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GENERATING FUNCTION

• Motivation

• Definition

• Examples

• Dirichlet series









CONSTRUCTION OF GENERATING FUNCTION 1:
PRIME NUMBERS

• Unique factorization theorem

• Euler’s product formula

• Riemann zeta function

• Corollary : there are infinitely many prime numbers









ARITHMETIC PROGRESSION

• Motivation

• Definition

• What is the condition of arithmetic progression to have many prime numbers?

• Dirichlet’s theorem on arithmetic progression





CONSTRUCTION OF GENERATING FUNCTION 11:
PRIME NUMBERS IN ARITHMETIC PROGRESSION 1:

PRIME MODULOUS

• Analogous on Riemann zeta function

• Multiplicative arithmetic function

• 1 on the desired prime numbers and 0 for the others

• Motivation for character















PRIMITIVE ROOT, INDEX, AND CHARACTER

• Review: primitive root, index

• Definition of character on residue classes of prime modulous

• Definition of Dirichlet character and Dirichlet L-series

• Dirichlet L-function and desired equality

• Proof of divergence at s=1



LEGENDRE SYMBOL AND GAUSSIAN SUMMATION

• For the case w=-1

• Case 1: q=1 (mod 4)

• Case 11: q=3 (mod 4)







CONSTRUCTION OF GENERATING FUNCTION 11:
PRIME NUMBERS IN ARITHMETIC PROGRESSION 11:

COMPOSITE MODULUS

• Analogous on prime modulus

• Definition of character and existence of primitive roots

• Induce desired inequality by properties of Dirichlet characters













ANALYTIC CONTINUATION AND PROOF OF DIVERGENCE

• Extending to complex variables : zeros and singularities

• Cauchy integral formula and induced contradiction















DISTRIBUTION OF PRIME NUMBERS

• Prime number theory 

• Waring’s problem 

• Riemann hypothesis

• Twin prime conjecture

• James Maynard’s accomplishment 
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