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PREFACE

Computers are useless. They can only give
you answers.

Pablo Picasso (1881-1973)

Ask yourself the question : Would | fly an
airplane that uses software written by me?

Anon.

This is a very basic introduction to the construction, analysis, and testing of
numerical algorithms on digital computers.

There are three theoretical ideas that are important in the construction of these
algorithms :

e Approximation (Taylor's Theorem, etc.)
e Iteration (Successive Approximation)
e Transformation (Matrix Factorizations, etc.)

The important technical ideas are :

Finite Space (Finite precision arithmetic)

Finite Time (Speed of the algorithm)
Convergence Testing (When to stop an algorithm)
Error Trapping (No algorithm is perfect)

The technical ideas could be crudely summarized as : how to compute with
floating point arithmetic.

No matter how good the construction and analysis of an algorithm is, it must be
implemented in some programming language and then tested on a real computer.
Students need to experiment with algorithms and numbers dATgAB and

MAPLE . Many of the great algorithmic nuggets have been found through
numerical experiments, later polished by theory.

If, having studied these notes and carried out the exercises and assignments :

e you feel ignorant of numerical algorithms, then one purpose of these
notes has been achieved.

¢ you feel you could not earn a living writing numerical algorithms, then
another purpose of these notes has been achieved.

¢ you feel you could earn a living using numerical algorithms, then yet
another purpose of these notes has been achieved.
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