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| NoAarAaclaopds mvékwy |
Napadeypa mvakwy [3 X @ ax 4|

________________

To ywopevo
EVOC Tivaka A = [aij] tumou 3 X 5
LLE TOV TIlvaKa B = [,Bjk] Tumou 5 X 4

elvat o mivakag I' = [y ] tomouv 3 X 4 |
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Noapadetypa moAAarmlaolacpol rvakwy [2 X 3] - [3 X 2]

Mpocoxn! Asv pmopw va toAAamAcLAoW TivaKeg ortotacdnmote popdnc. MNa
vaL TTOAAQUITAQGLOOTOUV SUO TIVAKEG TIPETIEL VAL ElVAL TNG LOPPNG: Ay * Bpxy

y12 _ri1=1(-1)+2-0+3-2 y12]=[5 1]
b y22 y21=4(—1)+5'0+6'2 Y22 8 -5

MNa va umtoAoyicow To GTOLXEID Vo1
noAAamnAaoctalw ta oTolyeia tng 2"

YPOAMMAC TOU Ttivaka A pE Ta avtiotowya
otolxeia tn¢ 1"¢ otiAng tov mivaka B.
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MPpakTIKA oNMACia TOU TTOAAQTTAOCIACHOU TTIVAKWYV

Mapadeiypa 1

ma VIR L ATe ey i \ To o€ OpX. TWV UAIKWV auTwy ava
, XPSIGCOUGUTEI Ta UAIKG De kg Tmou KIAG, yia Ta €Tn 1992 kan 1993, €ival 6TTwg
@aivovTal OTOV TTAPAKATW 2 X 3 TTiVOKA: SEiXVEl O TTAPOKATW 3 X 2 TTVAKOC:

Akevpr Zayapn  Bovtuvpo 1992 1993

160 180 | ahevpt

B=|170 200 | Cayopn

0.4

0.3 } Il yhxiopo

L YASGIN / 900 1200 | Bovropo

[a va Bpoupe , TTOAAQTTAQC1AJOUUE TIC
TTOOOTNTEG TWV UANIKWV ME TIC AVTIOTOIXEC TIMEC KOI TTPOOBETOUNE TA YIVOUEVA AUTA.
AnAadn, 1o KéO'TOQ TOU rl 10 1992 NTav 1,2+ 160 + 0,6 * 170 + 0,3 * 900 = 564

H TTapatmavw d1adIKaoia TTEPIYPAPETal 160
SRURSLEE R LR RN (12 06 03] 170 |=[1.2-160+0.6-170+0.3-900] = [564]

900

O mivakag 1x1 [564] AéyeTal yIvOUEVO TNG TTPWTNG YPAMUMNAS Tou A €TTi TNV TTPWTN OTRAN Tou B.



MPpakTIKA oNMACia TOU TTOAAQTTAOCIACHOU TTIVAKWYV

MNapadeiypa 1 (cuveExeia)

Avaloya, nrav 1,2+ 180 + 0,6 - 200 + 0,3 » 1200 = 696

AnAadr) TTAPICTAVETAI JE TO YIVOUEVO TNG TTPWTNG 180
YPAUMNAG TOU A £TTi TV OeUTEPN OTAAN TOU B [L2 06 0.3]| 200|=[696].
1200

Opuoiwg, Arav: 1,4+ 160+ 0,8 170 + 0,4 - 900 = 720
N O€ JOP®N TTIVAKWYV 160

[14 08 04]|170(=[720].
900

180

EVW) NV EREVENREPA RN R PO A (14 08 04]| 200 =[892].
1200
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MPpakTIKA oNMACia TOU TTOAAQTTAOCIACHOU TTIVAKWYV

MNapadeiypa 1 (cuveExeia)

Apa, TEAIKA o TTivakag [ deixvel

O Tmivakag [ TTou TTPOKUTITEI UE TOV TTIO TTAVW TPOTTO AEYETAI YIVOHMEVO TOU TTivaKa A PE TOV TTiVOKO
B kal oupPoAiletal ue A+ B 1 AB , dnAadn

180
| 564 696
170 200 :

720 892
900 1200| ~
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|]E- : n lignes p colonnes ‘

Avanapadaotoon —
noAAanAacLocpou (B ) by
TIUVAKWV

P e [ v Omn Cml P Crnk e crrrp

\ /

A m lignes n colonnes| IC =& x B : m lignes p colonnes ‘
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[ [MOAQTAQOLOLOLOG TILVAKWV ]

flvopevo tou mivaka A = [ay; | tomou u X p
LE ToV Ttivaka B = [,Bkj] TUTIoU p X V
A€yetal o mtivakac I’ = [yij] O OTTOLOC ELVOIL TUTTOU U X V KOl

KaOe GTOLXELO TOU €lval To aepowua TWV ywouevwv TWV P OTOLELWV
NG I-YPAMUNG TOUu A YE Ta avTioTolya p OToLXELa TNG J -oTNANG Tou B.

2UVKEKPLUEVOL EXOULLE:

(- p )

Yiji = ®i1B1j + QigB2j + -+ AjpBpj = z i B
=)

-

ABpolopa yia k ano 1 éwg p
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[lapatnpnoeLC
1) Av opiletal to ywouevo A - B 6gv opiletal ovayKooTIka To ywvouevo B - A.

Nx.A=1[1 4]xouB = [_01 ;], to anotéheopa 4 - B givat Stadotaonc 1 X 2,

EVW TO YWOUEVO B - 4 = [_01 é] -[1 4] 6ev npaypatomnoteito!
2) Akopn Kkt av opilovtal ta ywwopeva A - B kat B - A tote dev LoyUeL mavia
A-B=B ANy A=[1 4]kuB = [‘11“]
WwteAd-B=[1-44+4-1]=18], éwdotaonc 1 x 1

SO et

] , Olaotaong 2 X 2!

Apa yeviKa (aKOMOL KL OV OL TILVOLKEC ELVOLL TETPAYWVLKOL TNG LOLaC
dtaotaonc) woxvetA-B #B - A

Kallia Pavlopoulou 2022-2023 9




[lpocoyn!

* 3tn Dewpia Twv Mvakwv 6ev aknBeveL TAvTa n CUVETAYWY

e AnAadny, propeiva oyt A B =0 pe A # O kol B # O

Noapadeiypa: Na 4 = [8 ?)] + Okat B = [é 8] # O loyveL oTL

02.[1 O_[OO

A'leoo o ol lo o

|=0.apaa-B=0.

E€aoknon : Na uTtoAOyLlOETE TO YIVOUEVO TWV TILVAKWY A =

Y B | 1 1
1 1 1lxauB=]1 2

1 1 1 -2 -3
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e Kata cuvemetla, AEN LoxUeL mAvTa n CUVETTAYWYN:
A-B=A-C=>B=C

e Av opwc o mtivakac A eivol avilotpePuocg (Ba to dovpe otn
OUVEXELQ) TOTE LOXVEL

A-B=0>B=0

[evikaQ 0TNV ammaAoLdn TILVOKWV TIPETIEL VAL
£lLOLOTE TTOAU TIPOOEKTLKOL

Kallia Pavlopoulou 2022-2023
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|16LotNTEC MoAAamAaoLacpou Mvakwy

* [NpooeTapLloTKN OLoTNTAL:

A-(B:-I')=(A-B) T, ywamnivokec A € I1

uxpr B € Hpsyy , I € 15

* EmpepLotikn Wdlotnta:
* [La tivakec kataAAnAou tUmnou LoyUEeL
A-(B+T')=A-B+A-T
kat(A+B) - I'=A-T+B-T

e AvtipetaBetikn: Mevika dev Loyvel!
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O povadialog ) tavtotkog rivakag I, € IT,,

[, =1: =~ |elvaldlaywviog mivakag Kat EXEL TLC LOLOTNTEC:

cA-I,=1,-A=AVA €T,
*B -1, = B,VB € [I,5,
oI, -C=C,VC € [y,

¢ Iv — [611] ) OTIOU 61] — 6(l,]) — {

deAta tou Kronecker.

l,avi=j |, |
0,avi# ] elvol n ouvaptnon

Kallia Pavlopoulou 2022-2023
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[ O avaotpodoc nivakac evog nivaka 4 tumovu X v }

Av A elval evag u X v mivakag, A = [ai j] € Il,,,,, T0TE 0 avaotpodog
rniivakag (transpose matrix) tou A cupBoAiletal pe AT i Afkau eivat o
TILVOLKOLG TTOU EXEL YLOL YPOLUMEG TLC OTAAEC KOl YLt OTAAEC TLC YPALLEC ToU A
LLE TNV 0L oeLpa, dSnAadn

| A7 = [a;] € Mo |

* EvaG TETPAYWVLKOG Ttivakag A = [ai j] € II,, Aeyetal
* JUMMETPLKOC (symmetric matrix), av LoyUeL: [AT = A ], odnA.

e AVTLOUMMETPLKOC (antisymmetric matrix), av tcxosL:[AT =-A ]
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[Topadelyuota:

il
+ A =3
0
-
*B = [-2
3.

1 3 07

1 || o avdotpoddc tou eivato AT

-2 1 -5

..

, 0 avdotpoddctou eivato BT =1 =2 3].

Kallia Pavlopoulou 2022-2023
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[Napadeiypara:

e O mmivakac A = w1 | ElvoL CUMPETPLKOG (AT = A).

* O ivakac B =

Ta otoyeia tng Kupiag dtaywviov eivat OAa pndEv!

Aev givau tuyaio:
Z€ KAOE VTIOUMHETPLKO ivaka, LoxVeLl: Vi, j = 1,2, ..., Vv, aj= —Qjj

> Nai=jeyovue a;; = —aq;;oa;+a;=02a; =05a; =0
Apa, ylot i = j TTPOKUMTEL OTL:
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|OloTNTEC Avaotpodou Tiivaka:

1) (A+B)'= AT + BT ,VA,B € Il
2) (AA)"'= 24", vAell,, VAER
3)(A-B)'= BT - AT ,VA€ Il,y,,

4) 117/1= L,

5) (AT)'= A, VA € I,
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