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JEMA 1. Na exet�sete an ta epìmena sÔnola eÐnai upìqwroi tou P3(R): (i) ìla ta polu¸numa
a0 +a1x+a2x

2 +a3x
3 gia ta opoÐa a0 +a1 +a2 +a3 = 0, (ii) ìla ta polu¸numa a0 +a1x+a2x

2 +a3x
3

gia ta opoÐa a0, a1, a2 kai a3 eÐnai rhtoÐ arijmoÐ.

JEMA 2. (a) 'Estw W = {p ∈ P2(R) : p(1) = 0}. Na apodeÐxete ìti W eÐnai upìqwroc tou P2(R),
na breÐte mia b�sh kai thn di�stash tou W , kai na epekteÐnete thn b�sh tou W pou br kate se mia b�sh
tou P2(R).

(b) Na brejeÐ mia b�sh gia ton mhdenoq¸ro N(A) tou pÐnaka A =

(
1 −2 1
2 −3 1

)
.

JEMA 3. (a) Na apodeÐxete ìti o telest c T : R2 → R2, o opoÐoc orÐzetai apì tic exis¸seic
w1 = 2x1 + x2, w2 = 3x1 + 4x2, eÐnai isomorfismìc, qrhsimopoi¸ntac mìno ton pÐnaka tou T wc proc
thn sun jh b�sh tou R2 kai antÐstoiqh jewrÐa. EpÐshc, na breÐte to T−1(w1, w2), upologÐzontac ton
pÐnaka tou T−1 wc proc thn sun jh b�sh tou R2.

(b) An B1, B2, kai B3, eÐnai b�seic gia ton R2, kai an P1 =

(
3 1
5 2

)
kai P2 =

(
7 2
4 −1

)
eÐnai

oi pÐnakec allag c b�shc apì thn B1 sthn B2 kai apì thn B2 sthn B3, antÐstoiqa, tìte na brejeÐ o
pÐnakac allag c b�shc apì thn B3 sthn B1.

JEMA 4. (a) Na brejoÔn treic pÐnakec, k�je ènac apì touc opoÐouc diagwnopoieÐ ton pÐnaka A13,

ìpou A =

 −1 4 −2
−3 4 0
−3 1 3

. EpÐshc, na brejoÔn o A13 kai to el�qisto polu¸numo tou A.

(b) Na exet�sete an h prìtash ��an ènac n× n pÐnakac eÐnai diagwnopoi simoc, tìte èqei n diakekri-
mènec idiotimèc” eÐnai alhj c   yeud c.

JEMA 5. (a) 'Estw V ènac R-q¸roc me eswterikì ginìmeno. Na apodeÐxete ìti ||u+v||2+ ||u−v||2 =
2||u||2 + 2||v||2 gia ìla ta u, v ∈ V .

(b) 'Estw A ∈Mm×n(R). Na apodeiqjeÐ ìti oi N(A) (mhdenoq¸roc tou A) kai Γ(A) (q¸roc gramm¸n
tou A) eÐnai orjog¸nia sumplhr¸mata ston Rn (o Rn efodiasmènoc me to EukleÐdeio eswterikì ginìmeno).
EpÐshc, na exet�sete an ∀A ∈Mm×n(R), Rn = N(A) + Γ(A).

Bajmoc Kaje Jematoc = 2 Monadec

Arista = 10
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