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& Objectives:

This course is an applied mathematics course designed to be an introduction to dynamical -
systems. The objective of the course is to study the question: What are the possible events
in a system governed by nonlinear ordinary differential equations? The coverage will be
tmore by theorem and mathematical approach. _ o :
Prerequisites: . _ . o

The prerequisites are linear algebra (particularly the eigenvalue problem) and basic
ordinary differential equations, including matrix methods for systems of equations,

Course contents: _ B _

Dynamical systems- Central manifold and Normal form, Plane Autonomous
Systems, Attractors, Map-1D map, Logistic map, -Poincare’ maps, generaiized
Baker's map, circle map, Bifurcations- Necessary Condition for  bifurcation,
Saddle node bifurcations, Transcritical Bifurcation, Pitchfork Bifurcation, Normal.
forms of different types of bifurcations, Reduction to Normal Form, Hopf
bifurcation,Strange attractors, Henon map and Rossler system, Box-counting,
pointwise and correlation, Hausdorif dimensions, Lyapunov exponent, chaotic
transitions, intermittency, crisis. ' '
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Textbook | .

1. Guckenheimer, I., and P, Holmes. Nonlinear Oscillations, Dynamical Systeins
and Bifurcations of Vector Fields, New York, NY: Springer-Verlag, 2002.
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