
Lesson 1

Floating Point System
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A problem



Conditioning of a problem



Well-conditioned linear system
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Perturbed
second equation
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The solution changes
just a bit



ill-conditioned linear system
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We have a great variation
of the solution



Conditioning of a function evaluation



Conditioning of Eigenvalues Computation



Floating Point Numbers #1



Floating Point Numbers #2



Floating Point Numbers #3



Converting real numbers into F  #1



Converting real numbers into F  #2



Converting real numbers into F  #3

(Picture taken from book: M. Redivo Zaglia, “Calcolo Numerico, Metodi ed Algoritmi, 4 Edition”)

Useful range



Roundoff Error #1



Roundoff Error #2



Machine precision #1



Machine precision #2



Floating Point Arithmetic #1



Floating Point Arithmetic #2



Floating Point Arithmetic #3



Floating Point Arithmetic #4





Floating Point Arithmetic #7



Floating Point Arithmetic #8



Floating Point Arithmetic #9
UNSTABLE STABLE



Floating Point Arithmetic #10

Some not so obvious (and not
so easy to prove) stable formulas.
(from “Introduction to Numerical Analysis”
Arnold Neumaier, Cambridge)
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Floating Point Arithmetic #10

How to rewrite some unstable formulas in a stable way

unstable per large x

unstable for x near zero


