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Math 16C
Taylor Polynomials-- Patterns of Convergence
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The graphs above suggest that , as n gets larger, the sequence of Taylor polynomials

Po(x) =0

Pi(x)=x
Py(x)=x+x2
Py(x)=x+x2+x3
Psx)=x+x2+x3+x4

-
*

become better and better approximations of the function

fx)= X

1-x

for x-values near x = 0.

More precisely, it can be stated that if Py(x) is the Taylor polynomial for f(x) of degree
n centered at c, then

| ) =Pa(x) | < | £04D(z) (x=c)n |

(n+1)!

where z 1s some number between x and c.
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The graphs of
f(x)= X
1-x

and its 6th-degree Taylor polynomial
Pe(x)=x+x2+x3+x4+x5+x6

are shown above. Note that the two graphs are virtually identical for x-values between
-1/2 and 1/2.




