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PHYS 410 Computational Physics

Justification: This is a 400-level version of PHYS 510, which will be cross-listed with it.  There is no rational reason that undergraduates with the prerequisites should face any obstacle in taking this course, and in practice the permission to take a graduate course is signed every time.  

Catalog description
510 Computational Physics I (3:3:0) Prerequisites: PHYS 303 and 305. Study and development leading to computer simulations of various physical systems. Requires the study and development of computational techniques and numerical algorithms to obtain both numerical results and visualization of these results. Application to individual physical processes taking place in a variety of physical systems. In computational physics research, individual physical processes are only components of a larger simulation.  Same as PHYS 510.
Instructor: Paul So

First Offering: Fall 2009

Course Objectives

The objectives of this course are: 

1. to familiarize students with a variety of computational techniques of benefit to physicists, 

2. to develop in students a capability to use computational techniques in the solution of physical problems, 

3. to provide the background in computational physics and computational techniques so that students may progress to more advance courses in computational physics. 

Schedule & syllabus

Jan. 22 Computational Physics Introduction Press Ch. 1
Landau Ch. 1-3 2 Jan. 29 Functions and Roots Press Ch. 9
Landau Ch. 10 3 Feb. 5 Interpolation and Approximation Press Ch. 3
Landau Ch. 5 4 Feb. 12 Numerical Integration Press Ch. 4
Landau Ch. 4 and 8 5 Feb. 19 Numerical Integration (cont) and Random Numbers PressCh. 7 and 15
Landau Ch. 6, 7 and 22 6 Feb. 26 Random Numbers and Statistical Physics PressCh. 7 and 15
Landau Ch. 6, 7 and 22
Class Notes 7 March 4 Fourier Analysis Press Ch. 12-13
Landau Ch. 12 * March 11 Spring Break * 8 March 18 Midterm * 9 March 25 Fourier Analysis (cont) Press Ch. 12-13
Landau Ch. 12 10 April 1 Special Functions Press Ch. 6
Class Notes 11 April 8 Matrices and Eigensystems Press Ch.2,11
Landau Ch. 15,16 12 April 15 Ordinary Differential Equations: I Press Ch. 16
Landau Ch. 9 13 April 22 Differential Equations: II Press Ch. 17 and 19
Landau Ch. 9 and 25 14 April 29 Introduction to Dynamical Systems Hand Out
Landau Ch. 13 and 14 15 May 6 Final Project Presentations

Assignments Policy

In this course, we will utilize two types of assignments as shown below. 

1. Individual Assignments: 

· Each member of the class is responsible for completing the assignments without outside assistance from members of the class or others, unless specifically stated that assistance is permitted. 

· Assignments are to be submitted to the instructor on or before the announced deadline for the particular assignment. 

· Some individual assignments will contain parts that are specified as presentation items. Thus in addition to the written presentation, each student is expected to prepare an oral presentation 

2. Team Assignments: 

· Each member of the class will be assigned to a team, hopefully not to exceed three members. Individuals will be assigned to teams specifically on the basis of technical capabilities, so as to make roughly comparable teams from a technical point of view. 

· Team assignments will be placed on this Web site in the section below entitled Assignments, along with a submission date. 

· Teams are to work together under their own leadership to prepare the assignment for both a written presentation.

· One written presentation is expected from each team for all parts of the assignment. 

· Each team is to prepare a presentation for all parts of the assignment. 

· Over the semester each member of the team should do approximately an equal number of the presentations. No team member should do all of the oral presentations during the semester, while another team member prepares the written presentations. 

· Effort must be shared among the members of the team on all parts of the work. 

Routines in C provided in Numerical Recipe in C are intended to be examples and illustrations for materials discussed. You are welcome to modify them and to implement them into your assignments and projects. However, as with any borrowed computer programs, you should thoroughly test them for their intended purpose. 



Examinations

A midterm examination and a final examination will be given at appropriate times during the semester. The midterm and the final examinations will constitute respectively 15% and 20% of the final grade for the course.

Suggested Text Books 
Press, W.H. et al. Numerical Recipes: The Art of Scientific Computing, 3rd Edition, Cambridge University Press, 2007.

Landau, Rubin H., Paez, Manuel J. and Bordeianu Cristian C. Computational Physics: Problem Solving with Computers, 2nd Revised and Enlarged Edition, John Wiley and Sons, Inc., 2007










