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Def. 1.1.: If there is a*A such that d(a*, f ) ≤ d(a, f ) ,  aA, then we say that 

a* is a best approximation from A to f.

Theorem 1.2.: If A is a compact set in a metric space X, then for every fX, there exists an 

element a*A such that  d(a*, f) ≤ d(a, f) ,  aA, a* is a best approximation from A to f.

Proof:

Let d*= inf {d(a, f ) : aA}, if there exists a*A s.t. d*= d(a*, f ) then there is nothing to prove.

Otherwise, there is a sequence {ai, i=1,2,..} of points in A which gives the limit :
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By completeness, the sequence {ai} has at least one limit point in A ( say a*) such 

that: 
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Then d(a*, f ) ≤ d(a*, ak) + d(ak, f ) 
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Since  is an arbitrary real valued →  d(a*, f ) < d(a, f )

Then a* is a best approximation element from A to f.

(ak → a*)
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