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Banach fixed-point theorem

Let          be a complete metric space

metric = distance function

for

all Cauchy sequences are convergent

and be a contraction which means:

Then:
has a unique fixed point

and for each         we have:

Proof: For a given define

Is a Cauchy sequence?

(proof by induction)

For

inequality



is a Cauchy sequence

completeness

has a unique limit

Fixed point? lim

contraction is continuous

lim lim

Uniqueness? We have a map with and fixed points

By contraposition:


