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The definite integral from -∞  to +∞

∫  (2x**2- 1) /( x**4+5*x**2+4) dx  is sought.

The numerical complex  intergration of 

∫  (2z**2- 1) /( z**4+5*z**2+4) dz  

= ∫  (2z**2- 1) /[( z**2+1)(z**2+4)] dz  

The upper half plane contains the simple poles z = + j , +2j .

is carried out in a semicircle path of radius R → ∞  in the upper half plane where the diameter coincides with the X axis.

The exact result is π/2.

FORTRAN CODE

c   complex variables integrals

      complex imag, f,z , dz , suma ,suma2

c      f(z)=(1./z) * exp(imag*z)

c   example from Churchill & Brown  , Complex Variables ,pages 182-184

      f(z)=(2.*z**2-1.)/(z**4+5.*z**2+4.)

      pi=2.*asin(1.)

      imag=cmplx(0.,1.)

      phi1=0.

      phi2=pi

      R=200.

      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

      suma2=cmplx(0.,0.)

      xi=-r

      xf=r

      dx=(xf-xi)/float(nstep)

      dz=cmplx(dx,0.)

      do 20 i=1,nstep

      z=xi+dz*float(i)

      suma2=suma2+(dz/2.)*(f(z) +f(z-dz))

20    continue

      print*,'real(suma),aimag(suma)=',real(suma), aimag(suma)

      print*,'  '

      print*,'real(suma2),aimag(suma2)=',real(suma2), aimag(suma2)

       print*,'  '

      print*,'real(suma+suma2), aimag(suma+suma2)=',real(suma+suma2)

       print*,'  '

     & ,aimag(suma+suma2)

      print*,'exact result=pi/2.', pi/2.

      stop

      end

      RUN

       real(suma),aimag(suma)=  0.0199990328  6.28429234E-006

 real(suma2),aimag(suma2)=  1.55079877  0.

 real(suma+suma2), aimag(suma+suma2)=  1.5707978

     6.28429234E-006

 exact result=pi/2.  1.57079637

