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1. Na lÔsete ta parak�tw omogen  grammik� sust mata kai na breÐte mia
b�sh kai th di�stash tou q¸rou twn lÔsewn touc L0.

i)





−2x2 − 10x3 − 9x4 + 3x5 = 0
4x1 + x2 − 3x3 + 2x4 + 8x5 = 0
−x1 + 2x3 + x4 − 3x5 = 0
−3x1 + 6x3 + 3x4 − 9x5 = 0

ii)





3x1 + 5x2 + 5x3 = 0
4x1 + 7x2 + 5x3 = 0
x1 + x2 − 4x3 = 0

2x1 + 9x2 + 6x3 = 0

iii)
{

x + y + z − w + u− v = 0
y + z − w − u + v = 0

iv)





2x + 3y + 4z = 0
x− y + z = 0
7x + y + z = 0

2. Na lÔsete kai na diereun'nsete ta parak�tw sust mata gia tic di�forec
timèc tou λ ∈ R.

i)





(4− λ)x1 − 2x2 − 2x3 = 0
−2x1 + (1− λ)x2 + x3 = 0
−2x1 + x2 + (1− λ)x3 = 0

ii)





(λ + 2)x− y + (λ + 1)z = 0
2x + λy + z = 0
λx− 3y + λz = 0

3. Na exet�sete e�n ta parak�tw grammik� sust mata èqoun lÔsh kai e�n
nai, na ta epilÔsete.

i)





x1 − x2 + x3 = 0
x1 + 2x2 + x3 = 4
2x1 + x2 + 2x3 = 8

ii)




−2x + y + z = 1
x− 2y + z = 2
x + y − 2z = 3

iii)





2x1 − x2 + x4 = −1
−x1 + x2 + 2x3 + x4 = 5

x1 + 2x4 = 4

4. Na exet�sete e�n o pÐnakac A eÐnai diagwnopoi simoc kai e�n nai, na
gr�yete mia diagwnopoÐhsh tou A.

i)A =




1 1 −1
0 0 1
0 −2 −3


 ii)A =




2 1 −1
0 1 −1
0 2 4




iii)A =




3 2 0
−1 0 0
0 0 1


 iv)A =




1 0 −1
1 2 1
2 2 3




5. 'Estw o pÐnakac A =
(

6 −3
5 −2

)
. Na exet�sete e�n eÐnai diagwnopoÐhsi-

moc kai e�n nai na breÐte mia diagwnopoÐhsh tou A100.
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6. Na brejoÔn oi 3×3 pÐnakec A pou eÐnai diagwnopoi simoi kai ikanopoioÔn

A2 =




9 0 0
−5 4 0
−8 0 1


 .

7. 'Estw pÐnakac A ∈ Mn×n(R) kai λ1, λ2, ... , λn oi idiotimèc tou. Na
deÐxete ìti h orÐzousa |A| = λ1λ2...λn.

8. Qrhsimopoi¸ntac to je¸rhma diagwnopoÐhshc summetrik¸n pin�kwn na
breÐte to eÐdoc thc kwnik c tou epipèdou me exÐswsh :

(a) x2 − 2xy + y2 − 2x + 1 = 0,
(b) 5x2 + 8y + 5y2 = 25,
(c) 3x2 − 8xy + y2 − 2x− 4y = 0,
(d) x2 + 4xy + 4y2 = 4,
(e) xy = 4

kai na tic sqedi�sete.
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