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The stability of a system depends on whether the characteristic equation has roots in the right half

s-plane  (RHSP).The Routh-Hurwitz  stability criterion builds an array with the coefficients of the equation and the criterion for stability depends on some sign changes.

Here we attack directly the characteristic equation (example 17.4) finding its roots using the Newton Raphson method.The polynomial is plotted below showing one real root.The other pairs of roots are found. There is a pair on the RHSP , namely

root= 1. +2.j       and   root = 1. -2.j

FORTRAN CODE
c Polynomial with complex roots

      complex z1, z2, z , f ,df

      f(z)=z**5+ z**4 +3.*z**3+9.*z**2 +16.*z+10

      df(z)= 5.*z**4 +4.*z**3 +9.*z**2 +18.*z+16.

      tol=1.e-4

c Newton - Raphson method is employed  z1 = initial guess

      z1=(0.,0.)

      print*,' z initial=' ,z1

      print*,' '

      print*,'        z                      f(z)    '

      do 10 i=1,15

      z2=z1-f(z1)/df(z1)

      print 100 ,z2   , f(z2)

      if(abs(f(z2))-tol)150,150,15

15    z1=z2

10    continue

100   format(2x,2(1x,e11.4),2x,2(1x,e11.4))

150   stop

      end

RUN

  z initial= (0.,0.)

       z =                                         f(z)=
   -0.6250E+00  0.0000E+00    0.2840E+01  0.0000E+00

   -0.9778E+00  0.0000E+00    0.1760E+00  0.0000E+00

   -0.1000E+01  0.0000E+00   -0.1820E-02  0.0000E+00

   -0.1000E+01  0.0000E+00   -0.1311E-05  0.0000E+00
root= -1.+ 0. j
************************************************
 z initial= (2.,2.)

        z                                      f(z)

    0.1500E+01  0.1813E+01   -0.6046E+02  0.1686E+02

    0.1115E+01  0.1797E+01   -0.1528E+02  0.1208E+02

    0.9397E+00  0.1965E+01    0.2025E+01  0.5509E+01

    0.1007E+01  0.2001E+01   -0.4167E+00 -0.4492E+00

    0.1000E+01  0.2000E+01   -0.4908E-02 -0.7035E-03

    0.1000E+01  0.2000E+01    0.0000E+00  0.0000E+00
root= 1. +2.j       and in consequence  root = 1. -2.j

************************************************

  z initial= (-2.,2.)

         z                                              f(z)

   -0.1634E+01  0.1602E+01    0.2849E+02 -0.3857E+02

   -0.1360E+01  0.1298E+01    0.8770E+01 -0.1169E+02

   -0.1167E+01  0.1094E+01    0.2623E+01 -0.2958E+01

   -0.1046E+01  0.1003E+01    0.6718E+00 -0.3737E+00

   -0.1002E+01  0.9971E+00    0.4803E-01  0.2601E-01

   -0.1000E+01  0.1000E+01   -0.2789E-03  0.1240E-03

   -0.1000E+01  0.1000E+01    0.0000E+00  0.0000E+00
root= -1.+1.j            and also root = -1.-j    
[image: image1.emf]y=x**5 +x**4+3x**3+9x**2+16x+10
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