
Duálńı prostor

Z teorie je nutné znát pojmy: lineárńı funkcionál, duálńı báze (a výpočet souřadnic v ńı), vztah
mezi XϕE a (ϕ)X#

1. [cvičeńı] Je ϕ ∈ (C3)#?
ϕ(~x) = 2x1 + x2 − x3,

kde ~x =
(
x1
x2
x3

)
. Pokud ano, najděte (ϕ)E# .

2. [cvičeńı] Je ϕ ∈ P#?
ϕ(x) = x(2).

3. [cvičeńı] Je ϕ ∈ (C3)#?
ϕ(~x) = 3x1 − x2 + 2ix3,

kde ~x =
(
x1
x2
x3

)
. Pokud ano, najděte (ϕ)X# , je-li X = (

(
3
2
−1

)
,
(−1

3
2

)
,
(

2
−1
4

)
).

4. [hromadné cvičeńı] Nechť ϕ ∈ P#
4 .

ϕ(x) = 2α0 + β1 − β2 + β3 + 2α3 + x(−1),

kde (∀t ∈ C)(x(t) = α0 + α1t + α2t
2 + α3t

3) a (x)X =

(
β0

β1

β2

β3

)
a X = (x1, x2, x3, x4) je

definována

(∀t ∈ C)(x1(t) = 1 + t, x2(t) = 1− t, x3(t) = t2 − t3, x4(t) = t2 + t3).

Najděte (ϕ)E# a (ϕ)X# .

5. [cvičeńı] Nechť ϕ ∈ (C3)#. (ϕ)E# =
(

1
−3
4

)
. Najděte (ϕ)X# , je-li X = (

(
1
2
1

)
,
(

1
0
1

)
,
(

0
2
3

)
).

6. [cvičeńı] Nechť ϕ ∈ (C3)#. (ϕ)X# =
(−1

5
6

)
, kde X = (

(
1
2
1

)
,
(

1
0
1

)
,
(

0
2
3

)
). Najděte (ϕ)E# .

7. [cvičeńı] Nechť ϕ ∈ (P2)#. X = (x1, x2) a Y = (y1, y2) jsou báze P2, kde

∀t ∈ C
x1(t) = 1 + t
x2(t) = 1− t
y1(t) = 1− 2t
y2(t) = 3 + 2t.

Nechť (ϕ)X# = ( 1
2 ). Najděte (ϕ)Y# .

8. [cvičeńı] Nechť ϕ1, ϕ2, ϕ3 ∈ (C3)#.

(ϕ1)E# =
(

1
0
3

)
, (ϕ2)X# =

(−1
1
2

)
, ϕ3(~x) = x1 + 2x2 − 2x3,

kde ~x =
(
x1
x2
x3

)
a X = (

(
1
2
−1

)
,
(

0
1
2

)
,
(

3
1
−2

)
). Jsou ϕ1, ϕ2, ϕ3 LN?

9. [cvičeńı] Nechť ϕ1, ϕ2, ϕ3, ϕ4 ∈ (P)#. Pro každé x ∈ P plat́ı

ϕ1(x) = x(1)− x(0), ϕ2(x) = x(2), ϕ3(x) = 2x(1)− 3x(2), ϕ4(x) = 2x(0) + x(1) + 4x(2).

Jsou ϕ1, ϕ2, ϕ3, ϕ4 LN?
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10. [hromadné cvičeńı] Nechť ϕ ∈ (P3)#. Pro každé x ∈ P3 plat́ı ϕ(x) = x(i) − x(0). Řešte
ϕ(x) = i− 1.

11. [hromadné cvičeńı] Nechť ϕ1, ϕ2 ∈ (R3)#.

ϕ1(~x) = x1 − x2, (ϕ2)X# =
(

1
1
−1

)
,

kde ~x =
(
x1
x2
x3

)
a X = (

(
1
1
1

)
,
(

1
1
0

)
,
(

1
0
1

)
).Najděte bázi pr̊uniku jader funkcionál̊u, tj. ϕ−11 ({0})∩

ϕ−12 ({0}).

Výsledky: Duálńı prostor

1. ϕ ∈ (C3)#, (ϕ)E# =

 2
1
−1


2. ϕ ∈ (P)#

3. ϕ ∈ (C3)#, (ϕ)X# =

 7− 2i
−6 + 4i

7 + 8i



4. (ϕ)X# =


2
5
−1

3

 a (ϕ)E# = 1
2


7
−3

2
4



5. (ϕ)X# =

 −1
5
6



6. (ϕ)E# =

 1
−3

4


7. (ϕ)Y# = 1

2

(
5
7

)
8. LN

9. LZ

10. a+ [b, c]λ, kde a(t) = t+ t2, b(t) = 1, c(t) = t+ it2

11. Báze je např.
( 0

0
1

)
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