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Numerical Differentiation
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Integration Review

np.trapz (numpy v1) or np.trapezoid (numpy v2)

scipy.integrate.quad
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Cumulative Integration

scipy.integrate.cumulative_trapezoid
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Motivation
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How would you estimate the derivative numerically?
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Finite Differencing
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Taylor’s series
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Central Differencing
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But small steps leads to roundoff errors

f(x + h) − f(x)
h



Step Size Dilemma



Functions

np.gradient

scipy.optimize.approx_fprime

data points
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usual we just write our own



Let’s try it

y = x3

compute  dy
dx
 at x = 2
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try various step sites


