Review:

What is the formula for the 7" degree Taylor polynomial approximation of a
function f'(x) centered at x =a?
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Question: Which expansions should you know by heart?
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How do we{estimate the error associated with approximating at function f(x) with
its ™ degree Taylor polynomial approximation centered at x = a?
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Error Estimation

Let @ and x be fixed values and suppose [ 1s n+1
times differentiable on the interval connecting a
and x. Then there is a value ¢ between x and @

so that =
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ie. f(x)=-p,(x)= D), (x=a)™
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Example:_Let f(x) = cos(x). Determine the value of n
so that| p, o(x) | approximates f(x) within 1/10 on the

interval [-2,2]. —_—
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Question: What does the error estimate tell us about using
Taylor polynomials to rewrite a polynomial centered at
x=a, for some fixed value of a?
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Example: Give the smallest value of n so that the n®
degree Taylor polynomial approximation centered at 0
approximates exp(-2) within 107" on the interval.
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Example: Rewrite the polynomial f(x)=2x" —4x>+5x +2 as

an expansion in x — 1. i.e. centered at x = 1.
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1. Find the 5th degree Taylor polynomial centered at x=0 for sin(x),
and evaluated this polynomial at x = 1.

2. Find the 4th degree Taylor polynomial centered at x=0 for cos(x),
and evaluated this polynomial at x = 1.

3. Find the 4th degree Taylor polynomial centered at x=0 for exp(x),
and evaluated this polynomial at x = 1.
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