
PHY 265: Introduction to Computational Physics

College of Arts and Sciences

Department of Physics and Astronomy

Spring 2004 (and subsequent Spring semesters)

Meets 3 times/week (MWF 12:40–1:30) for three credit hours

Meets in A&S Computer Lab, Bldg 19 Rm 232

Gus Hart, Bldg 19 Rm 312, gus.hart@nau.edu 523-0426

Course prerequisites: PHY 161 and PHY 262

Prerequisite for: PHY 321 and PHY 331

Course description:

This course will cover basic programming principles and scientific computing skills in the context of

physics and astronomy. The students will learn to program in Matlab initially. After some basics of

programming have been mastered, the students will also learn to program in a common language such

as C++ or Fortran95. Students will also become proficient in the unix/linux operating system including

basics of the shell, learning a common text editor, compiling and linking executables from multiple files

and libraries, script writing, etc. The student will learn basic plotting and data analysis techniques and

will be learn basic computational approaches to solving differential equations and modeling stochastic

processes.

Course objectives:

After completing this course, a successful student should be confortable using the unix operating system

for common scientific tasks and should have basic proficiency in Fortran95 or C++. The student should

be able to visualize and analyze data using several basic approaches. The student should be able to cast

a physical problem or process as a mathematical model and use basic numerical methods to arrive at a

solution or create a simulation. The student should be well prepared to solve upper division physics and

astronomy problems that require a computational/numerical approach.

Course approach:

The class will be very hands on. Lectures will comprise only part of the in-class time. Much of the class

1



time will be spent working through exercises with the instructor’s help. The exercises will prepare the

students for the homework assignments which will be given several times per week.

Text and materials:

All the class materials will be on-line. Printed copies will be available for the cost of copying, if the student

desires a hard-copy. Recommended supplemental texts include Getting Started with Matlab by Rudra

Pratap, Fortran 90/95 for Scientists and Engineers by Stephen J. Chapman, C++ How to Program by

H. M. & J. P. Deitel and Computational Physics by Nicholas Giordano (current text for PHY 550). The

students will find it useful and interesting to read From Calculus to Chaos: An Introduction to Dynamics

by David Acheson.

Grading/Evaluation:

The majority (80%) of the student’s grade will depend on completing the homework assignments. Two

projects (one midterm and one final) will be required in lieu of exams (other 20%). Grades will be

determined using the following scale: ≥90 A, ≥80 B, ≥70 C, ≥60 D, < 60 F. These projects will be

individual and focus on a topic/method of the student’s choosing with instructor approval. These projects

will include a writing component—the student will be expected to present the completed projects in a

well-written, well-presented fashion similar to an article in scientific journal.

Sample outline:

Week Topic Week Topic

1 Introduction to Matlab; Matrices, Vec-

tors, and Linear Algebra

9 Waves and Diffusion

2 Simple data analysis; Loops and Logic 10 Midterm Project

3 Numerical Integration and Differentia-

tion; Ordinary Diff. Eqns. (ODE’s)

11 Introduction to Unix

4 Physical Applications of ODE’s; Visual-

ization

12 Introduction to Fortran90/95

5 Modular Programming; More ODE’s 13 Stochastic Approaches

6 Diffent Types of ODE’s; Oscillators 14 Expansion Methods

7 Coupled and Non-linear Oscillators;

Beyond the Euler Method

15 Final Project

8 Chaos; Central Forces 16 Final Project
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