
Grammik  'Algebra I
Jèmata Exet�sewn FebrouarÐou 2015

1. DÐnetai o pÐnakac A =

(
3 0 1
1 −1 2

)
∈ R2×3.

(a) DeÐxte ìti o pÐnakac AAt eÐnai antistrèyimoc kai upologÐste ton antÐstrofì tou.

(b) UpologÐste thn orÐzousa tou AtA. EÐnai o pÐnakac autìc antistrèyimoc?

(g) BreÐte pÐnaka B ∈ R3×3 me mh mhdenikèc st lec, tètoion ¸ste AB = O.

2. JewroÔme to sÔsthma twn grammik¸n exis¸sewn
x1 + x2 + x3 − x4 = 3

x1 + 2x2 + 3x3 − x4 = 3
3x1 + 5x2 + 7x3 − 2x4 = 8
2x1 + 3x2 + 4x3 − 3x4 = 7

me agn¸stouc x1, x2, x3, x4 ∈ R.

(a) BreÐte ìlec tic lÔseic tou sust matoc.

(b) Up�rqoun dÔo grammik¸c anex�rthta stoiqeÐa tou R4×1 ta opoÐa eÐnai lÔseic tou
sust matoc?

(g) Up�rqoun trÐa grammik¸c anex�rthta stoiqeÐa tou R4×1 ta opoÐa eÐnai lÔseic
tou sust matoc?

3. DÐnetai h grammik  apeikìnish T : R4×1 → R4×1 me T


x1

x2

x3

x4

 =


x1 + x2

x2 + x3

x3 + x4

x4 + x1

.

(a) UpologÐste th di�stash tou pur na ker(T ) kai thc eikìnac im(T ) thc T .

(b) BreÐte mia b�sh thc eikìnac im(T ). An kei to stoiqeÐo (2 3 5 4)t tou R4×1

sthn im(T )?

(g) DeÐxte ìti im(T ) = im(T ◦ T ).

4. DÐnontai dianusmatikìc q¸roc V epÐ tou R, diatetagmènec b�seic u = (u1, u2, u3)
kai v = (v1, v2, v3) autoÔ me v1 = u1, v2 = u1 + u2 kai v3 = u1 + u2 + u3 kai grammikoÐ
metasqhmatismoÐ S : V → V kai T : V → V me pÐnakec

(S : u,u) =

 −1 1 1
2 0 −1
1 1 0

 , (T : v,v) =

 1 −1 2
2 1 0
3 1 3


wc proc th u kai th v, antÐstoiqa.



(a) UpologÐste ton pÐnaka (S : v,v) tou metasqhmatismoÔ S wc proc th b�sh v kai
ekfr�ste to S(v1 − 3v2 + 2v3) wc grammikì sunduasmì twn stoiqeÐwn thc v.

(b) EÐnai oi dosmènoi pinakec (S : u,u) kai (T : v,v) isodÔnamoi?

(g) BreÐte th di�stash kai mÐa b�sh tou upìqwrou ker(S) + ker(T ) tou V .

(d) UpologÐste thn t�xh tou grammikoÔ metasqhmatismoÔ S ◦ T 100 tou V .

Ta jèmata eÐnai isodÔnama.

Na dikaiolog sete pl rwc tic apant seic sac.

Aj na 18/2/2014 � Kal  EpituqÐa


