Kadenpa marematukm u MmoaenmpoBaHus
Ctapwun npenogasaternb [.B. ABepkoBa
Kypc «Bbiclwiaga matemaTtuka»

Tema 1 «OnemeHTbl MTMHENHOUN U
BEKTOPHOW anredpbi»

[ToHATNS 0 MaTpuuax, 4eNCTBUS C HUMKU, obpaTHaa maTpuua,
MaTpuyHas 3anmcb U MaTpUYHbIM CNOCOD peLlleHns CUCTEMBI
NUHEWHbIX YpaBHEHUN, paHTr MaTpuLbl, 3KBUBANEHTHbIE
MaTpuubl, nccriegoBaHMe Ha COBMECTHOCTb CUCTEMbI
NUHEWHbIX YpaBHEHUN, pelleHne cuctemMm metogom laycca




Llenn n 3agayn

* Lenu:

— PaccMoTpeTb OCHOBHBIE MOHATUSA MO TEME « ONIEMEHTbI
NMMHENHON U BEKTOPHOW anrebpbI»

* 3agayu:

— BBecTn NoHATMA MaTpuLlbl U onpeaennTens KBagpaTHOW
MaTpuLibl

— PaccmoTtpeTb genctesua Hag matpuuamm n nx CBOUCTBA

— WNcecneposatb CJIAY Ha COBMECTHOCTb U paCCMOTPETb
pasfinyHble CNOCoObl PELLEHNSI CUCTEM




TeopeTnyeckmn martepuan

MaTpuuen HasblBaeTCcs NpsimoyronsHasa Tabnuua suga

ay apl ay,
a axnll ay,
- qodoodi

aml am2 D amn

MaTpuubl OANHAKOBOW pa3aMePHOCTU Ha3bIBAOTCSA paBHbIMU,
€CNnun X COOTBETCTBYIOLLNE 3NTIEMEHTbLI PaBHBbI.

ManI/ILI,a C OANHaAKOBbIM YNCJTOM CTPOK U CTOJ'I6LI,OB Ha3bIBaE€TCH KBa,D,paTHOIZ.

KBagpatHasa maTtpuua, Bce gnaroHarnbHble 3fleMeHTbl KOTOPOM paBHbI 1,
a OoCTalbHble paBHbl HYMHO, Ha3blBaeTCA €4MHNYHOU MaTpuULen




TeopeTnyeckmn martepuan

[lenctBua Hag maTpuyamm

1. CnoxeHwue v Bbl4MTaHne MaTpuL, OAUMHAKOBOW pa3MepPHOCTH
-1 5 4 1 -3 2
Ecrm A= n B= . TO
2 1 0 7 -4 3
’ -2 8 2
A+ B :( 0 2 6] M A-B :[ j
9 -3 3| - -5 5 -3

2. YMHOXXeHMe maTtpuLbl Ntobon pasMepHOCTMN Ha YMUCTIO

-2 4 6 —12
34=-3| 1 -1|=|-3 3
0 5 0 —15




TeopeTnyeckmn martepuan

[lenctBua Hag maTpuyamm

3. TpaHcnoHnpoBaHue MmaTpuubl NI060MN pa3MepHOCTU

ay apll ay, a;, ay l a,,
dp d a a., a a
Ecnn 4= Amxn - e D 2 , TO AT = A;xm = 12722 |:| m2
Joodon 000000
Ay Az U @y ay, dy, [ ay,

4. YMHOXEHMe MaTpuL, COOTBETCTBYHOLLEN pa3MepPHOCTH

9 5 | | 2 14 45 29 28
AB=|1 9 -(1 4 2)= 10 81 37 20
8 6

O O

14 54 32 28




TeopetTnyecknn matepuan

OnpepenuTtenb KBagpaTHOW MaTpuULbl

Oﬂpeﬂ,eJ'II/ITeJ'Ib MaTpuLbl BTOPOIro nop4daaka BblHUCIAETCA MO npaBuiy:

ay app
det[ =
ary Ay

ap ap
= dy1dyy —apdy
ayy Ay

Onpe,u,envlTenb MaTpuLbl TPETbEIO NOPAAKa BbIHUCITAETCA MO npaBusy.

dy dip 43
det 4 = ‘A| = |Gy Ay x| = Ayl T A1pdy3As) T 030y A3y = A;305 03 — Ay Ay3d3, —dpdy Az,

as) dsp dis




TeopetTnyecknn matepuan

MunHOpOM 3nemeHTa KBagpaTHOM MaTpuulbl Nopsiaka n Ha3biBaeTcs
onpenenuTenb nopsiaka n-1, Nony4YeHHbIN N3 onpeaenuTensa MaTpuLbl
Bbl4EPKMBAHNEM COOTBETCTBYHOLLIMX CTPOKN U cTonbLa.

Anrebpanyeckmum OONONHEHNEM 3NeMeHTa Ha3bIBAETCS €r0 MUHOP, B3AThIN
CO 3HaKkomMm + (NnkcC), eCnNn cyMmma HOMEPOB CTPOKU 1 cTonbua ssnaeTcd
YETHBLIM YNCITOM, N CO 3HAKOM — (MUHYC) B MPOTUBHOM CIly4ae.

Teopema. Onpegenuternb paBeH CyMMe NPon3BeaEHUN INTIEMEHTOB J1t000N
CTPOKW Ha nx anredbpanyeckme gONofHEHUS, T.€.

m >

|A‘ =a; 4, +a, A, +[1 +a,4, ,1<i<n




TeopeTnyeckmn martepuan

ObpaTtHaa matpuua

[1Be kBagpaTHble MaTpULibl OANHAKOBOW pasMePHOCTM Ha3biBalOTCH B3aUMHO
obGpaTHbIMK, ecnun Ux Npon3seaeHne ¢ NMobbIM NOPSAKOM MHOXUTENEN paBHO
eJVWHWUYHOM MaTpULLle COOTBETCTBYIOLLEN Pa3MEepPHOCTH.

AB=BA=FE

Teopema. [1ns nobon HEBbIPOXAEHHON MATPULbI CYLLIECTBYET €4ANHCTBEHHAS
obpaTtHasa maTtpuua, onpegendemasi no dopmyne

Au A21|:| Anl

47! :L A12 A22|:| An2
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PaHrom MaTpuLbl Ha3blIBaeTCA HaWBbICLLNA nop4AaaoK
OTINNYHOIO OT HYJNA MUHOPa MaTpuubl




TeopeTnyeckmn martepmuan

OrieMeHTapHble NpeobpasoBaHus

QrnemMeHTapHbIMKn npeobpasoBaHUAMN MaATPULLI
HasbIBalOTCA creayoume ee npeodbpasoBaHus:

* NepecTtaHoBKa ABYX CTPOK (Unun AByx CTONOLOB);

* YMHOXEHWE BCeX aNeMeHTOB CTPOKU (Mnu cTonbua) Ha noboe HeHynesoe
4ncno;

* NpubaBrieHne KO BCEM 3rieMeHTaM CTPOKM (Unn cTtonbua) COOTBETCTBYHOLLIMX
9NEMEHTOB ApYron CTPOKK (apyroro ctonbua), YMHOXEHHbIX Ha OO4HO U TO Xe
YMCNO;

* TpPaHCMOHMPOBAaHME, T.€e. 3aMeHa Ka)ol CTPOKU CTONGLIOM C
COOTBETCTBYHOLLUM HOMEPOM.

Teopema. [lpn anemeHTapHbIX NpeobpasoBaHUAX MaTpULb
€ee paHr He MeHseTcs.




TeopeTnyeckmn martepmuan

CucteMbl NMHENHBIX anredbpanvyeckmnx ypaBHEHNN

Cuctemonm m fNIMHENHbIX anredbpanvyecknx ypaBHEHUN C N HEU3BECTHLIMU
Ha3blBaeTCs COBOKYMHOCTb BMAa

(a,x, +a,x, +[] +a,x, =b,,
)@y X + Ay X, + +a, x, =b,,
qooooooon DlEl

kaml'xl + am2x2 +|:| + amn'xn

Ecnu Bce cBOOOAHLIE YnNeHbl paBHbl HYMO, TO CUCTEMA JIMHENHbIX
anrebpaunyecknx ypasHeHun (cokpatueHHo CJ1AY) HasbiBaeTcsa 04HOPOOHOWN,
B NPOTMBHOM Cry4yae — HEO4HOPOAHOMN.

PeweHnem CJIAY Ha3biBaeTCA COBOKYMHOCTb 3HA4YEHUN NePEMEHHbIX, KOTOpbIe
Npu NOLCTAHOBKE KaXadoe ypaBHeHWe CUCTeMbl 0OpallaloT B TOXAECTBO.

—




TeopetTnyecknn matepuan

NccneposaHune CJTAY Ha COBMECTHOCTb

PewnTb J'II/IHeIZHyI-O CUCTEMY — 3TO 3HAYUT.

1) BbIACHUTb, ABNSIETCS N CUCTEMA COBMECTHOW UMM HECOBMECTHOM;
2) ecrnm cuctema CoBMECTHa, TO HaNTU MHOXXECTBO €€ peLLEeHUN.

Teopema (KpoHekepa - Kanennn).
JInHenHaa cuctema COBMECTHA TOrga M TONbKO Toraa, Koraa paHr Matpulbl
CUCTEMbI U PaHr paclUMPEHHON MaTpuULbl PaBHbI.

CnepctBune. CoBMeCTHasi cuctemMa AABMNSAETCs onpeaeneHHon, ecnv paHr
MaTpPULbl CACTEMbI PaBEH YMNCIY HEN3BECTHbIX, U1 HEONPEAENEHHON,
B MPOTUBHOM Crydae.




TeopeTnyeckmn martepmuan

MeTog [aycca pelueHunsa cuctem

[aHHbLIN MeTod nocrieaoBaTenbHOro UCKITIYEHNA NepeMeHHbIX
ABNAETCHA YHMBEepCcanbHbIM, N NPUMEHSETCA AN peLleHns
NPON3BONIbHON CUCTEMbI IMHEWHbBIX anrebpandecknx ypaBHEHUN.

MNpun meTone Maycca cuctemy NpuBoaAT K Gonee NpocToMy BUAY C NMOMOLLbHO
crieayoLwmnx arneMeHTapHbIX NpeobpasoBaHunii:

* USMEHEHUE NnopdaaKka ypaBHeHMﬁ;
* YMHOXEHWNEe ypaBHEHNA Ha HEHYJ1IEBOE YNCIIO,

. an6aBneH|/|e K ypaBHEHUIO APYroro ypaBHEHUA, YMHOXEHHOIO Ha
NPOU3BOJIbHOE YNCJIIO.

ornemeHTapHble npeobpasoBaHna CITAY npuBogsT K 9KBUBASIEHTHLIM
cuctemam, a 3HauynT, He MEHSAIOT pPeLLlEeHNN NCXOOHOU CUCTEMBI.

—




TeopetTnyecknn matepuan

MaTtpuyHaa popma 3annucm cMcTeMsl

,D,J'IFI CUCTEMBI N IMHEWHbIX anre6pa|/|qe0|<|/|x ypaBHeHMIZ C h HEN3BECTHbIMHA

(a,x, +a,x, +[] +a, x =b,
Jay X +ayx, + +a,, x, =b,,
Dooooooooooon

a,x, t+a,x, +0 +a,x, =0,

C BBE€EHHbIMWN 0003Ha4YeHNs ANs MaTpULbl CUCTEMBI,
cTonbLua Hen3BecTHbIX U cTonbLa cBOOOAHBLIX crnaraemMblX

b

a au% ay, X, bl

A =] 92 dnll 4y, , _| X B=|2
googobr 5|0 0

anl an2|:| ann xn b

—




TeopetTnyecknn matepuan

MaTpuyHbIM cNOCcob peLleHnst CUCTEM

[laHHbLIN MeTod NPUMEHAETCA AN peLueHUsa CUCTEMbI N IMHENHbIX
anredbpanyeckmx ypaBHEHUN C N HEN3BECTHLIMU C HEBbLIPOXOEHHOM
MaTpulen cMcTtembl

rallxl +a,x, +[1 +a,x, =b,,
a, x, +a,x, +[1 +a,,x, =b,,
Jododoodoooonno

a,x, ta,x, +[ +a,x, =b,,

N

det A # 0.

MaTtpuua-peLueHne cuctemMbl HaxoguTca nNo gpopmyne:

X=A"B




Knro4yeBble NOHATUSA

—

- Martpuua
- Onpepenurens

- PaHr matpuubl

- ObpaTHasa maTtpuua
- Cncrema ypaBHEHUN
- PelueHne cnctemsl

- MeTopg ['yacca

- MaTtpun4iHbIn cnocob




KOHTpOrnbHbIE BONPOCH

—

- OnpegeneHne NpAMoYrosisHOW 1 KBagpaTHOM MaTpuULbl
- OnpepenuTenb KBagpaTHON MaTpuULbl

+ PaHr matpuubl 1 cnocobbl ero BelYNCIEHUS

- EOnHn4Haga matpuua n obparHas matpuua

- Cucrema nuHemnHbIX anrebpanyecknx ypaBHEHNN

- PeweHue CJIAY. CoBmecTHas CJ1AY

- Metopa l'yacca pelweHus CITAY

- MatpunyHbIn cnocob pelieHune CITAY




[lononHuTenbHaa nutepartypa

—




