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 You may use a scientific calculator that does not have programming or graphing capabilities. NO 

borrowing calculators. 

 NO talking or looking around during the examination. 

 NO mobile phones. If your mobile is seen or heard, your exam will be taken immediately. 

 Show all your work and be organized. 

 You may use the back of the pages for extra space, but be sure to indicate that on the page with the 

problem. 



 
 

 

Q-1(8 points) : Show that the equation 3/1Nx   can be written as 2 Nxx and the associated 

iterated scheme 0      ,
2

1 


 nNxx nn will not be successful in finding the third root of the positive 

number N.  Completely justify your answer.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Q-2(8 points) Perform two iterations of the Newton’s method to find the root of the equation  

f(x) = x3 – 0.165x2 + 3.993 x 10-4. Take the initial approximation x0 = 0.05. Also compute relative 

error for each iteration.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Q-3(8 points) Use composite Simpson’1/3 Rule to evaluate the integral ∫ 𝑓(𝑥)𝑑𝑥
3

−1
 for the 

following data with the spacing h=0.5 

 

x -1 -0.5 0 0.5 1 1.5 2 2.5 3 

f(x) 7 5 3.5 4 5.5 6 6.5 5 4.5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Q-4(8 points)   Let 𝑓(𝑥) = 𝑙𝑛(𝑥2 + 1), compute the value of 𝑓[2, −1,2, −1] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Q-5: (12 points) Find the Hermite interpolating polynomial of degree 3 for the following data. 

Simplify your answer.  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Q-6(8 points)   Compute y(1.1)  using Taylor’s Series method of order 2 to solve initial value 

problem 
𝒅𝒚

𝒅𝒙
= 𝒙𝒚𝟐 + 𝒆𝒙,   y(1)=4.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Q-7: (6 points) Let 𝑥 ∈ ℝ𝑛, then by using the definition of 𝐿2 and 𝐿∞ norms, show that 

 

‖𝑥‖∞ ≤ ‖𝑥‖2 ≤ √𝑛‖𝑥‖∞ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Q-8(12 points) Rearrange the following system of equations so that it becomes diagonally dominant. 

Write the system in the form 𝑋(𝑘+1) = 𝐻𝑋(𝑘) + 𝐶.    Clearly identify what is H and C.  Then use three 

iterations of the Gauss-Seidle Method to approximate the solution 

𝟑𝒙 − 𝟔𝒚 + 𝟐𝒛 = 𝟐𝟑 

−𝟒𝒙 + 𝒚 − 𝒛 = −𝟏𝟓 

𝒙 − 𝟑𝒚 + 𝟕𝒛 = 𝟏𝟔 

Take the initial approximation  (1,1,1).  Compute the relative error in each step.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Q-9(10 points) Perform 6 iterations to find the numerically largest Eigen value and 

corresponding Eigen vector of the following matrix using Power Method. Take the initial 

vector  x0= [ 1, 1, 1 ]T.    

  

𝐴 = [
3 2 2
2 2 0
2 0 4

] 

 

What can you guess about the spectral radius 𝝆(𝑨)?  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


