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MATH2521 – Course Outline

Course Authority and lecturer: David Angell, Red Centre 3093, phone 9385 7061, email

david.angell@unsw.edu.au.

Consultation hours: Mondays 2–5 p.m., Wednesdays 2–4 p.m.

Credit: 6 Units of Credit (6UOC).

Assumed knowledge: MATH1231 or MATH1241 or MATH1251.

Exclusions: MATH2621 and MATH2520.

Lectures will be held in weeks 1–3 and 5–10 on Mondays from 9 a.m. to 11 a.m., and in

weeks 1–5 and 7–10 on Wednesdays from 9 a.m. to 11 a.m. All lectures will be in Webster

Lecture Theatre B. Note that Monday 7 October (week 4) is a public holiday.

Tutorials. There will be one tutorial per week, from week 1 to week 10. Available times

(unless they are already full up) are Mondays 2 p.m., Mondays 3 p.m., Tuesdays 12 noon and

Wednesdays 11 a.m.

Note that these times and locations are correct at time of printing, however they may change.

Please check your online timetable for the most up–to–date information.

About this course. MATH2521 is a core second year mathematics course. Either this

course or MATH2621 Higher Complex Analysis is compulsory for Mathematics majors. The

higher version is strongly recommended for students intending to proceed to Honours in

mathematics.

Ordinary or higher? If you have obtained a mark of at least 70 in MATH1231 or MATH1241

or MATH1251, you are eligible to enrol in MATH2621. The higher course contains a large

amount of extra, theoretical material compared to MATH2521. Because of the greater diffi-

culty of MATH2621, the marks of both classes are scaled to make sure as far as possible that

an equivalent performance will be awarded the same mark whichever subject is taken. As a

result, few distinctions and very few high distinctions will be awarded in MATH2521.

Course aims. All the work you have done on complex numbers in school and first year has

concerned the algebra of complex numbers. In this course we begin to study analysis, that

is, calculus, of complex numbers and complex functions. The differences between complex

and real analysis are often unexpected and very surprising. Moreover, the ideas of complex

analysis often shed a new light on real analysis, explaining certain phenomena which are hard

to understand from a purely real perspective; and they can be used to facilitate computations

of real expressions (in particular, integrals and sums) which are difficult or impossible to carry

out by purely real methods.

Student learning outcomes. By regularly attending lectures, attempting practice prob-

lems and participating in tutorials, you will

• understand the main properties and examples of analytic functions;

• be able to compute and manipulate series expansions for analytic functions;

• know and be able to use the major integral theorems;
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• be able to identify and classify zeros and poles of functions and find their residues;

• be able to calculate certain real improper and trigonometric integrals using complex

analytic methods.

Relation to graduate attributes. The above outcomes are related to the development of

the Science Faculty Graduate Attributes, in particular: 1. Research, inquiry and analytical

thinking abilities, 4. Communication.

Teaching strategies underpinning the course. New ideas and skills are introduced and

demonstrated in lectures, then students develop these skills by applying them to specific

tasks in tutorials and assessments. Students should attend all classes, prepare for lectures

by reading through previous lecture notes, and work through practice problems prior to the

tutorial.

Rationale for learning and teaching strategies. The course is structured to create

a climate of enquiry in which students are actively engaged in the learning process. The

emphasis is on problem–solving in tutorials and in the assessment; students are expected to

devote the majority of their study time to this.

Assessment. UNSW assesses students under a “standards based” assessment policy. For

more information on how this policy is applied in the School of Mathematics and Statistics, see

www.maths.unsw.edu.au/currentstudents/assessment-policies. In particular, please

note carefully the following excerpt from this page.

The School of Mathematics and Statistics expects students to give solutions to prob-

lems and questions in tests, assignments and exams with the steps and arguments

explained clearly and logically. You should attempt as far as possible to present your

work to the same standard of exposition as given in lectures, notes and text books.

The timetable for assessment is given below.

Task Details Weight

Online first year revision test no later than week 3 10%

Class test 1 Week 5 20%

Class test 2 Week 8 20%

Final examination scheduled by the University 50%

You should keep all marked assessment tasks until the end of semester in case an error has

been made in recording the marks. Your marks will be available online, and you should check

these well before the end of semester.

Class tests. The class tests will be held at the beginning of the Monday lecture in weeks 5

and 8, and will last about 45 minutes. They are designed to give you a chance to assess your

mastery of the course material, including both the theoretical and computational aspects of

the course. Marks will be awarded for correct working, logical setting out and appropriate

explanations and not just the final answer. Announcements will be made in lectures about

the topics that are examinable.

www.maths.unsw.edu.au/currentstudents/assessment-policies
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Normal exam conditions apply in tests. In particular, you must bring writing paper, pens, a

stapler and your student card to each test, you must not consult any kind of written material

during the test, and you must not try to get assistance from or give assistance to any other

person. You will not be allowed to use a calculator in class tests.

If you are absent from the test for illness or other reason, you must apply for special con-

sideration using the UNSW Special Consideration online service. For details, and all other

MathsStats policies of assessment, see student.unsw.edu.au/special-consideration and

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

If you miss a class test and provide valid documentation, you will be permitted to take a resit

version of the test. This resit will be offered a week or two after the original test, at a time

outside the usual class times, probably at either 8 a.m. or 6 p.m. on a day to be agreed (and

depending on availability of a room). If you are absent without a medical certificate you will

receive a mark equivalent to zero for that task.

Final exam. The final two–hour exam is the major assessment task; its purpose is to deter-

mine the level of student mastery of both the theoretical and computational course material.

You may bring a UNSW approved calculator to the exam, so long as it carries a UNSW sticker

which shows that the calculator has been checked. These stickers may be obtained from the

School of Mathematics and Statistics Office, and other Faculty Student Centres or Schools.

See www.maths.unsw.edu.au/currentstudents/exam-information-and-timetables for a

link to the list of approved calculators.

Resources for students. There is no set textbook and no one book covers all the course.

The lectures, available through Moodle, will comprehensively cover the material and the

lectures will define the course.

There are many texts on complex analysis in the library; you may want to look at:

• J.W. Brown and R.V. Churchill, Complex Variables and Applications, McGraw–Hill,

9th edition, 2014. Older editions should also be fine, though you may have to search

the index to find the topics you need.

• M.R. Spiegel, Complex Variables, Schaum Outline Series, McGraw–Hill, 1964.

Sets of problems will also be available on Moodle. These problems are for you to do to

enhance your understanding of the course: some of the problems may be done in tutorials,

but you will learn a lot more if you try to do them before the tutorial.

Brief answers to the tutorial problems will be published, but not full solutions. If you wish to

see a solution to a tutorial problem you are having trouble with, raise that problem in your

tutorial with your tutor, or consult staff during office hours.

Course evaluation and development. The School of Mathematics and Statistics evalu-

ates each course each time it is run. We carefully consider the student responses and their

implications for course development. Feedback is very important to us, so please don’t leave

it to the end of the course to pass on any ideas.

Administrative matters.

student.unsw.edu.au/special-consideration
www.maths.unsw.edu.au/currentstudents/assessment-policies
www.maths.unsw.edu.au/currentstudents/exam-information-and-timetables
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Additional assessment. For the School of Mathematics and Statistics policies on additional

assessment, go to www.maths.unsw.edu.au/currentstudents/special-consideration-

illness-misadventure.

School rules and regulations. Fuller details of the rules regarding attendance, release of

marks, special consideration etc. are available via the School of Mathematics and Statistics

web page at www.maths.unsw.edu.au/currentstudents/assessment-policies.

Plagiarism and academic honesty. Plagiarism is the presentation of the thoughts or work

of another as one’s own. Issues you must be aware of regarding plagiarism and the University’s

policies on academic honesty and plagiarism are at student.unsw.edu.au/plagiarism and

my.unsw.edu.au/student/academiclife/Plagiarism.pdf.

Syllabus and approximate course schedule.

Topic weeks

1. Introduction, complex transformations 1

2. Limits, continuity, differentiability 1–2

3. Analytic and harmonic functions 2

4. Exponential, trigonometric and hyperbolic functions 3

5. Logarithms and complex exponents 3

6. Linear fractional transformations 4

Class test 1 5

7. Contour integrals 5

8. The Cauchy Integral Formula 6

9. Taylor and Laurent series 7

Class test 2 8

10. Singularities and residues 8

11. Complex methods for real integrals 9

12. Laplace transforms 10

13. Conformal mapping 10

www.maths.unsw.edu.au/currentstudents/special-consideration-
illness-misadventure
www.maths.unsw.edu.au/currentstudents/assessment-policies
student.unsw.edu.au/plagiarism
my.unsw.edu.au/student/academiclife/Plagiarism.pdf
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