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Problem 1 (25 points) 
For the following set of linear simultaneous equations, use Gauss-Seidel iteration to solve the equations with 
initial values of x1 = x2 = 0 and x3 = 1: 
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Use two iterations with 4 significant figures.  How would you improve the accuracy of the method? 
 

*** SOLUTION *** 
 

To make the equations diagonally dominant, and to avoid divergence problems with the method, these equations 
should be rearrange as follows: 
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Iteration 1, i = 1: 
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Iteration 2, i = 2: 
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The accuracy can be improved by using more iteration cycles and more significant figures.
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Problem 2 (30 points) 
The following set of equations is given in matrix form as 
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(a) Identify the matrix of coefficients, the vector of unknowns, and the vector of constants. 
(b) Perform LU decomposition on the matrix of coefficients A (i.e., Find the lower and upper triangular 

matrices L and U such that LU = A). 
(c) Solve this system of equations using the method of determinants. 
 

*** SOLUTION *** 
(a) Identify A, X and C: 
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Therefore, 
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(c) Solution using the Method of Determinants: 
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Problem 3 (25 points) 
For the following set of data: 

x 0 1 2 3 4 
f(x) 0 0.5 0.75 0.79 0.99 

 
(a) Construct a finite-difference table and numerically evaluate the first, second, and third derivative at x = 1 

using forward differences. 

(b) Use the Simpson�s 1/3-Rule to numerically evaluate the integral ( )∫
4

0

dxxf .  How can you reduce the 

error in your estimate of the integral? 
 

*** SOLUTION *** 
(a) Finite-difference Table: 
  

x f(x) ∆f(x) ∆2f(x) ∆3f(x) ∆4f(x) 
0 0     
  0.5    
1 0.5  -0.25   
  0.25  0.04  
2 0.75  -0.21  0.33 
  0.04  0.37  
3 0.79  0.16   
  0.20    
4 0.99     

 From the table, 
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(b) Simpson�s 1/3-Rule: 
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The accuracy can be improved by 
1. Smaller step size (does not apply in this case),or 
2. Application of Simpson�s 3/8-rule for the first 4 points, and then the Trapezoidal rule for the last pair of 

points.
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Problem 4(20 points) 
Based on the following set of data points, the functional value, f(1.35), resulting from using Newton�s finite-
difference interpolating polynomial is 3.57: 

i 1 2 3 
x 0.5 1.0 1.5 

f(x) 2.2 f2 3.9 
 
What is the value of f2 that is missing in the table? 

 
*** SOLUTION *** 

 
 

x f(x) ∆f(x) ∆2f(x) 
0.5 2.2   

  f2 � 2.2  
1.0 f2  6.1-2f2 

  3.9 � f2  
1.5 3.9   

 
Newton�s Method: 
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