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1. Számı́tsuk ki a következő determinánsokat:

a)

∣∣∣∣∣∣∣∣
0 a b c
−a 0 d e
−b −d 0 f
−c −e −f 0

∣∣∣∣∣∣∣∣ ; b)

∣∣∣∣∣∣
a+ b b+ c c+ a
a2 + b2 b2 + c2 c2 + a2

a3 + c3 b3 + c3 c3 + a3

∣∣∣∣∣∣ ; c)

∣∣∣∣∣∣∣∣
1 1 1 1
a b c d
a2 b2 c2 d2

a3 b3 c3 d3

∣∣∣∣∣∣∣∣ .
2. a) Számı́tsuk ki az A = (aij) ∈Mn(R) determinánsát, ha aij = 0, i > j.

b) Számı́tsuk ki az A = (aij) ∈Mn(R) determinánsát, ha aij = 0, i+ j ≤ n.

3. Számı́tsuk ki a következő determinánsokat:

a) An =

∣∣∣∣∣∣∣∣∣∣∣

a x x . . . x
x a x . . . x
x x a . . . x
...

...
...

. . .
...

x x x . . . a

∣∣∣∣∣∣∣∣∣∣∣
b) Dn =

∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣

a b 0 0 . . . 0 0
c a b 0 . . . 0 0
0 c a b . . . 0 0
0 0 c a . . . 0 0
...

...
...

...
. . .

...
...

0 0 0 0 . . . a b
0 0 0 0 . . . c a

∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣

c) Bn =

∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣

x y y y . . . y y
z x y y . . . y y
z z x y . . . y y
z z z x . . . y y
...

...
...

...
. . .

...
...

z z z z . . . x y
z z z z . . . z x

∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣
d) Vn =

∣∣∣∣∣∣∣∣∣∣∣

1 1 1 . . . 1
a1 a2 a3 . . . an
a21 a22 a23 . . . a2n
...

...
...

. . .
...

an−1
1 an−1

2 an−1
3 . . . an−1

n

∣∣∣∣∣∣∣∣∣∣∣

e) Sn =

∣∣∣∣∣∣∣∣∣∣∣

0 a12 a13 . . . a1n
−a12 0 a23 . . . a2n
−a13 −a23 0 . . . a3n

...
...

...
. . .

...
−a1n −a2n −a3n . . . 0

∣∣∣∣∣∣∣∣∣∣∣
(Sn-nél n páratlan).

4. Számı́tsuk ki az A ∈Mn(R) inverzét, ahol A =


1 + a1 1 . . . 1

1 1 + a2 . . . 1
...

...
. . .

...
1 1 . . . 1 + an

.

5. Határozzuk meg az A =

1 −2 1 3
1 −2 −1 1
2 −4 0 1

 ∈M3,4(R) mátrix rangját.

6. Határozzuk meg az A = (xiyj)1≤i≤m,1≤j≤n ∈Mn(R) mátrix rangját.

7. Tárgyaljuk és oldjuk meg a következő egyenletrendszereket R felett:

a)


2x1 − x2 + x3 − x4 = 1

x1 + x2 + αx3 + x4 = −1

x1 − x2 + x3 + βx4 = γ

b)


ax1 + (a+ 1)x2 + (a+ 2)x3 = a+ 3

bx1 + (b+ 1)x2 + (b+ 2)x3 = b+ 3

x1 + cx2 + c2x3 = c3
.
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8. Oldjuk meg a következő egyenletrendszereket R felett:

a)

{
x1 + 3x2 − x3 − 2x4 = 3

2x1 − x2 + 3x3 − 4x4 = −1

b)


x1 − 2x2 − 2x3 − 2x4 − x5 = 0

x1 − x2 − x3 − 3x4 + x5 = 1

x1 + x2 − 5x3 − x4 + 7x5 = 2

c)

{
x1 + 2x2 + x3 + 3x4 + 3x5 = 3

−x1 − x2 − x3 − 2x4 − 2x5 = −2
.
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