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First, we compute the steady state as a function of alpha and beta.

Then we compute the Jacobian at the steady state.

Then we compute the Trace and Determinant of the Jacobian, and use the unapply 
command to turn the Trace and Jacobian into functions of alpha, beta, and rho.

If we are interested in beta as a bifurcation parameter, we plot TrJ(beta) and DetJ
(beta).

In order for a Hopf bifurcation to occur, we require that TrJ(beta*)=0, DetJ(beta*)>0, 
and the derivative of TrJ(beta) be nonzero at beta=beta*.  We see that all three of 
these conditions are satisfied at beta*~= 0.122.  Since TrJ(beta) goes from positive to
negative values as beta increases, the bifurcation is a subcritical Hopf bifurcation.
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If we are interested in alpha as a bifurcation parameter, then we plot TrJ(alpha) and 
DetJ(alpha).

In order for a Hopf bifurcation to occur, we require that TrJ(alpha*)=0, DetJ(alpha*)
>0, and the derivative of TrJ(alpha) be nonzero at alpha=alpha*.  We see that all 
three of these conditions are satisfied at alpha*~= 0.9.  Since TrJ(alpha) goes from 
negative to positive values as alpha increases, the bifurcation is a supercritical Hopf 
bifurcation.
























