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The Routh-Hurwitz procedure is  employed in Control Theory to determine the number of RHSP roots and thus the stability of a system.

We propose here to solve the characteristic equation and plot the solution by means of a simple procedure .

Corresponding to the characteristic equation ( in the theory of control criteria)
D(s) = s5 + s4 + 4s +4                                             (1)

we postulate the differential equation 

d5 x/dt5  + d4 x/dt4  +4 dx/dt +4 x  = u(t)                       (2)

with zero  intial conditions and u(t) is the unit step function.
We convert (2) into five first order differential equations that are solved by the finite difference method. 
Define variables , v, a, p and q
v =dx/dt                                                  x n = xn-1 + vn-1 ∆t
a=dv/dt = d2 x/dt 2                                  v n = v n-1 + a n-1 ∆t   
p=da/dt  = d3 x/dt 3                                 a n = a n-1 +p n-1 ∆t   
q=dp/dt  = d4 x/dt 4                                  p n = p n-1 + q n-1 ∆t   
and finally equation (2) is equivalent to

dq/dt =- ( q +4 v +4 x + u(t) )      and    
 qn = qn-1 +  ∆t   * ( qn-1 +4 vn-1 +4 xn-1 + u(tn-1 )     )

FORTRAN code
c Schaum BEE prob 17.8 control criteria and response

      u(t)=1.

      f(q,v,x,t)=-q-4.*v-4.*x+u(t)

      x0=0.

      v0=0.

      a0=0.

      p0=0.

      q0=0.

      tscale=sqrt(1./4.)

      dt=tscale/50.

      tfinal =10.

      nstep= int(tfinal/dt)

      kp=int(float(nstep)/60.)

      kount=kp

      print 100,0.,x0,v0

      do 10 i=1,nstep

      t=dt*float(i)

      q1=q0+dt*f(q0,v0,x0,t-dt)

      x1=x0+v0*dt

      v1=v0+a0*dt

      a1=a0+p0*dt

      p1=p0+q0*dt

      if(i.eq.kount)then

      print 100,t,x1,v1

      kount=kount+kp

      endif

      q0=q1

      x0=x1

      v0=v1

      a0=a1

      p0=p1

10    continue

100   format(1x,'t,x,v=',3(4x,e10.3))

      stop

      end
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The response becomes unstable after  t>8 sec
