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MINAKEZ

Eva cuotnua dvo eElowoewv o’ BaBpou pe SUo ayvwoTou , TT.X.
2x+3y =1
3x— y=7

Xapaktnpiletotl TARPWC

Qo Touc £€L aplBuovc: 2, 3, 1, 3, -1, kat 7.

O KOBEVOC EXEL CUYKEKPLULEVO «pOAO» OTO CUOTNMOL:

* €lVOL | OUVTEAEOTIC TOU X 1| OUVTEAEDTNC TOU Y 1| 0TAJEPOC 0POG, KAl
* AVNKEL N OTNV TpwTN N otn deutePn e€lowan.

To cvotnua Ba pumopoUcE VoL OPLOTEL TTANPWCE OTTO TOUC 6 TIAPOTTOVW
aplOpoulc, ypappevouc pe opBoywvia dtataén os 2 ypappEC Kat 3
oTNAEC, woTe va SNAwVETOL N BEon MOV KATEXOUV OTO CUOTNHAL:
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2 3 1 <
3 -1 7 <

* Mo tétola dlataén aplBpwv AEyetal rivakac 2 Ypouuwy Kot 3
oTnAwV N anAad mivakog 2 X 3.

* [padetad:
lg —31 17 ﬂ(g —1 7) HB —1 7”
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[ OpLopoc Nivakoa ]

* [evika kaBe opBoywvia dtataén u - v aplOuwv (U, v € N*) o€ U YPOUUES KOL V OTAAEC

Aéyetal rilvaxag g X v (matrix) kat cupBoAiZetal

A11
A=1] :

Ayl

A1y

Ay

=la;l1<isu,1<j<v

* OLaplBpuol mou optlouv €vav Ttivaka Agyovtal ototyela tou mivaka (elements of a

matrix) .

* To otolxeio mou avnket otnv i -ypapun (1 < i < p) katj -otnin (1 < j < v)
oupBoAiletal ouvnBwg a;;.

* OL Betikol aképatot i, v ovopalovrtol SLoTdoELS TOU TivaKa.
* To ouvoAo OAwv Twv TIVakwy dtactaong U X v oupBolietat e My, N 11, ., .
* To cUVOAO OAwV TwWV TlvaKkwyv dtactaong v X v cupuPoliletal ue M, n 11,

(teTtpaywvikol rtivakec dlaotaonc v ).
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Napadewypuo:

1 |2 | 3
Atvetow o mivakac A = |4 |5 | 6].
L7 |8 ]9l

~———

To otolelo a3, Tou Tivaka A gival to otolxelo mou Bploketal otnv 3N
ypouun ko tn 2" otnAn, dnAadn o apbuoc 8.
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2 NUELwon:

Otav POKEeLTaL YLa TIVAKEC LEYAAWVY OLAOTACEWY, LUTTOPOULLE Val
SlaxwpLloou e tov aplbuo mou poaodlopilel Tn ypaALLU o Tn oTNAN
LLE EVOL KOUULAL.

* 2e evav miivaka 100 X 50 to otoyelo agy 3 AVAKEL TNV 84" ypappn
KAt TNV 31 oTNAN EVW TO ag 43 AVAKEL OTNV 81 ypapun Ko TV 43"
oTNAN.
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[ H axeon tng Lwotntag oto ouvoAo I, }

AUO Ttivakeg A = [al-j] KaLB = [,Bij] 1dlou tumou i X v eival oot
(equal) av kot povo av Ta avtiotowa otolxeia Toug TawtidovTal.
AnAadn:

A=BoV1i<ispuV1<j<va; =g
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Xpnon Nwakwv

1) To po®ntiko duvapLko evoc oxoAeiov kata GuUAO Kol KAt TaeEn
LUtopel va mapaotabel pe mivaka 2 X 3. M.x.

[125 82 60
101 85 57

10 oroio 6ivel eva mANBoc¢ mAnpodoplwv: otnv A taén pottouv 125
ayopla kat 101 kopitola, ta kopitola tne I taénc eivat 57, ktA.

A B [

125 82 60 AyopLa
101 85 57 Kopitowa
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2) To TPOOWTILKO EVOC EPYOCTACLOU KATAVEUNEVO O 3 KATNYOPLEC KOl
o€ 5 tunpata pmopet va mapoaotaBbel pe mivaka .. 3 X 5:

128 205 316 107 156]
250 318 354 285 204
400 389 425 376 158

Tou pac mAnpodopel otL
0TO 4° Tunpa TG 2NS KaTnyopiag amaoxoAouvtal 285 epyatec,
oto 3° tunpa tnN¢ 3"S katnyopiac 425 epyatec K.T.A.
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OLmAnpodopiec autec Ba pmopovoav va
d0B0oUv Kal TNV Hopdr ToU EMOUEVOU TILVOKAL.
Y€ KAOE KOUTAKL CNUELWVETAL TO TTANBOC TWV
OUYKOLVWVLOKWV OCUVOECEWV HETAEY TWV
QVTLOTOLXWV TIEPLOXWYV TNC TPWTEVOUOAC:

3) 21O EMOLEVO OXNMO EXOUME Eval
LLEPOC TOU CUYKOLVWVLOLKOU SLKTUOU
NG MEPLOXNG TNC TTPWTEVOUOAC:

MNepaiag®

AnAadn, pmopel va ekppaoTtel pe Tov EMOUEVO Tiivaka 5 X 5 :

NN NW O
_,m N O W
_ o ON N
COoOoOR N
CORR N
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4) Mia SLEANC oXEON UE TNV oTtola cuvdEovTaL Ta oToLXelol SUO TTEMEPACUEVWV
OUVOAWV UTopEL va mapaoTaBel pe Evav Ttivoka Tou omtolou ta otolyela eival 1 R O,
yLol TNV TIEPLUTTWON OXETLOUEVWV ) OXL OTOLXELWV TWV CUVOAWV.

M.x. n duueAng oxeon mou divetat Mmopetl va avarmapoaotadel pe
LE To Beloblaypappa TOV TtivoKa

AnAadn, unopel va ekppaoTel e Tov emMOpevo mivaka 4 X 3 :

=
2o

O
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[Ei&n Mwvakwv @ X v]

* NMivakag-ypapur), otav p=1, (tumou 1 X v)

T[XA — [3 — 6 7] (S H1X3IB — [O 1] (S HlXZ'

* Nivakoag-otijAn , otav v=1, (tumou p X 1)

) 1
n.x.F=[5]EH2X1,A= 1

1.

* Mivakac-otowelo , 6tav p=v=1, (tumou 1 X 1)

. E=[-5], Z=[7], H=[0].

Kallia Pavlopoulou 2023-2024
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* Tetpaywvikog (square matrix) , otav p=v, T.X. [(2) _31] ,

==
O RO
= OO

[evikn popdn:

[Ty
* Ta oTOWXELQ (11, Xy, .., Oy, AEYOVTOL OTOLYELO TNC KUPLOS 1
npwtevovoac daywviov

* T OTOWELA A7y, A2(y—1)) -+ A1 AEYOVTOUL OTOLXELD TNG
deutepevovoac diaywviou

* To ABpolopo TwV OToLXElWV TNC KUPpLag Staywviou Aéyetal yvoc tou
nivoka A

[trA = 11 + (V%) + ...+ A,y ]
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2NUELWON: 2€ KN TETPAYWVLKO Ttivaka A € 11,4, , To oTol el
11, Ago, ..., A OMOU k = min{u, v} kaholUvtal oTolxeia TG KUpLog
Sdlaywviov tou Tivaka A.

0 3],B =

* [La tapadelypo oTouC TVOKEC A =

10 11 12

* TO OTOLXELO 11 = 2 €lval TO LOVO OTOLXELO TNG KupLag Slaywviou Tou
A,

* evw Ta otowela f11 = 1,5, = 5, 33 = 9 €lval ta oTtoLyela TNG
Kuptac dtaywviou tou B.

Kallia Pavlopoulou 2023-2024
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* TPYWVLKOC KATW OTav iVl TETPOYWVLKOC [ai j] TUTIOU vV X V Kol OAd. Ta
oToLXEla TTOVU BploKovTol Tavw armo tnv KupLa Staywvio gival pndevIKA.

{Vi<j,aij=0]

o[>, ]

* Tpywvikoc dvw otav elval TETPAYWVLKOC [ai j] TUTIOU vV X V Kol OAa T
oToLXela Tov BplokovTol KATw armo TNV KUpLa Staywvlo eival pnOEVLIKA.

Vi>j,a;=0|

Mrnopei va €xeL 0 oe AAAecg Ooelg, bev
glval amayopeuTIKO

T.X.

Kupla Staywviog
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* Araywvioc (diagonal matrix), otav ival TETPAYWVLKOC [ai j] TUMOV V X V
KOLL LOXUEL

[ Vi#j,1<i,j<va;=0 ]

AnAadn TETPAYWVLKOC OTIOU OAa Ta oToLXEla tou gV avrnkouv otnv KupLa
Slaywvio givat oAa pndev.

5 0 0 0
“[2 010—20 0
X1lo —1l'lo 0o o0 o

0 0 0 -3

YupBoAitetad:

= 5 : r] A= diag(all, X22, -y avv)
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e MNapatnpnon:

Av €vac Tivokog [ai j] TUTIOU V X V ELVOIL TAWUTOXPOVA TPLYWVLKOG
AVW KOl TPLYWVIKOC KATW, TOTE Ba sival SLaywvioc mivakog Kot
avtiotpoda.

Kallia Pavlopoulou 2023-2024
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Mpatelc I'ILvdev:[I'Ipéoeson Mwakwv ]

* Mia Bropnyavia nAektplkwyv eldwv OLEBeTE o€ Eva pnva:

Wuyeia Koullveg  mAuvtnpla
18 35 21 2tnv ABnva
13 29 22 2tn O@eococalovikn

* Kol Tov EmMOpEVo pnva:

Wuyeiaw  Kouliveg mAuvtnpla
22 19 12 2tnv ABnva
25 18 31 >tn Oscoalovikn

* Tote Toug SUO avToUC UNVEC N Blropnxavia 61eBeoe cUVOALKAL:

Wuyeiaa  Kouliveg mAuvtnpla
18+22 35+19 21+12 Stnv ABAva
13+25 pASE B 22+31 2Tn Oeococalovikn

Kallia Pavlopoulou 2023-2024
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* H kivnon tn¢ Blopnxaviag kabe pnva aAAd Kol GUVOALKA TtEpLypadETOL
QVTLOTOLYO LLE TOUC enéuevouq TILVOLKEC 2X3:

A= [18 33 ] n kivnon tn¢ Blropnyaviog tov 1° pnva
13 29 22

B = L) 12] n kivnon tng Bropnyaviog tov 2° pnva
25 18 31

H kivnon tn¢ Blopnyavioc cuvoAlka touc SU0 PMAVEC:

F—[18+22 35+ 19 21+12]: 40 54 33

“113+25 29+18 22+311 " [38 47 53]:A+B

* O mivakag I" Aéyetol G@Bporopa twv rvakwv A kat B. Fevika opl{oue:
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ABpolopa Twv i X V TIVAKWV A = [aij], B = [,Bij] AEYETAL O TILVAKOLG
I'=A+B = [yij] , dlaotaonc U X v, Tou omoilou KAOe oToLXELo Elval

TO aBpolopa Twv avtiotoywv otolxelwyv Twv A ko B, dnAadn:
VlSlS,Ll,Vl S]SV )/ij:aij-l_:gij

Napadeyua:
1T 0 =2 3 4 51 _, 4 4 3
A—[3 _q _3],B— 1 2 3 ,TOT€A+B—[4 1 0]

210 ouvolo Il,,,, n Mpoobeon eival plo ecwtepkn IPAEN TTou opileTal wg eEAG:
+: H[,LXV X Huxv — Huxv: (A, B) —- A+ B := [aij + ﬂl]]
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|16LotNnTeC Mpdobeanc Mwvakwv

AvtipetaBetkn: VA, B € Il ,»,,A+ B =B + A
Npooetawpiotikn: VA, B, € Il 5., (A+ B)+ T =A+ (B +17T)
Oubetepo otoweio: VA € I, 30 €11, A+ 0 =0+ A=A
To oudetepo oTOLXELO VLA TNV TtPOCBOeon €lval 0 UNOEVLKOC TILVOKOLC
O = [0],xy, mou 6Aa Ta oToteia Tou eival ioa pe O.
AvtiBetoc Mivakac (opposite):

VA€, 3 —A€EIl,A+(-4)=(—A)+A=0.
O avtiBetoc nivakac eivato —A4 = [—aij], nou otn B€on (i,j) €ExeLto
OTOLXELO — ;.
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Napadeyua avtibBetov mivaka:

A=l
-4=[73 4 3
aven=[p 5 TG
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( )

NMoAarmAaoLaouoc aplbuou pe mivaka i
 BaBpwtoég moAarhaolacpog aptBpol pe mivaka
Av o mtivakog A = [aij] elvall TUMou U X v, ovoua{oUupE BaBuwTo yVOLLEVO TOU
npaypatikol (N pyadikou) aptbuov A pe tov mivaka A r moAAAmAQCLOC O

aplOpoU e mivaka Tov Tiivaka TUTIoU | X vV ToV oTtolo AapBAavoupe av
rnioA\amAoclacou pe kabe otolyeio tou A pe A. To ywvopevo avuto cupfoAiletal

e A - A kall LoyVeL oTL:
[/1'14 =2+ |aij| = [4- ;] }

41 4-0 4-(=2)] 14 0 -8
KC”4'A_[4.3 4-(-1) 4-(—3)]_[12 —4 —12
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|16L0tNTEC MoAAamAaoLacpoL aplBpou pe mivaka

VA,u € RVA,B € Il ., .oXUouv:
i)A-(A+B)=1-A+ 1B
i)(A+u) - A=1-A+u-A
i)A-(u-4)=(Au) - A

iv)1-A4 = A4, ormovu 1 ivatl n povada Twv TTpayHOTLKWY opLlOpLwv

v) A(AB) = (A1A)B = (AM)B = A(AB) ,A€ R, A€ Il,,, B €1I,y,

Napatnpnon: Oa doupe apyotepa MwG to 6UVOAO 11y, EGOSLACUEVO UE TLG
nPAceLc TNC pooBeonc Kol Tou TToAAarmAaclaopol aplBpou e mivoka,
arokta Tt doun SLavuopaTikoU Xwpou.
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