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Diarkeia exetashc: 3 wrec (18:00 � 21:00)

Didaskwn: Eleujerioc Q. Taqtshc

JEMA 1. (a) [1M] 'Estw U kai W oi upoq¸roi tou R4 oi opoÐoi par�gontai apì ta sÔnola
{(1, 1, 0,−1), (1, 2, 3, 0), (2, 3, 3,−1)} kai {(1, 2, 2,−2), (2, 3, 2,−3), (1, 3, 4,−3)}, antÐstoiqa. Na bre-
joÔn oi diast�seic dim(U +W ) kai dim(U ∩W ).

(b) [1M] 'Estw V o R-q¸roc ìlwn twn 2× 2 summetrik¸n pin�kwn me stoiqeÐa sto R. Na brejeÐ h
di�stash tou V .

JEMA 2. (a) [1M] 'Estw T : R2 → R3 me T (x1, x2) = (x1 − x2, x1, 2x1 + x2). 'Estw A =
{(1, 2), (2, 3)} kai B = {(1, 1, 0), (0, 1, 1), (2, 2, 3)}. Na apodeÐxete ìti T ∈ L(R2,R3), ìti ta sÔnola A
kai B eÐnai b�seic twn R2 kai R3, antÐstoiqa, kai na breÐte ton pÐnaka A(T )B. Epiplèon, na brejeÐ o
pur nac tou T .

(b) [1M] Na brejeÐ grammikìc metasqhmatismìc T : R3 → R4 tou opoÐou h eikìna par�getai apì ta
dianÔsmata (1, 2, 0,−4), (2, 0,−1,−3). EpÐshc, na epektajeÐ mia b�sh tou Im(T ) se mia b�sh tou R4.

JEMA 3. [2M] Na brejeÐ T ∈ L(R2) ètsi ¸ste Ker(T ) = Im(T ). EÐnai dunatìn na breÐte antistrè-
yimo T ∈ L(R2) me thn parap�nw idiìthta?

JEMA 4. (a) [1M] DÐdontai oi ex c grammikoÐ metasqhmatismoÐ: T ∈ L(P2(R)) me T (f) = f ′ (h
par�gwgoc thc f), kai S ∈ L(R3) me S(x, y, z) = (4x+ z, 2x+3y+2z, x+4z). Na exetasteÐ an oi T ,
S eÐnai diagwnopoi simoi.

(b) [1M] Alhjèc   yeudèc? ApaiteÐtai Pl rhc Dikaiolìghsh!

(i) An o A ∈Mn(R) eÐnai diagwnopoi simoc, tìte o Ak eÐnai diagwnopoi simoc gia k�je k ∈ N.

(ii) An o A ∈ Mn(R) eÐnai diagwnopoi simoc, tìte up�rqei akrib¸c ènac pÐnakac P tètoioc ¸ste o
P−1AP na eÐnai diag¸nioc.

(iii) An k�je idiotim  enìc pÐnaka A ∈Mn(R) èqei algebrik  pollaplìthta 1, tìte o A eÐnai diagwno-
poi simoc.

(iv) An o A ∈Mn(R) eÐnai diagwnopoi simoc, tìte h algebrik  pollaplìthta thc k�je idiotim c isoÔtai
me 1.

JEMA 5. (a) [0.5M] Na apodeÐxete ìti èna orjog¸nio uposÔnolo mh-mhdenik¸n dianusm�twn, enìc
q¸rou V me eswterikì ginìmeno, eÐnai grammik� anex�rthto.

(b) [1.5M] 'Estw o q¸roc R3 me to sunhjismèno eswterikì ginìmeno. O upoq¸roc tou R3 pou
par�getai apì ta dianÔsmata u1 = (1, 0,−1) kai u2 = (3, 1, 0) eÐnai èna epÐpedo to opoÐo dièrqetai apì
thn arq  twn axìnwn. Na ekfr�sete to di�nusma w = (1, 2, 3) sthn morf  w = w1 + w2, ìpou to w1

an kei sto (parap�nw) epÐpedo kai to w2 eÐnai k�jeto sto epÐpedo.

ARISTA = DEKA (10) MONADES.

KALH EPITUQIA!


