
Lecture 15: Numerical Differentiation (02/20/2026)

Suppose that a function f passes through (x0, yo), . . . , (xn, yn)

f(x) ≈ P (x) = co + c1(x− x0) + c2(x− x0)(x− x1) + . . .+ cn(x− x0) . . . (x− xn−1)

ck = f [x0, x1, . . . , xk]

f ′(x0) ≈ P ′(x0) = c1 + c2((x− x1) + (x− x0)) + c3((x− x0)(x− x1)(x− x2) + (x− x0)(x− x1)(x− x3) + (x− x0)(x− x2)(x− x3) + (x− x1)(x− x2)(x− x3)) + . . .

f ′′(x0) ≈ P ′′(x0) = 2c2 + 2c3((x− x0) + (x− x1) + (x− x2)) + 2c4((x− x0)(x− x1) + (x− x0)(x− x2) + (x− x0)(x− x3) + (x− x1)(x− x2) + (x− x1)(x− x3) + (x− x2)(x− x3)) + . . .

0.10 Product Rule of Differentiation

(fg)′ = f ′g + fg′

(fgh)′ = (fg)′h+ fgh′ →= f ′gh+ fg′h+ fgh′

(fghk)′ = f ′ghk + fg′hk + fgh′k + fghk′
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