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JEMA 1. (a) 'Estw V = {(x, 1) : x ∈ R}. OrÐzoume prìsjesh kai bajmwtì pollaplasiasmì epÐ tou
V wc ex c: (x, 1) + (x′, 1) = (x+ x′, 1) kai k(x, 1) = (k2x, 1). Na exet�sete an to V eÐnai R-q¸roc.

(b) 'Estw V = M2(R) kai èstw W1 = {A ∈ V : At = A} kai W2 = {A ∈ V : At = −A}. Na
apodeiqjeÐ ìti W1 kai W2 eÐnai upoq¸roi tou V kai ìti V = W1 +W2.

(g) Me kat�llhlo antipar�deigma, deÐxte ìti h ènwsh dÔo upoq¸rwn enìc R-q¸rou V mporeÐ na mhn
eÐnai upoq¸roc tou V .

JEMA 2. (a) DÐnontai ta dianÔsmata: u1 = (1,−2, 0, 0, 3), u2 = (2,−5,−3,−2, 6),
u3 = (0, 5, 15, 10, 0), u4 = (2, 6, 18, 8, 6). Na brejeÐ mia b�sh tou q¸rou W = 〈u1, u2, u3, u4〉, h opoÐa
perièqetai sto sÔnolo {u1, u2, u3, u4}.

(b) 'Estw S : P3(R) → P2(R) me S(f)(x) = f ′(x) kai èstw T : P2(R) → P3(R) me T (f)(x) =∫ x
0 f(t)dt. Na brejeÐ o pÐnakac (S ◦ T )B, ìpou B h sun jhc b�sh tou P2(R). EpÐshc, na brejeÐ o
grammikìc metasqhmatismìc S ◦ T .

JEMA 3. Swstì   l�joc? Na aitiolog sete tic apant seic sac!
(a) An A ∈Mm×n(R), tìte TA eÐnai grammikìc metasqhmatismìc apì ton Rm ston Rn.
(b) Up�rqei akrib¸c ènac grammikìc metasqhmatismìc T : Rn → Rm tètoioc ¸ste T (−u) = −T (u)

gia ìla ta u ∈ Rn.
(g) Up�rqei akrib¸c ènac grammikìc metasqhmatismìc T : Rn → Rm tètoioc ¸ste T (u+v) = T (u−v)

gia ìla ta u, v ∈ Rn.
(d) An b ∈ Rn \ {0}, tìte T (u) = u+ b eÐnai grammikìc metasqhmatismìc epÐ tou Rn.
(e) O pÐnakac allag c b�shc apì thn b�sh B = {(1, 1), (1,−1)} tou R2 sth b�sh B′ = {(2, 4), (3, 1)}

tou R2 eÐnai o
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JEMA 4. 'Estw T ∈ L(R2) tètoioc ¸ste T (1, 2) = (1, 2) kai T (−2, 1) = (2,−1). Na brejeÐ o T kai
na exetasteÐ an eÐnai isomorfismìc epÐ tou R2.

JEMA 5. 'Estw T ∈ L(R3) me T ((x, y, z)) = (−2z, x+2y+z, x+3z). Na brejeÐ o pÐnakac [(T )B]
1000,

ìpou B h sun jhc b�sh tou R3. Na aitiolog sete k�je isqurismì pou ja k�nete!

KALH EPITUQIA.


