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The course's main objectives will be to familiarize the students with basics of modern number
theory and the most essential tools in research in number theory, especially the classic results of
algebraic number theory. After taking this course, students are expected to have the ability to
dive further into research topics in number theory.
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This is a theoretical course, taught by classroom lectures.
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Chapter 1 Arithmetic over finite fields




11.

12.

1.1 Quadratic reciprocity and quadratic Gauss sums
1.2 Characters, Gauss and Jacobi sums

1.3 Equations over finite fields

Chapter 2 Algebraic integers and number fields

2.1 Integral extensions

224 Quadratic fields, cubic and quartic reciprocity

2.3 Dedekind domains and ideal theory

2.4 Extension of Dedekind domains and ramification of primes
2.5 Cyclotomic fields

2.6 Finiteness theorems using geometry of numbers
Chapter 3 Discrete valuations and local fields

3.1 Absolute values and valuations

3.2 Hensel’s lemma and Newton polygon

33 Extensions and ramification of discrete valuations
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Course Assessment
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Grading policy: homework 20%; midterm 30%, final exam: 50%
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Textbook and Supplementary Readings

HH Textbook: M H 4wt X Lecture notes by the instructor

HAh 22 BTk} Supplementary readings:

K. Ireland and M. Rosen, A classical introduction to modern number theory, 2" edition,
J.-P. Serre, Local fields,
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