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3.4.1 Local Linear Approximation; Differentials
Local Linear Approximation

Many functions are computable only for specific valucs. For other valucs, we need to estimate them

from what is known. The line that best approximates the graph of y = f(z) at z = z is
y = f(=o) + f'(z0)(z — 20).
Thus, for values of z near zq we can approximstc valucs of f{o) by
f(@) = fzo) + f'(z0)(z — 20)

This is called the local linear approximation of f at xy. This formula can also be expressed in

terms of the increment Az = (z — x¢) as

flzo + Az) = f(xo) + f'(x0)Ax.

Example 3.16 Use the local linear approximation to approximate v/4.01.
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Differentials

Let y = f(z) be a differentiable function. The differential of y with respect to z, denoted dy, is

f(z)dz, ie.,
dy = f'(x)dd

Example 3.17 Find dy when y = sin(27z) and discuss the relationship between dy and dz a
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Estimation with Differential

Recall that

So when Az is small,

|2y = 1@+ 20) - f@)|~ F@)a0 ~ f2)da

——

X X'{'Ax

Example 3.18 Suppose that the side of a square is measured with a ruler to be 8 m(%es with a
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