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Appendix D. Higher-Order Finite Differences Based on Richardson’s

Formula

D.1. Richardson’s Formula (Maron and Lopez, 1991, Chap.7)
D.1.1. Determine f (k)(x), where k is an even number

Consider a tabulate function f(x)
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Form , it yields
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Replacing # in equation (D.3) by h/2, it yields
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Replacing # in equation (D.5) by h/2, it yields
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Form 2 (B6)-(B.5) , it yields
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Replacing # in equation (D.7) by h/2, it yields
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Form 2 (B'286) 1(8'7) , it yields
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We have obtained finite difference expressions of f’(x) .
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Likewise, we can obtain finite difference expressions of f“(x) from T
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D.1.2. Determine f (k)(x), where k is an odd number

Consider a tabulate function f(x)
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Replacing # in equation (D.3a) by h/2, it yields
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Replacing # in equation (D.5a) by h/2, it yields
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Replacing # in equation (D.7a) by h/2, it yields
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We have obtained finite difference expressions of f'(x).
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Likewise, we can obtain finite difference expressions of f®(x) from Y
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D.2. Summary of Richardson’s Formula

The first order finite difference O(h°)
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