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The sequence A058694 is a partial product              of partition numbers A000041. 

Main result: 
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A proposed name for C is "partition factorial constant" 

                                                                                        

 

    
 

 
    

 

 
 
  

  
  

 

 
 
 

 
   

 

 
 
  

  
  

    
  
   

     
  
   

    
 

 
 
  

  
  

 

 
  

 

 
 
 

 
 

 
 

   

 

 
                                                                                          

 

  is the Hurwitz Zeta Function (in Maple notation Zeta(0,z,v), in Mathematica Zeta[z,v], equivalently HurwitzZeta[z,v] ). 

 

 

 

Proof: 

 

The asymptotics of partition function by Hardy and Ramanujan is well known [see 2], [3], 

 

         

       
  
 
 

      
 

 

but we need more precise asymptotics [see 4, page 90] 

 

         

       
 
 
    

 
  
  

       
 
  
 

  

 

 
 
   

 

  
 

     
 
  
 

 

 
 

 

 

We will now analyze three products 
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Product 1 

        
 

 
    

 

  
  

 

   

 

 

 
 

        
 

 
    

 

  
  

 

   

        
 

 
 
 

 
       

     

    
  

 

 
    

 

 
 
  

  
   

 

 

Product 2 
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Product 3 
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For     we have 

   
   

  
 

 
   

  

  
     

   
 

 

     
  
  
 
   

 

   

   

For example 
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The total contribution of Product 3 is 

 

 

 

 
 
   

 

  
 

     
 
  
 

 

 
 

 

   

      
   

 
 

    

      
   

 

 
 
  

  
    

  
 

         
 

   

   
  
  
 

  
  
  
 
        

    

         
  
 

 
 
  

  
 

 

   

  

 

 

Together, with a numerical computation of the constant C we obtain the final result. 

 

     
   

  
    

                    

            
      

 

 
 

 

          
 

 

   

 

Numerically, the iteration cycle: 

 
After more iterations we get more decimal places 
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Numerical verification (the asymptotics ratio): 

 

 
 

 

 

 
The family of factorial constants: 

A062073 Fibonacci factorial constant 

A218490 Lucas factorial constant 

A253924 Padovan factorial constant 

A256831 Pell factorial constant 

A259314 partition factorial constant 
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