200-level SUBJECT HANDBOOK ENTRY 2008 BNew Generation Subjects

Subject Code

620-2xx

Title of the subject

Real Analysis with Applications

Credit points

12.5

Coordinator

Karen Baker

Semester of offer

1, repeat 2

Prerequisites

620-155 and one of 620-156, [07]620-122, [08]620-
142, 620-157, [05]620-192, [05]620-194, [07]620-
211.

Mode of delivery

Lectures and tutorials

Contact hours

48 one-hour lectures (four per week), 11 one-hour
tutorials (one per week)

Esti mated total time commitment

120 hours

Description

This subject introduces the field of mathematical
analysis both with a careful theoretical framework
and its application in numerical approximation. The
fundamentals of topology of the real line; continuity
and differentiability of functions of one and several
variables; sequences and series including the
concepts of convergence and divergence, absolute
and conditional, and tests for convergence; TaylorOs
theorem and series representation of elementary
functions with application to Fourier series. The
subject will introduce methods of proof such as
induction and also introduce the use of rigorous
numerical approximations. Topics include the
definition of limits, lim sup, lim inf; Mean Value
Theorem, Intermediate Value Theorem, Rolle's
Theorem, monotonicity, boundedness, and the
definition of the Riemann integral.

Assessment

Up to 50 pages of written assignments 20% (due
during semester), a 3-hour written examination 80%
(in the examination period).

Prescribed texts

To be determined

Notes

Students may only gain credit for one of 620-2xx
Real Analysis with Applications, [07]620-120 (UMEP
Maths for High Achieving Students), [07]620-121,
[07]620-123, 620-158, 620-190 (UMEP Maths for
High Achieving Students).

Subject objectives

Generic skills

In addition to learning specific skills that will assist
students in their future careers in science, they will
have the opportunity to develop generic skills that
will assist them in any future career path. These
include

¥ problem-solving skills: the ability to engage
with unfamiliar problems and identify




relevant solution strategies;

analytical skills: the ability to construct and
express logical arguments and to work in
abstract or general terms to increase the
clarity and efficiency of analysis;

collaborative skills: the ability to work in a
team;

time management skills: the ability to meet
regular deadlines while balancing competing
commitments.




Subject Code

620-2xx

Title of the subject

Vector Calculus

Credit points

12.5

Coordinator

Karen Baker

Semester of offer

1, repeat 2

Prerequisites

620-155 and 620-156, or one of [07]620-113,
[07]620-123, [07]620-143, [05]620-193

Mode of delivery

Lectures and tutorials

Contact hours

36 one-hour lectures (three per week), 11 one-hour
tutorials (one per week)

Esti mated total time commitment

120 hours

Description

This subject demonstrates the fundamental
concepts of vector calculus and the relations
between line, surface and volume integrals.
Students should develop the ability to manipulate
partial derivatives and vector differential operators,
to obtain extrema of functions of several variables,
to calculate line, surface and volume integrals, and
to work in curvilinear coordinates.

Functions of several variables: limits, continuity,
differentiability, matrix version of chain rule,
Jacobian, Taylor polynomials, Lagrange multipliers.
Vector calculus: vector fields, flow lines, curvature,
torsion, gradient, divergence, curl and Laplacian.
Integrals over paths and surfaces: line, surface and
volume integrals, change of variables. Green's
theorem, Divergence theorem in the plane, Gauss'
divergence theorem, Stokes' theorem, general
orthogonal curvilinear coordinates.

Assessment

Up to 50 pages of written assignments 20% (due
during semester), a 3-hour written examination 80%
(in the examination period).

Prescribed texts

Not decided

Notes

Students may only gain credit for one of 620-2xx
Vector Calculus, 620-2xx Multivariable and Vector
Calculus, [07]620-231 or [07]620-233.

Students in the combined degree BE/BSc should
note that credit exclusions exist between this
subject and Engineering mathematics subjects: [08]
431-201 Engineering Analysis A and [08]431-202
Engineering Analysis B.

Subject objectives

Generic skills

In addition to learning specific skills that will assist
students in their future careers in science, they will
have the opportunity to develop generic skills that

will assist them in any future career path. These




include

¥ problem-solving skills: the ability to engage
with unfamiliar problems and identify
relevant solution strategies;

¥ analytical skills: the ability to construct and
express logical arguments and to work in
abstract or general terms to increase the
clarity and efficiency of analysis;

¥ collaborative skills: the ability to work in a
team;

¥ time management skills: the ability to meet
regular deadlines while balancing competing
commitments.




Subject Code

620-2xx

Title of the subject

Multivariable and Vector Calculus

Credit points

12.5

Coordinator

Karen Baker

Semester of offer

1

Prerequisites

620-158

Mode of delivery

Lectures and tutorials

Contact hours

36 one-hour lectures (three per week), 11 one-hour
tutorials (one per week)

Esti mated total time commitment

120 hours

Description

This subject introduces functions of several
variables, the fundamental concepts of vector
calculus, relations between line, surface and volume
integrals, and selected applications of multivariable
and vector calculus.

Functions of several variables: surfaces, level
curves, partial derivatives, chain rules for partial
derivatives, directional derivative, tangent planes,
differentiability, Taylor series, extrema, Hessian,
constrained extrema, polar, cylindrical and spherical
coordinates, coordinate transformations, double and
triple integrals. Vector calculus: vector differential
operators, vector fields, gradient, divergence and
curl; space curves, line integrals, conservative
fields; surface and volume integrals; the integral
theorems of Green, Gauss and Stokes and selected
applications.

Assessment

Up to 50 pages of written assignments 20% (due
during semester), a 3-hour written examination 80%
(in the examination period).

Prescribed texts

Not decided

Notes

This is the third subject of a three-subject sequence
(620-157, 620-158 and 620-2xx Multivariable and
Vector Calculus) for students with a very high level
of achievement in VCE Specialist Mathematics ! or
equivalent. This subject sequence is equivalent, in
content, to the four subjects 620-154, 620-156, 620-
2xx Vector Calculus and 620-2xx Real Analysis with
Applications, presenting some topics from a more
advanced perspective.

Students may only gain credit for one of 620-2xx
Multivariable and Vector Calculus, 620-2xx Vector
Calculus, [07]620-231 or [07]620-233

Students in the combined degree BE/BSc should
note that credit exclusions exist between this
subject and Engineering mathematics subjects.
Refer to entries for 431-201 Engineering Analysis A




and 431-202 Engineering Analysis B for details.

Subject objectives

Generic skills In addition to learning specific skills that will assist
students in their future careers in science, they will
have the opportunity to develop generic skills that
will assist them in any future career path. These
include

¥ problem-solving skills: the ability to engage
with unfamiliar problems and identify
relevant solution strategies;

¥ analytical skills: the ability to construct and
express logical arguments and to work in
abstract or general terms to increase the
clarity and efficiency of analysis;

¥ collaborative skills: the ability to work in a
team;

¥ time management skills: the ability to meet
regular deadlines while balancing competing
commitments.




Subject Code 620-201
Title of the subject Probability
Credit points 125

Coordinator

Karen Baker

Semester of offer

1

Prerequisites

620-155 (grade of H2B or above) and 620-156
(grade of H2B or above); or 620-158.

Mode of delivery

Lectures, tutorials and computer laboratory classes

Contact hours

36 one-hour lectures (three per week), 11 one-hour
tutorials (one per week), 11 one-hour computer
laboratory classes (one per week)

Esti mated total time commitment

120 hours

Description

This subject offers a thorough grounding in the
fundamental concepts and tools of mathematical
probability, probability modelling and simulation.
Basic concepts covered include random
experiments and sample spaces, probability axioms
and theorems, discrete and continuous random
variables/distributions (including measures of
location, spread and shape), expectations, and
generating functions.

The probability distributions and models discussed
in the course arise frequently in real world
applications. These include a number of widely used
one-dimensional distributions and fundamental
probability models such as Poisson processes and
Markov chains. Two dimensional (bivariate)
distributions are also introduced (particularly the
Bivariate Normal), leading naturally to an
examination of notions of independence and
dependence (covariance and correlation).

Methods for deriving the distribution of various
transformations of random variables are also
explored. Techniques to obtain the exact and
approximate distributions of sums of random
variables will be introduced. These methods will be
illustrated through some well known normal
approximations to discrete distributions and by
obtaining the exact and approximate distributions of
some commonly used statistics.

In computer labs students will learn to use software
for both standard probability calculations and
simulations of more complex probability models.

Assessment

Up to 50 pages of written assignments 20% (due
during semester), a 3-hour written examination 80%
(in the examination period).

Prescribed texts

Not decided




Notes

Students may only gain credit for one of 620-201,
620-205, [07]620-370 or 431-325

Subject objectives

Generic skills

In addition to learning specific skills that will assist
students in their future careers in science, they will
have the opportunity to develop generic skills that

will assist them in any future career path. These

include

¥

problem-solving skills: the ability to engage
with unfamiliar problems and identify
relevant solution strategies;

analytical skills: the ability to construct and
express logical arguments and to work in
abstract or general terms to increase the
clarity and efficiency of analysis;

collaborative skills: the ability to work in a
team;

time management skills: the ability to meet
regular deadlines while balancing competing
commitments.

Become familiar with a major statistical
computing package.




Subject Code

620-205

Title of the subject

Probability for Statistics

Credit points

12.5

Coordinator

Karen Baker

Semester of offer

1

Prerequisites

620-155 and 620-156; or 620-158.

Mode of delivery

Lectures, tutorials and computer laboratory classes

Contact hours

36 one-hour lectures (three per week), 11 one-hour
tutorials (one per week), 11 one-hour computer
laboratory classes (one per week)

Esti mated total time commitment

120 hours

Description

This subject develops the probability theory that is
necessary to understand statistical inference.
Properties of probability are reviewed, random
variables are introduced, and their properties are
developed and illustrated through common
univariate probability models. Models for the joint
behaviour of random variables are introduced, along
with conditional probability and Markov chains.
Methods for obtaining the distributions of functions
of random variables are considered along with
technigues to obtain the exact and approximate
distributions of sums of random variables. These
methods will be illustrated through some well-known
normal approximations to discrete distributions and
by obtaining the exact and approximate distributions
of some commonly used statistics. Computer
packages are used for numerical and theoretical
calculations but no programming skills are required.

Assessment

Up to 50 pages of written assignments 20% (due
during semester), a 45-minute computer laboratory
test 10% (held during semester), a 3-hour written
examination 70% (in the examination period).

Prescribed texts

Hogg and Tanis, Probability and Statistical
Inference. Seventh Edition.

Notes

Students may only gain credit for one of 620-201,
620-205, [07]620-370 or 431-325.

Students taking this subject must achieve a mark of
H2B or above in the subject to proceed to 620-301

Students undertaking Actuarial Studies must take
620-201 Probability instead of 620-205 Probability
for Statistics.

Subject objectives

Generic skills

In addition to learning specific skills that will assist
students in their future careers in science, they will
have the opportunity to develop generic skills that




will assist them in any future career path. These

include

¥

problem-solving skills: the ability to engage
with unfamiliar problems and identify
relevant solution strategies;

analytical skills: the ability to construct and
express logical arguments and to work in
abstract or general terms to increase the
clarity and efficiency of analysis;

collaborative skills: the ability to work in a
team;

time management skills: the ability to meet
regular deadlines while balancing competing
commitments.

Become familiar with a major statistical
computing package.




Subject Code

620-2xx

Title of the subject

Discrete Maths & Operations Research

Credit points

12.5

Coordinator

Karen Baker

Semester of offer

2

Prerequisites

610-155 and one of [07]620-122, [08]620-142, 620-
156, [05]620-192, [05]620-194, [07]620-211;

or 620-158

Mode of delivery

Lectures and tutorials

Contact hours

36 one-hour lectures (three per week), 11 one-hour
tutorials (one per week)

Esti mated total time commitment:
(including non-contact time)

120 hours

Description

This subject introduces the essential features of
operations research methods and also introduces
the area of discrete mathematics. In the operations
research part of the course topics covered include
mathematical modelling, linear programming,
simplex and revised simplex methods, and duality
theory. In discrete maths topics covered include the
fundamentals of counting, permutations and
combinations; recursions relating to the Fibonacci
and Catalan numbers; as well topics in
combinatorial logic such as the pigeonhole principle
and parity arguments.

Assessment

Up to 50 pages of written assignments 20% (due
during semester), a 3-hour written examination 80%
(in the examination period).

Prescribed texts

Not decided

Notes

Subject objectives

Generic skills

In addition to learning specific skills that will assist
students in their future careers in science, they will
have the opportunity to develop generic skills that
will assist them in any future career path. These
include

¥ problem-solving skills: the ability to engage
with unfamiliar problems and identify
relevant solution strategies;

¥ analytical skills: the ability to construct and
express logical arguments and to work in
abstract or general terms to increase the
clarity and efficiency of analysis;

¥ collaborative skills: the ability to work in a
team;




¥ time management skills: the ability to meet
regular deadlines while balancing competing
commitments.




Subject Code

620-2xx

Title of the subject

Group Theory with Linear Algebra

Credit points

12.5

Coordinator

Karen Baker

Semester of offer

2

Prerequisites

610-2xx Real Analysis with Applications and one of
[07]620-122, [08]620-142, 620-156, 620-157,
[05]620-192, [05]620-194, [07]620-211;

or 620-xxx Multivariable and Vector Calculus

Mode of delivery

Lectures and tutorials

Contact hours

36 one-hour lectures (three per week), 11 one-hour
tutorials (one per week)

Esti mated total time commitment:
(including non-contact time)

120 hours

Description

This subject introduces the theory of groups, which
is at the core of modern algebra, and which has
applications in many parts of mathematics,
chemistry, and theoretical physics. It also develops
the theory of linear algebra, building on material in
earlier subjects and providing both a basis for later
mathematics studies and an introduction to topics
which have important applications in science and
technology. Topics include: abstract groups,
homomorphisms, normal subgroups, quotient
groups, group actions, symmetry groups,
permutation groups and matrix groups; theory of
general vector spaces, inner products, linear
transformations, spectral theorem for normal
matrices, Jordan normal form. An enriched version
of this subject for advanced students with extension
topics given in supplementary lectures is also
proposed.

Assessment

Up to 50 pages of written assignments 20% (due
during semester), a 3-hour written examination 80%
(in the examination period).

Prescribed texts

Not decided

Notes

Subject objectives

Generic skills

In addition to learning specific skills that will assist
students in their future careers in science, they will
have the opportunity to develop generic skills that
will assist them in any future career path. These
include

¥ problem-solving skills: the ability to engage
with unfamiliar problems and identify
relevant solution strategies;




¥ analytical skills: the ability to construct and
express logical arguments and to work in
abstract or general terms to increase the
clarity and efficiency of analysis;

¥ collaborative skills: the ability to work in a
team;

¥ time management skills: the ability to meet
regular deadlines while balancing competing
commitments.




Subject Code

620-2xx

Title of the subject

Mathematical Modelling

Credit points

12.5

Coordinator

Karen Baker

Semester of offer

2

Prerequisites

610-2xx Real Analysis and one of [07]620-122,
[08]620-142, 620-156, [05]620-192, [05]620-194,
[07]620-211;

or 620-xxx Multivariable and Vector Calculus

and [07]620-131 or a computing subject???

Mode of delivery

Lectures and tutorials

Contact hours

36 one-hour lectures (three per week), 11 one-hour
tutorials (one per week)

Estimated total time commitment:
(including non-contact time)

120 hours

Description

This subject introduces the student to the three
phases of solving real-world problems using
mathematics: translating given physical information
and data into a mathematical model (such as a
system of differential equations); solving the
equations using suitable analytical, graphical and
numerical techniques; and interpreting the meaning
and implication of the mathematical solution for the
original problem. Students will also learn some
modern numerical techniques and why they work.

The modelling process; dimensional analysis and
scaling; qualitative analysis of systems of ordinary
differential equations; stability of critical points,
structural stability; guest lectures and case studies
in modelling; numerical techniques for initial value
problems.

Assessment

Up to 50 pages of written assignments 20% (due
during semester), a 3-hour written examination 80%
(in the examination period).

Prescribed texts

Not decided

Notes

Subject objectives

Generic skills

In addition to learning specific skills that will assist
students in their future careers in science, they will
have the opportunity to develop generic skills that
will assist them in any future career path. These
include

¥ problem-solving skills: the ability to engage
with unfamiliar problems and identify
relevant solution strategies;




¥ analytical skills: the ability to construct and
express logical arguments and to work in
abstract or general terms to increase the
clarity and efficiency of analysis;

¥ collaborative skills: the ability to work in a
team;

¥ time management skills: the ability to meet
regular deadlines while balancing competing
commitments.




Subject Code 620-202
Title of the subject Statistics
Credit points 125

Coordinator

Karen Baker

Semester of offer

2

Prerequisites

620-201 or 620-205

Mode of delivery

Lectures, tutorials and computer laboratory classes

Contact hours

36 one-hour lectures (three per week), 11 one-hour
tutorials (one per week), 11 one-hour computer
laboratory classes (one per week)

Esti mated total time commitment:
(including non-contact time)

120 hours

Description

This subject introduces the theory necessary to
understand modern statistical inference and
statistical computation. It demonstrates how many
commonly used statistical procedures arise as
applications of a common theory.

Students will develop the ability to fit probability
models to data by both estimating and testing
hypotheses about model parameters. This subject
demonstrates the importance of the underlying
mathematical theory of statistics and the use of
modern computer software.

Random samples and sample characteristics;
desirable properties of estimators; methods for the
estimation of parameters of probability distributions,
including maximum likelihood estimation;
confidence intervals and prediction intervals; theory
and application of hypothesis tests; introduction to
distribution free methods and goodness of fit tests,
correlation and regression; the analysis of one-way
and two-way classifications. Computer packages
are used for numerical and theoretical calculations
but no programming skills are required.

Assessment

Up to 50 pages of written assignments 20% (due
during semester); a 45-minute computer laboratory
test 10% (held during semester); a 3-hour written
examination 70% (held in the examination period).

Prescribed texts

Hogg and Tanis, Probability and Statistical
Inference. Seventh Edition.

Notes

Passing 620-202 precludes subsequent credit for
620-159 or 620-168.

Subject objectives

Generic skills

In addition to learning specific skills that will assist
students in their future careers in science, they will
have the opportunity to develop generic skills that




will assist them in any future career path. These

include

¥

problem-solving skills: the ability to engage
with unfamiliar problems and identify
relevant solution strategies;

analytical skills: the ability to construct and
express logical arguments and to work in
abstract or general terms to increase the
clarity and efficiency of analysis;

collaborative skills: the ability to work in a
team;

time management skills: the ability to meet
regular deadlines while balancing competing
commitments;

computer skills: the ability to use an
appropriate computing package.




Subject Code

620-2xx

Title of the subject

Data Analysis 2

Credit points

12.5

Coordinator

Karen Baker

Semester of offer

land?2

Prerequisites

One of [07]620-152, 620-159, [07]620-160, 620-
168.

Mode of delivery

Lectures, tutorials and computer laboratory classes

Contact hours

36 one-hour lectures (three per week), 11 one-hour
tutorials (one per week), 11 one-hour computer
laboratory classes (one per week)

Esti mated total time commitment:
(including non-contact time)

120 hours

Description

This subject demonstrates the importance of
statistical methods for interpreting data, the role of
exploratory and formal data analysis and the
importance of experimental design. Students should
learn to examine data to determine underlying
structures, formulate statistical models for a range
of practical situations and check the assumptions of
the model in specific situations. They should also
learn to use the computer to carry out standard
statistical analyses and to express conclusions in
scientifically useful terms.

Statistical inference: estimation; confidence
intervals; hypothesis testing including the power of
tests; and determination of sample size using the
width of confidence intervals and power. Correlation
and regression: assumptions; method of least
squares; interpretation; hypothesis testing;
confidence and prediction intervals; residuals;
regression diagnostics; transformations; collinearity;
model selection; and polynomial regression.
Analysis of variance: models (one-way and two-way
with equal numbers of observations per cell);
assumptions; estimation and hypothesis testing;
interaction and its interpretation; transformations;
residuals; and diagnostics. Design of experiments:
randomisation; replication; blocking; standard
designs including completely randomised,
randomised block and Latin square designs;
factorial experiments: analysis; interpretation; and
introduction to confounding. Analysis of covariance
topics include detailed treatment of the case with
one factor and one covariate; and extension to more
complex situations. Logistic regression for
categorical data.

Assessment

Up to 50 pages of written assignments 25% (due
during semester); a 3-hour written examination 75%




(held in the examination period).

Prescribed texts

not decided

Notes

Students may only gain credit for one of 620-2xx
Data Analysis 2, [07]620-270, [07]620-272, [07]620-
370.

620-2xx Data Analysis 2 precludes subsequent
credit for 620-159 or 620-168.

Students who have completed 620-371 may not
enrol in this subject for credit.

Subject objectives

Generic skills

In addition to learning specific skills that will assist
students in their future careers in science, they will
have the opportunity to develop generic skills that
will assist them in any future career path. These
include

¥ problem-solving skills: the ability to engage
with unfamiliar problems and identify
relevant solution strategies;

¥ analytical skills: the ability to construct and
express logical arguments and to work in
abstract or general terms to increase the
clarity and efficiency of analysis;

¥ collaborative skills: the ability to work in a
team;

¥ time management skills: the ability to meet
regular deadlines while balancing competing
commitments;

¥ computer skills: the ability to use an
appropriate computing package.




Subject Code

620-2xx

Title of the subject

Engineering Mathematics

Credit points

12.5

Coordinator

Karen Baker

Semester of offer

1, repeat 2, repeat Summer

Prerequisites and/or corequisites

620-155 and 620-156, or 620-158

Mode of delivery

Lectures and tutorials

Contact hours

36 one-hour lectures (three per week), 11 one-hour
tutorials (one per week)

Esti mated total time commitment

120 hours

Description

This subject introduces important mathematical
methods required in engineering. Students should
develop an ability to manipulate vector differential
operators and develop the ability to solve a range of
ordinary differential equations by a variety of
methods including Laplace transformations, and
gain an understanding of the behaviour of their
solutions. They will learn to represent suitable
functions in terms of Fourier series or Fourier
integrals. Students will also learn the concept of the
method of characteristics to solve relevant first and
second order partial differential equations.

Assessment

One written assignments 10% (due in week 4 of the
semester), one written assignments 10% (due
before week 10 of the semester), a 3-hour written
examination 80% (in the examination period).

Prescribed texts

To be determined

Notes

Subject objectives

At the completion of this subject, students should be
able to

¥ manipulate vector differential operators

¥ solve systems of ordinary differential
equations using Laplace transforms

¥ sketch phase plane portraits for linear and
nonlinear systems of ordinary differential
equations

¥ represent suitable functions using Fourier
methods

¥ solve partial differential equations using
method of characteristics.

Generic skills

¥ ability to apply knowledge of basic science
and engineering fundamentals

¥ ability to communicate effectively, not only
with engineers but also with the community




at large

¥ in-depth technical competence in at least
one engineering discipline

¥ ability to undertake problem identification,
formulation and solution

¥ expectation of the need to undertake lifelong
learning, capacity to do so

¥ capacity for independent critical thought,
rational inquiry and self-directed learning

¥ intellectual curiosity and creativity, including
understanding of the philosophical and
methodological bases of research activity

Special computer requirements

Not applicable

Special computer skills required

Not applicable




