Math 477: Midterm — Tuesday, Oct. 17, 2006

1. Specify a 4 x 4 permutation matrix P such that left-multiplication of = by P reverses the order
of the components of any vector = € R?.
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2. Under what circumstances does a small residual vector » = b — Ax imply that x is an accurate
solution to the linear system Az = b? State a formula that shows the connection between r and

the error in the solution.
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3. Give an example of a 3 x 3 matrix A, other than the identity matrix, such that cond(4) = 1.



4. Assuming you have the LU factorization of A available, write an algorithm to solve the equation
z*A=10" for x.
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5. Assume L is an m x m matrix, and b an m-vector. Perform an operation count for the following
algorithm:
function » = Forwardsub(L,b)
for j=1:m
x(j) = b(j)/L(5,7)
for i=j41:m
b(i) = b(i) - L(i, j)e(j)

end
end
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6. Show how LU factorization with partial (row) pivoting works for the matrix
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7. For the matrix
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(a) Find the Householder reflector F = I — 2P. } 1 o L @S .05 M Mo s £ Co O
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b) Apply F to A.
(c) How are F' and F'A related to the QR [lactorization of A?
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8. Consider the matrix
A= 2 -1
121

(a) Determine an SVD A = USVT of A.
(b) Find A~ using the SVD computed in (a).
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