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9.3 Taylor’s Theorem 
 

Recall the Taylor Series, centered at x = a: 
 

𝑓(𝑥) = 𝑓(𝑎) + 𝑓′(𝑎)(𝑥 − 𝑎) +
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2
(𝑥 − 𝑎)2 +⋯+

𝑓(𝑛)(𝑎)

𝑛!
(𝑥 − 𝑎)𝑛 +⋯ = ∑

𝑓(𝑛)(𝑎)

𝑛!
(𝑥 − 𝑎)𝑛∞

𝑛=0   

 

Recall Taylor’s Polynomial approximation of 𝑓(𝑥): 
 

𝑃𝑛(𝑥) = 𝑓(𝑎) + 𝑓′(𝑎)(𝑥 − 𝑎) +
𝑓′′(𝑎)
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then, 
 

𝑓(𝑥) − 𝑃𝑛(𝑥) =  
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Error/Remainder 

 

𝑅𝑛(𝑥) =  

 

 

 

LaGrange Error Bound 

 

|𝑅𝑛(𝑥)| = |𝑓(𝑥) − 𝑃(𝑥)|  
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Example 1: 

Estimate the error of sin(0.2) from the Taylor Polynomial of order 4. 

 

 

 

 

 

 

 

 

 

 

 

 



 

Example 2: 

Find the error bound for the 5th degree polynomial approximation of e.  

 

 

 

 

 

 

 

 

 

 

 

 
 

Example 3: 

The approximation ln(1 + 𝑥) ≈ 𝑥 −
𝑥2

2
  is used when x is small. Use the Remainder Estimation 

Theorem to get a bound for the maximum error when |𝑥| ≤ 0.1. 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Example 4: 

What is the smallest order of Taylor polynomial centered at x = 1 which will approximate 𝑒𝑥−1 

on the domain −1 ≤ 𝑥 ≤ 3 with LaGrange error bound less than 1? 

 

 

 

 

 

 

 


