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Q1 a) The number 𝑥approximates 𝑥with a relative error of at most 10−𝑁 . 
          What   range of values can 𝑥 given 𝑥 = 150 and 𝑁 = 3.              (6 marks)       
 

  b) Use a polynomial of degree three to approximate 𝑥 = 0.35 from the followings  
     below:                                                                                       (7 marks)     
          

       x               0 0.1 0.3 0.4 0.5 0.6 

f(x) 1.0 0.9 0.71 0.61 0.52      0.44 

 
 

c) Define the following: 
    

i) Absolute error                                                                                               (2 marks) 
ii) Relative error                                                                                               (2 marks) 
d) Use Newton divided difference scheme to approximate 𝑃012(2)from table below: 

𝑥𝑖                0 1 3 

𝑓𝑖  1                 3 2 

 

                                                                                                                            (6 marks) 
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Q2 a) Prove the following: For arbitrary numbers 𝑥0 < 𝑥1 < ⋯ < 𝑥𝑚  and there exists 

precisely one polynomial𝑃 ∈ ∏, 𝑛 = 1 = ∑ 𝑛𝑖
𝑚
𝑖=0 ,   which satisfies 𝑃𝑘(𝑥𝑖) = 𝑓𝑖

𝑘 , 𝑖 =

0,1,⋯ ,𝑚, 𝑘 = 0,1,⋯ , 𝑛𝑖 − 1                                                           (10 marks) 
 

b) Given 𝑚 = 1, 𝑛0 = 2, 𝑛1 = 3determine the Hermite interpolating polynomial.  (13 marks) 
 

Q3 a) Use Neville Algorithm to determine 𝑃0123(𝑥) given the following table: 
                                                                                                                          (13 marks) 
      
      

𝑥𝑖  0 1 3 5 

𝑓𝑖  1 3 2 4 

                                           
b) Find the Taylor polynomial of degree 4 for 𝑙𝑛𝑥about x*=1. Use the result to 

approximate the function at x=1.3 and estimate the error incurred and the actual  
value.                                                                                                                 (10 marks) 
 
 

Q4 a) Calculate the integral  
            

              ∫ 𝑡5
1

0
𝑑𝑡  

 

         by extrapolation over the steps ℎ0 = 1, ℎ1 = 1 2,⁄ ℎ2 = 1 4.⁄                         (23 marks) 

Q5 a) Sketch the quadrilateral bounded by the lines 𝑥 = 0, 𝑦 = 0, 𝑦 = 2(𝑥 − 1), 𝑦 =
1

2
𝑥 + 1, 

         and find the vertices of the quadrilateral. Find appropriate bilinear basis  
         functions  for interpolation on this quadrilateral, i.e., four bilinear functions 
          Ɛk(x), k=0,1,2,3 which takes value 1 at vertex K and are zero at the other  

         three  vertices. Hence interpolate the function 𝑒(−𝑥−𝑦)over this quadrilateral.  
    First compute the function values at the vertices, secondly, construct  
      the   interpolation  𝑓(𝑥, 𝑦) and finally find the value of this interplant at the  point  
(1,1). Compare the result with the exact value of the original function f(x,y) 
 at this point.  
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*END* 


