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Aoknon 1

Av A, B € M, KOLO EVaG ELVOL AVTIOTPEWLOG, TOTE VO OELEETE OTL:

Eotw OTLA avtioTtpéPipoc. Téte untdpyxet AL tétologc wote 4- A~ =1,

|A-B+1,|]=|A-B+A-A"1 = (empepioticn mvakwv)|A-(B+A71)| =

EEDEI IR (y.vocvo opilovadw) |A] - |B + A71| =
(avtipetabeticn Tpaypatikov) |B + A7 - |A] =
(ywouevo opilovaav)|(B+A471)- Al =

_ (EMLUEPLOTIKN TTLVAK WY ) |B A+ A1, A| = -

‘Opola detyvoupe av utoBeocoupe Twg o0 B eival avtioTpEPLUOG.
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AoKnon 2

a) Na e€etaoete av o mivakag A eivat avtioTpePLpog. Av val, va Bpeite Tov
avTIoTPOodO TOU UE TN XPNON YPAUUOTIPAEEWV.

B) Me Baon Toug uTIOAOYLGOUG GTO (ar), KOL YWPLG VAl TNV UTIOAOYLOETE, TIOLX
elvau n opiCovoadétd rou A;
y) Na AuBei To cuotnpa:

—Xx1 + 3x9 +2x3=-5
le — X9 +X3=—1

X1 —sz +x3=4‘
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Aoknon 2a-Avon Y Edappoloupe Tov alyopiOuo evpeong aviiotpodou:

-1 3 21100 1 -3 -2| -1 0 0)'z>rzn
2 -1 1 0 1 0 2 -1 1| 0 1 o—=>
1 -2 1l 0 o0 1 1 -2 11 0 0 1
1 -3 -2| -1 -3 -2 -1 0 O],
2 -1 1| 2 1 1| 2/5 1/5 0f|——=
1 -2 11 1 1 3 1 0 1
3 -2 -1 0 0 -3 —2f -1+ o0 O]
0 1| 2/5 1/5 0 0 1| 2/5 1/5 o[22 75
o o 2l 3/5 -1/5 1 0 0 3/10 —1/10 1/2
| 0 0 'h:high -1/10 7/10 —1/2]
0 ol 1/10 3/10 —1/2|PA2N1T0N3 1/10 3/10 -1/2
0 0 3/10 —-1/10 1/2 3/10 -1/10 1/2

Movadiaiog
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Acknon 2B3-Avor(cuveyEln)

. ; A-ay B1 n
1) AV TTOAQTIAQCLACOUE TA OTOLYE(O ULOG Aoay By Vol =A-as-detAy; —A-ay-detAy, +A-ay - detAy; =

YPOppNG (1) puag oTrAng) pe tov aptlbpo 4, tote  [A-az Sz V3

( MarmAaotd A
1 opiCouoa oAAamAactaleTalL pe =1+ (aq - detAy, — a, - detA,, + azdetAs;) = A - detA

2) Av ota oToLyEla g YPOo MG () Hiag oTHANG) a, B vi+A-ag a, B1 V1 a, P A-aq

ay, P v2tA-axl=|ay By valtlaz Bz A-ay|=
as Pz y3+A-az as Pz V3 as Pz A-as
YPOMUNG (1] OTNANG) TIOAAXTIAQCLOOUEVA ETTL A, TOTE T | ]

|
opiCouoa b€ petaBarAeTal. = detA + 0 = detA AVO 0TrIAEG AVANOYEG

nmpooBéoovpe Ta avtioToya otoLyeia pag AAANG
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Aoknon 2B-Avon(cuveEyeLa) pappontpa&elg-utoAoyLlopog opiovoag

MopaTnNPWVING TIG YPOMMOTIPAEELS TIOU KAVAUE, EKEIVEG TIOV eTN|PEAlOLV TOV
UTTIOAOYLOMO TNG opifovoag eival oL €ENG:

|
1) Y1 = —V1 2) Y, & %Yz 3) V3 — 2 V3
Mo CUYKEKPLUEVA:

1
Y2—5Y2

H ypappomnpaén A —— A, , mpokKaAeLl TNV €€N¢ peETABOAN:

detA, = detA <|detA =5 detA,

ETtOpEVWG GUVOALKA EXOUE: detA = (—1) -5 2 - detAyynyuevoc kiparwroc =

(-1)-5-2-detl; =(-1)-5-2-1=—-10
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Aoknon 2y-Avon(cuveyela)

O TivaKOG TWV CUVTEAECTWYV TOU GUOTILOTOG ELVOL O AVTIOTPEYLOG Ttivakag A oto ().

X1
Apa to cuotnpa ypadeto: A-X = b,0mov X = [xz] KoL b =
X3

Ko n) Abon Sivetou amé T oyéon: A-X=b

ETtopévwg:
X1

X3

|

=x =41
17
10 10 2
|1 3 1
10 10 2

3 1 1

L 10 10 2.
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L x1—2x2+x3=4

-5

_1] |

4
_51 [-11/5]
_1] _|-1473].
sl | 35

(—x1 + 3xy +2x3=-5)
y) Na AuBei to cvotnua: {1  2x1 — x3 + x3 =—1

J



AoKNnon 3a ‘0 1 2-

a) Na vumoloyicete v opifovoa tTouvu mivoka A=|1 a -5

-2 4 2.
CUVOPTIOEL TNG TIAPOAUETPOV & € R . [0 TIOLEG TIHMEG TNG TTIAPAPETPOV @ € R O

TIVOKOG E(VaL QVTIOTPEWLLOG;

Aoknon 3a-Avon

0 1 2| [0 1 y ) ,
wdetA=|1 a -5|=11 a« =5 =(—1)-|4+2a ol =16 +4a
2 4 2| lo 4+2a -8

O mivakag A elval avTIoTPEWYLMOG OV KAl LOVO QV:
detA+ 016 t+t4a+0a + —4
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AO’K on 3 I} B) EmA€€TE otV TUXM Mia ATIO TLG TLHEG TOU O TIOV BPTIKATE GTO EPWTTMA (&) KO

O 1 2
UTIOAOYIOTE yla QUTHV TNV TIUT] ToV aviiotpodotovd = | 1 « —5];
-2 4 2

Aoknon 3B-Avon

EmiA€youpe Tuyaia evav mpayuatiko oplOud a + —4 . 'Ecrw Edapuolovrag

) dladikaoio amaAoldrig Gauss-Jordan Eyoupe:

lo 1 1 0 OVHL 3 ~5(0 1 O]LB_)LB-I_Z.Ll
[A|I3]=1—3—010 2 (1 0 >
-2 4 0 0 1 210 0 1
[1 -3 -5/0 1 ongﬁLgﬂ,Lzr -3 -5/0 1 olLﬁTng
0 1 2(1 0 0 0 1 2|1 0 o]——
0 -2 -8lo 2 1 0 0 -4l2 2 1
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Aoknon 3B-Avon (cuveEyela)

1 -3 -5/ O

0O 1 2 1

0 0 11-1/2
Emopevwg:
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1
0
~1/2

Ll—)L1+5'L3 5/2 3/2

0 1 -3 o0]— —

0 Lo—Loy 2L3)» [O 1 0 2 1
-1/4 0o 0o 1l-1/2 -1/2
0 o] 7/2 3/2 1/4]

1 0o 2 1 1/2 | = [I3]A71]
0 1l-1/2 -1/2 -1/4

(7/2  3/2 1/4 ]
A l=| 2 1 1/2

-1/2 -1/2 -1/4

—5/4]
1/2

~1/4/

Li—»L1+3-Ly

10



Aononay

y) XpNOLUOTIOOTE TNV TLUT TOU o TtoU €TIIAEEQTE 0TO epwtnUa (B) kot Bpeite Tn Avon

X1 —1
ToU ouoTtruatog A - X = b, 0ov X = [xz katb =| 1 ]
X3 2

Aoknon 3y-Avon

—

v) Abou detA # 0, to cVotnua A - ¥ = b éxel pio ko povaSiki Aoon tvx = A1 - b .

Apa : -7 3 17
2 2 411 _1 —3/2]
x=A1-box=|2 1 > -[1]<:ﬁc’= 0
1 1 1 2 —-1/2
2 2 4
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Aoknon 36

0) Edapuoote tov aryoplBuo Gauss-Jordan yia vat AUCETE TO GUGTN U

0O 1 2
1 «a —5] X = xz], [ ]
-2 4 2

ylot TIG TLMEG (1) TLUN]) TOU A ylo TLG OTIoleG (1) omoia) o A eival un avilotpePipog. Na

OlakplveTe TIG BaoIKESG LETABANTES Kol TIG EAeVBepeC petafAnteg. TEAOG, va Bpeite

—

AU0N TOU aVTioTOLYOU OHOYEVOUG CLUOTHHOTOC A + X = 0, Ywpic vo To eTAVOETE.
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Aoknon 36-Avon

o 1 2
o) Mo o=-4, exoupe A=|1 —4 —5] , O Bpovpe T AVon
, X , R
TOU ouoTrHatog A - X = b pe aAyoplBuo Gauss-Jordan.

0 1 2[-1 1 —4 -5]1 1 -4 —5]1
— LieL L3—>L3z+2-L L2—La+4-L
[Alb]=|1 -4 -5 1]1—2> 0 1 2 —1]3 - %lo 1 2 |-1|===3
—2 4 212 —2 4 212 0 —4 -8l 4
1 =4 =5 17,0 sar, —_— | (x;=-3-3
0 1 2]|-1 ;
0o 0 o0lo

2 pivots: 2 Baoikoi dyvwoToL oL X1, X3

v —rankA = 3 — 2 = 1, pia eAe0Oepn petafAnTn, N X3
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aXela (oA LA M NVESEITAM  Apal To 0UVOAO AUOEWVY TOU CUCTHHOTOG EiVaL:
r
X1 -3
S = X2l =1—1
q 0

8) Ad TNV TPONYOUUEVN VEVIKY Mopdr) Tou cuvolou AUOTC TOU cuoTripotoc A - X = b

X1
x,| € R3:

AER}

AUo™N AVTIOTOLYOU OOYEVOUG

TIPOKUTITEL OTL KOL TO AVTIOTOLYO OHOYEVEG cUoTnua A - X = 0 €xel dnelpeg AVOELS (adov

rank(A) # 3). Kat 1o oUvolo AUCEWV TOU AVTIOTOLYOU OMOYEVOUG CUOTHHATOG E(val T

X1 —3
S={[x2 —2],AER}
1
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€&NG:
X1
X2

€ R3: =A-




