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'Askhsh 5.1 UpologÐste to qarakthristikì polu¸numo kai breÐte tic idiotimèc kai ta
idiodianÔsmata tou pÐnaka

A =

[
1 −1
2 4

]
.

E�n B = A− 7I, breÐte tic idiotimèc kai ta idiodianÔsmata tou B. Pwc sqetÐzontai me aut�
tou A?

Ap�nthsh - Upìdeixh.∣∣∣∣ 1− λ −1
2 4− λ

∣∣∣∣ = (λ− 3)(λ− 2).

Gia thn idiotim  λ = 2, idiodi�nusma

[
1
−1

]
.

Gia thn idiotim  λ = 3, idiodi�nusma

[
1
−2

]
.

Bx = Ax − 7x. E�n Ax = λx tìte Bx = (λ − 7)x. 'Ara oi idiotimèc tou B eÐnai λ − 7,
ìpou λ eÐnai oi idiotimèc tou A. Ta idiodianusmata eÐnai ta Ðdia.

'Askhsh 5.2 D¸ste èna par�deigma gia na deÐxete oti oi idiotimèc all�zoun ìtan afai-
rèsoume pollapl�sio mÐac gramm c apì mÐa �llh. Exhg ste giatÐ e�n to 0 eÐnai mÐa apì tic
idiotimèc, aut  den all�zei.

Ap�nthsh - Upìdeixh.

O

[
1 −1
2 4

]
èqei idiotimèc 2 kai 3. O

[
1 −1
0 6

]
èqei idiotimèc 1 kai 6.

MÐa idiotim  eÐnai 0 e�n kai mìnon e�n o pÐnakac eÐnai idiìmorfoc, idiìthta pou diathreÐtai
apì pr�xeic gramm¸n.

'Askhsh 5.3 UpologÐste to qarakthristikì polu¸numo kai breÐte tic idiotimèc kai ta
idiodianÔsmata twn pin�kwn

A =

 3 4 2
0 1 2
0 0 0

 kai B =

 0 0 2
0 2 0
2 0 0

 .
BreÐte th di�stash tou idiìqwrou k�je idiotim c, kai sugkrÐnete me thn algebrik  polla-
plìthta thc idiotim c.



Elègxte oti to �jroisma twn idiotim¸n eÐnai Ðso me to Ðqnoc kai to ginìmeno eÐnai Ðso me thn
orÐzousa.

Ap�nthsh - Upìdeixh.

χA(λ) =

∣∣∣∣∣∣
3− λ 4 2

0 1− λ 2
0 0 −λ

∣∣∣∣∣∣ = −λ(1− λ)(3− λ. Idiotimèc λ = 0, 1, 3.

χB(λ) =

∣∣∣∣∣∣
−λ 0 2
0 2− λ 0
2 0 −λ

∣∣∣∣∣∣ = λ2(2− λ)− 4(2− λ). Idiotimèc λ = 2, −2.

'Askhsh 5.4 DeÐxte oti oi idiotimèc tou an�strofou pÐnaka AT eÐnai Ðsec me tic idiotimèc
tou A.

Ap�nthsh - Upìdeixh.
det(AT − λI) = det(A− λI)T .

'Askhsh 5.5 EÐnai to sÔnolo v1, v2, v3 grammik� anex�rthto wc uposÔnolo tou C4?

v1 =


1
i
2
−i

 , v2 =


1 + i

0
2
0

 , v3 =


2

−2 + 4i
4 + 4i
2− 4i

 .

Ap�nthsh - Upìdeixh.
K�noume apaloif  ston pÐnaka me ta dianÔsmata v1, v2, v3 wc grammèc, qrhsimopoi¸ntac
migadikoÔc pollaplasiastèc. BrÐskoume oti h trÐth gramm  eÐnai grammikìc sunduasmìc
twn dÔo pr¸twn..

'Askhsh 5.6 BreÐte b�seic gia to mhdenìqwro kai to q¸ro sthl¸n tou migadikoÔ pÐnaka 1 i 2 −i
1 + i 0 2 0

2 −2 + 4i 4 + 4i 2− 4i

 .

Ap�nthsh - Upìdeixh.
Autìc eÐnai o pÐnakac pou qrhsimopoi same sthn 'Askhsh 5.5. Met� thn apaloif  èqoume

ton pÐnaka

 1 i 2 −i
0 1− i −2i i− 1
0 0 0 0

. BrÐskoume dÔo dianÔsmata pou apoteloÔn b�sh tou

mhdenìqwrou, kai dÔo dianÔsmata pou apoteloÔn b�sh tou q¸rou sthl¸n.

'Askhsh 5.7 O pÐnakac Q =

[
cosϑ − sinϑ
sinϑ cosϑ

]
parist�nei peristrof  sto epÐpedo kat�

gwnÐa ϑ. EÐnai gewmetrik� profanèc oti ìtan h gwnÐa ϑ den eÐnai pollapl�sio tou π, den
up�rqei kanèna idiodi�nusma tou Q sto epÐpedo.
UpologÐste tic idiotimèc kai breÐte ta idiodianÔsmata tou Q sto C2.
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Ap�nthsh - Upìdeixh.
AfoÔ apì mÐa peristrof  kat� gwnÐa pou den eÐnai pollapl�sio tou π, k�je di�nusma
all�zei dieÔjunsh, eÐnai pr�gmati profanèc oti den up�rqei kanèna idiodi�nusma tou Q sto
epÐpedo R2.
'Omwc to qarakthristikì polu¸numo tou pÐnaka eÐnai χQ(λ) = λ2 − 2λ cosϑ + 1, pou èqei
migadikèc lÔseic λ = cosϑ± i sinϑ. Ta antÐstoiqa idiodianÔsmata sto C2, eÐnai (±i, 1).

'Askhsh 5.8 BreÐte tic idiotimèc tou pÐnaka

A =

 0 2 1
16 4 −6
−16 4 10

 .

Gia k�je idiotim  breÐte èna idiodi�nusma. Jewr ste ton pÐnaka R me st lec ta idiodia-
nÔsmata pou br kate. UpologÐste ton pÐnaka AR. Ti parathreÐte? BreÐte èna diag¸nio
pÐnaka D tètoion ¸ste AR = RD.

Ap�nthsh - Upìdeixh.
χA(λ) = −λ3 + 14λ2 − 48λ = −λ(λ − 6)(λ − 8). 'Ara oi idiotimèc eÐnai 0, 6, 8, kai èna
sÔnolo grammik� anex�rthtwn idiodianusm�twn eÐnai (1, −1, 2), (1, 2, 2) kai (1, 4, 0). O A
pollaplasi�zei k�je st lh tou R me thn antÐstoiqh idiotim .

'Askhsh 5.9 DeÐxte oti e�n A eÐnai 2 × 2 pÐnakac, tìte to qarakthristikì polu¸numo
tou A eÐnai

χA(λ) = λ2 − tr (A)λ+ det(A) .

'Askhsh 5.10 DeÐxte oti e�n A eÐnai pragmatikìc pÐnakac, kai λ ∈ C eÐnai idiotim  tou
A me idiodi�nusma x, tìte λ̄ eÐnai epÐshc idiotim  tou A me idiodi�nusma x̄.

Ap�nthsh - Upìdeixh.
E�n (A− λI)x = 0, tìte (Ā− λ̄I)x̄ = 0. 'Otan A eÐnai pragmatikìc pÐnakac, tìte Ā = A.
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