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Instructor: Justin Ryan
Good Problems 11: Sections 5.6 and 5.7

Instructions Complete all problems, showing enough work. A selection of problems will be
graded based on the organization and clarity of the work shown in addition to the final solution
(provided one exists).

1.  Use the Gram-Schmidt process to find an orthonormal basis for the subspace of R*
spanned by x; = (4,2,2, DT %, =(2,0,0,2)7, andx3 =(1,1,-1, 1) .
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a) Use the Gram-Schmidt process to find an orthonormal basis for Col(A).

b) Factor A into a product QR where Q has orthonormal columns and R is upper
triangular.

¢) Use the factorization in part b to solve the least squares problem Ax =b.



3.  Find an orthonormal basis {Py, ..., P4} for P5 with respect to the inner product

1
p, P :flp(x)q(x)dx.



Show that if we choose P,,(1) = 1 and define the recursion relation
(n+1)Py1(x) = 2n+1)xPy(x) — nPy_1(x)
then the polynomials P,, are orthonormal with respect to the inner product
1
pq = f 1 px)g(x)dx.

These polynomials are known as the Legendre polynomials.



