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Oi Ask seic tou FulladÐou 11 aforoÔn stic Dialèxeic 20, 21 kai 22.

'Askhsh 11.1 Exet�ste poioÐ apì touc parak�tw pÐnakec eÐnai monadiaÐoi   ermitianoÐ.

A =

[
4 2− i

2 + i 3

]
, B =

[
0 1
1 0

]
, C =

[
sinϑ − cosϑ
cosϑ sinϑ

]
.

'Askhsh 11.2 Gia n× n migadikoÔc pÐnakec A kai B, deÐxte oti

aþ. ĀT = AT

bþ. det(A∗) = det(Ā) = detA

gþ. (A∗)∗ = A

dþ. Gia k�je λ ∈ C, (λA)∗ = λ̄A∗

eþ. (A+B)∗ = A∗ +B∗

�þ. (AB)∗ = B∗A∗

zþ. E�n A eÐnai antistrèyimoc, (A∗)−1 = (A−1)∗

'Askhsh 11.3 Gia n× n monadiaÐouc pÐnakec A kai B, deÐxte oti

aþ. Ā, AT kai A−1 eÐnai monadiaÐoi

bþ. E�n λ eÐnai idiotim  tou A, |λ| = 1 kai 1
λ
eÐnai epÐshc idiotim  tou A.

gþ. detA = 1

dþ. Oi pÐnakec AB kai AB−1 eÐnai monadiaÐoi



'Askhsh 11.4 BreÐte monadiaÐo pÐnaka me pr¸th gramm 
[

1√
10

0 3√
10

]
.

'Askhsh 11.5 BreÐte monadiaÐouc pÐnakec pou diagwniopoioÔn touc

A =

[
2 1
1 2

]
, B =

 2 1 1
1 2 1
1 1 2

 , C =

[
2 3− 3i

3 + 3i 5

]
.

'Askhsh 11.6 Ekfr�ste touc akìloujouc pÐnakec wc grammikoÔc sunduasmoÔc pin�kwn
probol¸n stouc idiìqwrouc.

A =

[
1
2

1
2

1
2

1
2

]
, B =

[
0 1
1 0

]
, C =

[
3 4
4 −3

]
.

'Askhsh 11.7 E�n A eÐnai migadikìc n× n pÐnakac tètoioc ¸ste A∗ = −A, deÐxte oti
aþ. K�je idiotim  tou A eÐnai thc morf c iµ, gia µ ∈ R.

bþ. O pÐnakac A+ In eÐnai antistrèyimoc.

gþ. O pÐnakac (In − A)(In + A)−1 eÐnai monadiaÐoc.

.

'Askhsh 11.8 ApodeÐxte oti up�rqei mÐa orjokanonik  b�sh tou C2 apoteloÔmenh apì

idiodianÔsmata tou

[
1 i
a 1

]
e�n kai mìnon e�n |a| = 1.

'Askhsh 11.9 Exet�ste poioÐ apì tic parak�tw kathgorÐec pin�kwn eÐnai kanonikoÐ.

aþ. Oi ermitianoÐ pÐnakec, A∗ = A.

bþ. Oi monadiaÐoi pÐnakec, A∗A =

gþ. Oi anti-ermitianoÐ pÐnakec, A∗ = −A.

dþ. Oi summetrikoÐ migadikoÐ pÐnakec, A = AT .

eþ. Oi antisummetrikoÐ migadikoÐ pÐnakec, A = −AT .

�þ. PÐnakec thc morf c A = BB∗.

zþ. PÐnakec thc morf c A = B + C, gia B kai C ermitianoÔc.

hþ. PÐnakec thc morf c A = BC, gia B kai C monadiaÐouc.

jþ. PÐnakec pou ikanopoioÔn th sqèsh A∗A = −.

'Askhsh 11.10 DeÐxte oti e�n A eÐnai ermitianìc n × n, x ∈ Cn kai up�rqei k gia to
opoÐo Akx = 0, tìte Ax = 0.
Upìdeixh: DeÐxte me epagwg  oti to apotèlesma isqÔei e�n k eÐnai �rtioc jetikìc akèraioc.
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