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'Askhsh 9.1 JewroÔme ton pÐnaka

A =

 0 0 1
1 0 −1
−1 1 a

 .
aþ. DeÐxte oti A3 − aA2 + 2A− I = 0.

bþ. DeÐxte oti o A eÐnai antistrèyimoc kai sumper�nete apì to aþ ton antÐstrofo pÐnaka
A−1.

gþ. UpologÐste ton pÐnaka A5 − aA4 + A3 − (1− a)A2 − A+ I.

'Askhsh 9.2 JewroÔme ton pÐnaka

A =

[
1 2
−2 1

]
.

BreÐte èna polu¸numo p(x) bajmoÔ Ðsou   mikrìterou apì 1, tètoio ¸ste p(A) = 3A5 +
5A4 + A.

'Askhsh 9.3 An A eÐnai 3 × 3 tetragwnikìc pÐnakac, me qarakthristikì polu¸numo
χA(x) = −x3 + x deÐxte oti

An =

{
A, e�n n perittìc

A2, e�n n �rtioc

'Askhsh 9.4 DeÐxte oti e�n A eÐnai tetragwnikìc pÐnakac me stoiqeÐa pragmatikoÔc
arijmoÔc kai ikanopoieÐ th sqèsh A2 + I = 0, tìte o A den èqei pragmatikèc idiotimèc.
Sumper�nete oti den up�rqei 3 × 3 pragmatikìc pÐnakac o opoÐoc na ikanopoieÐ th sqèsh
A2 + I = 0.

'Askhsh 9.5 DeÐxte oti ||x||∞ = max{|xi| : i = 1, . . . , n}, gia x = (x1, . . . , xn) ∈ Rn

ikanopoieÐ ta axi¸mata thc nìrmac.



'Askhsh 9.6 DeÐxte oti ||f ||∞ = max{|f(x)| : x ∈ [a, b]}, gia f suneq  sun�rthsh
sto [a, b] ikanopoieÐ ta axi¸mata thc nìrmac.

'Askhsh 9.7 Sqedi�ste th monadiaÐa sfaÐra stouc q¸rouc R2 me tic nìrmec `1, `2 kai
`∞.

'Askhsh 9.8 DeÐxte oti ||x|| = 1
3
(|x1| + |x2|) + 2

3
max{|x1|, |x2|} orÐzei mÐa nìrma sto

R2. Sqedi�ste th monadiaÐa sfaÐra wc proc aut  th nìrma.

'Askhsh 9.9 JewroÔme touc parak�tw tridiag¸niouc n× n pÐnakec

A = [1, 4, 1] , B = [−1, 2,−1] ,

(dhlad , o A èqei 4 sthn kÔria diag¸nio kai 1 stic sunist¸sec ai,i−1 kai ai,i+1). BreÐte ta
‖A‖1, ‖A‖∞, ‖A‖F kai ‖B‖1, ‖B‖∞, ‖B‖F .

UpenjÔmish: ‖A‖1 = max1≤j≤n
∑n

i=1 |aij|, ‖A‖∞ = max1≤i≤n
∑n

j=1 |aij| kai ‖A‖F =

(
∑n

i,j=1 a
2
ij)

1/2.

'Askhsh 9.10 JewroÔme ton pÐnaka A,

A =

(
2 −1
−1 2

)
.

BreÐte touc deÐktec kat�stashc k1(A), k∞(A) kai k2(A).
UpenjÔmish: k(A) = ‖A‖‖A−1‖ kai ‖A‖2 = (ρ(ATA))1/2 ìpou ρ(B) eÐnai to mègisto

twn mètrwn twn idiotim¸n tou B, ρ(B) = maxi |λi(B)|, gia λi(B) thn i−idiotim  tou B.
ρ(B) onom�zetai fasmatik  aktÐna tou pÐnaka B.

'Askhsh 9.11 Jewr ste to diag¸nio n × n pÐnaka D = ( 1
10
, 1
10
, . . . , 1

10
). BreÐte thn

orÐzousa tou kai upologÐste epÐshc ta k1(A), k∞(A) kai k2(A). Poia eÐnai h sumperifor�
twn posot twn aut¸n gia n→∞?

Ti sumpèrasma mporeÐte na bg�lete gia thn qr sh aut¸n wc krit ria katallhlìthtac
gia thn epÐlush grammik¸n susthm�twn me pÐnakec aut c thc morf c?
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