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# % P & : Perturbation methods underlie almost all applications of physical applied mathematics,

for instance,

in fluid mechanics, celestial

mechanics, traffic flow, optics, shock waves,

reaction-diffusions and nonlinear oscillations. The aims of the course are to give a systematic
account of modern perturbation methods and to show how it can be applied to differential equations
(initial value problems, boundary value problems, eigenvalue problems).
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1. “Introduction to Perturbation Techniques”, A. H. Nayfeh
2. “Introduction to Perturbation Methods”, Mark H. Holmes
3. “Advanced Mathematical Methods for Scientists and Engineers”, C. M.

Bender and S. A. Orszag
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Introduction approximations 2
Methods of Regular Asymptoic solutions for initial value problems, boundary 5
Perturbations value problems, and linear eigenvalue problems
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Solutions Applications to initial value problems

Layer analysis, Matching principles, Higher order
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WKB approximations, Applications to eigenvalue problems,

WHKB Methods Turning point problems 3
- Two-scale version, Many-scale version, Applications to

Methods of Multiple general weakly nonlinear oscillators, Recovery of WKB and 3
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