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> TNV apaypado autn,

Ba 6oV pE TTWC UITOPOUE VA XPNOLULOTIOLICOULLE TNV EVvoLla
TNC opilouoac EVOC TETPAYWVLIKOU Ttivaka yLa va Bpoue evav
TUTTO YloL TN AUGON €VOC cuoTNUATOC NxXN (N eELloWOoEWV HE N
ayVWOTOoUC).
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Eriluon ypoppikol cuotipatocA-x = b, A € M.,
Ovopaloupe A;, TOV TIivaKa TTOU TPOKUTITEL OTAV OVTLKATAOTHOOUUE TNV [-OTNAN UE
TNV oTAAN TwV otaBepwv 0pwv b. Alakpivou e TIC AKOAOUBEC TEPLITTWOELC:

1) Av detA # 0, T0te TO cuoTNUA £XEL povadikn Auon tnv

2a) Av detA = 0, kol ToUAGxLoTOV Uia amo Tig opilovoecg |A4;| elvat Stadopn tou
undevog, Tote 1o cvotnua ivatl aduvaro.

2B) AvdetA = O kairdetA; = 0,Vi € N,1 < i < n, 10T€ T0 cUOTNMA ELvaL AOPLOTO N
aduvaTo.

>nueiwon: H pneBodoc n kavovocg tou Cramer xpnotpomnoteitot MONO otav o mivakaog
elVOlL TETPAYWVLKOC.
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)(pnmuonmwurw; TOoV Kavova tou Cramer va { X1+ 2xy =

AUGETE TO GUCTNUA YPOAHULKWYVY EELOCWOEWV:

le— Xo = —3

AUon:

1) Apxwka urtoAoyiloupe TtV opifouca TOU TIVAKO TWV CUVIEAECTWY TOU CUCTHHATOG:

1 2 , ;
.= ‘2 1‘ =—-1—-—4 = Zupdwva pe Tov Kavova tou Cramer,

adov detA + 0 tote TO0 CUCTNHA EXEL

. S
2) Yriohoyifoupe Tig opilouceg twv A4 Kat A, : uia kat povasiki Avon!
2] 2)-2ve- '
detd; 5| 5| S|=-2+6=4
— 3) YnoAoyi{oupe tn AUCN UE TOV TUTO :
_|1 oy
demz—‘z _3| =-3—-4=-7
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Xpnowonowwvtag tov kavova touv Cramer va {

2x1 + X9

AUGCETE TO CUOTNHA YPOUUHUIKWV EELCWOEWV 8x, + 4x2 = 0

AUon:

1) Apxika vntoAoyi{oupe TNV opilouca TOU TIVOKO TWV CUVTEAECGTWY TOU GUCTIHATOG:

2 1 ZUpdwva PE TOV Kavova Tou
‘ =8-8= Cramer, adovU detA = 0 tote 0

cUotnua v £xeL povadikn Avon!

2) YoAoyi{oupe tig opilovoes twv A ka A, :

detA, = ‘0

detA, = ‘EZ;
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Xpnoomnouwvrag Tov kavova tov Cramer v (2x, — x, + 3x3
AUGETE TO GUOTNHLO YPOAHLKWY EELOWOEWV

3xq1 +2x5 + X3 =

W N R

10 oUoTNHA
oiyoupa éev
EXEL povadikn

AOU: le + xz + 41'3 — ?i.l:lﬂt]!
1) YroAoyiloupe tnv opi{ouca TOU MiVOKA TWV GUVTEAECTWV TOU CUGTIHLOTOG: ..
2 -1 3
.=3 2 1=2-(8—1)+1-(12—5)+3-(3—10)=.""
5 1 4
2) YnoAoyiloupe tig opilovosg twv A4 , A, Kat Aj: _
1|-1 3 2[11]3 2 —-1| 1
@ @@ :[]e
3|11 4 5|3 |4 5 1|3l —
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311"‘212"‘13:2
511"‘12"‘413:3

{ZII — X2 + 3I3 =1

3) Oa SlepeEUVNCOUUE Qv Eival A0PLOTO. OETOUNE X3 = ¢
QVTIKAOLOTOUME OTLIC SUO TIPWTEC KOl EXOUUE TO CUOTNHA

{le—x2+3t=1 {le—xz=1—3t
—

3x1+2x; +t =2 3x1+2x, =2t

Kot AUvoupe to 2 X 2 ocvotnua:

1-—-3t —1‘
.=M= 2—-t 2 =2_6t+2_t= Oa eAéyfoupe av n
|A| ‘2 _1| 4+3 AUGN ToU BPrKALLE,
3 2 LKOWVOTIOLEL TNV TPLTN
‘2 1-— 31“ e€lowon Tou apyLKoU
._ 14, I3 2—¢l_4-2t—-3+9t OULOTNHATOC.
A ‘2 —1‘ ' 4+3
3 2
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3x1+2x2+x3:2
5x1+x2+4x3:3

{le — X2 + 3.1:3 =1

AVTIKQOLOTOUE OTIOU X; , X TIG TLUEC TTOU BpNKOUE Tapamavw Kot X3 = t . Exoupue:

5xq + +4x3 =5 ( t+4)+ t+1 +4-t= 5t+20+t+1+4t—21—3
X1 T X2 T ¥X3 = ~ 7 B 7 7 7

Apa, emaAnBevetal kat n Tpitn €lowon Tou apxkov oUCTAHATOC.
EMOMEVWE TO cUOTNMA ELVaL OPLOTO HE AVOELC TNC HopdNC:

4 1

X1=—t+—=-,x,=t+—=,x3=LtER
1 - X2 -+ X3

Inueiwon: Oa pnopovoape Kot pe tn fonbela tov aAlyopiBpou Gauss va Sovpe av eival
oopLoTo N aduvarto.
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Xpnouonolwvtag tov Kavova tou Cramer va AUGETE TO GUCTNUA YPAUULKWY EELOWOEWV
rle + sz + 31’3 =0
4x1 + 21’2 + 4'.1‘.'3 =3
AUU: k3x1 — X + 21’3 =0

P

1) YrioAoyiloupe TNV opllovoa TOU Tvalka TwWV CUVTEAEOTWY TOU CUOTAMOTOC:

R LI ———

Apa n povadikn Avcon touv cuotripatoc eivat N undevikn 610TL OAec oL opilovoec Ba eival
undev adou Ba exouv ciyoupa pia pndevikn otnAn. Emopévwg n Avon ival:

—12
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A+Dx +y+z =1
Na AuBei to ovotnua{ X+ (A + 1)y +z =24 yia ¢ Stddopeg TLpég Tne mapapétpou A € R.
x+y+(@A+1)z =212

Auon:

ApxKa, urtoAoyilou e TNV opilouoa TOU TIVOKA TWV CUVTEAECTWY TOU CUCTIHATOG:

1+1 1 1 A+3 A+3 A+3| |2+3 0 0
1 2+1 1 |=|l1 12+1 1 |=|1 2 0=-
1 1 A+41 1 1 A+1 1 0 2

16w6tnta 7
Itnv 1" ypappn npooBetw tig dAAeg S0o

I6otnTa 7
Amo tnv 2" kat tnv 3" otnAn adopw tnv 11.
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({_A+1_’}x +y+z =1

YrtoAoyi{ou e Kal TS uTtoAoLteC opLl{OVOEC:

x+(A+1y+z=24
Ix +y+(A+1)z = A2

1 1 1] |1 o 0
.= A a+1 1 |=|2 1 1-2 (=], 2. A=
A1 A2+11 122 1-2% 2+1-2°

=A+1—AZ—(1—A)-(1—AZ)=—A3+ZA=-

Kallia Pavlopoulou 2023-24 11

A+1 1 1
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y Y L R |
A+1 1 1
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["'u.+ Dx +y+z =1

x+(A+1)y+z=24
ALOKPIVOUUE TIC TEPUTTWOELC: L”‘f tyt@+ijzr=4"

1) AvdetA + 0 @[il # 0 kat A # —3} TOTE TO oUOTNUA EXEL pia Kal povadikn Avon tnv:

detA; A-(—2*+2)
detA A%2-(A+3)

detd; A-(2A—1)
detA 22-(A+3)

detA; 2-(A*+22*-21-1)
. detA AZ-(A+3)
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IF[_'A.+ Dx +y+z =1

x+(A+1D)y+z=4
[x +y+ @A+ 1)z =22

ALOKPLVOUE TIC TIEPUTTWOELG:
2) Auﬁ = 0, totE 10 CUOTNUA EXEL:

AvtikaBLotoU e 0TO ap)Llko cuotnua ormou A = 0, Kol EXOUE:

o

x+y+z=0¢&

(x +y+z =1 {
X +y+z=0

iy o M Tootomuacivaasivare
x+y+z=0

3) Au , TOTE TO CUOTNHA EXEL:
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1) Na AvBei to cvoTnua -

2) Na AuBel To cuoTnua ¢

([ x+y+z =6
4x +4y+z=5 . [adUvato, detA = 0 kardetAq
6x +6y+2z=13

(—3x +6y—11z =5

= —7 % 0]

3x—4y+6z=-2 . [detA=10,x=-7.2,y=-2.5,z2=—-6.4]

_ 4x —8y+13z=4

ax +y+z =1

3) Na AuBsi to cUotnua < X +ay + z = 1 ywa tig Stadopeg TLHEG TG Mapapétpou a € R.

4) Na AuBei to ouoTnpa

x+y+az=1

X +Ay—z =2

2x —y+ A4z =5 ya g 51adopeg TIHEG TWV Mapapetpwv A, 4 € R.

x +10y—6z=u
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