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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

Alvetoal 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 YIVOPEVO WC EENC:

Alvetal o mivokac A =

(+) (#) =) (=)
Gi1  Wap Ha37 014
A1 Fpo o3| Uza
Azi A3y &3] Gsa
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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-Titvakwv Tou A dtactaong (v —1) X (v —1).

Ou rtivakec avtol, Aeyovtal eEAacoovec (minor) rivakec touv A Kol
cupBoAilovtal pe A;;. O A;; elval o umo-Tiivakag Tou oToLXElou a;; Tou A Tou
TPOKUTITEL ATTO TOV A 0V 0lyVOrCOUE 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 AyVONOOUKE 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,, 6ilvetal amo Tov TUTOo

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

Omou A;; oL ENAcCoOoVEG Tivakeg Tou A .

2NUELWON: 2TOV MAPATIAVW TUTIO N avamtuén tnc opilouoac tou mnivaka A €ylve
wC TIPOC Ta otolyela tng 1" otNAnc. H opifouca tou A pmopel va UTTOAOYLOTEL
LLE avTloToLln avAamTuén wc mPoc Ta oToxela pioc omolacdnmote otNANC N
YPAUUNG.
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H opilovoa evog mivaka A = [aij] € M, yiav > 1 divetal amo tov TUTo

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

N avtiotowxa,

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

OTou A;; oL ENAcCOoVEG TIivaKeg 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

AvVaTTuypa We ITpoc Ta otolyela tne 1" 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 OKAKLEPOC YL T TTPOCN QL.
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MNapadewyua (untoAoyilovtac pe EAACOOVEC TUVAKEC):

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

_ 1 _ 1 2- A’TpOmno¢: AVATTTUYHA WG TTPOG
NMx.B=|(2 0 3
Lo 1 o]  gep=iB=(1)- |2 ; =-(1-3-2-2) =@

B tpomo¢: AVATTUYpa WG TTPOG

Ta oToLXEla TNG 3" YPAUMUAG

Ta oTOLXELD TNG 1S YPAUUAG

| 1 -1 2]
— S0 031 . 2 3] . 2 0]
detB_(z) 2 (3)‘_ I P B G VI R R N

=1-(—3)+1-0+2-2=—3+4=‘
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1)
2)

3)

4)

5)

6)

Avaotpodol mivakeg €xouv tnv bLa opilovoa det(AT) = detA.
H evaAlayn 6Uo ypappwy (N otnAwv) emidpepel aAdlayn oto tpoonpo tng opilovoac detB = —detA.

Av o rtiivakoc A €xel SUo ypaEC 1 OTNAEC Loec N avaAoyec (OnA. n pia ival To TOAAATTAACLO TNG

aAAng), tote detd = 0.

Av TtoAAatAaclaotel pio ypoppn n otiAn pe evav aplbuo A # 0 tote 0An opilovoa

rnioA\arAaoldletal ni A, detB = A - detA. Katd cuvenela: det(A-A4) = 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.

Kallia Pavlopoulou 2023-24 12



7) H opilovoa tou mivaka 6ev petoarletal av o pa ypapun (A otnAn) 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 gival 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 GuvémeLa: det(A_l) =1/detA.

10) ZuvnOwc 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
+dy @B+d, B+
C1 Co C3 C1 C1

7) H opilovoa tou mivaka dev petafaAAetal av o€ po ypopupn (q otnAn) mpooBeow €va moAAAMAACLO pLag dAANG

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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Av TtoAAatAaoLlaoTel pia ypoppn e Evav aplBuo A # 0 tote 6An opilovoa toAAarmAacialetal emni A, detB =

A-detA.

as
b3
C3
Katd ovvenela: det(A-A) = AV - detA .
/1“1 /1“2 Aa3 al aZ a3

Aby  Ab, Abs|=A-A-A|b1 by b3| =@3- detA
Ac;  Acy,  Acs €1 €2 (3
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Napadeypa 1 1 1 [

Na urtoAoyioete tnv opilovoa tou miivaka: C =

&

N
NN N
N N R -

Auvon:

Oo XpNOLUOTIOL OOV UE LOLOTNTEC OPL{OUCWV LE OTOXO VO LETATPEPOULE PE KATAAANAOUC
LLETAOXNMUOATIOUOUC TOV TILVAKOL O TPLYWVLKO KL £TOL N opi{ovcad Tou Ba uTtoAoyLOTEL EUKOAQL.
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Napadewpua 1 (cuvexela)

Avon:
1 -1 2 1
B 2 1 1 1| L
detC = det 2o 2 9 o = det
3 -3 6 2

Idotnta 7

I6otnta 8

ApadetC =1-(+3)-6-(—1) =.

Kallia Pavlopoulou 2023-24
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Noapadeypa 2 2 -1 3 —4
Na vrtoAoyioete tnv opillovoa tou mivaka D = _22 2 ;1” _15
Aven 0 -3 1 -1

Oa npoomnadnoouvpue va epdavicovpe pndevika pe tn Bonbela tblotntwv
TwV opL{oOUCWV:

AvVATTuypa WE ITPOog Ta
otoweia tng 1" oTtAANG

; ‘01 1 1 -1
detb =| %, “HI42.13 6 =3]=20
—3
N e i 3 1 -1

3 0
= 2 . 1 . ‘ ‘ : 2 . 3 . (_4) = ‘
4 —4
AvAamtuypa we mpog ta OpiZouoa 2 X 2
Kallia Pavlopoulou 2023-24 GTOlXEia NG 1N¢ GTﬁAI’]C
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MNapadewyua 3: Na unoloyioete tnv opilovocatou mivaka: E =|a b ¢ |.

Auon:
AvVAmtuyua we mpog ta
otoeia tng 1" ypapng
1 L L ] b—a c—a

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

=b—-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 wg npog ta
otoeia tng 1" oTRANG
—11 3 1 2 7 b c
Ota b c|_ _4 b
y) a b C a C
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I6i0tnTa 3: U0 YPOUUES

o
| ||

U1 S =

[
= Al L

600 (0EC YPOLUMEG

I5otnta 3:

OLVAAOYEG
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MNapadewypua 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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