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ABSTRACT: 
Here we will see a new formula for Riemann zeta function ζ(s) which have trivial-zeros= -2,-4,-6,-8,-10,-12,… 

in Euler formula  trivial-zero of zeta function depend on Bernoulli number but in this paper we can see that 

trivial-zero of zeta function doesn’t depend on Bernoulli number.  
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Euler –Riemann zeta function defined as  
 
                

    1-s  + 2-s + 3-s + 4-s +…                          where s is any complex number 
 
Euler (1707-1783) find this sum in form of prime product formula  
 
                

    1-s  + 2-s + 3-s + 4-s +…              
 

 ]                  ; p= prime 

 
Bernhard Riemann (1826-1866) gave following functional equation for zeta function 
For: Re(s)<1 
 
  
ζ(s) = 2-s πs-1Sin(πs/2)Γ(1-s)ζ(1-s)    
 
 
Euler formula in form of Bernoulli number   
  
ζ(2n) =[(-1)n+1(2π)-2n B2n]/[ 2(2n)!]                        for  n=0,1,2,3,… 
 
          

 ]/[n-1]                                                 for n=0,-1,-2,-3,… 
 
Here zeta function can be written as 
 

              
                            

 

   

 

   
 

 

ζ(s)(1-2-s) =              

   
 

 
Now using Gama function 
 

                
 

 
 

 
Put  
 
t=(2k-1)x                                       Limit t→0        Limit x→0      
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                                                       Limit t→∞        Limit x→∞ 

                             

 

 

 

Taking summation over k both sides 

                   
 

   
                       

 

 
  

 

   
 

 
We get 

ζ(s)(1-2
-s
)     =   

 

        
     

 

 

 

 

ζ(s)(1-2-s)     =                    
 

 
 

 
Expanding         in form of Bernoulli number we get 
 

ζ(s)(1-2
-s
)     =                      

   
     

                
 

 
 

 

ζ(s)(1-2-s)     =                       
 

   
       

              
 

 
 

 
Using Ramanujan (1887-1920) integral formula 
(Ramanujan- master theorem) 

 
If a complex –valued function f(x) has an expansion of the form 
 

                      
 

   
     

 

Then  

 

                        
 

 
 

 
 

Corollary:[2]-Ramanujan-note book 

 

       
      

  
 

      

  
          

 

 
 =               

  

 
  

 
Here  I am going to use mod value   
 

ζ(s)(1-2-s)     =                       
 

   
       

              
 

 
 

 
 
                      
 
Hence  
                   
Applying above result we get 
 

ζ(s)(1-2-s)     =                 
      

 
  

 

ζ(s)(1-2
-s
)     =                        

      

 
  

 

ζ(s)(1-2
-s
)     =                        
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           =[(s-1)                    =     
 
Hence 
 

ζ(s)(1-2
-s
)      =                  

  

 
  

 

ζ(s)(1-2-s)      =                   
  

 
  

 
For negative integral value of s 

                 
Hence  
 

ζ(s) =            
  

 
          

 
This is Riemann zeta function for negative integral value of s. 
 
For example; 
Put s=-1 in above formula 
 
We get 

ζ(-1) =          
  

 
                      ;                    

 
ζ(-1)= -1/12                                                     
 
Calculating other values of zeta-function 
ζ(-2)= 0                                                                    
 
ζ(-3)= 1/120 
 
ζ(-4)= 0 
 
&c. 
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