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7. Az alábbi mátrix rangját kell kiszámolni:
2 4 2 −2
2 1 3 2
3 3 4 1
4 5 5 0

 ∼


1 2 3 2
4 2 2 −2
3 3 4 1
5 4 5 0

 ∼


1 2 3 2
0 −6 −10 −10
0 −3 −5 −5
0 −6 −10 −10

 ∼


1 0 0 0
0 −6 −10 −10
0 −3 −5 −5
0 −6 −10 −10



∼


1 0 0 0
0 −6 −10 −10
0 0 0 0
0 0 0 0

 ∼


1 0 0 0
0 1 −10 −10
0 0 0 0
0 0 0 0

 ∼


1 0 0 0
0 1 0 0
0 0 0 0
0 0 0 0

 ,
ı́gy a rang 2, azaz két lineárisan független vektor választható ki.

8.

∣∣∣∣∣∣
5− λ 4 3

0 3− λ 5
0 −1 −1− λ

∣∣∣∣∣∣ = (5− λ) ((3− λ)(−1− λ) + 5) = (5− λ)
(
λ2 − 2λ+ 2

)
,

ı́gy a sajátértékek 5, és 1± i. Az 5-höz egy sajátvektor: (1, 0, 0).

9. f ′x(x, y) = y · 1

2
√

2x+ y
· 2 =

y√
2x+ y

f ′x(2,−3) = −3

f ′y(x, y) =
√

2x+ y + y · 1

2
√

2x+ y
· 1 f ′y(2,−3) = −1

2

e = (1,−4)√
12+(−4)2

=
(

1√
17
,− 4√

17

)
, ı́gy az iránymenti derivált

f ′e(P ) = gradf(P ) · e =
(
− 3,−1

2

)
·
(

1√
17
,− 4√

17

)
= − 1√

17
≈ −0,2425

10. F (x, y, λ) = 2x+ 8y − 3 + λ(x2 + 2y2 − 1) Lagrange-függvénnyel:

F ′x(x, y, λ) = 2 + λ · 2x ⇒ x = − 1
λ

F ′y(x, y, λ) = 8 + λ · 4y ⇒ y = − 2
λ

F ′λ(x, y, λ) = x2 + 2y2 − 1 ⇒ 1 =
(
− 1
λ

)2
+ 2

(
− 2
λ

)2
ı́gy λ = ±3, és ı́gy x = ∓1

3 és y = ∓2
3 . Hesse-determináns:

∣∣∣∣∣∣
2λ 0 2x
0 4λ 4y

2x 4y 0

∣∣∣∣∣∣ = −16λ(x2 + 2y2),

mely a
(
−1

3 ,−
2
3 , 3
)
-ban negat́ıv (felt. lok. minimum), értéke: f

(
−1
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2
3

)
= −9,

és a
(
1
3 ,

2
3 ,−3

)
-ban pozit́ıv (felt. lok. maximum), értéke: f

(
1
3 ,

2
3

)
= 3.

11.
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50
= −1,54


