Exercise 2.7

Expansion of left hand side:—
U; + %At Uy + %(At)2Uttt + ...
For the right hand side
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UJ" is the same, with alternating signs, so
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Now expanding about (z;,t,),
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The required result is the difference of two terms of this form, so we need only the terms of
odd degree, giving

2 %) o
s {%AZE %{[um + 51 (AZ)?ugyy .. Jp} + %(%A:ﬁ)‘g%{[u:p + 5 (62)*Ugga .. JP} + - ..
_ 1 5 2 9 1 5 2 83
= Ugy + 55(0T) %(pumx) + 57(d2) 903 (pug) +....

Hence the truncation error, the difference between the left and right hand sides, becomes
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So 12| < T = LAt My + 31(Az)* M

where My, = max | Puy|
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Writing e} = U — u(z;t,) gives in the usual way
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and then, if €" = max; ‘e}? ,
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so that all the coefficients of e on the right are non-negative. Hence
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