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C5.5 
Perturbation Theory

Eamonn
Rectangle

Eamonn
Stamp

Eamonn
Stamp

Eamonn
Stamp

Eamonn
Stamp

Eamonn
Stamp

Eamonn
Stamp



Eamonn
Stamp

Eamonn
Stamp

Eamonn
Typewriter
at least if initial guess x_0 is sufficiently close to x^*
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Objective is to see how it goes wrong so 
we know what to do if we see analogous behaviour
in the expansion method when we do not know
the solution
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Hence the form of the expansion to find approximate solutions
is not immediately clear 
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Taylor expand xexp(-x) about zero ... generates integer powers of x and hence
integer powers of ex1, e2x2 , etc, Thus a series constructed from a sequence of
integerpowers of e will enable a balance. Hence the form of the series. 
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asymptotic expansion
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y''(t) ~ ord(1) in neighbourhood of c.
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1) Isolate dominant 
contribution (no longer 
need be a maximum)
and reduce range of 
integration to this region. 

need to check errors in 
the approx ... harder 
here ... will do this at 
the end 
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2) Taylor expand 
and rescale 
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3) Extend range of integration
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Do not lecture this example. 
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WLOG 
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While J is the constant of integration ... < 1 means blow up ... > 1 means 
T=1 for theta = Pi ... makes no sense ... upstream heated  ... hence choose J= 1.
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exercise: Show this is 
indeed WLOG by solving 
for a general negative 
constant and confirming 

the same result for 
is found 
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Know this expansion is incorrect a posteriori (hence the y2) ... to see why, let's try it 
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for the outer ... 
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for the outer ... 



can now match
the inner at 
leading order 
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but we've used ln(1/epsilon)>>1 in the expansions, so not self-consistent, and thus not 
satisfactory. 
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of the Van der Pol oscillator 
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To see this, simpler example (do not lecture) 
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p7.5 removed ... not lectured.
p 7.6, 7.7  do not lecture in 2019 
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