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Analysis of some examples of nonlinear dynamics:

•    1 dimensional systems

•    2 dimensional systems

•   1 1/2 dimensional systems
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Finite dimensional (lumped) nonlinear dynamical systems:



Finite dimensional nonlinear dynamical systems arising in
bifurcations, forcing and feedback can have a particular form:



A population model with limits to growth 
and constant harvesting
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N.B. Extinction occurs if h > 1/4. At h = 1/4, the dynamical system undergoes a
bifurcation. To say h > 1/4 is to say, in our original model, that u > 4aN.
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Example



or

In particular, trajectories evolve along an ellipse, with k increasing.

Therefore, 

(1) all trajectories are bounded; and

(2) y(t) tends to 0 asymptotically.  



Problem: Adaptive Stabilization

Consider the one-dimensional control system:

Control Objective: Find a controller



Since the trajectories evolve along an ellipse, with k increasing.
this simpler controller achieves the control objectives.

(1) all trajectories are bounded; and

(2) y(t) tends to 0 asymptotically.  

Solution: On-line tuning of a classical feedback design



Example (A Voltage Controlled Oscillator)
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Example (VCO)

Equilibrium equations:
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Equilibrium equations:






