
Syllabus
Mechanical Engineering 530.390.13

Applications in Scientific Computing
Intersession 2016
(2 credits, EQ)

Description
Scientific discovery and computing capability have progressed inseparably for more than the last
century, but few theoretically-focused courses find time to discuss this important connection.
Guided by various examples borrowed from physics and engineering courses, we will interactively
explore methods of solving problems numerically using contemporary computational tools. Ex-
ample problems will draw from the following fields: dynamical systems, continuum mechanics,
molecular dynamics, and robotics.

Prerequisites
Calculus III (AS.110.202 or equivalent); Differential Equations (110.302 or equivalent); Linear
Algebra (110.201 or equivalent)

Instructor
Adam Sierakowski
Email: sierakowski@jhu.edu
Web: http://ajsierakowski.org
Office: 323 Latrobe
Office hours: Weekdays 18:00-19:00 and by appointment

Meetings
Tuesdays, Wednesdays, and Fridays 13:00-16:00 in Latrobe 120

Textbook
There is no required textbook, but a useful resource is: Press, Teukolski, Vetterling, & Flannery,
Numerical Recipes: The Art of Scientific Computing (3rd ed.), New York, NY: Cambridge Univer-
sity Press, 2007, ISBN 0-521-88068-8

Online Resources
Visit http://ajsierakowski.org/teaching/en-530-390-13/ for all materials related to this
course.

Course Objectives

(1) Students will learn computational techniques for solving example problems in physics and
engineering

(2) Students will design and implement various components of their own scientific programs
(3) Students will practice coding best practices for writing extensible code

1

mailto:sierakowski@jhu.edu
http://ajsierakowski.org
http://ajsierakowski.org/teaching/en-530-390-13/


Course Topics

• Computer hardware basics
• Sources of error
• Numerical discretization
• Relevant data structures
• Sorting and selection
• Interpolation and extrapolation
• Random number generation
• Solution of linear systems
• Integration of functions
• Initial- and boundary-value problems

Course Expectations & Grading
This course will combine traditional lecture-style presentations of material with interactive coding
projects designed to apply and implement the material in computer codes. Each class session will
be comprised of approximately half lecture and half application. Students are expected to have
access to a computer during class meeting times; if this is untenable, contact the instructor to
make alternative arrangements. As an interactive class, attendance is mandatory and students
are encouraged to actively participate intellectually and verbally in each class. Grades will be
determined by performance on homework assignments designed to provide practice with topics
discussed in class and by participation during class.

Key Dates

• Class start date: 2016/01/05
• Class end date: 2016/01/22

Assignments & Readings
Outside assignments will be given at the end of each class and will be due at the start of the next
day’s class. Assignments will be designed to require less than one hour of work outside of class
each day.

Ethics
The strength of the university depends on academic and personal integrity. In this course, you
must be honest and truthful. Ethical violations include cheating on exams, plagiarism, reuse
of assignments, improper use of the Internet and electronic devices, unauthorized collaboration,
alteration of graded assignments, forgery and falsification, lying, facilitating academic dishonesty,
and unfair competition.
In addition, the specific ethics guidelines for this course are:

(1) Students are encouraged to consult with each other while completing outside assignments,
but must submit work recorded without outside assistance.

Report any violations you witness to the instructor.
You can find more information about university misconduct policies on the web at these sites:

• Undergraduates: e-catalog.jhu.edu/undergrad-students/student-life-policies/

• Graduate students: e-catalog.jhu.edu/grad-students/graduate-specific-policies/

Students with Disabilities
Any student with a disability who may need accommodations in this class must obtain an accom-
modation letter from Student Disability Services, 385 Garland, (410) 516–4720,
studentdisabilityservices@jhu.edu.
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ABET Outcomes

• Ability to apply mathematics, science and engineering principles (a).
• Ability to design and conduct experiments, analyze and interpret data (b).
• Ability to identify, formulate and solve engineering problems (e).
• Understanding of professional and ethical responsibility (f).
• Ability to communicate effectively (g).
• Recognition of the need for and an ability to engage in life-long learning (i).
• Ability to use the techniques, skills and modern engineering tools necessary for engineering

practice (k).
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