
What numbers can we input into this 
series to have the result be a 
CONVERGENT series?

Typically, the green box is replaced by a variable "x" and we create what is 
called a POWER SERIES. 

A POWER SERIES centered at "a" is a series with the form: 
 
 
 
Where "x" is a variable and the      are constants that we refer to as the 
coefficients of the series. 

The      are functions of "n" so for each value of n, they become a constant. We call 
them constants because they are constant with respect to the variable x. Today 
we will consider       that have the form:

Determine the values of "x" for which                              will converge.

A power series can be though of as a POLYNOMIAL of INFINITE DEGREE. For 
example:

Each different value of x yields a different series. For some values of x this 
series may converge and for others it may diverge... That's where we come in!



Find all values of x for which the following power series converges:



There are three different possibilities for a given power series: 
 

The series converges for all values of x. In this case: •
 
RADIUS of CONVERGENCE    INTERVAL OF CONVERGENCE 
 
 

The series converges only when x=a. In this case: •
 
RADIUS of CONVERGENCE    INTERVAL OF CONVERGENCE 
 
 

There exists some value R  0 (called the radius of convergence) such that •
the series converges for                    . In this case: 

 
RADIUS of CONVERGENCE    INTERVAL OF CONVERGENCE



Find the RADIUS of CONVERGENCE and INTERVAL of CONVERGENCE for each of the 
following power series:



Find the RADIUS of CONVERGENCE and INTERVAL of CONVERGENCE for each of 
the following power series:



Knowing what we know from part (i), what can we tell about the following series:

Suppose that the RADIUS of CONVERGENCE of the power series                 is R . What is 
the radius of convergence of the power series 



Suppose that               converges when x=-2 and diverges when x=4. What can be 
said about the CONVERGENCE/DIVERGENCE of the following series?


