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Abstract: The inverse  Laplace transform is evaluated numerically using a complex FORTAN code.
References :
1. A First Course in Partial Differential Equations: with Complex Variables and Transform Methods (Dover Books on Mathematics) by H. F. Weinberger
2.  Schaum's Outline of Laplace Transforms by Murray R Spiegel

3. Complex Variables and the Laplace Transform for Engineers by Wilbur R. LePage
These examples are taken from Ref 1  , section 58.
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  Ans:  0
It has simple poles at z=0 , z= +j  , z = -j

The residue at a simple pole is

Res(zn)  = lim Z→ Zn {( z – zn) f(z) } .    

Res (z=0) = 1 ,  Res (z= j) = -1/2  , Res(z=-j) = -1/2 

∫ f(z) dz = 2π j ∑n Residue( zn) = 2π j ( 1 -1/2 -1/2) =0.

Using the FORTRAN code given below integrating with a circle contour 
/Z/ = 4   we obtain
r(ans),im(ans),r(sum),im(sum)=   0.000E+00   0.000E+00  -0.684E-07  -0.115E-07

where r(sum) and im(sum) are the real and imaginary parts of the numerical integration. 
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 Ans:  2π j (e -2).
It has two simple poles one at z=0, the other at z=+1

In this exercise we draw a circle  centered at the origin with radius larger than one.

R= 4.

real(ans),aimag(ans)=    0.0000E+00    0.4513E+01

real(sum),aimag(sum)=   -0.7535E-05    0.4520E+01

FORTRAN code
c calculus of residues

c complex integration in a circle of radius R

c reference A First Course in Partial Differential Equations  , H.F.

c Weinberger , Dover Publications , N. Y. , section 58

      complex z, dz ,f ,sum ,rooti , answ

      data nstep/ 4001/

c      f(z) = 1./(z*(z-1.)*(z-3.)**2)

      f(z)=exp(z)/(z**2*(z-1.))

c      f(z)=1./(z*(z**2-1.))

      pi=2.0*asin(1.)

      rooti=cmplx(0.,1.)

      R=4.

      thetai=0.

      thetaf=2.*pi

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

      sum=cmplx(0.,0.)

      do 10 i=1,nstep,2

      theta=thetai+dtheta*float(i)

      z=r*exp(rooti*theta)

      dz=rooti*dtheta*z

      sum=sum+(dz/3.)*(f(z-dz)+ 4.*f(z) +f(z+dz))

10    continue

c      answ=(5.*pi*rooti)/18.

      answ =2.*pi*rooti*(exp(1.)-2.)

c      answ=0.

      print 100, real(answ), aimag(answ)

      print 110, real(sum), aimag(sum)

100   format('real(ans),aimag(ans)=',2(3x,e11.4))

110   format('real(sum),aimag(sum)=',2(3x,e11.4))

      stop

      end
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