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SUMMARY

9 de janeiro de 2014

1 Level

This is an introductory level minicourse.

2 Prerequisites

The only prerequisite assumed is a good course in Calculus and Complex Analysis. It is desirable
that the students have some familiarity with elementary number theory, but this requirement is
not mandatory for the proper understanding of this minicourse.

3 Syllabus

• Aims.

One of the goals of this minicourse is to nurture the intrinsic interest that many young
mathematics students seem to have in number theory. And it is the main aim of this
minicourse to introduce to the interested student the techniques, results and terminology
of analytic number theory.

This minicourse is an introduction to classical results in analytic number theory, presenting
fundamental theorems with detailed proofs and highlighting the tight connections between
them.

Topics covered might include: the prime number theorem, Dirichlet L-functions, zero-free
regions, sieve methods, representation by quadratic forms, and Gauss sums. Including
the use of zeta functions and L-functions to prove distribution results concerning prime
numbers (e.g., the prime number theorem in arithmetic progressions).
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• Audience. The minicourse has as target audience Masters and Ph.D. students in Mathe-
matics and Physics. But it can be also attended by advanced undergraduate students.

• Contents.

1. The Fundamental Theorem of Arithmetic.

2. Arithmetic Functions and Dirichlet Multiplication.

3. Mean Values of Arithmetic Functions.

4. Characters and Dirichlet Characters.

5. Gauss Sums, Primitive Roots and Quadratic Residues.

6. Primes in Arithmetic Progression.

7. Dirichlet Series and Euler Products.

8. Prime Number Theorem.

9. The Riemann Zeta Function ζ(s) and L–functions.

10. Revisiting the Prime Number Theorem.

Keywords: Analytic Number Theory, Prime Numbers, Prime Number Theorem, Rie-
mann Zeta Function, Arithmetic Functions, Dirichlet Series and Dirichlet Characters.

Minicourse Subjects: Number Theory, Analysis, Complex Analysis and Algebra.
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