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PRE-REQUISITES

Pre-requisite: CSC 1400 or CSC 1401 or ENG 1000 Co-requisite: MAT2100

RATIONALE

It is important to gain insight and expertise in the use of scientific computing languages in
the application of standard techniques of numerical computation in analysis of problems
in engineering, science and technology.

SYNOPSIS

The course includes the study of numerical solutions of linear and non- linear algebraic
equations, numerical interpolation and curve fitting, the numerical solution of ordinary
differential equations, and Monte Carlo simulation. To apply these numerical techniques
the methodology of procedural and structured programming in MATLAB is introduced
and developed. Additional interactive and graphical features of MATLAB are exploited.

OBJECTIVES

On completion of this course, students will be able to:

• demonstrate programming proficiency using structured programming techniques
in MATLAB;

• demonstrate an understanding of a variety of computer-based methods and their
errors, used in the solution of numerical problems;

• use flexibility in choosing appropriate techniques (including graphics) for particular
applications and solutions;

• implement numerical solutions using computer-based techniques.
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TOPICS

Description Weighting (%)

1. MATLAB Programming: Elementary MATLAB syntax Control flow in
MATLAB Problem modelling and structured program design Program

30.00

documentation Effects of errors Debugging techniques Scripts and function
M-files.

2. Solving Linear and Nonlinear Equations Newton's method and other fixed
point iteration Newton's method for nonlinear systems Linear systems

20.00

Condition numbers Singular value decomposition Jacobi's iterative solution
of linear systems.

3. Numerical Interpolation and Curve Fitting Lagrange polynomial
interpolation Trapezoidal and Simpson's rule for numerical integration Cubic
splines Least squares.

20.00

4. Random Number Generation Monte Carlo Methods and simulation Monte
Carlo integration Process simulation.

15.00

5. Solution of initial value problems in ordinary differential equations Euler's
method Modified Euler's method The Runge-Kutta RK4 method.

15.00

TEXT and MATERIALS required to be PURCHASED or ACCESSED:

Books can be ordered by fax or telephone. For costs and further details use the 'Book Search'
facility at http://bookshop.usq.edu.au by entering the author or title of the text.

The Student Edition of MATLAB, The MathWorks, USQ Bookshop. Department of
Mathematics and Computing CDROM SET 1, S2, 2002 (available from the USQ Bookshop).
This CD set contains course material, Windows and Linux Software for this and various
other courses. For more information about the CD sets and their use, please refer to
http://www.sci.usq.edu.au/cdrom.

REFERENCE MATERIALS

Reference materials are materials that, if accessed by students, may improve their knowledge
and understanding of the material in the course and enrich their learning experience.

Some electronic resources for this unit may be available via its home page:
http://www.sci.usq.edu.au/courses/CSC2403.

Austin M. & Chancogne D. 1999, Introduction to Engineering Programming: In C, Matlab
and Java, Wiley, New York.

Etter D.M. 1997, Engineering Problem Solving with MATLAB, 2nd edition, Prentice Hall,
Upper Saddle River.

Kincaid D. & Cheney W. 1996, Numerical Analysis: Mathematics of Scientific Computing,
2nd edition, Brooks/Cole, Pacific Grove.

Kreyszig, E. 1999, Advanced Engineering Mathematics, 8th edition, Wiley, New York.

Page - 2



Palm W.J. 1998, Introduction to Matlab for Engineers, WCB/McGraw-Hill, Boston.

STUDENT WORKLOAD REQUIREMENTS

ACTIVITY HOURS

Assessment 40

Directed Study 84

Examinations 3

Private Study 42

ASSESSMENT DETAILS

Description Marks Out of Wtg(%) Required Due Date

ASSIGNMENT 1 50.00 15.00 Y 02 Sep 2002

ASSIGNMENT 2 50.00 15.00 Y 14 Oct 2002

3 HOUR OPEN EXAMINATION 100.00 70.00 Y END S2
(see note 3)

NOTES:

3. Examination dates will be available during the Semester. Please refer to the
examination timetable when published.

OTHER REQUIREMENTS

1 Attendance Requirements: It is the students' responsibility to participate actively
in all classes scheduled for them, and to study all material provided to them or
required to be accessed by them to maximise their chance of meeting the objectives
of the course and to be informed of course-related activities and administration.

2 Minimum Requirements to Pass the Course: To be assured of a pass in the course,
students must (i) obtain an overall mark of 50%; (ii) perform satisfactorily in the
examination(s) (i.e. get at least close to 50%); and (iii) obtain at least 50% in the
assignments as a whole.

3 Grading: Final grades for students will be determined by the addition of the marks
obtained in each assessment item, weighted as in the Assessment Details.

4 Supplementary and Deferred Examinations: If a student obtains an overall passing
mark of 50%, but does not perform satisfactorily in the examination, the student
may, at the discretion of the examiner, be granted a supplementary examination.
Students will normally not be granted a deferred examination unless they attain at
least 50% overall for the assignments. Any supplementary or deferred examinations
for this course will be held during the examination period at the end of the semester
of the next offering of this course. The paper will be identical to that set for the
final examination in the course for that semester.

5 Assignments: The due date for assessments is the date by which a student must
despatch an assignment to the USQ. The onus is on the student to provide proof
of the despatch date, if requested by the examiner. Students must retain a copy of
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all assignments which must be produced within 24 hours of a request by the
examiner. In accordance with University's Assignment Extension Policy (Regulation
5.6.1), the examiner of a course may grant an extension of the due date of an
assignment in extenuating circumstances. This policy may be found in the USQ
Handbook, the Distance Education Student Guide and the Faculty of Sciences'
Orientation Handbook for new on-campus students. All students are advised to
study and follow the guidelines associated with this policy. An assignment,
submitted after the due date without an extension approved by the examiner, will
attract a penalty of 20 percent of the assigned mark for each working day (or part
thereof) that the assignment is late.

6 Examinations: Open Examination: an open examination indicates that the candidate
may have access to any material during the examination except the following:
electronic communication devices, bulky material, devices requiring mains power
and materials likely to disturb other students. Textbooks, study notes, calculators
and laptop computers are permitted. Students should be aware that the University
has policies and regulations about the use of unfair means and electronic devices
in an examination and they should refer to them to determine whether or not actions
they intend to take are acceptable to the University.
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