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Y voThuata [pappkdv e€lo®oewy

ajix1 +awpxo+ ...+ ax, = by

axix1 +amxo+...+amx, = b

amiX1 + amaxo + ...+ amnXn bm

Y otnuo m e€lodoEwV e N ALYVOOTOUC.

o 'Eva oVotnuo Aéyetou TteTpaywvikd 1 cvotnuo Cramer ov o
aplBudc twv e€lohoewv Tou eival (oo pe Tov aplBd Twv AYvOoTwV.

@ 'Eva clotnua Aéyetou oporevég av dhol ol otabepol dpot givon 0,
SLoupopLkd To oHOTNUAL AEYETAL T OLOYEVEC.

Y. Maewdkn MoaOnportikde | 2025 - 2026 3/48



Y voThuata [pappkdv e€lo®oewy

‘Eval 000TNUOL YPOUULKOV eELOMOEWY UTOPEL VoL YpoLel e TN Lope!

TwdkoV we e&1fc

oTov
a1 412
a a
o A— 21 22
dmil am2
OUOTHULATOG

A-x=b

A2n / /
O TUIVOLKOLG TWV O'UVTS)\SO'TO.)V TOV

amn

@ X TO SLAVUOUA TWV ALYVOOTWV KOLL

@ b to Sidvuopa Twv otabepmv bpwv.

Y. Maepdkn

MoOnpoctikde | 2025 - 2026
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Y voThuata [pappkdv e€lo®oewy

O Tivakoc
air a2 ... ain b
M — ani ano e don b2
ami am2 ... amn bm

ovopdletal emavinuévoc Tivakac Tov CUoTAATOC.

Ocwpnua
‘Otov To Tedio aplBumv tvor attepLdpLoto TéTE éval CUCTNUOL YPOLMULKODV
eflomocwv Ba éyxel f pio Adom 4 &melpec Adoeic 1 kapior Abom.
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Y voThuata [pappkdv e€lo®oewy

@ Y UOTHUOTO O TPLYWVLKY Lop@

alxi +anxe+...+amxs = b
apxp + ...+ anxXp, = b2
annXn = by

e O mpwtog dyvwotog tng kdbe e&iowong ovoudleTon MyeTikdC
&yvwoTtoc.

e 'Eva tétolo cVotnua éxel TdvTo ot povadikn Avon!

e H Abom autol tou cuotfuatoc uropel vo Bpebel pe avtikatdotaon
TPOG T THOoW.
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Y voThuata [pappkdv e€lo®oewy

Not AuBei To Topokdtw cvoTNUO

2x1+3x0+5x3—2x4 = 9
56 —x3+3xa = 1
Ix3—x4 = 3

4x, = 8
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Y voThuata [pappkdv e€lo®oewy

@ Y UOTHRATH 0 KALLOKWTT LOpYT.

2x1 + 6x2 — x3 + 4x4 — 2x5
X3 + 2x4 + 2x5
3X4 - 9X5

Il
o

e Ou nyetikol &yvwoTtol Tou cvotfuoatoc ovoprdlovton Paoikéc
petoBANTéc. Ou udAotmol &dyvwoTtol ovopdlovtal eAeVBepec
petoBAntéc.
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Y voThuata [pappkdv e€lo®oewy

Ocwpmuo
‘Eval obotnua elo®oswv o KAWOKWTT Lop@h He r eELOWOELS KoL N
LY VOOTOUG
@ Av n = r (tprywviké obotnue) téte To cVoTNUA €XEL piot Kow
povadikn Avon.

@ Av r < n (mepoodtepol dyvwotol atd 4Tt e&lodoslg) Téte To
cVotnua Ba éxel dmelpec Aoelc.

Téte umopolue avbaipetar vor avobBéoovpe Tupéc otic n — r eAevBepeg
peToPANTéC Kol vou Aoooupe povadikd we Tpog Tic uttdholeg r Baoikéc
petoBAntéc.
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Y voThuata [pappkdv e€lo®oewy

Attadowgny Gauss
Kbprow nébodoc emiduonc ypopk®v cuoTUETwy
@ Ytodiokh eAATTWOT Tov cuoThHUaToC TIov odnyel site oe éva
TPLywvikd 1 kKApokwtd obotnua eite oe eflomoelc ov Sev éxouv
Ao,
o Ytadiokt avtikatdotoon mpog To Thow yrol va Bpebel n Abom Tou
ATAOVOTEPOV CUOTHUALTOC.
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|
[ POULLKE 2 VOTNLOLTOL

Attohorpn) Gauss

x—3y—2z= 6
2x —4y —3z= 8
—3x+6y+8z=-5

12 BApa: KovovikoTtoloUpe Tic eELOMOELC TOU GUOTHULOTOC

x—3y—2z=06
X —2 —§z—4
y—5%2=

X—2y—§2=§
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|
[ POULLKE 2 VOTNLOLTOL

22 Bruo: Apoupolpe dhec Tic e€lomaoelc amd TV TPWTn e€iowan
aprfivovtag TV TpwTn e&locwon avadholwT.

xX—3y—2z=256

1
—y—Ez:2
+2 13
yrt, =2
Y1327 73
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[ POULLKE 2 VOTNLOLTOL

x—3y—2z=6 x—=3y —2z=26
3 1
x—2y—§z:4 —y—§z:2
5 8 5 +2 13
X—2y——-z=— — —z=—
Y7373 Y7373

EnavadapBdvoupe ta 8o mpdta Pncatal oto utdAolmo cOoTNUAL EKTOC
e TpwINe elowonc.

x —3y —2z =6 x—3y—2z= 6
1

y+%z:—2 y+§z:—2

Y7357 73 6~ 3
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&K



|
[ POULLKE 2 VOTNLOLTOL

1

y —|—§z:—2
7 7
-
6 3

32 BApo: Aradikaoio avtikatdotoong - Adon cuoTHUOTOC.

7/3
z= 7;6 =2 (amtd v Tpitn £lowon)
1
y=-2-— 5Z= -3 (amd v dedtepn e€iowon)
x=6+3y+2z=1 (omd TNV TpdyTn elowon).
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|
Acknoelc

Noat AuBolv Ta Ttapokditw cuoTHLOTA

o
x—3y—2z = 6
2x —4y -3z = 38
—3x+4+6y+8z = -5
o

x—2y—3z =1
2x 4+ b5y — 8z
3x+8y—13z =
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Y voThuata [pappkdv e€lo®oewy

‘Eotw 61U £€xoupue To cVoTNUA

I
o

Ax

Ocwpnua

‘Evat TETPALYWVIKS GUOTNUOL YPOULIKOV ELOMOEwV éXEL piat povadiky
AOom av kol oévo av o Tivokog A givall ovTtioTpéduuoc.

Y e avthv TNV TepimTwon n Aon eivo o Tivakog

x =A"'b. )

Y. Madepdkn Moa®npotikd | 2025 - 2026 16 /48



|
[ POULLKE 2 VOTNLOLTOL

Me xpHomn Tvak®Vv
Ké&Be cVotnuat Cramer utopel va ypopel ot popei:

Ax=Db (1)
6Tov A 0 n X n TVOKOLC TWV CUVTEAECTOV TWV OLYVOOTWYV,
X
X TO SLAVUopA TWV ayveoTtwv [ ¥y | ko
z

b ou otaBepoi dpor (to Bevtepa pédn Twv e&lodoewy).
x—3y—2z= 6
2x —4y —3z= 8§
—3x+6y+8z=-5

1 -3 -2 X 6
A= 2 -4 -3 ) X = y ) b= 8
-3 6 8 z -5

Mabnpoctikd | 2025 - 2026 17 /48




|
[ POULLKE 2 VOTNLOLTOL

TrohoyiCouue tov avtiotpopo Tou A,

. —14 12 1
dj(A 1
Al=T7, F . ) S
AT 0 3 2
omédte M {nTovpevn Avom sivou
X 1 —14 12 1 6
x=Alb= | y =z 7 2 -1 8 | =
z 0 3 2 -5
X 1
—= —21 |y |=1| -3
z 2
dpaux=1,y=-3,z=2
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[ POULLKE 2 VOTNLOLTOL

Me xpnon optlovodv
‘Eotw To cbotnua §%o eflomocwy pe %o ayvhoTtoug

aiixi + aipxe = by 2)
agix1 + axnx2 = by

Anpovpyovpe tic opilovoeg

p_ |1 aw | b1 a2 | au b
a1 axn |0 0 by ax |7 T a1 b2
To cbvotnua (2) éxel tn Aon
Dy Dy
1= —F~ 2= —F-
D’ D

apkel M opifovoa Twv ouVTEAEOTOV TV ayveotwv D # 0.
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‘Acknon:

No Mubel To ypopukd ocvotnie 3y — 2z = hantom—6
2x —4y —3z= 38
—3x+6y+8z=-5

Bplokoupe v opilovoa D Twv GUVTEAEOTOV TWV ALYVOOTWY TOV CUOTHULOTOC
kaBd¢ ko Tig optlovoeg Dy, D, D,

1 -3 -2

D=| 2 -4 -3|=7+#0, D,
-3 6 8
1 6 -2

D,=| 2 8 -3|=-21, D,
-3 -5 8

Apa 1 {nTovpevn Abom siva:

D, 7 D
*p~770 YT

Y. Maepdkn

MoOnpoctikde |

6 -3 -2
8 —4 —3|=7,
5 6 8

1 -3 6

2 —4 8 |=14.
3 6 -5

D, 14
‘YD 77

2025 - 2026
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"AUTEC QLOKNOELC

O No Bpeboiv oL Tipéc Twv optlovomv

1 -1 2 21 2 ; _f (1) ;
Di=|2 -3 —-1|,Dy= 3 5 —1|,D3=

2 4 3 -3 2 1 6 30 =2

-1 20 2

@ No unohoyioBel 1 T tne opilovooc

1 2 4
D=3 5 -2
16 2

ool N petotpéPete oe dvw Tprywviky opilovoa.
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© Na vnohoyiobel n tius tg n X n opiCovoag btav Ta oTouxeio TNG aj
elvorl Tparyportikol aptBpol ko divovtol amd tn oxéon

_fn+1 otav i=j
v 1 brav i#j

Q Av a® + b3 =1 va Bpebei o avtiotpopoc Tou mivaka
b 0

A= b
a

o O w

a
0
© No Aubel to ypaupikd ocvoTnua

X—=2y+3z=2
2x —3z=3
X+y+z=6

pe tpelg Tpémovug (opilovoeg, Gauss, Tivakes).
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@ No AvbBolv Ta ypoppLkd cuoThuaTo:

2x —y+3z=2 x—2y+z=1
X+3y—z=-3, 2x =2y —z=0
3x+y+3z=5 —X+y+3z=2
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Y voThuata [pappkdv e€lo®oewy

Oporevi) CUCTHLOTAL YPOLUULKADV £EloDOEWV

Ax=0

Eivow povepd étu éva Tétolo ovotnpa éxel mévta Adon to 0. H Adon
outt) ovopdleton undevikn 1 TeTPLLpéVT.

Av o Tivakog A eivon TeTparywvikde (SnAadh éxel ioo apBud e€lomoewv
Ko oryvoTtwv) ko pn itdlov téte To clvotnua éxel povadikn Aoom to 0.

‘Eval opoyevéc oUOTNUOL e TIEPLOCOTEPEC ALYVAOOTOUC AT OTL £€LOMTELC
éxeL N pndevikéc Avoelg. Tow oLUOTHUATA ALUTA £XOUV &TELPEC AVOELG
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Td&én evdc mivoka

e Ta&én evédg mivaka A rank(A) ovopdloupe to péyloto apbud
YPOUUROV 1| OTNADV Tov stva aveEdpTnTec.
1 Lloodvvao

Tn udotaon tng peyohitepng pun undevikfc opilovoa.

@ 'Evalc tetpaywvikdc Tivokag Anyxpn elvor pn 18tdlov av ko pwévo av m
Té&&n Tov elvon fom pe n.

@ levikédTepal TAEN TOL Tivaka A,y ovopdletan 1 Sidotoon Tov
peyohitepou pun 18Ldlovtog TeTpaywVLko Tivoker TTov oxnuartileton
btav emAé§oupe pepikég (1) OAeg TG Ypoppég) Tou A Ko Tig
avtiotolyec othAeg Tou A.
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BaBuodc mivaka

Mopdderypor: Now Bpebel o Babudc Twv mvdkwy A ko B:

1 1 2 1 0 -1 2
A=|2 -1 1], B= o 1 1 3
0 1 2 1 1 2 1

O BaBpdc tov mivaka A givaw rankA = 3 yioeti  peyaldtepn opilovoa
Tou A elvau:

1 2

Al=|2 -1 1|=-3#0
1 2

OoON =

O BaBudc tou mivaka B eivo rankB = 2 yioti e€etdlloupe Tic TUéC
Shwv (Tpoooxn dAwv) Twv optlovo®v pe Tn peyoditepn Sidotaon Ko
Bplokoupe:
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BaBuodc mivaka

1 0 -1 1 0 2
0 1 1|=o0, 0 1 3|=o0,
-1 1 2 -1 1 1

1 -1 2 0 -1 2

0 1 3|=0, |1 1 3|=0
-1 2 1 1 1

Apat TPOYWPALE OTOV EAEYXO TWV TV TwV 0pllovc®V KPSTEPTS

0
ddotaonc. Mapatnpodue étL ‘ =1+#0, &po o Pabuédg Tou

1
01
mivakat B eitvoel rankB = 2.
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Y voThuata [pappkdv e€lo®oewy

Ocwpmuo

Oewpolpe éval COOTNUOL YPOUMKOV EELODOOEWV UE N ALYVOOTOVG, £0Tw A
0 TVOLKOLC TWV CUVTEAETTWOV kot M o ematuEnuévoc mivakalc.

@ To ocvotnua éxel Moo av ko pévo av
rankA = rank(M)
o To clotnua éxel pioe ko povadikh Abomn av ko oévo oy
rankA = rank(M) = n.

@ Av rankA # rank(M) to obotnua dev éxel Noom.
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‘Acknon:
x4+ y+z= 1
Not AuBet to oboTnua: x+2y+z=-1
X+ y—z= 5
Noon:
Bplokoupe tnv opilovoa TV cuVTEAECTOV TOV AYVOOT®Y,
11 1
[Al=]1 2 1|=-2#0
11 -1

dpa rankA = 3. Yuvendg to obotnua éxel pioe povadik Adon tnv
x = A"lb.

7
Opwc:
Y. Maepdkn MoOnpoctikde | 2025 - 2026 29 /48



‘Acknon:
1 3 -2 1 1
A*lz5 -2 2 0 ke b= —1
1 0 -1 5

Apa ) {nTovpevn Abom sivou:

) 3 -2 1 1 5
x=z| -2 2 0 -1 | =] =2
1 0 -1 5 —2

dMAadh x =5, y = =2 ko z = —2.
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-
‘Acknon:

Not AuBel To choTnua:

2x+ 6y +2z —4w= 1

X+ 2y +3z 4+ 2w= -1

—X— y+2z4+ w= 2

3x+9y 4+ 3z — 6w= 3
Noon:
Bplokoupe tnv opifovoa Twv GUVTEAECTOV TWV ALYVHOTWV KoL
Tapotnpodpe bt |A| = 0 omdte ovveyiloupe va ehéyEoupe Tig 3 X 3
vttoopilovoec yia va Bpolue to Pabuéd tov A.
Maipvoupe tnv TpodTY VToopilovoa,

2 6 2
D=| 1 2 3|=-14%#0
-1 -1 2

&pa rankA = 3.
MoOnpoctikée | 2025 - 2026 31/48



-
‘Acknon:

Mo vor Solpe av éxel Aom to obotnua Tpémer va Bpovpe ko to Bobud
Tou ematvEnuévou Tivolkal TOU GUCTHRATOC:

2 6 2 -4 2
1 23 2 -1
E= -1 -1 2 1 2
3 93 -6 3

MNopvoupe Tic 5 utoopilovoeg 4 X 4 Tovu éxel 0 emavEMUévog Tivokog Kol
eAéyyoupe TV T Toug. ‘Etol éxoupe:

2 6 2 —4 2 6 2 2
-1 -1 2 1] =0 -1 1 2 2|
3 9 3 - 3 93 3

Y. Maewdkn MoaOnportikde | 2025 - 2026 32/48
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‘Acknon:

2 6 2 -4 2 2 -4
1 o2 -1 2| |1 -13 2
-1 -1 2 1] -1 22 1|

3 9 3 -6 3 3 3 -6

2 6 2 —4

-1 23 2
]2 -1 2 1_0

3 9 3 -6

Anhadf 6Aec oL 4 X 4 opilovoec Tou emauEnuévou Tivokal sivol undév
dpoa rankE = 3 apod Hdn pia vroopiCovoa 3 x 3 tov E (n D) tyv
éxoupe ehéy&el ko éxoupe Ppet bTL elvor Sidpopn Tou undevdc. LUVETAG
rankA = rankE = 3 < n = 4. Apa to obotnuo éxel &melpeg Aoslg e
n—rankA =4 — 3 = 1 nopdpetpo.
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-
‘Acknon:

To enduevo PrAna kabBopileton amd tnv voopilovoa D3y 3 Tou Pphkaue
4L n Ty T stvon Stdpopn tou undevéc (1 dmota AN utoopilovoa

3 x 3 Bpolpe dudpopn Tou undevdc).

Maipvoupe Tic e€LOMOELC KOl TOUC OLYVMOTOUC TIOV 'EUTAEKOVTOL e QLUTH
v vroopilovoa. Aniad:

x oy Jz
1m efiocwon—| 2 6 2
2n eflowon—| 1 2 3|=-14+#0

3n eéiowon — | -1 —1 2

H vroopilovoa Tov e€etdoapue kou T Pphkope Sidpopn Tou pndevdc
QALPOPA OTLC TPELC TPWOTEC EELODTELC KOLL OTOUC TPELC TPWTOUC ALYVOCTOVC.
‘Etol Taipvoupe Tig TpeLg TpRTeg elomoelg amd To ovoTnua (ayvoovTog
TPOG TO ToLpdv TNV TETAPTTN) KO TOUG TPELG TEPOTOUG QLY VOOTOUG
Bewpvtog Tov TETaPTo AYVWOTO w ooV TaPdeTpo w = t Tou Do Tdel
oto deltepo péhoc.
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-
‘Acknon:
Apa Ba éxoupe:
2x + 6y +2z =2+ 4t

X+2y+3z=-1-2t
—X— y+2z=2-—-1t

=N

A'x* =b* (1)

To cvotnua outd stva Cramer 3 x 3 kouw pdAiota yvwpilovue dtL 1
opt{ovoa TWV CUVTEAECTOV TWV ALYVOOTWV ToL eivall didpopn Tou
undevédc apov Tpdkettal yral Thv opilovoa D.

Apot LUTS TO CUOTNUA TWV TPLOV ESLODNCEWV e TOUC TPELC OLYVWTTOUC
£xeL pio ko povodik® Avom pwévo ov auth 1 Ao éxel péoal pio
TIOLPAUETPO t QPO OUCLALOTIKAE TEPOKELTOL YLOL OVOTNUA e &Ttelpec AVOELC.
Bplokoupe tov avtiotpoyo mivaka tov A* movu eivau,

1 ~1/2 1 -1 244t
A = 5/14 -3/71  2/7 vy b = —1-2t
-1/14  2/1  1)7 2t
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-
‘Acknon:

KOLL OUVETIRG M Ao Tou ovothpatog (1) eivow:

x ~12 1 -1 2+ 4t —3t—4
y |=| 5714 =377 27 || —1-2t |=| 27t+6)/7
z ~1/14  2/1  1)7 2t (—7t—1)/7

Apa oL &Telpec Adoelg Tou apyikoV ovoThuatog eivou:
2 1
x = =3t —4, y:?(7t+6), z:?(f7t71), w=t

H Abom auth emadnBevel ko tnv tétoptn e€lowon Tov ouoTHUATOC.
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‘Acknon:
2x =3y +2z=1
No AvBei To ocvoTnua: x—2y+ z=0
x+2y+ z=3
Noon:
Bpiokoupe tnv opilovoa Twv GUVTEAECTOV TWV ALYVOOTWY,
2 -3 2
[Al=11 -2 1|=0
1 2 1
Bplokoupe topa tic 2 X 2 opilovoec tnc A. H mpdTn sivou
2 -3
‘ 1 o |T71F0

dpo rankA = 2. Yuverdg xpetdleton va Bpolue ko Tov etatugmuévo

g
IV CLKO
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-
‘Acknon:

O emavgnuévoc mivakag etvout

2 -3 2 1
E=|1 -2 10
1 2 13

omdte Oa Bpolpe Tic 3 X 3 umoopilovoec Tou. Mia siva 1

w

2 1
1 -2 0|=1+#0
1 3

N

&pa rankE = 3 dnAadh rankA # rankE ouvetdg to ovotnpa stvou
adivarto.
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-
‘Acknon:

Not AuBel To choTnua:
2x— y+3z=0
—x4+2y— z=0 <<= Ax=0
2x+2y+4z=0

Noon
Bplokoupe tnv opilovoa Twv cuVTEAECTOV TWV AYVOOTWVY OV eivou
2 -1 3
[Al=| -1 2 —-1|=0
2 2 4

eve pioe utoopilovoo tTng T.X. M

2 —1
- ‘_37é0

givoil SLdpopn tou undevédeg dpa rankA = 2.
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-
‘Acknon:

Y uvendg To oVotnua £xel &melpeg Aioelg pe n—rankA==3-2=1
TopdpeTpo. Apal amd to apXikd choTNRa Talpvw T eELOWOELS KAl TOUG
AYVAOOTOUC Tov pog ‘detyvel’ M 2 x 2 opllovoa Tov eAéyEoype 6T elvor
SL&popn tou undevdc Bewpivtog Tov TPiTo AYVwoTo z oav TapPdUeTpo t
Tiov TNyoivel oto devTepo péNoc. Apal £XOUME TO WUN OROYEVEC CUOTNUA

2x — y = -3t
—Xx4+2y= t
1o €xel pioe povadikn (A& pe Tapdipetpo) Adom thv x = —5t/3 ko
y = —t/3. ‘Apa oL &melpeg ANoELG TOV ALPYLIKOY CUOTHUATOG £ivail
5t t "
X = —— = —— zZ =
3 9 .y 3 )

ko BéBoar vt M Adom emaAnBelel ko T Tpitn e&lowon Tou
OVOTHLOLTOG.
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‘Acknon:
Not AuBel To choTnua:

2x -3y = 3

X— y= 2

3x+2y =11
Noon
Mapoatnpovpe étu wiow uroopilovoa, Tne opilovooc Twv GUVTEAETTOV
TV AYVOOTWY, 1 :i’ =1 eivou SLdpopmn Tov undevdc dpa

rankA = 2. ENéyyoupe tov ematvEnuévo ko €xoupe

2 -3 3
El=[1 -1 2|=0
3 2 11

dpat rankA = rankE = 2 dn\adf to cvoTnua éxel Adon.
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-
‘Acknon:

Maipvoupe tic 800 mpateg edlooelg YTt tnv opifovoa Twv
ouvTeAEGTWOV TOouC Pphkape 6TL siva Sudpopn Tou pndevédc ko étaol
yvwpiloupe 4t éxouv pice Aoom.

Abvoupe to olotnua ko PBpiokoupe T1 povadiky Adon

2x -3y =3

x— y=2 =x=3 kou y=1

Tov emaAnBedel ko TNV Tpitn e€iowon 3x + 2y = 11 = 11 = 11.
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-
‘Acknon:

Not AuBel To chotnua

2x 4+ 6y +a’z= a

—x+4+2y+ bz= 1

3x+9y + 6z=-3
otav a € R mopdpetpog.

Noon
Bplokoupe tnv opilovoa Twv cuVTEAECTOV TOV ALYVOOTWV

2 6 a°
Al=| -1 2 5 |=60-153°
39 6

KOLL TLOLPOLTNPOVE OTL M) Ttapdpuetpog a Bploketow otnv Tws tne opilovoac.
‘Apo B Bpolpe yia Teoteg Tupég Tou a undeviCetow n |A| ko yiow roleg Sy
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‘Acknon:
Mapotnpovpe bt M opilovoal undeviletol btay
|A| =60 — 152> =0 = a = +2.

Bpiokoupe ko tov Babud tou emauEnuévou, dnAadh tic téooepic 3 x 3
opifovoeg tou (Hdn éxoupe TV |A| Tou eivor ot atd Tig 4)

hantom—2 6 a
|E1| = -1 2 1|=-15a—30=-15(a+2)
3 9 -3
2 a a2
|Ex| = | —1 1 5 |=2la+42=21(a+2)
3 -3 6
a 6 a2
B3l =| 1 2 5 |=15a°—33a— 126 =3(a+2)(5a —21)
-3 90 6

‘Apa. SLakplvouple TIC TLEPLTITWOELG:
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‘Acknon:
e 1n mepintwon: Av a # +2 téte M opilovoa giva SLdpopn Tou undevég
KoL TO oVoTnaL éxel piow ko povadikt Adon:

D, D, D,
X = T y = —, Z = ——
Al Al Al

OTov
Dx = E37 Dy = E27 Dz = El
omdTe M Avom elvou

21 — ba 7 1
X=—— =, z= .
5a—2) YT 52-a) a—2

e 27 mepimtwon: Av a = 2 téte 1 opiCovoa |A| = 0 eved T.).
|E1| = —15(a+2) = —60 # 0 dpa rankE = 3 dnhad1 rankA # rankE
&pa To ovoTnua givor advvato.
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-
‘Acknon:

e 37 mepimtwon: Av a = —2 téte 1 opiCovoa |A| = 0 ko
|E1| = |E2| = |E3| = 0. Av médpw pioce 2 x 2 opifovoa tou A Tt.X. TNV

2 6
IR Eer

&pa rankA = rankE = 2 dnAadn to cbotnuo éxel dmelpeg Aoelg.
Mpdypott Taipvoupe Tic 800 mphdteg e€lodoelc ko Toug 800 TPDTOUC
ayvootoug (outt tnv opilovoa eréyEope 6T elvon BLdpopn Tou undevdc)
kol Bewpolpe Tov Tpito AYVvwoTo z = t oav TAPAUETPO Kol TtNyaivel oto
Bevtepo puéhog. Ayvoolue Tpoowpwd Tnv Teitn elowon ald oto télog
Ba wpétel va eoAnBeveton atd Thv Aom mov Ba Ppolpe.
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-
‘Acknon:

‘Etol maipvoupe to ovotnua

2x + 6y = —2 — (—2)°t 11t —5
= Xx = ,
—x+2y=1-5t 5

kol 1) Tpitn e€lowon yivetow

11t -5

Tt
3x+9y=-3-6t=3 —932—3—6t:>

—3—-6t=-3—-06t (dn\ad1 emaAnOedeTon)

‘oot oL &Telpeg Aoelg stvou

11t -5 Tt
X = —
5 ) .y 57

Y. Maepdkn MoOnpoctikde | 2025 - 2026 47 / 48



|
Oéna XemtéuPpne 2025

Not AuBel To ypoppkd obotnua,

x + 2y 42z =1
X 4+ ay 43z =3
x +1ly +4az =b

v k&be a, b € R (1.5 povddeg).
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