MATH761 Lesson03: Analysis of FDM 1/4

Definition. For grid data Q;={Q; ;= q(x;+ jh),j € J}, a finite difference formula 75 (Q;) is a p*P-order
accurate approximation of the k' derivative ¢\ (z;) if | FF(Q;) — ¢'¥) ()| = O(hP).

1 Accuracy analysis in the independent variable space is carried out by Taylor series comparison
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In[11]:= Series[ Dp[f[x],1] ,{h,0,2}] - £’ [x]
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In[24] := Table[ {(Dpl£f[il,p] /. £->Q /. h->1)/h,Limit[(Normal [Series[Dp[f [x],p],{h,0,p}]1] - £’[x])/h"p,
h->0] /. f->q},{p,1,5}] // TableForm
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