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The page in fig 1 shows the Laplace transform C(s) of a second order system to a step function and its analytical transformation to the time domain c(t).

We work the problem in a numerical way applying the Bromwich integral usng a complex FORTRAN code.  As an example we assign wn = 2π (60 hz)

and η =1/2.
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Fig 1. Analytical approach.
[image: image2.emf]C(t) = L^-1 (C(s))

eta=.5 , wn=2pi*60
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Fig 2. c(t) employing the FORTRAN code.
FORTRAN code
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      complex f ,z,dz,g, rooti ,sum ,sigma

      data eta, nt, ti/0.5, 60, 0./

      data a ,fn ,nstep /.5,60,7000/

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

      F(z) = wn**2/(z*(z**2 + 2.*eta*wn*z +wn**2))

c  sigma must be set to the right of all poles

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

      pi=2.0*asin(1.0)

      wn=2.*pi*fn

      rooti=cmplx(0.,1.)

      sigma=1.

      ymax=15.*wn

      dy=2.*ymax/float(nstep)

      dz=rooti*dy

      tf=16.*(1./wn)

      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)

10    continue

100   format(1x,'t,Real=',2(3x,e10.3))

      stop

      end
