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We provide a FORTRAN code to perform  the numerical inversion of Laplace transforms. as an example we pick equation (2.1.7) from ref 1.
Find the inverse of

                                   F(s)  = 1/( s sinh(as) )                           .   (1)

The function in the time domain can be  obtained from the Bromwich integral

                           f(t) = (1/(2πj)) ∫ exp(zt) F(z) dz                        (2)

where the contour is shown in Fig 1.

The poles of F(z) area at z= 0 and (+/-) (nπj/a) .
The analytical answer is    

  f(t) =  (t/a) + ∑n=1{2/(nπ)}(-1)n sin (nπt/a)                 .             (3)                                                                                            
The scale of frequency is (1/a).

A numerical integration in the frequency domain substitutes the limits (+/-) j∞  by  (+/-) j y max , where it is required that   y max >> (1/a)   . This limit or cut off in the frequency domain , i.e. ymax ,implies that the numerical inversion f(t) will be in error for small times . In this case f(t) may not be accurate for   0 < t < a.

However from fig 1 , one easily surmises  that f(t) is zero for 0< t <1 sec .

Since in many cases ,one may be interested only  in the steady state values, the “poor” representation of f(t), for small t , is not a detriment to our method. 

The analytical answer (3) may also equally  be in error in the interval 0< t <1 sec. When computations are made the summation series 

∑n=1{2/(nπ)}(-1)n sin (nπt/a)    has to be cut off at some value of n. So the highest frequency in the sum is    ωmax = nmax π/a.              
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Fig 1. Contour used in the inversion.
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Fig 2. Numerical inversion of 
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Fig 2. F(t) from analytic answer eq(  ).
FORTRAN code

c c see Duffy transform methods problem page 57

      complex f ,z,dz,g, rooti ,sum ,z2,sumc,dz2 ,senh,u

      data a,nstep/1.,6000/

      data nt, ti/60, 0./

      senh(u)=(exp(u)-exp(-u))/2.

      f(z) = 1./(z*senh(a*z))

c      f(z)=w/(z**2+w**2)

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

      pi=2.0*asin(1.0)

c      w=2.*pi

      rooti=cmplx(0.,1.)

      sigma=.1

      ymax=40./a

      dy=2.*ymax/float(nstep)

      dz=rooti*dy

      thetai=atan(ymax/sigma)

      thetaf=2.*pi-thetai

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

      r=sqrt(sigma**2+ymax**2)

      tf=6.999*a

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

      do 10 it=0,nt

      t=ti+deltat*float(it)

      sum=0.

      sumc=0.

      do 20 i=1,nstep,2

      y=-ymax+dy*float(i)

      theta=thetai+dtheta*float(i)

      z=sigma+rooti*y

      z2=r*exp(rooti*theta)

      dz2=z2*rooti*dtheta

      sum=sum +(1./(2.*pi*rooti))*(dz/3.)*(g(z+dz)+4.*g(z)+g(z-dz))

c      sumc=sumc +(1./(2.*pi*rooti))*(dz2/3.)*(g(z2+dz2)+4.*g(z2)+

c     $ g(z2-dz2))

20    continue

c      print 100,t ,real(sum)+ real(sumc), sin(2.*pi*t)

      print 110,t, real(sum) , ft(t,a,pi,30)

c      print*,'  '

10    continue

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

110   format(1x,'t,Real,ft=',3(3x,e10.3))

      stop

      end

      function ft(t,a,pi,nterms)

      sum=t/a

      do 10 n=1,nterms

      sum= sum+(2./pi)*(-1.)**n*sin(float(n)*pi*t/a)/float(n)

10    continue

      ft=sum

      return

      end

