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17A Numerical Analysis
(a) Define Householder reflections and show that a real Householder reflection is a
symmetric and orthogonal matrix.

(b) Let H € R™"™ be a Houscholder reflection. Determine the eigenvalues of H and
their multiplicities.

(¢) Show that for any A € R™*™ there exist Householder reflections Hy, ..., H, such
that H,Hy,—1--- HHA = R, where R is upper triangular.

(d) Show that if A is symmetric there exists an orthogonal matrix Q € R"*™ such that
C = QAQT € R™ " is symmetric and tridiagonal (that is, only the diagonal, super
and subdiagonal have non-zero entries), and C' can be computed in finitely many
operations (4, —, x, =,V ).
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