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MATH 544/CPT S 531 MIDTERM EXAM @

October 14, 1988: 2:10 PM
SHOW ALL WORK

1. a) (12 pts.) Determine the permutation matrix P, unit lower triangular matrix L and
the upper triangular matrix U that satisfy PA = LU and are produced when Gaussian

012
elimination with partial pivoting is applied to the matrix A given by A = |2 2 O] 5
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b) (7 pts.) Briefly describe how P, L and U could be used to solve a linear system Ax =
b if b was given.
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c) (3 pts.) How many flops are required to reduce an nxn matrix to upper triangular
form using Gauss transformations?
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2. a) (10 pts.) Define the singular value decomposition of an mxn matrix A, and describe
how the SVD can be used to determine the rank of A.
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b) (6 pts.) Show that | | A | | is equal to the largest singular value of A.
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3. a) (4 pts.) Define the condition number for an nxn matrix.
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b) (6 pts.) If z is a computed solution to Ax = b when b is exact but A has errors
contained in an error matrix E, how can the condition n mber! be used to provide a
bound for the relative error in x? A )f v thir baund] /
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4. a) (9 pts.) Define a Gauss transformation M, state why using Gauss transformations can
increase errors, and why partial pivoting helps to reduce the possible increase in errors
during Gaussian elimination.
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b) (5 pts.) If M is a Gauss transformation, how can M~! be directly determined?
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c) (3 pts.) WhX don’t orthogonal transformations increase errors in the way that Gauss
transformations sometimes do?
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5. (14 pts.) Write down the general form for i) Householder and ii) Givens transformations
and show that both transformations are orthogonal.
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6. (9 pts.) Determine the Cholesky decomposition for the matrix A =
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7. (12 pts.) Assume P is mxm and P = I - vw", with the first k components of v equal to
zero. If A is mxn, show that number of flops required to compute PA is 2n(m-k). /
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