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ABSTRACT 

This is a new method to express The power sums of       as a (m+1)th-degree polynomial 

equation of n, there is some methods  like "Faulhaber's formula" and others gives the solution of 

the power sums. nevertheless  my method is doing the same but it does not depend on Bernoulli 

numbers or integrals as it is a simple algebraic way giving a polynomial equation and proved in a 

elementary algebraic logic. 

INTRODUCTION 

It is clear that summation of       is not simple to calculate for large number of n, so it is 

necessary to find a way to calculate the sum in a simple elementary formula. 

The following summation 

      ∑  

 

   

                                                                                                                                        

Is provided that       are always a positive natural number so that my formula can give a correct 

results. 

THE FORMULA 

The following equations are the concluded formulas from the proof , which is used together to 

carry out the elementary polynomial equation of n,  

they are 3 formulas as below: 

      ∑    
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Which can also expressed as one formula: 

      
    

   
 ∑ ((

 

  
 ∑        

          

    

     

   

)  )

 

   

                  
 

   
                           

 

PROOF OF THE FORMULA 

The sum of  (n
m
) and ((n-  

m
) are 

      ∑  

 

   

                                                                                                    

        ∑  

   

   

                                                                                                   

So, 

                                                                                                                                                

 

As a matter of fact, while      the obtained equation is always brought out as a polynomial 

equation of higher degree (m+1) as below: 

              
     

              
                                                                         

Considering that                      are values. 

So, the method is to find the values of equation No.( )'s parameters                     in the 

form of                                                                                                               

That is what I will achieve by proof in the following steps : 

      ∑    
 

   

   

                                                                                                                                           

        ∑         
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              ∑    
 

   

   

 ∑         
   

   

                                                                       

 

after resolving        by binomial theorem the result equation must be a polynomial equation 

as the following: 

                      
     

              
                                      

                                                                                                                  

all    values will equal to zero accept      to have the result equaling the other side of the 

equation    .because                    are not variables, they are in the form of       and 

"m" should be a known natural number. 

Now the following equation will be resolved to get                    values. 

∑    
 

   

   

 ∑         
   

   

                                                                                                                  

∑    
 

   

   

         
     

              
                                                                 

∑         
   

   

                                                          

∑         
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  )      (            

 
          

 
  )                                                                                                                  

∑    
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   will be the summation of all parameters of the same power "k" of  "n"                 
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Also                 and                

See equation No. (  ) 

So,                                                                                                                                        
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I have got the values of                    as below: 

     
 

   
                                                                                                                                     

    
 

 
                                                                                                                                                

     
 

  
                                                                                                                                         

                                                                                                                                                 

 

To obtain a general equation of all                

from equation No.(  )  I get. 

           (                   
                    

  

 
                           

  
  

 
                                   

      
)      

                                                                                                                              

So, 

                    
                    

  

 
                           

  
  

 
                                   

      
     

                                                                                                                              

Then, I can say that: 

      ∑     
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I do not need    values because they are already known but I search for    values. 

So, let          

To replace   by   and simplify the formula. 

      ∑      
              

        

     

   

                                                               

      
    

    
  ∑      

              

        

     

   

                                         

           ∑      
              

        

     

   

                                              

By canceling (      , the equation will be. 

     ∑      
              

        

     

   

                                                                       

   
 

 
 ∑      

              

        

     

   

                                                                  

   
 

  
 ∑      

              

  

     

   

                                                                  

 

To simplify the equation also,  

Let                      

 

   
 

  
 ∑        
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RESULTS 

finally here is the formula for all    as below. 

   
 

  
 ∑        

          

    

     

   

                                                                          

   
 

   
                                                                                                                                 

      ∑    
 

   

   

                                                                                                                                       

If we join the above formulas we obtain one formula as below: 

      
    

   
 ∑ ((

 

  
 ∑        

          

    

     

   

)  )

 

   

                  
 

   
                     

 

CONCLUSION 

The resulted equations are the concluded formulas which should express the power summation of 

(n
m
) as a simple polynomial equation of       th degree provided that (m & n) are always a 

natural numbers.  

 

Here is an example to explain how the method works and how to get parameters values.  

it also shows that these parameters give the values of each other one by one. 

Example:  

      ∑  

 

   

 

Solution, 

    

      ∑   
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Another solution, 
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