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Q1.       a)   Find   
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b) Consider the following function :
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      Find values of  
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 is a contraction function.
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c) Prove that for all  
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Q2.      a)   Let a function  
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 be a contraction function in  
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b) Suppose that 
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 is continuous , differentiable on 
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c)   Let  
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 be a differentiable and strictly decreasing function on 
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Q3.       a)   Find   the supremum and infimum  for the set  





[image: image23.wmf]{

}

(1)

2

n

n

nN

-

Î


(8 Marks)

 b)   Prove that the supremum for any set S is unique, that is if  M 1  and M2                        are both supremums for the set S, then M 1 =M2  
(9 marks)

c) Let M1  be the supremum of the set S1 ={an |n∈N},  M2  be the supremum of the set S2 ={bn |n∈N}.  Give a counterexample to the ‘’statement’’: the supremum of the set S ={an +bn |n∈N} is the sum M1 +M2 .
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        ( total 25 marks)

Q4.      a)   Prove that the following series diverges: 
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b)   Prove that the following series converges: 
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(10 marks)

c )  Consider the following partition P of the interval [0,π/2]: x0 =0, x1 = π /6,  
      x2 = π /3, x3 = π/2. 
Find the corresponding upper sum for the function f(x)=sin x. 
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