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JEMA 1. (a) JewroÔme to sÔnolo twn jetik¸n pragmatik¸n arijm¸n R+ mazÐ me tic pr�xeic:

x⊕ y = xy, λ� x = xλ (x, y ∈ R+, λ ∈ R).

Na exetasteÐ an to R+ mazÐ me tic pr�xeic ⊕ kai � eÐnai ènac R-q¸roc.
(b) Na exet�sete an to sÔnolo S = {1 + x, 1 + 2x, 1 + x2, 1 + 2x2} par�gei ton P2(R). Up�rqei

gn sio uposÔnolo tou S pou par�gei ton P2(R)?

JEMA 2. (a) 'Estw W1 =

{(
a b
c a

)
: a, b, c ∈ R

}
kai W2 =

{(
0 a
−a b

)
: a, b ∈ R

}
. Na apodeÐ-

xete ìti ta W1 kai W2 eÐnai upìqwroi tou M2(R) kai na brejoÔn b�seic kai oi diast�seic twn W1, W2,
W1 ∩W2, kai W1 +W2.

(b) 'Estw V ènac R-q¸roc tètoioc ¸ste gia k�je n ∈ N up�rqei grammik� anex�rthto uposÔnolo
S ⊆ V me |S| = n. DeÐxte ìti o V eÐnai �peirhc di�stashc.

(g) 'Estw W to sÔnolo twn 3× 3 pin�kwn me stoiqeÐa sto R twn opoÐwn to Ðqnoc eÐnai Ðso me mhdèn.
Na apodeiqjeÐ ìti W ≤M3(R) kai na brejeÐ mia b�sh gia ton W .

JEMA 3. (a) 'Estw T, S : R3 → R3 dÔo grammikoÐ metasqhmatismoÐ me pÐnakec (T )β =

 1 1 1
0 −1 −1
0 1 0


kai (S)β =

 0 0 0
0 0 0
3 2 1

 antÐstoiqa wc proc th b�sh β = {(1, 1, 1), (1, 1, 0), (1, 0, 0)} tou R3. Na brejeÐ

o grammikìc metasqhmatismìc T + S kai oi diast�seic twn ker(T + S) kai Im(T + S).

(b) 'Estw V kai W dÔo R-q¸roi me diast�seic n kai m, antÐstoiqa. DeÐxte ìti oi R-q¸roi L(V,W )
kai Mm×n(R) eÐnai isìmorfoi.

JEMA 4. 'Estw T : P2(R)→ P2(R) me

T (p)(x) = (x− 1)p′(x) + p(x).

DeÐxte ìti h apeikìnish T eÐnai ènac grammikìc telest c epÐ tou P2(R). EpÐshc, na exet�sete an o T
eÐnai diagwnopoi simoc, kai an eÐnai, tìte na breÐte mia diatetagmènh b�sh β tou P2(R) tètoia ¸ste o
pÐnakac (T )β na eÐnai diag¸nioc.

JEMA 5. 'Estw A =

(
1 0 1 2
2 0 1 1

)
kai x =


4
1
−1
4

. Na grafeÐ to di�nusma x wc x = xr + xn,

ìpou to xr eÐnai sto q¸ro gramm¸n tou A kai to xn eÐnai sto mhdenoq¸ro tou A. DeÐxte ìti h parap�nw
graf  tou x eÐnai monadik  (dhlad  an x′r eÐnai sto q¸ro gramm¸n tou A, x′n sto mhdenoq¸ro tou A, kai
x = x′r + x′n, tìte xr = x′r kai xn = x′n).

Bajmoc Kaje Jematoc = 2 Monadec

Arista = 10 Monadec

Kal  EpituqÐa


