  

	How to Write Up Computer Problem Homework 



	Motivation

	I require a specific format for the write-up of assignments that require computer solutions. Not surprisingly, this format follows the same form as a scientific paper, whose purpose is to inform the reader about the results of a scientific investigation. Depending on how complicated the problem is the sections do not need to be long or involved. Often a sentence or two might be all that is required. For larger projects, the detail may be more extensive.  

Why so picky? Two reasons, really, which both follow from the same fact: Computers are great ways to spew out tons of unorganized (as opposed to organized) gibberish in rather short periods of time. By requiring students to organize their results in a report, they must synthesize their output. In the process, they will be required to think about the results. This will lead to greater understanding of the material and, hopefully, catch errors. Nothing is worse than simply turning in a bunch of wrong answers without noticing that they are wrong. It is much easier to turn in incorrect computer results than incorrect analytical homework problems typically done in other classes, and the hope is that by following this ritual, turning in incorrect solutions will be avoided. The second reason is more practical: I don't want to have to read piles of computer generated gibberish.  




	Format

	0. Summary

A short synopsis that describes the problem, the methods used, the results and conclusions. Short (~5 sentences), but get the point across.
I. Statement of Problem  

A short synopsis of the problem. Example: "Solve the advection equation with a second order finite difference method in space and a first order Euler time stepping scheme in time”.  
II. Description of Methodology 

· Describe the governing equation if applicable.

· Describe geometry and boundary conditions if applicable.

· Briefly describe the numerical methodology. Write down and explain the numerical method and how you implemented it. For example, you would show how the convective term is approximated with a finite difference method, show the theoretical convergence rate and other characteristics of the error. 

· Explain numerical implementation of boundary and initial conditions.

IV. Results and discussion
Present and discuss the results of the computations. Discuss and explain your findings, trends and the reasons for trends.  Use a few well-chosen graphs mostly! Avoid use of tables, especially, when they only contain data output from the program. Label the axis, identify different curves in a legend with well chosen identifying names, write an extensive caption that explains the graph well. A concise, easy to read format is very important! For example:
                  [image: image1.emf]
If you absolutely must use a table to represent some key results then keep the table short with only a few rows and columns. (I will not read tables with a significant amount of data generated with Matlab: large amounts of data can be more effectively represented in a graph). 

V. Conclusions (The Most Important Part!) 

Discuss your results. Show that you understand the meaning of the results you get. If you predicted in Section II that the error is less than some bound and this is reflected in your graph, say so. Like, "as predicted, the results show that the actual error is less than the estimate". If your predictions don't come true, try to explain why. You could have a mistake in your code or there are assumptions made in Sec. II that aren't valid. A good explanation could salvage an otherwise incorrect set of numbers. Your mission is to convince me in this section that you know what the answers should be and that you did indeed get them. Not only are correct answers important, but the fact that you can show me the answers are correct is important. (Think about it, if you can't convince someone that the results are correct, how will you know when they are incorrect?) This view is very different than that of most other classes where the student turns in the solutions and the professor gives determines the grade based on the correctness of the solution. The reason for the difference is that the computer is doing the work! I don't trust the computer, and you shouldn't either. 

VI. Program Listing 

Include this for completeness.  Programs must be in Matlab. Write programs with care, indent if and for loops, put in comments that explain the program and that are short and to the point. Align the lines within loops using an indent. Put effort into making your program readable.


	Final Remarks

	Length

It doesn't have to be long
Remember, depending on how complicated the problem is, these sections do not need to be long. Often a sentence or two might be all that is required.

Paper

All work must be organized on standard 81/2 x 11 Paper 

This means either copy your results onto a sheet of notebook paper or carefully format them so that they can be cut out and pasted onto such paper, or include them in your word processor document. I will not grade it otherwise.

Graphs

Graphs must be real
All graphs must be computer generated or hand plotted on graph paper according to the standard conventions. Standard conventions include labels, titles, etc. Ask if you are not sure. Notebook paper is not graph paper.




