Taylor polynomial 



1 Write the Taylor polynomial with center zero and degree 4 for the function f(x) = e^-x 
Solution. As 
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, we know that the Taylor polynomial with center zero and degree 4 for the function f(x) = e^-x  is

                    
[image: image2.wmf]4

!

4

1

3

!

3

1

2

!

2

1

4

)

(

)

(

)

(

)

(

1

)

(

x

x

x

x

x

T

-

+

-

+

-

+

-

+

=


                             
[image: image3.wmf]4

24

1

3

6

1

2

2

1

1

x

x

x

x

+

-

+

-

=



2    Determine the values of p for which the series 

                   ∞ 
                   Σ     1/(2p)ⁿ 
                  n=1 
Solution. This is a geometric series with ratio r=1/(2p). So, if |r|<1, then it is convergent. Namely,

                     |2p|>1

i.e.,

               |p|>1/2

So, for all values p so that   |p|>1/2, the above series converges.



3 Calculate the sum of the first ten terms of the series, then estimate the error made using this partial sum to apporximate the sum of the series 

                   ∞ 
                   Σ     sin²n/n^3 
                  n=1 
Solution. The sum of the first ten terms of the series is
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Note that sin²n/n^3<= 1/n^3. For the series 
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, it can be tested by the Integral test, and we know that if we use the first 10 terms to estimate it, we can have the error 
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Obviously,
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So, we use the sum of the first ten terms of the series 
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0.83253 to estimate it so that it is accurate to the true value within 0.005.
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