MAE384 Homework 4
Discussion

Prob 1
Note that the Lagrange function, Li(x), should satisfy

L(x)=0,atx=x;,]#1, and
Lx)=1,atx=x;

For example, L,, L, and L, should all be zero at x = x, =1, while L, = 1 at x =x,. See
sample solution. Some have chosen to plot y;L;(x) instead of L(x). In this case, each of
the y;Li(x) curve should pass one of the data points. See additional figure in sample
solution.

Prob 2
Two sample solutions are attached for this problem.

Note that the slope of the spline should be continuous at the knots. If the solution is
incorrect it would not satisfy this requirement. One can immediately check this property
by inspecting the plot of the splines.

Further remark:

While most people have solved Prob 2 by solving the 9x9 (or 8x8 if one eliminates the
coefficient a; from the outset) system of linear equations using Matlab, two of you have
actually solved it by hand. It turned out to be not so complicated. See the nice
demonstration in the alternative sample solution. The linear system is relatively easy to
solve because it is governed by a sparse matrix - matrix with a lot of zero elements.
Another important type of sparse matrix is tridiagonal matrix (see Section 4.9 in
textbook) which we will soon encounter in the numerical solutions for boundary value
problems in Ch. 9.



Sample solution, Prob 1 (Thanks to Jarad Hawk)
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(Prob 1 continued)
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(Prob 1 continued; This is the plot for Lagrange function Li(x))
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Alternative plot for Prob 1; This is the plot for y;L;(x) along with the original data points
and the 3rd order polynomial (Thanks to Mike MacDonald)
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Sample solution (version 1), Prob 2 (Thanks to Mike MacDonald)
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(Prob 2 continued)
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(Prob 2 continued)
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Alternative sample solution, Prob 2 (Thanks to Micah Ellis)
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