Linear forms in logarithms and Diophantine analysis (60 hours)

Course description

In this course we will describe in details application of linear forms in logarithms of algebraic numbers to Diophantine problems.

The introduction will cover some results from Diophantine approximations and algebraic number theory that we will use later in solving Diophantine equations.

Main part of the course will study linear forms as one of the modern method for solving Diophantine equations. Linear form in logarithms of algebraic numbers is an expression of the form 
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 are integers. From Baker's theory (theorems of Baker-Wustholz and Matveev) we get a lower bound for this form. For applications of linear forms to solving Diophantine equation the strategy is following. We first associate 'large' solutions of Diophantine equation to a 'very small value' of specific linear form in logarithms, which gives us an upper bound for the values of this linear form corresponding to a solution of the equation. After that, comparing this upper bound with the lower bound from Baker's theory, we get an upper bound for the values of the unknowns of our Diophantine equation. Usually this upper bound will be very large, so we will describe some methods from Diophantine approximations (continued fractions and LLL-algorithm) that will reduce this bound. We will describe those methods in details on some problems. The problems will include some equations with recurrence sequences, systems of simultaneous pellian equations, Catalan equation and Thue equations. 

It will be assumed that the students are familiar with the basic notions and results from number theory.
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