
Potřebné vzorce z goniometrie.

1. cosα cosβ = 1
2 (cos(α− β) + cos(α+ β))

2. sinα cosβ = 1
2 (sin(α− β) + sin(α+ β))

3. cos 2x = cos2 x−sin2 x⇔ cos2 x = cos 2x+sin2 x = cos 2x+(1−cos2 x)⇔
2 cos2 x = cos 2x+ 1⇔ cos2 x = (1+cos 2x)

2

Použit́ı př́ıslušného vzorce budeme značit indexem u rovnost́ı.

Fourierova řada vzhledem k ortogonálńımu systému {1, cosnx, sinnx}n∈N má
na intervalu 〈−π, π〉 tvar:

a0

2
+
∞∑
n=1

(an cosnx+ bn sinnx)

kde

an =
1
π

∫ π

−π
f(x) cosnxdx

pro n ∈ N ∪ {0}.

bn =
1
π

∫ π

−π
f(x) sinnxdx

pro n ∈ N.

Cvičeńı 1 Rozviňnte do Fourierovy řady funkci cos2(x) na intervalu 〈−π, π〉.

a0 =
1
π

∫ π

−π
cos2 x cos 0xdx =

1
π

∫ π

−π
cos2 xdx =3 1

π

∫ π

−π

1 + cos 2x
2

dx =

1
2π

(
∫ π

−π
dx+

∫ π

−π
cos 2xdx) =

1
2π

([x]π−π +
[

sin 2x
2

]π
−π

) = 1

Spoč́ıtáme pro obecné n ∈ N (n ≥ 1).

an =
1
π

∫ π

−π
cos2 x cosnxdx =

1
π

∫ π

−π

1 + cos 2x
2

cosnxdx =

=
1

2π
(
∫ π

−π
cosnx+cos 2x cosnxdx) =

1
2π

(
∫ π

−π
cosnxdx+

∫ π

−π
cos 2x cosnxdx) =

=
1

2π
(
[

sinnx
n

]π
−π

+
∫ π

−π
cos 2x cosnxdx) =

1
2π

∫ π

−π
cos 2x cosnxdx =1

1



=1 1
4π

∫ π

−π
(cos(n−2)x+cos(n+2)x)dx =

1
4π

(
∫ π

−π
cos(n−2)xdx+

∫ π

−π
cos(n+2)xdx) =

=
1

4π
(
[

sin(n− 2)x
n− 2

]π
−π

+
[

sin(n+ 2)x
n+ 2

]π
−π

)

Pro n = 2 výraz nedává smysl, dále poč́ıtáme pouze pro n 6= 2.

=
1

4π
(
[

sin(n− 2)x
n− 2

]π
−π

+
[

sin(n+ 2)x
n+ 2

]π
−π

) = 0

Nyńı muśıme prozkoumat př́ıpad, kdy n = 2:

a2 =
1
π

∫ π

−π
cos2 x cos 2xdx =

1
π

∫ π

−π

1 + cos 2x
2

cos 2xdx =

=
1

2π
(
∫ π

−π
cos 2x+ cos2 2xdx) =

1
2π

(
∫ π

−π
cos2 2xdx) =3

=3 1
2π

∫ π

−π

cos 4x+ 1
2

dx =
1

4π
(
∫ π

−π
cos 4xdx+

∫ π

−π
1dx) =

=
1

4π
(
[

sin 4x
4

]π
−π

+ [x]π−π) =
1

4π
[x]π−π =

1
2

Výpočet bn by prob́ıhal analogicky jen s použit́ım vztahu (2). Př́ıpadně si stač́ı
uvědomit, že cos2 x je sudá funkce a proto bn = 0 pro všechna n ∈ N.

Máme tedy a0 = 1, a2 = 1
2 , an = 0 pro všechna n ∈ N − {2} a bm = 0 pro

všechna m ∈ N. Fourierova řada funkce cos2 x na intervalu x ∈ 〈−π, π〉 je pak:

cos2 x =
a0

2
+
∞∑
n=1

(an cosnx+ bn sinnx) =
1
2

+
1
2

cos 2x

(...což je vlastně vzorec (3).)
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