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Question 1 (Compulsory - 30 Marks)

a) (i)  Convert the following matrix to row-echelon form 






















1

13

4

103

321

112

A

 (6 marks)
(ii) Solve the following system of equations using your answer in a(i)

13

1332

42





zx

zyx

zyx

(3 marks)

b) Given 
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





























84710

00311

001102

00049

00006

A

 find the eigenvalues of B =A2 (4 marks)

c) (i)  Obtain the inverse of the following matrix using the method of co-factors




















105

221

013

A

(8 marks)

     (ii)  Use your answer in b(ii) above to solve the following system of equations

105

722

63






zx

zyx

yx

(3  marks)

b) Determine an LU-Decomposition of the following matrix






















1014

352

963

A

(6 marks)

Question 2 (20 Marks

a) Use row reduction to compute the determinant of the following matrix

























10102

0274

0320

3603

A

(6 marks)

b) Use Cramer’s rule to determine the following system of equations:
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



31

321

321

42

1074

253

xxx

xxx

xxx

c) Solve the following system of equations using the Gauss-Jordan method

222

1132

1222

321

31

321





xxx

xxx

xxx

(6 marks)

Question 3 (20 Marks)

a) Use row reduction to obtain the inverse of the following matrix:

















814

312

201

A

(6 marks)

b) Determine the eigenvalues and corresponding eigenvectors for the following matrix:












41

166
A

(8 marks)

c) Use 3-digit rounded precision and pivoting to solve the system Ax = b given 












































38.3

23.7

61.1

47.154.083.0

78.156.033.4

53.205.102.3

BandA

(6 marks)
Question 4 (20 Marks)

Given the following system of equations

3271

1292

88

32

321

321






xxx

xxx

xxx

(i) Determine the initial solution equations for use by method of iteration (3 marks)
(ii) Determine the Gauss-Sidell iteration equations (3 marks)

(iii) Solve the system by Gauss-Seidel iterative method starting with 
0321  xxx
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(14 marks)
Question 5 (20 Marks)

a) Explain the terms:
(i) Pivoting,
(ii) Ill-conditioned systems as applied to solution of equations (4 marks)

b) Consider the sytem Ax = b where 










































143.4

481.4

988.7

,

112.3031.4000.3

387.5906.2000.2

000.4000.4002.0

BA

(i) Using a three-digit chopped arithmetic, solve for x (12 marks)

(ii) Given that 
000.1,000.1,000.1(' x

determine 
'xxe 
 and 

e

(3 marks)
(iii) Is the system ill-conditioned? (Verify your answer) (1 mark)
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