
GRAMMIKH ALGEBRA II
Jèmata SeptembrÐou 2008

1. 'Estw o pÐnakac A =


0 0 0 2
0 0 1 0
0 1 0 0
2 0 0 0

.

(a) UpologÐste tic idiotimèc tou A.

(b) EÐnai o pÐnakac A orjog¸nioc? EÐnai o pÐnakac A2007 jetik� orismènoc? EÐnai o
pÐnakac A2008 diagwnÐsimoc?

(g) DeÐxte ìti gia k�je jetikì akèraio m isqÔei det(Am − I4) = 0.

2.
(a) BreÐte (me apìdeixh) ìlouc touc diagwnÐsimouc pÐnakec A ∈ R3×3 gia touc opoÐouc

isqÔei A2 − 4A + 4I3 = O.

(b) Na exet�sete an up�rqoun ìmoioi pÐnakec A, B ∈ R3×3, tètoioi ¸ste na isqÔei
A2 − 4A + 4I3 = O kai B2 − 2B + I3 = O.

(g) BreÐte (me apìdeixh) ìlouc touc �nw trigwnikoÔc orjog¸niouc pÐnakec Q ∈ R2×2.

3. DÐnetai o eukleÐdeioc q¸roc R4, efodiasmènoc me to kanonikì eswterikì ginìmeno.
'Estw W o upìqwroc tou R4 pou apoteleÐtai apì ta dianÔsmata (x1, x2, x3, x4)

t ta
opoÐa ikanopoioÔn to sÔsthma

{ x1 + x2 + x3 + x4 = 0
x1 − x2 + x3 − x4 = 0.

(a) BreÐte mia orjokanonik  b�sh tou W .

(b) BreÐte mia orjokanonik  b�sh tou orjog¸niou sumplhr¸matoc W⊥ tou W .

4. Poiec apì tic akìloujec prot�seic eÐnai swstèc kai poiec l�joc (dikaiolog ste
pl rwc tic apant seic sac)?

(a) An ta x, y ∈ Cn×1 eÐnai idiodianÔsmata tou pÐnaka A ∈ Cn×n me antÐstoiqh
idiotim  λ kai isqÔei x 6= y, tìte to x − y eÐnai epÐshc idiodi�nusma tou A me
antÐstoiqh idiotim  λ.

(b) An to λ eÐnai idiotim  tou pÐnaka A ∈ R2×2 kai to µ eÐnai idiotim  tou pÐnaka
B ∈ R2×2, tìte to λµ eÐnai idiotim  tou pÐnaka AB.

(g) An A ∈ Fn×n eÐnai pÐnakac t�xhc 1 kai Ðqnouc λ, tìte det(A + In) = 1 + λ.

(d) K�je orjog¸nioc pÐnakac Q ∈ R2×2 eÐnai diagwnÐsimoc.

(e) Gia k�je pÐnaka A ∈ C2×2 up�rqei jetikìc akèraioc m gia ton opoÐo o pÐnakac
Am eÐnai diagwnÐsimoc.

Na apant sete kai sta tèssera jèmata.
Na dikaiolog sete pl rwc tic apant seic sac.
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