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In this note we invert numerically the Fourier transform by a straightforward application of the definition , applying an appropriate FORTRAN code that is give below.
See example 2.2.1 from reference 14.
Find the inverse of 

F(ω)= 1/{ ω4 +2(b2-a2) ω2 + a4 +2 a2 b2 + b4 }                        (1)
For simplicity let a=b=1. The denominator has four zeros 

  ω4 = - 4  . Hence  ω1 =2 exp( i π/4) , ω2 =2 exp( i 3π/4) ,

ω3 =2 exp( i 5π/4) , ω4 =2 exp( i 7π/4) .

The inverse Fourier transform is 
f(t) = (1/(2π) ∫ exp(itz) dz /{z4 +2(b2-a2) z2 + a4 +2 a2 b2 + b4 }. (2) 
We integrate (2) numerically , see the results nad the Fortran code given.                                   

The analytical answer obtained by the method of residues is

f(t)= exp(-b*t)*(a*cos(a*t)+b*sin(a*t))/(4.*a*b*(a**2+b**2))  . (3)
The contour integral for t > 0 is shown in figure 1.
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Fig. 1 : Contour integral for  t > 0.
RUN
                                 t               numerical      analytical
t,Real,gansw=    0.000E+00    0.125E+00    0.125E+00

 t,Real,gansw=    0.667E-01    0.124E+00    0.124E+00

 t,Real,gansw=    0.133E+00    0.123E+00    0.123E+00

 t,Real,gansw=    0.200E+00    0.121E+00    0.121E+00

 t,Real,gansw=    0.267E+00    0.118E+00    0.118E+00

 t,Real,gansw=    0.333E+00    0.114E+00    0.114E+00

 t,Real,gansw=    0.400E+00    0.110E+00    0.110E+00

 t,Real,gansw=    0.467E+00    0.105E+00    0.105E+00

 t,Real,gansw=    0.533E+00    0.100E+00    0.100E+00

 t,Real,gansw=    0.600E+00    0.954E-01    0.954E-01

 t,Real,gansw=    0.667E+00    0.901E-01    0.901E-01

 t,Real,gansw=    0.733E+00    0.848E-01    0.848E-01

 t,Real,gansw=    0.800E+00    0.794E-01    0.794E-01

 t,Real,gansw=    0.867E+00    0.741E-01    0.741E-01

 t,Real,gansw=    0.933E+00    0.688E-01    0.688E-01

 t,Real,gansw=    0.100E+01    0.635E-01    0.635E-01

 t,Real,gansw=    0.107E+01    0.584E-01    0.584E-01

 t,Real,gansw=    0.113E+01    0.535E-01    0.535E-01

 t,Real,gansw=    0.120E+01    0.487E-01    0.487E-01

 t,Real,gansw=    0.127E+01    0.442E-01    0.442E-01

 t,Real,gansw=    0.133E+01    0.398E-01    0.398E-01

 t,Real,gansw=    0.140E+01    0.356E-01    0.356E-01

 t,Real,gansw=    0.147E+01    0.317E-01    0.317E-01

 t,Real,gansw=    0.153E+01    0.280E-01    0.280E-01

 t,Real,gansw=    0.160E+01    0.245E-01    0.245E-01

 t,Real,gansw=    0.167E+01    0.212E-01    0.212E-01

 t,Real,gansw=    0.173E+01    0.182E-01    0.182E-01

 t,Real,gansw=    0.180E+01    0.154E-01    0.154E-01

 t,Real,gansw=    0.187E+01    0.129E-01    0.129E-01

 t,Real,gansw=    0.193E+01    0.105E-01    0.105E-01

 t,Real,gansw=    0.200E+01    0.834E-02    0.834E-02

FORTRAN code

c inverting Fourier transform  Duffy pages 69-70

      complex f ,z,dz,z2,dz2,g, rooti ,sumc ,sumx

      data a,b,nstep/1.,1.,1000/

      data nt, ti/30, 0./

c gansw(t) is the function in the time domain

      gansw(t)=exp(-b*t)*(a*cos(a*t)+b*sin(a*t))/(4.*a*b*(a**2+b**2))

      F(z) = 1./(z**4 + 2.*(b**2-a**2)*z**2 +a**4+2.*a**2*b**2+b**4)

      g(z)=f(z)*exp(rooti*z*t)

      pi=2.0*asin(1.0)

      rooti=cmplx(0.,1.)

      r=3.

      tf=2.

      thetai=0.

      thetaf=pi

      dtheta=(thetaf-thetai)/float(nstep)

      dx=2.*r/float(nstep)

      deltat=(tf-ti)/float(nt)

      do 10 it=0,nt

      t=ti+deltat*float(it)

      sumc=0.

      sumx=0.

      do 20 i=1,nstep

      theta = thetai+dtheta*float(i)

      z2=-r+dx*float(i)

      z=r*exp(rooti*theta)

      dz=rooti*dtheta*z

      dz2=dx

      sumc=sumc +(1./(2.*pi))*(dz/2.)*(g(z)+g(z-dz))

      sumx=sumx + (1./(2.*pi))*(dz2/2.)*(g(z2)+g(z2-dz2))

20    continue

      print 100,t ,real(sumc)+real(sumx), gansw(t)

10    continue

100   format(1x,'t,Real,gansw=',3(3x,e10.3))

      stop

      end

