
Journal of Quality Measurement and Analysis              JQMA 4(1) 2008, 1-9 
Jurnal Pengukuran Kualiti dan Analisis  

                

NUMERICAL ANALYSIS 

JOHN BUTCHER 

 
ABSTRACT 

Mathematics has applications in virtually every scientific discipline. Many of these 
applications yield mathematical models which involve numerical approximations or 
evaluations to give a complete answer. Over the years, especially within the computer age, a 
body of knowledge has grown up which seeks to understand how calculations should best be 
performed to carry out these evaluations. Much of this knowledge is in the form of algorithms 
for solving certain standard and widely used problems. This is the subject of Numerical 
Analysis. In this broad survey of numerical analysis, I will attempt to survey some of the 
problem areas it deals with. I will then conclude by focussing specifically on some aspects of 
the area of my own specialist interests, that is differential equations and their numerical 
approximations. In the numerical solution of differential equations, where the numerical 
approximation is developed in small time-steps, there are typically three challenges. These are 
(a) to keep errors in each step small, (b) to make sure that the overall algorithm is stable and 
that errors generated in any step do not have an overwhelming affect on the accuracy of later 
steps and (c) to keep the computational costs as low as possible. Selecting a numerical 
method, or family of methods, and integrating the method or methods into a software package, 
deals with all these challenges and, of necessity, seeks compromises between them. It is found 
that the analysis of possible methods, and algorithm design questions, makes extensive use of 
results and techniques from many areas within the mathematical sciences, and even 
contributes to them. 
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