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Quote of the day

“Perseverance will be rewarded!”

- Ralf Hiptmair -




Motivation
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Problem of finding derivative [numerically]

Numerical differentiation
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Simple method
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Forward and Backward approach
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Error of numerical differentiation
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Taylor’s series
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Truncation error (1/2)

o naudUNIIIAN Taylor expansion vad Wandu f (z + h)

f'(a)
1!

flz+h)=f(a)+ ((z+ h) —a) +

e 1N expand &4 30 @ = 2 131916 OUNTH

(@)
1!
/(=)
1!

f"(z)

2!
(R)? + ...

flz+h)=f(z)+ (x4 h) —2)% + ...

((x+h)—z)+

f// T
() + 132

f"(z)

1)+

(R)? +...

2!




Truncation error (2/2)
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Round-off and cancellation errors
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Tradeoff: Mathematical error vs numerical error
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A symmetric method
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Taylor expansions of f (z—+ h) and f (x — h) (1/2)
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Taylor expansions of f (z—+ h) and f (x — h) (2/2)
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Higher order derivatives
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Differiating via interpolation
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Approximate fwith @),
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Example (1/3)
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Example (2/3)
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Example (3/3)
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Exercises

@ Derive an equation to approximate the derivative via interpolation using four

points.

@ Implement a method to approximate the first and the second derivative of a

function.
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