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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.

1. R4 HR Course Title #i8% W Topics in Number Theory

R R .
2. % A Department of Mathematics
Originating Department

3. REES MA319
Course Code

4.  HFEZES Credit Value 2
5. R Lk k151 Major Elective Courses
Course Type
TR
6. A K2 Summer
Semester
BRES e . .
7. HEXiE English & Chinese

Teaching Language
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8 HREREUT) Wu Zhengyao, Department of Mathematics, Shantou University
) Instructor(s), Affiliation& | Email: wuzhengyao@stu.edu.cn
Contact Webpag: http://wuzhengyao.oschina.io/homepage/

(For team teaching, please list
all instructors)
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Tutor/TA(s), Contact
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A;i'::f'n‘:::sk‘;zuire;;nts ® | Elementary Number Theory (MA209-16), Abstract Algebra(MA214), Mathematical
Analysis Ill (MA203a)or Real Analysis(MA213-16)
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This course is a subsequent course to the Abstract Algebra course for students majored in pure and applied
mathematics. It aims at leading students into selected topics in modern number theory, and for those who are interested
in further study and research in number theory or algebraic geometry, the course will help them to lay down a solid
foundation in background knowledge. As a course in selected topics, the contents may vary slightly each year according
to the instructor. The main topics to be covered include: Number fields, algebraic integers, discrete valuations and
discrete valuation rings, weak approximation theorem, complete discrete valuation fields and their extensions, local fields,
introduction to class field theory, etc.
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An adequate training through this course should help the students to understand some important theories in modern
number theory, such as algebraic number fields, local fields and ramification theory. Also, students are expected to
gradually foster the ability of deep self-teaching and independent, innovative study of research topics.

RENEEEERR (WERESVRICE, WREAZNATUMZES mEASEREREY, #EHHIEY
EX I

Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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1.1 TR
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1.3 Ja 3 5 R e
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3.5 Krasner 5|3

3.6 RIS

Chapter 1 Complements in ring theory and field theory (8h)
1.1 Noetherian rings

1.2 Introduction to module theory

1.3 Local rings and localization

1.4 Field extensions and their traces and norms
1.5 Galois theory

Chapter 2 Absolute values and discrete valuations of fields (14h)
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2.1 Absolute values of fields and their equivalence classes
2.2 Discrete valuations

2.3 Absolute values of the field of rational numbers
2.4 Weak approximation theorem

2.5 Completions of valued fields

2.6 Hensel's lemma

2.7 Extensions of non-archimedean absolute values
2.8 Newton’s polygon

Chapter 3 Local fields an their extensions (10h)
3.1 Definition and properties of local fields

3.2 Unramified extensions

3.3 Totally ramified extensions

3.4 Ramification subgroups

3.5 Krasner’s lemma

3.6 Introduction to local class field theory

18. Bt R ESE%E Textbook and Supplementary Readings

##f Textbook:
J. S. Milne's notes: Algebraic Number Theory, available at https://www.jmilne.org/math/CourseNotes/ant.html

Hi# 2% 4 Supplementary Readings:

J.-P. Serre, Local Fields, Graduate Texts in Math. no.67, Springer, 1979
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Assignments
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Others (The
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necessary)
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This Course has been approved by the following person or committee of authority




