5.7.3
Which of the following subsets of R are complete metric spaces with the Euclidean metric?
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Consider a subset 
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  If we can show that 
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, then it follows that A is a complete metric space.  If A is a closed set, then it contains all its limit points.  (i.e. 
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 is a closed subset.  To show this more rigorously, consider the complement:  
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Case I:  Suppose 
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 we can construct an open ball around it which is contained within the set.  i.e. 
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Since 
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 is the finite union of open sets, it is an open set (see any elementary topology text).  Thus, 
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Therefore, 
[image: image32.wmf](

)

2

],

6

,

1

[

r

-

 is a complete metric space.

5.7.3.b

[image: image33.wmf])

,

0

[

¥



Consider the complement:  
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Consider the sequence of points 
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 is a Cauchy sequence (since it is a convergent sequence).  We know that 
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Consider the sequence of points 
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.  This sequence is a Cauchy sequence (see page 47).  Therefore, it converges.  But we see that 
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