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Problem 1-3) 

a) 𝑒𝑥 = 1 + 𝑥
1!

+ 𝑥2

2!
+ 𝑥3

3!
+ ⋯+ 𝑥𝑛

𝑛!
+ ⋯. 

Set 𝑥 = 1. You will find 𝑒 = 1 + 1 + 1
2!

+ 1
3!

+ 1
4!

+ ⋯+ 1
𝑛!

+ ⋯. 

b) 𝑒𝑥 = 𝑒𝑥1 + 𝑒𝑥1 (𝑥−𝑥1)
1!

+ 𝑒𝑥1 (𝑥−𝑥1)2

2!
+ 𝑒𝑥1 (𝑥−𝑥1)3

3!
+ ⋯+ 𝑒𝑥1 (𝑥−𝑥1)𝑛

𝑛!
+ ⋯. 

Note that the n th derivative of 𝑒𝑥 is also 𝑒𝑥 for all values of 𝑛 (i.e., 𝑛 = 1, 2, 3, …). That is 
why all the coefficients in the above expansion are 𝑒𝑥1, which is the value of the n th derivative of 
𝑒𝑥 at 𝑥 = 𝑥1. Setting 𝑥 = 𝑥1 + 𝑥2, we find 

 𝑒𝑥1+𝑥2 = 𝑒𝑥1 �1 + 𝑥2
1!

+ 𝑥22

2!
+ 𝑥23

3!
+ ⋯+ 𝑥2𝑛

𝑛!
+ ⋯� = 𝑒𝑥1𝑒𝑥2. 

 


