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9.5 Power Series

Basic Questions

• For which values of  x does a power series converge ?

• To what does a power series converge ?

… by this is meant: is there an alternative, non-power series formula ?
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Note:  a power series always converges to c0 at its center  x = a .   



Basic Fact

A power series converges   
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for either some number or for 
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Notes

• R is called the radius of convergence

• The series might or might not converge at the endpoints 
a + R   of the convergence interval.
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A geometric series with ratio  r = x/2.
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(We’ll some methods next chapter.) 
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series converges for that is to say  all x,  R = ∞
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Chapter 10.1:  Taylor Polynomials

Polynomials are easy with which to work (differentiate, integrate, etc.).

For this reason is often convenient to                          
approximate other functions by polynomials.
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First Degree Polynomial Approximation 

Approximate at by a first degree polynomial( )    .y f x x a= =

x

y

a

Geometrically, approximate graph of  f(x)  by that of its tangent at x = a. 

( , ( ))a f a
( )( ) ( ) ( )p x f a f a x a′= + −

Passes through same point as f (x).

Has same slope as f (x) .
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First degree Taylor polynomial of f (x) at x = a.
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