Subject Code : PSMAES
NON LINEAR DIFFERENTIAL EQUATIONS
Unit-I:

First order systems in two variables and linearization: The general phase plane-
some population models — Linear approximation at equilibrium points — Linear
systems in matrix form.

Unit-II:

Averaging Methods: An energy balance method for limit cycles — Amplitude and
frequency estimates — slowly varying amplitudes — nearly periodic solutions -
periodic solutions: harmony balance — Equivalent linear equation by harmonic
balance — Accuracy of a period estimate.

Unit-III:

Perturbation Methods: Outline of the direct method — Forced Oscillations far
from resonance - Forced Oscillations near resonance with Weak excitation —
Amplitude equation for undamped pendulum — Amplitude Perturbation for the
pendulum equation — Lindstedt’s Method — Forced oscillation of a self — excited
equation — The Perturbation Method and Fourier series.

Unit-IV:

Linear Systems: Time Varying Systems — Constant coefficient System — Periodic
Coefficients — Floquet Theory — Wronskian.

Unit-V:

Stability: Poincare stability — solutions, paths and norms — Liapunov stability
Stability of linear systems — Comparison theorem for the zero solutions of
nearly — linear systems.

Text Book:

Nonlinear Ordinary Differential Equations By D.W.Jordan, & P.Smith,
Clarendon Press, Oxford, 1977.
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