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AoKnon 1

a)Av a, b, ¢, x mpayuatikol aplBuol, va utoAoylotel n opllouoa Tou TIiVOKA:

a—+ x X X
A= X b+ x X
X X C + X.

B) Z1n ouvéyxela, yia a, b, c = 0, va AuBel wg mtpog x n e€lowon: |A| = 0.

2nueiwon: lNa vo uttoAoyiooupe pia opilouoa Tov ExEL TIAPAPETPOUG, fonBdael va
EUPAVIOCOUPE UNOEVIKA OE IO YPOLT) T) OTNAN:
* ELTE YL VA TNV UTIOAOYLIOOUE WG TIPOG T OTOLYELQ EKEIVNG TNG YPOUTIG 1] OTNANG

* E(TE YL VO TNV YPAWPOUE TILO AUECA OE TIAPAYOVIOTIOLNEVT) HOPST)
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Aoknon 1 a -Auvon:

) ( 1 ( ) 1d1oTNnTO 6
a-+x X a 0 x+0
|A| = b+ x

X =|-b b x+0|=

X 0 —c x+c
- J
Cl1-C1-C2
C2-C2-C3
Id16tnTa 7
1d1oTNTI 7
L2 - L2 - L1 : . . &6t 8
H opifouoa evog TpLywVIKOU THivaK
L3 - L3—L1 glval ion PE TO YILVOUEVO TWV
OTOLYELWV TN G KUPLOG SlaywViov
a 0
—————— -
= @-|=b_b
0 —c

AVATITUY O WG TIPOG TOL
otolyeia ¢ 3" oTriAng
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Aoknon 1 a—-Auvon (CUVEYELX):

TUTmog utoAoytopov opifovoag 2 X 2

=x-[(-b—a):(—c) —(—a)-b]+abc =x:(bc+ ac+ ba) + abc

Emopevwg:

|A| = abc + x - (ab + ac + bc)
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i) Av utoB€goupe we oot oL aptBuoi a, b, ¢ eival pn undevikoi TOTe
npodpavwg|ab + ac +bc > 0| , kou

—abc , o~ s
Al =0 @abc+ x-(ab+ac+bc) =0 |* = iacrbe! HOVadLKT) AUoT).

i) Av akpLBw¢ pnovo eva aro ta a, b, ¢ eival loo e unodey, TOTE

=0katb,c>0 [, — T
|Al = 0 ©abc + x-(ab+ac+bc)=0ava — ‘X_O ,pova&Kn)\UGn.‘

iii) Av 0o oo Toug aplBuoug a, b, ¢ eival (ool e pnoeEy, Tote N e§loworn d€xetal KaOe
TIPAYMATIKO aplOud X wg Avon.

av a=0 kat b=0

|A| =0 @abc+ x-(ab+ac+ bc) =0 s 0+x-0=0 |Anempeq)\1')0aq |
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AOKNON 2  No AuBein eEicwon: : —1ox X1_p

AU on: ISloTnTa 7 x -1
: L1-L1+L2+L3+L4
x -1 X _ x |—1 x| x| _
X X X _0@-x x| -1/ x =0
X X = | X | xX)|x = |
&6t 8
sBx-1)- =0Bx—-1) - (-1—-x)3=0-3Bx—-1)-1+x)3=0

1dlotNTC 7 — ix = —
2 21 Qr=1/3fx=-1 |

C3->C3-C1

C4-C4-C1 .
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AGKT] ON3 Ava TUXOLLOG TIPAYMOTIKOG aplOpOG, v uTtoAoyicete TV opiovoa

1+a 1 1
1 1+a 1
1 1 1+a

Avon:

IdiétnTa 7

C1-C1+C2+C3
1+a 1 1 1 /I

1 1+a 1 = 1 =
1 1 1+a 1+a
1 1 1 1 1 1

1 1+a 1
1 1 1+a

=B+a)-

a 0
ka

56Tt 7

IdétnTa 8

L2 - L2 - L1
L3 - L3—-L1
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Aoknon 4 (edappoyn LOLoTNTWV)
Ot opiovoeg twv ivakwyv A, B, C € Mg eivaudetA = —5,detB = —2,detC = 0.

T
No urtoloyicete Tig opifouceg twv mvakwv —24, B®, AB2C,—2(A™1) B3.
Avon:

o) de t(—24) = (—2)? - detA = 2° - detA = 256 - (—5) = <H260D

B)det(B>) =det(B-B-B-B-B)=detB -detB - detB - detB - detB =
= (detB)’ = (—-2)° = €3»

v) de t(AB%C) = detA - de t(B?) - detC = detA - (detB)? - detC = (=5) - (—=2)%2 - 0 =0
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6) de t[-2(A™H)"B™°] = (=2)° - det[(A™)"(B71)°] = (=2)° - det[(A™)"] - det[(B71)°] =

s

IdlotTa 9 IdlotnTa 9

1 3
= (-2 det(a™) - [der(B P = (-2 o (25 -

- 28.—15°(—12)3 -
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3)

4)

5)

1616tNnTEC 0pLlovowv
(YrmevBupion, yia tnv yprjon apibunonong otig aoKNoELS)

Avdotpodol Tiivakeg éxouv Ty {8t opifovoa det(AT) = detA.

H evaAAayr Vo ypappwy (1 otnAwv) eTiidepel aAdayr] oto tpoonuo tng opiovoag detB = —detA.

Av o Ttivakag A €xeL 6U0 YPAUPEG 1] OTNAEG (0€G 1] avaroyeg (dnA. n pia eivat To TTOAAATIAGGLO TNG
dAANG), Tote detd = 0.

AV TTIOAOTIAQCLOOTEL pia ypopur He evay aplBuo A # 0 tote 6An opifovoa moAamAaoLdleTal €Tt A,

detB = A - detA. Katd ouvenela: det(A-A) = AV - A.
Av o Ttivakoag A €xeL pia unOeVIKT] YPOUMN 1] OTrAN, T0Tte detd = 0 .

Mia opiCovoa avayetal oe aBpolopa duo oplllovowv av KABE OTOLYELD LG OTNANG 1] YPAULMNG ELVaL

dBpolopa Vo TpocOeTEWVY.
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1618t TECG 0pLlovowv (YmevOUpLon-ouvEY ELR)

7) H opiCouoa tou Tivaka 0ev HETABAAAETAL OV OE pLa ypapur) (1] oTtrAn) mpocbeow

EVa TTOANQTIAQGLO pLaG AAANG detB = detA.

8) Av o Ttivakag A elval Avw TPLYWVIKOG 1) KATW TPLYWVIKOG, TOTE N opllouod Tou eival
LOT) |LE TO YLVOMEVO TWV OLOyWVLWV OTOoLYElwV Tou. (EldikoTEpa 1 opilouvca Tou

povaoLlaiov Tiivaka eival ion pe 1, onAadn detl,, = 1.)

9) To ywvopevo 6vo opllouowv gival (oo pe Tnv opi{ouca TOU YLVOUEVOU TOUG, ONAAOT

det(AB) = detA - detB , émov A, B € M,, . Katd cuvénewa: det(A™1) = 1/detA.

10) ZuvniBwc det(A + B) + detA + detB, 6novA,B € M, .
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