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OCHOBHI O3HAYEHHY MATPUYHOI AJITEBPU

Mampuyero Ha3uBaeTbCs NPSIMOKyTHa Tabmuis umcen &; (i=1,2..m,
j=1,2,..n), cknaseHa 3 M psAAKIB Ta N CTOBIIIIIB i 3aMKcaHa y BUTIISAIL

&1 @2 - An

A= B21 322 2n :(aij)v

am. 8m2 - 8mn

Jie | —HOMED PSIKa, | — HOMEp CTOBIIIIS Ha MEPETHHI AKUX CTOITh JAHUN CICMEHT.

SKIo M=N, To MaTPUI HA3UBAETHCS K6AOPAMHOK, @ YACI0 M — 11 nopsio-
KoM.

Marpuriis Moke MaTH JIMIIE OUH CTOBIIEIh, 400 OJUH PSIIOK.

SKIo MaTpuIsl Ma€ yci eIeMEHTH PiBHI HYNIO, TO BOHA HA3WBAETHCS H)-
bosoro. KBaipaTHa MaTpuIls, y SKOi yCi €JIEMEHTH KPiM THX, [0 3HAXOAATHCS Ha
roJNoBHi# miaronaimi (i1, @z, ...8mn), JOPIBHIOIOTH HYIIO, HA3MBAETHCS 0id20OHAIb-
Horo. Ta miaroHambHA MATPHUIL, Y SKOI 813=8x»=...8n=1, Ma€ Ha3By 0OUHUYHOI 1
nmo3HavaeThes OykBoro E. Hampukinan, oguHUYHA MaTPHIS TPETHOTO MOPSIKY Ma€e
BUTIIS

1 00

E=|0 1 0

0 01
Jlst mo3HAYCHHS €JIEMEHTIB OJIMHIYHOT MaTPHIl 3pYIHO BUKOPHUCTOBYBATH
cuMBos KpoHekepa djj, BU3HaU€HHH BIJIIOBIHO 3 IPABUIOM
1, npui=k
ojj = { L
0, npu i#Kk

Tomi Ez(éij).

JIBi MaTpuii OyIyTh pisHuMu Mi’K COOOIO, TOAI 1 TUTBKH TO1, KOJU MalOTh
OJTHAKOBI PO3MIipH, Ta BCi IXHI BIMOBIAHI €JIEMEHTH PiBHI Mik co0010. Tomy piB-
HicTe A=B BuMmarae g;=bj;.



BHU3HAYHUK

Ksagpatna matpunss A Mae guznaunuk, MO CKIANAETHCA 3 11 eIEMEHTIB i
Mo3HavYaeThcs cumBosiom defA:

aj] a2 - A

a a eee a
deta = (321 822 2n|

Am. 28m2 ° @mn

Bu3HauHUK yTBOPIOETHCS MiJICYMOBYBAaHHSIM yCiX TaKHX JOOYTKIB €IeMCH-
TiB MaTpHIli, Y KOXXHOMY 3 SIKHX € 0 OJJHOMY 1 TiJIbKH MO OJHOMY CIIEMEHTY 3
KOKHOTO PSIIKA 1 CTOBIIISI MATPHIIi, PUIOMY TTepe KOKHUM JO0OYTKOM CTaBUTh-

. P
Cd 3HAK IIJIFOC 360 MIHYC. HaanKﬂaz[, BU3BHAYHUK JJISI MATPUIIL A -
a1 ap2
- : _|&11 a2 _ .
JOPI1BHIOE: detA = =ajqag2 —a12d21, BHU3HAYHUK JJIsI MaTpUIl
az1 az2

a1 A2 A3
A =|ap1 agy a3 | DOPIBHIOE!

azl a32 as3
a1 42 A3
detA =|ap; ap> ap3 =ayjapazz+ajpazag)+a13az1a32 -
agy agy asz '
—a11323a31 ~a12a21833 ~ a13a22a31
I'padiuHO BU3HAYHHMK MOXKHA [TOJIATH TaK:

ax
as - IOJTAaHKH 31 3HAKOM «+>;
as
13
a 3| - IOMAHKH 31 3HAKOM «-»
a:




BusHauHuKH MalOTh TaKi BIACTHBOCTI!
1. Sxmio KOXKEH eNeMEHT JISSIKOTO CTOBIIIS a00 psKa JIOPIBHIOE HYIIIO, TO 1
caM BU3HAYHUK TaKOX JOPIBHIOE HYITIO.
2. BU3HAaYHMK HE 3MIHUTHCS, SIKIIO 3aMIHUTH PSJAKH MATPHIIl CTOBILISIMHU.
3. Skmo marpuis B yrBopeHa 3 MaTpuil A HepecTaHOBKOIO IBOX Ii CTOB-
B abo psaaxis, To deB=-detA.
4. Bu3HauyHUK, SKWH Ma€ JBa OJHAKOBHX psJIKa a00 CTOBIIIA, JOPiBHIOE
HYJTIO.
5. MHOXEHHS BCIX €JIEMEHTIB JISIKOTO psiika a00 CTOBIIIS MATPHUIll HA YH-
cio K mpu3zBenie 1o 30iIbIICHHS BU3HAYHUKA Y K pasiB.
6. Bu3HaYHWK MaTpUIli HE 3MIHUTHCS, SKIIO JIO KOXKHOTO €JIEMEHTY JCsIKO-
TO CTOBHIIA a00 psAKa HOAATH AOOYTOK BiMITOBITHUX €JICMEHTIB 1HIIIOTO CTOBIIIIS
abo psaaka Ha uncio K.
Hanpuknag, sxiio

1 2 3 1 2
A=|4 5 6|, todetA={4 5 6= 15O+ 2[6[T+ 483
7 89 7 8 — 3T - 2[49-168=0.

ToOTo HaBeacHA MATPHUISI MA€ HYJIbOBHH BHU3HAYHHK. [HIIMMH CIIOBaMH
BOHA Ha3UBAETHCS BUPOONCEHOIO.
IpssmoxyTHa MaTpuis (NM#N) BU3HAYHUKA HE Mae.

Anzebpaiune 0onoeéHeHHA

Minopom Dj enemeHTy &; Ha3MBalOTh BU3HAYHMK MATpPHI, YTBOPEHOI 3
Matpuili A BHKPECIIOBAHHSIM i-TO psiika Ta j-ro cToBIis. Hampuknam, 1 MaT-

putti

1 23
4
A=|4 5 6| minop Di3nopiBHioe D13 =‘7 2' =4[8-57=32-35=-3.
7 8 9
Aneebpaiunum 0onosHeHHAM CICMCHTY & Ha3UBAIOTh Ajj = (—1)i+j Djj -

Hanpuknan, s maTpuii



1 2 3
A=|4 5 6| agrebpaiuHe JOMOBHEHHS J0 €JICMEHTY ;3 IOPIB-
7 8 9

HIO€
4
Apz= (-3 E~J7 j = 1{418- 5(7) = 32-35= -3,

3a 10moMOro anre6pa'1’qHI/Ix JOIIOBHCHD JICTKO OOYHCITIOBATH BU3HAYHHUKH

JUIST MaTpHIb Po3Mipy 3 Ta OLIbIIEe PO3KIAACHHSIM IO €IeMeHTaM Oyab SKOro
CTOBMILI a00 psaaka. J{ims maTpuii

a1 &2 -+ @
a a e a n n
deta=| 2t 2 2N = Sy DAy = Y ayi i, ae K — cTosrems a6o
i=1 i=1
anl a8n2 - apn
PSIOK.
Hanpuknan:
1 2 3 ) ,
detA=2 3 3=10-n™ E~J4 j+ 20(-1) 2 £~14 ;l+ o-p¥3 E‘Js j -
0 4

=10{30-3@)-20{20-13) =3-12-2[{2-4)= -9+ 4=5



ONEPALII HAJ MATPULSIMHU

Tpancnonoeana mampuun

Onepartist mpancnoHysanHs MaTpulli A Toysrae B mepexoii 10 iHIoi Mat-
putti A", psaKaMu SKOi € CTOBIII MaTpHili A, i, HaBIAKH, CTOBIIAMH — PSIKH
Matpuili A. Hanpuxiram, Skimo

216 T
A= , To A" =
6 3 2

o P N

6
3.
2

B 3aranenomy Burimini (&;)'=(a;). OueBnato (AT )T =A.

Marpuryd, Mo CIBIaaac 31 CBOEI TPAHCTIOHOBAHOI MaTpPHIICIO, Ha3WBa-
€TBCA cumempuyrolo. Y Takoi MaTpHLl &;=a;. JKIIo a;=-&;, To MaTpUIis Ha3UBa-
€TBCSI KOCOCUMEMPUYHOIO.

Hdonyuena mampuuysn

VY KOKHOI KBapaTHOI MaTPHIIi iCHY€E donyuena (MpueaHana) MaTpums. Jlo-
JydeHy MAaTPHITIO OJCPKYIOTh, 3aMIHIOIOUN KOKHHM €JIEMEHT BUXIIHOI MaTpHIl
Horo anreOpaiyHUM JIOTIOBHEHHSM, Ta TPAHCIIOHYIOUHU OJICPIKaHy MATPUIIIO aJire-
OpalyHuX JTOMOBHEHD. JoMydueHa MaTpHUIl MO3HAYAETHCS CUMBOJIOM adjA.

Bmpaga 1.
3uaiiTi MaTpuIio B, monydeny mo marpumi A, tobto B=adjA, ko

120
A=-1 1 2
301

3HaxoIMMO aireOpaivyHi JOMMOBHEHHS BCIiX €JIEMEHTIB MaTpwili A.



A_l
112

]
A ——2 =-2 A [t =1 A ——1 =6
21~ 0 - 22 — 1~ 23~ 3 -

w

1

A_2
311

CxJtagaeMo 10JTy4eHy MaTpPHULIO:

1 -2 4
B=| 7 1 -2|.
-3 6 3

Hooaeanna mampuup
Matpuili OIHAKOBHUX PO3MIpiB MOXKHA JI0JaBaTH Ta BiIHIMATH 3a QOpMy-

JIOIO.
&1 &2 - an) (b1 b - b
@1 &2 v dn |, 1 bpp - bpp

3 dm2 - 8m) bt b2 0 bBm

a1ty apt+hp - an+hn
_|@1tbiy aotbpy - @on+hpy

it am2tbm2 - @mnthm
JlomaBaHHS MaTPHUITh Ma€ TaKi BIACTUBOCTI:
1. (A+B)+C=A+(B+C) —acomuiaTHBHHI1 3aKOH;
2. A+B=B+A —xoMyTaTHBHHUH 3aKOH.

Bmpaga 2.
Bnai A 1 2 3 B 3 20
a c a = aB= .
HANTH CyMy MaTpHIh 15 -4 T 12 4



4 4 3
A+B= .
070

Muoxcenna mampuuyp

Martpuiito MOXHa IIOMHOXUATH Ha 4YKciio. [Ipy boMy KOXKHUN €IEeMEHT Ma-

TPHIIl TOMHOXKYETHCS HA 1€ YHCIIO.

ka]_ 1 kal 2 kaln
ka2 1 ka22 cen ka2
A = )= L

MHOeHHS ABOX MaTPHIb MOXHA 3AIMCHHUTH JIMII 32 YMOBH, KOJH KiJb-
KICTh CTOBIILIIB OJHi€i MaTpULi NOPIBHIOE KUIBKOCTI psiakiB iHmoi. Taki maTpuii
Ha3MBAIOTBCS V32000/ceHuMu. SIKIO 1l yMOBa HE BUKOHYETHCS, TOOTO MaTpHIIi
HEY3TOJUKEHI, TO MHOXKEHHS TAKUX MaTPHUIb HEMOJKITUBE.

Hobymrxom matpuni A=(a;) po3mipom mxn Ha Matpuiro B=(;) po3mipom
NXp HasuBaeThes Taka Matpunsd C=A-B =(Cj) po3mipom MXp, y SKOi eIEMEHT Cj
TIOPIiBHIOE CyMi MOOYTKIB €IEMEHTIB -0 psaKa MaTpuIli A Ha BiIOBIAHUH efe-

MEHT j-T0 CTOBIIIS MaTpuili B:
n
Cu=@1mu+m2®a'h~+mnmm=glmkmm,
=1

i=12...m; j=12...p.
JoOyTOK MaTpHLb Ma€ TakKi BIaCTHBOCTI:
1. (A-B)-C=A:B-C).
2. (A+B)-C=A-C+AB
3. k(A-B)=(kA)-B=A-(kB)
Tyt A, B, C —marpuii, kK —awucro.
Bmpaga 3.

0
3uaiitu C=A-B ta D=B-A, skmio A =( ZJ , B= (1 2).
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c=[_g§ _ggjz[_g _?J; D=(10 2r-2))=(-4).

ToOTo omepartliss MHOKEHHS HE KOMYTaTHBHA, [P MHOKCHHI MaTpPHIlb HE
MOYKHA MIHATH MICIIMHA MHOXHUKH.

Sxmo mis matpurs A 1 B Bukonyerscs ymoBa A-B=B-A, To A 1 B HOCATE
Ha3BY nepecmaeHux.

Bmpaga 4.

Bigmykatn yci MaTpuiii TOro X po3Mipy IIepecTaBHI 3 MAaTpPHIICIO
37
A= .
4 3
ab

[Ipunyctumo, mo marpuiis B :( dJ € TICPECTaBHOIO 3 MaTpHIEio A,
C

T00TO A-B=B-A.

3anumiemMo 700yTOK MaTPHIIh:

AB = 3 7)\({a c) (3a+7c 3b+7d)
4 3)1b d) |4a+3p 4b+3d)’

sp=(? © 3 7) (3a+4b 3a+3b
b d){4 3) \3c+4d 7c+3d)

VYmoBa A-B=B-A notpebye, 1100 BUKOHYBaIHCh PiBHOCTI

3a+7c=3a+4b
3Db+7d=7a+3b
da+3b=3c+4d

4b+3d =7c+3d

3Bincu C=$b, d =a. Orxe, marpuns B mae urmsam B =[ i'rab 2}
-
Tyt a, b —0yns sxi uncna.
Moskna nosecty, 1o (A-B)'=B"A’, a
det(A-B)=detAldeB. Q)
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OBEPHEHA MATPHUIS TA ii BUKOPUCTAHHS IJS
PO3B I3AHHS CUCTEMMY JIHINHUX PIBHSHD.

Obepnena mampuuys

[Ipu MHOXEHHI KBagpaTHUX MaTpHLb OJWHWYHA MaTpulls E rpae taky x
camy podb, sk mudpa “1” npu mHOkeHHI yncen. Tomy 3apxau A-E=E-A=A.
[IpomoBKyrodn aHAIOTi0, 3 MHOXXEHHSM, OyIeMO BBaXKATH 00OEpHEHOI0 Ta-
Ky MaTpHITIO A'l, TUTS STKOT BUKOHYETBCSI ALA=AAT=E.
3 pisrocri (1) Butikae detd-defA '=deE=1, a6o
1

detA ™ = . )
detA
PiBHicTh (2) BMarae, o6 BU3HAYHUK MaTpHUIli A He JOPIBHIOBAB HYJIIO:
detA+0.

HKH_IO g BUMOI'a HC BUKOHYETLCS, TO MATPUIIA A — BUPOJKCHA, TOOTO Ta-

Ka, 10 He Ma€ 00epHEHO.

a1 a2 v A
1 : _|a21 ag2 - apn
O3HAUMBIIY BUXIJHY MaTpHII0 A = , MOXKHa TI0-
anl @n2 - ann
Ka3atH, mo odepHeHa Matpuust A nopiBHIOE
M1 A2 o A
1_ 1 1A Az o Aon|_ adA @)
detA detA’
A Anz - Ann

ne Aj —anreOpaiuHe JONOBHEHHS BIJINIOBIIHOTO €JIEMEHTa MaTpui A.

Ile TBepmKEHHS MOKHA TIEPEBIpUTH O€3MOCepeTHIMI OOUMCICHHAMH, TOO-
10 momuokuBIH A Ha A™ 31iBa Ta cripasa. IIpH bOMy BHKOPHCTOBYETHCS BIIAC-
THBiCTh BU3BHAYHHUKA TPETHOTO MOPSIKY:
detA sxkmoi = j

aj1Ai1 +ai2A2 +ai3Ai3:{ 0 smoi#|’
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Bmpasa 5.
120
3naiitu Matpuiio C, obepHeny mo marpumi A =| -1 1 2.
301
1 -2 4
V Bopagi 1 Mu Bxxe obuncinmm matpuiro B=adA - B=| 7 1 -2]|.
-3 6 3
12
O6uncmumo detA =|-1 1 2 =15. CknamaeMo 00epHEHY MaTPHIIO:
30
1 -2 4
c=al=1 7 1 -2
15
-3 6 3

BesnocepenHiM MHOXEHHSIM MTEPEKOHYEMOCS, 1110
120 1 -2 4 1 00
-1 1 2 [—l£ 7 1 -2|=|0 1 0O|=E.
301 15 -3 6 3 0 01

Po36’a30Kk cucmemu NiHiUHUX PIi6HAHb 34 OONOMO2010 00ep-
HeHoi mampuuyi

ManI/ILIi OAaKTh MO)KJ'II/IBiCTB CTHUCJIO 3allucaTu CUCTCMY piBH}IHB nepumoro
CTCIICHS.

a11x tagoXp ta13x3 =by

a1xq +appXp +ap3xg =hy .

agyx +agpXp +agaxg =bg
VY 3arampHOMY BHTIISIIT

A-X=B. (4)

Tyt
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a1 a2 A3 X1 by
A=lap; arxpy az3|, X=|xo|, B=|by|.
az] agz ass X3 b3

Sxmo detA#£0, To oapasy aicTaeMo po3B’ S30K:

Alax=AlB=x=A"1mB.

Bmpasa 6.
3a 10noMOro 00epHEeHOT MAaTPHULIl 3HAUTH PO3B’ I30K CUCTEMH PiBHSHD.

X +tXo+x3=4
X1 +2Xo +4x3 =4.
X1 +3Xo +9%x3 =2

BrnpoBaguMo mo3HadyeHHS:

111 x| 4
A=|1 2 4|, X=|xy|, B=|4
1309 X3 2

[ToyatkoBa cuctema Temnep Mae BUrA: A-X=B.
OOuncnMo BU3HAYHUK MaTpuii A

111
detA=]1 2 4=2.

1 309

3Bakaroun Ha Te, mo de’A#0, icHye obepHeHa MaTpHI, a CHCTEMAa Mac
€IMHUN PO3B’ sI30K. Bimmrykaemo o6epHeHy MaTpHITio. [ 110ro 004YrciumMo aj-
reOpaivHi JOMOBHEHHS yCiX €IEMEHTIB A

2 3‘:6 A12:—1 j:—S A13:‘1 j:l
4 9 1 1

1 1 1
A21=—‘3 j=—6 A22=‘1 j=8 A23=—L j=—2

1 1 11 1 1
5 =2 A32:—1 =-3 A33: =1

OTxe, TOIYYCHOIO 10 MAaTpHIli A MaTPHUIICIO €

A11=

Azl =
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6 -6 2
adjA=|-5 8 -3]|.
1 -2 1

BpaxoBytoun, mo detA=2, 00epHEHOI MaTPUIICIO €

3 -3 1

-1_|_ _
AT=l-% 4 -9,
> 1 7

TTOMHOKHMBIIHE OOMIBI YaCTHHHM MAaTPUYHOTO piBHSHHS Ha A™ 3riBa, micTa-
emo X=A".B, a6o

-3 1| (4 2
2

x=—/j 4—/2 4|=| 3
7

_ -1
17
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PAHT MATPULI. TEOPEMA KPOHEKEPA-
KAOEJJII

Hexaii 3amano marpumo A=(g), i=1,...m, j=1,...n. Buginumo B Marpumi
Oynab ski K pSaKiB 1 CTUTBKH K CTOBIIIB, J¢ K — 4yrcino He Ginbline yuces Mi n,
To0TO K<MiNn(M,n).
Busnaunuk mopsinky K, CKiajeHuii 3 eleMEHTIB, IO CTOATh Ha MEPeTHHI
BHIIIEHUX PSIKIB i CTOBIIIIB, HA3UBAECTHCS MiHOpom K-To opsiaky MaTpuiii A.
Pancom r(A) matpuni A Ha3MBa€THCS HAMOUIBIINI 3 TOPSAAKIB ii MIHOpIB,
BiIMIHHUX BiJ] HYJIS.
Besnocepenabo 3 03HAYCHHSI BUTLINBAE:
1. Pamr icHye mis Oyae-skoi Matpuil, mpuaomy 0<r(A)<min(m,n).
2. r(A)=0roni i Tinbku TOAI, KOtm A=0.
3. Panr kBagpaTHOT MaTpuLi N-TO MOPSAAKY IOPIBHIOE N TOAI i TiIBKU
TOJIi, KOJIM MaTPHIIS HEBUPOJKEHA.
Ha nux nmpaBuinax 6a3yeTbest METOJT 3HAXOKEHHS PAHTY MATPHIII.

Bmpaga 7.
3HalTH paHT MaTpUIIi
3 2 1 -3 -1
2 -1 -1 0 3
A=
4 5 2 -6 -5
1 -4 -2 3 7
[TepeTBOoprMO MaTpuIto A TaKUM YHHOM, IIO0 yCi €JIEeMEHTH OYIb SKOTO
CTOBMI (HAPUKIIAA TPETHOTO), KPIiM elleMeHTa ;3 OOCpHYJIHCS Ha HYJb. J[is
ILOTO A0 IPYTOTo psjKa JOAAEMO TEPIIHiA, IO TPETHOTO TOJAEMO MEPIIUil, TOM-
HOXXEHUH Ha —2, 10 YETBEPTOTO JOJAEMO TpeTiii. OTpuMaemMo

32 1-3 -1

510 -3 -2

A= .
-2 10 0 -3
510 -3 2
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Jlam mepeTBOpUMO MATPHUITIO A TaKWM YHHOM, 100 yCi eIeMEHTH
YETBEPTOTO CTOBIIIIS, KPIM EIEMEHTIB 84 Ta 8p4 OOCPHYIUCS HA HYIb. )i IbOTO
JI0 YETBEPTOTO PsIIKA JOJJAEMO IPYTHid, TOMHOXKeHUH Ha —1. OTpumaemo
32 1-3 -1
510 -3 -2
A= .
-2 10 0 -3
000 O O

Panr wiei matpuni gopisHtoe 3, 00 ii MiHOp 3TO MOPAAKY BIAMIHHUH Bix

HYJIS:
1 -3 -
0 -3 -2=9.
0O 0 -
Hexaii 3amaHo cuctemy M TiHIHHUX PiBHSAHB 3 N HEBIAOMUMU:
11X + 812X+ +anXn =0y
ap1X +agoXp - +agnXn =by
amXq +am2X2 -+ 8mnXn = by
CkiraneMo OCHOBHY MaTpHITIO A Ta pO3IIHPEHY A MaTpPHITIO TaHOI CHCTE-
MHU:
aj] &2 - @ aj] &2 - @ b
a a - a ~ |a a - a b
A = 21 22 2n A= 21 22 2n 2
aml a4m2 - amn ami amz - amn by

BiamoBiap Ha 3amuTaHHA PO iICHYBAaHHS PO3B’ 3Ky CHCTEMH Ja€ Teopema
Kponekepa-Kamemi (HaBoguMo 6e3 TOBEICHHS).

Jlnst moeo, wob cucmema AiHIUHUX PiGHAHL 0YIA CYMICHOI0, HEOOXIOHO i 00-
cmamubo, wob paue it 0CHOBHOI Mampuyi 0OPIEHIOBA8 PAHZY PO3ULUPEHOT MaAm-

puyi.
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SIKIO MpH IIbOMY PaHTH JOPIBHIOIOTH YHCITYy HEBIIOMHX, TO CHC-
TEeMa Ma€ €IMHUI PO3B SI30K. SIKIIO paHTM MEHIII YHcia HeBiToMuX (aje piBHI
MiX c00010), TO cucTeMa Mae Oe3I1id po3B’ SA3KiB.

Bmpaga 8.
Hocniguty, 9u cymicHa cuctemMa

4x1 +3Xp —=3Xg3 = X4 =4
33X — X2 +3X3—2x4 =1
3% + X2~ %4 =0 '
5% +4Xp —2X3+ X4 =3

Ck1azieMo OCHOBHY MaTpHIf0 A Ta pO3IIHPEHY A MAaTpPHUIIIO i€l CHCTEMH
Ta 3Haigemo r(A), I’(A~ ):
4 3 -3 -1 4 3 -3 -1 4
3 -1 3 -2, -~ |3 -1 3 -21
A= A= .
3 1 0 -1 3 1 0 -10
5 4 -2 1 5 4 -2 1 3
EnemenTapHi nepeTBOPEHHS 3aMUIIEMO TAKHM YHHOM:
r(A):

4 3 -3 -1 4 3 -3 -1\ (1 4 3 1
3 -1 3 -2 7 2 0-3 |o 7 2 -3
3 1 0 -1/13 1 0 -1/ |o 3 1 -1|"
5 4 -2 1) (21210 0 1) |0 2110 1
1. 0 0 O 1.0 0 O 1. 0 0 O
o 7 2 -3 |0 7 2 -3/ |0 -3 7 2
0 24 11 0| |0 24 11 0| |0 0 24 11
0 2210 1) (0 70 32 0) (0 0 70 32
10 0 0 1000
01 0 0] [0 10
o =Tr(A)=3
0024 11/ |00 10
007 32) (0000
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r(A):

4

5
11
38

-1
3
0
0

-3
0
0
0

-1 4 4 3

-3 5 7

-1 o| |18

-1 11) |70 32
00010

3 -3 -1 4 4 3 -3
-1 3 -2 1 7 2 0
1 0 -10/ |3 1 0
4 -2 13 (2110 O

4
3
3
5

|
H{

10 00 O 10000
01 00 O] |[01000
0018 0 11| |0 0 1 0 O
00 70 6 38

H

0 0
0 0
0 0 18 9 11

0 0 70 32 38

r(A) =4.

V BignosigHOCTI 3 Teopemoto Kponekepa-Kanemti us cuctema He € cyMic-

HOIO.
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3ATAYI AJ KOHTPOJbHUX 3ABJIAHB

1. 3maiitu MaTpuri B=adjA, skimo

111 1 11
a) A=|1 2 4|; 0) A=|3 -1 2|.
1309 2 -10
2. 3mnaiitu 1o0yTok Matpuib A-B ta B-A
113 1 -1 2
a) A=|2 2 1 B=-2 1 2|,
3 21 1 0 -1
1 -11
2 10 5-12 1 -1
0)A=|5 7 1 B= 2 01 1
1 4 3 1 -154 4

3. BiamykaTu yci MaTpHLi TOTO X pOo3Mipy, IEpecTaBHI 3 MATPHULICIO

oy el

4. 3HalTH yci MaTpHIll IPYroro MOPSIKY, KBaapaT SKUX JOPIBHIOE HY-
JHOBIA MaTPHIl IPYTOTO HOPSIKY.
5. 3naiitu 0OepHEHi MaTpuLi 111 MaTPULb

1 2 1
3 5 a b
a) , 0) B) | 4 3 -2
7 -9 c d
-5 -4 -1
6. 3a momomororo oO0epHEHOI MaTpHLi 3HANTH PO3B’SI30K CHCTEM piB-
HSHB.
X1 +4Xo —5%X3 =8 X1 +2Xo —%X3 =3
a) 12X +3Xo —4x3=9; 0) <5x1 +12xy —2x3 = -1.
X —2X2 —X3 =6 4xX1 +9%Xo —2X3 =2

7. 3HaifTu paHr MaTpuLi



21 1 0 -2
-1 0 3 -5 1
11-3 4 -2|
22 -1 3 -1

2 43 -4 5
a1 -2 1 5 3 6)
1 -2 4 -30

8. Ilpu skOoMy 3HAaYCHHI & pPaHI MATPHII JOPIBHIOE TPHOM?

12 3 -1 3 1 -2 2 -1 3
-11 -2 3 4 3 -1 2 3 -1
a) ; 0) .
21 -2 1 -4 4 -3 -1 4 5
-2 2 3 1 a 0O 0 -5 a a
9. JlocmiauTH, 44 CyMiCHa CUCTEMa
2% +3Xo — X3 =1 2X +2Xo — X3+ X4 =4
3x1 —2X2 +3x3 =0 4X1 +3Xp — X3 +2X4 =6
) X1 +3Xo +2X3 =5 8X1 +5Xxo —3xg +4x4 =12 .

3X1+2X2 +2X3 =3 3X1+3X2—2X3+2X4 =6

20
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Hocnigutyu, yu cymicHa cuctema. Ilpu motpebi po3B’s3aTH 3a JONOMOTOIO

00epHEHOT MaTpHULIi.

1.

10.

13.

16.

19.

22.

X+2y+z=4
3x-5y+3z=1
2x+7y—-z=8
7x+2y+3z=15
bx—-3y+2z=15
10x-11y +5z=36
3X-y+z=9
5x+y+2z=11
X+2y+4z=19

X+3y—-6z=12
3x+2y+5z=-10
2x+5y-3z=6
X+2y+2z=8
3x+2y+2z=10
4Ax+3y-2z=4
X+2y-z=3
5x+12y—-2z=-1
Ax+9y—-2z=2
X+2y=3
-X+y+2z=5
X+z=-2
2x—-y+5z=4
3X-y+5z=0
5x+2y+13z=2

11.

14.

17.

20.

23.

2x—4y+9z=28
7X+3y—-62=-1
7X+9y—-9z=5

X+y+z=-4
-3x+5y+6z=36
X—4y-2z=-19
X+4y—-z=-9
AXx-y+5z2=-2
3y-7z=-6
X+2y+2z=8
3x+2y+2z=10
Ax+3y—-2z=4
X—2y—-z2=-2
2x—-y=-1
y+z=-2
2x+y+3z=-9
8x+3y+5z=-13
2x+5y-z=-5
2x—-4y+z=3
X=-5y+3z=-1
X-y+z=1
2x-y=-1
X+2y—-z=-2

y+z=-2

12.

15.

18.

21.

24,

2x+y=5
Xx+3z=16
5y-z=10
2x-y—-3z=0
3X+4y+2z=1
X+5y+z=-3
5x-y-z=0
x+2y+3z=14
Ax+3y+2z=16
2x—-y—-3z=3
3x+4y-5z=-8
2y+7z=17
X+4y-5z=8
2x+3y—-4z=9
X—2y—-2=6
X-y+z=0
2x+y+z=5
2y-z=3
2x-y—-3z=3
3x+4y-5z=-8
2y+7z=17
Ax+2y-2z=0
X+2y+z=1
y—-z=-3




2x+y-z=0
25.{3y+4z=-6
Xx+z=1

X=2y—-z=-2
26.{2x-y=-1
y+z=-2

X+2y+z=8
27.43x+2y+z=10
Ax+3y—-2z=4

25
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KOPOTKHM YKPATIHCBKO-POCIMCHBKHM JOMOMIX-

besnocepennno

Bignosinauii
Bigmykaru
Buznaunuk
Bukonysatu
Buxopucrartu
Bumora
Buxigaa
BnactusicTh
Bnposagutu
JoOyTok
HoBectn
JlormoBHEHHS
3aranpHun
3BaXKUTH
IcnyBanHs
HemoxnuBo
Otpumana
[lepetun
IIpuennana
IIpsmoxyTHa
Po3B’ s130K
Psanok
CroBnenup
Tob6T0
V3romkeHna

HUUN CJIOBHUK

HenocpencreenHno
CooTBeTCTBYIOIIUI
OTbICKaTh
OnpenenuTenb
BrinonssTh
Hcnonb3oBath
TpeboBanue
Hcxonnas
CBOCTBO
Beectn
[IpounsBenenue
JokazaTp
Jomonuenue
OOt

VYyecTh
CymmecTBoBaHUE
HeBo3mokHO
[Tomyuennas
[lepeceuenue
IIpucoenunenHas
IIpsmoyronbHas
Pemenue

Crpoka

Cronben

To ectb
CornacoBaHHas
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METOANYHI BKA3IBKH
00 camocmitinoi podomu no po3oiiy Kypcy euuioi mame-
Mamuku

“MaTtpuui Ta iX BUKOPUCTaAHHA"

YnopsaHHUKY: Bikrop Onekcanaposuu [lanamapuyk,
Cepriit Onexcanaposud I1IeBIos.
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