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Equilibria of continuous time systems
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Equilibria of discrete time maps
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Flows and equilibria
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Stability of flow equilibria
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Picturing stability



Epsilon-delta arguments
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Exponential stability
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Flows in 2nd order linear systems
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Uncoupled second order linear system
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Stability of the decoupled system
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Coupled second order linear system
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Eigenvalues
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Solving with eigenvectors and eigenvalues
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Characteristics of linear system trajectories
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Coordinate transformation to normal form
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The special case of a defective matrix
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Saddle equilibrium points via normal forms
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Stable equilibrium points via normal forms
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Stable and unstable flow shapes
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Centre equilibrium points via normal forms
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Stable and unstable spirals
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Phase space equation summary
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Example of coordinate change
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Example continued
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Linearization of nonlinear systems
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Hyperbolic equilibria
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Example: Duffing oscillator
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Example: Duffing oscillator
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Example: Duffing oscillator
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Questions?
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