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Remember to justifu your ansloers to receiue full credit'

1.  Let  AeC*r*,b e C*,and kbeaposi t iveinteger '  Tosolvethel inearsystem Akx: b 'you

could form the *urri*'C : Ak anainen rrse pivlted LLI factorization on C' Describe another

algorithm starting with pivoted LU factor izitionon A' (You may exPress your algorithm as

MATLAB code, birt do not have to.) \Atrhich of these two methods is faster?
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2' (a) Prove that if 
I^: I *nitian 

positive definite m x tnmatrix such that X2 : /, thenX : I. (Hint: Use an SVD.)
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matrix, then there is another real spD matrix X such that
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3. Suppose A is a real symmetric matrix with eigenvalues -4, -I,2,12.lneach column below
are eigenvalue estimates that result from running one of these four iterations on A: power
iteration, inverse iteration, shifted inverse iteration, or Rayleigh quotient iteration. In each
case state which iteration was used, explaining quantitatively why your answer is the most
reasonable one.

rt) e-(.n6 a.{e- &b"* 3,1 , 1,4 , O'D+l)

8.3L0261.519629201
1.0.586563234632390
1L.95878254354241,8
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12.000000000000000
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(a) Use symmetric pivoting to find a symmetric tridiagonal T that is unitarily similar to A.
(The standard Hessenberg reduction method is nolnecessary.)

(b) Describe what happens when the "pure" (unshifted) QR iteration is applied to A. Ex-
plain this convergence behavior in terms of eigenvarues.
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