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In this note we invert numerically the Laplace transform by a straightforward application of the Bromwich integral. An  appropriate FORTRAN code is give below. (See ref 14-16).
Bromwich’s integral is given by (Ref. 13) ,
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            (1)
where γ is a real number so that the contour path of integration is in the region of convergence of F(s).

Let F(s) =1/(s2 +s +1)  .
The inverse Laplace transform is readily found from a table to be, 

  L-1 { 1/( (s+a)2 + ω2 ) } = exp(-at) sin(ω t)/ ω

                                = exp(- t/2) sin( 3t/4) / (3/4)
where a=1/2 and ω =3/4.

RUN              

                       t                      numerical             analytic

t,Real,g1=    0.00000E+00    0.31831E-02    0.00000E+00

 t,Real,g1=    0.33333E+00    0.27914E+00    0.27923E+00

 t,Real,g1=    0.66667E+00    0.45806E+00    0.45803E+00

 t,Real,g1=    0.10000E+01    0.55126E+00    0.55125E+00

 t,Real,g1=    0.13333E+01    0.57601E+00    0.57603E+00

 t,Real,g1=    0.16667E+01    0.54990E+00    0.54990E+00

 t,Real,g1=    0.20000E+01    0.48929E+00    0.48928E+00

 t,Real,g1=    0.23333E+01    0.40855E+00    0.40856E+00

 t,Real,g1=    0.26667E+01    0.31958E+00    0.31958E+00

 t,Real,g1=    0.30000E+01    0.23149E+00    0.23148E+00

 t,Real,g1=    0.33333E+01    0.15071E+00    0.15072E+00

 t,Real,g1=    0.36667E+01    0.81353E-01    0.81360E-01

 t,Real,g1=    0.40000E+01    0.25471E-01    0.25465E-01

 t,Real,g1=    0.43333E+01   -0.16525E-01   -0.16526E-01

 t,Real,g1=    0.46667E+01   -0.45362E-01   -0.45355E-01

 t,Real,g1=    0.50000E+01   -0.62552E-01   -0.62555E-01

 t,Real,g1=    0.53333E+01   -0.70110E-01   -0.70114E-01

 t,Real,g1=    0.56667E+01   -0.70192E-01   -0.70187E-01

 t,Real,g1=    0.60000E+01   -0.64891E-01   -0.64891E-01

 t,Real,g1=    0.63333E+01   -0.56147E-01   -0.56152E-01

 t,Real,g1=    0.66667E+01   -0.45615E-01   -0.45612E-01

 t,Real,g1=    0.70000E+01   -0.34586E-01   -0.34583E-01

 t,Real,g1=    0.73333E+01   -0.24042E-01   -0.24046E-01

 t,Real,g1=    0.76667E+01   -0.14664E-01   -0.14664E-01

 t,Real,g1=    0.80000E+01   -0.68271E-02   -0.68236E-02

 t,Real,g1=    0.83333E+01   -0.68310E-03   -0.68586E-03

 t,Real,g1=    0.86667E+01    0.37656E-02    0.37642E-02

 t,Real,g1=    0.90000E+01    0.66626E-02    0.66661E-02

 t,Real,g1=    0.93333E+01    0.82383E-02    0.82374E-02

 t,Real,g1=    0.96667E+01    0.87382E-02    0.87356E-02

 t,Real,g1=    0.10000E+02    0.84243E-02    0.84269E-02

FORTRAN code for numerical inversion of Laplace transform
c inverting Laplace transform using the Bromwich integral

c http://www.cparity.com/projects/AcmClassification/samples/326148.pdf

      complex f ,z,dz,g, rooti ,sum ,sigma

      data nt, ti/30, 0./

      data a ,w ,nstep /.5,.75,5000/

      g1(t)=exp(-a*t)*sin(w*t)*(1./w)

      F(z) = 1./(z**2 + 2.*a*z +a**2+w**2)

c poles at (-1 (+/-)j3^1/2 )/2   ,sigma can set as 0.

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

      pi=2.0*asin(1.0)

      rooti=cmplx(0.,1.)

      sigma=0.

      ymax=100.*abs(.5*(-1.+rooti*sqrt(3.)))

      dy=2.*ymax/float(nstep)

      dz=rooti*dy

      tf=5.*(1./a)

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

      do 10 it=0,nt

      t=ti+deltat*float(it)

      sum=0.

      do 20 i=1,nstep

      y=-ymax+dy*float(i)

      z=sigma+rooti*y

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

20    continue

      print 100,t ,real(sum), g1(t)

10    continue

100   format(1x,'t,Real,g1=',3(3x,e12.5))

      stop

      end

