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JEMA 1. (a) Gia tic di�forec timèc twn κ, λ ∈ R, na epilÔsete to sÔsthma me epauxhmèno pÐnaka 1 1 1 1
1 λ λ κ
1 λ2 2λ κλ

 .

(b) Na diatup¸sete to je¸rhma Cayley–Hamilton. Epiplèon, gia èna sugkekrimèno zeÔgoc tim¸n
(κ, λ) gia to opoÐo to sÔsthma sto (a) dèqetai monadik  lÔsh, na brejeÐ o antÐstrofoc pÐnakac tou
pÐnaka twn suntelest¸n twn agn¸stwn, qrhsimopoi¸ntac to parap�nw je¸rhma.

JEMA 2. (a) Swstì   l�joc? Na aitiolog sete tic apant seic sac. Gia opoiousd pote pÐnakec
A,B ∈Mn(R) isqÔoun ta ex c: (1) (A+B)2 = A2 + 2AB +B2, (2) A2 −B2 = (A−B)(A+B), (3)
an A2 = In, tìte A = In   A = −In.

(b) 'Estw A ∈ Mn(R) tètoioc ¸ste A2 − A + In = 0. Na apodeÐxete ìti oi pÐnakec A kai A − 2In
eÐnai antistrèyimoi.

JEMA 3. (a) Qrhsimopoi¸ntac to je¸rhma Cramer, na brejeÐ to ìrio lim
t→+∞

x2(t), ìpou h sun�rthsh

x2(t) orÐzetai apì to sÔsthma

 1 t t2

t2 1 t
t t2 1

 ·
 x1(t)

x2(t)
x3(t)

 =

 t4

t3

0

 .

(b) Swstì   l�joc? An A ∈Mn(R) kai o pÐnakac B prokÔptei apì ton A, pollaplasi�zontac k�je

gramm  tou A epÐ ton arijmì thc gramm c, tìte det(B) = n(n+1)
2 · det(A).

JEMA 4. (a) 'Estw A =

(
2 −2
−2 5

)
kai èstw B = A3 − 4A2 + 2I2. Na upologÐsete thn orÐzousa

tou B qwrÐc na breÐte ton B.

(b) 'Estw A ∈ M3(R) me qarakthristikì polu¸numo χA(x) = −x3 − x2 + x + 1 kai èstw B =
A17 + 2A15 − 3A2 + 2I3. Na brejoÔn α, β, γ ∈ R tètoia ¸ste B = αA2 + βA+ γI3.

JEMA 5. (a) Na apodeÐxete ìti to el�qisto polu¸numo kai to qarakthristikì polu¸numo enìc n×n
pÐnaka A èqoun tic Ðdiec rÐzec.

(b) 'Estw A =

 1 −3 3
3 −5 3
6 −6 4

. Na brejoÔn ìlec oi idiotimèc kai ta idiodianÔsmata tou A, kaj¸c

epÐshc kai to el�qisto polu¸numo tou A.
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