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Jèmata Exet�sewn FebrouarÐou 2011

1. DÐnetai o pÐnakac A =


1 1 1 −3
1 1 −3 1
1 −3 1 1
−3 1 1 1

 ∈ R4×4.

(a) (5 mon�dec) UpologÐste thn t�xh tou A.

(b) (10 mon�dec) UpologÐste tic orÐzousec det(A) kai det(A4).

(g) (5 mon�dec) LÔste to grammikì sÔsthma Ax = b gia b = (1 1 1 1)t.

(d) (10 mon�dec) LÔste to grammikì sÔsthma Ax = b gia b = (1 − 1 1 − 1)t.

(e) (5 mon�dec) DeÐxte ìti den up�rqei di�nusma b ∈ R4×1 gia to opoÐo to grammikì
sÔsthma Ax = b èqei monadik  lÔsh.

2. DÐnetai to uposÔnolo W =

{(
a b
c d

)
: a, b, c, d ∈ R, a + b + c + d = 0

}
tou

dianusmatikoÔ q¸rou V = R2×2.

(a) (10 mon�dec) DeÐxte ìti to W eÐnai upìqwroc tou V kai upologÐste th di�stash
tou W .

(b) (10 mon�dec) DeÐxte ìti to sÔnolo

{(
1 −2
0 1

)
,

(
0 1
1 −2

)
,

(
1 0
−2 1

)}
apoteleÐ b�sh tou W .

(g) (5 mon�dec) BreÐte upìqwro U tou V ¸ste na isqÔei V = U ⊕W .

(d) (5 mon�dec) An A1, A2, A3, A4 ∈ W , deÐxte ìti up�rqoun pragmatikoÐ arijmoÐ
λ1, λ2, λ3, λ4, ìqi ìloi mhdèn, tètoioi ¸ste λ1A1 + λ2A2 + λ3A3 + λ4A4 = O.

3. DÐnontai ta stoiqeÐa A =

(
1 −1
−1 0

)
kai B =

(
0 1
1 1

)
tou dianusmatikoÔ

q¸rou V = R2×2 kai h apeikìnish T : V → V pou orÐzetai jètontac T (X) = AXB
gia X ∈ V .

(a) (5 mon�dec) DeÐxte ìti h apeikìnish T eÐnai grammik .

(b) (10 mon�dec) UpologÐste ton pÐnaka thc T wc proc thn kanonik  (diatetagmènh)
b�sh (E11, E12, E21, E22) tou V .

(g) (10 mon�dec) UpologÐste th di�stash tou pur na ker(T ) thc grammik c apeikìn-
ishc T . EÐnai h T isomorfismìc dianusmatik¸n q¸rwn?

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



(a) (5 mon�dec) An A, B ∈ R2×2 eÐnai antistrèyimoi pÐnakec, tìte o A + B ∈ R2×2

eÐnai epÐshc antistrèyimoc pÐnakac.

(b) (5 mon�dec) An gia touc pÐnakec A, B, C ∈ R4×4 isqÔoun det(A) = det(C) = 1
kai ABC = O, tìte B = O.

(g) (5 mon�dec) An V eÐnai dianusmatikìc q¸roc epÐ tou R di�stashc 2 kai U,W
eÐnai dÔo diakekrimènoi upìqwroi tou V , diaforetikoÐ apì ton V , tìte h tom 
U ∩W perièqei mìno to mhdenikì di�nusma tou V .

(d) (5 mon�dec) Up�rqei grammik  apeikìnish T : R3×3 → R3×3 me dim ker(T ) =
dim im(T ).

(e) (5 mon�dec) An A, B ∈ R2×2 kai o pÐnakac A eÐnai isodÔnamoc proc ton B, tìte
o A eÐnai ìmoioc proc ton B.

Na dikaiolog sete pl rwc tic apant seic sac.
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