
3.1.11 Let xxf =)(  with domain . }0|{ ≥xx
 
3.1.11.a  Let 0>ε  be given.  For each , show how to choose 0>c δ  so that 

δ≤− cx ⇒ .ε≤− cx   Hint:  write 
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Answer to exercise 3.1.11.a: 
Let c≤δ  and take δ≤− cx ⇒ δ≤−≤−=− cxxcxc  by exercise 1.1.10.a 

and using the fact that ),( fDx∈∀ 0≥x  and ⇒0>c δ−≥ cx ⇒ δ−≥ cx  
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Verification: 
 Take c≤δ ⇒ c−≥−δ ⇒ 0=−≥− ccc δ ⇒ 0≥−δc  

 ⇒ ccc ≥+−δ ⇒
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3.1.11.b  Give a separate argument to show that  f  is continuous at zero. 
Answer to exercise 3.1.11.b: 

Suppose that f is not continuous at zero.  That is, we can find some sequence 
 and  does not converge to 0)(}{ →∋⊂ nn xfDx )( nxf 0)0( =f . 

(i.e.  .))()(,0 εε ≥−∋≥∃∈∀>∀ xfxfNnN nN  

Take .1>ε   Then ,N∈∀N 1)0()( >=−∋≥∃ nn xfxfNn ⇒ . 1>nx

Since , 0→nx ,)(0 NnN ≥∀∋∈∃>∀ Nδδ .δ≤= nn xx  
Take 1≤δ  ⇒ 1),1( ≤≥∀ nxNn , which is a contradiction.   Therefore,  is 
continuous at  

→← f
.0=x


