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In this course, we will study certain topicsin elementary number theory, including (but not limited to)
divisibility, congruences, quadratic reciprocity, and quadratic forms. Some abstract algebra will be introduced
in class as atool of number theory.
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The classis meant to help students of all disciplinesimprove their knowledgesin number theory and enhance
their mathematical sophistication.
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Below are the contents and schedules of the course. The lectures, as well as their orders, may be modified,
depending on students backgrounds and understanding of the course materials.

(1) Introduction (1 week)

-Some basics in set theory and logic, motivating examples and conjectures.
(2) Divisibility (3 weeks)

-The division algorithm, prime numbers,

-The fundamental theorem of arithmetic.

(3) Congruences (4 weeks)

-Congruence relations;

-Fermat's little theorem and Euler's generalization;
-The Chinese Remainder theorem, Hensdl's lemma;
(4) Quadratic reciprocity (4 weeks)

-Legendre symbols, the reciprocity law;

-Gaussian integers, two sguares theorem.

(5) Binary quadratic forms (4 weeks)

-The Jacobi symbols;

-Equivalence of binary quadratic forms.

(6) Feedback (1 week)
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The evaluation consists of three weighted parts:

-Discussion performance in class (20%).

-Presentation (60%): Each student reviews a mathematical topic assigned by the instructor. Such atopicis
typically a section from the textbook below.

-Report (20%): Y our report covers the details of your presentation. Each student needs to email the report to
the instructor no later than Friday of Week 15.

Quest for Mathematics II-E2(2) L




Quest for Mathematics II-E2(2)

Andre Weil  Number Theory for Beginners Springer, 1979

Ivan Niven, Herbert Zuckerman, Hugh Montgomery  An Introduction to the Theory of Numbers.
Wiley, 1991.

There is no need to purchase the textbooks. Severa pdf versions of the books are available online for free.
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Along with preparation and review, students are encouraged to form study groups.
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