
5.7.1 Show that a convergent sequence in a metric space is a Cauchy sequence. 
Proof of exercise 5.7.1: 
 Consider the metric space ),( ρM . 

Suppose the sequence }{ nx M⊂ converges to .Mx∈  

 Then, .
2

),(,)(0 ερεε <≥∀∋∈∃>∀ xxNnN nN  

  ),(),(),( xxxxxx nmnm ρρρ +≤  by the triangle inequality. 
 Take . , Nnm ≥

 ⇒ .
22

),(),(),( εεερρρ =+<+≤ xxxxxx nmnm  

 That is, ,)(0 NnN ≥∀∋∈∃>∀ Nεε .),( ερ <nm xx   i.e.  is a Cauchy 
sequence.  Q.E.D. 
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