
Homework 1 

1. Prove Euler's formula for𝜑(𝑛)using the formula of inclusions and exclusions. 

2. Prove the equality  

 𝑥1 + ⋯+ 𝑥𝑘 
𝑛 =  

𝑛!

𝑚1!…𝑚𝑘 !
𝑥1
𝑚1 …𝑥𝑘

𝑚𝑘

𝑚1+⋯+𝑚𝑘=𝑛

 

3. Calculate         

 

  
𝑛

3𝑘
 

 𝑛/3 

𝑘=0

   ,         
𝑛

3𝑘 + 1
 

 𝑛/3 

𝑘=0

and   
𝑛

3𝑘 + 2
 

 𝑛/3 

𝑘=0

 

 

4. Calculate               

 

  
𝑛

4𝑘
 

 𝑛/4 

𝑘=0

   ,         
𝑛

4𝑘 + 1
 

 𝑛/4 

𝑘=0

   ,       
𝑛

4𝑘 + 2
 

 𝑛/4 

𝑘=0

and   
𝑛

4𝑘 + 3
 

 𝑛/4 

𝑘=0

 

5*.Prove the equality  

  
𝑛

𝑟 + 𝑘𝑚
 =

2𝑛

𝑚
𝑘

 cos𝑛
𝜋𝑘

𝑚
𝑐𝑜𝑠

(𝑛 − 2𝑟)𝜋𝑘

𝑚

𝑚

𝑘=1

 

6*.Find the number of the six-digit tickets with the sum of digits equal to 27.All positions in 

the ticket may be digits from [0,…, 9], i.e. the ticket may contain insignificant zeros.             

 


