
Condition Numbers



Absolute Condition Number

Let f : V →W , V ,W vector spaces with norms.

For a given δ > 0,

κδ := sup
δx∈V ,0<‖δx‖≤δ

‖f (x + δx)− f (x)‖
‖δx‖

.



Relative Condition Number

Let f : V →W , V ,W vector spaces with norms.

For a given δ > 0,

κ̃δ := sup
δx∈V ,0<‖δx‖≤δ

‖f (x + δx)− f (x)‖/‖f (x)‖
‖δx‖/‖x‖

=
‖x‖
‖f (x)‖

κδ

.



Relative Condition Number

Let f : V →W , V ,W vector spaces with norms.

For a given δ > 0,

κ̃δ := sup
δx∈V ,0<‖δx‖≤δ

‖f (x + δx)− f (x)‖/‖f (x)‖
‖δx‖/‖x‖

=
‖x‖
‖f (x)‖

κδ.


