
2.1 ¸óôù ïé ðßíáêåò

A =

 1 2 −3
5 0 2
1 −1 1

 , B =

 3 −1 2
4 2 5
2 0 3

 , C =

 4 1 2
0 3 2
1 −2 3


Íá õðïëïãéóôïýí ôá åîÞò:

(i) A + B + C (ii) 2A−C (iii) 2B + 3C

Íá âñåèåß ï ðßíáêáò D ôÝôïéïò þóôå A + D = B.

2.2 ¸óôù ïé ðßíáêåò

A = [1,−1, 2], B =

 3
2
1

 , C =

 1 −2 4
2 0 3
1 2 1

 , D =

[
2 1 1
−1 2 1−

]

Íá õðïëïãéóôïýí (üðïõ ïñßæïíôáé) ïé ðáñáêÜôù ðïëëáðëáóéáóìïß ðéíÜêùí:

(i) AB (ii) BA (iii) AC (iv) CA (v) AD

(vi) DB (vii) CAT (viii) BTC (ix) CD (x) DDT

(xi) C2 (xii) CCT (xiii) ACTB (xiv) AAT (xv) CC−1

2.3 ¸óôù ïé ðßíáêåò

A =

 1 2 0
1 1 0
2 1 2

 , B =

 2 1 1
1 2 2
1 2 1


Íá âñåèïýí ôá ãéíüìåíá AB êáé BA êáé íá åðéâåâáéùèåß üôé

det(AB) = det(BA) = det(A)det(B).

2.4 Íá äåé÷èåß üôé ïé ðáñáêÜôù ðßíáêåò åßíáé ïñèïãþíéïé.

A =

 cos θ − sin θ 0
sin θ cos θ 0

0 0 1

 , B =

 cosφ 0 sinφ
0 1 0

sinφ 0 cosφ

 , C =

 1 0 0
0 cosψ − sinψ
0 sinψ cosψ


2.5 Áí ï A åßíáé ôåôñáãùíéêüò ðßíáêáò, íá äåé÷èåß üôé
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(i) ïé ðßíáêåò AAT êáé A + AT åßíáé óõììåôñéêïß.

(ii) ï ðßíáêáò A−AT åßíáé áíôéóõììåôñéêüò.

2.6 ×ñçóéìïðïéþíôáò éóïäõíáìßá ðéíÜêùí, íá âñåèåß ï áíôßóôñïöïò A−1 ôùí

ðéï êÜôù ðéíÜêùí.

(i) A =

 2 −1 6
1 10 −9
−1 4 −7

 , (ii) A =

 2 1 0
3 −2 1
4 0 −1

 ,

(iii) A =


1 0 0 −2

3

0 0 0 1
3

1 0 1 −2
3

−1
2

1
2
−1

2
1
3

 , (iv) A =


1 0 0 0
1 3 0 0
1 3 5 0
1 3 5 7

 ,

(v) A =


−8 17 2 1

3

4 0 2
5
−9

0 0 0 0
−1 13 4 2

 , (vi) A =


0 0 2 0
1 0 0 1
0 −1 3 0
2 1 5 −3

 ,
2.7 Íá äåé÷èåß üôé ï ðßíáêáò

A =


0 a1 0 0 0
a2 0 a3 0 0
0 a4 0 a5 0
0 0 a6 0 a8

0 0 0 a7 0


üðïõ a1, a2, . . . , a8 åßíáé óôáèåñÝò, äåí åßíáé áíôéóôñÝøéìïò ãéá üëåò ôéò ôéìÝò

ôùí óôáèåñþí.

2.8 Ìå ôç ÷ñÞóç ôïõ êáôÜëëçëïõ áíôéóôñüöïõ, íá ëõèïýí ôá óõóôÞìáôá

(i)
x1 + x2 − x3 = 6

2x1 − x2 + 3x3 = −9
x1 − 2x2 − 2x3 = 3

(ii)
x1 − 2x2 + x3 = −5

−2x1 + 3x2 + 2x3 = 1
−x1 + 4x2 + 3x3 = −1

(iii)
2x1 + x3 = 0

x1 + 3x2 − 4x3 = −15
x1 + x2 + 2x3 = 7
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2.9 Íá ëõèåß ôï óýóôçìá

xy − 2
√
y + 3yz = 8

2xy − 3
√
y + 2yz = 7

−xy +
√
y + 2yz = 4

2.10 Íá âñåèåß ï ðßíáêáò K Ýôóé þóôå AKB = C, üðïõ

A =

 1 4
−2 3

1 −2

 , B =

[
2 0 0
0 1 −1

]
, C =

 8 6 −6
6 −1 1
−4 0 0


2.11 (i) Íá âñåèåß ï ðßíáêáò X Ýôóé þóôå 1 4 −1

2 1 3
1 −8 8

X =

 −13
2

10
34

 .
(ii) Íá âñåèåß ï ðßíáêáò X Ýôóé þóôå 3 2 1

−1 1 −3
2 1 0

X =

 6 0 12
0 3 0

12 0 6

 .
2.12 Íá äåé÷èåß üôé áí ï ðßíáêáò B åßíáé áíôéóôñÝøéìïò, ôüôå AB−1 = B−1A
áí êáé ìüíï áí AB = BA.

2.13 ¸óôù üôé A åßíáé ôåôñáãùíéêüò ðßíáêáò. Íá äåé÷èåß üôé

(I−A)−1 = I + A + A2 + A3 êáé A4 = 0.

2.14 Áí ïé A êáé B åßíáé áíôéóôñÝøéìïé ðßíáêåò, íá äåé÷èïýí ôá åîÞò:

(i) (A−1 + B−1)−1 = A(A + B)−1B

(ii) (I + AB)−1A = A(I + BA)−1

(iii) (A + BBT )−1B = A−1B(I + BTA−1B)−1
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2.15 Áí A =

[
1 3
2 1

]
êáé B =

[
4 5
1 2

]
, íá åðéâåâáéùèåß üôé éó÷ýïõí ïé

ðáñáêÜôù éäéüôçôåò:

(i) (A + B)T = AT + BT

(ii) (AB)T = BTAT

(iii) tr(A + B) = tr(A) + tr(B)

(iv) tr(5A) = 5tr(A)

(v) tr(AT ) = tr(A)

(vi) tr(AB) = tr(BA)
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