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2 3 VÝPOČET INTEGRÁLŮ

1 Zadáńı

Určete koeficienty ak, bk ve Fourierově řadě pro následuj́ıćı funkci f(x) (za-
kreslete rovnež jej́ı graf!): f(x) má periodu 2π, f(x) = x2 pro −π ≤ x < π.

2 Rozbor

f(x) = x2; x ∈ (−π; π) . . .T0 = 2π
Trigonometrickou Fourierovou řadou funkce f nazýváme řadu:

f(x) =
a0

2
+

∞∑
k=1

[ak cos(kω0x) + bk sin(kω0x)]

f(x) = x2; x ∈ (−π; π) . . .T0 = 2π

ak = 2
T0

∫ π
−π f(x) cos(kω0x)dx

bk = 2
T0

∫ π
−π f(x) sin(kω0x)dx

ω0 = 2π
T0

ak = 2
2π

∫ π
−π x2 cos(kx)dx

bk = 2
2π

∫ π
−π x2 sin(kx)dx

3 Výpočet integrál̊u

3.1 Integrál
∫ π
−π f(x) cos(kω0x)dx

A =
∫ π

−π
x2 cos(kx)dx

A =

∣∣∣∣∣ u′ = cos(kx) u = 1
k

sin(kx)
v = x2 v′ = 2x

∣∣∣∣∣
π

−π

A =

[
x2

k
sin(kx)

]π

−π

− 2

k

∫ π

−π
x sin(kx)dx

A =
2π2 sin(kπ)

k
− 2

k

∣∣∣∣∣ u′ = sin(kx) u = − 1
k

cos(kx)
v = x v′ = 1

∣∣∣∣∣
π

−π



3.2 Integrál
∫ π
−π f(x) sin(kω0x)dx 3

A =
2π2 sin(kπ)

k
+

[
2x

k2
cos(kx)

]π

−π
− 2

k2

∫ π

−π
cos(kx)dx

A =
2π2 sin(kπ)

k
− 4π cos(kπ)

k2
+

2 sin(kπ)

k3

A =
k2π2 sin(kπ)− 2 sin(kπ) + 2kπ cos(kπ)

k3

3.2 Integrál
∫ π
−π f(x) sin(kω0x)dx

B =
∫ π

−pi
x2 sin(kx)dx

B =

∣∣∣∣∣ u′ = sin(kx) u = − 1
k

cos(kx)
v = x2 v′ = 2x

∣∣∣∣∣
π

−π

B =

[
−x2

k
cos(kx)

]π

−π

+
2

k

∫ π

−π
x cos(kx)dx

B = 0 +
2

k

∣∣∣∣∣ u′ = cos(kx) u = 1
k

sin(kx)
v = x v′ = 1

∣∣∣∣∣
π

−π

B =
[
2x

k
sin(kx)

]π

−π
− 2

k2

∫ π

−π
sin(kx)dx

B = 0− 0

B = 0

4 Výpočet koeficient̊u ak a bk

ak =
1

π

∫ π

−π
x2 cos(kx)dx

ak =
1

π
· 2k2π2 sin(kπ)− 2 sin(kπ) + 2kπ cos(kπ)

k3

ak = 2
k2π2 sin(kπ)− 2 sin(kπ) + 2kπ cos(kπ)

πk3

Protože k ∈ Z tak členy se sin(kx) resp. sin(kπ) vypadnou, zbyde tedy jen:

ak =
4kπ cos(kπ)

πk3

ak =
4 cos(kπ)

k2

bk =
1

π

∫ π

−π
x2 sin(kx)dx =

1

π
· 0 = 0



4 7 OBRÁZEK

5 Členy ak

Z vyšš́ıch řádk̊u plyne:
a1 = −4
a2 = 4

22

a3 = −4
32

a4 = 4
42

6 Fourierova řada

f(x) =
a0

2
− 4 cos(x) +

4

22
cos(2x)− 4

32
cos(3x) +

4

42
cos 4x...

f(x) =
a0

2
− 4

[
cos(x)− 1

22
cos(2x) +

1

32
cos(3x)− 1

42
cos 4x + ...

]

7 Obrázek
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