
5.1 ¸óôù üôé V åßíáé Ýíáò äéáíõóìáôéêüò ÷þñïò. Áí u,v,w ∈ V , íá äåé÷èåß
üôé éó÷ýåé ï íüìïò ôçò áðáëåéöÞò:

u + w = v + w ⇒ u = v

5.2 Íá äåé÷èåß üôé ôï óýíïëï W ôï ïðïßï áðïôåëåßôáé áðü äéáíýóìáôá ôçò
ìïñöÞò u = (u1, u2, 0), üðïõ u1, u2 ∈ IR, åßíáé õðü÷ùñïò ôïõ IR3.

5.3 Íá äåé÷èåß üôé ôá äéáíýóìáôá u = (1,−1, 0), v = (1, 3,−1) êáé w =
(5, 3,−2) åßíáé ãñáììéêÜ åîáñôçìÝíá.

5.4 Íá ãñáöåß ôï äéÜíõóìá u = (1,−2, 5) ùò ãñáììéêüò óõíäõáóìüò ôùí
äéáíõóìÜôùí e1 = (1, 1, 1), e2 = (1, 2, 3) êáé e3 = (2,−1, 1).

5.5 Íá ãñáöåß ôï äéÜíõóìá u = (2,−5, 3) ùò ãñáììéêüò óõíäõáóìüò ôùí
äéáíõóìÜôùí e1 = (1,−3, 2), e2 = (2,−4,−1) êáé e3 = (1,−5, 7).

5.6 Íá âñåèåß ç ôéìÞ ôïõ k ãéá ôçí ïðïßá ôï äéÜíõóìá u = (1,−2, k) åßíáé
ãñáììéêüò óõíäõáóìüò ôùí äéáíõóìÜôùí v = (3, 0,−2) êáé w = (2,−1,−5).

5.7 ¸óôù ôá äéáíýóìáôá

u1 = x− 1, u2 = x2 + 2x, u3 = x2 + 2

ôïõ äéáíõóìáôéêïý ÷þñïõ P2 (óýíïëï ôùí ðñáãìáôéêþí ðïëõùíýìùí ìÝ÷ñé êáé
äåýôåñïõ âáèìïý). Íá åîåôáóôåß áí ôá ðïëõþíõìá (á) v = x2 − 3x + 5 êáé
(â) w = x2 − 2x − 2 ìðïñïýí íá åêöñáóôïýí ùò ãñáììéêïß óõíäõáóìïß ôùí
u1, u2 êáé u3.

5.8 Íá äåé÷èåß üôé ôá äéáíýóìáôá

u1 = x− 1, u2 = x2 + 2x, u3 = x2 + 2

ôïõ äéáíõóìáôéêïý ÷þñïõ P2 åßíáé ãñáììéêÜ åîáñôçìÝíá.

5.9 Íá åîåôáóôåß áí ôá ðéï êÜôù äéáíýóìáôá åßíáé ãñáììéêÜ áíåîÜñôçôá.
(i) u = (3, 4), v = (1,−3)

(ii) u = (4, 3,−2), v = (2,−6, 7)

(iii) u = (2,−3), v = (6,−9)

1



(iv) u = (−4, 6,−2), v = (2,−3, 1)

5.10 Íá åîåôáóôåß áí ôá ðéï êÜôù äéáíýóìáôá åßíáé ãñáììéêÜ áíåîÜñôçôá.
(i) u1 = (1,−2, 1), u2 = (2, 1,−1), u3(7,−4, 1)

(ii) u1 = (1, 2,−3), u2 = (1,−3, 2), u3(2,−1, 5), u4(1, 1, 1)

(iii) u1 = (2,−3, 7), u2 = (0, 0, 0), u3 = (3,−1, 4)

5.11 ¸óôù üôé W åßíáé õðü÷ùñïò ôïõ IR4 ðïõ ðáñÜãåôáé áðü ôá äéáíýóìáôá

u1 = (2,−1, 2, 1), u2 = (1,−2, 0, 3), u3 = (3, 1, 0,−2)

Íá äåé÷èåß üôé ôï óýíïëï A = {u1, u2, u3} åßíáé ìéá âÜóç ôïõ W . Íá äïèåß ç
äéÜóôáóç ôïõ W .

5.12 Íá åîåôáóôåß áí ôá ðéï êÜôù óýíïëá äéáíõóìÜôùí áðïôåëïýí âÜóåéò ôïõ
IR3:
(i) (1, 1, 1), (1,−1, 5)

(ii) (1, 1, 1), (1, 2, 3), (2,−1, 1)

(iii) (1, 2, 3), (1, 0,−1), (3,−1, 0), (2, 1,−2)

(iv) (1, 1, 2), (1, 2, 5), (5, 3, 4)

5.13 Íá âñåèåß ç ôéìÞ ôïõ k Ýôóé þóôå
(i) ôá äéáíýóìáôá (1, 1) êáé (−1, k) íá áðïôåëïýí ìéá âÜóç ôïõ IR2

(ii) ôá äéáíýóìáôá (1, 0, 0), (1, 1, 1) êáé (0,−1, k) íá áðïôåëïýí ìéá âÜóç ôïõ
IR3

5.14 ¸óôù üôé W åßíáé ï äéáíõóìáôéêüò ÷þñïò ðïõ ðáñÜãåôáé áðü ôéò óõíáñôÞóåéò
f = sin x êáé g = cos x.
(i) Íá äåé÷èåß üôé f1 = sin(x + θ) êáé g1 = cos(x + θ) åßíáé äéáíýóìáôá ôïõ
W ãéá üëåò ôéò ôéìÝò ôïõ θ.
(ii) Íá äåé÷èåß üôé ïé óõíáñôÞóåéò f1 êáé g1 áðïôåëïýí ìéá âÜóç ôïõ W .

5.15 Íá åîåôáóôåß áí ïé ðéï êÜôù ðßíáêåò åßíáé ãñáììéêïß óõíäõáóìïß ôùí

A =

[
4 0

−2 −2

]
, B =

[
1 −1
2 3

]
, C =

[
0 2
1 4

]
.

(i)

[
6 −8

−1 −8

]
, (ii)

[
0 0
0 0

]
, (iii)

[
6 0
3 8

]
, (iv)

[ −1 5
7 1

]
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5.16 Íá âñåèïýí ïé óõíôåôáãìÝíåò ôïõ ðßíáêá

A =

[
2 0

−1 3

]

ùò ðñïò ôç âÜóç

A1 =

[ −1 1
0 0

]
, A2 =

[
1 1
0 0

]
, A3 =

[
0 0
1 0

]
, A4 =

[
0 0
0 1

]

5.17 Íá âñåèïýí ïé óõíôåôáãìÝíåò ôïõ ðïëõùíýìïõ

p = x2 − 3x + 4

ùò ðñïò ôç âÜóç

p1 = 1, p2 = x, p3 = x2.

5.18 Íá âñåèïýí ïé óõíôåôáãìÝíåò ôïõ ðïëõùíýìïõ

p = x2 − x + 2

ùò ðñïò ôç âÜóç

p1 = 1 + x, p2 = 1 + x2, p3 = x + x2.
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