Mathematics at the University of Canberra:
Majors, Minors & Units
The Discipline of Mathematics and Statistics within the Faculty of Information Sciences and Engineering offers a variety of units, majors and minors for students at the University of Canberra. This includes those reading for degrees in Science, Commerce, Education, Engineering and other fields. These units are tailored to the needs of students and are contextualised according to their field of study. Those enrolled in Mathematics and Statistics units also have opportunity to make use of the Faculty of Information Sciences and Engineering’s Student Learning Resource Centre (SLRC) http://www.canberra.edu.au/faculties/science/src. This provides further assistance and support outside scheduled class time (see Timetable at 
http://www.canberra.edu.au/faculties/ise/student_support/ISE_Learning_Centre/timetable) 

This document provides information on units, majors and minors offered by the Discipline of Mathematics and Statistics. It also provides contact and other details of Mathematics and Statistics academic staff and the units they are convening in 2010. The Head of Discipline, Dr Peter Vassiliou, whose contact details are given at the end, is happy to answer any further questions you may have.  
Majors in Mathematics
This is for students wishing to count a Mathematics Major as part of their degree. A major in mathematics can be constructed from the table below.
	
	
	Semester 1
	
	Semester 2

	Year 1
	0577
8222
	Mathematical Methods

Or

Engineering Maths 1
	0577
8225
	Mathematical Methods
Or

Engineering Maths 2

	Year 2
	8110
6699
	Linear Algebra
Or

Discrete Mathematics
	8103
	Mathematical Modelling

	Year 3
	6543
	Mathematical Structures
	8104
6539
	Mathematical Perspectives
Or

Coding Theory


To obtain a major in mathematics you take one mathematics unit in each semester for six semesters. You can choose units according to your interests as described in the table above. The only restriction is that you can’t count both Engineering Maths 2 and Linear Algebra as part of your mathematics major and you must satisfy the prerequisites for each unit. Thus for instance, it will generally be necessary to have done either Engineering Maths 1 or Mathematical Methods by the end of Semester 1 of your second year. 
A major in mathematics is essential for those planning a career as a teacher whose primary teaching area is mathematics. This is especially the case for those who wish to teach mathematics up to year 12. The following table will enable students to create a major for those wishing to make mathematics their primary teaching area in secondary school. These units have been designed to meet the requirements of the NSW Department of Education.
	
	
	Semester 1
	
	Semester 2

	Year 1
	0577

8222
	Mathematical Methods

Or

Engineering Maths 1
	0577
8225
	Mathematical Methods
Or

Engineering Maths 2

	Year 2
	8110
6699
	Linear Algebra

Or

Discrete Mathematics
	8103
	Mathematical Modelling

	Year 3
	6543
	Mathematical Structures
	8104

	Mathematical Perspectives



Majors for Secondary Mathematics Teachers

Minors in Mathematics
A Mathematics minor consists of four units normally two level 1 and two at least at level 2 except with the permission of the Head of Mathematics and Statistics. The level 1 units that are available are Discrete Mathematics, Mathematical Methods, Engineering Mathematics 1 and Engineering Mathematics 2. Students cannot count both Linear Algebra and Engineering Mathematics 2 as part of their minor in mathematics. 
Getting a second teaching area in mathematics

For students seeking to build careers in secondary school teaching and wish to add mathematics as their second teaching area then a minor in mathematics can be undertaken for this purpose. This will still qualify you to teach mathematics up to year 12. You can design your minor according to the following table.
	
	Semester 1
	
	Semester 2

	6698
8222
	Discrete Mathematics

Or

Engineering Maths 1


	0577
	Mathematical Methods



	8110

6543
	Linear Algebra

Or

Mathematical Structures
	8104
8103
	Mathematical Perspectives

Or

Mathematical Modelling


Minors for Secondary Mathematics Teachers

Including Mathematical Perspectives in your minor is highly recommended for a career in mathematics teaching at secondary school.  A program designed from the options in the table above will give you the essentials in Calculus and Algebra that you require in your teaching of mathematics up to year 10. Note that you cannot count both Engineering Maths 2 and Linear Algebra as part of your minor. Note too that despite the names, Engineering Maths 1 and Engineering Maths 2 are relevant to anyone wishing to obtain grounding in mathematics, not just engineering students.  Please refer to the unit descriptions below. 
Mathematics minors for scientists

A minor in mathematics also caters for students whose main interest is in a scientific field such as ecology, human biology, medical science, chemistry, earth science and other sciences. In this case it will be useful to include Mathematical Modelling as part of your degree, as in the table below.
	
	Semester 1
	
	Semester 2

	8222
0577
	Engineering Maths 1

Or

Mathematical Methods
	8103
	Mathematical  Modelling

	8110
	Linear Algebra
	8104
	Mathematical Perspectives


Mathematics Minors for Scientists
This minor will provide useful background in Calculus and Algebra of relevance to careers in any scientific field. In particular Mathematical Modelling specifically studies various applications of mathematics in science; see the description below. 
Mathematics and the Internet

For those with a special interest in the mathematics behind the internet and other contemporary applications of mathematics, the recommended minor is
	
	Semester 1
	
	Semester 2

	6698
	Discrete Mathematics
	8225
0577
	Engineering Maths 2
Or

Mathematical Methods

	6543
	Mathematical Structures
	6539
	Coding Theory


In this minor you will learn about the mathematics that sustains information flow between computers and other devises in terms of its accuracy and security.
Mathematics for Business and Finance
This is for students studying for degrees in commerce, economics, law and related fields who wish to gain a mathematical underpinning in their profession can consider the following minor in mathematics and statistics that is tailored to their interests.
	
	Semester 1
	
	Semester 2

	5123
	Business Statistics
	6538

	Business Decision Models

	6543
	Business &Financial Mathematics
	6539
	Mathematical Modelling


Description of Mathematics Units for 2010:

 Supplement to the Handbook
8110 Linear Algebra 







Dr Sergey Sergeev

Semester 1

Prerequisites: Anyone of Mathematical Methods, Engineering Maths 1, Discrete Mathematics or equivalent; or permission of the unit convenor.  
The applications of mathematics to the real world are truly extensive and crucial. One of the most widely used tools in both mathematics and its applications is Linear Algebra. This includes applications in commerce, economics, statistics, biology, chemistry, physics, and environmental, medical and other sciences.  It is also a crucial tool in mathematics itself. This unit provides an introduction to the fundamental ideas in Linear Algebra. The unit can also form part of the major/minor in mathematics for students who are studying for careers in secondary school mathematics teaching.   By doing this unit you will develop an appreciation of the role of key mathematical ideas to your field of study and you will be able to use your understanding to analyse and extract information from linear models of real-world situations.

8103 Mathematical Modelling 






 Dr Peter Vassiliou

Semester 2
Prerequisites: Anyone of Mathematical Methods, Engineering Maths 1 or equivalent; or permission of the unit convenor.  
Much of what we know about the real world either comes from or is greatly assisted by mathematical models of real world phenomena. This includes mathematical models in climate change, economics, medicine, finance, physics, ecology and many others. This unit introduces students to the elements of mathematical modelling including the main mathematical tools that are used in their creation; this includes differential equations and multivariable calculus. We also work through simple mathematical models such as a model of the solar system, climate models, ecological models, elementary models of epidemics such as HIV, elementary models drawn from engineering among numerous others depending on the interests of the class.  This unit is suitable for anyone taking degrees in Ecology, Medical Science, Engineering, Economics, Biology, Earth Sciences, Commerce, Mathematics and Mathematics Teaching. It is also designed to contribute to the requirements for secondary mathematics teachers in N.S.W. and hence the A.C.T; in particular, the calculus requirements for secondary mathematics teachers as prescribed by the N.S.W. Department of Education.

8104 Mathematical Perspectives






Dr Peter Vassiliou

Semester 2
Prerequisites: Anyone level two or three unit in mathematics or equivalent; or permission of the unit convenor.  

This unit investigates mathematics as a cultural phenomenon as well as developing more deeply an aspect of mathematics drawn from earlier mathematical studies, possibly in the form of a semester long project.
The main objective of the unit is to introduce students to the evolution, history and culture of mathematics from earliest times to the present day. It will also introduce students to certain topics at a greater depth than is possible in previous units. The unit will ask, among other questions, “How is mathematics discovered?”, “What is mathematical truth and how is it established?”, “What was the historical evolution of key mathematical theories such as calculus?” It is suitable for anyone who has an interest in mathematics and has completed at least one mathematics unit at level two or level three.  However, it is of particular relevance to future teachers of mathematics and it will emphasise that one’s growth as a teacher requires constant engagement with one’s speciality over a lifetime
6538 Business Decision Models






Ms Mary Hewett

Semester 2
Prerequisites: Anyone of Mathematical Methods, Engineering Maths 1, Discrete Mathematics or equivalent; or permission of the unit convenor.  
How do you choose assets in a portfolio?  How are students allocated to tute groups on the basis of their expressed preferences?  Why are phone queues managed via large call centres? The answers to all these questions come from designing a mathematical model of the scenario, which can then be set up and solved typically via various software programs. This unit is concerned with the design and solution of several kinds of such business models, including resource allocation and location analysis, project scheduling and queuing analysis.  A feature of the unit is its extensive use of Excel for problem solving, along with an introduction to MS-Project for project scheduling.
6543 Mathematical Structures






Dr Peter Vassiliou

Semester 1

Prerequisites: Anyone of Mathematical Methods, Engineering Maths 1, Discrete Mathematics or equivalent; or permission of the unit convenor.  
The internet affects everyone in our information rich world. For information to be useful it needs to be accurate and it often needs to be secure. This includes the transmission of personal information over the internet which is constantly under threat of attack. The accuracy of information is covered by the unit 6539 Coding Theory (see below) while the mathematics of information security is covered by this unit, Mathematical Structures. We show how to build cryptographic systems which are completely unbreakable using simple properties of prime numbers. We then build a foundation of very beautiful mathematics that has applications in almost every area of information technology by focusing on some fundamental mathematical ideas in algebra. This unit is also pivotal for those seeking a career in mathematics teaching at secondary school or even primary school. 
6539 Coding Theory







Dr Scott Murray

Semester 2
Prerequisites: Mathematical Structures or equivalent; or permission of the unit convenor.   
This is a higher level mathematics unit concerned with the maths of codes used for encoding digital data – whether on mobile phones, computer networks or DVDs.  These ‘error correcting codes’ have the remarkable ability of detecting errors in coded information: in many cases (e.g. DVD read) the code is additionally able to identify errors that have occurred and to correct them. An intriguing feature of these codes is that they use very sophisticated mathematical ideas (‘vector spaces over finite fields’) to achieve their aims.  The mathematics is unusual – in this unit one cannot rely on familiar facts like 1 + 1 = 2.  Instead one becomes used to writing for instance 3 x 4 = 2 or (x+1)2 = x2 + 1. Note that “Coding Theory” is unrelated to writing computer programs.
7547 Business & Financial Mathematics






Dr Ian Lisle

Semester 1
Prerequisites: Anyone of Mathematical Methods, Engineering Maths 1, Discrete Mathematics or equivalent; or permission of the unit convenor.  

This is a first course in the mathematical techniques useful in the analysis of financial and economic models.  Some of the unit is devoted to developing the mathematics (calculus and matrices) needed, but much of it is devoted to mathematical modelling.  Models considered may include: analysis of cash-flow streams, bond portfolio management, random walk models of stock prices, economic input-output models. The unit will include hands-on practice with Excel spreadsheets. 
6549 Truth, Belief & Science





Dr Ian Lisle & Mr Neil Porter

Semester 1
Prerequisites: Anyone of Mathematical Methods, Engineering Maths 1, Discrete Mathematics or equivalent; or permission of the unit convenor.  
This unit examines questions like: How do we assess the reliability of knowledge? Why should we believe the content of science?  What is the scientific process anyway?  We will examine the processes of critical thinking and some classic fallacies of reasoning. We look at ancient science and its development away from myths, and some moments in the rise of modern science. Paranormal and fringe areas are contrasted with the scientific mainstream. TBS is intended as a general elective for students across a wide range of degrees, and has no mathematical content.
0577 Mathematical Methods






Ms Mary Hewett

Semester 1 & Semester 2

Prerequisites: No UC prerequisites  
Mathematical Methods introduces students to the fundamental mathematical fields of calculus and matrices; fields that underpin the technological world that we live in today.  Tools studied include equations, graphs, exponentials, logarithms and sequences, leading to the identification and exploration of applications in kinetics, ecology, earth science, archaeology, psychology, genetics and information science to name a few.
6698 Discrete Mathematics






Dr Scott Murray

Semester 1
Prerequisites: No UC prerequisites  
This unit level 1 unit provides an introduction to some important non-calculus based mathematics that makes a decisive contribution to your mathematical knowledge. It will be particularly helpful to those studying for degrees in computing and for future teachers of mathematics. However it is relevant to anyone who wishes to acquire mathematical literacy.  In particular, it is a foundation unit for those who want to understand how digital information is transferred across noisy channels accurately and securely.    
8222 Engineering Mathematics 1






Ms Mary Hewett

Semester 1

Prerequisites: No UC prerequisites    
Engineering Mathematics develops the calculus required for further work in the mathematical and physical sciences through the study of single and multi-variable functions, differentiation and integration of single and multi-variable functions, infinite sequences and series. Mathematical models encountered bring a deeper understanding about the universe, the world around us and our contribution.
8225 Engineering Mathematics 2






Ms Mary Hewett

Semester 2

Prerequisites: No UC prerequisites    
This unit develops the logic, geometry and linear algebra required for further work in the mathematical and physical sciences.  Topics covered such as vectors and analytic geometry, logic and proof, complex numbers, linear systems and matrices, vector spaces and linear algebra, find 21st century applications to satellite imagery, medical engineering, web search engines, ISBNs and bar coding, etc. Because this unit provides foundational study in mathematics it is recommended for anyone who wishes to gain quantitative skills as part of their Science, Education or related Degrees.

Note on Graduate Units

Note that many of the units above can be taken at level G or level PG in order to satisfy requirements for Graduate Diplomas and Graduate Certificates as well as Masters and PhD degrees. Please consult with the unit convenor for information about this.  

Contact Details for Discipline of Mathematics and Statistics
	Lecturer
	Tel.
	Office
	Email

	Judith Ascione
	6201 2044
	11C20
	Judith.Ascione@canberra.edu.au

	Mary Hewett
	6201 2951
	11C8
	Mary.Hewett@canberra.edu.au

	Ian Lisle
	6201 2389
	11C9
	Ian.Lisle@canberra.edu.au

	Scott Murray
	6201 2156
	11C18
	Scott.Murray@canberra.edu.au 

	Alice Richardson
	6201 2444
	11C21
	Alice.Richardson@canberra.edu.au

	Sergey Sergeev
	6201 2198
	11C11
	SergeySergeev@canberra.edu.au

	Shuang Liu
Peter Vassiliou (HOD)

	6201 2513
6201 2623
	11C17
11C6-7
	Shuang.Liu@canberra.edu.au
Peter.Vassiliou@canberra.edu.au


For information on majors and minors in mathematics please contact the Dr Peter Vassiliou, Head of Discipline of Mathematics and Statistics. For more information on individual units, please contact the unit convenors as provided in this document. 
