
LISTA 3

1) Calculaţi:

a)

∣∣∣∣∣∣∣∣∣
2 1 1 1

1 2 1 1

1 1 2 1

1 1 1 1

∣∣∣∣∣∣∣∣∣; b)

∣∣∣∣∣∣∣∣∣
2 1 0 0

1 2 1 0

0 1 2 1

0 0 1 2

∣∣∣∣∣∣∣∣∣; c)

∣∣∣∣∣∣∣∣∣∣∣∣

−4 1 2 −2 1

0 3 0 1 −5

2 −3 1 −3 1

−1 −1 1 −1 0

0 4 1 2 5

∣∣∣∣∣∣∣∣∣∣∣∣
;

d)

∣∣∣∣∣∣∣∣∣∣
−1 a a . . . a a

a −1 a . . . a a
...

...
...

...
...

a a a . . . a −1

∣∣∣∣∣∣∣∣∣∣
(determinant de ordinul n, n ∈ N, n ≥ 2);

e) d =

∣∣∣∣∣∣∣
x1 x2 x3

x2 x3 x1

x3 x1 x2

∣∣∣∣∣∣∣, unde x1, x2, x3 ∈ C sunt rădăcinile polinomului X3 − 2X2 + 2X + 17.

2) Să se rezolve ı̂n C ecuaţiile:

a)

∣∣∣∣∣∣∣∣∣∣∣∣

x 0 −1 1 0

1 x −1 1 0

1 0 x− 1 0 1

0 1 −1 x 1

0 1 −1 0 x

∣∣∣∣∣∣∣∣∣∣∣∣
= 0; b)

∣∣∣∣∣∣∣∣∣
x a a a

a x a a

a a x a

a a a x

∣∣∣∣∣∣∣∣∣ = 0.

3) Fie n ∈ N, n ≥ 2 şi a1, a2, . . . , an ∈ C. Să se arate că:∣∣∣∣∣∣∣∣∣∣∣∣

1 1 . . . 1

a1 a2 . . . an

a21 a22 . . . a2n
...

...
...

an−1
1 an−1

2 . . . an−1
n

∣∣∣∣∣∣∣∣∣∣∣∣
=

∏
1≤i<j≤n

(aj − ai).

4) Sunt inversabile următoarele matrici? În caz afirmativ, să se determine inversele lor:

a)

 1 1 2

2 −1 1

4 1 4

; b)

 3 4 2

6 8 5

9 12 10

; c)


1 1 1 1

1 1 −1 −1

1 −1 1 −1

1 −1 −1 1

;

d)


1 1 1 1

1 0 1 1

1 1 0 1

1 1 1 0

; e)

 2 2 3

1 −1 0

−1 2 α

 (α ∈ R); f)

 λ 1 1

1 λ 1

1 1 λ

 (λ ∈ C).

5) Să se rezolve umătoarele ecuaţii matriceale:

a)

(
2 2

2 3

)
X =

(
5 6

6 8

)
; b) X


1 1 1 1

0 1 1 1

0 0 1 1

0 0 0 1

 =


1 2 3 4

0 1 2 3

0 0 1 2

0 0 0 1

;
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c) X


1 1 1 1

0 1 1 1

0 0 1 1

0 0 0 1

 =

(
1 2 3 4

0 1 2 3

)
; d)


1 1 1 1

0 1 1 1

0 0 1 1

0 0 0 1

X =


4

3

2

1

;

e)

(
1 2

2 1

)
X =

(
1 2

2 1

)
; f)

(
1 2

1 2

)
X =

(
1 2

1 2

)
;

g)


1 1 1 1

0 1 1 1

0 0 1 1

1 2 3 3

X =


4

3

2

1

.
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