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1. Se èna EukleÐdeio dianusmatikì q¸ro V jewroÔme ta grammik¸c anex�rthta dia-
nÔsmata u, v, w. Na deiqjeÐ ìti up�rqoun arijmoÐ κ, λ ∈ R tètoioi ¸ste to di�nusma
u + κv + λw na eÐnai orjog¸nio proc ta v, w.

2. DÐnetai o dianusmatikìc q¸roc R4 me to kanonikì eswterikì ginìmeno kai ta
dianÔsmata a1 = (2, 1,−5, 0), a2 = (3,−1, 1, 0).
(i) Na epekteÐnete se mia b�sh β = {a1, a2, a3, a4} tou R4, ìpou ta a3, a4 na eÐnai
dianÔsmata apì thn kanonik  b�sh tou R4.
(ii) Na breÐte ton pÐnaka tou kanonikoÔ eswterikoÔ ginomènou wc proc th b�sh β.
(iii) Na kataskeu�sete apì th β mia orjokanonik  b�sh tou R4.

3. JewroÔme ton dianusmatikì q¸ro Π2(R) ≡ M2(R) ìlwn twn 2x2 pragmatik¸n
pin�kwn.
(a) Na deÐxete ìti h apeikìnish f(A, B) = tr(AB>) ≡ Ðqnoc(AB>) eÐnai èna eswterikì
ginìmeno ston Π2(R).
(b) DÐnetai to uposÔnolo

S =

{
η1 =

[
1 −2

−2 1

]
, η2 =

[
2 1
1 3

]
, η3 =

[
4 −1

−1 −5

]}

tou upìqwrou ΠΣ
2 (R) twn summetrik¸n pin�kwn.

(i) Na deÐxete ìti to S eÐnai mia b�sh tou ΠΣ
2 (R).

(ii) Me th mèjodo Gram-Schmidt na kataskeu�sete apì aut , wc proc to eswterikì
ginìmeno f , mia orjokanonik  b�sh tou ΠΣ

2 (R).

4. 'Estw o pÐnakac A =




4 4 4
6 7 6
−6 −7 −6


. Na kataskeu�sete mia diagwnopoÐhsh

tou A kai na epilÔsete pl rwc thn exÐswsh X2 = A.

5. 'Estw o pÐnakac A =




1 1 2
0 1 0
2 1 1


. Na kataskeu�sete mia diagwnopoÐhsh tou

A kai mia diagwnopoÐhsh tou A5. Sth sunèqeia, na upologÐsete ton pÐnaka A5 me
efarmog  tou Jewr matoc Cayley −Hamilton.

6. BreÐte gia poia tim  thc paramètrou a o pÐnakac A =



−a + 11 0 a− 3
−14 1 14
−a + 3 0 a + 5




eÐnai diagwnopoi simoc. 'Epeita, gia thn tim  tou a pou ja breÐte, kataskeu�ste ènan
pÐnaka X gia ton opoÐo isqÔei X3 = A.
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