA A L An)+ det(A1 A A . An)+
i i+1 ii+1
+det(A1 A A An)+ det(A1 oA Aigr An)

nepeoe 1 nocniegHee cnaraemble paBHbl 0 B cuny akcrnombl Al
3HauuT, cymMMa BTOPOro v TpeTbero cnaraembix ectb 0, oTkyaa
det(A1 A,'A,'+1 A,,) = —det(A1 A,'+1A,' A,,). O
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HekoTopbie cBoiicTea onpeaenuteneii (2)

B paBHoii Hynto cymme

i i+1 i i+1
det(A1 LA A L An)+ det(A1 A A . An)+
i i+1 ii+1
+det(A1 A A An)+ det(A1 oA Aigr An)

nepeoe 1 nocniegHee cnaraemble paBHbl 0 B cuny akcrnombl Al
3HauuT, cymMMa BTOPOro v TpeTbero cnaraembix ectb 0, oTkyaa
det(A1 A,'A,'+1 A,,) = —det(A1 A,'+1A,' A,,). O

Ecan NEPECTaBUTbL ABa CTOJ16Ll,a MaTpuubl, onpeaennTeslb CMEHUT 3HaAK.
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HekoTopbie cBoiicTea onpeaenuteneii (2)

B paBHoii Hynto cymme

i i+1 i i+1
det(A1 LA A L An)+ det(A1 A A . An)+
i i+1 ii+1
+det(A1 A A An)+ det(A1 oA Aigr An)

nepeoe 1 nocniegHee cnaraemble paBHbl 0 B cuny akcrnombl Al
3HauuT, cymMMa BTOPOro v TpeTbero cnaraembix ectb 0, oTkyaa
det(A1 A,'A,'+1 A,,) = —det(A1 A,'+1A,' A,,). O

Ecan NEPECTaBUTbL ABa CTOJ16Ll,a MaTpuubl, onpeaennTeslb CMEHUT 3HaAK.

(Ar Aj ... An). XoTuM AokazaTb, 4To
:—det( CAL AL A

JlokasaTtenbctso. nyCTb =
det (Ai... Ai... An)
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HekoTopbie cBoiicTea onpeaenuteneii (2)

B paBHoii Hynto cymme

i i+1 i i+1
det(A1 LA A L A,,)“v‘ det(A1 A A . An)"'
i i+1 ii+1
+det(A1 A A An)"' det(A1 oA Aigr An)

nepeoe 1 nocniegHee cnaraemble paBHbl 0 B cuny akcrombl Al
3HauuT, cymMma BTOPOro v TpeTbero cnaraembix ectb 0, oTkyaa
det(A1 AP AG An) = —det(A1 AL A An). O

Ecnun nepectaButb gsa ctonbua maTpuupl, ONpeaenTelb CMEHUT 3HaK.

(A . Aj... Ay). XoTum fokasaTe, 4TO
:—det( .Aj...A,-...An).I'IpOBep,eM

JlokasaTtenbcTso. nyCTb =
det(Al...A,-. )
VHAYKLMIO No j — i.
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HekoTopbie cBoiicTea onpeaenuteneii (2)

B paBHoii Hynto cymme

i i+1 i i+1
det(A1 LA A L A,,)“v‘ det(A1 A A . An)"'
i i+1 ii+1
+det(A1 A A An)"' det(A1 oA Aigr An)

nepeoe 1 nocniegHee cnaraemble paBHbl 0 B cuny akcrombl Al
3HauuT, cymMma BTOPOro v TpeTbero cnaraembix ectb 0, oTkyaa
det(A1 AP AG An) = —det(A1 AL A An). O

Ecnun nepectaButb gsa ctonbua maTpuupl, ONpeaenTelb CMEHUT 3HaK.

Hokasatenscrso. Mycte A= (A1... Ai... Aj... Ay). XoTum aokasaTe, 47O
det(Al... A AL An) :—det(Al... A AL An). [Mposeaem
nHaykuuio no j — i. basa nHgykumn j — i = 1 obecnednsaetcs ceoiicteom D2.
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HekoTopeie ceoiicTea onpegenuteneii (3)

Lar nhaykuun. Mycts j — i > 1. Nimeem
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HekoTopeie ceoiicTea onpegenuteneii (3)

Lar uHaykunn. MNyctb j — i > 1. Nmeem

det(A1 LA Ajfl Aj An)

=—det(A1 ... Aj—1 ... Ai Aj ... Ay) NO NPeanoNoXeHNIO NHAYKLMN
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HekoTopeie ceoiicTea onpegenuteneii (3)

Lar uHaykunn. MNyctb j — i > 1. Nimeem

det(A1 LA Ajfl Aj An)

=—det(A1 ... A1 ... A Aj ... A,) 7O NPEANONOKEHMIO UHAYKLMM

= det(A1 L AS A AL An) no ceoiictesy D2
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HekoTopeie ceoiicTea onpegenuteneii (3)

Lar uHaykunu. MNyctb j — i > 1. Nimeem

det(A1 DAL Aj_l Aj An)

= —det(Ar ... Aj—1 ... Ai A;j ... A;) N0 NPeANONOXKEHNIO NHAYKLNN

=det(A1 ... Ai_1 ... A AL A) no ceolictey D2

O

i1
=—det(A1 ... Aj ... Ai_1 Ai ... A,) 710 NPEANONOKEHNIO MHAYKLMN.
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HekoTopeie ceoiicTea onpegenuteneii (3)

Lar uHaykunn. MNyctb j — i > 1. Nmeem

det(A1 DAL Ajfl Aj An)

= —det(A1 ... Aj—1 ... Ai Aj ... A;) O NPEANONOXKEHNIO NHAYKLNN

=det(A1 ... Ai_1 ... A AL A) no ceolictey D2

=—det(A1 ... Aj ... A1 Ai ... A) no NpeanoaoXeHunto nHaykuuu. [

Ecnn pBa ctonbua matpuubl paBHbl, TO ee onpegenuTens paseH 0.
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HekoTopeie ceoiicTea onpegenuteneii (3)

Lar nhaykuun. Mycts j — i > 1. Nimeem

det(A1 DAL Ajfl Aj An)

i J—1
=—det(Ar ... Aj—1 ... Ai A;j ... A;) N0 NPEANONOXKEHNIO NHAYKLMN
i J—1
= det(A1 Al s A A A,,) no ceoiictey D2
i J—1

=—det(Ar ... A ... Ai_1 Ai ... A)) no npegnonoXeHunto nHgykuumn. [l

Ecnn gBa ctonbua maTpuubl paBHbl, To ee onpeaennTens paseH 0.

Jokazatensctio. MNepectaBum cTonbubl Tak, 4TO paBHble CTONOLbLI CTanm
cocepHumu. Mo akcrnome Al onpesenntens nony4veHHoi matpuubl paseH 0,
a no D3 oH NpoTVBONOAOXKEH ONPEAENTENO UCXOAHOW MaTpuLbl. O
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HekoTopbie cBoiicTa onpegenuteneii (4)

Ecnn pBa ctonbua maTpuubl nponopuuroHanbtbl, To ee onpegenuTtens pasex 0.
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HekoTopbie cBoiicTa onpegenuteneii (4)

Ecnn pBa ctonbua maTpuubl nponopuuroHanbtbl, To ee onpegenuTtens pasex 0.

JokazatensctBo. Ecnn gBa ctonbua nponopumnoHanbHbl, OANH N3 HUX
NoJyHaeTCs N3 4PYroro YMHOXEHUEM Ha HEKOTOPbIA MHOXUTeNb @ € F.
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HekoTopbie cBoiicTa onpegenuteneii (4)

Ecnn pBa ctonbua maTpuubl nponopuuroHanbtbl, To ee onpegenuTtens pasex 0.

JokazatensctBo. Ecnn gBa ctonbua nponopumnoHanbHbl, OANH N3 HUX
MOJIyHaeTCst U3 APYroro YMHOXKEHNEM HA HEKOTOPbI MHOXUTENbL o € F.
BbiHecem « 3a 3Hak onpegenuTtens no akcuome AlL lMNog 3Hakom
onpefenunTens noay4ynTcs MaTpuua C 4BYMS paBHbIMU CTONAbLaMy,
onpegenuTens kotopoii paser 0 no ceolictey D4. O
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HekoTopbie cBoiicTa onpegenuteneii (4)

Ecnn pBa ctonbua maTpuubl nponopuuroHanbtbl, To ee onpegenuTtens pasex 0.

JokazatensctBo. Ecnn gBa ctonbua nponopumnoHanbHbl, OANH N3 HUX
MOJIyHaeTCst U3 APYroro YMHOXKEHNEM HA HEKOTOPbI MHOXUTENbL o € F.
BbiHecem « 3a 3Hak onpegenuTtens no akcuome AlL lMNog 3Hakom
onpefenunTens noay4ynTcs MaTpuua C 4BYMS paBHbIMU CTONAbLaMy,
onpegenuTens kotopoii paser 0 no ceolictey D4. O

Ecnn k anemeHTam ogHoro ctonbua maTpuubl NpnbaBuTb COOTBETCTBYOLME
3/1eMEHTbI APYroro cTonbua, YMHOXKEHHbIE HA KaKOW-TO /EMEHT MoJsi, To ee
onpeaenunTenb He UBMEHMNTCS.
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HekoTopbie cBoiicTa onpegenuteneii (4)

Ecnn pBa ctonbua maTpuubl nponopuuroHanbtbl, To ee onpegenuTtens pasex 0.

JokazatensctBo. Ecnn gBa ctonbua nponopumnoHanbHbl, OANH N3 HUX
MOJIyHaeTCst U3 APYroro YMHOXKEHNEM HA HEKOTOPbI MHOXUTENbL o € F.
BbiHecem « 3a 3Hak onpegenuTtens no akcuome AlL lMNog 3Hakom
onpefenunTens noay4ynTcs MaTpuua C 4BYMS paBHbIMU CTONAbLaMy,
onpegenuTens kotopoii paser 0 no ceolictey D4. O

Ecnn k anemeHTam ogHoro ctonbua maTpuubl NpnbaBuTb COOTBETCTBYOLME
3/1eMEHTbI APYroro cTonbua, YMHOXKEHHbIE HA KaKOW-TO /EMEHT MoJsi, To ee

onpenennTeslb He N3SMEHUTCA.

Hokaszatenscrso. Mycte A= (A1... Ai... Aj... Ay). XoTum gokasaTe, 47O
det(Al... Ai... Aj... An) :det(A1... A,'—|—>\Aj... Aj... A,,).
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HekoTopbie cBoiicTa onpegenuteneii (4)

Ecnn pBa ctonbua maTpuubl nponopuuroHanbHbl, To ee onpegenuTtens paseH 0.

JokazatenscTso. Ecnn gBa ctonbua nponopunoHasbHbl, OAUH U3 HUX
MONy4aeTCsl U3 APYroro YMHOXXEHWEM Ha HEKOTOPbIE MHOXUTeNb o € F.
BbiHecem « 3a 3Hak onpegenutenst no akcuome AlL lNMog 3Hakom
onpefennTens noay4ymTcs MaTpuua ¢ 4BYyMsi paBHbIMU cTonbLamu,
onpegenuTens kotopoii paser 0 no ceolictey D4. O

Ecan k anemenTtam Oo4HOro CTOJ16LI,a MaTpunubl I'Ipl/l6aBI/ITb COOTBETCTBYIOLLNE
3J1IEMEHTbLI Apyroro CTOJ'I6Ll,a, YMHOX>X€HHbIE Ha KaKOW-TO 3JIEMEHT MOJISA, TO ee

onpenennTeslb HE NSMEHNTCA.

Jokazatenscrso. Myctb A = (A1 LA A L A,,). XoTum fokasaTb, 4TO
det(Al... A AL A,,) :det(Al... A+ XA LA An). Nmeem

det (Ar... A+ AA; . A A)) Bdet (Ar. A A A+
—|—det(A1... )\Aj...Aj...An) =
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HekoTopbie cBoiicTa onpegenuteneii (4)

Ecnn pBa ctonbua maTpuubl nponopumroHanbHbl, To ee onpegenutens pasex 0.

Jokazatensctso. Ecnn gsa ctonbua nponopunoHanbHbl, OAUH U3 HUX
MONYy4aeTCsl U3 LPYroro YMHOXXEHMEM Ha HEKOTOPbI MHOXUTENb o € F.
BbiHecem « 3a 3Hak onpegenutens no akcuome All. lMog 3Hakom
onpegenunTensi Moay4YnTCs MaTpuua C 4BYMsl paBHbIMU cTonbuamu,
onpefenuTens KoTopoii paseH 0 no ceoiictey D4. O

Ecnn k anemenTam ogHoro ctonbua maTpuubl NpnbaBuTb COOTBETCTBYOLME
3/1eMEHTbI APYroro cTonbua, YMHOXEHHbIE HA KaKOW-TO /EMEHT MoJsi, To ee
onpeaenunTenb He UBMEHMNTCS.

Llokazatenscrso. Myctb A = (A1 LA A L A,,). XoTum fokasaTb, 4TO
det(Al... A AL A,,) :det(Al... A+ XA LA An). Nmeem

det (Ar... A+ AA A A)) Bdet (Ar . A A A+

tdet(Ar... M. AL A) =
Zdet(Ar... Ao A Ay O
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Ba)kHble 3ameyvaHus

3ameyanue 1

HokazaTtenbcTtBa coiicte D1-D6 ncnonb3osanu tonbko akcuombl Al n Al
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Ba)kHble 3ameyvaHus

3ameyanue 1

HokazaTtenbcTtBa coiicte D1-D6 ncnonb3osanu tonbko akcuombl Al n Al
MosTomy 5Tu cBoliCTBa BbINOAHAIOTCS A1 1H06OrO0 KOCOCUMMETPUYHOIO
noauanHeiHoro otobpakenus us M,(F) B F.
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Ba)kHble 3ameyvaHus

3ameyanue 1

HokazaTtenbcTtBa coiicte D1-D6 ncnonb3osanu tonbko akcuombl Al n Al
MosTomy 5Tu cBoliCTBa BbINOAHAIOTCS A1 1H06OrO0 KOCOCUMMETPUYHOIO
noauanHeiHoro otobpakenus us M,(F) B F.

3ameyvaHnue 2

Ceoiictea D3 n D6 nokasbiBatoT, Kak Befer cebsi onpegenutens (n bosee
0610, Ntoboe KOCOCMMMETPUYHOE noauanHeliHoe otobpaxerue ns M,(F) B F)
npu 3neMeHTapHbIX npeobpasosanusix |-ro u ll-ro pogos Hag cronbuyamum.
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Ba)kHble 3ameyvaHus

3ameyanue 1

HokazaTtenbcTtBa coiicte D1-D6 ncnonb3osanu tonbko akcuombl Al n Al
MosTomy 5Tu cBoliCTBa BbINOAHAIOTCS A1 1H06OrO0 KOCOCUMMETPUYHOIO
noauanHeiHoro otobpakenus us M,(F) B F.

3ameyvaHnue 2

Ceoiictea D3 n D6 nokasbiBatoT, Kak Befer cebsi onpegenutens (n bosee
0610, Ntoboe KOCOCMMMETPUYHOE noauanHeliHoe otobpaxerue ns M,(F) B F)
npu 3neMeHTapHbIX npeobpasosanusix |-ro u ll-ro pogos Hag cronbuyamum.

A nmeHHO, npu Kaxxgom npeobpasosarum |-ro poga onpegenutens meHsiet
3HaK, a npeobpasosaHus ll-ro poga He nsmeHsOT onpegenuTens.
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Ba)kHble 3ameyvaHus

3amevanue 1

HokazaTtenbcTtBa coiicte D1-D6 ncnonb3osanu tonbko akcuombl Al n Al
MosTomy 5Tu cBoliCTBa BbINOAHAIOTCS A1 1H06OrO0 KOCOCUMMETPUYHOIO
noauanHeiHoro otobpakenus us M,(F) B F.

3ameyvaHnue 2

Ceoiictea D3 n D6 nokasbiBatoT, Kak Befer cebsi onpegenutens (n bosee
0610, Ntoboe KOCOCMMMETPUYHOE noauanHeliHoe otobpaxerue ns M,(F) B F)
npu 3neMeHTapHbIX npeobpasosanusix |-ro u ll-ro pogos Hag cronbuyamum.

A VMEeHHO, Npy Ka)kKgoM npeobpasosaHuu |-ro poaa onpeaenutesnb MeHsiET
3Hak, a npeobpazosaHus Il-ro poga He n3meHsIOT onpeaenuTens.

Moatomy, ecnu matpuua B nonyuaercs us matpuubl A npyuMeHeHuem
HEKOTOPOWi NOCNEA0BaTENILHOCTM 3JIEMEHTapHbIX npeobpa3osaHuii I-ro n ll-ro
pofoB Hag CcTosbuaMun, To Asist 10BOro KOCOCUMMETPUHHOMO MONNINHERHOTO
otobpaxernsi D: M,(F) — F (B 4acTHoCTu, ANisi onpepennTens)

D(A) = £D(B), npudemM 3HaK 3aBMCUT TOJIbKO OT HETHOCTU 4YmMcaa
npogenaHHbix npeobpasosatuii I-ro poga.
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OnpepennTesnb BEpXHETPEYrobHOW MaTpuLbl

MpeanoxeHune

Onpep,envlTenb BerHeTpeyFOﬂbHOVI MaTpuubl paBeH NPON3BEAEHNIO
€€ ANaroHaJibHbIX 2J1IEMEHTOB.
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OnpepennTesnb BEpXHETPEYrobHOW MaTpuLbl

MpeanoxeHune

Onpep,envlTenb BerHeTpeyFOﬂbHOVI MaTpuubl paBeH NPON3BEAEHNIO
€€ ANaroHaJibHbIX 2J1IEMEHTOB.

d11 412 413 ... din
0 ax az3 ... azp

[okazatenscreo. Mycts A= | 0 0 as3... a3

0 0 O ...amm
Xotum pokasatb, 4To det A = 311822333 - -~ ann  (*).
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OnpepennTesnb BEpXHETPEYrobHOW MaTpuLbl

MpeanoxeHune

Onpep,envlTenb BerHeTpeyFOﬂbHOVI MaTpuubl paBeH NPON3BEAEHNIO
€€ ANaroHaJibHbIX 2J1IEMEHTOB.

411 812 413 ... d1n
0 d22 d23 ... ad2p
Hokazatenscrso. MNycts A = 0 0 ass...as
0 0 0 ...am
Xotum pokasatb, 4To det A = 311822333 - -~ ann  (*).

Ecnn a11 =0, o det A = 0 no ceoiictey D1. Ho n aj1azzass---ann =0,
T.e. PaBEHCTBO (x) B 5TOM C/ly4ae BbIMOMHSIETCS.
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OnpepennTesnb BEpXHETPEYrobHOW MaTpuLbl

MpeanoxeHune

Onpep,envlTenb BerHeTpeyFOﬂbHOVI MaTpuubl paBeH NPON3BEAEHNIO
€€ ANaroHaJibHbIX 2J1IEMEHTOB.

411 812 413 ... d1n
0 d22 d23 ... ad2p
Hokazatenscrso. MNycts A = 0 0 ass...as
0 0 0 ...am
Xotum pokasatb, 4To det A = 311822333 - -~ ann  (*).

Ecnn a11 =0, o det A = 0 no ceoiictey D1. Ho n aj1azzass---ann =0,
T.e. PaBEHCTBO (x) B 5TOM C/ly4ae BbIMOMHSIETCS.

< < ai2

Ecnn a11 # 0, To npubasum ko 2-my ctonbuy 1-i, yMHOXEHHbI Ha ——=,

aii

o - ai3 o

K 3-My cTonbuy — 1-ii, yMHOXeHHBIA Ha ———, ..., K n-Mmy ctonbuy — 1-i,

a1

- din
YMHOXEHHbI Ha — .
a1l
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OnpepennTesnb BEpXHETPEYrobHOW MaTpuLbl

MpeanoxeHune

Onpep,envlTenb BerHeTpeyFOﬂbHOVI MaTpuubl paBeH NPON3BEAEHNIO
€€ ANaroHaJibHbIX 2J1IEMEHTOB.

411 812 413 ... d1n
0 d22 d23 ... ad2p
Hokazatenscrso. MNycts A = 0 0 ass...as
0 0 0 ...am
Xotum pokasatb, 4To det A = 311822333 - -~ ann  (*).

Ecnn a11 =0, o det A = 0 no ceoiictey D1. Ho n aj1azzass---ann =0,
T.e. PaBEHCTBO (x) B 5TOM C/ly4ae BbIMOMHSIETCS.

o < ai2
Ecnn a11 # 0, To npubasum ko 2-my ctonbuy 1-i, yMHOXEHHbI Ha ——=,
a1l
. o ai3 o
K 3-My cTonbuy — 1-ii, yMHOXeHHBIA Ha ———, ..., K n-Mmy ctonbuy — 1-i,
ail
- din
YMHOXeHHbI Ha ———. [lo D6 onpegenntenb OT 3TOro He N3MEHUTCS.
ai
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OnpegenuTtens BepxHeTpeyroabHoii MaTpuust (2)

a;i1n 0 0 ... 0
0 d22 da23 ... azn
Nrak, det A=det A', rpe A' = | 0 0 as3... a3

0 0 0 ...am
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OnpegenuTtens BepxHeTpeyroabHoii MaTpuust (2)

a;1 0 0 ... 0
0 d22 da23 ... azn

NTak, det A =det A, roe A = 0 0 ass...asn

0 0 0 ...am
Ecnu ax =0, To det A’ = 0 no ceoiictey D1. Ho n aj1axasz---am =0,
T.e. PaBEHCTBO (%) 1 B 3TOM CJly4ae BbINOAHSETCS.
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OnpegenuTtens BepxHeTpeyroabHoii MaTpuust (2)

a;1 0 0 ... 0
0 d22 da23 ... azn

Nrak, det A=det A, rae A/ = [ 0 0 ass... as
0 0 0 ...am
Ecnu ax =0, To det A’ = 0 no ceoiictey D1. Ho n aj1axasz---am =0,

T.€. PaBEHCTBO (*) N B 3TOM C/lyHae BbINOJIHAETCA.

Ecnu axx # 0, To aHanornyHbiMu npeobpasoBaHnsiMU OOHYSINM SNIEMEHTBI
2-ii CTpoKM cnpaBa OT a2, HE U3MEHSIS ONpefenuTeNb.
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OnpegenuTtens BepxHeTpeyroabHoii MaTpuust (2)

a;1 0 0 ... 0
0 d22 da23 ... azn

Nrak, det A=det A, rae A/ = [ 0 0 ass... as
0 0 0 ...am
Ecnu ax =0, To det A’ = 0 no ceoiictey D1. Ho n aj1axasz---am =0,

T.€. PaBEHCTBO (*) N B 3TOM C/lyHae BbINOJIHAETCA.

Ecnu axx # 0, To aHanornyHbiMu npeobpasoBaHnsiMU OOHYSINM SNIEMEHTBI
2-ii CTpoKM cnpaBa OT a2, HE U3MEHSIS ONpefenuTeNb.

aiz 0 0... 0
0 az2 0...0
Monyunm det A = det A”, rge A” = | 0 0 as3... as

0 0 0 ...am
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Onpegenutens BepxHeTpeyroasHoii MaTpuust (3)

MoBTopsisi Te e apryMeHTbl, 3aK/04aem, 4To Anbo cpean AMaroHanbHbIX
anemeHToB MaTpuubl A ectb 0, n Torga det A = 0 = 2113224833 - * * ann,

M.B.Bonkos §1.1. OnpegeneHune n OCHOBHbIE TEOPEMbI



Onpegenutens BepxHeTpeyroasHoii MaTpuust (3)

MoBTopsisi Te e apryMeHTbl, 3aK/04aem, 4To Anbo cpean AMaroHanbHbIX
anemeHToB MaTpuubl A ectb 0, n Torga det A = 0 = 2113224833 - * * ann,
nmbo BCe AMaroHasbHble 3neMeHTbI oTau4dHbl oT 0, u Torga

azz 0 0... 0 100...0

0 axn 0 ... 0 010...0
detA=det | O 0 ass... 0 &, o as- andet |001... 0] ALl

0 0 O ...am 000...1
31138224333 - ann. |

M.B.Bonkos §1.1. OnpegeneHune n OCHOBHbIE TEOPEMbI



Onpegenutens BepxHeTpeyroasHoii MaTpuust (3)

MoBTopsisi Te e apryMeHTbl, 3aK/04aem, 4To Anbo cpean AMaroHanbHbIX
anemeHToB MaTpuubl A ectb 0, n Torga det A = 0 = 2113224833 - * * ann,
nmbo BCe AMaroHasbHble 3neMeHTbI oTau4dHbl oT 0, u Torga

azz 0 0... 0 100...0

0 axn 0 ... 0 010...0
detA=det | O 0 ass... 0 &, o as- andet |001... 0] ALl

0 0 O ...am 000...1
31138224333 - ann. |

3ameyvaHune

Akcuoma AIIl ncnonb3oBaHa TOIBKO Ha 3aKJIIOYNTENBHOM LUAreE.
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Onpegenutens BepxHeTpeyroasHoii MaTpuust (3)

MoBTopsisi Te e apryMeHTbl, 3aK/04aem, 4To Anbo cpean AMaroHanbHbIX
anemeHToB MaTpuubl A ectb 0, n Torga det A = 0 = 2113224833 - * * ann,
nmbo BCe AMaroHasbHble 3neMeHTbI oTau4dHbl oT 0, u Torga

azz 0 0... 0 100...0

0 axn 0... 0 010...

detA=det | O 0 ass... 0 &, o as- andet |001... 0] ALl

o

0 0 O ...am 000...1
31138224333 - ann. |

3ameyvaHune

Akcuoma AIIl ncnonb3oBaHa TOIBKO Ha 3aKJIIOYNTENBHOM LUAreE.
Mostomy anst n06Oro KOCOCUMMETPUHHOrO MOJINJNHERHOrO OTOBPaXKeH st

d11 812 ... din

0 d22 ... azp
D: M,(F) — F n nioboii BepxHeTpeyronbHol maTpuubl A =

0 0 ...am

umeem D(A) = ai1a2---amD(E) = det A- D(E).
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Teopema €ANHCTBEHHOCTMN

Teopema

[nsi KaXX[Oro HaTypanbHOTO N CyLecTBYeT He bonee ofHOro 0TobparkeHus
det: M,(F) — F, yoosnetsopsitoruero akcuomam AI-AIIL.
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Teopema €ANHCTBEHHOCTMN

Teopema

[nsi KaXX[Oro HaTypanbHOTO N CyLeCTBYeT He bonee ofHOro oTobparkeHus
det: M,(F) — F, yposnetsopsitoruero akcuomam AI-AIIL.

B Oy o Tkt .
L Wy hln # e
Nl e

If it looks like a duck, 2 8
swims like a duck, pe |
and quacks like a duck, '
|then it prohablgr is a duck.

17— sarnebody on e Wnb‘

9 ‘ P\ ) H'-

L

M.B.Bonkos §1.1. OnpegeneHune n OCHOBHbIE TEOPEMbI



Teopema €ANHCTBEHHOCTMN

Teopema

[ns KaXK[Oro HaTypanbHOroO n CyllecTByeT He 6osee 0fHOrO 0TOBpaXkeHNs
det: M,(F) — F, ynosnersopsitowero akcuomam AI-AIIIL.

Aokazatenscrso. MNyctb oTobpaxenus dety: Mp(F) — F n deta: Mn(F) — F
ypoeneteopsitoT akcmomam AI-AIIL [dokaxxem, 4yto ans ntoboii maTpuubl

a1l d12 ... dip-1 Qdin
a1 d2 ... ap-1 an
A= : . : : BepHO paBeHCTBO det; A = detz A.
dn—118n-12 ... dn—1n—18n—1n
dan1 an2 ... dnn-—-1 dnn
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Teopema €ANHCTBEHHOCTMN

Teopema

[nsi KaXK[Oro HaTypanbHOro n CyllecTByeT He 6osee 0fHOrO 0TOBpaXkeHNs
det: M,(F) — F, ynosnersopsitowero akcuomam AI-AIIIL.

Aokazatenscrso. MNyctb oTobpaxenus dety: Mp(F) — F n deta: Mn(F) — F
ypoeneteopsitoT akcmomam AI-AIIL [dokaxxem, 4yto ans ntoboii MaTpuubl

a1l d12 ... dip-1 Qdin
a1 d2 ... ap-1 an
A= : . : : BEepHO paBeHCTBO det; A = detz A.
dn—118n-12 ... dn—1n—18n—1n
dan1 an2 ... dnn-—-1 dnn

DnemeHTapHbIMK npeobpasosanusimu I-ro u ll-ro pogos Hag ctonbuamu
nprueeseM MaTpuuy A K BEPXHETPEYrofibHO MaTpuLe

bi1 b1z b1z ... b1

0 bz bz ... b2y
B—| 0 0 bss... bsn

0 0 O ...bm

M.B.Bonkos §1.1. OnpegeneHune n OCHOBHbIE TEOPEMbI



Teopema €ANHCTBEHHOCTMN

Teopema

[nsi KaXK[Oro HaTypanbHOro n CyllecTByeT He 6osee 0fHOrO 0TOBpaXkeHNs
det: M,(F) — F, ynosnersopsitowero akcuomam AI-AIIIL.

Aokazatenscrso. MNyctb oTobpaxenus dety: Mp(F) — F n deta: Mn(F) — F
ypoeneteopsitoT akcmomam AI-AIIL [dokaxxem, 4yto ans ntoboii MaTpuubl

a1l d12 ... dip-1 Qdin
a1 d2 ... ap-1 an
A= : . : : BEepHO paBeHCTBO det; A = detz A.
dn—118n-12 ... dn—1n—18n—1n
dan1 an2 ... dnn-—-1 dnn

DnemeHTapHbIMK npeobpasosanusimu I-ro u ll-ro pogos Hag ctonbuamu
nprueeseM MaTpuuy A K BEPXHETPEYrofibHO MaTpuLe

bi1 b1z b1z ... b1

0 bz bz ... b2y

B=| 0 0 bss...bs | lNogckaska: Ha4MHAeM C MPABOro HUXKHEro yria.

0 0 O ...bm
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Teopema eguHcTeeHHocTU (2)

Torpa det; A=t dety B = +biibso---bpp 1
deto A = tdeta B = t+bi1b2z - - - bpn, NpUHEM 3HaKM COBMAAAtOT, TaK KakK 3HaK
3aBUCUT TOJILKO OT YETHOCTM 4MC/ia NpogesaHHbix npeobpasosaHuii I-ro poga.
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Teopema eguHcTeeHHocTU (2)

Torpa det; A=t dety B = +biibso---bpp 1

deto A = tdeta B = t+bi1b2z - - - bpn, NpUHEM 3HaKM COBMAAAtOT, TaK KakK 3HaK
3aBUCUT TOJILKO OT YETHOCTM 4MC/ia NpogesaHHbix npeobpasosaHuii I-ro poga.
OTcropa det; A = dets A. |
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Teopema eguHcTeeHHocTU (2)

Torpa det; A=t dety B = +biibso---bpp 1

deto A = tdeta B = t+bi1b2z - - - bpn, NpUHEM 3HaKM COBMAAAtOT, TaK KakK 3HaK
3aBUCUT TOJILKO OT YETHOCTM 4MC/ia NpogesaHHbix npeobpasosaHuii I-ro poga.
OTcropa det; A = dets A. |

N3 pokasaTtenbcTBa TEOpEMbl €AMHCTBEHHOCTU 1 3aMEYaHUsI O 3HAYEHUN
KOCOCMMMETPUYHOIO MOJINIMHENHOrO OTODPaXKEHNSI OT BEPXHETPEYrOJIbHOM
MaTpULbl NONYYaeM Ba)KHOE CleAcCTBUE:

Cnepctsune

[nsi ntoboro KOCOCMMMETPUHHOTO NONUNHERHOrO OTOBpaXkeHNst
D: M,(F) — F wn ntoboin matpuupsl A BepHo pasercteo D(A) = det A - D(E).
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Teopema eguHcTeeHHocTU (2)

Torpa det; A=t dety B = +biibso---bpp 1

deto A = tdeta B = t+bi1b2z - - - bpn, NpUHEM 3HaKM COBMAAAtOT, TaK KakK 3HaK
3aBUCUT TOJILKO OT YETHOCTM 4MC/ia NpogesaHHbix npeobpasosaHuii I-ro poga.
OTcropa det; A = dets A. |

N3 pokasaTtenbcTBa TEOpEMbl €AMHCTBEHHOCTU 1 3aMEYaHUsI O 3HAYEHUN
KOCOCMMMETPUYHOIO MOJINIMHENHOrO OTODPaXKEHNSI OT BEPXHETPEYrOJIbHOM
MaTpULbl NONYYaeM Ba)KHOE CleAcCTBUE:

Cnepctsune

[nsi ntoboro KOCOCMMMETPUHHOTO NONUNHERHOrO OTOBpaXkeHNst
D: M,(F) — F wn ntoboin matpuupsl A BepHo pasercteo D(A) = det A - D(E).

Jokazatensctso. MNprueeas matpuuy A K BEPXHETPeYrofibHOW MaTpuue B,
nonyium D(A) = £D(B) = +detB- D(E) = detA- D(E). |
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Teopema eguHcTeeHHocTU (2)

Torpa det; A=t dety B = +biibso---bpp 1

deto A = tdeta B = t+bi1b2z - - - bpn, NpUHEM 3HaKM COBMAAAtOT, TaK KakK 3HaK
3aBUCUT TOJILKO OT YETHOCTM 4MC/ia NpogesaHHbix npeobpasosaHuii I-ro poga.
OTcropa det; A = dets A. |

N3 pokasaTtenbcTBa TEOpEMbl €AMHCTBEHHOCTU 1 3aMEYaHUsI O 3HAYEHUN
KOCOCMMMETPUYHOIO MOJINIMHENHOrO OTODPaXKEHNSI OT BEPXHETPEYrOJIbHOM
MaTpULbl NONYYaeM Ba)KHOE CleAcCTBUE:

Cnepctsune

[nsi ntoboro KOCOCMMMETPUHHOTO NONUNHERHOrO OTOBpaXkeHNst
D: M,(F) — F wn ntoboin matpuupsl A BepHo pasercteo D(A) = det A - D(E).

Jokazatensctso. MNprueeas matpuuy A K BEPXHETPeYrofibHOW MaTpuue B,
nonyium D(A) = £D(B) = +detB- D(E) = detA- D(E). |

OTMeTUM elue, 4TO [OKa3aTeIbCTBO TEOPEMbI €4UHCTBEHHOCTMN YKa3blBaeT
NpakTU4ecKuii NyTb K BbIMUCAEHNI onpefenuTeneii (Mo cyLecTBy — CHOBa
metog laycca).
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Teopema CyLLeCTBOBaHUA

Bce npegwectsytowme pesynbTaTsl Obiin YCAOBHBIMY — CTPOFO FOBOPS,
ux cnegosaso 6bl hopmynuposaTh Kak umnaunkaumm «Ecnn onpegenutens
CyLLEeCTBYET, TO ... >».
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Teopema CyLLeCTBOBaHUA

Bce npegwectsytowme pesynbTaTsl Obiin YCAOBHBIMY — CTPOFO FOBOPS,
ux cnegosaso 6bl hopmynuposaTh Kak umnaunkaumm «Ecnn onpegenutens
CyLLEeCTBYeT, TO ... ». [lokakeM, 4To onpeaennTeNb CyLIEeCTBYET.
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Teopema CyLLeCTBOBaHUA

Bce npegwectsytowme pesynbTaTsl Obiin YCAOBHBIMY — CTPOFO FOBOPS,
ux cnegosaso 6bl hopmynuposaTh Kak umnaunkaumm «Ecnn onpegenutens
CyLLEeCTBYeT, TO ... ». [lokakeM, 4To onpeaennTeNb CyLIEeCTBYET.

Teopema

[nsa kaxgoro HaTypanbHoro n cyuwiectsyet otobpaxenue D,: My(F) — F,
yaosnetTeopsitowee akcmomam AI-AIIIL.
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Teopema CyLLeCTBOBaHUA

Bce npegwectsytowme pesynbTaTsl Obiin YCAOBHBIMY — CTPOFO FOBOPS,
ux cnegosaso 6bl hopmynuposaTh Kak umnaunkaumm «Ecnn onpegenutens
CyLLEeCTBYeT, TO ... ». [lokakeM, 4To onpeaennTeNb CyLIEeCTBYET.

Teopema

[nsa kaxgoro HaTypanbHoro n cyuwiectsyet otobpaxenue D,: My(F) — F,
yaosnetTeopsitowee akcmomam AI-AIIIL.

Jokazatenscrso. NInaykuus no n.
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Teopema CyLLeCTBOBaHUA

Bce npegwectsytowme pesynbTaTsl Obiin YCAOBHBIMY — CTPOFO FOBOPS,
ux cnegosaso 6bl hopmynuposaTh Kak umnaunkaumm «Ecnn onpegenutens
CyLLEeCTBYeT, TO ... ». [lokakeM, 4To onpeaennTeNb CyLIEeCTBYET.

Teopema

[nsa kaxgoro HaTypanbHoro n cyuwiectsyet otobpaxenue D,: My(F) — F,
yaosnetTeopsitowee akcmomam AI-AIIIL.

Jokazatenscrso. NInaykuus no n.
Basa ungykuyun. Mpn n = 1 nonoxum D1(a) := a. CnpaBenimBocTb akcrom
AII n AIII o4eBugHa, a akcuoma Al Tpusnanusupyercs.
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Teopema CyLLeCTBOBaHUA

Bce npegwectsytowme pesynbTaTsl Obiin YCAOBHBIMY — CTPOFO FOBOPS,
ux cnegosaso 6bl hopmynuposaTh Kak umnaunkaumm «Ecnn onpegenutens
CyLLEeCTBYeT, TO ... ». [lokakeM, 4To onpeaennTeNb CyLIEeCTBYET.

Teopema

[nsa kaxgoro HaTypanbHoro n cyuwiectsyet otobpaxenue D,: My(F) — F,
yaosnetTeopsitowee akcmomam AI-AIIIL.

Jokazatenscrso. NInaykuus no n.
Basa ungykuyun. Mpn n = 1 nonoxum D1(a) := a. CnpaBenimBocTb akcrom
AII n AIII o4eBugHa, a akcuoma Al Tpusnanusupyercs.

ai1 d12 ... din-1 din
azi a2 ... dazp-1 an
LUar nhaykuun. Mycte n > 1 n nycte A =
dn—113dn—-12 ... An—1n—13an—1n
anl an2 ... dnn-—1 ann

— NPOuU3BOJIbHAA N X n-MaTpuua.
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Teopema cyuwiecteoBaHus (2)

3acpukcupyem kakoe-To yncno i, 1 < i < n, n gna kaxgoro j =1,2.....n
paccmoTpum (n — 1) x (n — 1)-maTpuuy, KoTOpasi NoJy4aeTcsi ecin
BbIYEPKHYTb /-t0 CTPOKY U j-ii cTonbey n3 matpuubl A:

ailr ... adij-1 aij aij+1 ... adin
dji-11... di—-1j-148i-1jai—1j41 ... di—1n
ajilt ... dij-1 aij dij+1 ... Qdin —
ai+11 -+ Ai+1j—1 di+1j di+1j+1 - .. di+1ln
dnl ... anj-1 anj anj+1 ... ann
ail ... a1j_1 31j+1 ... din
dj-11...di-1j-18i—1j+1... di—1n
di+11 -.. Ai41j—1 Qi+1j+1 ... di+ln
anl ... anj_l a,,j+1 ... ann
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Teopema cyuiectsoBaHust (3)

Mo npepnonoxenuto nnaykumn otobparkerue Dp_1: My_1(F) — F,
ynosneteopsitowee akcmomam AI-AIII, cywecTsyerT.
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Teopema cyuiectsoBaHust (3)

Mo npepnonoxenuto nnaykumn otobparkerue Dp_1: My_1(F) — F,
ynosneteopsitowee akcmomam AI-AIII, cywecTsyerT.

B wactHocTy, y kaxgoii ns n nonyumswmxcs (n— 1) x (n — 1)-matpuy ectb
onpegenutens. [Nonoxum

ai ... alj_1 a1j+1 ... adin

ai—-11... dj—1j—18i—1j+1 ... dj—1
Mij -— det i i Jj i Jt+ i n
di+11 ... di41j—1 Qi41j+1 ... di+ln

anl ... anj-1 anj+1 ... am

n Hazoeem Aj := (—1)'" Mj anrebpandeckum gononHeHnem snemeHTa aj;.
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Teopema cyuiectsoBaHust (3)

Mo npepnonoxenuto nnaykumn otobparkerue Dp_1: My_1(F) — F,
ynosneteopsitowee akcmomam AI-AIII, cywecTsyerT.

B wactHocTy, y kaxgoii ns n nonyumswmxcs (n— 1) x (n — 1)-matpuy ectb
onpegenutens. [Nonoxum

ai ... alj_1 a1j+1 ... adin

ai—-11... dj—1j—18i—1j+1 ... dj—1
Mij -— det i i Jj i Jt+ i n
di+11 ... di41j—1 Qi41j+1 ... di+ln

anl ... anj-1 anj+1 ... am

n Hazoeem Aj := (—1)'" Mj anrebpandeckum gononHeHnem snemeHTa aj;.

Tenepb nonoxum Dn(A) := aj1Ain + - - + ajjAj + - - - + ainAin, Te.
Ds(A) ecTb cymma npousBefeHnii SN1EMEHTOB /-l CTPOKU MaTpuubl A
Ha ux anrebpanyeckue SONOSHEHNS.
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Teopema cyuiectsoBaHust (3)

Mo npepnonoxenuto nnaykumn otobparkerue Dp_1: My_1(F) — F,
ynosneteopsitowee akcmomam AI-AIII, cywecTsyerT.

B wactHocTy, y kaxgoii ns n nonyumswmxcs (n— 1) x (n — 1)-matpuy ectb
onpegenutens. [Nonoxum

ai ... alj_1 a1j+1 ... adin

ai—-11... dj—1j—18i—1j+1 ... dj—1
Mij -— det i i Jj i Jt+ i n
di+11 ... di41j—1 Qi41j+1 ... di+ln

anl ... anj-1 anj+1 ... am

n Hazoeem Aj := (—1)'" Mj anrebpandeckum gononHeHnem snemeHTa aj;.

Teneps nonoxum Dy(A) := aj1Ain + -+ - + ajAj + - -+ + ainAin, Te.
Ds(A) ecTb cymma npousBefeHnii SN1EMEHTOB /-l CTPOKU MaTpuubl A
Ha ux anrebpauyeckne gonosiHenus. Mposepum, 4TO Tak onpegeneHHoe
oTobpaxeHue ygosnetsopsieT akcuomam AI-AIIL
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Teopema cyuwiecteoBanus (4)

Haunem c AIIL. Ecnn A ecTb egnHu4Hasa n X n-matpuua, 1o a; = 0 npu Bcex
i#jwna;=1
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Teopema cyuwiecteoBanus (4)

Haunem c AIIL. Ecnn A ecTb egnHu4Hasa n X n-matpuua, 1o a; = 0 npu Bcex
i #jwn aj = 1. Noatomy cymma aj1Air + - - - + ajjAij + - - - + ainAin cBOAUTCA
K ogHomy cnaraemomy A; = (—1)""M; = M;.
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Teopema cyuwiecteoBanus (4)

Haunem c AIIL. Ecnn A ecTb egnHu4Hasa n X n-matpuua, 1o a; = 0 npu Bcex
i #jwn aj = 1. Noatomy cymma aj1Air + - - - + ajjAij + - - - + ainAin cBOAUTCA
K ogHomy cnaraemomy A; = (—1) M; = M;. Mo onpepenennio M; ects
onpegenutens (n — 1) x (n — 1)-maTpunubl, NOAYHEHHOR NpK BbIYEPKUBAHNN
U3 eAVHUYHON N X n-maTpuubl -l CTPOKM U i-ro cronbua:

1 .0 ... 0
il0 1 0
0 ...0 ...1
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Teopema cyuwiecteoBanus (4)

Haunem c AIIL. Ecnn A ecTb egnHu4Hasa n X n-matpuua, 1o a; = 0 npu Bcex
i #jwn aj = 1. Noatomy cymma aj1Air + - - - + ajjAij + - - - + ainAin cBOAUTCA
K ogHomy cnaraemomy A; = (—1) M; = M;. Mo onpepenennio M; ects
onpegenutens (n — 1) x (n — 1)-maTpunubl, NOAYHEHHOR NpK BbIYEPKUBAHNN
U3 eAVHUYHON N X n-maTpuubl -l CTPOKM U i-ro cronbua:

1 .0 ... 0
il0 1 0
0 ...0 ...1

MMoHSTHO, 4TO NpU BbIYEPKMBAHUM NONYHUTCS €ANHUHHAS
(n—1) x (n— 1)-maTpuua, onpegenuTens KOTopoin paseH 1.
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Teopema cyuwiecteoBanus (4)

Haunem c AIIL. Ecnn A ecTb egnHu4Hasa n X n-matpuua, 1o a; = 0 npu Bcex
i #jwn aj = 1. Noatomy cymma aj1Air + - - - + ajjAij + - - - + ainAin cBOAUTCA
K ogHomy cnaraemomy A; = (—1) M; = M;. Mo onpepenennio M; ects
onpegenutens (n — 1) x (n — 1)-maTpunubl, NOAYHEHHOR NpK BbIYEPKUBAHNN
U3 eAVHUYHON N X n-maTpuubl -l CTPOKM U i-ro cronbua:

1 .0 ... 0
il0 1 0
0 ...0 ...1

MMoHSTHO, 4TO NpU BbIYEPKMBAHUM NONYHUTCS €ANHUHHAS
(n—1) x (n— 1)-maTpuua, onpegenuTens KOTopoin paseH 1.
WNtak, M = 1, n mbl gokasanu, 4to Dy(E) = 1.
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Teopema CyLLeCTBOBaHUA

Mpoeepum AL MMycts B MaTpuue A pasHbl j-ii n (j + 1)-i1 cTonbubi:

ailr ... aij aij+1 ... adin
dji—11... di—1jdi—1j+1... di—1n

ail ... aij aijy1 ... ain |, aK =akj+1npnecex k=1,2,...,n.
di+11 --. Qi41j Ai41j+1 ... di+ln

anl ... anj anj+1 ... amn
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Teopema CyLLeCTBOBaHUA

Mpoeepum AL MMycts B MaTpuue A pasHbl j-ii n (j + 1)-i1 cTonbubi:

ailr ... aij aij+1 ... adin
dji—11... di—1jdi—1j+1... di—1n

ail ... aij aijy1 ... ain |, aK =akj+1npnecex k=1,2,...,n.
di+11 --. Qi41j Ai41j+1 ... di+ln

anl ... anj anj+1 ... amn

B cymme aj1Aix + - - - + ajjAij + aij+1Aij+1 + - - - + ainAin BCe cnaraemble, kpome
J-ron (j + 1)-ro, pasHbl 0, Tak kak Mjy npu £ # j, j + 1 — 370 onpegenutens
(n—1) x (n— 1)-maTpuupl ¢ ABYMSI COCELHUMI PABHbLIMU CTONBLAMU.
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Teopema CyLLeCTBOBaHUA

Mpoeepum AL MMycts B MaTpuue A pasHbl j-ii n (j + 1)-i1 cTonbubi:

ailr ... aij aij+1 ... adin
dji—11... di—1jdi—1j+1... di—1n

ail ... aij aijy1 ... ain |, aK =akj+1npnecex k=1,2,...,n.
di+11 --. Qi41j Ai41j+1 ... di+ln

anl ... anj anj+1 ... amn

B cymme aj1Aix + - - - + ajjAij + aij+1Aij+1 + - - - + ainAin BCe cnaraemble, kpome
J-ron (j + 1)-ro, pasHbl 0, Tak kak Mjy npu £ # j, j + 1 — 370 onpegenutens
(n—1) x (n— 1)-maTpuupl ¢ ABYMSI COCELHUMI PABHbLIMU CTONBLAMU.

Wtak, Ds(A) = ajjAjj + aij+1Aij+1. Mo ycnosuto ajj = ajj+1, Kpome Toro,

Mij = Mij41, Tak Kak npu Bbl4epKUBaHUN i-ii CTPokn 1 j-ro unu (j + 1)-ro
cTonbLOB Noy4aeTCst OfHa U Ta XKe MaTpuua.

M.B.Bonkos §1.1. OnpegeneHune n OCHOBHbIE TEOPEMbI



Teopema CyLLeCTBOBaHUA

Mpoeepum AL MMycts B MaTpuue A pasHbl j-ii n (j + 1)-i1 cTonbubi:

ailr ... aij aij+1 ... adin
dji—11... di—1jdi—1j+1... di—1n

ail ... aij aijy1 ... ain |, aK =akj+1npnecex k=1,2,...,n.
di+11 --. Qi41j Ai41j+1 ... di+ln

anl ... anj anj+1 ... amn

B cymme aj1Aix + - - - + ajjAij + aij+1Aij+1 + - - - + ainAin BCe cnaraemble, kpome
J-ron (j + 1)-ro, pasHbl 0, Tak kak Mjy npu £ # j, j + 1 — 370 onpegenutens
(n—1) x (n— 1)-maTpuupl ¢ ABYMSI COCELHUMI PABHbLIMU CTONBLAMU.

Wtak, Ds(A) = ajjAjj + aij+1Aij+1. Mo ycnosuto ajj = ajj+1, Kpome Toro,
Mij = Mij41, Tak Kak npu Bbl4epKUBaHUN i-ii CTPokn 1 j-ro unu (j + 1)-ro
cTonbuoB nosy4aeTcs ogHa n Ta »ke matpuua. MNostomy

Aijir = (1) Mijn = —(=1) I Mija = —(=1)7 My = —A;

n cnaraemble a;jAj 1 ajj+1Aij+1 YHUUTOXAOTCS.
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Teopema CyLLeCTBOBaHUA

Mpoeepum AL MMycts B MaTpuue A pasHbl j-ii n (j + 1)-i1 cTonbubi:

ailr ... aij aij+1 ... adin
dji—11... di—1jdi—1j+1... di—1n

ail ... aij aijy1 ... ain |, aK =akj+1npnecex k=1,2,...,n.
di+11 --. Qi41j Ai41j+1 ... di+ln

anl ... anj anj+1 ... amn

B cymme aj1Aix + - - - + ajjAij + aij+1Aij+1 + - - - + ainAin BCe cnaraemble, kpome
J-ron (j + 1)-ro, pasHbl 0, Tak kak Mjy npu £ # j, j + 1 — 370 onpegenutens
(n—1) x (n— 1)-maTpuupl ¢ ABYMSI COCELHUMI PABHbLIMU CTONBLAMU.

Wtak, Ds(A) = ajjAjj + aij+1Aij+1. Mo ycnosuto ajj = ajj+1, Kpome Toro,

Mij = Mij41, Tak Kak npu Bbl4epKUBaHUN i-ii CTPokn 1 j-ro unu (j + 1)-ro
cTonbLoB nosyyaeTcsi ogHa 1 Ta ke mMaTpuua. lMostomy

Aijir = (1) Mijn = —(=1) I Mija = —(=1)7 My = —A;

n cnaraemsle ajjAj u ajj+1A;j+1 yHuaTtoxatores. Otcioga D,(A) =0,
M Mbl JoKasanu, 4To akcrnoma Al BbinonHsieTcs.
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Teopema CyLLeCTBOBaHUA

Hakonew, nposepum AIL MycTb j-ii ctonbey maTpuubl A npeacraeneH B Buge

/ 1"

a1 ... alj+31j ... din

cymmbl agyx ctonbuos: | aj ... af; +al; ... ain
/ "

anl ... aytap... am
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Teopema CyLLeCTBOBaHUA

Hakonew, nposepum AIL MycTb j-ii ctonbey maTpuubl A npeacraeneH B Buge

/ 1"
a1 ... alj+31j ... din
cymmbl aByx cTonbuos: | aj ... aj;+a/; ... ain |. PaccMoTpum maTpuusl
/ "
anl ... aytap... am
A’ n A", y KOTOpBIX 3/1eMeHTbI j-ro CTONBLA CYTb aj; U COOTBETCTBEHHO aj;,
k=1,2,...,n, a ocTanbHble cTonbUBI Te e, 4To y A.
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Teopema CyLLeCTBOBaHUA

Hakonew, nposepum AIL MycTb j-ii ctonbey maTpuubl A npeacraeneH B Buge

/ 1"
a1 ... alj+31j ... din
cymmbl aByx cTonbuos: | aj ... aj;+a/; ... ain |. PaccMoTpum maTpuusl
/ "
anl ... aytap... am
A’ n A", y KOTOpBIX 3/1eMeHTbI j-ro CTONBLA CYTb aj; U COOTBETCTBEHHO aj;,
k=1,2,...,n, a ocTanbHble cTonbUBI Te e, 4To y A.

B cymme aj1Air + -+ + ajjAjj + - - - + ainAin kKaXKA0e cnaraemoe ajpAjp npu £ # j
MOXXHO, npuMeHsasa K onpegenutento M;, akcnomy All, npeactaBuTb Kak

! "
a,'[A,'[ + a,‘[A,-[.
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Teopema CyLLeCTBOBaHUA

Hakonew, nposepum AIL MycTb j-ii ctonbey maTpuubl A npeacraeneH B Buge

/ 1"
a1 ... alj+31j ... din
cymmbl aByx cTonbuos: | aj ... aj;+a/; ... ain |. PaccMoTpum maTpuusl
/ "
anl ... aytap... am
A’ n A", y KOTOpBIX 3/1eMeHTbI j-ro CTONBLA CYTb aj; U COOTBETCTBEHHO aj;,
k=1,2,...,n, a ocTanbHble cTonbUBI Te e, 4To y A.

B cymme aj1Air + -+ + ajjAjj + - - - + ainAin kKaXKA0e cnaraemoe ajpAjp npu £ # j
MOXXHO, npuMeHsasa K onpegenutento M;, akcnomy All, npeactaBuTb Kak
aieAj, + aieAj;. Cnaraemoe a;jA; ectb (aj + ajf )Aj = aj;Aj + ajj Ajj, nockonbky
Mj = Mj; = Mj] — Beb npw BblYepKuUBaHUM i-ii CTPOKN W j-ro cTonbua us
matpuy A, A’ u A” nonydaetcs osHa n Ta xe mMaTpuua.
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Teopema CyLLeCTBOBaHUA

Hakonew, nposepum AIL MycTb j-ii cronbey maTpuubl A npeacraeneH B Buge
air... ay+ay; ... amn

cymmbl AByx cTonbuos: | a1 ... aj;+a;; ... ain |. PaccmoTpum maTpuupi

/ a
anl ... ay+ap... am
A" n A", y KOTOpBLIX 3/1eMeHTbI j-r0 CTONBLA CYTb aj; U COOTBETCTBEHHO aj;,
k=1,2,...,n, a ocTanbHble cTonbUbI Te e, 4To y A.

B cymme aj1Air + -+ + ajjAjj + - - - + ainAin kKaXKA0e cnaraemoe ajpAjp npu £ # j
MOXXHO, npuMeHsas K onpegenutento M;, akcnomy All, npeactaBuTb Kak

aieAj, + aieAj;. Cnaraemoe a;jA; ectb (aj + ajf )Aj = aj;Aj + ajj Ajj, nockonbky
Mj = Mj; = Mj] — Beb npw BblYepKuUBaHUM i-ii CTPOKN W j-ro cTonbua us
matpuy A, A’ n A” nonydaetcs ogHa n Ta xe matpuua. MNonyyaem, 4to

Dn(A) = anAin + - - + ajAj + - + anAn =
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Teopema CyLLeCTBOBaHUA

Hakonew, nposepum AIL MycTb j-ii ctonbey maTpuubl A npeacrasneH B Buge

/ 1"
ail ... ay+ag ... amn
CymMmbl ABYx cTonbuos: | a1 ... aj; +a;; ... ain |. PaccmoTpum maTpuui
/ i
anl ... aytap... am
A" n A", y KOTOPbIX 3/1EMEHTBI j-ro cTonbua CyTb aj; U COOTBETCTBEHHO 4y,
k=1,2,...,n, a ocTanbHble cTonbUBI Te e, 4To y A.

B cymme aj1Air + - - + ajjAj + - - - + ainAin kKaXA0e cnaraemoe ajpAig npn £ # j
MOXXHO, NpuUMeHsisi K onpegenutento M;, akcuomy AIl, npeactasuTb Kak

ajeAly + aieAjy. Cnaraemoe ajAj ecto (aj + ajf ) Ay = ajAj; + aj A7, nockonbky
Mj = Mj; = M}] — Besib Npu BbluepKUBaHUM (-l CTPOKM 1 j-ro cTonbua u3
matpuy A, A’ n A” nonydaetcs ogHa n Ta xe matpuua. MNonyyaem, yto

Dn(A) = aj1Ain + -+ ajAj + - + ainAin =
= (anAi + anAl) + - + (aA; + af Af) + - + (anAl + ainAh) =

M.B.Bonkos §1.1. OnpegeneHune n OCHOBHbIE TEOPEMbI



CyMMbl ABYX cTonbuos: | aj1 ... a;; +aj; ... ain |. PaccMoTpum maTpuub

/ "
...yt ap... am
A/ A// H 6 / 1
n A", y KOTOpbIX 3N1€MEHTbI j-ro cTonbua CyTb a); U COOTBETCTBEHHO ay;,
k=1,2,...,n, a ocTanbHble cTONOUbLI Te Xe, 4TO y A.

B cymme aj1Air + - - + ajjAj + - - - + ainAin kKaXKA0e cnaraemoe ajpAig npn £ # j
MOXHO, NpuMeHsisi k onpegenutento M, akcnomy AlI, npeactaBuTh Kak

ajeAly + aieAjp. Cnaraemoe ajAj ecto (aj + ajf ) Ay = ajAj; + aj A7, nockonbky

Mj = Mj; = Mj] — Besib npu BeluepKUBaHUM (-l CTPOKM 1 j-ro cTonbua u3
matpuy A, A’ n A” nonydaetcs ogHa n Ta xe matpuua. MNonyyaem, 4yto
Dy(A) = anAin + -+ + ajAj + - - + ainAin =
= (anAi + anAl) + - + (aA; + af Af) + - + (anAin + ainAh) =
= (anAl + -+ ajAj + -+ anAl) + (anAl + -+ ag A 4+ + anAl) =
= Dn(A) + D,(A").
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Teopema cywecteoBarust (7)

Mbi nposepunu nepeyto qacte AL lMoHsTHO, 4TO BTOpasi 4acTb NpoBepsieTcst
BMOJIHE aHAJIOTMYHO (1 MEHEe FPOMO3LKO). |
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Teopema cywecteoBarust (7)

Mbi nposepunu nepeyto qacte AL lMoHsTHO, 4TO BTOpasi 4acTb NpoBepsieTcst
BMOJIHE aHAJIOTMYHO (1 MEHEe FPOMO3LKO). |

B KOHCTPYKUUN N3 [OKA3aTE/IbCTBA TEOPEMbI CYLLECTBOBAHUA NCMNOJIb30BaslaCb
HEKOTOpas CbIAKCI/IpOBaHHaSI, HO NMPON3BOJiIbHAasA CTPOKa.
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Teopema cywecteoBarust (7)

Mbi nposepunu nepeyto qacte AL lMoHsTHO, 4TO BTOpasi 4acTb NpoBepsieTcst
BMOJIHE aHAJIOTMYHO (1 MEHEe FPOMO3LKO). |

B KOHCTpYKUMM 13 fOKa3aTeNbCTBa TEOPEMbI CYLLECTBOBAaHMS UCMOJIb30BaJiach
HeKoTopasi (bnKCMpoBaHHas, HO NPON3BOJIbHASA CTPOKA.

B cuny Teopembl €4UHCTBEHHOCTY He BaXKHO, KaKylo CTPOKY bpaTb, — BCe
BblpaXkeHusi BuAa ajtAir + - - - + ajAj + - - - + ainAin BaAYT OAUH 1 TOT ke
pesynbTaT npu ntobom .
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Teopema cywecteoBarust (7)

Mbi nposepunu nepeyto qacte AL lMoHsTHO, 4TO BTOpasi 4acTb NpoBepsieTcst
BMOJIHE aHAJIOTMYHO (1 MEHEe FPOMO3LKO). |

B KOHCTpYKUMM 13 fOKa3aTeNbCTBa TEOPEMbI CYLLECTBOBAaHMS UCMOJIb30BaJiach
HeKoTopasi (bnKCMpoBaHHas, HO NPON3BOJIbHASA CTPOKA.

B cuny Teopembl €4UHCTBEHHOCTY He BaXKHO, KaKylo CTPOKY bpaTb, — BCe
BblpaXkeHusi BuAa ajtAir + - - - + ajAj + - - - + ainAin BaAYT OAUH 1 TOT ke
pesynbTaT npu tobom i. (OTMETUM, 4TO anpuopu 3TO [aseKO He OYEBUAHO).
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Teopema cywecteoBarust (7)

Mbi nposepunu nepeyto qacte AL lMoHsTHO, 4TO BTOpasi 4acTb NpoBepsieTcst
BMOJIHE aHAJIOTMYHO (1 MEHEe FPOMO3LKO). |

B KOHCTpYKUMM 13 fOKa3aTeNbCTBa TEOPEMbI CYLLECTBOBAaHMS UCMOJIb30BaJiach
HeKoTopasi (bnKCMpoBaHHas, HO NPON3BOJIbHASA CTPOKA.

B cuny Teopembl €4UHCTBEHHOCTY He BaXKHO, KaKylo CTPOKY bpaTb, — BCe
BblpaXkeHusi BuAa ajtAir + - - - + ajAj + - - - + ainAin BaAYT OAUH 1 TOT ke
pesynbTaT npu tobom i. (OTMETUM, 4TO anpuopu 3TO [aseKO He OYEBUAHO).
Wtak, onpegenntens matpuubl paBeH cyMme npou3BeseHunii 31eMeHToB J1toboii
ee CTPOKU Ha ux anrebpanyeckne fONOAHEHUS
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Teopema cywecteoBarust (7)

Mbi nposepunu nepeyto qacte AL lMoHsTHO, 4TO BTOpasi 4acTb NpoBepsieTcst
BMOJIHE aHAJIOTMYHO (1 MEHEe FPOMO3LKO). |

B KOHCTpYKUMM 13 fOKa3aTeNbCTBa TEOPEMbI CYLLECTBOBAaHMS UCMOJIb30BaJiach
HeKoTopasi (bnKCMpoBaHHas, HO NPON3BOJIbHASA CTPOKA.

B cuny Teopembl €4UHCTBEHHOCTY He BaXKHO, KaKylo CTPOKY bpaTb, — BCe
BblpaXkeHusi BuAa ajtAir + - - - + ajAj + - - - + ainAin BaAYT OAUH 1 TOT ke
pesynbTaT npu tobom i. (OTMETUM, 4TO anpuopu 3TO [aseKO He OYEBUAHO).

Wrak, onpegenntens matpuybl paseH cymme npousBefeHuii 3/1eMeHToB 1toboii
ee CTPOKU Ha ux anrebpanyeckne fonoaHeHns (pasioxeHne no CTPOKE).
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