1. For each of the following statements, determine whether it is always, sometimes or never true.

(a) The matrix of orthogonal projection onto a subspace of R is symmetric.
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(b) Let a, b and c be real numbers. Then (—a 1 ¢ ] is orthogonally diagonalisable.
-6 —c 1

SOMQHMA

.T_f_\’l_.@_ ‘-ﬁ a=zb=c=0 = e wmahix v I3 Suicla
v eddedly  cvaonally  disqenalisable
E:[_S__( ‘f a=pb=C= i = (_ll ‘r ||)T -~ ((l —;, :,[)

- = ] U

2 Je mx wnld SjMAM“'V;c =) :4'\53 AoQo«rff'«quj

o{,«ajcx,\a,a&uf{(
{c) Let A be a symmetric matrix. Then A is invertible.
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(d) Let A be a matrix such that if ¥ and w are eigenvectors of A with distinct eigenvalues,
then ¥ is perpendicular to w. Then A is orthogonally diagonalisable.
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(e) Let A be the matrix of the transformation 7 : R3? — R3 defined by rotation by 8 radians
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about the line spanned by (—1) , where 0 < 8 < ®. Then A is symmetric.
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2. Find an orthogonal matrix S such that STAS is diagonal, where A = (g _3 4) .
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j 3. Let A be a non-identity, symmetric, orthogonal 2 x 2 matrix. Show that A is a reflection

mmg«l matrix, that is A is of the form (: _ba) where @2 + b2 = 1.
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4, Let k be a real number. Find an orthonormal basis of eigenvectors of the transformation
T : R? — R® defined by T (¥) = A%, where A is the 3 x 3 matrix defined in terms of k by
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