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1. The plane W has an orthogonal basis u; = {0} and u, = [ :’ Let b = [2}
1 -1 3

a) Find the projection of b onto W, proj, (b). (8 points)
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b) Find @he distance from b to W. (7 pomts) R Qil&
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c) Find a basis for the orthogonal complement of W, W+, \
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2. The 4 x 4 matrix

Do
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a) (10 points) Find a basis for the subvector space Row(A) C Ry4. Justify your answer.
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has a row echelon form of
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b) (10 points) Find a basis for the subvector space Col(A) C R%. Justify your answer.
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3. The matrix A from problem 2 above has reduced row echelon form

1100
0 011
¢ = 0 000
0 000
a) (12 points) Give a basis for the null space, Null(A), the set of solutions to the

homogeneous equation Ax = 0.
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b)(8 points) Give a basis for the orthogonal complement Row(A )", with respect to the

usual dot product in R4. Explain your answer.
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4. Let

2 1 3

1 0 1
A=14o _1|°P=|9]"

—1 1 5

Notice that b is not in the column space of A, so there is no exact solution to Ax = b.

a) Find the least squares solution y to Ay = b. Hint: multiply on the left by A7, then

solve for y. (15 points)
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b) Find the error, ||Ay — b]|.(5 points).
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5. a) (10 points) Prove or disprove: is in the span of NEREYE and Nk
1
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b) (10 points) Prove or disprove: the vectors [O:, , [1} , and [
1 1

dent in R3.





