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H opilovoa (determinant) sivat pla cuvaptnon

[ detA: M, - R ]

TTOU 0€ KAOE TETpayWVIKO Ttivaka A SLaotaonC v X vV OVTLOTOLXEL Evav
MPAYUATIKO aplBuo. H tun tnc opilovoag tou A oupPoAileton pe

detA n pe |A|.
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d11 Aq2

Alvetol o mivakoc A = [
a1 A2

H opilouca tou A eival o aplOpoc :

[ detA = ay1 " Uyy — Ayq * A1y ]
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X117 (K12 (X137

Alvetal o mivakag A = |d21 Az A3 € M3y5.

X317 W3 (A33.

H opilovoa tou A gival o aptBuocg

(

\_

detA = a1 - Qyy - 33 + A1y - A3 - A31 + A3 Aq * A3

— 012 " A1 A33 — 11 * R23 " U3 — K13 * U " A3q

\

J
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=ovaypadoupe TIC SUo TIPWTEC OTNAEC
deéLa Tou apyLkoU TtivaKka Ko
uTtoAoyl{ou e Ta £EL YLVOUEVA WC EENC:

(+) (+) () =) = =)
Gya  Gap Ha3]011 %12

Alvetol o tivakac A = |21
Az1 3y T3] G3a

Y

Yoo 3| Uza Qg

Y4

R

Ry
o
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Napadeyua (epapudloviag kavova Sarrus):

2 —1 5
AlvetaromivakagA =10 1 3| € M3,3.
1 2 0.
Auon: I
= 5 12 0
2. =151 2 —i
detA=10 1 3] 6< 1 =40+ (—3)+0—-5—-12—0=
Y 2784 32
0 -3 0
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Moo v > 2, 0a Swooupe evav avadpouLko TUTo yia tnv opillovoa Le tn Bonbela
TWV 0pL{OUCWV KATIOLWYV UTto-Ttitvakwy tou A dtactaong (v —1) X (v —1).

Ou tivakec avtol, Aeyovtal eAacoovec (minor) rivakec tou A Ko
cupBoAilovrtal pe A;;. O A;; elval o umo-Tiivakag Tou oToLXEloU a;; Tou A Tou
TPOKUTITEL ATTO TOV A 0V 0lyVOrCGOUE TNV [-YyPOUHN KL TNV j-oTnAn Tou A .

1 2 3
Napadewypua: Natovnivaka A =4 5 6|, o EAacoovag rivakag A3, €lval o
"7 [0 Q

L7/ UJ J -1

uTtoTtivakac SLaotaong 2 X 2 ou TIPOKUTITEL OV AyVONOOUME TNV 3" ypapuun

Kal Tnv 2" otnAn tou A . MNpokettat Aoumov yla tov nivaka Az, = LlL 2
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H opilovoa evocg mtivaka A = [ai j] € M,, b6ivetal amo Tov TUmo

[ detA — alldetAll — a21detA21 4 00 o (_1)v+1av1det14v1 ]

Omou A;; oL ENAcCoOoVEG Ttivakeg Tou A .

2NUELWON: 2TOV MAPATIAVW TUTIO N avamtuén tng opllovoac Tou mivaka A €ylve
wC TIPOC Ta otolyela tng 1" otnAnc. H opilouvca tou A pmopetl va uTtoAOyLOTEL
LLE avTloToLlNn avAmTuén wc TPoC Ta oToLxela o omolacdnmote otNANC N
YPAUUNG.
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H opilovoa evog mivaka A = [aij] € M, yiav > 1 divetal amo tov TUTOo

detA = YV_.(—1)'Y a;; detA;; , yia omotadnmote ypouun i,1 <i < v.
Jj= lj lj

N ovtilotowa,

detA = Y1_(—1)"* a;; detA;; , ywo onotadinote otiin j, 1 < j < v.

OTou A;; oL ENACCOVEG TivaKeg Tou A .

2nueiwon: Avv = 1, tote detd = aq4.

O apBpog C;; = (—1)t detA;; ovopadetal akyeBpiko cupmAnpwpa Tou otolxeiou a;; (cofactor).
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Napadewypa (untoAoyilovtac pe EAACOOVEC TUVAKEC):

2 —1 5
Oa urnoAoyicoupe tnv optlovcatou A =0 1 3|, Tou mponyoupevVoU NapadEelypaToC.
1 2 0

AVATITUYLOL WC TIPOC TOL oToLYELla TNC 1S oTNANC:

2 =1 5
detA = 0 1 3| = 2-detA11 O'detA21 1’detA31 =
1 2 0
. 1 3 -1 5 -1 5|_, (_ 2 BEY— 19 _q —
= 2-], o o, X 1|5 3‘—2(6)+0+(3 5) = —12 8—‘
MTOpPOUE va TNV UTTOAOYLOOU UE WG TTPOG 4+ - 4+

OTIOLAONTIOTE YPOLUUN N OTAAN, ApKEL VoL EHAPUOCOULLE
TOV KOVOVQL TNG OKOAKLEPOC VIO TOL TtPOCNLLAL.

Kallia Pavlopoulou 2020-21 10



MNapadewyua (untoAoyilovtac pe EAACOOVEC TUVAKEC):

2TNV MPAEN TO AVATTTUYLLOL TTOU XPNOLUOTIOLOU LE YLa TOV UTTOAOYLOUO HLag opilovoacg lval
WC TPOC TN VPO A TN OTAAN TTOU £XEL TOL TEPLOCOTEPO LNOEVLKA OTOLXELAL.

_ 1 _ 1 2- A’TpOMno¢: AVATITUYLA WG TTPOG

Ta oToLXEla TNG 3" YPAUMAG

L0 1 0l  gep=i8=(1)- |2 3=—(1-3—2-2)=‘

B tpomo¢: AVATTTUYpa WG TTPOG

Ta oTOLXELD TNG 1S YPAUUAG

L1 -1 2}
L 0 31 N2 3], (2 0]_
detB—(Z) (1) (3)_ 1|, of D |o " 2|O 1|

=1-(-3)+1-0+2-2=-3+4 =@
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1)
2)

3)

4)

5)

6)

AvaoTtpodol mivakeg €xouv tnv ibLa opilovoa det(AT) = detA.
H evaAlayn 6Uo ypappwv (N otnAwv) emidpEpel addayn oto tpoonpo tng opilovoac detB = —detA.

Av o rtiivakac A €xel SUo ypaEC 1 OTNAEC Loec N avaAoyec (SnA. n pila eival to TOAAATTAAGLO TNG

aAAng), tote detd = 0.

Av TtoAatAaclaoTel pio ypoppn He evav aplBuo A # 0 tote 0An opilovoa moAAamAactaletol i 4,

detB = A - detA. Koatd ocuvvenela: det(A-A) = AV - detA .
Av o rtiivakac A €xet piot pndevikn ypopupn n otnAn, tote detd = 0 .

Mia opilovoa avayetal oe aBpoilopa Suo opllovowv av KABe oTolelo pLag oTAANG N YPALLUNG ELVOL

aBpolopa SUo MPooBeTEWV.
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7) H opilovoa tou mivaka 6ev petoairletal av o€ pa ypapun (A otiAn) mpooBeocw

gva ToAAamAaoto pag aAAnc detB = detA.

8) Av o Ttivakag A glval avw TPLYWVLKOC N KATW TPLYWVLKOC, TOTE N opllouod Tou £lval
lon UE TO YIVOMEVO TWV Staywviwv oTtoxeiwv tou. (Eldikotepa n opilovoa tou

povadlaiou mivaka givat ton pe 1, 6nAadn detl,, = 1.)

9) To ywvopevo duo opllovowv eival oo pe tnv opillouoa Tou YIVOREVOU Touc, SnAadn

det(AB) = detA - detB , 6nou A,B € M,, . Katd cuvéneLa: det(A_l) =1/detA.

10) ZuvnBwc det(A + B) + detA + detB, onov A,BE M,, .
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6) Mia opilovoa avayetal o aBpolopa duo opllovcwyv av KaBe oToxelo pLag otNANG N
VPOUMNG elvail aBpolopa SU0 pooBeTEWV.

a1 (04y) a3 a1 (13 a1
+d, @+d, @+
C1 Co C3 C1 C1

7) H opilouvoa tou mivaka dev petafaAletal av o€ pa ypopupn (A otnAn) mpooBeéow eva moAAATAAGLO pag AAANG

aq a, s a; a, as a;, a, a3 a; a, oz a; a, as
[ b1 + /1(11 bz + /1(12 b3 + /1613 ]: bl bz b3 + /1a1 /1612 /1Cl3 = bl bz b3 + 0 =||Dq bz D2
€1 C2 C3 €t C (3 €1 C2 €3 €1 C 3 €Gi G C3
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Napadeypa 1 1 1 [

2 1

, , , P 1 1 1

Na urtoAoyloete tnv optllovoa tou mivaka: C = 2 2 2 9
'3 -3 6 2

Auvon:

Oo peTaTPEPOUUE PE KATAAANAOUC LETOOXNUOTLOMOUG TOV TILVOKOL OE TPLYWVLKO KL £TOL N
opifovoa tou Ba uTtoAoyLoTel eUKOAQ.

MNpoocoyxn!

Av KOTA TN LLETATPOTIN UTIAPXEL KATIOLO VPO TOU Ttivaka Ttou TTIOAAATTAQCLAIETOL LLE EVAV
N LNOeviko aplOpo A tote emeldn n opilovoa tou Ttivoka TIOAAATIAQCLALETOL LLE QLUTOV TOV
apLlOpo A Ba mpemel oto TEAOC va SLALPECOUUE TNV TLUN TNS opilouoac rtov Ba Bpou e e
QUTOV ToV apLOuo A.
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Napadewpua 1 (cuvexela)

Abon: Ly=ly=2Ly
1 _1 2 1' L3—>L3+2L1
B 2 1 1 1 L4—>L4—3L% _
C=12 2 2 2 = Cirig
3 -3 6 2 T

I5otnta 8

=1-(+3)-6-(—1)=.

Apa detC = detCyyiy = det
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Napddewypa 2 2
Na vrtoAoyioete tnv opillovoa tou mivaka D = _22
Abaon 0

—3

= W W

)
—5
1
—1

Oa npoomnadnooupe va epdavicoupe pndevika pe tn BonBela otoxelwdwv

MPASEWV:
AvAmtuyua we npog ta
otoweia tng 1" oTNANG
: 1 1 -1
detD = | %, :% =+2-13 6 -3
0 I -3 1 -1

AvAamtuypa we npog ta OpiZouoa 2 X 2
Kallia Pavlopoulou 2020-21 GTOlXEia NG 1N¢ GTﬁAI’]C

— A 0

21 Ol-23.0-@B
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MNapadewyua 3: Na unoloyioete tnv opilovocatou mivaka: E =|a b ¢ |.

Auon:
AvAmtuypa we npog ta
otoeia tng 1" ypapng
1 L L ] b—a c—a

L2 52 || o2 O G P —a
—b-—a)c—a)c+a)—(c—a)b—a)b+a)= °"“°”°°‘2”

=Wb—-a)c—a)(c+a—b—a)=(b—-—a)(c—a)(c—D>b)
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Napadswyua 4 (avanttuypa wc npog pia otnAn & wbwotnteg)

-1 3
Na urntoAoyioete tnv opilovoa: (2) o
, 7 15
Auon:
AvAmntuypa we npog ta
otoweia tng 1" oTtRANG
—11 3 1 2 7 b c
Ota b c|_ _4 b
y) a b C a C
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I60tnTta 3: U0 YPOUUEC

o
| ||

U1 S =

[
= Al L

600 (0EC YPOLUMEG

I5otnta 3:

OLVAAOYEG
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[Mapadewypua 5

Av n opilouvoa tou mivaka A dtaotaonc 8 X 8 eival ton pe -5, va
uTtoAoyiloete tnv opllovoa Tou Tiivaka —A.

Avon:
det(—A) = det(—1 - A) = (=1)8 - detA = detA =‘
o

I6wotnta 4 ‘

KaBe ot)An tou A eivaui
noAAanAaoctoopevn He (-1). Apa
av ByaAw koo napayovta to (-1)

oo kabe otAn Oa epdaviotel to
(-1) oktw popég! N'avto
ypadoupe(—1)°.
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