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'Askhsh 8.1 Sto q¸ro twn poluwnÔmwn bajmoÔ Ðsou   mikrìterou apì 2, R2[x], orÐzetai
o telest c L(p(x)) = xp(1).

aþ. BreÐte ton pÐnaka tou telest  L wc proc th diatetagmènh b�sh {1, x, x2}.

bþ. BreÐte tic idiotimèc tou telest  L.

gþ. Exet�ste e�n o telest c L eÐnai diagwniopoi simoc.

'Askhsh 8.2 Jewr ste dianusmatikì q¸ro V , me b�sh {v1, v2, v3}, kai grammikì telest 
L : V −→ V ,

L(v1) = 4v3 , L(v2) = v2 , L(v3) = 2v1 .

aþ. DeÐxte oti o telest c L2 eÐnai diagwniopoi simoc.

bþ. Exet�ste e�n o telest c L eÐnai diagwniopoi simoc.

gþ. DeÐxte oti
√
2v1 + 2v3 eÐnai idiodi�nusma tou L.

'Askhsh 8.3 DeÐxte oti gia k�je grammikì telest  L : V −→ V kai jetikì akèraio m,

aþ. e�n x eÐnai idiodi�nusma gia thn idiotim  λ tou L, tìte x eÐnai idiodi�nusma gia thn
idiotim  λm tou Lm.

bþ. kerL ⊆ kerLm kai imLm ⊆ imL.

'Askhsh 8.4 Jewr ste ènan diagwniopoi simo telest  L : V −→ V kai jetikì akèraio
m.

aþ. DeÐxte oti kerL = kerLm kai imL = imLm. DeÐxte me èna antipar�deigma oti aut�
den isqÔoun gia mh diagwniopoi simo telest .

bþ. DeÐxte oti V = kerL⊕ imL.



'Askhsh 8.5 BreÐte ìlouc touc analloÐwtouc upìqwrouc tou R3, gia ton telest  TA,
ìpou:

A =

 1 0 0
0 1 0
0 0 2

 .

'Askhsh 8.6 Exet�ste e�n eÐnai trigwnopoi simoc p�nw apì touc pragmatikoÔc arijmoÔc
o pÐnakac

A =

 2 1 0
15 4 0
0 1 −1

 .

E�n eÐnai trigwnopoi simoc, breÐte pÐnaka R tètoio ¸ste R−1AR eÐnai �nw trigwnikìc.
(DeÐte to Par�deigma 3.24 stic Shmei¸seic twn Dialèxewn 15, 16.)

'Askhsh 8.7 JewroÔme diagwniopoi simouc tetragwnikoÔc pÐnakec A, B . DeÐxte oti oi
pÐnakec A kai B eÐnai ìmoioi e�n kai mono e�n χA(x) = χB(x).
DeÐxte oti e�n oi pÐnakec den eÐnai diagwniopoi simoi mporeÐ na èqoun to Ðdio qarakthristikì
polu¸numo, all� na mhn eÐnai ìmoioi.(BreÐte èna 2× 2 antipar�deigma.)

'Askhsh 8.8 JewroÔme dÔo grammikoÔc telestèc L kai M sto dianusmatikì q¸ro V
p�nw apì touc migadikoÔc arijmoÔc, oi opoÐoi antimetatÐjentai: L ◦M = M ◦ L. DeÐxte
oti tìte k�je idiìqwroc tou M eÐnai analloÐwtoc apì ton L. Sumper�nete oti oi M kai L
èqoun èna koinì idiodi�nusma.

'Askhsh 8.9 BreÐte tic idiotimèc kai ta idiodianÔsmata twn akìloujwn telest¸n sto
q¸ro poluwnÔmwn R3[x]:

T1(p(x)) = p(x+ 1) , T2(p(x)) = (1− x2)p′′(x)− 2xp′(x) ,

ìpou p′(x) kai p′′(x) eÐnai h pr¸th kai h deÔterh tupik  par�gwgoc tou poluwnÔmou p(x).
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