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Power Series 
 

Recall the Power Series, centered at x = a: 
 

𝑓(𝑥) = 𝑐0 + 𝑐1(𝑥 − 𝑎) + 𝑐2(𝑥 − 𝑎)2 + 𝑐3(𝑥 − 𝑎)3 + ⋯ + 𝑐𝑛(𝑥 − 𝑎)𝑛 + ⋯  
 

Power Series Theorems 

 

If  

𝑓(𝑥) = ∑ 𝑐𝑛(𝑥 − 𝑎)𝑛

∞

𝑛=0

 

 

                = 𝑐0 + 𝑐1(𝑥 − 𝑎) + 𝑐2(𝑥 − 𝑎)2 + 𝑐3(𝑥 − 𝑎)3 + ⋯ + 𝑐𝑛(𝑥 − 𝑎)𝑛 + ⋯  
 

 

 

                    is diff’able and converges on (𝑎 − 𝑅, 𝑎 + 𝑅), 

 

then 

 

  𝑓′(𝑥) = 
 

 

 

 

 

 

 

AND 

 

 ∫ 𝑓(𝑥) 𝑑𝑥 = 

 
 

 
 

 

 

 

 

also, 

∫ 𝑓(𝑡)
𝑥

𝑎

𝑑𝑡 = 

 

 

 

 

 

 

 

 

 

 

 If the series for 𝑓 converges for all 𝑥, then so does the series for 𝑓′ and the series for ∫ 𝑓(𝑥) 𝑑𝑥.  



Express each function as a power series. 

Example 1: 

  
1

(1−𝑥)2
   

 

 

 

 

 

 

 

 

 

 

 

 
 

Example 2:  

 ln(1 − 𝑥)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Example 3:  

 tan−1 𝑥 


