2.1 Let n > 2. Given the matrix A = (a;;) € R™*"™, the permutation

matrix ( € R"*" reverses the order of the rows of A, so that —
(QA);j = ant1—i . If L € R™™™ is a lower triangular matrix, —
what is the structure of the matrix QLQ? —

Show how to factorise A € R™*"™ in the form A = UL, where
U € R™™ ™ is unit upper triangular and L € R™*" is lower trian-
gular. What conditions on A will ensure that the factorisation
exists? Give an example of a square matrix A which cannot be
factorised in this way.
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2.8 (i) Show that, for any vector v = (v1,...,v,)T € R",
vl < flvll2 and [Jv]lz < [lv]l1 v/l -

In each case give an example of a nonzero vector v for which
equality is attained. Deduce that ||v||ec < ||v|l2 < ||v|[1. Show
also that ||v]|2 < /1 ||v]|0o-

(ii) Show that, for any matrix A € R™*",

lAllse < vn|[All2 and [|A]lz < vm [ Al -

In each case give an example of a matrix A for which equality
is attained. (See the footnote following Definition 2.12 for the
meaning of ||Al[1, ||A||2 and ||A]|o when A € R™*™))
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