
TEST STHN EFARMOSMENH GRAMMIKH ALGEBRA II

5/5/2015, 9:00pm � 11:00pm

JEMA 1. (a) Na dojeÐ o orismìc thc b�shc kai thc di�stashc gia èna peperasmèno genn¸meno R-q¸ro
V . EpÐshc, na exhg sete giatÐ o orismìc thc di�stashc eÐnai kal¸c topojethmènoc.

(b) An W1 kai W2 eÐnai upìqwroi enìc R q¸rou V , isqÔei aparaÐthta ìti W1 ∩W2 kai W1 ∪W2 eÐnai
upìqwroi tou V ?

(g) 'Estw B = {(1, 1, 1), (0, 1, 1), (0, 0, 1)}. Na apodeiqjeÐ ìti to B eÐnai mia b�sh tou R3 kai na
brejoÔn oi suntetagmènec tou dianÔsmatoc (3, 1,−4) wc proc thn parap�nw b�sh B.

JEMA 2. (a) 'Estw C to sÔnolo ìlwn twn sugklinous¸n akolouji¸n pragmatik¸n arijm¸n. Na
apodeiqjeÐ ìti to C eÐnai upìqwroc tou F (N,R) kai na exetasteÐ an o C eÐnai q¸roc peperasmènhc
di�stashc.

(b) 'Estw W = {p ∈ P2(R) : p(1) = 0}. Na apodeiqjeÐ ìti W eÐnai upìqwroc tou P2(R) kai ìti
dim(W ) = 2. EpÐshc, na epektajeÐ mia b�sh tou W se mia b�sh tou P2(R).

JEMA 3. 'Estw U kai W oi upoq¸roi tou R4 oi opoÐoi par�gontai apì ta sÔnola SU = {(1, 1, 0,−1),
(1, 2, 3, 0), (2, 3, 3,−1)} kai SW = {(1, 2, 2,−2), (2, 3, 2,−3), (1, 3, 4,−3)}, antÐstoiqa. Na brejeÐ mia
b�sh tou U+W h opoÐa perièqetai sto sÔnolo SU∪SW kai na brejoÔn oi suntetagmènec tou dianÔsmatoc
(3, 4, 2,−4) wc proc thn b�sh pou br kate.

JEMA 4. Swstì   l�joc? Na aitiolog sete tic apant seic sac.

(a) K�je sÔnolo 4 dianusm�twn tou R4 perièqei mia b�sh tou R4.
(b) 'Estw u1, u2, . . . , un n dianÔsmata tou Rn kai èstw W = 〈u1, u2, . . . , un〉. Tìte dim(W ) = n.
(g) Up�rqei stoiqeÐo tou P2(R) to opoÐo den gr�fetai wc grammikìc sunduasmìc twn 1 + 2x + x2,

3 + x2, x+ x2.
(d) 'Estw W1 = {(x, y) ∈ R2 : y = 2x} kai W2 = {(x, y) ∈ R2 : y = 4x}. Opoiad pote dÔo mh

mhdenik� dianÔsmata w1 ∈W1 kai w2 ∈W2 eÐnai grammik� exarthmèna.
(e) 'Ena sÔnolo {u1, u2, . . . , un} n dianusm�twn tou Rn eÐnai mia b�sh tou Rn an h mhdenikìthta tou

pÐnaka (u1|u2| . . . |un) eÐnai di�forh tou mhdenìc.

JEMA 5. (a) 'Estw V ènac R-q¸roc �peirhc di�stashc. Na apodeÐxete ìti up�rqei mia akoloujÐa
(xn)n∈N stoiqeÐwn tou V tètoia ¸ste gia k�je n ∈ N,

xn+1 /∈ 〈x1, x2, . . . , xn〉.

Apì autì na sumper�nete ìti opoiod pote peperasmèno uposÔnolo tou {xn : n ∈ N} eÐnai grammik�
anex�rthto.

(b) An V eÐnai ènac mh tetrimmènoc R-q¸roc, tìte up�rqei mia 1-1 sun�rthsh f : R→ V .
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