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1. (a) State Bolzano-Weierstrass Theorem for nR . 
  (b) Suppose nE R⊂  is a compact set, and  :f E R→  is a continuous function.        
     Show that there exists c E∈ , such that ( ) ( ) ,f c f x≥  for all x E∈ . (20%)    

 
2. Suppose that :f R R→  is a continuous function, and ( )( )f f a a=  for some a R∈ . 

  Show that there exists c R∈  such that ( )f c c= . Hint: Use Intermediate Value Theorem. 
  (20%) 
 
3. Assume that nf f→  uniformly on [ , ]a b  and suppose that there is a constant 0M >  such that 

  ( )nf x M≤  for all [ ],x a b∈  and all n . 

  Define : ( ) ( )( ) ( ) ( )( )sin , sinn nh x f x h x f x= = , for [ ],x a b∈  
  Prove that nh h→  uniformly on [ , ]a b . (16%)   

 

4. Give an approximate value of the integral ∫
1

0

2 )sin( dxx , and prove that its error is less than 10-3. (12%)

 
 
5. Evaluate following integrals: (16%) 

2 2 2
2( )x y z xy yz zxe dxdydz- + + + + +

覈
3R
∫∫∫

2 2 2
2( )x y z xy yz zxe dxdydz- + + + + +

覈
3R
∫∫∫

 
 
6. Define ( ) ( ) ( ){ }22 2 2, 1 , , | 0, 4f x y x y E x y y x y= − − = ≥ + ≤ . Find the absolute maximum and  
  minimum of f  on E . (16%) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

  

 

 

 

 

 

 

 

 

 


