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▪ Reference
• Chapra, S.C., Canale, R.P., 2015, Numerical 

Methods for Engineers, 7th Ed., McGraw-Hill 
Book Co., New York
• Part One: Chapters 1 to 4 (pp 3 to 114)
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Numerical methods

(Chapra and Canale, 2015)

arithmetic is the part of mathematics that involves the adding and multiplying, 
etc. of numbers (Cambride Dictionary)

Numerical Methods is a broad area of mathematics and computer science 
focused on approximating solutions to mathematical problems that are difficult 
or impossible to solve analytically
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Mathematical modelling and engineering problem solving
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Mathematical model



▪ Spreadsheet
• Miscrosoft Excel
• Numbers

▪ Application/packages
• MatLab
• Octave

▪ Computer programming languages
• Visual Basic
• Fortran
• Python
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Computer programming languages



▪ Numerical method/technique approximates, thus it yields an estimate 
to, the exact (analytical) solution

▪ It produces an “error”, that is the discrepency between the estimate 
and the exact solutions

▪ Such “error” is the characteristic of numerical solution
▪ There are two types of numerical error

• Round-off error
• Truncation error

N
um

er
ic

al
 M

et
ho

ds

8

ht
tp

s:
//

is
tia

rt
o.

st
af

f.u
gm

.a
c.

id

Approximations and round-off errors



▪ Round-off errors
• originate from the fact that computers (and calculators) retain only a fixed 

number of significant figures during a calculation
• computers use a base-2 representation, thus computers cannot precisely 

represent exact base-10 numbers
• examples
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Approximations and round-off errors

𝜋 = 3.14159265358979…

𝑒 = 2.71828182845905…

7 = 2.64575131106459…
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Accuracy and precision
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Truncation errors and the Taylor series
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