
GRAMMIKH ALGEBRA II
Jèmata Exet�sewn IounÐou 2008

1. 'Estw dianusmatikìc q¸roc V p�nw sto R di�stashc 3. 'Estw (v1, v2, v3) mÐa b�sh tou V kai
grammik  apeikìnish f : V → V tètoia ¸ste f(v1) = v1, f(v2) = −2v1 + v2 kai f(v3) = −4v2 + v3.

(a) UpologÐste to qarakthristikì polu¸numo thc f .

(b) UpologÐste to el�qisto polu¸numo thc f .

(g) EÐnai h f antistrèyimh? EÐnai h f diagwnÐsimh? EÐnai h f trigwnÐsimh kai wc proc poia b�sh?

2. 'Estw o pÐnakac A =


2 3 0 0
3 2 0 0
0 0 1 1
0 0 1 1

.

(a) BreÐte orjog¸nio pÐnaka Q, tètoion ¸ste o pÐnakac Q−1AQ na eÐnai diag¸nioc.

(b) UpologÐste thn t�xh kai thn upograf  tou A.

(g) UpologÐste to Ðqnoc tou pÐnaka A100.

3.

(a) BreÐte ìlouc touc pÐnakec A ∈ R2×2 gia touc opoÐouc isqÔei A3 + 2A2 − 3A = O.

(b) Na exet�sete an up�rqei pÐnakac B ∈ R2×2 me qarakthristikì polu¸numo χB(x) = x2 + x− 8,
o opoÐoc na eÐnai ìmoioc me k�poion apì touc pÐnakec A tou erwt matoc (a).

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

(a) Up�rqei antistrèyimoc pÐnakac mÐa idiotim  tou opoÐou eÐnai Ðsh me 0.

(b) K�je pÐnakac A ∈ C4×4 me A4 = I4 eÐnai diagwnÐsimoc.

(g) Up�rqei summetrikìc pÐnakac A ∈ R4×4 me qarakthristikì polu¸numo χA(x) = x4 − x.

(d) An to λ eÐnai idiotim  tou pÐnaka A ∈ R3×3 kai to µ eÐnai idiotim  tou pÐnaka B ∈ R3×3, tìte
to λ + µ eÐnai idiotim  tou pÐnaka A + B.

(e) An o pÐnakac A ∈ Cn×n eÐnai ermitianìc kai monadiaÐoc, tìte k�je idiotim  tou A eÐnai Ðsh me 1
  −1.

Na apant sete kai sta 4 jèmata.

Na dikaiologhjoÔn pl rwc oi apant seic sac.
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