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Didaskwn: Eleujerioc Taqtshc

JEMA 1. (a) An u = (1, 2, 5) eÐnai mia lÔsh enìc grammikoÔ sust matoc AX = B kai v = (0, 1, 1) eÐnai
mia lÔsh tou antÐstoiqou omogenoÔc sust matoc AX = 0, tìte na apodeÐxete ìti to sÔsthma AX = B èqei
�peiro pl joc lÔsewn.

(b) JewroÔme ton n × n pÐnaka K, o opoÐoc ikanopoieÐ thn sqèsh K2 + 2K = 0. Tìte, (1) na lujeÐ h
exÐswsh K −X = K ·X, (2) na apodeiqjeÐ ìti det(adj(K + In)) = (det(K + In))

n−1, (3) na prosdioristeÐ
o fusikìc arijmìc n an isqÔei ìti det(K + In) = 2 kai det(adj(K + In)) = 16.

JEMA 2. (a) DÐnetai o pÐnakac A =

(
2 1
0 3

)
. Na brejeÐ o pÐnakac An, n ∈ N.

(b) Na upologistoÔn oi orÐzousec
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∣∣∣∣∣∣∣∣, ìpou

α, β, γ, δ eÐnai jetikoÐ pragmatikoÐ arijmoÐ.

(g) Na d¸sete par�deigma enìc pÐnaka A ∈M2(R), o opoÐoc den èqei pragmatikèc idiotimèc. Gia ton pÐnak�
sac, na breÐte ìlec tic idiotimèc tou sto C kaj¸c kai ta antÐstoiqa idiodianÔsmata.

(d) 'Estw X =

(
2 −2
−2 5

)
. Na upologisteÐ h orÐzousa det(X3 − 4X2 + 2I), qwrÐc na upologisteÐ o

pÐnakac X3 − 4X2 + 2I.

JEMA 3. (a) Na epilujeÐ to grammikì sÔsthma me epauxhmèno pÐnaka

 1 1 1 | 1
1 a b | 2
1 a2 b2 | 4

, gia tic

di�forec pragmatikèc timèc twn a kai b.

(b) DÐnetai o prosarthmènoc pÐnakac tou A me adj(A) =

 1 2 1
−1 2 1
0 2 2

. Tìte, (1) na exet�sete an o A

eÐnai antistrèyimoc, kai an eÐnai, tìte na brejeÐ o A−1, (2) na brejeÐ o A.

(g) 'Estw ìti o pÐnakacX ∈Mn(R) eÐnai ìmoioc proc ton pÐnaka Y ∈Mn(R) kai èstw q(x) èna polu¸numo.
Na apodeiqjeÐ ìti q(X) = 0 an kai mìno an q(Y ) = 0.

JEMA 4. (a) 'Estw M =

(
1 + i −1
1 i

)
(ìpou i h fantastik  mon�da). Na brejeÐ o pÐnakac M−1 + I2

kai na exetasteÐ an to di�nusma (1, i)t eÐnai idiodi�nusma tou teleutaÐou pÐnaka.

(b) Poièc apì tic epìmenec prot�seic eÐnai alhjeÐc? (1) An A ∈ Mn(R) pÐnakac kai At = −A, tìte
det(A) = 0, (2) An A ∈ Mn(R) pÐnakac kai A2 = A, tìte A = In   A = 0, (3) An A ∈ M3×5(R) me
bajmì 3, tìte to sÔsthma AX = B eÐnai sumbibastì gia k�je B ∈ M3×1(R), (4) An A ∈ Mn(R), tìte
to ginìmeno A · At eÐnai p�nta summetrikìc pÐnakac, (5) An A,B ∈ Mn(R) eÐnai antistrèyimoi pÐnakec, tìte
(A+B−1)−1 = A−1 +B, (6) An A ∈Mn(R) kai λ ∈ R, tìte det(λA) = λ det(A), (7) An A,B ∈Mn(R),
tìte det(A+B) = det(A) + det(B).

(g) 'Estw A,B ∈Mn(R). Na apodeiqjeÐ ìti oi pÐnakec AB kai BA èqoun tic Ðdiec idiotimèc.

! Prepei na epilexete toulaqiston ena apo ta jemata 1-2 kai toulaqiston ena apo ta jemata 3-4

Bajmoc kaje jematoc: 2.5 monadec � Diarkeia exetashc: 3 wrec

Kalh epituqia


