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 1. (14%) 
   (a) If  is a closed set in F R  and if { } 0||:||inf),( =∈−= FzzxFxd . Show .  Fx∈
 
 
 

  (b) If  is continuous and has period f π2 , show that it can be approximated by a trigonometric 
polynomials. 
 

 
 

 

 
 

 

 

 
 

 
 
 
 
 
 

 
 
 

2. (14%) 

   (a) If  for . Prove that  is not uniformly continuous on 3)( xxf = Rx∈ f R . 
 
 
 

  (b) Let  be a sequence of real valued functions defined on [0,1] and assumed that 

uniformly on [0 ,1 ]. Prove or disprove 
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3. (14%) 
(a) Let  be the function on f R  to R  defined by  
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   Show that  is continuous atf
2
1

=x  and discontinuous everywhere. 

 
 
 
 

  (b)If domain of function , and  is continuous on=⊆ )(FDK f f K , show that  is 
compact. 
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4. (14%) 
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= , show that  is uniformly continuous on f R . (a)
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5. (14%) 
Let  is a function and if there exists pp RRf →: 10 << α  such that   

 ||||||)()( yxyfxf −≤− α  for all . Show that  has a unique fixed point. pRyx ∈, f  ||
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 6. (10%) 
 (a) Let  be continuous and such that  for all 
 
 
 

f 0)( ≥xf ],[ bax∈ . If g  is strictly increasing on 

 and . Show that ],[ ba ∫ =
b

a
dxxgxf 0)()( 0)( =xf  for all ],[ bax∈ . 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  (b) If  is a continuous function and Rdcbaf →× ],[],[: g  is Riemann integrable  on  and 

 is defined by  . Show that is continuous on . 
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7. (10%) 
let  be defined by  RRf →2:
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   Show that 
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8. (10%) 

 
 
 
 

   If  is continuous on  to nf
pRD ⊆ qR  for each  and if n { }nf converges to  uniformly on 

. Show that  is continuous on . 
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