
 Section 10.9 Convergence of Taylor Series

Learning Goals



Conceptual introduction in the previous section we learned that

the Nth degree Taylor polynomial of a function f at x a

gives the best Nth degree polynomial approximation of f near

x a In this section we investigate how accurate this

approximation is
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Taylor's Theorem if f has derivatives of all orders on

an open interval I containing a then for all x in I

there exists c between a and x such that
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for some c between x and a
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the approximation e's txt for is
To use the Remainder Estimation Theorem we must find
a possible value for M We need f t E M in f o.s.es
We have f it et
So e on f 0.5 0.5131 t I et twenty

this as M

3 F 856.533So Ra x I E M 13 0.034

1 10.5
Therefore the error made is at most 0.034



Estimate the error made when using the 2nd degree

Taylor polynomial Tak at x l to approximate fixi

To use the Remainder Estimation Theorem need a possible

value of M Want f t E M for t in 0.9 1 it
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3 f x cos 3x x Maclaurin series of f How many
terms of TH must be summed to ensure that for 1 12
Tex approximates fix with an error of at most 104
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Remainder Estimation Theorem Rn x e MKint
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So the smallest value of N giving the desired error is

N 5 which means we must sum 6 terms N o to 5


