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Summer 2016 Xiping Zhang

Linearization and Differentials

Linearization

Definition. Let f(x) be a differentiable function with domain D, a is a real
number in D. We define the Linerization of f(z) at x = a to be

L(z) = f(z) + f'(a)(z — a)

Example 1. Use the linearization of f(z) = 22 at x = 1 to estimate 1.012.
The first derivetive of f(x) is f'(x) = 2x. The linearization of f(x) = z? at
r=11s
Liz)=fW)+f()(e—-1)=1+2(z—1)

Hence 1.012 is approzimated by L(1.01) =1+ 2(1.01 — 1) = 1.02.

Differential

Definition. Let y = f(z) be a differentiable function, the differential of y =
f(x) is defined as
dy = f'(x)dx

Example 2. Let y = f(z) = 22, find its differential.
The first derivetive of f(z) is f'(x) = 2z. The differential is

dy = 2zdx
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