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JEMA 1. (a) Gia tic di�forec timèc twn r, s ∈ R, na epilÔsete to grammikì sÔsthma me epauxhmèno
pÐnaka  1 1 1 | 1

1 r r | s
1 r2 2r | rs

 .

(b) Na apodeiqjeÐ ìti an u eÐnai mia lÔsh tou grammikoÔ sust matoc AX = B, kai an Λ sumbolÐzei
to sÔnolo lÔsewn tou AX = B, tìte

Λ = {u + v : v eÐnai lÔsh tou omogenoÔc sust matoc AX = 0}.

JEMA 2. (a) 'Estw A,B ∈Mn(K), ìpou K = R   C kai n k�poioc fusikìc arijmìc. Na apodeiqjeÐ
ìti det(AB) = det(A) det(B).

(b) Na upologisteÐ h orÐzousa

∣∣∣∣∣∣
1 + a1b1 1 + a1b2 1 + a1b3
1 + a2b1 1 + a2b2 1 + a2b3
1 + a3b1 1 + a3b2 1 + a3b3

∣∣∣∣∣∣.
JEMA 3. (a) O antÐstrofoc tou pÐnaka A =

 1 −1 0
2 0 1
0 1 −1

 eÐnai o A−1 =

 a 1/3 1/3
−2/3 b 1/3
−2/3 1/3 c

.

Poiìc arijmìc eÐnai to �jroisma a+ b+ c?
(a) 0

(b) −1/3

(g) −2/3

(d) 1/3

(e) 2/3
(Na mh qrhsimopoi sete thn sqèsh AA−1 = I3, all� oÔte kai thn mèjodo Gauss–
Jordan).

(b) An gia ton tetragwnikì pÐnaka A isqÔei ìti A2 = A, tìte na apodeÐxete ìti o pÐnakac 2A − I
eÐnai antistrèyimoc.

JEMA 4. (a) Poièc apì tic parak�tw prot�seic eÐnai alhjeÐc gia pÐnakec A ∈Mn(R)?
(i) an λ eÐnai mia idiotim  tou A, tìte −λ eÐnai mia idiotim  tou −A.
(ii) an u eÐnai èna idiodi�nusma tou A, tìte to u eÐnai epÐshc idiodi�nusma tou 2A.

A. (i) kai (ii)

B. Mìno h (i)

G. Mìno h (ii)

D. KamÐa apì tic (i) kai (ii)

(b) 'Estw A =

 0 0 0
0 1 2
2 1 0

. Na brejeÐ to el�qisto polu¸numo tou A.

JEMA 5. Swstì   l�joc?

(a) An A,B ∈Mn(K) kai A antistrèyimoc, tìte oi pÐnakec AB kai BA èqoun to Ðdio qarakthristikì
polu¸numo.

(b) O tetragwnikìc pÐnakac A kai o anhgmènoc klimakwtìc pÐnakac RA tou A èqoun tic Ðdiec idiotimèc.



(g) An to m× n grammikì sÔsthma AX = B èqei monadik  lÔsh, tìte m ≥ n.
(d) An o A ∈Mn(K) eÐnai antistrèyimoc, tìte o A èqei ligìtero apì n2 − n mhdenik�.

(e) An o A ∈Mn(K) eÐnai antistrèyimoc, tìte o A èqei to polÔ n2 − n mhdenik�.

(z) An o A eÐnai diag¸nioc pÐnakac kai {−3, 1, 2} eÐnai to sÔnolo twn diag¸niwn stoiqeÐwn tou, tìte
det(A) = −6.

Ta jemata einai ana duo bajmologika isodunama
Diarkeia exetashc: 2 wrec

Kalh epituqia
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