Physics 305
Computational Physics
(Fall 2022)
This class is scheduled to be taught in person.
Meeting Times: This class will meet at 3:30 PM - 4:45 PM on MW in SO208.
Staying Current: You are required to complete regular problem sets and a class project
on your own time. All assignments will be announced, submitted, and graded through the
D2L course website.
Instructor: Prof. Elisabeth Krause
Offices: SO324
Email: krausee@arizona.edu
Prof. Krause’s Office hours: Wednesday 11:30 am - 12:30 pm
TA: Tanner Saadi
Email: tsaadi@arizona.edu
Tanner Saadi’s office hours: TBD (will be announced on D2L)
Course description: Phys 305 is a course for students of Physical Sciences that introduces basic computational methods for solving mathematical problems motivated from
the physical sciences. Often problems drawn from actual physics will form the basis for the
examples that will serve to master the techniques and algorithms taught.
Course Website: In this class we will make use of D2L. It is your responsibility to
check D2L regularly for course announcements/updates and assignments.
Prerequisites: This course is taught in python and assumes some familiarity with the
python language, at the level of Phys 105. Your mathematical preparation should include
linear algebra, differential and integral multivariate calculus, and at least some ordinary and
partial differential equations. Although, basic introduction to the more advanced mathematical topics will be provided during the course.
While the above are no formal prerequisites, the more programming experience, physics
and math you have mastered, the smoother and more beneficial the course is going to be
for you.
Topics to be covered: Introduction to the python language, numerical solution of linear
and non-linear algebraic equations, interpolation, numerical differentiation and integration
of arbitrary functions, solution of ordinary differential equations, solution of boundary value
problems for ordinary differential equations, Monte Carlo Markov Chains. After Thanksgiving break, we will do a short excursion into basic Machine Learning algorithms and cover
basics of high-performance computing (both not required for homework).
The class will focus heavily on hands-on experience and implementation of algorithms
from scratch in and out of the classroom.
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Assignments:
• Homework will be due on Fridays at 5pm. There will be approximately 1 problem
set every week at the beginning and later every two weeks for a total of 8 homework
sets. You are encouraged to work together, especially in figuring out how to do the
problem sets, how to implement an algorithm, and when debugging. However, the
actual coding and running of the assigned solution must be done and be
understood by each of you individually. You must make sure that your code
compiles, and runs before turning in your homework. For every homework, you will
be asked to write a few programs in python and describe the reasoning behind them
and their output. Also, always make sure you add comments to your code that explain
what you do. All homeworks will be turned in electronically through D2L. No credit
will be given for late homeworks, but the lowest score of the 8 homeworks will not
count towards the course grade. If you have a well documented legitimate reason
(such as family emergency, serious sickness or a university function) for not turning in
a particular homework, we will be accommodating.
• Each student will also have to complete, present in front of the class, and be able to
answer questions on a term project. The term project will require the development
of computer code that combines a number of the numerical methods we will discuss
during the semester and will be longer and more complex than any individual homework. The last classes will be reserved for the presentation of the term projects. The
written term project report will be due on December 14, at 5 pm.
Course Objectives and Expected Learning Outcomes: At the end of this course,
students will be able to:
– Exercise analytic reasoning to solve physics problems with computer algorithms
– Code and understand programs in python (intermediate complexity)
– Write code to perform numerical differentiation and integration
– Solve numerically (systems of) ordinary differential equations
– Write code to perform statistical analyses
Exams and Assessments: There will be no final exam. Your course grade will be
based on homeworks (70%), and a term project (30%). The class will not be curved.
The correspondence between final percentages and letter grades will be: A:85%–100%;
B:70%–85%; C:50%–70%, D:30%–50%; E:0%–30%.
Incomplete/Withdrawal: Requests for incomplete (I) or withdrawal (W) must be
made in accordance with University policies, which are available at http://catalog.
arizona.edu/policy/grades-and-grading-system#incomplete and http://catalog.
arizona.edu/policy/grades-and-grading-system#Withdrawal respectively.
Texts: There is no official text for this course. You can find notes on everything
you need to get started on D2L, including a guide to python. The text “Numerical
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Recipes in C” by Press, Teukolsky, Vettering, & Flannery (2nd edition) has been the
standard reference in the field for many years and offers an in depth presentation of
many topics covered in this (and many more). In general keep in mind that the world
wide web is your friend. Help in programming, tutorials etc. are widely available
online.
Attendance: Class attendance is optional, but we will often start homework assignments in class, so by not coming to class you will miss out on help other students will
be benefit from. In addition, your instructors are not required to explain to you what
you missed by not coming to class. You are responsible for knowing everything that
goes on in class, including announcements, course materials, handouts, what has been
assigned as homework, as well as any hints, help, due dates, extensions, etc. Especially due dates could be changed, if the majority of the class has found a problem set
particularly challenging.
– If you have a legitimate reason for not attending on a given day, please let us
know in advance. We may be able to give you the appropriate class notes. If
you have cleared your absence with us in advance, make sure that you contact us
promptly upon return to find out what you may have missed.
– All holidays or special events observed by organized religions will be honored for
those students who show affiliation with that particular religion.
– If you feel sick, or may have been in contact with someone who is infectious, stay
home. Except for seeking medical care, avoid contact with others and do not
travel.
– Voluntary, free, and convenient COVID-19 testing is available for students on
Main Campus.
– If you test positive for COVID-19 and you are participating in on-campus activities, you must report your results to Campus Health. To learn more about the
process for reporting a positive test, visit the Case Notification Protocol.
– COVID-19 vaccine and boosters are available for all students at Campus Health.
– Visit the UArizona COVID-19 page https://covid19.arizona.edu/ for for the
most up-to-date information.
Classroom Behavior Policy: To foster a positive learning environment, students
and instructors have a shared responsibility. We want a safe, welcoming, and inclusive environment where all of us feel comfortable with each other and where we can
challenge ourselves to succeed. To that end, our focus is on the tasks at hand and not
on extraneous activities (e.g., texting, chatting, reading a newspaper, making phone
calls, web surfing, etc.).
Students are asked to refrain from disruptive comments during lecture. Students
observed engaging in disruptive activity will be asked to cease this behavior. Those
who continue to disrupt the class will be asked to leave lecture or discussion and may
be reported to the Dean of Students.
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Academic advising: If you have questions about your academic progress this
semester, or your chosen degree program, please note that advisors at the Advising Resource Center can guide you toward university resources to help you succeed.
Life challenges: If you are experiencing unexpected barriers to your success in your
courses, please note the Dean of Students Office is a central support resource for all
students and may be helpful. The Dean of Students Office can be reached at 520-6212057 or DOS-deanofstudents@email.arizona.edu.
Physical and mental-health challenges: If you are facing physical or mental
health challenges this semester, please note that Campus Health provides quality
medical and mental health care. For medical appointments, call (520-621-9202. For
After Hours care, call (520) 570-7898. For the Counseling Psych Services (CAPS)
24/7 hotline, call (520) 621-3334.
Equipment and software requirements: For this class you will need daily access
to the following hardware: workstation, laptop, or tablet; ability to download and run
the following software: python, jupyter notebooks.
Statement on compliance with COVID-19 mitigation guidelines: As we enter
the Fall semester, your and my health and safety remain the university’s highest
priority. To protect the health of everyone in this class, students are required to
follow the university guidelines on COVID-19 mitigation. Please visit www.covid19.
arizona.edu.
Threatening Behavior Policy: The UA Threatening Behavior by Students Policy
prohibits threats of physical harm to any member of the University community, including to oneself. See http://policy.arizona.edu/education-and-student-affairs/
threatening-behavior-students.
Code of Academic Integrity: Students are expected to adhere to the UA Code
of Academic Integrity as described in the UA General Catalog. See: http://
deanofstudents.arizona.edu/academic-integrity/students/academic-integrity.
UA Nondiscrimination and Anti-harassment Policy: The University is committed to creating and maintaining an environment free of discrimination; see http://
policy.arizona.edu/human-resources/nondiscrimination-and-anti-harassment-policy.
Accessibility and Accommodations: At the University of Arizona, we strive to
make learning experiences as accessible as possible. If you anticipate or experience
barriers based on disability or pregnancy, please contact the Disability Resource Center
(520-621-3268, https://drc.arizona.edu/) to establish reasonable accommodations.
Subject to Change Statement: Information contained in the course syllabus, other
than the grade and absence policy, may be subject to change with advance notice, as
deemed appropriate by the instructor.

