
Chapter 7

Regular Perturbation Theory

The general procedure of perturbation theory:
• identify a small 
• the problem = 0. 
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this series is called perturbation series, obtained if
• y0(x) = 0
• yn (x) can be obtained using y0(x) ... , yn-1(x) 

Features:
• a local analysis 0.
• The perturbation series is local and global in x. 
• ) is well approximated by only a few terms.

Estimation of the  curvature of a function
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variation of parameter or 
method of undetermined coefficient
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For the solution of the first order approximation 
obtained by removing the small parameter
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Not a valid approximation for large t
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Or: not genuine consistent

All odd terms disappear 0 for odd i t i
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Let   ,   the original ODE remians unchangeda a

This indicates , ,t a t a

i.e., , is an even function of a . We can start 
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example:
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