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PREFACE
Purpose and structure of the book

This book provides a comprehensive, thorough, and up-to-
date syllabus of Engineering Mathematics 3 and Electrical
Engineering Mathematics as well as compatible with
Malaysian polytechnic’s syllabus. In particular, this book
suitable for all diploma programmes at Malaysian
polytechnic. It is intended to introduce students of
engineering and those areas most related fields of applied
mathematics that are relevant for solving practical
problems.

Each of the subject matter is arranged into four subtopics
as follows:

 Gaussian Elimination Method1.
 Crout Method2.
 Doolittle Method3.
 Fixed Point Iteration Method4.
 False placement Method5.
 Newton Raphson Method6.

As a whole, the theory is introduced in each subtopic by a
simple definition and formula followed by a procedure for
each example related to each topic. Every subtopic is
followed by self practice at the end of each chapters that
can be done as a drill.
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Numerical methods are techniques used to
approximate solutions to mathematical
problems that cannot be solved exactly.
They are especially useful for solving
equations, differential equations, and
optimization problems where analytical
solutions are difficult or impossible to
obtain. Numerical methods are widely used
in various fields such as engineering,
physics, finance, and computer science.

INTRODUCTION
01



A=LU

Row elimination method is applied

GAUSSION ELIMINATION METHOD

Doolitle Method

CROUT METHOD

1

2

3

4

The value of 1 is on Lower Triangular Matrix

A=LU

The value of 1 is on Upper Triangular Matrix
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3 METHODS TO SOLVE
 LINEAR

SIMULTANEOUS EQUATIONS



GAUSSIAN ELIMINATION METHOD
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EXAMPLE 1
04

Answer



START

EXAMPLE 1  CONT
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EXAMPLE 2
06

Answer



START

EXAMPLE 2  CONT
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EXAMPLE 3
08

Answer



EXAMPLE 3  CONT
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EXAMPLE 4
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Answer



START

EXAMPLE 4  CONT
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CROUT METHOD
12



CROUT METHOD
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EXAMPLE 1 14



15EXAMPLE 1  CONT
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EXAMPLE 1  CONT 17



i. Calculate matrix L and U by using Crout Method.

ii. Then, calculate the value of x, y and z.

18`
Based on the following linear equations:

ANSWERS :

i. Calculate matrix L and U by using Crout Method.

EXAMPLE 2



EXAMPLE 2 CONT 19



EXAMPLE 2 CONT 20
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i. Calculate matrix L and U by using Crout Method.

ii. Then, calculate the value of x, y and z.
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Based on the following linear equations:

ANSWERS :

i. Calculate matrix L and U by using Crout Method.

EXAMPLE 3



EXAMPLE 3 CONT 23



EXAMPLE 3 CONT 24
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i. Calculate matrix L and U by using Crout Method.

ii. Then, calculate the value of x, y and z.

EXAMPLE 4 26
Based on the following linear equations:

ANSWERS :

i. Calculate matrix L and U by using Crout Method.



EXAMPLE 4 CONT 27



EXAMPLE 4 CONT 28



EXAMPLE 4 CONT 29



EXERCISE 1
30

Answer

Based on the following linear equations:

i. Calculate matrix L and U by using Crout Method.

ii. Then, calculate the value of x, y and z.

i. Calculate matrix L and U by using Crout Method.

ii. Then, calculate the value of x, y and z. 



EXERCISE 2
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Based on the following linear equations:

i. Calculate matrix L and U by using Crout Method.

ii. Then, calculate the value of x, y and z.

ii. Then, calculate the value of x, y and z. 

Answer

i. Calculate matrix L and U by using Crout Method.



DOOLITLE METHOD
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EXAMPLE 1
33

ANSWERS :

i. Calculate matrix L and U by using Doolittle Method.



EXAMPLE 1  CONT
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EXAMPLE 1  CONT 35



EXAMPLE 1  CONT
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ANSWERS :

i. Calculate matrix L and U by using Doolittle Method.

EXAMPLE 2
37



EXAMPLE 2 CONT
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EXAMPLE 2 CONT
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EXAMPLE 3 40

ANSWERS :

i. Calculate matrix L and U by using Doolittle Method.



EXAMPLE 3 CONT 41
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EXAMPLE 4 43

ANSWERS :

i. Calculate matrix L and U by using Doolittle Method.



EXAMPLE 4 CONT 44
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EXERCISE 1 46

Based on the following linear equations:

i. Calculate matrix L and U by using Doolittle Method.

ii. Then, calculate the value of x, y and z. 

ANSWERS :

i. Calculate matrix L and U by using Doolittle Method.

ii. Then, calculate the value of x, y and z.  



EXERCISE 2 
47

Based on the following linear equations:

i. Calculate matrix L and U by using Doolittle Method.

ii. Then, calculate the value of x, y and z. 

ANSWERS :

i. Calculate matrix L and U by using Doolittle Method.

ii. Then, calculate the value of x, y and z.  



To find roots of simultaneous equation when
value is given

FIXED POINT ITERATION  METHOD

FALSE PLACEMENT METHOD

NEWTON RAPHSON METHOD

3 METHODS TO FIND 
SIMULTANEOUS EQUATIONS

1

2

3

4

48

To find roots of simultaneous equation when
value is not given

To find roots of simultaneous equation when
value is given



FIXED POINT ITERATION
METHOD

48



EXAMPLE 1
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Answer

Use Fixed-Point Iteration Method to find the root of
this equation which is near the given value. Give
your answers correct to 3 decimal places.

Step 1 : Re-arrange the equation to find the value of x:



EXAMPLE 1  CONT
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Step 2 : Use the equation from step 1 to find the roots 



EXAMPLE 2
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Answer

Use Fixed-Point Iteration Method to find the root of this
equation which is near the given value. Give your
answers correct to 3 decimal places.

Step 1 : Re-arrange the equation to find the value of x:



EXAMPLE 2 CONT
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Step 2 : Use the equation from step 1 to find the roots 



EXAMPLE 3
53

Answer

Use Fixed-Point Iteration Method to find the root of this
equation which is near the given value. Give your
answers correct to 4 decimal places.

Step 1 : Re-arrange the equation to find the value of x:



EXAMPLE 3 CONT
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Step 2 : Use the equation from step 1 to find the roots 



FALSE PLACEMENT
METHOD
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EXAMPLE 1
56

Answer

Use False Placement Method to find the root of this
equation which is near the given value. Give your
answers correct to 4 decimal places.



EXAMPLE 1
57

Step 3 : Use the equation from step 2 to find the roots 



EXAMPLE 2
58

Answer

Use False Placement Method to find the root of this
equation which is near the given value. Give your
answers correct to 4 decimal places.



EXAMPLE 2 CONT
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Step 3 : Use the equation from step 2 to find the roots 



EXAMPLE 3
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Answer

Use False Placement Method to find the root of this
equation which is near the given value. Give your
answers correct to 4 decimal places.



EXAMPLE 3 CONT
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Step 3 : Use the equation from step 2 to find the roots 



NEWTON RAPHSON METHOD
62



EXAMPLE 1
63

Answer

Use Newton Raphson Method to find the root of
each of these equations which is near the given
value. Give your answers correct to 3 decimal
places.

Step 1 : Find the derivative of the equation

Step 3 : Use the formula to find the iteration  

STOP : repeat step 2 until you get the constant value of x

Step 4 : Conclusion

Step 2 : Substitute the equations in the formula



EXAMPLE 2
64

Answer

Use Newton Raphson Method to find the root of
each of these equations which is near the given
value. Give your answers correct to 3 decimal
places.

Step 1 : Find the derivative of the equation

Step 3 : Use the formula to find the iteration  

STOP : repeat step 2 until you get the constant value of x

Step 4 : Conclusion

Step 2 : Substitute the equations in the formula



EXAMPLE 3
65

Answer

Use Newton Raphson Method to find the root of
each of these equations which is near the given
value. Give your answers correct to 3 decimal
places.

Step 1 : Find the derivative of the equation

Step 3 : Use the formula to find the iteration  

STOP : repeat step 2 until you get the constant value of x

Step 4 : Conclusion

Step 2 : Substitute the equations in the formula
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