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Reference : Complex variables , Churchill & Brown page180.

The integral of tan (z) dz is carried numerically in the circle /z/=0.

c   complex variables integrals
      complex imag, f ,z , dz , suma ,suma2  ,exactr , sinz,cosz
c      f(z)=(1./z) * exp(imag*z)
c   example from Churchill & Brown  , Complex Variables ,page 180
      sinz(z)=(exp(imag*z)-exp(-imag*z) )/(2.*imag)
      cosz(z)= (exp(imag*z)+exp(-imag*z) )/(2.)
      f(z) =sin(z)/cos(z)
      pi=2.*asin(1.)
      imag=cmplx(0.,1.)
      phi1=0.
      phi2=2.*pi
      R=2.
      nstep=5000
      dphi=(phi2-phi1)/float(nstep)
      suma=cmplx(0.,0.)
      do  10 i=1,nstep
      phi=dphi*float(i)
      z=r*exp(imag*phi)
      dz=r*exp(imag*phi)*imag*dphi
      suma=suma+(dz/2.)*(f(z) +f(z-dz) )
10    continue
c integration along X axis --if needed--
c      suma2=cmplx(0.,0.)
c      xi=-r
c      xf=r
c      dx=(xf-xi)/float(nstep)
c      dz=cmplx(dx,0.)
c      do 20 i=1,nstep
c      z=xi+dz*float(i)
c      suma2=suma2+(dz/2.)*(f(z) +f(z-dz))
c20    continue
      print*,'real(suma),aimag(suma)=',real(suma), aimag(suma)
      print*,'  '
c      print*,'real(suma2),aimag(suma2)=',real(suma2), aimag(suma2)
c       print*,'  '
c      print*,'real(suma+suma2), aimag(suma+suma2)=',real(suma+suma2)
c       print*,'  '
c     & ,aimag(suma+suma2)
      exactr=cmplx(0.,-4.*pi)
      print*,'Real , aimag=',real(exactr) , aimag(exactr)
      stop
      end

