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1 Let (E, M, ) be a measure space and f € LP(E), 1 < p < oo, then f is bounded a.e.
2 Complete the proof of Theorem 10.6.1 by showing that the relation

(0.1) 1(O(£2)) = pu(£2),
where O is an orthogonal transformation, also holds for open sets 2 with p(§2) = oo
and not only for those with finite measure.

3 Prove Lemma 10.6.2.

4 Prove the relation (10.6.33) by induction with respect to n.

5 Let A € L(R™,R"™) be invertible, then there exists an orthogonal transformation O and
a selfadjoint, positive definite operator B such that

(0.2) A= 0B,
and hence, there exist orthogonal operators O1, O3 and diagonal matrix D such that
(0.3) A=01DO0Os.

Hint: Prove first that there exist a positive definite operator B such that A*A = BB.

6 Prove Corollary 10.6.5.

7 Complete the second part of the proof of Theorem 10.6.8.

8 Prove Corollary 10.6.9.

9 Let E be a vector space and ) # A C E, then we define the convez hull of A, in symbols,
(A), as the set of all finite convex combinations of vectors in A

(0.4) (A ={> Naj:z, € ANOSN <1, Y N=1}
Let F be a normed space, prove that
(0.5) diam(A) < diam A.



