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The course introduces contemporary I-function theory through the Selberg class and its
generalizations, analytical properties of I-functions, the distribution of their zeros, and generalizations
of the Riemann hypothesis. It focuses on functional equations, Euler products, zero-free regions,
Aims and spectral and probabﬂistic methods, zt'nd n}lmericalv glgorithms fgr c.omputing L-functions and their
intended Zeros. Co'mpu.tatlonal approaches using high-precision arithmetic, interval methods, and numerical
. software libraries are also examined.
learning
outcomes . . . . . .
Upon completion, students will be able to analyze major classes of I-functions and their analytical
properties, understand contemporary formulations and generalizations of the Riemann hypothesis, use
asymptotic, spectral, and probabilistic methods, and implement numerical algorithms for evaluating I -
functions and locating their zeros in analytic number theory research.

Course content/topics

e Dirichlet series, Euler products, and analytic continuation of I-functions
e TFunctional equations, gamma factors, and invariants of I-functions

e The Selberg class and its axiomatic structure

e Generalizations and modifications of the Selberg class

e Analytical properties, zero distributions, and zero-free regions

e Generalizations of the Riemann hypothesis in the Selberg class

e  Explicit formulas and asymptotic methods in I-function theory

e Spectral, probabilistic, and random matrix methods for studying zeros

e Numerical methods for computing L-functions and their zeros

e  High-precision algorithms, interval arithmetic, and the Arb library

e  Computational experiments and contemporaty problems in I-function theory
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