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how big a mistake are we making?
We can’t represent b exactly (roundoff error)
We can't represent A or x exactly either!

We discussed partial pivoting because we saw that roundoff error
in A led to spectacular failures otherwise. But we have no proof
that partial pivoting is a perfect remedy. (Spoiler alert: there is no
perfect remedy)
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Condition number, vaguely

Ax=Db
Ay =b+ Ab
y=x+Ax

How big is the error Ax compared to the error Ab?

If Ax and Ab were numbers
|Ax| = C|Ab|

The value C would tell us how the error in b magnified (or
shrunk!) to become the error Ax. The constant C plays a role that
would be called the absolute condition number.

An ongoing theme: relative errors are more relevant than absolute

errors.
|Ax|  |Ab

x| b
Key concept: relative condition number (to be defined).
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How big is a vector?

How big is b? Three common measures.
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X = (Xl,XZ)T

Unit ball: ||x|[; <1
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X = (Xl, xZ)T

%[ = |x1| + |x2|
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The 1,2 and oo norms are vector norms.

x| >0 (|ix] = 0 iff x = 0) x| lexd
2. |lex|| = |c||[x|| for all c e R
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Ax=Db
Ay =b+ Ab l A
y = X+ Ax _/iL
Absolute errors: \' X \
|Ab[;  [|Ax]]
Relative errors:
|Ab|| | Ax]|
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Motivating Condition Number

|ax]| = [[A™ Ab]|
bl| = || Ax]]

Suppose

147yl < Myl
[Aw]| < Cliw]]

no matter what y and w are.

[ Axl| & Clbel,
|Ax| = |A™Ab]| < M]||Ab|
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