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1.  Introduction 

Mersenne prime is useful for finding big prime. Because   of      Mersenne prime is 

    , we study to express the formula of just next Mersenne prime of an arbitrary Mersenne prime 

by using      defined in paper “The formula of     ” [1] of myself. And, we study to express the 

formula of the sequence of Mersenne prime by using the formula of the above. 

 

 

 

  

     
 

 
 
 

 
 

             

             
 
 

 
  

    
              

             
 

 

 

   

 

     

 

     

 

                                

For Mersenne prime of         type, if a Mersenne prime is        ,  just next 

Mersenne prime is         then the following equation is satisfied. 

Mersenne prime of         type is omitted in abstract. 
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2.  The formula of next Mersenne prime 

Definition 1. We apply same definition of paper “The formula of     ” [1] of myself. 

Definition 2. Let us define     
     as the number of Mersenne prime of      or less. 

 

Theorem 1.  First next Mersenne prime  

If      is Mersenne prime then       . 

If         is an arbitrary Mersenne prime of         type and if         is the first 

Mersenne prime of         type after         then the following formula is satisfied. 

                 

   

     

                

 

     

 

         
 

 
 

             

             
 
 

 
  

    
              

             
 

 

 

   

   

     

   

     

 

       
 

 
 
 

 
 

             

             
 
 

 
  

    
              

             
 

 

 

   

 

     

 

     

 

      

                           
       

 
   

       

 
  

       

   

   

If         is an arbitrary mersenne prime of         type and if         is the first twin 

prime of         type after         then the following formula is satisfied. 
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Proof 1.   

If a Mersenne number      should be a Mersenne prime then   should be also prime. So,    

should be             except 2,3. That is,   should be        type.  

                     because               . 

Let us define         as an arbitrary Mersenne prime of         type and let us define 

        as the first Mersenne prime of         type after        . According to “definition 

4 in paper The formula of     ” [1] of myself,              because         for   

          is composite. And              because         is prime. Therefore, 

    

 

   

   

 

   

   

   

     

   

 

   

              

   

     

                  

   

     

 

       

 

   

   

   

     

   

 

   

   

 

   

                

   

     

            

 

   

 

                    

 

     

 

And,for      ,             
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  ,that is, 

 
          

            
   ,so, according to “theorem 3 in paper The formula of     ” [1] of myself 
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In the above formula, if we express             by using only             which is the 

most simple function in “theorem 2 in paper The formula of     ” [1] of myself then 

                           
       

 
   

       

 
  

       

   

   

Let us define         as an arbitrary Mersenne prime of         type and let us define  

        as the first Mersenne prime of         type after        . Because the same reason  

of the above( We omit the detail proof) 

                 

   

     

 

         
 

 
 

             

             
 
 

 
  

    
              

             
 

 

 

   

   

     

   

     

 

                    

 

     

 

       
 

 
 
 

 
 

             

             
 
 

 
  

    
              

             
 

 

 

   

 

     

 

     

 

And, according to “theorem 2 in paper The formula of     ” [1] of myself 
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Theorem 2.  Sequence of Mersenne prime  

If we define the sequence of Mersenne prime of         type as  

                      then the following formula is always true for all positive integer   

                     

    

      

 

If we define the sequence of Mersenne prime of         type as  

                      then the following formula is always true for all positive integer   

                     

    

      

 

Proof 2.   

Let us define the sequence of Mersenne prime of         type as  

                     ,that is,                . If we define below (2.1) according to 

theorem 1 then  

                     

    

      

                    

When    , the first Mersenne prime is          and     , the second Mersenne prime is  

           and     . 

                     

  

      

                                

 

     

 

                

so, (2.1) is true when     

When    , if we suppose that (2.1) is true then 

                     

    

      

                    

Because         for              ) is composite number ,so             and  

because            is prime number,so                . Therefore, 
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If we add 

            

    

        

 

to both sides of (2.2) then 

                

    

        

                 

    

      

            

    

        

 

                    

If we substitute (2.3) to left side of (2.4) then 

                                  

    

      

            

    

        

              

                             

    

      

 

from (2.2), if we substitute this formula to    of (2.5) then 

                           

    

      

              

    

      

            

    

        

 

Therefore, 

                        

    

        

              

 

And, if we sustitue     to   of (2.2) then 
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Therefore, (2.1) is always true for all positive integer  , because (2.6) is same as (2.7), 

 

Let us define the sequence of Mersenne prime of         type as  

                     ,that is,                 According to theorem 1 

                     

    

      

                    

If we progress the same proving process of         of the above (We omit the detail proof) then 

(2.8) is always true for all positive integer  , too.   
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Theorem 3.      
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Proof 3. If      is a prime number, then            .  

If      is 1 or a composite number then            .  
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          and               is prime so                     and 

                    is composite because the multiple of 2 or 3,so, 

if   is a composite number then      is also composite number, so, 
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And,                                             ,so, 
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Now,let us define as a set of prime of        type, as a set of prime of         type, 

as a set of composite of         type, as a set of prime of         type,  

and let us define 

  
          

            
 
 

 
 
 

 
 

     
             

            
 

 

 

   

  

  
          

            
 
 

 
 
 

 
 

     
             

            
 

 

 

   

 

According to “theorem 3 in paper The formula of     ” [1] of myself,  

if         then             , if         then              
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if         then             , if         then              
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So, if we apply the above contents to (3.1) then 
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so, if we apply this to (3.2) then 

    
             

 

   

   

 

   

  
 

 

 

  
 

 

 

                     

If we define      
     as the number of         type prime number of      or less, 

     
     as the number of         type prime number of      or less then 

    
            

          
     because all Mersenne prime is         or 

        type except           and 

 
 

 

 

 
 

 
  

 

 
     

    

 
  

 

 

 

 
 

 
  

 

 
     

    

 
 

,so,if we apply this to (3.3) then 

    
             

 

   

   

 

   

 
     

    

 
 
     

    

 
 

         

 

   

   

 

   

 
    

      

 
                     

 

If we arrange (3.4) then 
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If we substitute A,B to (3.5) then 
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If we substitute   
 

 
  to (3.6) especially, then 

    
          

 

 
  

          

           
 
 

 
          

           
 
 

 

 

   

 
 

  
  

 

 
 
 
     

             

           
 
 

      
             

           
 
 

 

 

 

 
 
 
  

   

 

   

 

                 
 

 
  

           

             
 

           

             
 

 

   

 

                
 

  
  

 

 
 
    

              

             
      

              

             
 

 

 

 
 

 

   

 

   

                     

 

And, if we modify (3.7) then 
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And, if we modify (3.8) then 
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