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LUSEIS

'Askhsh 1.

'Eqoume m = 4 exis¸seic, n = 3 agn¸stouc kai r = rank(A) = rank(A|b) = 2. 'Ara to sÔsthma
Ax = b èqei lÔsh kai n − r = 3 − 2 = 1 �gnwstoc ja eÐnai aujaÐretoc. Oi 2 mh mhdenikèc grammèc
tou epauxhmènou pÐnaka ja mac d¸soun touc �llouc dÔo agn¸stouc sunart sei tou aujaÐretou. Ta
sust mata (Σ) kai (Σ0) èqoun �peirec lÔseic.

'Askhsh 2.

Gi� ta (a), (g) kai (d), h anhgmènh klimakwt  morf  tou epauxhmènou pÐnaka tou sust matoc eÐnai

D =




1 0 −1 2
0 1 2 −1
0 0 0 0




'Ara
x = 2 + z , y = −1− 2z , z ∈ R

dhlad  oi lÔseic (x, y, z) tou (Σ) eÐnai thc morf c

(x, y, z) = (2 + z,−1− 2z, z) = (2,−1, 0) + z(1,−2, 1) (0.1)

kai kateujeÐan apì thn anhgmènh klimakwt  morf , me 0 sthn teleutaÐa st lh, blèpoume ìti oi lÔseic
(x, y, z) tou (Σ0) eÐnai thc morf c

(x, y, z) = (z,−2z, z) = z(1,−2, 1) (0.2)

Oi (0.1) kai (0.2) sunep�gontai ìti Λ = {ξ}+ Λ0 ìpou

Λ = {(2,−1, 0) + z(1,−2, 1) : z ∈ R}
Λ0 = {z(1,−2, 1) : z ∈ R}

ξ = (2,−1, 0)

Gi� to (b), èstw

u =




x1

y1

z1


 , v =




x2

y2

z2




dÔo lÔseic tou (Σ0), dhlad  Au = 0 kai Av = 0 ìpou

0 =




0
0
...
0




Tìte A(u + v) = Au + Av = 0 + 0 = 0 kai A(cu) = cAu = c0 = 0 dhlad  oi u + v kai cu eÐnai
lÔseic tou (Σ0).

'Askhsh 3.
1



2

Gi� a 6= 0 kai a 6= 1 h anhgmènh klimakwt  morf  tou epauxhmènou pÐnaka tou sust matoc eÐnai


1 0 0 2−3a
2a

0 1 0 a−2
2a

0 0 1 3a−2
2a




'Ara, gi� a 6= 0 kai a 6= 1 to sÔsthma èqei thn monadik  lÔsh

x =
2− 3a

2a
, y =

a− 2
2a

, z =
3a− 2

2a
Gi� a = 0 o epauxhmènoc pÐnakac tou sust matoc eÐnai


−1 −1 0 1
0 0 0 −2
0 0 0 0




�ra to sÔsthma den èqei lÔsh.
Gi� a = 1 o epauxhmènoc pÐnakac tou sust matoc eÐnai


0 0 0 0
0 1 1 0
0 0 0 0




�ra y + z = 0, x ∈ R kai oi lÔseic tou sust matoc eÐnai thc morf c
(x, y, z) = (x,−z, z) , x, z ∈ R (diparametrik  apeirÐa)


