MaremaTruka
Mojyie 1. Bextopnl. Matpuiipl. CJIAY
Jlektimga 1.2

AnHOTaIMA

Marpurer. Buger marpun. JIuneitnbie oneparun Ha MaTpuramu (CJo-
JKeHHe W yMHOXKeHHe Ha 4HCJI0) U ux cBoiictBa. HesmHeitnble oneparnuu
Ha i MaTpuriaMu (IpOoU3Be/IeHIe U TPAHCIOHUPOBAHUE) U UX CBOHCTBA. DJie-
MeHTapHbIe ITpeobpazoBanusa Marpuil. Cryrendaras maTpuna. [lpuseaenne
[IPOU3BOJILHON MaTPUIILI K CTYIIEHIATOMY BHLY.

1 Marpuimbl

Onpedenenue

YHucsoBoit MaTpurieit pasmepa mXmn Ha3bIBAETCI COBOKYITHOCTD
qHUCeJT, PACIONIOKEHHBIX B BUJIe TabJIUIBI, B KOTOPOIl UMeeTCs m CTPOK
u n crosionoB. CocTaBiIdonne MaTPUILy YNCIa HA3BIBAIOTCS ee JIeMeH-
TaMU.

Marpuibl 0003HAYAIOTCS 3arJIaBHBIME JIATHHCKIMEU OyKBamu A, B,
C, ... ¥ 3aIMCBIBAIOTCS B BUJIE:

ai; aig ... Qip

a1 Q22 ... QA9
A= "

am1 Am2 --- Gmp

311eCh a;; - BJIEMEHT MaTPUIIbI, HAXOASAIIHIICS B CTPOKE 10 HOMEPOM ¢ U B
croJibre o HomepoM j. VHoria B 0003HAUEHII MATPHIIB YKA3HIBACTCS
ee pasMepHOCTb: Ay, xp, TJIE M - YUCIO CTPOK, & N - YHCJO CTOJIONOB.
Yacro ncrosb3yercst cOKpalleHHas 3aiuch Marpuiipl: A = (a; ).

-1 230

3 4 7 o) - Marpuna A nmeer pasmep 2x4,

Ipumep. Agyy =
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

T.K. OH& COJICPYKUT 2 CTPOYKHU U 4 cTOJIONA, ee JEMEHT a3 = 7 PacIo-
JIOZKEH BO BTOPOIT CTPOKE U TPETHLEM CTOJIOTIE.

2 Buapl marpuis

Onpedenerue
Ecan B marpuiie 9mcjao cTpOK pPaBHO UHCIY CTOJIOIOB, TO MaTPHUIA
HA3bIBACTC KBaJAPATHOM, B IPOTUBHOM CJIydae - IIPAMOYTOJIHLHOIA.

Onpedenerue
Ksajparnasg marpuiia pasmepa n X n Ha3blBaeTcss MaTpPHUIleit n-oro
MOpAJIKA.

Onpedenenue
B kBajparHOil MaTpuiie 3JeMEHTbl 11, 492, ..., Gpy 00PA3YIOT TJIAB-
HYIO JUarOHAaJb, & 3JICMEHTDBI A1y, A2, pn—1, ---; Apl - HIOOOIHYIO.
Hanpuwmep,

a1 a2 a13 ailr G122 ai3
Q21 QA2 Q23 | , | Q21 QA22 23
az1 asz2 ass azy a3z 433

3J1ech 9JIEMEHTBI IVIABHOM JIMaroHa/ii BbIJIEJEeHbl CHHIM IIBETOM, a dJie-
MEHThBI IT0O0UHOI - KPACHBIM.

Onpedenenue
KBajpaTHas MaTpuiia, y KOTOPOH BCe 3JIEMEHTBLI, He CTOAINe Ha
[JIABHOM JMaroHa i, PaBHLI HYJII0, HA3bIBAETCS JAMATOHAJJIbHOMM.

Onpedeaerue
EnaunyaHoil MmaTpuiieii Ha3biBaeTCs JraroHaibHas MaTpUIa, y Ko-
TOPOIi BCE 3JIEMEHTHI IVIABHOM JaroHajiy paBHbl €IMHUTIE.
Oboznauenne: F.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Onpedenerue
KBajgparHast MaTpuiia, BCce 3JEMEHThI KOTOPOIi, PACIIOIOKEHHBIE 110
OJIHY CTOPOHY OT IVIABHOM JWAaroHaJIi, PaBHBI HYJIIO, HA3LIBAETCS TPe-

YT'OJIbHOM.
Hanpuwmep,
a1; a2 a3
0 a as
0 0 ass
Onpedenerue

Marpurna, Bce 37eMeHTBI KOTOPOIl paBHBI HYJIIO, Ha3bIBACTCA HYJIE-
BOIA.
Ob6o3uauenne: O.

Onpedenerue
Matrpuiia, cocTosias TOJILKO U3 OJHOIO CTOJIOIA I OJHON CTPOKH,
Ha3bIBAETCSI BEKTOPOM (BEKTOP-CTOJIOIOM /I BEKTOP-CTPOKOA ).

3 JlunHelinble omnepamuu HaJd MaTpUIlaMNI

Onpedenerue

e maTpunpl A 1 B Ha3bIBaloTCs PaBHBIMU, €CJI OHU COCTOSIT 13
OJIHIX M TEX K€ 3JIEMEHTOB.

Obosnauenne: A = B.

Onpedenenue

CymMMoii (niim pa3HOCTHIO) ABYX MATPMUIL OJUHAKOBOIO pa3Mepa
A n B naswiBaercst Marpuia C, 9JIeMeHThbl KOTOPOil paBHBI CyMMe (Ui
Pa3HOCTH) COOTBETCTBYIOIMINX dj1eMeHTOB MaTpul A u B.

Obosnauenne: C = A+ B, C=A— B.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Ipumep.

[Tycts A = :1)) Z , B = g _11 . Torna

c=avn=(33)+ (0 1) = (10 ) =G s)
Onpedenenue

IIpousBegennem marpuiibl A Ha YHCJIO (v HA3LIBAETCS MaTpU-
1a B, KaxKIblii 9JIeMEHT KOTOPOil €CTh IPOM3BEIeHNe COOTBETCTBYIOIIErO
s7eMeHTa MaTpullbl A Ha dmciio «.

Oboznauenne: B = o - A.

Ipumep.
1 2
Ilycts A = 3 4

1 2 2-1 2.2 2 4
b=2-4=2 (3 4) - (2-3 2-4) a (6 8)’
Ceoticmea AuHetiHbLT onepau:
1) KOMMYTATUBHBI{ 3aKOH CJIOYKEHUST MATPUIL
A+ B=B+ A,
2) acconnaTHUBHDII 3aKOH CJIOYKEHUST MATPHUI]
A+ (B+C)=(A+B)+C;
3) TUCTPUOYTUBHDII 32KOH YMHOYKEHIST OTHOCHTETHHO CJIOXKCHUST MaT-
puty

. Torna

a(A+ B) = aA + aB;
4) nucTpuby THBHBIN 3aKOH yMHOKEHNS OTHOCUTEILHO CIIOZKCHIS TH-
cest
(a+ p)A=aA+ pA,
5) acconmaTuBHOCTH OTHOCHTEJILHO YMHOXKEHNS THCesT

a(fA) = (ab) A.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

4 Henuneiinble onepanuy HaA MaTpuIlaMu

Onpedeaenue
Marpuna A HazbBaeTcss COrJIACOBAHHOM ¢ MaTpulieil B, ey 91cio
cTOJI01I0B MaTpuIlbl A coBIIaIaeT ¢ YNCJIOM CTPOK MATPUIILI B.

Onpedenenue
IIpousBegeHneM aBYyX COIJIaCOBaHHBIX MaTpul A, ., = (aij)
1 B« = (bij) naseBaercs marpunia Ch,xp = (¢j) = A - B, Kaxplit
3JIEMEHT KOTOPOIl paBeH CyMMe MPOU3BeJIeHUIT 3JIeMEHTOB -0l CTPOKU
MATpHUIbl A Ha COOTBETCTBYIOIIIE JIEMEHTHI j-Or0 CTOJIONA MATPHUILI B,
T.C.
Cij = aﬂblj + aigsz + ...+ ambnj

IIpumep. Haiitu A- B u B - A (eciin oHHI CYIIECTBYIOT):

31 1 21
A:<4 2)’B:<3 1 0)'
Marpunpl Asyo 1 Boy3 SABISIOTCS COTIACOBAHHBIME. B pesyiabrare
yMHOKeHusT A Ha B nogydnTcs MaTpuia pasMepa 2X3:
31 1 21
AB=1,9) (310
_ (3-1+1.3 3-2+1-1 3-1+1.0) _ (6 7 3)
- \4-142-3 42421 4-142:0)  \10 10 4)°
Marpurnbl Boyxg 1 Agyo HE SIBJISIIOTCS COIVIACOBAHHBIMU, ITOITOMY IIPO-
u3Bejenne B - A He cyliecTByer.

Csoticmea onepayut, YMHOHCEHUA:

1)A-(B-C)=(A-B)-C;

2) A (B+C) AB+ AC, (A+ B)-C = AC + BC;,
3) (aA) - B=a(A- B)

4) B obmmem cityuae A - B # B - A,
5)A-E=FE-A=A.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Onpedenerue

n-oil creneHbio mMarpuibl A HaspiBaercs marpuia A", paBHas
A-A-..-A (npas). IIpu stom nonaraior, uro A’ = E.
Onpedeserue

Marpurna, nosydennast u3 MaTpuiibl A 3aMeHOil KaykJ10il ee CTPOKH
CTOJIOIOM C COOTBETCTBYIONINM HOMEPOM, Ha3bIBAETCS TPAHCHOHUPO-
BaHHOIT K A.

O6osnauenue: AT

IIpumep. Ecim A = 39 =2 o AT=19 0
-1 0 4 9 4

Onpedenerue
Omnepalins HaXOXKJIEHUS TPAHCIOHIPOBAHHON MATPHUIHI HA3BIBAETCSI

TPAaHCIIOHUPOBaHNUEM MaTpPHUIIbI.

Csoticmea onepavyut, mparncnoHuUpos8aHUA:
1) (A7) = A;
2) (A+ B)" = AT + BT,
) (A-B)' =BT AT,
) (@A) =a- AT,

W

Onpedenenue

Kgajparunast marpuria A Ha3blBaeTCsi CHMMETPUYECKOM (MU CUM-
METPUYHOI), ecjin OHa HE M3MEHSETCS B Pe3ysbraTe TPAHCIOHUPOBa-
nud, T.e. AT = A,
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

5 JJeMeHTapHbIe IIPpeodOpa30BaHUsa MATPHIL

Onpedenenue

Cutetytornue mpeobpaszoBaHust MATPHIL Oy/IeM HA3bIBAThH 3JI€MEeHTap-
HBIMU:

1) mepecTaHOBKA MeCTAMU JIBYX MapaJ/lIeJbHbIX DPAJIOB (CTPOK WJIH
CTOJIOIOB) MATPHIIBL;

2) yMHOXKEHIE BCEX JIEMEHTOB Psijia HA UUCJI0, OTJUIHOE OT HYJIS;

3) mpubaBjieHne KO BCEM 3JIEMEHTaM psijia MaTPUIbl COOTBETCTBYTO-
X 9JEMEHTOB ITapaJlie/IbHOrO psijia.

Onpedeserue
Be maTpunpl A 1 B Ha3bIBaoTCs 9KBUBAJEHTHBIMU, €CJIM OJHA 13
HUX IT0JIyYaeTCsl U3 IPYTOil ¢ IIOMOIIBIO 9JIEMEHTAPHBIX IIPe0OPa30BaHMIl.
Oboznauenne: A ~ B.

6 Crynendaras MaTpuiia

Onpedenerue

CryneH4YaTol Ha3bIBAETCs MATPHUIIA, Y KOTOPOIl BCe HEHY/IEBBIE CTPO-
KI PACIOJIaraloTcsl HaJ BCEMHU HYJIEBHIMU CTPOKAMHU U IIEPBLIN HeHyJe-
BOIT 3JIEMEHT KasK/10i1 HEHYJIeBOI CTPOKHU PACIIOIaraeTcsl IpaBee epBoro
HEHYJIEBOT'O 3JIEMEHTA, IIPEIbLAYIIE CTPOKIL.

Ipumep.

o O o
S O~ Ot
S OO
o = O O

Besikyto MaTpuiILly ¢ MOMOIIBIO 3JIeMEHTAPHBIX 1Tpeodpa30BaHmil MOXK-
HO IIPUBECTU K CTYIIEHYaTOMY BHUJLY.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

IIpumep. IlpuBecTn K cTynenyaToMy BULy MATPUILY

0 3 7 2
1 2 -3 -3
A=19 4 4
2 -1 5 4
Bocnosib3yemcst s71eMeHTapHbIMI [TPE0OPA30BAHUSMI CTPOK:
0 3 7 2 1 2 -3 -3 12 -3 —3
1 2 -3 3lmwlo 3 7 2|03 7 2]
2 4 4 11712 4 4 1|7 |24 4 1|7
2 -1 5 4 —2 -1 5 4 03 9 3
12—3—3\ 1 2 -3 =3 1 2 -3 =3
@103 7 21@®»|03 7 2166|103 7 2]«@®
“1oo 1w 5] o1 3 1] 7loo0 -2 -1]"
01 3 1) 00 2 1 00 2 1
12 -3 —3
10 3 7 2
“ 100 —2 -1
00 0 0)

[IpoBesiennl cepyronye sjeMeHTapHble IPeodPa30BAHNISI:

(1) mepecTaBu/I MeCTaMU TIEPBYIO U BTOPYIO CTPOKH;

(2) npubaBuIM K IE€TBEPTOi CTPOKE TPETHIO;

(3) mpubaBU/IM K TpeThell CTPOKe MepBYI0, YMHOXKEHHYIO Ha -2, 1
YEeTBEPTYIO CTPOKY HOAEIIIN Ha 3;

(4) mome I TPETHIO CTPOKY Ha H U MEePecTaBUI MECTaMH TPEThIO
1 4eTBEPTYIO CTPOKHU;

(5) K Tperbeil CTpOKe, YMHOXKEHHOM Ha -3, PUOABUIN BTOPYIO CTPO-
KY;

(6) K yeTBepTOil CTPOKE MPUOABUIN TPETHIO.

Bujito, uro MaTpuiia, mojydenHast U3 MaTpuilbl A yKazaHHBIME 3J1e-
MEHTapPHBLIMU IIPEOOPA3OBAHUSIMU, UMEET CTYIEHYATyI0 (POPMY ¢ TPeMs
HEHYJIEBBIMI CTPOKAMIU.
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