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Theorem 4.1 (Contraction Mapping Theorem) Suppose that D

s a closed subset of R™, g: R" — R™ is defined on D, and g(D) C D.
Suppose further that g 15 a contraction on D in the co-norm.#Then, g
has a,l’umqu() fL:I‘%d poiAt € in DY and the sequence (%)) definel by (4.3)
, converqges to & for aZ: starting value z©) € D.
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Theorem 4.2 Suppose that g = (g1,...,9,) : R® — R" is defined —
and continuous on a closed set D C R™. Let & € D be a fized point of

g, and suppose that the first partial derivatives % 1=1,....n, of g,

)z j —

i =1,...,n, are defined and continuous in some (open) neighbourhood
NI TN N _

N(€) C D of &, with o

19 = [1y(€) oo < 1. -

Then, there exists € > 0 such that g(B.(§)) C B-(€), and the sequence
defined by (4.3) converges to & for all x°) € B.(&).
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