
POW 2012-2 Sum with a permutation

KAIST 20120679 Myeongjae Lee

Let   
∈   


     


             


 (⓵)

Since permutations are bijective functions from {1,2,...,n} to {1,2,...,n} so there is an 

inverse of each permutation in  . 

We can apply a permutation        
    

 to all elements of  , and get   as a 

new expression 

  ∈
because ∀∈ , ′   ∈  satisfies   ′ 

Then we deduce

  
∈  


     


           


 (⓶)

By adding equation ⓵ and ⓶, 

  
∈   


  

      


            



 
∈    


        


            


 (⓷)

Applying         
     

 and         
     

 by same way, 

  
∈     


        


           


 (⓸) 

  
∈     


        


           


 (⓹)

by adding equation ⓷, ⓸ and ⓹, 

×  
∈     


    


    

         




 
∈      


           




By repeating same method, we finally get 

   
∈        





  
∈         

          
  (since       )

∴   . 

Therefore, the only possible value of given sum is 0. 


