Jlexkuis 1. Matpuui. Jlii Hax maTpuusgmMu
OcCHOBHI BiIOMOCTI PO MaTpHUIi

[ToHaTTss maTpuIll 1 po3AlT MaTeMaTUKH - MAaTpUyHa ajaredpa - MarTh BEJIUKE
3HaueHHs B MaTemaTwili. [losSICHIOEThCS 1ie THM, [0 3HAYHA YaCTHMHA MaTeMaTHYHUX
MOJICJICH SIBHII 1 MPOIIECIB 3aMHUCYETHCA B JOCUTh MPOCTUM, a TOJIOBHE - KOMITAKTHIN
MaTpU4Hil popmi.

Mampuuero po3mipy m x n Ha3UBAETHCS MPSIMOKYTHA TAOJIHIIS YHCE, IO MICTUTh
m PAAKIB1 1 CTOBMINB. UnCa, 3 SIKUX CKJIAIA€ThCS MATPHUIIS, HA3UBAIOTHCS €JIEMEHTAMHU
MaTpHII.

MaTtpuili mo3Ha4ar0THCS BETMKUMHU OYKBaMU JIATUHCHKOTO anaBiTy, Hanmpukiaa A
, B, C,..., a 1y MO3HaYCHHS €JICMEHTIB MaTPHUIli BUKOPUCTOBYIOTHCS MaJICHbKI OYKBH 3
[IOJBIHHOO 1HAEKCALIECIO: a ij» A8 i - HOMEp psiAKa, j - HOMEpP CTOBIIIIA.

Martpuus 4,,,, 3a0UCy€TbCs Y BUIIIAL
a
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abo y ckopoyeHoMy 3amuci 4 = (aij ), 1€ I — HOMep psAIKa, j — HOMEp CTOBIILIS

(i=1L2,....m, j=12,...,n).
Harmpuxian,
2 -4 0
4 =
»3 \7T 2 -l

[Topsia 3 KpyrJIMMH 1y>KKaMU BUKOPUCTOBYIOThCS KBAJPaTHI 1Y KKU, HATPUKIIAI:

-6 5 6 9
B3><4 = 2 —1 7 —3
4 -5 1 -2

JIBi matpuiii 4 1 B OgHOro po3Mipy HA3WBAIOTHCS PiBHMMM, SKIIO PIBHI iX
BIJMTOBIAHI €JI€MEHTH, TOOTO a; = bij s Oynp-sxkux i=1,2,....m, j=12,...,n.

Marpuns 4, =(a11 a, - a ), 0 CKJIAJa€ThCA 13 OJIHOTO psJIKa,
n

Ha31MBA€THCsA Mampuuelo-pﬂOKOM.
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Martpuusa B, = , L0 CKJIANAa€TbCs 3 OJHOTO CTOBIILSA, HA3MBAETHCSA

bZl

ml
mampuyero-cmoenuem.
ManI/IHIO-p}II[OK 1 ManI/IHI-O-CTOBHCHB Ha3UBAIOTb 6EKMOPOM.

Martpulisa Ha3UBAETHCS K8AOPAMHOI TIOPSAKY 71, SIKIIO YUCIO 11 PSAKIB TOPIBHIOE
YHCITy CTOBIIIIB 1 JOPIBHIOE 7.

-8 2 5
Hanpuknan, 45,3 =| 3 -8 7 | —KBagpaTHa MaTPUL TPETHOIO HOPAAKY.
-9 2 4

EneMenTu mMatpuili ¢ ., B SIKHX HOMEp CTOBIIIS JOPIBHIOE HOMEPY psiiKa (i = ) ,
y

HA3MBAIOTHCS AlarOHaTbHUMU. J{iaroOHaIbHI €1€MEHTH 1 YTBOPIOIOTh TOJIOBHY Jl1arOHajb
MaTtpuui. Jas KBagpaTHOI MaTpuill TOJOBHY JiaroHaidb YTBOPIOIOTH €JIEMEHTHU
a11,a23,---,4,, - EdemMenta  ay,,dr,_1y,d3y—3)---d, ~ KBAApaTHOI  MaTpHIi

YTBOPIOIOTH MOOIYHY JiaroHab.

KBampatHa wmaTpulli Ha3UBA€ThCS TPHUKYTHOIO, SIKIIO YCI €JIEMEHTH, IO
pO3TaIllOBaHl MO OJHY CTOPOHY BIiJ TOJIOBHOI JiaroHaii, JOPIBHIOIOTh HYJIIO.
Po3pi3HAI0Th BEpXHIO TPUKYTHY MATPHUIIO 1 HUKHIO TPUKYTHY MaTPHIIFO.

-8 2 5 -8 0 0
A3><3 = 0 —8 7 N B3><3 = 3 —8 0
0 0 —4 -9 2 —4

Sxio BCl HelaroHajdbHI €JIEeMEHTH KBaJPaTHOI MaTPHUIll TOPIBHIOKOTH HYIIO, TO
MaTPHIIS HA3UBAETHCS OIA2OHAIbHOIO.

30 0
Hanpuknan, 43,3 =| 0 8 0 | — alaroHanpHa MaTpuLs TPETbOIO MOPSAKY.
0 0 -4

Skmo B JlaroHalbHOT MATpPUIll 7-TO TOPSAAKY BCl JllarOHajbHI €JIEeMEHTH
JOPIBHIOIOTH OJMHMIIL, TO MATPHUIIS HA3UBAETHCS OJUHUYHOIO MAaTPULICIO 7 -TO TIOPSAIKY
1 mo3HavaeThes OykBoro F.

1 0 0
Hanpuknan, E3,3=| 0 1 0 |- oxuHu4yHa MaTpuils TPETHOIO MOPSIKY.
0 0 1

Martputist Oy1b-IKOT0 pO3Mipy Ha3UBAETHCS HY1b06010 200 HYJIEM-MaTPHUIICIO, SIKITIO
BC1 11 €JIEMEHTH JOPIBHIOIOTH HYJIIO:



1.2. Onepauii Hag MATPULSAMU

Han matpursmu, sk 1 Haj 9rciiaMu, MOKHA BUKOHYBATH Psifi OTeparliii, mpuaomy
AesIK1 3 HUX aHAJIOT14YH1 ONepallisiM HaJ YUCIaMH, a JesKI - crierudivHi.

Jlyig MaTpuilb BU3HAUYEH1 HACTYITHI OTlepariii:

1. MHOeHHS MaTpuIll Ha YUCJIO.

2. JlonaBaHHSI MaTpUlib.

3. BigaimMaHHS MaTpHILh.

4. MHOXXEHHSI MaTPHUIIb.

5. [ligHeceHHs MaTPUIl J0 LIJIOT0 I0JaTHOTO CTETICHS.

6. TpaHCTIOHYBaHHSI MaTPHII

1. MHOKeHHsI MATPHILi HA YHUCJIO.
Jlo0yTKkOoM MaTpulli HA YUCa0 (a00 YuCiIa HA MATPUIIO0) HA3UBAETHCS MATPUIIS,
€JIEMEHTaMH SIKOi € JOOYTKH €JIE€MEHTIB JaHO1 MaTPHIll Ha 1€ YUCJIO.

; L (56 1y [20 24
aNpUKIA, KMo A = , TO = .
pHiCTAL, A 3 2 12 8

Ipumirka. 3araabHUl MHOXXKHUK YCIX €JIEMEHTIB MOXHa BHUHOCHUTH 3a 3HaK

. 10 -8 12)_ (5 4 6
marpuni. Hanpuknan, = .
pHILl. Hatpriciad 6 2 0 301 0

3okpema, 1o0yTok Matpuii A Ha yucio 0 € HynpoBa Matpuils, T00T0 0- 4 =0.

2. JlonaBaHHSI MATPUIb.

IMpumitka. Onepaiisi CkiaJiaHHS BHU3HAYEHA JIMIIE A MaTPUIb OJHAKOBOIO
po3Mipy.

Cymoro 060x mampuub A i B 00HaK08020 po3mipy mxn HA3UBAEMbCA MAMPUYS]
Cxn = A+ B, enemenmu sxoi 0opienioroms cymam 6iON0BIOHUX eleMeHmi6 Mampuyb,

mobmo Cij=aj +bl~j onaycix i=1,2...,m; j=1,2,..., n.
7 3 0 0O 1 4
Hanpuknan, A = , B= , .
55 6 -2 5 1
7 4 4
C=A4A+B=
3 10 7

B oxpemomy Bumnaaky 4+0=A4.



3. BizHiMaHHS MATPHUUb.

Ipumirka. Onepanisi BiAHIMAHHS BHU3HAY€HA JIMIIE JJIi MATPUIb OJHAKOBOI'O
po3MIpy.

PizHu1er0 1BOX MaTPpHUIb OJTHAKOBUX PO3MIPIB HA3UBAETHCS MATPHUIISI TOTO CAMOT0
pO3MIpy, €JIEMEHTH SKOi JOPIBHIOIOTH PI3HUIIM BiJMOBIJIHUX €JIEMEHTIB MaTpHIlh
3MEHIITYBAHOTO 1 B1JI’EMHUKA.

7 3 0 0 1 4
Hanpuknan, A= 5 , B= )

5 6 -2 5 1
7 2 -4
C=A-B-=
7 0 5

MaroTh Miclie Taki BIaCTUBOCTI BUIIIEHA3BAaHUX OMepalliii HaJl MaTPULISIMHU:
[Toznaunmo A4, B,C - matpwuili, o,f3 - yucna.

1) A+B=B+ 4

2) (A+B)+C=A4+(B+C)

3) a(A+B)=ad+oB

4) (a+B)-A=0d+p4

5) oc-(BA) =(OLB)'A

4. MHOKeHHSI MATPHUIIb.

Ipumirka. Onepariss MHOXKEHHsSI MaTpulll 4 Ha MaTpuIi0 B BU3HAuYEHA JIUILE
TOJI1, KOJIM YUCJIO CTOBIIIIB MEPIIOT MATPHUIl A JOPIBHIOE YUCITY PSIKIB APYroi MaTpUIll
B (To6T0 MaTpuIll MalOTh OYTH Y3TOJ>KEHUMH).

Hanpuknan, 4, - B, - y3romxeni marpuui, 4, - M, , - HEy3rOJXKEHI.

Jobymkom 0eox ys3zodicenux mampuup A, ;. -Bi,,  HA3UBAEMbCA MAMPUYSL

0opisHIOE CyMi 00OVMKIB elleMeHmi8 | -20 psodKa

C KOJICHULL eniemMenm sKOol Cjj

mampuyi A Ha 8i0n0GiOHI elemeHmu j -20 cmognys mampuyi B :

mxn-’
Cjj =al~1b1j +ai2b2]~ "‘---"‘aikbk] Z alp pjr L= L2,....m; j=1,2,...,n.

ToOTo nyist Toro, MOO OTPUMATH €IIEMEHT Cjj matputli C = AB, Tpeba eJIeMeHTH i -TO
psnka Matpuili 4 TTIOMHOXHUTH Ha BIATOBIHI €JIEMEHTH j- TO CTOBII MaTpuill B i

OTpUMaH1 TOOYTKH JOJIaTH.

IMpuxnan 1. 3uaiitu 100yToK MaTpullb 4- B, e
-1 0 1
1 0 2
= ;B=1'5 1 4
310
-2 0 1

o Po3B’s13aHHS.



1. 3Haiinemo po3Mmip MaTpuli-I00yTKa  (AKIIO MaTpulll  Y3TOJIKEHI1):
4.3 - B33 = Cox3-
2. O6uucnumo enemeHTH Matpuil C, YMHOXAIOUHM €JIEMEHTH KOXKHOTO PAJKa
MaTpuIli A Ha BIAMOBIIHI €JIEMEHTH CTOBMINB MaTpuIli B . Takum 4nHOM:
c €11 €12 €13 1(-1)+0-5+2(-2) 1-0+0:-1+2-0 1-1+0-4+2-1
_(021 Cro 023]_(3(—1)+1-5+O(—2) 3-:0+1-1+0-0 3-1+1-4+0-1]'

5 o503
TPUMVEMO — .0
PHMY 2 17

Hpuxnan 2. 3naiitu 100yTKM MaTpullb A-B u B- A, ne

1 2 1 1 3
A= , B= )
31 0 1 2
o Po3B’s13aHHS.

1. 3naiizeMo po3mip MaTpulli-To0yTKa A-B (AKII0  MaTPUIl Y3TOJXKEH1):
Aryz - Byyy. JloOyTOK A-B HE iCHye€, TOMY IIO KUIBKICTh CTOBILIB MaTpuull A4 He
JOPIBHIOE YUCIY PSIAKIB MaTpulll B (MaTpHIll HEY3rO/HKEH]).

2. 3HaiimeMo po3Mip MAaTpUIli-I00yTKa B-A (SKI0  MaTpUIll Y3TOJKEH1):
Byyo - Ays = Koys-

3. O0uucIUMoO eneMeHTH MaTpulli-Io0yTka K , YMHOXKAIOYH €JIEMEHTH KOKHOTO
psiika MaTpuIll B Ha BIAMOBIAHI €JIEMEHTH CTOBIIIIIB MaTpuili 4. Takum 9uHOM:

1 3)(1 21
K= : =
12)3 10
o _[f R k(11433 12430 1143:0)
233 1-142-3 1:242-1 1-142-0

kyr kyy ko3
(10 5 1
17 41

5 o (105
UMYEMO = . = .0
Py 7 4 1

Ipumitka. Oniepalliss MHOKEHHSI MaTPHUILIb Ma€ BIIMIHHOCTI BiJl MHOYKEHHSI YUCEII:

a) Sxmo noOyTok Matpullb AB iCHye, TO MICJIs NMEPECTAHOBKH CITIBMHOXHUKIB
MICIISIMU TOOYTOK MaTpuilb BA MOXKe 1 HE ICHYBaTH.

0) SAxuo HaBiTh 100yTKH AB 1 BA 1CHYIOTH, TO BOHH MOXYTbh OYyTH MATpPHUISIMU
PI3HUX PO3MIpIB.

B) Y pasi, konu obunsa noOytku AB 1 BA icHyioTh 1 oOuaBa — MaTpulll
OJTHAKOBOTO PO3MIipY (11€ MOKJIMBO JIMIIIE IPU MHOXKEHHI KBaJIPaTHUX MATPUIIb OJIHOTO
MOPSIZIKY), KOMYTaTUBHUM (TIEPECTABHUI) 3aKOH MHOKEHHSI B OUTBIIOCTI BHUMAJKIB HE
BUKOHYETHCH.

r) JIoOyTOK MBOX HEHYJIHLOBUX MaTpPHIlb MOXE JTOPIBHIOBATH HYJbOBIH MaTpHIii,
T00TO 3 TOTO, 0 A - B =0 , He BUTIKae, mo 4 =0, abo B =0 . Hanpukinan,



0.

11 I 1 0 0
A= #0;, B= #0, AB=

11

Hpuxnan 3. 3naiitu 100yTKM Matpullb A-B 1 B- A4, ne:

0 3
2 1 1
A= ,B=| 1 5.
0 3 2
-1 1
0 12
o Po3B’sa3aHHSL. A2X3 'B3><2 = C2><2 = 5
1 17
0 2 =2
B3><2'A2><3 :D3><3 = 2 16 11|, T00TO AB # BA.®
-2 2 1

Hpuxnan 4. 3naiitu 100yTKU MaTpullb A-B 1 B- A4, ne:
1 2 0 5
A= ,B= .
3 4 6 8

12 21 15 20
; BA= ; TOOTO AB# BA.®
24 47 30 44

o Po3B’s3aHHS.

B okpemoMy BuMagKky KOMyTaTUBHUI 3aKOH BUKOHYETHCS I AOOYTKY Oyab-aKOi
KBaJpaTHOI MaTpulli A 71 —TO MOPSAJIKY HAa OAMHUYHY MATPUIl0 £ TOTo X MOPSAIKY,

IpUYOMY 1IeH T100yTOK JOPIBHIOE A :

AE=FEA=A
ap a,, Ay I 0 ... 0 ap; ... ayy
A E - ar; an a,, (|0 1 ... 0 _ Cf'z.l O P 4
Apl  An2 Anm 0 0 1 Apl Apm
1 0 ... 04y a;p ... ay, apq ay,
B A - 0 1 o 0|l ap; ay ... ap, _| a2 - ag, _ A
0 0 ... 1 )\a, a,n ... a,, a, A,

TakuM YMHOM, OIMHUYHA MATPHUIIS MPYU MHOKEHHI MAaTpPUIb TPA€E Ty K POJb, LIO 1
4yucio | mpyu MHOKEHH1 YHCell.

Ipumitka. OCKUIbKH B 3arajibHoMy BuUNaAKy AB # BA, 3aBxau Tpeba CTpOro
CTEXXHUTH 32 MOPSIKOM MHOKHUKIB. MaTpuili, sl SIKUX BUKOHY€ETbCS pIBHICTh AB = BA

, HA3UBAIOTHCA NIEPECTAHOBOYHUMMU.



1 2 -3 2
A= - B= .
-2 0 -2 -4
1 2y{-3 2 -7 =6 -3 2 1 2 -7 =6
-2 0)l-2 -4)" 6 -4 2 -4)l-2 0)"l6 -4
[{ixaBi BIaCTUBOCTI MalOTh TakK 3BaHI MaTPHIIl MEpeCTaBICHHS

1 0 0 1 2 3 1 2 3
ePA=|0 0 1]x[4 5 6)=|T7 8 9
0 1 0 7 8 9 4 5 6
1 3 1 0 0 1 3

e AP= |4 6]l x[0 0 1]=14 6

7 9 01 0 79

5. IlinHeceHHs X0 LIJIOT0 JOAATHOIO CTEIeHs.

v LN S
v L

L{inuM T0JaTHUM CTeNeHeM m KBaapaTHoi Matpuii A - A" (m > 1) Ha3UBAETHCS

n00yTOK m MaTpullb, piBHUX A, TOOTO:
A" =4-4-... A4
%,—/
m pas
[Tpumitka. Onepartist iJHECEHHsI 10 CTETICHS BU3HAYAETHCS JIMIIE I KBAAPATHUX
MaTpPHIIb.

3a BU3HAYEHHSIM BBAXKAIOTh AO =F.
CreneHi MaTpuIlb MalOTh BIACTUBOCTI:

A= 4
g -Ak :Am+k,
(4

1 2
Hpuxaan 5. 3naitu A2, ne A :[ )

(3 306 I )

3BepTacMo yBary Ha Te, mo 3 piBHOCTI 4™ =0 11e He BUXOMUTH, 110 Matpunsd A =0

o Po3B’s13aHHS.

. Hanmpuxuan:

R I M A



6. TpancnoHyBaHHsI MATPULi — ye nepexio 6i0 mampuyi A 00 mampuyi AT 6

AKIU pAOKU 1 CMOBNYI NOMIHAIUCA Micyamu i3 30epedcenHAM nopsaoky. Mampuyst AT
HA3UBAEMbC MPAHCNOHOBAHOIO 6IOHOCHO Mampuyi A :

ayp  4pp A1n ayjp 4z Aml
a a a a a oo a
Aml w2 -+ App A1y, Aoy Amn

Sxmo matpunst 4 Mae po3Mip m X n, TO TPAHCIIOHOBaHA MaTPHILI AT mae po3Mip
nxm.

4 5 6

N n

1

1 2 3 T
Hanpuknan, A,z = ;0 A 3 =12
3

BrnactuBocTi onepailii TpaHCTIOHYBaHHS:

1)(AT)T — 4
2)(rd)" =24’
3)(A4+B) =4 + BT
4)(4B)" =BT AT



