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Eigenvalues and the Field of Values

» The field of values is the set of possible Rayleigh quotients of matrix A:
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» If and only if the matrix is normal, the field of values is the convex hull of the
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Canonical Forms

» Any matrix is similar to a matrix in Jordan form:
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» Any matrix is orthogonally similar to a matrix in Schur form:
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Computing Eigenvectors of Matrices in Schur Form

» Relate eigenWt are similar\
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» Its easy to obtain eigenvectors of triangular matrix T' = [T” 12} :
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Matrix Reductions

» Any matrix can be reduced by an orthogonal similarity transformation to
Hessenberg form:
g Ve
o\

<] .
aA&:H—§ ] “ ’g, 7:
» In the symmetric case, Hessenberg form implies tridiagonal:
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Solving Hessenberg Nonsymmetric Eigenproblems

» Eigenvalues of a Hessenberg matrix are usually computed by QR iteration:
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Solving Tridiagonal Symmetric Eigenproblems [& ""}
A rich variety of methods exists for the tridiagonal eigenproblem: v
» QR iteration [,
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Solving Tridiagonal Symmetric Eigenproblems (II)
» Jacobi #digtionr YO Lrov {

» Bisection
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Krylov Subspace Methods: Motivation

» Many important problems require computation of extremal eigenvalues of

trices:
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» QR iteration is too expensive in this case: {—w ‘4,..4-3*
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» Inverse iteration with deflation provides one approach:
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Krylov Subspace Methods

» Define k-dimensional Krylov subspace matrix K = K(A, xo):
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» Show that K, is a similarity transformation of A to a compamon matrix C leet
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» QR factorlzatlon of K, gives an orthogonal representatlon of the Krylov
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Rayleigh-Ritz Procedure

» The eigenvalues/eigenvectors of H;, are the Ritz values/vectors:
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