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Aoknon 1: un opoyeveg guotnua 3 X 4

A

[Ag|bg] =
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([ 2x, +12x3 +11x4 = —20
2x1 +8x, +26x3 =12
X1+ 3x +2x3+3x, = -1

B4,

—40, 7
15,7
—1, 7

rank(4) = 3

mmmp [A|b] =

Enavénuévoc

Mivakog

83,4 ]

—-30,4
3,4

rank

Fpappoicobuvapog
QVNYHEVOC KALLOKWTOC

Adov|rank(A) = rank|A|b]
10 cuotnUa eivat cupBLBaocto!

!

Ac doupe Twpa TN popdn Twv AVCEWV.
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Aoknon 1: (un opoyeveg cuotnua 3 X 4) - Mopdn Twv AUGEWV

[paLOICOOUVOOC OVNYUEVOC KALLAKWTOG

—40,7i 83 4] == x;=283,4+40,7
ARle @ 15’7 i—30,4. m— X, = —30,4—-15,7-
1.7 34| cmm—— x3=34+17:

3 pivots: l l 1
Baolkol dyvwoTol

(xll X2, X3 )

v —rankA = 4 — 3 = 1, pia eAeBepn
pnetapfAntn, n omoia eivol n
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Aoknon 1: (un opoyeveg ouotnua. 3 X 4) - Z0voAo AUCEWV

AUCELC TOU oUOTAUATOC armoteAoUV OAa Ta SLAVUCHATO TTOU UITOPOoUV va ypadTouv

otn popodn:
iy
X2

X4

2UVOAO AUCEWV TOU CUOTAMATOC:

83,4 +40,7 -
—30,4— 15,7 -
3,4+1,7-

8341 [40,7- 83,4 £ 40,7
—304| |-157- ~30,4 |-15,7
34 17. 34 |7 17 |/ ER
0 0 0 0
- X1 x1] [83,4] 40,7 ] )
X _ —
s=1|x:|€R" f; ;”044 nwy ;57'7 2€eR
| X4 | | X4 ) ) )
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Aoknon 1: Mstatpornn o€ avnyUEVO KALLAKWTO ToU enavénuevou 3 X 5

0 2 12 11 ,-20
2 8 26 0 12
1 3 2 3 —1

—1|2 8 26 0 12
0 2 12 11, -20

1 3 2 3 -1
L3<—>L1 L2—>L2—2L1
[Alb] = ] >

1
L-(3)t
—_—

0 2 22 -6 14| — 2 22 -6 14

[1 3 2 3 -1 ]LMB_LZF 3 2 3 i-1
0 2 12 11 ;-20 0 0 —-10 17 —34

1 3 2 3 -1 73,1 3 2 31 -1 1, ., 111
lo 1 11 -3 vi (1°)>[0 1 11 -3 7 ‘2 2
0 0 —-10 17! -34 0 0 1 —17/10 !34/10

13 s 3 -1 Li—>—2.L

[o 1 0 157/10 —304/10| 21—

0 0 1 —17/10 | 34/10
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Aoknon 1: Mstatpornn o€ avnyUEVO KALLAKWTO ToU enavénuevou 3 X 5

1 3 2
0 1 0
0 0 1

3
157/10

~17/10

Ll—)—S'Lz

OO

-1

C = O

0

~304/10| 225

34/10

OO
O = W

—407/10

0 157/10

1

~17/10
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0 64/10 | —78/10

0 157/10 —304/10
1 -17/10 ; 34/10
834/10 |
—304/10( = [Ag|bg]
34/10




Aoknon 2: un opoyevec cvotnua 4 X 3

.

X1 + 3x2 — Z.X'3 = —5 -1 3 -2 =5
<47C1‘|'9952‘|‘3'53=—2 ) [(A|b] = g 96 % EZ
—6x, + 2x3 = 24 Enaugnpévog B
| 5x1+9x=5 1vaias > 9 015
[pappoicoduvapocg
/ \ QVNYHEVOC KALLOKWTOG
@ 0 O i131/4
Axlbe] | (1) o 415/4
RPRIT 10 0 (3) [3/4 ) AdoU|rank(A) = rank[A|b]}to
\-0 0 0/ 0 - rank cvotnua eivol cuppLBaoto!

rank(4) = 3 l
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Aoknon 2: (un opoyeveg ovotnua 4 X 3) - Mopdn Twv AVCEWV
[popOLo0SUVAMOC AVNYUEVOC KALLOKWTOC
X1 X2 X3

| =
|
|[Ag|bg] = | —
0 0 (1) 3/4 |——— x;=3/4
3 pivots: 3 Bacikol ayvwoTtol / (" - 2 )
(oL x4, X3, X3) X1 31/4
X2| =|—15/4
Apa To cUoTnHO €XeL pia kot povadikn Avon oto R3, tnv: X3 - 3/4 |
~ g ,

C ([ 31/4]
>UVOAO AUOEWV TOU CUOTHUATOC: ={|-15/4
| 3/4

-
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Aoknon 3: pn opoyevec cvotnua 3 X 5

(X4 — X3 +Xx3 —X4+x5 =10 1 -1 1 -1 1 !o
12x + %) —x3 —2%; —xc = —1 =y [A|b]=]2 1 -1 -2 -1 -1

—4xy +4x3 — X4 +4x5 =1 Emaugnuévog 1 -4 4 -1 4 '1
\ Mivakag

pappoicoduvapog
OVNYUEVOC KALLOKWTOQ

\

|AR|bg] =<P<(i)> -1 O -1,/ 0 Adou|rank(A) # rank|[A|b]| to
—) cvotnua eivol acuupipacto!

rank (4) =2

4

‘To oUVOAOo AUCEWV TOou cuoTnpatoc eivatto S =0 ‘
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Aoknon 4: opoyevec guotnuo. 4 X 5

i X1 — 2Xy +4xs =0 1 -2 0 0 4 10
] —*1 +2x, + x3 —5%5 =0 o) [4)] = :; i _13 01 —5_2 (())
—2x1 +4x, —3x3+x4—2x5 =0 EnauEnpévoc '3 6 4 -2 2'0

| 3x1 —6xy +4x3 —2x4 +2x5 =0 nivaxac

[pappoicoduvapog
QVNYHEVOC KALLOKWTOG

=

pd
©COCem O

© —2 0
O 0 —
[ARle] —
O 3 mmmm) Adov rank(A) = rank[A|b]|to
ko O 0 rank ovotnua eivol cuuBLBaocto!

rank(4) = 3 l

Ac doupe Twpa tn popdPn Twv AVCEWV.

N
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Aoknon 4: (opoyeveg ovotnua 4 X 5) - Mopdn twv AVoEwV

[poppoicodUVaNOC AVNYUEVOC KALLOKWTOC

X1 X3 X4
@ —2 0 0 4!0] = X1=20 -4
0 0 q)) 11 0| =——> x;=

3 pivots: 3 Baowkol ayvwoTtol (x1, X3, X4 )

v —rankA =5 — 3 = 2, 8Uo eAelBepec
netaBAnteEC, n omoia eival ot v Kol
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Aoknon 4: (un opoyevéc cuotnua 4 X 5) - 2Uvoho AUoswV

AUCELC TOU ouoTAMATOC armoteAoUV OAa Ta SLavUCHOTA TTOU UITOPOoUV va ypadTouv

otn popdn: X171 [200 — 4T 27 — 41
| )
A3 | = =, - |0f+ .| 1
X4 -3 0 -3
nl 1 .
(i X1 2 4 Y )
2UVoAo AUoewv X2 X2 1 0
TOU CUOTNMOTOC: S=<|xX3|eR>:(X3|=2-|0|+pu-|1 [, ALuerR;
X4 X4 0 -3
\ \LX5_ X5 L()- L gl y /

Kot AEpe mwc AVon armoteAouv OAoL oL ypoappLkol cuvbuaopol Twv SLavuoUATWY

2 1. 0 0 0] xkwu[-4 0 1 -3 1]T.
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Aoknon 5: un opoyeveg ovotnua 3 X 3 PE MAPAUETPO

[ x+y—6z=12
{ 2x+y—2z=28
2x+3y-22z=5

f’l 0 4\
[ARle] =+ O 1 —10
0 0 0
\ )
rank(4) = 2
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1 1 -6 '4°
—_— J[Alb]=|2 1 -2 8
Entawénpévoc Mivakag 2 3 —-22 ., 5]

Auotooﬁbvauoq QVNYHEVOC
KALLOLKWTOC

8—4 rank(A4) # rank|A|b] ?

—8 + 21| oy
13— 420 o T rank(4) = rank[Alb] ?

I

ALOKPIVOULE TIEPUTTWOELG




Aoknon 5: un opoyeveg ovotnuat 3 X 3 UE MOPAUETPO
1) Av rank(A) # rank|[A|lb] 13 —41 %0 @[/1 +* 1:3], TOTE TO ouOTNMA Elval

aocupBiBaoto, dpa | S = @

2) Avrank(A) = rank|A|b| 13 — 44 =0 <:)|/1 = % I, TOTE TO oCUOTNUO Elval

ouuBLBaoTo kat oL AUCELC Exouv TN popdn:

X Yy
0 4 | 8-13/4 x—19 R
L g _ 7 _
—
[4glbg] = [0(D -10 E—8+2-13/4] 43 -
0 0 0 : 0 = y=-5+10

2 pivots: 2 Baoikol ayvwaoTtol (x, y)

v —rankA = 3 — 2 = 1, pia eAeBepn

Kallia Pavlopoulou 2021-22 HETQB)\IT[”' n onoiwa ewvat n . 14



Aoknon 5: (un opoyevec cuotnua 3 X 3 pe MOPAUETPO) - 2UVOAO AUCEWV

AUCELC TOU ouoTAMATOC armoteAoUV OAa Ta SLavUCHOTA TTOU UITOPOoUV va ypadTouv

otn Hopodn: - 19 1 [19°
X - % 4 —4
4 4
yi=| 3 =| 3|+ - 10]
—E+1O 2 1
] L0
2>UVOAO AUCEWV TOU CUOTNHOTOC:
O -il%)- \
X X 4 —4
S=<|y|€R*|y|=| 3|+4-|10|,A€R ;
Z Z 2 1
\_ \ 0 y
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AANutec AOKNOELC VIO e€aoKknon

1) Not \uBei to olotnua A - ¥ = b, ue A = [8 (1) i ﬂ kal b = [_11]

Yrode€n: Anpoupyoupe tov smtavénuevo [A|b] Swaotaonc 2 X 5 . Epoppolovtoc oToXELWEELC YPOUUOTIPAEELC DEPVOULLE
tov niivako|A|b|os popdr avnypreVou KALUAKWTOU Kal KATAARYOUUE OTL TO oUOTNUA EXEL ATIELPEC AVOELC e 2 eAeVBOEPEC

[ X1 | X ] [ %1
7 I ’ I x2 4 xz 3 _ x4‘
UETAPBANTEG TLG X4 KAl X4. TO CUVOAO AUCEWV €lval S = X5 € R™: xa | = =1 = x, | X1 Xa €ER
4
_x4_ _X4_ i x4

2) AlvetaL to cvotnua A - x = b.AV N OVNYMEVN KALLOKWTH popdn Tou emavénueEvou
TLVOLKOL TOU CUOTNHATOC €lval N akoAouBn, oLeg eival ot AUGELC TOU CUCTHUATOC;

1 2 0 2 0 3
[AR|bR]=[0 01 2 0 1].

Yriodelén: Emonuaivoupe ta 2 nyetika otolyeia, opiloupe Baolkolg ayvwoTtouc Kot EAeUOEPOUC AYVWOTOUG.
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AANutec AOKNOELC VLol e€aoKnon

(X1 —2x, —3x3+2x, =1
3) Na AuBsi to ovotnua{ X + 3x3 +5x4 = —3
szl + ) + 8x3 — 4'X4_ = 4

Yrioden: Epappolovtac otolxelwOELS YPOUUOTIPAEELG OTOV EMAUENUEVO KATOAARYOUUE OTOV YpappoioodUvopuo tou

1 0 0 —-87 46
[Ar|br] =10 1 0 —94 48 | amo 0mou GUUMEPAIVOULE OTL TO CUCTNMA EXEL ATIELPEG AUCELG (EA.UET. Xy4).
0O O 1 33 -—17

(2x, +12x3 +11x4 = —20
4) Na AuBei to cuotnuay 2xq1 + 8xy + 16x3 = 12
(X1 1+ 3%z +2x3 +3x4 = —1

Yriodelen: Edpappolovtag otolxelwOELS YPOUUOTIPAEELS OTOV EMAUVENUEVO KATOANYOUUE OTOV YpappoioodUvouo Tou

1 0 —-16 0 2
|[Ar|br] =10 1 6 0 1 |amnd Onou CUUTEPAIVOUE OTL TO CUCTNMO EXEL ATIELPEG AUOELG (EA.LET. X3).
0 0 ) 1 -2
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