
Ecuaciones Diferenciales Par-
ciales y Cálculo de Series
de Fourier

1 Definición de los operadores de coeficientes de
Fourier

(%
i151)

a(f,n,L):=integrate(f*cos(2*n*%pi*x),x,0,L)*2/L;

a (f , n , L) :=

∫ L

0
f cos (2nπx)dx2

L
(% o151)

(%
i152)

b(f,n,L):=integrate(f*sin(2*n*%pi*x),x,0,L)*2/L;

b (f , n , L) :=

∫ L

0
f sin (2nπx)dx2

L
(% o152)

2 Definición (”elegante”) del operador de repre-
sentación de Fourier

(%
i153)

F(f,N,L):=radcan(trigsimp(a(f,0,L)))/2+
sum(radcan(trigsimp(a(f,n,L)))*cos(2*n*%pi*x),n,1,N)+
sum(radcan(trigsimp(b(f,n,L)))*sin(2*n*%pi*x),n,1,N);

F (f ,N ,L) :=
radcan (trigsimp (a (f , 0 , L)))

2
+

N∑
n=1

radcan (trigsimp (a (f , n , L))) cos (2nπx) +

N∑
n=1

radcan (trigsimp (b (f , n , L))) sin (2nπx)

(% o153)

1



3 Definición (semi-numérica) de operador de rep-
resentación de Fourier

(%
i154)

a_n(f,n,L):=quad_qag(f*cos(2*n*%pi*x),x,0,L,1)[1]*2/L;

a_n (f , n , L) :=
[quad_qag]12

L
(% o154)

(%
i155)

b_n(f,n,L):=quad_qag(f*sin(2*n*%pi*x),x,0,L,1)[1]*2/L;

b_n (f , n , L) :=
[quad_qag]12

L
(% o155)

(%
i156)

Fn(f,N,L):=a_n(f,0,L)/2+
sum(a_n(f,n,L)*cos(2*n*%pi*x),n,1,N)+
sum(b_n(f,n,L)*sin(2*n*%pi*x),n,1,N);

Fn (f ,N ,L) :=
a_n (f , 0 , L)

2
+

N∑
n=1

a_n (f , n , L) cos (2nπx) +

N∑
n=1

b_n (f , n , L) sin (2nπx)

(% o156)

4 Ejemplos de cálculo de representación de Fourier

(%
i157)

f(x):=sin(2*%pi*x)-cos(2*%pi*x)+1+1/2*sin(10*%pi*x)-2/3*cos(6*%pi*x);

f(x) := sin (2πx) - cos (2πx)+ 1+
1

2
sin (10πx)+

- 2

3
cos (6πx) (% o157)
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(%
i158)

f_hat(x):=F(f(x),5,1);

f_hat(x) :=F (f(x) , 5 , 1) (% o158)

(%
i159)

wxplot2d([f(x),f_hat(x)],[x,0,1]);

(% t159)

(% o159)

(%
i160)

g(x):=(4*x*(1-x))ˆ 5;

g(x) := (4x (1 -x))
5 (% o160)

(%
i161)

g_hat(x):=Fn(g(x),10,1);

g_hat(x) :=Fn (g(x) , 10 , 1) (% o161)
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(%
i162)

g_hat(x);

-
(
7.9181463611022610−16 sin (20πx)

)
- 7.14632186445823810−6 cos (20πx)+ 8.12577507237865210−16 sin (18πx) - 1.3079593479258410−5 cos (18πx) - 2.76060229786745510−16 sin (16πx) - 2.548004820298807610−5 cos (16πx) - 2.716902199092381410−16 sin (14πx) - 5.343260929586632310−5 cos (14πx)+ 8.09388419580794710−17 sin (12πx) - 1.219027285996564210−4 cos (12πx)+ 2.785589578594830510−17 sin (10πx) - 3.016297938332225510−4 cos (10πx) - 7.114999707706910−17 sin (8πx) - 7.27415427650809210−4 cos (8πx)+ 3.50356202579128110−17 sin (6πx)+ 6.82805430060426410−4 cos (6πx)+ 1.917518806149645210−17 sin (4πx)+ 0.13147805289262168 cos (4πx) - 3.208814803331616510−17 sin (2πx) - 0.5003076024051198 cos (2πx)+ 0.3694083694083694

(% o162)

(%
i163)

wxplot2d([g(x),g_hat(x)],[x,0,1]);

(% t163)

(% o163)

(%
i164)

h(x):=1-abs(2*x-1);

h(x) := 1 - |2x - 1| (% o164)

(%
i172)

h_hat(x):=Fn(h(x),3,1);

h_hat(x) :=Fn (h(x) , 3 , 1) (% o172)
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(%
i173)

wxplot2d([h(x),h_hat(x)],[x,0,1]);

(% t173)

(% o173)
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(%
i174)

wxplot2d(h_hat(x),[x,0,3]);

(% t174)

(% o174)

(%
i175)

h_hat(x):=Fn(h(x),10,1);

h_hat(x) :=Fn (h(x) , 10 , 1) (% o175)
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(%
i176)

wxplot2d([h(x),h_hat(x)],[x,0,1]);

(% t176)

(% o176)
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(%
i177)

wxplot2d(h_hat(x),[x,0,3]);

(% t177)

(% o177)
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