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2€ QIO UNn UNGEVIKN YPAUUN
(ypapp mou 6gv €xetL oAa ta otowxeia tnc 0),

TO NYETIKO OTOLXELO TNC ELvVAL TO TIPWTO N LNOEVLIKO (o aplotepa
npoc ta de€La).

Hyetikd otolxeio 1" ypappung

MNy. A =

Hyetiko otolxeio 3" ypappng

Hyetiko otolxeio 2" ypa g
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KALWakwTog N KALpakwtng popdng (echelon form of a matrix), mivakag
A= [aij] € M, ., 6TaV LOXUOULV:

A) Ot unOEVIKEC YPOUUEG, OV UTTAPXOUV, BploKovTal 0Tn CELPA LETA OO
TLC N UNOEVLIKEC YPAMMEC (KATW-KATW) Kol

B) To NnYETLKO otowxeio KaBe pn undevikne ypaune Ppioketon Se€lotepa
QIO TO NYETLKO OTOLXELO TNG TPONYOUUEVNC TNC YPOLLLUNCG.

2 0 1 -=2] 0 2 -1 3 4]
, - _lol2 3 4 10 0 |1 2 3
Napadelypata: A = 0 011 -1 B = O 0 0 o011
L I ]
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(row reduced echelon form of a matrix), av oxvouv:

A) gival KALLAKWTOC

B) To NyE€TLKO otolxelo KABe pn pndevikne ypouung eivat 1 kot

[) o€ pilot oTAAN MOV TIEPLEXEL TO NYETLKO OTOLXELO KATIOLOC YPOAMUNC, OAQL
Tt AA\a otolxeia etvau O.

1 -1

1 —1 1

y/
_ _ 0
Ny. I'= 1 2 |ko 4= 4

2
01
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Mapadelypata mivaka o€ avnYUEVN KALLOKWTN LopdN:

1 1 y)

_ 1) 2 0

al= 0 1] 4

g J
15 (0] 4 3
001117 6
Z=lolo/0/0 o0

\_—Iu
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[TapatnpnoeLC:

e KaBe mivakac A = [aij] € M,,,, UTIOPEL VAL UETATPATIEL OE TIVAKOL
KAlpakwtng (echelon) A i avnyuevng kAtpakwtng (reduced echelon)
Hopdng Ap He TN PonBeLa TwV EMOPEVWYV OTOLXELWO WV TIPAEEWV

YPQLUWV.
* Mpocoxn!
e Oumtivakeg A, Ar , Ap O6€v elvat ool aAAa ypappoicoduvapotl!
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* A) evallayn) TnG i- YPOUUNG UE TNV K-ypauun.
Yi © Vk

* B) moAAammAaoLaooc TNG i- ypappne et A+#O0.
Yi=> AYi, A #0
* [) avtikataotaon tNe i- ypopMNAC amo 1o abBpolopa avtnc Ko
Tou A-tA\aciov tn¢ k-ypolnc.
Yi=>Vit AV, 4#0
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* [Mpokettal SnAadn yla piot armelkovion amo 10 CUVOAO TWV
TUWVOKWY M, 0T0 0UVOAO TWV TIVAKWY M ,,.

A - 1(A4).

* O niivakag T(A) mou mpokUTTteL oo tov A e sdbopuoyn HLOC
N TIEPLOCOTEPWYV ATIO TLC TPONYOUMEVEC OLAOLKOOLEC (TLC
VPOLLUOTIPAEELC) Elvall ypappoiocodUuvapoc e tov A.
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Napadeypa

12 3], 1 2 3
1 1 2 o 3 5
0 1 2 0 1 2
1 2 3 M1 2 3
o 1 2/ 1 2
0 3 0 0 -1
.

_ n - N
12 31, , 11 2 3
0 1 Mo 1 o
0 0 1 0 0 1

y « y

V2<V3

y3—>(—1)-y§

Y1=Y1 —3‘)’%

Kallia Pavlopoulou 2023-2024
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* A) evaAAayn tng j- otAANng He tnv k-otnAn.
Oj © O

* B) moAAamAacLaopog tng j-otnAng emi A+0.
gj > /10]- AFO0

* [) avtikataotacn tng j-otnAng oo to abpolopa autng Kal
Tou A-mAaciov tnc k-otnAnc.
;> 0j+ Aoy, A+ 0

Kallia Pavlopoulou 2023-2024
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* MMpokettat SnAadn yla pia Armelkovion amo To CUVOAO TwV
TUWVOKWY M), 0T0 UVOAO TwV TVaKkwv M,

A - o(A).

Kallia Pavlopoulou 2023-2024
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ZToELWdNG Itivako

* Y& KAOe otolxeElwoN MPAEN YPOLUUWY AVTLOTOLXL{OVLE EVAV
oToXElWwON TIivaKaL.

* Etol otn otowEelwdn npaén ypapupwy T TTou epopOlETOL O
nivoka A € M, «,, avTLOTOLXI{OUHE TOV OTOLXELWON TtivaKa
T(IM) TTOU TIPOKUTITEL ATO TNV £Epappoyn TG T OTOV

povadLaio mivaka I,.
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[Tapadeyua

1) 2tn otoewwodn mpaén Y1 < ¥2 , 6nA. evalayn 11S ko 2N

VPOLUNG, OToV I3 avTLoTOLXEL O TTVvaKOC:

gvaAAayr 17¢ Kat 2" ypa g

otov povadiaio nivaka

g
|
=) =

~ o o
AN

QIS =

n 3" ypappn dev aAAalel
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Edapuoyn T; o€ nivaka A € M 33 (moAQmAQOLACUOC QIO QPLOTEPQ)

0 1 0] (1 2 3]
T,-A=|1 0 0|-|/14 5 6|=
o 0 1l 7 8 9]
[4 5 6]
l1 2 3
gvaAlayn 11 ko 21 |_7 8 9.

YPOMHAC oTOV povadiaio

evaAlayn 11 ko 2" ypalRG oToV

nivaka 4
n 3" ypappn dev aAAalel
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Edapuoyn T; oe nivaka B € My 4

0O 1 0] 11 2 3 41
T.-B=11 0 0|5 6 7 8 | =
0 o 1l o 10 11 12l
szzﬁt?ﬁ?;:vks;\f;; waio 7 8
3 4
12

gvaAAayn 17 ko 21S

YPOHHUAG oToV TItivaka B
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2) 2tn otoewwdn npaén y3 = ¥3 + 2y1, 6nA.

avtkataotoon TNS 3" ypa NG armo To abpolopa auTtnc Ko

Tou 2-mAaciou tng 1" ypapung, otov I3 avtLoTOLXEL O TIVOKOC:

n 1" ypappn idla

[1_ 0 O] -
r —lfo—1 ol
112 1

- | otn O€on tng 3" ypapuung Oa BaAouvpe to

AaBpolopd TtNE HE To SLMAAoLo TG 1"° ypapAG
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Edapuoyn T, o€ nmivaka A € M3 3(mmoAAamAaolaolog ano apLotepa)

1 0 0] [1 2 3
I,-A=|0 1 0|:|4 5 6|=
2 0 11 L7 8 9.
1 2 3
= 4 5 6
2-1+0-4-+1-7 2:-2+0:-5-4+41-8 2-3+0-6-+1-9

otn 0€on tng 3" ypopupung Oa BAAoupe To ABpoLlopa tng e To SUTAAoLo

2 3
5 6 TG 17 ypappnic

12 15.

1
O D
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Eneénynon npaéewv otnv epappoyn T, o€ nivaka A € M3, 3(moAAanAacLOGUAG QMO APLOTEPQ):

1 0 O] [1 2 3
Tz'AZO 1 0|14 5 6|=
2 0 11 17 8 9

EkteAw TOV MTOA/GHO TILVAKWV OTIWG TOV £XOUME OpLOEL oTNV
nopaypadol. Nna va Bpw to otowxeio a3l noA/Iw ta otoyeia 31

MNa va Bpw to ototxeio a32 moA/lw ta

YPOUMAG TOU T2 pe Ta ototxeia tng 11 otAng tou A. otolxeLa 3" ypappung Tou T2 ue ta oTolela

™G 2" otAng Tov A.
1 2 3
= 4 5 6 =

2-1+0-4-+1-7 2:-2+0:-5-+1-8 2-3+0-6-+1-9

1 2 3 MNa va Bpw to otoxeio a33 oA /lw ta
= |4 5 6 otoweia 3" ypa NG tou T2 MeE ta
otoweia tng 3" otAANG Tou A.

TeAwka n 3" ypappn ivol to abpolopa
TWV oTOoELWV TNG 3" YPOLUKAG KaL TOV 2-
nAaciov tng 1" ypo LA,
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Ouolwc, opiloupe otoxelwdelc mivakes othnAwv o (1)

1) 2tn otoewwdn mpaén a1 < 0, , dnA. evallayn 1" kat 2nS

oTtNANG, otov I3 avTLOTOLXEL O TIVOKOC:

gvaAAayn 1 kaw 2" oTtAANG

D

=

|
= =

O O
=== |

n 3" otAAn 6L

Kallia Pavlopoulou 2023-2024
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Edbappoyn X';0e nivaka A € M35 (moA/ouog amno de€la)

1 12 3] [0 1 O]
A-2:=14 |5 6||1 0 O0|=
7 |18 91 10 0 1.
gvaAAayn 17¢ ko 2" otHANG otov 4
povadiaio 2 1 3
5/ 4 6
8l 7 9 gvaAAayn 17¢ ko 2" otHANG otov

nivako A
J
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2) 2tn otoewwdn mpaén o, < 305 , OnNA. AvIkATACTACN TNG
2% oTtNANG o to 3-MAACLO NG, OToV [, AVILOTOLXEL O TILVAKOC:

22=

R
S OoOw O |
S RO O |
—_ o0 O

2tn O€on tn¢ 2" otAANG Oa BAAOUME TO

TPLTAAGCLO NG

OL untoAouneg oTAEG LdLeG
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Edbappoyn tou X, (moAamAaocitacuoc amno 0e€la) o€ riivaka I' € M 444

1 2 3 411 0 0 0
r.g, =5 6 7 8/[]0 3 0 0f_
9 10 11 121 |0 O 1 O
13 14 15 16] |0 0 O 1.
VIO (1 (2.3 3 4
otov povadiaio 5 6 - 3 7 8 _
9 (10-3| 11 12
13 |14-3) 15 16

2tn 0€on tng 2" otAnG Oa BaAoupe to

TPLTAAGCLO TN otov nivaka I

Kallia Pavlopoulou 2023-2024 22



Edappoyn tou 2, oe nivaka B € M54

1 2 3 47 |}
B5,=|5 6 7 8| 8
9 10 11 12] |
1 (2.3) 3 4-

5 16-3| 7 8
9 10-3] 11 12

\_ )

1 6 3 4°

5 18 7 8
9 30 11 12

Kallia Pavlopoulou 2023-2024
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[lpotaon:
(o) Av T: M, = M, , EIVAL PLX GTOLXELWOTIG TIPAEN YPOUUWV

ka4 = |a;;| € M, , T0TE

A-t(4)=1,)-A

(B) Av 0: M5, = My, , Elva o 6Toxetd8ng Tpan oTnAdv

kA = |a;;| € M, , TOTE

A-0(4)=A-0(l,)

Kallia Pavlopoulou 2023-2024 24
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