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SERIES  DE  FOURIER

Guía para la resolución de problemas con el Software MATHEMATICA

Ejercicio 1 de Guía

g[t_]:=-1/;N[-Pi,5]<=t<N[0,5]

g[t_]:=0/;N[0,5]<=t<N[Pi,5]

g[t_]:=g[t+2Pi]/;t<N[-Pi,5]

g[t_]:=g[t-2Pi]/;t>=N[Pi,5]
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Plot[g[t],{t,-2 Pi,2 Pi},AxesLabel->{x,f(x)}]

Coeficiente a0

Integrate[1/Pi*(-1),{t,-Pi,0}]

           -1 

Coeficientes an

Integrate[1/Pi*(-1)*Cos[n*t],{t,-Pi,0}]

   Sin[n Pi]

- (---------)

     n Pi

Coeficientes  bn

Integrate[1/Pi*(-1)*Sin[n*t],{t,-Pi,0}]

1           Cos[n Pi]

----    - ---------

n Pi       n Pi

Generamos la serie

-1/2+Sum[( Sin[n Pi]/(-n*Pi)*Cos[n*t]+(1/(n*Pi)-Cos[n Pi]/(n*Pi)) *Sin[n*t]), {n,1,19}]

1    2 Sin[t]   2 Sin[3 t]   2 Sin[5 t]

-(-) + -------- + ---------- + ---------- + 

  2       Pi         3 Pi         5 Pi

 2 Sin[7 t]   2 Sin[9 t]   2 Sin[11 t]

 ---------- + ---------- + ----------- + 

    7 Pi          9 Pi            11 Pi

 2 Sin[13 t]   2 Sin[15 t]   2 Sin[17 t]    2 Sin[19 t]

 ----------- + ----------- +  -----------     + -----------

    13 Pi         15 Pi          17 Pi            19 Pi

Graficamos los 2 primeros términos:

[image: image2.png]


Plot[ -1/2+2 Sin[t]/Pi,{t,-6,6}]

     Graficamos los 3 primeros términos:
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Graficamos los primeros 10 términos:

 Ejercicio 3 de Guía

g[t_]:=t/;N[-Pi,5]<=t<N[0,5]

g[t_]:=0/;N[0,5]<=t<N[Pi,5]

g[t_]:=g[t+2Pi]/;t<N[-Pi,5]

g[t_]:=g[t-2Pi]/;t>=N[Pi,5]

Plot[g[t],{t,-2 Pi,2 Pi},AxesLabel->{t,f(t)}]
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Coeficiente a0
Integrate[1/Pi*t,{t,-Pi,0}]

-Pi

---

 2

Coeficientes an

Integrate[1/Pi*(t)*Cos[n*t],{t,-Pi,0}]

1                            Cos[n Pi] + n Pi Sin[n Pi]

-----          -             --------------------------

 n2  Pi                        n2  Pi

Coeficientes  bn

Integrate[1/Pi*t*Sin[n*t],{t,-Pi,0}]

                       n Pi Cos[n Pi] - Sin[n Pi]

                 -    (--------------------------)

                               n 2       Pi

Generamos la serie       

-Pi/2+Sum[( 1/(n2  Pi)*(Cos[n*t]+*Sin[n*t])),{n,1,19}]

Ejemplo:

f[t_]:=Pi+t/;N[-3,5]<=t<N[0,5]

f[t_]:=Pi-t/;N[0,5]<=t<N[3,5]

f[t_]:=f[t+6]/;t<N[-3,5]

f[t_]:=f[t-6]/;t>=N[3,5]

Plot[f[t],{t,-12,12}]
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<<Calculus`FourierTransform`

NFourierTrigSeries[f[t],{t,-3,3},7]

                                       Pi t

1.64159 + 1.21585 Cos[----] + 

                                        3

                   -18      2 Pi t

 6.19802 10    Cos[------] + 0.135095 Cos[Pi t] - 

                                 3

                   -17      4 Pi t                              5 Pi t

 4.36391 10    Cos[------] + 0.0486342 Cos[------] - 

                                  3                                     3

                  -17                                              7 Pi t

 8.32667 10    Cos[2 Pi t] + 0.0248134 Cos[------] + 

                                                                         3

            Pi t               2 Pi t

 0. Sin[----] + 0. Sin[------] + 0. Sin[Pi t] + 

             3                     3

           4 Pi t                5 Pi t

 0. Sin[------] + 0. Sin[------] + 0. Sin[2 Pi t] + 

              3                      3

            7 Pi t

 0. Sin[------]

              3

Plot[%,{t,-6,6}]
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