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M20580 L.A. and D.E. Tutorial
Worksheet 9

1. Let W be a subspace of R? such that

wen{ [}

(a) Use the Gram-Schmidt process to obtain an orthogonal basis of W.

4
(b) Find the orthogonal decomposition of v = {—4] with respect to W.
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2. Consider the matrix

11
=l
We want to find the QR factorization of A.

(a) Use the Gram-Schmidt process to transform the columns of A into an orthogonal
basis.

(b) Transform the orthogonal basis obtained in part (a) into an orthonormal basis by
dividing each vector by its magnitude.

(¢) The orthonormal vectors obtained in part (b) will now be the columns of your matrix

@ (remember that order of vectors matters!)

(d) Use the fact that QTA = R to find your R matrix.
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4. Consider the following data points:
(0,4), (1,1), (2,0)

We want to find the least squares approximating line.

(a) We transform these data points into a system of 3 linear equations y; = a + bz; and
construct our matrix A and vector b from this information.

(b) We then find the least squares solution to Ax = b.

. — la U,
(c) For a least squares solution X = [ } , the least squares approximating line is y = a+bz.
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5. Consider the following data points:
(1‘ 1) ’ (2 _2) ) (3‘3) ) (4‘ 4)
Find the least squares approximating parabola for the given points (Hint: the program

is almost exactly the steps laid out in problem 4, except our linear equations will take
the form y; = a + bx; + cx? and similarly for the final answer)
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