
Solution to Problem 12) 

 exp(𝐴𝐴) exp(𝐵𝐵) = (∑ 𝐴𝐴𝑚𝑚 𝑚𝑚!⁄∞
𝑚𝑚=0 )(∑ 𝐵𝐵𝑛𝑛 𝑛𝑛!⁄∞

𝑛𝑛=0 ) = ∑ ∑ 𝐴𝐴𝑚𝑚𝐵𝐵𝑛𝑛 (𝑚𝑚!𝑛𝑛!)⁄∞
𝑛𝑛=0

∞
𝑚𝑚=0  

 = ∑ ∑ 𝐴𝐴𝑘𝑘−𝑛𝑛𝐵𝐵𝑛𝑛 [𝑛𝑛! (𝑘𝑘 − 𝑛𝑛)!]⁄𝑘𝑘
𝑛𝑛=0

∞
𝑘𝑘=0 = ∑ �∑ �𝑘𝑘𝑛𝑛�𝐴𝐴

𝑘𝑘−𝑛𝑛𝐵𝐵𝑛𝑛𝑘𝑘
𝑛𝑛=0 � 𝑘𝑘!�∞

𝑘𝑘=0  

 = ∑ [(𝐴𝐴 + 𝐵𝐵)𝑘𝑘] 𝑘𝑘!⁄∞
𝑘𝑘=0 = exp(𝐴𝐴 + 𝐵𝐵). 

 

This step is valid if 𝐴𝐴𝐵𝐵 = 𝐵𝐵𝐴𝐴 


