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Abstract

This chapter gives an example where topological guidance has been
essential in developing a numerical algorithm for solving a problem
from signal analysis. The chapter explains the importance of car-
dinality, separability, and compactness in numerical analysis, and
provides examples of spaces that can be made separable or compact
by a non-standard choice of topology. Furthermore, the chapter sug-
gests a definition of ‘approximate computability’ and analyses some
immediate consequences of the definition.

10.1 Introduction

Computers can perform accurate computations on some sets like the set
of integers, and approximate computations on other sets like the set of
real numbers. There are also sets on which computers can perform neither
accurate nor approximate computations. One observation to be stated is
that computers can only perform approximate computations over separable
spaces (separability is necessary but not sufficient). In particular, comput-
ers can only perform approximate computations over spaces of cardinality
at most 2%,

In the example to be given, the problem is to find a bounded real
function with certain properties. As the set of bounded real functions has
cardinality exceéeding 2%°, the problem is reformulated to take place in Lo,
which has cardinality 2%°.

We equip Lo, with the so-called weak*-topology to obtain separabil-
ity. The unit sphere (w.r.t. ||e||1,.) in Lo is compact (w.r.t. the weak*-
topology), and this result is used as follows:
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