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                                                                            Abstract: 

 

  Polygonal numbers are among the most studied numbers in history, so it is important to ask how many 

of rank greater than    there are under a given number   .  In this paper, we introduce the function    

designated as  , which not only answers this question, but relates it to the fine structure constant, 

thereby allowing a determination of its value by means that are strictly mathematical.  

                                                                    

                                                                             Article: 

 

 Let polygonal numbers of rank greater than    be defined as the various different numbers: 

 

   which are generated by the formula: 

 

   when integers    and    are greater than   , 

 

and let    represent how many such numbers there are less than or equal to a given number   . 

 

Then,   

 

where    is the fine structure constant. 

 

 The table below represents    approximated by   :  

 

                                                                                         Difference               Percentage of error 

                                                                                                                                       

                                                                                                                             

                                                                                                                                                          

                                                         6                                                   

                                                                                                 

                                                                    19                     

                                                                                

                  6                                                     

                                                           

 

 Note that    is an upper bound with a very small and ever decreasing percentage of error. 

Clearly, this is extraordinary and compelling evidence that the fine structure constant is not only a 

“physical constant”, but a mathematical constant as well, and that its value might now be determined 

by determining     for increasingly large values of   , and adjusting    so that    remains an 

upper bound with a very small and ever decreasing percentage of error .                                                                                                                                                                    


