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2 3 VYPOCET INTEGRALU

1 Zadani

Urcete koeficienty ay, by ve Fourierové fadé pro ndsledujici funkei fi,) (za-
kreslete rovnez jeji graf!): f,) méd periodu 2w, f,) = 2? pro —7 <z < 7.

2 Rozbor

fw =ahve(—mm) ... Ty=2r
Trigonometrickou Fourierovou fadou funkce f nazyvame tadu:

fl) = 50 Z ay cos(kwox) + by sin(kwox)]

foy=a%2 € (-mm) ... Ty =2n
ar, = 7 |7, f(2) cos(kwoz)dz

T% T f(x)sin(kwoz)dz
Wy = QT—Z

ar = = 7. x? cos(kx)dz

b = = [T a?sin(kx)dx

3 Vypocet integralua

3.1 Integral [7_f(x)cos(kwyzx)dx

A= /7r v cos(kx)dzx

u' = cos(kz) w= ;sin(kz) "

v = 2> v =2z

2 o2
A= [k‘ sm(kx)] - — %/ xsin(kz)dx

-7

T

272 sin (k) 2
k k

u = sin(kz) u=—3 cos(kz)
v=u v =1

A:




3.2 Integral ["_ f(x)sin(kwox)dx

_ 2n”sin(km)

A= 7 + ]2;5 COS(]{?:L‘)] - ;2/_7; cos(kx)dx
A= 272 sin (k) _ 4m cos(km) N 2sin(km)
k k2 k3
k*m?sin(kn) — 2sin(km) + 2k cos(km)
A= 3

3.2 Integral /7 _f(x)sin(kwozr)dx

B = /7r 2”sin(kz)dx

I _ 1 T
p_| ¥ =sin 2k;x) U= cos(kx)
V=21 v = 2x .
x? o2
B= - cos(kx)| + ) cos(kx)dz
2| o = =1 "
B_o4 2|t cos(kx) u ; in(kx)
k V=21 v =1 .
2 T 2
B = {x sm(k;x)} e /_7r sin(kx)dz
B=0-0
B pu—

4 Vypocet koeficientu a; a b,

1 ™
ay = —/ 2? cos(kx)dx
™ J—m

k*m? sin(kn) — 2sin(kn) + 2k cos(k)
L3
k*r? sin(kn) — 2sin(kn) + 2k cos(k)
k3
Protoze k € Z tak ¢leny se sin(kx) resp. sin(kw) vypadnou, zbyde tedy jen:
_ 4km cos(k)
N k3
4 cos(km
ap — /{ZE )
by = — /7r 2% sin(kz)dr =
mJ—7

1
ak:—-Z
™

ak:2

0=0



4 7 OBRAZEK

5 Cleny a;

Z vyssich radku plyne:
a)p = —4

ag = %

as — %24

ay = %

6 Fourierova rada

4 4 4
Ja@) = % — 4 cos(z) + % cos(2x) — 3 cos(3x) + 12 °08 4x...
1 1 1
Jw) = % — 4 |cos(z) — 2 cos(2z) + 2 cos(3z) — 12 008 dr + ...
7 Obrazek
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