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c Discrete Fourier Transform  version num.2

      dimension gw(0:10),omega(0:10), x(10) , f(10)

      data x(1),x(2),x(3),x(4),x(5),x(6),x(7),x(8),x(9)

     $ /-2.,0.,2.,-1.,1.,-.5,.5, -1.5,1.5 /

      data f(1),f(2),f(3),f(4),f(5),f(6),f(7),f(8),f(9)

     $ / 1.83156E-2, 1.,1.83156E-2,.36788

     $  ,.36788, .7788  ,.7788 ,.1054  ,.1054   /

      data t1,t2/-2.,2./

      gteo(w)=(1./sqrt(2.))*exp(-w**2/4.)

      pi=2.*asin(1.)

      omega(0)=0.

      omega1=2.*pi/(t2-t1)

      omegaf=4.

c np =number of points in f(t)

      np=3

      deltaw=omegaf/float(np)

      nstep=1000

      dt=(t2-t1)/float(nstep)

      do 20 iw=0,np

      w=omega(0)+float(iw)*deltaw

      omega(iw)=w

      sum=0.

      do 10 i=1,nstep

      t=t1+dt*float(i)

      sum=sum+cos(float(iw)*omega(1)*t)*alagrn(np,x,f,t) +

     $ cos(float(iw)*omega(1)*(t-dt))*alagrn(np,x,f,t-dt)

10    continue

      gw(iw)=sum*(dt/2.)*(1./sqrt(2.*pi))

c      print 120, w ,   gw(iw) ,gteo(w)

20    continue

      print*,'   '

      call plotg(np,gw,omega)

100   format(2x,'g0,g1,g2,g3=',4(2x,e11.4))

120   format(1x,'w,gnum,gteo=',3(2x,e11.4))

      stop

      end

      subroutine plotg(np,gw,omega)

      dimension gw(0:10), omega(0:10)

      gteo(w)=(1./sqrt(2.))*exp(-w**2/4.)

      do 20 i=0,np

      print*,'i,gw(i),w(i)=',i,gw(i),omega(i)

20    continue

      nstep=50

      dw = (4.5-omega(0))/float(nstep)

      do 10 i=0,nstep

      w=dw*float(i)

      gnum = alagrn2(np,omega,gw,w)

      print 100 ,w ,gnum ,gteo(w)

10    continue

100   format(1x,'w,gnum,gteo=',3(3x,e10.3))

      return

      end

      function alagrn2(np,x,y,u)

      dimension x(0:10),y(0:10)

      xin=u

      sum=0.

c el do de omega comienza en i=0

      do 30 i=0,np

      tx=y(i)

      do 40 j=0,np

      if(i.ne.j)then

      tx=tx*(xin-x(j))/(x(i)-x(j))

      endif

40    continue

      sum=sum+tx

      alagrn2=sum

30    continue

      return

      end

      function alagrn(np,x,y,u)

      dimension x(10),y(10)

      xin=u

      sum=0.

      do 30 i=1,np

      tx=y(i)

      do 40 j=1,np

      if(i.ne.j)then

      tx=tx*(xin-x(j))/(x(i)-x(j))

      endif

40    continue

      sum=sum+tx

      alagrn=sum

30    continue

      return

      end
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7 points 
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