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Number theory is well known by challenging problems whose statements are accessible even to non-
Aims and mathematicians, yet which resist sustained efforts to solve them over long periods. These efforts have
intended shaped, and continue to shape, many mathematical disciplines. Major breakthroughs in recent decades
learning and an unexpectedly broad range of applications have greatly increased research interest in number
outcomes theory. Algebraic number theory applies methods of abstract algebra to number theoretic problems.
The course aims to introduce students to selected current research areas in algebraic number theory.
Course content/topics
L]

Algebraic numbers and algebraic integers

Degtees; minimal polynomials; algebraic number fields

Basis, norm, and trace of elements of number fields
Discriminants; rings of integers

Bases, norms, and discriminants of rings of integers; ideal norms
Dedekind domains: ideal factorization in rings of integers
Equivalent ideals; ideal classes; Dedekind’s class number formula
The ideal class group; unique factorization into prime ideals
Decomposition of rational primes; ramification

Units; Dirichlet’s unit theorem

Dedekind zeta functions and Hecke L-functions

Elliptic curves over number fields

Zeta functions of elliptic curves

The Birch and Swinnerton-Dyer conjecture
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