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Apant seic   UpodeÐxeic sto Ergast rio
Problhm�twn 5

'Askhsh 5.1Poi� apì ta akìlouja uposÔnola tou Rn eÐnai dianusmatikoÐ upìqwroi? Poi�
eÐnai afinikoÐ upìqwroi?

aþ. K = {(x, y, z) ∈ R3 : y = 1}.

bþ. L = {(x, y, z) ∈ R3 : x+ y + z = 0}.

gþ. M = {(x, y, z) ∈ R3 : x+ yz = 0}.

dþ. N = {(x, y, z, w) ∈ R4 : x+ y > z}.

eþ. P = {(x1, . . . , xn) ∈ Rn : x1 − 3x2 = 0}.

Ap�nthsh - Upìdeixh.

aþ. Den eÐnai dianusmatikìc upìqwroc: den perièqei to mhdenikì di�nusma. EÐnai afinikìc
upìqwroc.

bþ. EÐnai dianusmatikìc upìqwroc.

gþ. Den eÐnai dianusmatikìc upìqwroc: (1, 1, −1) ∈ M all� (2, 2, −2) 6∈ M . AfoÔ
perièqei to mhdenikì di�nusma, all� den eÐnai dianusmatikìc upìqwroc, den eÐnai oÔte
afinikìc upìqwroc.

'Askhsh 5.2 BreÐte ton klimakwtì pÐnaka U , kai touc pÐnakec P kai L ètsi ¸ste PA =
LU , gia touc akìloujouc pÐnakec:

aþ.

A1 =

[
0 1 0 3
0 2 0 6

]
bþ.

A2 =

[
1 2 2
2 4 5

]



gþ.

A3 =

[
1 2 2
2 4 4

]
dþ.

A4 =


0 0
1 2
0 0
3 6


eþ.

A5 =

 0 1 1 0
1 2 0 1
−1 −1 1 −1


Ap�nthsh - Upìdeixh.

aþ. Den qrei�zontai enallagèc, �ra P = I. Kat� thn apaloif  afaireÐtai 2 forèc h
pr¸th gramm  apì th deÔterh.[

1 0
0 1

] [
0 1 0 3
0 2 0 6

]
=

[
1 0
2 1

] [
0 1 0 3
0 0 0 0

]
bþ. [

1 0
0 1

] [
1 2 2
2 4 5

]
=

[
1 0
2 1

] [
1 2 2
0 0 1

]
gþ. [

1 0
0 1

] [
1 2 2
2 4 4

]
=

[
1 0
2 1

] [
1 2 2
0 0 0

]
dþ. Enall�ssontai oi dÔo pr¸tec grammèc, kai afaireÐtai 3 forèc h pr¸th gramm  apì

thn tètarth. 
0 1 0 0
1 0 0 0
0 0 1 0
0 0 0 1




0 0
1 2
0 0
3 6

 =


1 0 0 0
0 1 0 0
0 0 1 0
3 0 0 1




1 2
0 0
0 0
0 0


eþ. Enall�ssontai oi dÔo pr¸tec grammèc, katìpin prostÐjetai h pr¸th gramm  sthn

trÐth, kai afaireÐtai h deÔterh gramm  apì thn trÐth. 0 1 0
1 0 0
0 0 1

 0 1 1 0
1 2 0 1
−1 −1 1 −1

 =

 1 2 0 1
0 1 1 0
−1 −1 1 −1

 =

 1 0 0
0 1 0
−1 1 1

 1 2 0 1
0 1 1 0
0 0 0 0


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'Askhsh 5.3 Gia touc pÐnakec A1, A3 kai A5 thc 'Askhshc 5.2 prosdiorÐste tic eleÔjerec
metablhtèc thc exÐswshc Aix = 0 kai breÐte ìlec thc tic lÔseic.

Ap�nthsh - Upìdeixh.
Gia ton pÐnaka A1 parathroÔme oti o pÐnakac èqei mìnon èna odhgì, sth jèsh a12. 'Ara h
t�xh tou pÐnaka eÐnai 1.

H pr¸th, trÐth kai tètarth metablht  eÐnai eleÔjerec. 'Ara up�rqoun treic grammik�
anex�rthtec lÔseic thc omogenoÔc exÐswshc A1x = 0, kai ìlec oi lÔseic eÐnai grammikoÐ
sunduasmoÐ aut¸n: 

u
v
y
z

 = u


1
0
0
0

+ y


0
0
1
0

+ z


0
−3
0
1

 .

H t�xh tou pÐnaka A3 eÐnai 1. H genik  lÔsh thc exÐswshc A3x = 0 eÐnai u
v
w

 = v

 −21
0

+ w

 −20
1

 .

H t�xh tou pÐnaka A5 eÐnai 2. H genik  lÔsh thc exÐswshc A5x = 0 eÐnai
u
v
y
z

 = y


2
−1
1
0

+ z


−1
0
0
1

 .
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