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Problem:  

Expand function 𝑓(𝑥) = 𝑒2𝑥  into a power series in the vicinity of the point 𝑥0 = 3. 

Solution:  

𝑓(𝑥) = 𝑒2𝑥   let’s find the expansion of  𝑓  in the vicinity of the point 𝑥0 = 3: 

𝑓(𝑥) = 𝑓(𝑥0) +
𝑓′(𝑥0)

1!
(𝑥 − 𝑥0) + ⋯ +

𝑓(𝑛)(𝑥0)

𝑛!
(𝑥 − 𝑥0)𝑛 + ⋯ , 𝑓(𝑛)(𝑥0) = 2𝑛𝑒2𝑥0 = 2𝑛𝑒6 ⇒ 

⇒ 𝑒2𝑥 = 𝑒6 +
2𝑒6

1!
(𝑥 − 3) +

22𝑒6

2!
(𝑥 − 3)2 + ⋯ +

2𝑛𝑒6

𝑛!
(𝑥 − 3)𝑛 + ⋯ = ∑

2𝑛𝑒6

𝑛!
(𝑥 − 3)𝑛

∞

𝑛=0

, 

We have obtained the expansion of 𝑓(𝑥) in powers (𝑥 − 3). 
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