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MATH3171/5171 – Course Outline

Information About the Course

Course Authority and Lecturer:

• Associate Professor Guoyin Li , Red Centre 2082, Email: g.li@unsw.edu.au

Consultation:

• Consultation times will be announced in class and posted on the courses moodle site.

Credit and Prerequisites:

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

• Prerequisite: For MATH3171, the prerequisites are 12 units of credit in Level 2 Mathe-

matics courses including (1) [MATH2011 or MATH2111] and [MATH2501 or MATH2601];

or (2) both MATH2069 (CR) and MATH2099; or (3) both [MATH2018 or MATH2019]

(DN) and MATH2089.

The graduate course MATH5171 has no formal prerequisites but students need to have

taken courses roughly equivalent to those mentioned required for MATH3171.

Lectures: There will be 4 hours of lectures per week, in week 1-5 and week 7-10, giving a

total of 36 hours. The times and locations of the lectures are as follows:

Monday 12-2 pm weeks 1-3,5,7-10 Old Main Building (OMB) G31;

Wednesday 4-6 pm weeks 1-5,7-10 Civil Engineering (CivEng) G1

The lectures will be common to both MATH3171 and MATH5171 students.

Notes:

• The above theatres are correct at time of printing, however they may change. Please

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

• There will be a public holiday on Monday 7 Oct. 2019.

Tutorials: There will be one tutorial per week, in week 1-5 and week 7-10, with a total of 9

hours of tutorials. During week 6, there will be no lectures and tutorial. The tutorials will be

generally looking at problems relevant to material covered in the previous lectures.

Students in the graduate version (MATH5171) are expected to show much more independence,

working through the tutorial problems in their own.

Moodle: Further information, skeleton lecture notes, sample tests and exams, and other

material will be provided via Moodle

https://moodle.telt.unsw.edu.au/login/index.php

We will also use Moodle for announcements.

2



Course Description

Optimization is the mathematical problem of finding a decision to achieve the best possible

outcome while satisfying the restriction we faced. Linear programs, conic linear programs and

discrete optimization problems arise in a myriad of applications: electricity markets, airlines,

logistics, public transport, international shipping, mining, finance, engineering, and data sci-

ence. This course will provide an introduction to the basic mathematical theory, modelling

techniques, computational methods and selected applications of linear, conic and discrete op-

timization.

Student Learning Outcomes

After successfully completing this course, you will

• develop an appreciation of the basic problems of optimization and skills to solve opti-

mization problems.

• be able to formulate, solve and analyse solutions to basic linear, conic and discrete opti-

mization problems;

• develop analytical and logical thinking in the area of optimization;

• develop modelling skills in the area of optimization.

• develop competency in mathematical presentation, written and verbal skills through regu-

larly attending lectures, attempting assessment tasks, and applying themselves in tutorial

exercises.

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, 6. Information literacy

Rationale and Strategies Underpinning the Course

• Teaching Strategies Underpinning the Course: New concepts and skills are first introduced

and demonstrated in lectures, then students develop theses skills by applying them to

specific tasks in tutorials 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 lectures, tutorials and in assessment tasks, and students are expected to devote the

majority of their class and study time to the solving of such tasks. To ensure effective

learning, students should participate in class as outlined below.
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We believe that effective learning is achieved when students attend all classes, have pre-

pared effectively for classes by reading through previous lecture notes, in the case of

lectures, and, in the case of tutorials, by having made a serious attempt at doing for

themselves the tutorial problems prior to the tutorials.

Furthermore, lectures should be viewed by the student as an opportunity to learn, rather

than just copy down lecture notes. Effective learning is achieved when students have a

genuine interest in the subject and make a serious effort to master the basic material.

The art of logically setting out mathematics is best learned by watching an expert and

paying particular attention to detail. This skill is best learned by regularly attending

classes.

Assessment

Assessment in this course will consist of the following:

Quiz worth 0 % Week 3 in the tutorial as a first feedback and also

testing your knowledge of pre-requisite material.

Class Test 1 worth 15% A 45 minutes’ test will be held in Week 5

Class Test 2 worth 15% A 45 minutes’ test will be held in Week 9

Assignment worth 10 % An assignment will be due in Week 10

Exam worth 60% A 2 hour’s exam covering the entire course.

∗ Note: Class tests, assignment and final exam will have starred questions indicating harder

material. Grades of Pass and Credit can be gained by satisfactory performance on unstarred

questions. Grades of Distinction and High Distinction will require satisfactory performance on

all questions. Students in the graduate version (MATH5171) are expected to show

satisfactory performance on starred questions.

• Class Tests: There will be two class tests counting 30% of the total assessment. Details

of the class tests will be announced during lectures. The precise range of material

covered by each class test will be announced in lectures and tutorials before each test.

The Class Tests are held in place of the second hour of the Monday lecture

(1:00-2:00pm) in weeks 5 and 9. Note that the quiz will be given during tutorials.

– Rationale: The Tests will give students feedback on their progress and mastery of

the material.

– There will be short answer questions in which correct answers are sought and there

will be some longer questions requiring clear and logical presentation of correct

solutions as well as some simple proofs and verbal explanations.
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• Final Exam: The final exam, covering everything in the course, counts for 60% of the

total assessment. Further details about the final examination will be available in class

closer to the time.

– Duration: Two hours.

– Rationale: The final examination will assess student mastery of the material

covered in lectures, tutorials, problems sheets, and any distributed material.

• Starred Materials: Problem sheets, class tests and the final exam may have starred

questions indicating harder material. Grades of Pass and Credit can be gained by

satisfactory performance on unstarred questions. Grades of Distinction and High

Distinction will require satisfactory performance on all questions.

Students in the graduate version (MATH5171) are expected to show satisfactory

performance on starred questions.

• Assignment: It is planned to have an assignment on solution methods of optimization

problems. The assignment may involve modelling practical problems and writing a short

report. The Matlab software package may also be used for implementing numerical

optimization methods to solve practical optimization problems.

– Students in the graduate version (MATH5171) are expected to complete additional

work in the assignment.

– Rationale: 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. The

assignment will also require a student to draw together several topics in the course

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

outcomes outlined above, specifically, the ability to set up and accurately solve problems

involving multiple real variables.

• Assessment criteria: UNSW assesses students under a standards based assessment

policy. For how this policy is applied in the School of Mathematics and Statistics see

http://www.maths.unsw.edu.au/currentstudents/assessment-policies
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Course Schedule and Delivery

The rough course schedule are as follows:

• Week 1: Introduction to Optimization: linear, conic and discrete modelling.

• Week 1 - Week 2: Mathematical Background.

• Week 2 - Week 4: Linear Programs (LP)

– Part I: Geometry of LP and simplex method;

– Part II: Duality theory and Sensitivity analysis;

– Part III: Further development of LP and applications of LP.

• Week 5: Network Problems

• Study break: Week 6

• week 7- week 9: Conic Linear Programs

– Part I: Motivational examples and introduction to conic linear programming ;

– Part II: Modelling techniques of conic linear programming: second order cone

programs and semi-definite programs

– Part III: Conic programming duality, interior point methods and applications of

conic programs.

• Week 9-Week 10: Integer Programs

– Part I: Motivational examples and introduction to integer linear programming

– Part II: Modelling with mixed-integer linear programs. Optimality, relaxation, and

bounds for integer linear programming.

– Part III: Numerical methods for integer linear programming problems such as

Branch and bound methods and Cutting plane techniques.

– Part IV: Semi-definite programming relaxations for integer programming problems

(if time permitted).

Additional Resources and Support

• Calculators: You may bring your own UNSW approved Scientific Calculator to the class

tests and final exam. Calculators will not be provided for you.

• Text and Reference Books: There is NO textbook which covers all aspects of this

course. General reference books are listed as below
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1. D. Bertsimas and J. N. Tsitsiklis, An introduction to linear optimization, Athena

Scientific (Massachusetts Institute of Technology), 1997.

2. S, Boyd and L. Vandenberghe, Convex Optimization, Cambridge, 2002.

3. L. Wosley, Integer Programming, John Wiley & Sons, 1998.

4. D.G. Luenberger and Y. Ye, Linear and Nonlinear Programming (4th edition),

Springer, 2016.

5. W. Forst and D. Hoffmann, Optimization - Theory and Practice, Springer, 2010.

• Tutorial Exercises: Problem sheets for tutorials will be provided via UNSW Moodle.

These problems are for you to do to enhance mastery of the course. SOME of the

problems will be done in tutorials, but you will learn a lot more if you try to do them

before the tutorial.

• Lecture Notes: A set of skeleton notes will be provided for SOME components of the

course on UNSW Moodle.

Course Evaluation and Development

The School of Mathematics and Statistics evaluates each course every 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.

Administrative Matters

Additional Assessment

The School of Mathematics and Statistics has a strict policy on additional assessment. It can

be found on the school website, which is currently at this web address

http://www.maths.unsw.edu.au/currentstudents/exam-information-and-timetables

School Rules and Regulations

Students must read and understand the School of Mathematics and Statistics Policies as

contained in the ‘Information for all UG students Semester 1’ document. This can be found

at
http://www.maths.unsw.edu.au/currentstudents/help-students-undergraduate
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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 can be found at

https://student.unsw.edu.au/plagiarism
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