
ASTR 119, Winter 2015: Introduction to Scientific Computing

Professor: Mark Krumholz, mkrumhol@ucsc.edu, 109 CfAO, 459-1312
TA: Carver Thomason, cthomas1@ucsc.edu, EMS A101, 459-1784
Class meetings: 105 BE, Tu-Th 12:00 - 1:45 PM
Professor office hours: 109 CfAO, Th 1:45 PM - 4:00 PM and by appointment
TA office hours: EMS A101, W 1:00 PM - 3:00 PM
Course web page: https://sites.google.com/a/ucsc.edu/krumholz/

teaching-and-courses/ast119 w15

Topics
This course provides an introduction to techniques for solving scientific problems using com-
puters. We will cover the basics of the UNIX operating system, and then learn how to use the
python programming language and its extensions for numerical and scientific applications,
numpy, scipy, and matplotlib. In the second half of the class will apply the techniques we
discuss to simple problems in earth and planetary sciences, physics, and astrophysics.

Texts
There is so much material available online when it comes to programming in python, and
to using numpy and scipy, that making you buy a book would amount to making you waste
your money. Thus this course will not use a primary printed text. Instead, materials for the
course will be posted to the course website. In addition to these, we will make extensive use
of the online reference materials and tutorials for the languages and packages we will use:

• http://www.python.org/doc/ for the core python language

• http://docs.scipy.org/doc/numpy/reference/ for numpy

• http://docs.scipy.org/doc/scipy/reference/ for scipy

• http://matplotlib.org/ for matplotlib

In addition to these resources, there are a number of other websites that are extremely useful
for general programming questions, and for python questions in particular. I highly recom-
mend http://stackoverflow.com/ as a source of usually well-informed help, but probably
the single most useful programming resource is http://google.com. If you’re stuck on
something related to programming, google it.

Teams
Programming is something that is almost always done in teams, and that is how we will work
for most of this class. We will organize the class into teams early on in the quarter, and
most of your assignments will be collectively completed by the team. Unless explicitly stated
otherwise, collaboration on all assignments is highly encouraged, not only within teams but
between them. You may not copy others’ code verbatim, but you are welcome to discuss
and to exchange ideas. Within a team, it is perfectly acceptable to divide up the work (for
example to have one team member write one part of a program, and other team members
write other parts), provided that comments in the final product make clear who did what. To
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ensure fair distribution of credit, at the end of the quarter each team member will be asked
to complete a short, confidential questionnaire describing all team members’ contributions.

Course Assignments and Grading
Homeworks. You will have six homework exercises over the quarter, and the majority of
these will be done in your teams. Each assignment will require you to write some code and
generate one or more outputs. You need not turn in the output; just turn in the source
code. Your assignment will be graded not just on whether the code runs and produces the
right answer, but based on your code’s clarity and readability, including how well it is com-
mented. Assignments that are turned in without comments will receive no credit.
Homework assignments will be submitted via eCommons.

Midterm Exam. There will be a take-home midterm exam during the fifth week. The
midterm is the only assignment in the class which you must complete on your own, without
assistance from any other students in the class.

Final Project. There will be a term project in lieu of a final exam. Each team will meet
with the professor in the week following the midterm to define their project, and will turn
in the project and give a presentation on it during finals week.

Grading. Grades will be based on homework assignments (40%, all weighted equally), the
midterm (30%), and the final project (30%).

Plagiarism Policy
Plagiarism is defined as copying the work of another and presenting it as your own, and is
no more acceptable in computer programming classes than in other contexts. Here are a few
guidelines that apply to computer programming in particular:

• It is unacceptable to copy and submit as your own all or substantial portions of an-
other’s work, with or without attribution. It is acceptable to copy a few lines of code,
or even a small subroutine, and incorporate those into your own, more complex pro-
gram, provided that you acknowledge your source. This need not be a formal footnote;
a short comment in the source code is fine, for example

# This line is taken from http://www.url.com/neat/programming/idea

• In the same vein, it is unacceptable to post the entirety of a homework question on
a message board like http://stackoverflow.com/ and request assistance with it.
However, it is acceptable to ask general questions regarding specific tasks that you
must accomplish as part of the assignment.

• For more on academic integrity in computer programming classes, please see the
very thorough discussion at http://www.cs.cornell.edu/courses/CS1133/2014fa/
about/integrity.php.

• If in doubt about whether something is acceptable, please ask. You will never be
penalized for asking.
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Schedule

Week Topic Assignments

Jan. 5 – 9 Unix and python basics

Jan. 12 – 16 Plotting and images Exercise 1 due Jan. 13

Jan. 19 – 23 I/O and files Exercise 2 due Jan. 19

Jan. 26 – 30 Basic numerics Exercise 3 due Jan. 29

Feb. 2 – 6 Statistics and data analysis Midterm exam begins Feb. 5

Feb. 9 – 13 Project: Solar irradiation Midterm exam due Feb. 10

Feb. 16 – 20 Project: orbital dynamics Exercise 4 due Feb. 17

Feb. 23 – 27 Project: orbital dynamics (ct’d)

Mar. 2 – 6 Project: diffusion Exercise 5 due Mar. 3

Mar. 9 – 13 Project: diffusion (ct’d)

Mar. 16 – 20 No class
Exercise 6 due Mar. 17
Final project presentations,

schedule TBD


