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J E M A T A

J1. a) 'Estw M o upìqwroc tou R4 pou par�getai apì ta dianÔsmata v1 = (1, 0, −1, 2)
kai v2 = (−1, 1, 1, 0).
i) Na breÐte to orjog¸nio sumpl rwma M⊥ tou M kaj¸c kai mia orjokanonik  b�sh tou
M⊥.
ii) Na breÐte thn orj  probol  tou dianÔsmatoc v = (0, 1, 0, 1) ston upìqwro M .
b) Na apodeiqjeÐ ìti dÔo ìmoioi pÐnakec èqoun to Ðdio qarakthristikì polu¸numo kai to Ðdio
el�qisto polu¸numo.

J2. a) 'Estw V ènac dianusmatikìc q¸roc me eswterikì ginìmeno. Na apodeÐxete ìti ènac
grammikìc metasqhmatismìc T : V → V eÐnai isometrikìc an kai mìno an apeikonÐzei mia
orjokanonik  b�sh tou V se orjokanonik .
b) DÐnetai o grammikìc metasqhmatismìc T : R3 → R3 (o R3 jewreÐte me thn kanonik  tou
b�sh) me
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1. Na exet�sete an o T eÐnai isometrikìc.
2. Na breÐte ton T ∗. EÐnai o T autosuzug c? Aitiolog ste thn ap�nths c sac.

J 3. a)BreÐte gia poiec timèc tou α ∈ R o pÐnakac

A =
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eÐnai diagwnopoi simoc (mèsw metasqhmatismoÔ omoiìthtac) kai gia poiec ìqi. 'Epeita, gia tic
timèc tou gia tic opoÐec o A den eÐnai diagwnopoi simoc, kataskeu�ste pl rwc thn kanonik 
morf  Jordan kai ton antÐstoiqo pÐnaka omoiìthtac.

J 4. a) DÐnetai o pÐnakac:
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Na aitiolog sete giatÐ o A diagwnopoieÐtai apì orjog¸nio pÐnaka kai na breÐte ènan orjo-
g¸nio pÐnaka Q kai ènan diag¸nio pÐnaka ∆ ¸ste na isqÔei: A = Q∆Q>.
b) DÐnetai h exÐswsh −3y2−4xy+2xz+4yz−2x−2z+1 = 0. Na exet�sete an h epif�neia pou
perigr�fei h exÐswsh èqei kèntro summetrÐac kai katìpin me kat�llhlh allag  sust matoc
suntetagmènwn na anagnwrÐsete to eÐdoc thc epif�neiac pou parist�nei.

Ta jèmata eÐnai isodÔnama Di�rkeia exètashc 2,5 ¸rec
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