Homework 2: AE601, Computational Fluid Mechanics
September 13, 2007
Due: September 20, 2007, beginning of class

Problem 1:  
Consider the function f(x) on the interval [0,3]
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a) Determine analytically 
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and plot it in a graph on the interval x=[0,3] 

b) Approximate 
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with the central difference scheme.
c) Determine the approximate first order derivative using the central difference approximation and f(x) evaluated on grids on the interval [0,3]. Use several grids with uniform grid spacing of 1, 0.3, 0.03, 0.003, and 0.0003. You can use grid points that lie outside the interval [0,3] to approximate the derivative at x=0, and x=3.
d) Determine the average absolute error over [0,3] of the CDS approximation as compared to the analytical derivative in a) on all grids. Plot the average error versus the grid spacing in a log-log plot. Explain the trend of the curve.
e) Consider a grid with N=100 grid points that expands as 
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, where r is a constant, 
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=0.003 and 
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=0.03. Determine the average error of the central difference scheme on this grid and compare it to the errors in d). Explain your result.
This homework must be in the “Computer-homework” format as described in the handout (keep it brief and to the point). Use Matlab for your programming and plotting.
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