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This eBook is designed to assist engineering students in
studying how to construct solutions of polynomial equations.

This eBook is suitable for Engineering Mathematics 3  and
Electrical Engineering Mathematics courses. 

All contents in this eBook will put students on the track as it
is in line with the latest syllabus specified by the

Polytechnic’s syllabus requirement, Ministry of Higher
Education.

This eBook consists of comprehensive notes with details
explanation.

Any positive feedback from lecturers and students that
would improve the content of this eBook are mostly welcome

and appreciated.

This eBook is one of the tiny efforts that we have made to
help students mastery this course with excellence.

Author’s
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POLYNOMIAL 
   EQUATION

FIXED POINT

ITERATION

METHOD

METHOD 1

NEWTON

RAPHSON

METHOD

METHOD 2

The fixed point iteration method uses the concept
of a fixed point in a repeated manner to compute

the solution of the given equation.

An iterative numerical method used to find the 
roots of a real-valued function.
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METHOD 1
FIXED POINT ITERATION METHOD

Step in Fixed Point Iteration Method

Make x as a subject x = g(x)
Initial approximate value  X₀
Use the given X₀  , If X₀ is not given, assume x = 1

Substitute X₀ in x = g(x) to find x1
Substitute X₁ in x = g(x) to find x2

Find I xₙ₊₁- xₙ I

Repeat second and third step until
I xₙ₊₁- xₙI =0.001 (depends on the required accuracy)

Checking  for convergence
|g(x)| < 0

NOTES
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Repeat second and third step until
| xₙ₊₁- xₙ |< 0.001 (depends on the required accuracy)

EXAMPLE 1

CHECKING!

Iterative function 1

CONVERGE 

FIXED POINT ITERATION METHOD

SUGGESTED
CAN USE THE ITERATION

Make x as a subject x = g(x)

Find | xₙ₊₁- xₙ |
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CONVERGE 

EXAMPLE 1

CHECKING!
Iterative function 2

FIXED POINT ITERATION METHOD

CONTINUE...

Iterative function 3

CHECKING!

DIVERGE

NOT SUGGESTED

SUGGESTED
CAN USE THE ITERATION
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CONVERGE 

EXAMPLE 2

CHECKING!Iterative function 1

FIXED POINT ITERATION METHOD

SUGGESTED
CAN USE THE ITERATION7



NOT SUGGESTED
ALSO NOT APPROPRIATE ITERATION

BECAUSE THERE IS ONLY ONE
POINT  CAN BE TRUE

(REFER GRAPH)

EXAMPLE 2

CHECKING!Iterative function 2

FIXED POINT ITERATION METHOD

CONTINUE...

DIVERGE
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EXAMPLE 3

CHECKING!Iterative function 1

FIXED POINT ITERATION METHOD

CONVERGE 

SUGGESTED
CAN USE THE ITERATION
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EXAMPLE 3

CHECKING!
Iterative function 3

FIXED POINT ITERATION METHOD
CONTINUE...

DIVERGE

NOT SUGGESTED

CHECKING!

Iterative function 2

DIVERGE

NOT SUGGESTED
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CHECKING!

EXAMPLE 4

Iterative function 1

FIXED POINT ITERATION METHOD

CONVERGE 

SUGGESTED
CAN USE THE ITERATION11



EXAMPLE 4
FIXED POINT ITERATION METHOD

CONTINUE...

Iterative function 2

NOT SUGGESTED
ALSO NOT APPROPRIATE ITERATION

BECAUSE THERE IS ONLY ONE POINT  CAN BE
TRUE

(REFER GRAPH)

DIVERGE

CHECKING!
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Step 1 : Make x as subject

Step 2 : Convergence checking

Step 3 : Substitute X₀ in x = g(x) to find x1

Step 4 : Find I xₙ₊₁- xₙ I

Step 5 : Repeat second and third step until
I xₙ₊₁- xₙI =0.001

EXERCISE
FI

XE
D 

PO
IN

T 
IT

ER
AT

IO
N 

ME
TH

OD

QUESTION 1

ANSWER
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Step 1 : Make x as subject

Step 2 : Convergence checking

Step 3 : Substitute X₀ in x = g(x) to find x1

Step 4 : Find I xₙ₊₁- xₙ I

Step 5 : Repeat second and third step until
I xₙ₊₁- xₙI =0.001

EXERCISE
FI

XE
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ANSWER
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Step 1 : Make x as subject

EXERCISE
FI

XE
D 

PO
IN

T 
IT

ER
AT

IO
N 

ME
TH

OD

QUESTION 3

ANSWER

Step 2 : Convergence checking

Step 3 : Substitute X₀ in x = g(x) to find x1

Step 4 : Find I xₙ₊₁- xₙ I

Step 5 : Repeat second and third step until
I xₙ₊₁- xₙI =0.001
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METHOD 2
NEWTON RAPHSON METHOD

NOTES
Step in Newton Raphson Method

X₀ is not given

X₀ given

Find X₀ (change in sign)

Differentiate f(x)

Substitute into table

Repeat second and third step until
I xₙ₊₁- xₙI < 0.001 (depends on the required accuracy)

Differentiate f(x)

Substitute into table

Repeat second and third step until
I xₙ₊₁- xₙI < 0.001 (depends on the required accuracy)
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NEWTON RAPHSON METHOD

NOTES
The method requires you to differentiate the equation you’re trying
to find a root of, so before revising this topic you may want to look

back at differentiation to refresh your mind.

EXAMPLE
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SOLUTION

EXAMPLE 1

NEWTON RAPHSON METHOD
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SOLUTION

EXAMPLE 2
NEWTON RAPHSON METHOD

19



SOLUTION

EXAMPLE 3
NEWTON RAPHSON METHOD
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SOLUTION

EXAMPLE 4
NEWTON RAPHSON METHOD
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Step 1 : Differentiate f(x)

Step 2 : Substitute into table

Step 3 : Repeat second and third step until
I xₙ₊₁- xₙI < 0.001

EXERCISE
NE

W
TO

N 
RA

PH
SO

N 
ME

TH
OD

QUESTION 1

ANSWER
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Step 1 : Differentiate f(x)

Step 2 : Substitute into table

Step 3 : Repeat second and third step until
I xₙ₊₁- xₙI < 0.001

EXERCISE
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Step 1 : Differentiate f(x)

EXERCISE
NE

W
TO

N 
RA

PH
SO

N 
ME

TH
OD

QUESTION 3

ANSWER

Step 2 : Substitute into table

Step 3 : Repeat second and third step until
I xₙ₊₁- xₙI < 0.001
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Step 1 : Differentiate f(x)

EXERCISE
NE

W
TO

N 
RA

PH
SO

N 
ME

TH
OD

QUESTION 4

ANSWER

Step 2 : Substitute into table

Step 3 : Repeat second and third step until
I xₙ₊₁- xₙI < 0.001
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VSNEWTON RAPHSON 

METHOD
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FIXED POINT ITERATION METHOD

CHECKING!

CONVERGE DIVERGE



Practicing an instrument
requires the musician to

play a song multiple
times, improving on each

attempt and learning
from their mistakes. This
is a common example of

real-world iterative
processes, as it
represents how

repetition leads to
perfection.

27

example of an iterative process
in music



example of an iterative process
in business

For example, when
companies plan to hire a
new link building agency

or a new vendor, they
often start with a small

test campaign. They will
then use the feedback

from this test market to
make changes to their

marketing strategy. This
process is repeated until
the product is launched

in all markets.
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example of an iterative process
in WEATHER

Energy consumption data are
influenced by the weather

conditions. The use of weather
unadjusted energy data in

analysis and forecasting could
give misleading and erroneous

results. In this paper a new
iterative econometric

technique is developed to
correct for abnormal weather

conditions in published energy
consumption data.
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example of an iterative process
in cooking area

Professional chefs use
the iterative process by

working on a single
entree many times before

being satisfied. By
repeating the process of

cooking a single meal
repeatedly, chefs use
iterative processes to
perfect their dishes'

flavor and appearance.
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example of an iterative process
in education

Iterating allows you to make mistakes quickly and learn
from them in order to change or improve what you've

done.

31



REFERENCES
Nang Saruni Nek Ali, Zuraini Ibrahim, Faizatulhaida Md Isa et
all., (2022) DBM30043 Electrical Engineering Mathematics First
Edition. Politeknik Tuanku Sultanah Bahiyah.

Siti Zubaidah Saharudin, Nasirah Ismail,  (2018) DBM3013
Engineering Mathematics 3 Numerical Method. Politeknik
Sultan Azlan Shah.

Siti Hajar Saad, Maziah Omar,  Hasliza Halim et all., (2016)
DBM3013 Engineering Mathematics 3 Polytechnic Series First
Edition. Oxford Fajar Sdn. Bhd. 

Iterative function in real life
https://www.yourdictionary.com/articles/iteration-examples-
real-life

32



POLITEKNIK TUANKU SULTANAH BAHIYAH
09090 KULIM HI TECH PARK

KULIM, KEDAH
www.ptsb.mypolycc.edu.my


