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MATH3570 – Course Outline

Information about the course

Course Authority: Associate Professor Ian Doust

Lecturer: Ian Doust RC-6113, email i.doust@unsw.edu.au.

Consultation: Please use email to arrange an appointment.

Credit & Prerequisites:

This course counts for 3 Units of Credit (6UOC).

It is a compulsory1 component of the program for mathematics teachers

Prerequisites: 12 units of credit in Level II Mathematics courses

Excluded: MATH3611

Lectures: Mon 11am and Tue 3pm in Old Main Building Rooom G32

Tutorials: The second class in even weeks will be a tutorial (except week 8 when

we have a test)

Moodle: Notes, problems sets, sample exams etc for the course will be provided

on Moodle.

Course aims

Much like your phone, or your car, or even your fridge, calculus is one of the things

that you are very competent at using — but without really understanding how and

why it works. As your learnt calculus, you were given things like the quotient rule

and L’Hôpital’s rule, but you probably can’t tell me why they hold.

The first aim of this course is to get you to look back at calculus with the eyes of

a more experienced practitioner, and to take a more questioning approach to that

of a newcomer. Many of you will soon have to teach calculus, so you need to be

equipped when a good student asks you ‘why’. Or, ‘is the following true?’. We’ll

look at not just why the main theorems are true, but why the definitions are the

way that they are, and why the hypotheses of the theorems are needed.

One aspect of that will be to introduce you to some of the weirder functions. A small

child’s view of what an animal is is restricted to ‘dog, cat, elephant’. Most beginning

calculus student’s view of what a function is is not much more sophisticated, so we’ll

look at some of the more exotic inhabitants of the function zoo.

1unless the higher course MATH3611 is taken instead.
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The second aim of the course is to give you some exposure to the methods of proof

that underlie the field of mathematical analysis. These ideas postdate the develop-

ment of calculus by hundreds of years, but finally enabled us to put calculus on a

rigorous footing. (‘Proof’ is an important component of the new HSC syllabuses, so

it would be good to get some experience with this!)

As a student, you often are just concentrated on whether you get the same answer

as the back of the book. But when you head off into the real world (whether or

not as a teacher) just giving an answer is not enough. You actually need to be able

to explain where it came from in a way that someone else can follow. So the third

aim of this course is to give you some practice at technical writing. As mathematics

graduates you should be able to write stuff at the same level as a textbook!

Note that this is not a course on how to teach calculus! But hopefully after doing

the course you will be better placed to do so.

Assessment

Overview:

Task Due Date Weighting

Assignment week 4 20%

Test week 8 20%

On-line activities week 10* 10%

Exam 50%

Total 100%

Assignment: The assignment will give an opportunity for students to practice

carefully writing mathematics. The problems will be a little more challenging

than typical test problems — you’ll probably have to go away and think about

them for a while. And once you have a solution, you will probaly have to rework

it once or twice to make the arguments are clean and clear as possible.

Draconian late penalties will apply — if you have a good reason to need an

extension, you should contact the lecturer as soon as possible. [Note that the

university has centralised special consideration requests this year. See below!]

Test: The test will give students an opportunity to test their understanding of the

basic concepts in the course and will provide students with some feedback.

On-line activites: There is a small 15 minute pre-quiz (worth 1 mark) at the start

of the course, mainly to get you thinking and to let me know what you think

you can or can’t do. Anyone seriously attempting the quiz gets the mark!

The remaining 9 marks are for an Examples Portfolio. Mathematics is about

important examples as well as theorems. You need to be able to illustrate
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the theory with well-chosen examples. As the course progresses you will build

up a small portfolio of your own examples and counterexamples. The final

portfolio will be due at the end of week 10. (*) Specific parts of the portfolio

will need to be submitted by the ends of weeks 3, 5 and 7 so that feedback

can be provided.

Exam: The final two hour examination will assess student mastery of the material

covered in the lectures. The exam will be worth 50% of your final mark. As

we have changed the course a little this year, I will provide a sample exam so

that you can see what sort of questions might be asked. Further details about

the final examination will be available in class closer to the time.

Special consideration: The university has centralised special consideration re-

quests this year, presumably via an on-line form. If all your paperwork is in order,

the central administration will determine what consideration is applied using a stan-

dard algorithm.

Students may wish to discuss matters with the lecturer first to determine whether

a formal special consideration request is appropriate.

Grading criteria

Roughly speaking, here is what I expect for the various grades:

Grade Standard

PS Knowledge of the main concepts, definitions and theorems.

Ability to produce a simple proof using these, given time.

CR Shows undertanding of the main concepts, definitions and the-

orems. Knows some examples. Can make a decent attempt at

more complex proofs in assignments and can manage simple

proofs under exam conditions.

DN No major misunderstandings of the concepts and a good

knowledge of main examples. Only misses more subtle points

in most proofs in assignments and can have a decent go at

harder proofs in the exam.

HD Excellent understanding of the concepts and examples in the

course. Proofs mainly watertight, especially in the assign-

ments. For a top HD a level of mathematical flair and sophis-

tication is expected.

Depending on the ability of the class, the exam will be set to best allow me to test

the above things and to differentiate between students. The performance bands in

the exam will be mapped to the appropriate standard mark ranges (eg PS 50—64,
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HD 85—100) before being added to the assignment marks to produce a preliminary

mark. Closer to the end of session I will give the class some idea of what sort of

expectations I have for raw marks in the final exam.

We may do a small degree of final tweaking to the preliminary mark to avoid

grade boundaries ending up in unfortunate places and to ensure consistency be-

tween courses.

Course timetable

This is the first year that we have taught this course over 10 weeks. The table below

gives a guide as to what I hope to cover, but it is likely that we will need to adjust

this as the session progresses.

Week Lecs Topics

1 2 Introduction. Some history. What are the main theo-

rems? How are they related? What is not true?

2 1 Quantified statements. Limits of sequences

3 2 What are the real numbers? Supremum and infimum.

Sequence Monotone Convergence Theorem.

4 1 Cauchy sequences.

5 2 Limits of functions at a point. Continuity. Sequential

continuity. Intermediate Value Theorem.

6 1 Max-Min Theorem. Differentiability.

7 2 The differentiation rules. Rolle’s Theorem. Mean Value

Theorem.

8 1 Integration.

9 2 The Fundamental Theorms of Calculus. Sequences and

series of functions.

10 1 Review

Total 15

Additional resources and support

Course notes and problems

A set of course notes will be posted on Moodle. Not everything in the notes will

be covered in detail in the lectures — and the lectures may include some material

which was omitted from the notes!

The course notes include many problems and exercises which students should at-

tempt in order to enhance mastery of the course. We will discuss some of these

problems in the tutorial classes.
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Textbooks

There is no set text for this course.

The content of the course will be defined by the lectures. Any book on elementary

calculus (such as the standard first and second year text Calculus: One and Several

Variables by Salas, Hille and Etgen) may prove useful. (This course is concerned

only with one variable calculus).

For books more closely connected to the themes of this course, you may consult any

of:

• Calculus by Michael Spivak (1st ed., Addison-Wesley/Benjamin, 1967; 2nd ed.

Publish or Perish, 1980; 3rd ed. Cambridge Univ. Press, 2006)

• Elementary Mathematical Analysis by Colin Clark (2nd ed. Belmont, 1982),

previously pub- lished as The Theoretical Side of Calculus.

• Introduction to Analysis by Edward D Gaughan, (5th ed., Brooks and Cole,

1998)

• Principles of Mathematical Analysis by Walter Rudin, (McGraw Hill, 3rd ed,

1976).

• Real Analysis by Frank Morgan, (1st ed. American Mathematical Society,

2005).

The book by Spivak is a classic first university level calculus text with a chatty,

readable style but is also quite rigorous on proofs and the foundations of calculus.

The book by Gaughan covers most of the material of this course and is closest to

the aims of this course. The book by Rudin is a rather more advanced. You will

not have to buy any of these books but I would highly recommend Spivak’s book,

if not for now, then for your future career as a mathematics teacher.

Course Evaluation and Development

The School of Mathematics and Statistics evaluates each course each time it is

run. We carefully consider the student responses and their implications for course

development. It is common practice to discuss informally with students how the

course and their mastery of it are progressing.

Given that this will be the first time that we have taught this course in a 10 week

model, your feedback at the end of the session will be particularly important.

6



Student Learning Outcomes

By the end of the course students should possess the level of understanding required

to teach calculus to the next generation of mathematics students.

Students will develop the ability to think independently to produce appropriate

examples to illustrate the theory of calculus. They will develop their ability to

express their mathematics clearly and correctly in a professional manner.

Relation to graduate attributes: The above outcomes are related to the de-

velopment of the Science Faculty Graduate Attributes, in particular: 1.Research,

inquiry and analytical thinking abilities, 4. Communication, 6. Informa-

tion literacy

Teaching strategies underpinning the course

New ideas and skills are introduced and demonstrated in lectures and problem ses-

sions, then students develop these skills by applying them to specific tasks in problem

sheets and assessments.

Rationale for learning and teaching strategies

We believe that effective learning is best supported by a climate of inquiry, in which

students are actively engaged in the learning process. Hence this course is structured

with a strong emphasis on problem-solving tasks in assessment tasks, and students

are expected to devote the majority of their class and study time to the solving of

such tasks.

Rationale for Assignments: Assignments will give an opportunity for students to

try their hand at more difficult problems requiring more than one line of argument

and also introduce them to aspects of the subject which are not explicitly covered

in lectures.

Rationale for Examinations: The final examination will assess student mastery

of the material covered in the lectures.

Assessment criteria: The main criteria for marking all assessment tasks will be

creativity, and clear and logical presentation of correct solutions.

Knowledge and abilities assessed: All assessment tasks will assess the learning

outcomes outlined above.
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Administrative matters

Equity and diversity issues

Students with any special needs and requests should either see the lecturer as soon

as possible, or ensure that Disability Services or the Counselling Service sends ap-

propriate documentation.

We are happy to make appropriate adjustments where necessary. . . but we need to

be aware of what needs to be done. We are mindful that some issues may be delicate

or confidential, but it helps if the lecturer is at least made aware that an issue exists.

Additional Assessment

All students should carefully read the information regarding additional assessment

in mathematics courses at UNSW. The details may be found on the school’s website.

Additional assessment may be offered to students who

• miss the final exam through illness or misadventure;

• are affected by serious illness or misadventure in the period leading up to or

during the final exam;

• obtain a final mark in the range 45–49 (‘Concessional Additional Assessment’).

Additional assessment may be of a different form to the original final examination.

Concessional Additional Assessment: Students with marks in the range 45–

49 do not need to apply to undertake the Additional Assessment. It is however

their responsibility to determine when and where the Additional Assessment will

take place; the school will not be notifying students individually of this. After

Concessional Additional Assessment the final mark is calculated by replacing the

Final Exam mark by the Additional Assessment Exam mark if this is higher; however

the Final mark will not be increased to a mark higher than 50.

Plagiarism and academic honesty

Plagiarism is the presentation of the thoughts or work of another as one’s own.

You should consult the University web page on plagiarism. Plagiarism is the pre-

sentation 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 can be found at https://student.unsw.edu.au/plagiarism.

You should be also be aware that plagiarism rules vary significantly from discipline

to discipline. Some issues that are mathematics specific are discussed below.
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Plagiarism in mathematics

The plagiarism rules do not preclude you from consulting references and discussing

questions with other people. Indeed you can often learn a great deal from such

discussions. It just means that you need to be clear and honest about where the

ideas came from. This can usually be covered by a sentence such as ‘This proof is

based on the proof of Theorem 3.2.1 in . . . ’ or ‘The clever idea to consider random

subsets of Γ was provided by Fred’.

Note in particular that:

• You will not lose marks because you found the answer in a book

(great research!) or were helped by a friend.

• You will lose marks if you don’t say where you found a solution, or

who helped you, or if you copy something without understanding

what you have written.

You don’t need to reference definitions, theorems etc that you would expect everyone

in the course to know (eg the Intermediate Value Theorem, or the definition of an

analytic function, or something from the lectures). On the other hand, if your proof

depends on a slightly more unusual theorem (eg Jensen’s formula), then you should

(a) check that that theorem doesn’t depend on the thing that you have been asked

to prove, and (b) give a reference to where you found the result. Your solutions

should be written so that a fellow student could read and follow what you have done

— keep this in mind as you are writing up your work.

Obviously straight copying of someone else’s assignment is both unethical and easily

detected. You should never provide your written solutions to another student; in-

evitably their work will look just like yours and you’ll both be penalized. If you work

on a problem with a friend, make sure that you each write it up quite separately

(and mention that you discussed the problem with your classmate).

Similarly, you should never copy word-for-word something that find in a text/web-

page/. . . . In mathematics there is a limit to how much one can rearrange a proof

to make it look like yours, so we allow greater degrees of similarlity than would be

acceptable in many other disciplines. However it is almost never the case that you

find a proof that has the same sort of notation that we are using, exactly the same

definitions and theorems etc. You always need to adapt these things to the context

of the course that you are doing.

It is very easy to tell when someone has copied something and not understood it.

(And remember, if you found the solution via a web search, we can find it too!)

Serious cases of plagiarism will attract severe penalties.
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