83. Suppose that (fx) is a sequence of measurable functions that converge almost
everywhere to f as k — oo.

(a) Formulate and prove Egoroff’s Theorem if the functions are defined on a
box in n-space.

(b) Is Egoroff’s Theorem true or false for a sequence of functions defined on
an an unbounded set having finite measure?

(c¢) Give an example of a sequence of functions defined on R for which Egoroff’s
Theorem fails.

(d) Prove that if the functions are defined on R™ and € > 0 is given then there
is an e-set S C R™ such that for each compact K C R", the sequence of
functions restricted to K NS¢ converges uniformly.
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3. Let (R™, | - |1) be the normed vector space where |(z1,- -+, Zn)|1 1= Y, |;|- Let T : R® — R" be a linear operator, given by the matrix T};
, that sends (;) to (y;), where y; = >, T;;;. How to compute || T2

optional: if we use || — ||maz norm on R™, how to compute the operator norm ||7°||?
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