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1. 'Estw c ∈ R kai A =

 1 c 3
0 3 1
0 2 2

.

(a) BreÐte mia tim  tou c ∈ R gia thn opoÐa o pÐnakac A eÐnai diagwnÐsimoc.

(b) Gia thn tim  tou c pou br kate sto (a), breÐte antistrèyimo pÐnaka P ∈ R3×3 tètoion ¸ste o
pÐnakac P−1AP na eÐnai diag¸nioc.

(g) Gia thn tim  tou c pou br kate sto (a), breÐte pÐnaka B ∈ R3×3 tètoion ¸ste B2 = A.

2.

(a) 'Estw a, b, d ∈ R me b 6= 0. DeÐxte ìti oi pÐnakec

(
a 0
0 d

)
kai

(
a b
0 d

)
eÐnai ìmoioi an kai

mìno an a 6= d.

(b) 'Estw A =

(
B O
O C

)
∈ R5×5, ìpou B =

(
1 −1
2 −1

)
kai C ∈ R3×3. Gia λ ∈ R, deÐxte ìti

to λ eÐnai idiotim  tou A an kai mìno an to λ eÐnai idiotim  tou C.

(g) 'Estw A ∈ Cn×n kai ìti isqÔei < Ax, y > = − < x,Ay > gia ìla ta x, y ∈ Cn. DeÐxte ìti o
iA eÐnai ermhtianìc kai ìti oi idiotimèc tou A eÐnai fantastikèc.

3. Poiec apì tic akìloujec prot�seic eÐnai swstèc kai poiec l�joc (d¸ste apìdeixh   antipar�deigma)?

(a) An A, B ∈ R4×4 kai kajènac apì touc pragmatikoÔc arijmoÔc −2, 0, 1,
√

3 eÐnai tautìqrona
idiotim  tou A kai tou B, tìte oi pÐnakec A kai B eÐnai ìmoioi.

(b) An A ∈ R2×2 kai o A2 eÐnai diagwnÐsimoc, tìte kai o A eÐnai diagwnÐsimoc.

(g) Up�rqei monadiaÐoc pÐnakac U ∈ C3×3 tètoioc ¸ste det (U − xI3) = −x3 + 2x2 − x + 2.

(d) An o pÐnakac A ∈ Cn×n eÐnai kanonikìc, tìte up�rqei antistrèyimoc pÐnakac P ∈ Cn×n tètoioc
¸ste oi pÐnakec P−1AP kai P−1A∗P na eÐnai diag¸nioi.

(e) Up�rqei kanonikìc pÐnakac A ∈ R3×3 tètoioc ¸ste Av = 3v kai Au = −2u, ìpou v = (2 2 1)t

kai u = (2 1 − 2)t eÐnai dianÔsmata tou R3×1.

4.

(a) An φ(x) ∈ R[x] kai to λ eÐnai idiotim  enìc pÐnaka A ∈ Rn×n, deÐxte ìti to φ(λ) eÐnai idiotim 
tou φ(A).

(b) Na exet�sete an o pÐnakac B =

 1 2 2
2 1 2
2 2 1

 eÐnai diagwnÐsimoc kai na breÐte tic idiotimèc

tou pÐnaka B3 − 2B2 + 4B + 3I3.

(g) Na exet�sete an o pÐnakac B tou erwt matoc (b) eÐnai antistrèyimoc. Na ekfr�sete ton
antÐstrofo tou B, an up�rqei, wc grammikì sunduasmì twn pin�kwn B2, B kai I3.
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