
Taylor Series Expansion 

First and foremost, Taylor Series is a Power Series! 

So, let’s start with a reminder of what a Power Series is: 

A power series has a radius/interval of convergence.  

If 𝑥 ∈ interval of convergence around 𝑐, 𝑥 ∈ [𝑐 − 𝑎, 𝑐 + 𝑎], 𝑡ℎ𝑒𝑛 

𝑓(𝑥) = ∑
𝑓(𝑛)(𝑐)

𝑛!
 (𝑥 − 𝑐)𝑛

∞

𝑛=0

 

For this to be useful, c should be close enough to x. 

Example: Taylor Series for 𝑓(𝑘)(𝑥) = 𝑒𝑥, so 𝑓(𝑘)(𝑐) = 𝑒0 = 1. Thus: 

∑
1

𝑘!
 𝑥𝑘

∞

𝑘=0

 

and the radius of the convergence is ∞, i.e., for 𝑥 ∈ 𝑅, we have  

𝑒𝑥 = ∑
𝑥𝑘

𝑘!
 

∞

𝑘=0

 

 

For a numerical algorithm, we need to stop the summation after a finite 

number of terms: 

Ex.:  

𝑒𝑥 ≈
1

0!
+

1

1!
𝑥 +

1

2!
𝑥2 + ⋯ = 1 + 𝑥 +

1

2
𝑥2 

 

Taylor Series of a polynomial is the polynomial itself. 
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