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Problem 14) Using the binomial expansion (𝑥𝑥 + 𝑦𝑦)𝑛𝑛 = � �𝑛𝑛𝑚𝑚�𝑥𝑥
𝑛𝑛−𝑚𝑚𝑦𝑦𝑚𝑚

𝑛𝑛

𝑚𝑚=0
, we write 

 2𝑛𝑛 = (1 + 1)𝑛𝑛 = � �𝑛𝑛𝑚𝑚�
𝑛𝑛

𝑚𝑚=0
= � �𝑛𝑛𝑚𝑚�

𝑛𝑛

𝑚𝑚=0,2,4,6,⋯
+ � �𝑛𝑛𝑚𝑚�

𝑛𝑛

𝑚𝑚=1,3,5,7,⋯
. (1) 

 0 = (1 − 1)𝑛𝑛 = � �𝑛𝑛𝑚𝑚� (−1)𝑚𝑚
𝑛𝑛

𝑚𝑚=0
= � �𝑛𝑛𝑚𝑚�

𝑛𝑛

𝑚𝑚=0,2,4,6,⋯
−� �𝑛𝑛𝑚𝑚�

𝑛𝑛

𝑚𝑚=1,3,5,7,⋯
. (2) 

Adding Eqs.(1) and (2) yields the sum over even values of 𝑚𝑚 as ½(2𝑛𝑛 + 0) = 2𝑛𝑛−1. Similarly, 
subtracting Eq.(2) from Eq.(1) yields the sum over odd values of 𝑚𝑚 as ½(2𝑛𝑛 − 0) = 2𝑛𝑛−1. 
 


