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Kat�taxh sto A Ex�mhno
Seir� Jem�twn B

1. DÐnetai o pÐnakac A =


1 1 1 1
1 −1 1 −1
1 1 −1 −1
1 −1 −1 1

.

(a) LÔste to grammikì sÔsthma Ax = b gia b = (8 − 2 − 4 0)t, ìpou x ∈ R4×1.

(b) DeÐxte ìti to grammikì sÔsthma Ax = b èqei monadik  lÔsh x ∈ R4×1 gia k�je
b ∈ R4×1.

2. Poiec apì tic parak�tw prot�seic eÐnai swstèc kai poiec l�joc?

(a) An V eÐnai pragmatikìc dianusmatikìc q¸roc, W eÐnai upìqwroc tou V kai gia
ta u, v ∈ V isqÔoun 2u− v ∈ W kai 3u + 2v ∈ W , tìte u + v ∈ W .

(b) An u, v, w eÐnai diakekrimèna mh mhdenik� stoiqeÐa tou dianusmatikoÔ q¸rou V
kai ta {u, v} kai {v, w} eÐnai grammik¸c exarthmèna uposÔnola tou V , tìte kai
to {u, w} eÐnai grammik¸c exarthmèno uposÔnolo tou V .

(g) An u, v, w eÐnai diakekrimèna stoiqeÐa tou dianusmatikoÔ q¸rou V kai ta {u, v}
kai {v, w} eÐnai grammik¸c anex�rthta uposÔnola tou V , tìte kai to {u, w} eÐnai
grammik¸c anex�rthto uposÔnolo tou V .

3. 'Estw a ∈ R kai fa : R4 → R3 h grammik  apeikìnish pou orÐzetai jètontac
fa(x1, x2, x3, x4) = (x1 + 2x2 + x4, x1 + 2x2 + x3 + 3x4,−x1 − 2x2 + ax3 + ax4).

(a) DeÐxte ìti dimR(kerfa) ≤ 2 gia k�je a ∈ R kai ìti h isìthta isqÔei an kai mìno
an a = 1.

(b) Gia a = 1 breÐte mia b�sh thc eikìnac Imf1 thc f1.

(g) DeÐxte ìti an V eÐnai upìqwroc tou R3 di�stashc 2, tìte gia k�je a ∈ R up�rqei
mh mhdenikì v ∈ V tètoio ¸ste v ∈ Imfa.

4. 'Estw A ∈ Rn×n me det(A) = 2.

(a) DeÐxte ìti oi pÐnakec A kai A2 eÐnai isodÔnamoi.

(b) Gia n = 2 breÐte par�deigma pÐnaka A (me orÐzousa 2) tètoio ¸ste oi A + I2 kai

A2 + I2 na mhn eÐnai isodÔnamoi, ìpou I2 =

(
1 0
0 1

)
.

(g) DeÐxte ìti oi pÐnakec A kai A2 den eÐnai ìmoioi.

Na apant sete se ìla ta jèmata.
Na dikaiolog sete pl rwc tic apant seic sac.
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