MaTtpuubl. OCHOBHbIE BUAbI MaTpPUL,

MoHAaTHE MaTpULUbl

OOHVM N3 OCHOBHbIX MOHATUIN IMHENHOW anrebpbl ABNSETCA MaTpUuua.

MaTpuuen Ha3biBaeTCa NpAMoyronbHasa Tabnvua nus ynucen, cogep kallas
m CTPOK U n CTON6LOB.

MaTpuLa 3anncbiBaeTCcs B BUae

all a12 e azln
A= | Q21 G22 - G2p
A1 Ame2 Amn

WS COKpaleHHo A = (a,;), TA€ i - HOMEepP CTPOKW, j - HoMep cTosbua.

MaTpuua A Ha3biBaeTCA MaTpuuen pasmepa m x n 1 obo3HavaeTca A

mxn*

Yucna q,;, cocTaBnsAoOWME MAaTPULY, HAa3bIBAlOTCA 3/1IeMEeHTaMn MaTpwm-
Lbl. DJIeMEeHTbl, CTOsILLMEe HAa AMaroHasu, MayLien U3 1IeBoro BepxHero
yrna, oopasyioT rnaBHyloO aMaroHasab.

PaccMmoTpuM, Kak popMupyroTca maTpuubl B Engee. nemMeHTbl MaTpuubl 3anncbiBa-
I0TCA B KBagpaTHbIX CKOBKax NocTpoyHo. CHa4ana 3anncbiBaloTCA 3/IEMEHTbI MepBON
CTPOKW, pa3aeneHHble npobenamun. 3aTemM CTaBUTCA TOYKaA C 3anATON N 3anNnCbIBalOT-
CS 3/1eMeHTbl BTOPON CTPOKWU U T.4.

1 2 3 4
Hanpumep, maTpya A= |5 6 7 8 | 3afaeTcsa Tak:
9 10 11 12

A=1[1234,56738; 910 11 12]

PaBeHCTBO MaTpuy

MaTpuubl paBHbI Mexy cOOO0l, eCn paBHbl BCE COOTBETCTBYIOLLME de-
MEHTbI 3TUX MaTpuL, T.e. A = B, € a,; = b;;.

OCHOBHbIE BUAbI MaTpuL,
KsapgpaTHasa MmaTpuua

MaTpuua, y KOTOPOWM YUCNO CTPOK PaBHO 4uUCy CTONOLIOB, Ha3biBaeTCs
KBagpaTHOW. KBaApaTHYI0O MaTpuLy pa3Mepa n x n Ha3blBalOT MaTpuULen
n-ro nopsapKa.
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2 7 3
NMpuMep KBagpaTHOM MaTpULbl TPETbero nopaaka: A = (4 8 6) .
1 9 5

IOnaroHasibHasa MmaTpuua

KBaopaTHaa MaTpula, y KOTOPOW BCE 3/1IeEMEHTbI, KPOME 3JIEMEHTOB IJ1aB-
HOW AMaroHasun, paBHbl HYJIO, Ha3blBaeTCA AMAroHasibHOM.

1 00
Hanpumep: A = (0 2 O).
00 3

B Engee avaroHasibHasa mMaTpuua 3agaeTtcsa yHKumen diagm, coa)kepxawencs B
bnbnmnoTteke LinearAlgebra. ApryMeHTOM pyHKLNN SBNSETCHA BEKTOP 3JIEMEHTOB /1aB-
HOW OMaroHasnan, B3ATbIN B KBagpaTHble CKOOKMK:

using LinearAlgebra;
A = diagm([1, 2, 3])

=3apaHue 1

Chopmupynte B Engee AnaroHasbHYO MaTpuULy YeTBepTOro nopsgka, Ha riaBHOM
AnaroHasanm KoTopon HaxoaaTtcsa ynucna 17, -23, 48 n -164.

HHEHH

PeweHne

using LinearAlgebra;
A = diagm([17, -23, 48, -164])

B Engee 015 3afaHVs MaTpuULbl C/lyY4aHbIX Ynuces, paBHOMEPHO pacnpenesieHHbIX B
nHTepsane (0, 1), ncnonbsyeTca PyHKUMA rand. AprymeHTaMmm yHKLNU CIy>KaT Yuc-
N0 CTPOK M 4mucno ctonbuos MmaTpuubl. Hanpumep:

A = rand(4, 4)

B cnepyouwemM npumepe co3faeTca MaTpuua CyvYanHblX LesbiX YnCcen B gnanasoHe
oT 1 oo 100:

A = rand(1:100, 5, 5)
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=3apaHue 2

Cdhopmunpynte B Engee matpuuy cnyd4anHbiX Lenbix Yucen B guanasoHe ot 0 go 10,
nmewuwyt 7 cTpok n 9 ctonbuos.

HAHH

PelwweHne

A = rand(0:10, 7, 9)

TpexpauaroHasnbHasa MaTpuua

MaTpuua, y KOTOpPON BCe HEHYNEBble 3/IEMEHTbLI pacnoflaraloTcsa Ha Tpex
AnaroHansax: rnaBHoOmM, NepBon CBEPXY M NepBON CHU3Y, HAa3blBaeTCH Tpex-

AUaroHasbHOM.
1 20 0
345 0
Hanpumep: A = 067 8|
0 0 9 10

B Engee TpexAauaroHasbHYlO MaTpuLy MOXHO 3agaTb Tak. CHadvana 3agagum
TPpU BEKTOpa, coep>Kallme 3/1eMeHTbl TpexX HEeHyJieBbiX AuaroHanen, HavyuHasa C
HUXHeN. 3aTeM C nomouwlbio dyHkuum Tridiagonal, cogepxxawenca B bubnnorteke
LinearAlgebra, copmmpyem obbekT A Tuna Tridiagonal. W, HakoHeW, C NOMOLLbIO
dyHKUMKM convert npeobpa3yem TuUn 3Toro obbekTa B MaTpuLy.

using LinearAlgebra;

= [3, 6, 9];
= [1, 4, 7, 10];
= [2, 5, 8]

Tridiagonal(x, y, z);
convert(Array, A)

> >N X

=3apnaHuve 3

YKa3aHHbIM Bbiwe crnocobom copmumpyinTe B Engee TpexamaroHasibHYO MaTpuuy

74 0 O
5 8 10 O
A= 02 9 6
00 3 1
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HAH#HA

PeweHne

using LinearAlgebra;

= [5, 2, 3];
= [7, 8, 9, 11;
[4, 10, 6]

Tridiagonal(x, y, z);
convert(Array, A)

> >N X
]

EnuHM4YHan MaTpuua

IdnaroHanbHas MaTpuua, Y KOTOPOW BCE 3NEMEHTbI MaBHOW AWaroHanu
PaBHbl €4VHMLE, Ha3biBAaeTCSH eAUHUYHOM N 0603HavaeTcsa bykBon E.

1 00
Hanpumep: £, ., = (0 1 0) - eAMHUYHaAa MmaTpuua 3-ro nopsapgka.
0 01

B Engee efWHWNYHYIO MaTpuuy MOXHO 3afaTb Tak. CHa4ana C nMoMoLblo (PYyHK-
unn 1, copnepxawenca B bubnmoteke LinearAlgebra, co3zpaetca obbekT E Tuna
UniformScaling. ApryMeHTOM pyHKUMK | aBNSeTCA nopaaokK MaTpuubl. 3aTeM C no-
Mowblo hyHKLUMKM convert Tun aToro o6vekTa npeobpasyeTcsa B MaTpuuy.

using LinearAlgebra;
E =1I(5)
E = convert(Array, E)

=3apaHue 4

YKa3aHHbIM Bbile cnocobom chopmmpynte B Engee eanHmn4Hyto matpuyy 10-ro no-
pagka.

HHEHH

PeweHne

using LinearAlgebra;
E=1I(10);
E = convert(Array, E)




TpeyrosibHaa MmaTpuua

KBagpaTHaa MaTpula Ha3biBaeTCs TPeyroJsibHOWM, €C/ BCE 3JIEMEHTHI,
PacnoJsIoXXKeHHbIE MO OAHY CTOPOHY OT rJIaBHOM AMaroHann (T.e. Bbllle UK
HM>XEe FTaBHOW AnaroHanun), paBHbl HYJHO.

Hanpumep:
1 2 3

A=10 4 5| - BepXHeTpeyroJsibHaa Mmatpuua,
0 0 6
1 00

B=12 3 0| - HMXHeTpeyroJsibHas MaTpuLa.
4 5 6

HyneBas maTpuua

MaTpuua, BCe 3/1eMeHTbl KOTOPOM pPaBHbl HYJO, Ha3blBAETCA HYJIEBOM U
obo3Ha4vaeTca 6ykson O.

.~ (0 00
Har|p|/|Mep.O_<0 0 O)'

HyneBasi MaTpuua MoXeT 6bITh Ntoboro pasmepa.

B Engee HyJ/ieBYyIO MaTpuLy MOXXHO 3aaTb C NOMOLWbIO PYHKLNN Zzeros. AprymMmeHTa-
MU PYHKLMKN SBASIOTCSA YUCNO CTPOK M 4nucno ctonbuos MmaTpubl. Hanpumep, Hynesas
MaTpuLa pa3MepoM 4 x 3 3aflaeTCs Tak:

[ T: 0 = zeros(4, 3)

=3apaHue 5

Cdopmupynte B Engee HyeByo MaTpuLy, MMerLwyto 9 CTpok 1 12 ctonbuos.
[ ]:

#HH#H

PeweHne

[ T: 0 = zeros(9, 12)




BeKTOp-CTpOKa U BeKTop-cTonbel,

MaTpuua, cogep>xalwas oanH ctonbey nnm oaHy CTPOKy, Ha3biBaeTCs BeK-
TOPOM (NI BEKTOPOM-CTPOKOW, NI/ BEKTOPOM-CTONOLOM cCoOTBeT-
CTBEHHO).

ay

BekTop-cTon6eL, umeeT Bug: A= | “2 |, a BekTop-cTpoKa: B = (by by .. by).

m

B Engee BekTOp-cTON6eEL 3a4aeTCA B KBagpaTHbIX CKObKax nmepeyncieHnem ero ane-
MEHTOB, pa3fesieHHbIX 3anaTon nnbo Toykom ¢ 3anATon. Hanpumep, BekTop-cTtonbew,

A= MO>XHO 3a4aTb Tak:

= W N =

. A = [1, 2' 31 4]
WIn Tak:
A =1[1; 2; 3; 4]

BekTop-cTpoka 3a4aeTcs B KBagpaTHbIX CKOBKax nMepevyncsieHMeM ero 3JIEMEeHTOB,
pasfeneHHbix npobenamn. HanpumMep, BeKTop-CTpoka B= (1 2 3 4) 3ajaeTcs Tak:

B=1[12 3 4]

=3apaHue 6

CopmupyinTe B Engee BeKTOp-CTON6EL, N BEKTOP-CTPOKY, COAEPXKALLNE DNEMEHTHI
-264, 357, -841, 519 n 936.

HHEHH

PeweHne

:A = [-264; 357; -841; 519; 936];
print("A =");

display(A);
print("B =");

B = [-264 357 -841 519 936]
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TpaHCcNOHMpOBaHHAA MaTpuua

MaTpuua, nosiydeHHas U3 NaHHON MaTpuLbl A 3aMeHO Ka)X 10 ee CTPOKU
CTONBLIOM C TEM XK€ HOMEPOM, Ha3biBaeTCA TPAHCNOHUPOBAHHOM K JaHHOM
n obo3HavaeTca AT,

(1 2 r (1 3
HaanMep,ecnmA__(3 4),ToA _.<2 4>.

— 1 T _
Ecnm44<0),Tol4 =(1 0).

TpaHcnoHMpoBaHHaa MaTpuua obnagaeT cnenyowmm ceoncteom: (AT)T = A,

B Engee onepauunsa TpaHCNOHNPOBaHUA MaTpuLbl BbINOJIHAETCA hyHKUMen transpose.
Hanpumep:

A=1[12; 34];
print("A =");
display(A);

print("A transposed =");
B = transpose(A)

3pPMUTOBO-COMNpPAXKEHHaa MaTpuua

DPMUTOBO-CONPSAXXEHHOM Ha3bIBAETCSH MaTpuLa A* C KOMMIEKCHbIMU 3J1e-
MEeHTaMW, NoJslyYeHHasa U3 NCXOAHOW MAaTpPULbl A TPAHCMNOHUPOBAHNEM U 3a-
MEHOW Ka)XKO0ro 3/leMeHTa KOMMIEKCHO-COMPSXKEHHbIM EMY.

Ecnun MPNMEHNTb 3PMUTOBO ConpaXXeHmne K matTpuue C NeNncTBUTENIbHbIMU 3/1EMEHTa-
MW, TO NOJTYHNTCA NPOCTO TPaHCMNOHUNPOBaHME MaTpuLUbl.

B Engee onepauuns 3pMUTOBaA COMPSAXXEHUS BbINOJIHAETCA C NOMOLLbIO onepaTopa ’
(anocTpod), KOTOPbIA CTAaBUTCA NOCAEe MaTpuULbl:

A=1[12; 3 4];
print("A =");
display(A);

print("A adjoined =");
B =A"
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=3apaHue 7

4 7 =5
BuinonHuTe B Engee TpaHCNOHMPOBaHMUeE MaTpuubl A = (5 3 9
6 0 -8

cobamu: c nomolLLblo PyHKLMKM transpose u onepaTopa .

HHEHH

PeweHne

A=1[47 -58; 539 -1; 6 0 -8 2];
print("A =");

display(A);

B = transpose(A);

print("A transposed =");
display(B);

print("A transposed =");

C =A"

CMMMETpM‘lHaﬂ U QHTUCUMMETPUYHAaA MaTpPULl bl

8
—1
2

) ABYMSA Cro-

MaTpuua A Ha3biBaeTCS CUMMETPUYHOMU, ecnim AT = A. 1ns Takoln MaTpu-

Ubl a;; = aj;.

1 4 3
MNprMep CUMMETPUYHON MaTpuLbl: A = (4 5 6).
3 6 7

MaTpuua A Ha3blBaeTCH aHTUCUMMETPUYHOM (N1 KOCOCUMMETPUYHOWN),

ecnn AT = —A. 1na Takoh MaTpuLbl a;; = —aj;.

0O 2 3
MNprMep aHTUCUMMETPUYHON MaTpULbl: A = (—2 0 —1) :
-3 1

TecT pnsa nony4vyeHusa ceptucdpukara

Ecnn Bbl BNepBble NpPoXoauTe TECTUPOBAHWE Ha naaTdopme DTIOM, N0 CChIJIKE U3
Engee, TO, Ha)XaB Ha CCbIJIKY HMXe, Bbl yBUAMTE Criegytoliee AManoroBoe OKHO:



NMpepoctaBuTb gocTtyn?

Ona KoppeKTHON pafoTel nnatgopmel «<Etudes TpebyroTcA gaHHble
eawero npodwmns Engee.

OTMEHWTE lMpenocTaBMTL

Ha>xmnTe Ha KHonKy “lNMpenoctaBuTb”, 4TOOLI aBTOPM30BaTLCA Ha NaaTgopme 3TIOA,
C faHHbIMU Balwero npogunga Engee ID.

Ecnu Bbl paHblUe y>xe NpoXoanan TecTupoBaHue no ccoisike 3 Engee, To Balla aB-
TOpU3aL s BbINOJIHUTCSH aBTOMATUYECKN N TECTUPOBAHNE HAYHETCS Cpa3y e nocne
Ha>KaTuS Ha CCbIJIKY.

MponTwn TecT no pasgeny »
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