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Classification of Fixed Points
and Bifurcations in Two -Dimensional
Dynamical Systems

Abstract:

Bifurcations theory has a key role in the study of structural stability
of dynamical systems encountered in various branches of scientific
fields as humanities, engineering, social science, etc.

This research is an extension of our previous work on bifurcations.
As we move from one-dimensional to two—-dimensional systems,
we are still looking at those fixed points that can be created,
destroyed, or destabilized as parameters are varied.

The bifurcations of fixed points discussed previously have analogs
in two dimensions (and, in fact, in all dimensions). However it
turns out that nothing new really happens when you add more
dimensions.

In this research, we present a study of the equilibrium points of
nonlinear dynamic systems in general, and the bifurcations
occurring in the two-dimensional system by studying the
corresponding linear systems in the vicinity of the equilibrium

points.

Key words: Saddle-Node Bifurcation, Transcritical Bifurcation, Normal

Form, Pitchfork Bifurcation, nullclines.
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