
1 Lecturers

Semester 1: Hanlie Haroldt hharoldt@sun.ac.za

Semester 2: Indren Govender ieg@sun.ac.za

2 Administration

Course Website and Mailing List www.cs.sun.ac.za/wb372
Lecture slides, additional notes, and Internet resources will be posted to the
module website. I suggest you visit the website regularly. Also, you must check
that you are subscribed to the module mailing list.

Lectures Tuesdays (13:00–13:50) & Thursdays (13:00–13:50) in Narga D.
There are 35 interactive lectures, and the remainder of the scheduled time slots
are optional tutorial sessions with the lecturer and demis.

Office Hours and Appointments Please schedule an appointment by send-
ing e-mail.

Class Representative Class representatives will be chosen in an open vote
during the first two weeks. You may contact these representatives if there are
any class-related issues you do not want to discuss directly with me. The class
representatives report to the Natural Science Student Committee and must also
be present at feedback sessions for all Computer Science modules that take place
during the second and fourth terms.

Klasverteenwoordiger 2020: Jacobus van Eck

3 Course Description

Calendar Entry Scientific-document construction and presentations in LATEX.
Regular expressions. Important algorithms including sorting, searching and
random-number generation. Advanced computing in Python with Numpy and
Scipy; applications including pattern searching, processing of large empirical
data sets and constructing data-processing pipelines. Other scientific tools in
Linux.

Syllabus Details The module can be divided roughly into four parts:

1. LATEX,

2. advanced Python,

3. important algorithms, and

4. numerical methods.
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Many of the algorithms and numerical methods are treated fully in other mod-
ules. We focus only on implementation and library use, with a minimum of
mathematical background and proof. In general, you should be able to:

1. use LATEX to typeset mathematics and prepare documents on the level of
submissions to journals;

2. understand the basics, use, and efficiency of common algorithms; and

3. implement numerical methods from a high-level description, and use them
during problem solving.

Prerequisites Scientific Computing 272 is a prerequisite for this module. It
is also assumed that students have the mathematical background of second-year
mathematics, applied mathematics, computer science, or physics.

Language Policy This module is presented in English, and notes are also in
English. Assessments may be completed in either Afrikaans or English.

Textbook There is no prescribed textbook. Class notes and examples will be
released on the website. Documentation for the open source software involved
will also be available.

4 Software

Free Software In this module, we employ only free software1: The Python
programming language and LATEX document preparation system are used on
the Linux operating system.

Home Setup Although the computers in Narga have all the required software
installed, it is recommended that students with their own computers install
Ubuntu Linux, Python, LATEX, and other scientific computing tools. All of
these are available for free on the university servers, and no networking costs
need be incurred for downloading. If you have an Apple Mac, you don’t need
to install Ubuntu, and you can install the other tools through the Homebrew
package manager (brew.sh).

Installation Contact the Narga office for more information. Students profi-
cient with software setup could refer to ubuntu.sun.ac.za. The Comprehensive
TEX Archive Network is available locally at ftp.sun.ac.za/CTAN.

5 Assessment

Rules Scientific Computing 372 is a year module and is evaluated by flexible
assessment. You should familiarise yourself with the rules as set out in §8.4 of
the chapter “University Examinations” in the Calendar (Part 1); in particular,

1Refer to the Free Software Foundation website (www.fsf.org) for more information, in
particular the “free beer” v. “free speech” distinction.
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note that there are no re-examinations. If you are allowed extra writing time as
per §8.8 of this chapter, you must inform the lecturer at least one week before
the assessment in question.

Assignments All assessment opportunities are open-book, including tests.
However, during tests, Internet use is not allowed. Working together in class
is allowed, but you must complete and submit the assignments on your own.
Copying another student’s work, even in part, will be treated as plagiarism; see
below.

Missed Assignments If you miss an assignment, you receive zero for that
particular opportunity unless a valid excuse is produced; see §11 of the chapter
“Admission and Registration” in the Calendar (Part 1). If an excuse is ac-
cepted, an extra assessment opportunity will be offered or a reasonable mark
estimated according to your performance relative to the rest of the class; such
estimates will only be calculated at the end of the year. Note that only excuses
on compassionate grounds are acceptable ex post facto. If you know in advance
you will be absent from an assessment, you have to arrange that with me before
the opportunity takes place, or you get zero.

Absence from Tests If you miss a test (with or without valid excuse), no
extra opportunity will be given except the comprehensive test; see below.

Opportunities and Weights In accordance with §8.4.1.7 of the chapter
“University Examinations” in the Calendar (Part 1), the following assessment
opportunities are available:

Opportunity Date Time Weight
Assignments (at least 6) continuous 64%
Semester test 1 5 & 7 May 13:00 12%
Semester test 2 TBA (Semester 2) 13:00 12%
Semester test 3 TBA (Semester 2) 13:00 12%
Comprehensive test (all work) 2 November 14:00 12%

Note that Semester Tests 1 to 3 take place during normal lecture slots, and not
at the evening times scheduled on the main test timetable.

Passing Of the three semester tests and the comprehensive test, only the
maximum three results will be used to calculate your final mark. Similarly, for
the assignments, your least mark will be dropped. Note that the comprehensive
test will cover everything done in the module. There is no subminimum for any
assessment, and once you reach a cumulative mark of 50, you pass the module.
If you have a final mark of less than 50, and in addition, you missed two or
more semester tests, and/or three or more assignments, you get “Incomplete”
for the module.
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6 Plagiarism and Cheating

University Policy The Stellenbosch University Policy on Plagiarism defines
plagiarism as “[t]he use of the ideas or material of others without acknowledge-
ment . . . ” Also refer to www.sun.ac.za/english/legal/student-discipline.

Infractions Until an internal Faculty of Science plagiarism policy is finalised,
for less serious cases the Faculty of Engineering plagiarism procedure will apply
as an interim measure, and the matter will be handled departmentally by the
internal moderator (or another, senior academic staff member) and the lecturer.
More serious cases will be referred to the Central Disciplinary Committee, in
accordance with the SU Policy on Plagiarism. If there are instances of copying,
all parties involved will be subject to the disciplinary procedures.

Citations Whether for written or programming assignments, you must cite
your sources; for practicums, include these as comments in your source code.
They must be detailed enough so that the demis and I can check them without
trouble.

Collaboration You may discuss ideas and strategies with fellow students
away from the computer, but once coding starts, you may only ask me or the
demis for help. You may, however, share test cases, and you are encouraged to
do so. As rules of thumb:

1. Never copy-and-paste code into your source file,

2. do not program or debug together on the same computer,

3. stay away from public repositories,

4. prefer pseudocode explanations to coded examples, and

5. do something mindless for at least ten minutes after having discussed work
with fellow students.

Plagiarism Declaration When you submit any assignment, and you have to
sign the declaration given below. If you do not sign the declaration, I treat the
particular assignment as missed.

1. I have read and understand the Stellenbosch University Policy on Plagia-
rism and the definitions of plagiarism and self-plagiarism contained in the
Policy.

2. I declare that the work contained in this assignment is my own origi-
nal work—except for the inclusion of resources explicitly permitted for
this assignment, and assistance as noted in item 3—and that I have not
previously (in its entirety or in part) submitted it for grading in this mod-
ule/assignment or another module/assignment.
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3. My submission acknowledges all external libraries and sources used, and
identifies any other students and/or staff (including demis, tutors, and
lecturers) with whom I have discussed this assignment. Unless explic-
itly stated otherwise, submissions or solutions to assignments in previous
module at this university or any other educational institution, and which
correspond to (significant portions of) this assignment, may not be used as
external sources. In particular, if available, do not look at or use solutions
to assignments from previous years.

4. I have not allowed, and will not in the future allow, anyone to copy any
portion of my work, or give them access to it in any way. In addition, I
will not make my work publicly available in any way, including posting my
code in public source code repositories or forums. You may, however, allow
other people to look at selected portions of your code for the purposes of
debugging, but you may not make the code available to them otherwise.

5. I have not and will not facilitate plagiarism, such as by distributing any
written work or source code created by myself or a fellow student.

6. I understand that any code I submit may be inspected for plagiarism
(either manually or by automated systems) and be retained for detecting
plagiarism in other modules. All code for this module will be checked both
manually and automatically.

7 Outcomes

On successful completion of this module, you should have proficiency in the
following.

LATEX Basic document preparation: text, mathematics, standard environ-
ments, tables, figures, boxes, and new environments; principles of mathematical
typesetting with AMS-LATEX; and presentations with Beamer, TikZ, and PGF.

Python Advanced concepts: sets, maps, and list comprehension; numerical
methods and data analysis with Numpy and Scipy; and regular expressions.

Algorithms Sorting, searching, shuffling, and random-number generation.

Numerical methods A selection of the following: computer arithmetic and
round-off errors; root-finding, interpolation, and numerical integration and dif-
ferentiation; least squares approximation and Fourier transforms; Monte Carlo
methods and Metropolis–Hastings sampling.
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