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(Fortran code given).
We calculate numerically the Fourier sine transform of the function f(t),
f(t) = 1     when     0≤ t< b
f(t)=0     when       t≥b    

The sine transform is 

F S(  ω ) =   ∫  f(t) sin (ω t) dt                              where  0≤ t ≤ ∞
The analytical solution is

F S(  ω ) = (1-cos(b ω ) )/ ω       .

The power spectrum  / F (  ω )/2 is plotted for the numerical and analytical solutions
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FORTRAN code

c fourier sine transform

      dimension Ftw(0:100)

      data b,ti,wi,nfreq,nstep/ 2. ,0.,0.,30,1000/

      fs(w)=(1.-cos(b*w))/(w+1.e-3)

      pi=2.*asin(1.)

      tf=b

      dt=(tf-ti)/float(nstep)

      wf=20./tf

      dw=(wf-wi)/float(nfreq)

      w=wi

      do 10  j=0,nfreq

      sum=0.

      do 20 i=1,nstep

      t=ti+dt*float(i)

      sum=sum+(dt/2.)*(f(t,b)*sin(w*t) +f(t-dt,b)*sin(w*(t-dt)))

20    continue

      Ftw(j)=sum

      w=w+dw

10    continue

      do 30 i=0,nfreq

      w=wi+dw*float(i)

      print 100, w, Ftw(i)**2,fs(w)**2

30    continue

100   format(1x,'w ,Ft(w)**2,Fs(w)**2=',3(4x,e10.3))

      stop

      end

      function f(t,b)

      if(t.lt.b)f=1

      if(t.ge.b)f=0.

      return

      end

c      function fs(w,b)

c      pi=2.*asin(1.)

c      if(w.lt.b)fs=0.

c      if(w.eq.b)fs=pi/4.

c      if(w.gt.b)fs=pi/2.

c      return

c      end

