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MATH2400 – Course Outline

Course Authority/Lecturer: Prof. Igor Shparlinski

RC-5112; email: igor.shparlinski@unsw.edu.au

Timetable:

Lectures There will be three lectures a week, to be advised.

Tutorials: There will be one tutorial a week, to be advised.

Syllabus:

The topics will be presented in the following order:

0. Introduction: the discrete versus continuous divide in mathematics:

The Greek discovery of incommensurability and irrationality.

1. Natural Numbers and Integers:

Natural Numbers; Algebraic Properties; Division; Divisibility; Euclid’s Algorithm; Primes.

2. Representation of Numbers:

Integers; Rationals; Reals; Continued Fractions.

3. Modular Arithmetic:

Congruences; Divisibility Tests.

4. Solving Linear Equations:

In Integers; Modulo n; Chinese Remainder Theorem.

5. Powers and Roots:

Fermat’s Theorem; Euler’s Theorem.

6. Applications:

Arithmetic of Large Numbers; Primality testing; Cryptography; Error-correcting codes.

7. Polynomials

Arithmetic; common divisors; factorisation; modular arithmetic; Polynomial Equations;

Factorising over fields.

8. Finite Fields:

General Theory; Properties of Finite Fields; Primitive Elements; Minimal Polynomials.

9. Error correcting codes:

Hamming codes; BCH codes for one and two errors.

Assessment:

Class test 1 (week 5) 20%

Class test 2 (week 9) 20%

Final examination 60 %
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Class tests:

These will be held in Weeks 5 and 9. The tests will last 40 minutes. They will include all the

material covered in lectures up to and including the week before the tests. Non-programmable

scientific calculators should be taken to the test; also student cards for identification.

Course Resources:

• Skeleton lecture notes will be available on Moodle. These will be the notes used in class.

• A set of exercises (with numerical answers) will be given out in the first lecture.

• Recommended Reading:

L. Childs. (1984) A Concrete Introduction to Higher Algebra Springer-Verlag, P512/84.

• Website

General information, Problem sets, are available through Moodle.

Aims:

Since the introduction of digital computers, the importance of discrete and thus finite problems

in mathematics has become apparent. For this reason this course, which introduces students to

some basic ideas on Finite Mathematics, should prove useful to future Computer Scientists and

Software Engineers while at the same time providing Mathematics students with an introduction

to ideas in Number Theory, the theory of finite fields, cryptography and Algebraic Coding The-

ory. There is a follow-on course, MATH3411, Information, Codes and Ciphers, which develops

the ideas in greater depth.

Objectives:

By the end of this course you should be able to do the following

• Prove theorems and solve problems in basic number theory and algebra in the areas

mentioned in the syllabus.

• Apply the above theory to aspects of cryptography and error correcting codes.

Attendance:

Attendance at lectures and tutorials is highly recommended. Rolls will be taken sometimes in

tutorials. If you choose not to attend classes, then you may miss out on important information

and you will certainly not get the most out of the course.

Learning and Teaching Philosophy:

We believe that effective learning is achieved when students attend all classes, have prepared

effectively for classes by reading through previous lecture notes, in the case of lectures, and,

in the case of tutorials, by having made a serious attempt at doing for themselves the tutorial

problems prior to the tutorials.

Furthermore, lectures should be viewed by the student as an opportunity to learn, rather than

just copy down lecture notes. The skeleton lecture note and scan approach will greatly facilitate

this as it it not necessary to copy in lectures at all.

Effective learning is achieved when students have a genuine interest in the subject and make a

serious effort to master the basic material.

As with all maths courses, it’s not just about formulas and methods but about understanding

why things are so. Proofs are important though this course is not as full of proofs as some.
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Assessment Rationale:

The class tests will provide feedback on the student’s progress and an opportunity for the student

to demonstrate a mastery of the basic techniques and ideas covered up to that point.

Graduate Attributes:

Research, inquiry and computational skills, capability and motivation for intellectual develop-

ment, information technology literacy.

Teaching Strategies:

Formal instruction, interactive tutorial exercises, web-based skeleton lecture notes.

Course Evaluation and Development:

You will be asked to complete a Course Evaluation for this course some time before the end of

Session. These forms, along with any verbal comments you may wish to make, will form the

basis for ongoing development of this course and its presentation.

Additional Assessment:

Please refer to the School of Mathematics document “Advice on additional assessment”. Stu-

dents must adhere strictly to these provisions and be available at the nominated times. Note

the rule about additional assessment for provisional marks in the range 45-49, without special

notification. Note that additional assessment will only be granted to students who have achieved

at least 45% in their tests and have regularly attended tutorials.

If you have medical problems or suffer misadventure that means you miss the mid-session test

or more than a few lectures and tutorials, then you should contact the lecturer immediately.

For details regarding Additional Assessment see the School of Mathematics Web Page https:

//www.maths.unsw.edu.au/currentstudents/additional-assessment
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