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PREFACE

This book is intended primarily for students on economics, business studies and management
courses. It assumes very little prerequisite knowledge, so it can be read by students who have not
undertaken a mathematics course for some time. The style is informal and the book contains a
large number of worked examples. Students are encouraged to tackle problems for themselves
as they read through each section. Detailed solutions are provided so that all answers can be
checked. Consequently, it should be possible to work through this book on a self-study basis.
The material is wide ranging, and varies from elementary topics such as percentages and linear
equations to more sophisticated topics such as constrained optimisation of multivariate functions.
The book should therefore be suitable for use on both low- and high-level quantitative methods
courses.

This book was first published in 1991. The prime motivation for writing it then was to try to
produce a textbook that students could actually read and understand for themselves. This remains
the guiding principle when writing this seventh edition. There are five significant changes based
on suggestions made from many anonymous reviewers of previous editions (thank you):

e Answers to all questions are now included in the back of the textbook so that students can
check their work easily.

e Fully worked solutions to all practice and core questions are provided in the online resources
so that students can learn from their mistakes.

e Enhanced online resources via MyMathLab Global.
e Additional chapters on linear programming and dynamics are now included in the textbook.

e Each chapter concludes with a brief section on formal mathematics designed for those students
who wish to take this subject further.

e Examples and exercises are included in the online resources which make use of the computer
software packages Excel and Maple.

lan Jacques



CHAPTER 2
Non-linear
Equations

The main alm of this chapter is to describe the mathematics of non-linear equations.
The approach is similar 10 that of Chapter 1. There are four sections. Section 2.1 should
be read before Section 2.2, and Section 2.3 should be read before Section 2.4

The tirst section investigates the simplest non-linear equation, knos
A quadratic equation can easily be solved either by ing It
two linear factors or by using a special formula. You are also sho
the graphs of quadratic functions. The te
equilibrium price and quantity for quad

ques are illustraty
ic supply and demand functions.

Section 2.2 introduces additional functions in microecos
and profit. There is very littie new materfal in this sec|
applying the ideas of Section 2.1 to sketch graphs of qus
functions and to fing their m values,

evenue and profit

Finally, the topic of algebra, which we started in Chapter 1, Is completed by inves
tigating the rules of indices and logarithms. The basic concepts are covered in
Section 2.3. The notation and rules of indices are extremely Important and are used
frequently in subsequent chapters. Section 2.4 focuses on two speclfic functions,
namely the exponential and natural logarithm functions. If you run Into difficulty,
or are short of time, then this section could be omitted for the time being, particularly
It you do not intend to study the next chapter on the mathematics of finance

Chapter Openers set the scene, quiding
you through the chapter, highlighting key

topics and showing you where to find them.

Example

Advice

Practice Problem

6. Use mplica differentiation to fi

"~ GUIDED TOUR OF
THE TEXTBOOK

SETTING THE SCENE

SECTION 3.1
Percentages

Objectives

Section Objectives summarise what
you should have learned by the end of
the section.

AIDING YOUR UNDERSTANDING

Key Terms are highlighted in colour when
they are first appear in the text and
collected together at the end of each section
as well as in a Glossary on the website.

Advice boxes provide helpful hints and
tips on mathematical techniques required
to understand a particular section and
suggest how you might best attempt
individual sections.



GUIDED TOUR OF THE TEXTBOOK

TESTING YOUR UNDERSTANDING

Practice Problem f Practice Problem
i S, Evaluate /7(6) where
NS
Example o
Evaluste (1) where —
- Fiqure 4.11
Example
Uiethe
gm
SR S e

Practice Problems and Examples. The text is structured in short
sections, each designed to take one to two hours of self-study time.

Each section includes examples showing you the workings out followed
by problems for you to test your understanding. Answers to the problems
can be found on the book’s website www.pearsoned.co.uk/jacques.

SECTION 2.2 KEVENUE. COST AND PROF(T 137

{ Exercise 2.2*
L1 fixed contsare 30, variable coss per whit are @ + 3, and the demand function i
| Per-w
show that the amociaed profit function s
x=-3ge410- %0
Find the break-even vaiues of Q and deduce the manmum profit
2. The profit function of 3 rm  of the form
R=a 4 b e |
1611 13 known that % =9, 34 and 19 when @ = 1, 2 and 3 respectively, write dawn a set of
band

a,band ¢. Hence find the profit when 0 = 4
3. A firm's average cost function s given by

reeig End-of-section Exercises provide further
(@) Find. to the nearest whole number. the value of ( at the lowest point on the graph of . ”
oss. oo miesteor L opportunity to test your understanding.
et e o . o i et b | Starred * questions contain more
. e 3 e o N o challenging exercises to test you further.

transfer and $0.25 for each cash machine withdrawal The North Borsetshire Bank
charges customers a fixed annual charge of $15 and each debit (online or machine) costs
 further $0.30. You may assume that there are no other withdrawals, that the account
never goes ovendrawn and that any interest due is negligible.

@

propo hdrawala thak are
of withdrawals made during the year is N. If the cost of operating the two accounts is
the same, show that

Lw
G

Sketch the graph of this relationship

(B) What advice can you offcr new customers if at least 60% of the customer’s anmual
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MyMathLab Global is an online assessment and revision tool that puts you in control of your learning
through a suite of study and practice tools tied to the Pearson eText.

e e S T

Ty

Mymatniald

WHY SHOULD | USE MYMATHLAB GLOBAL?

Since 2001, MyMathLab Global--along with MyMathLab, MyStatLab and MathXL, have helped over 9 million
students succeed at more than 1,900 colleges and universities. MyMathLab Global engages students in active
learning - it's modular, self-paced, accessible anywhere with web access, and adaptable to each student's
learning style - and lecturers can easily customize MyMathLab Global to better me=t their students’ needs.

HOW DO | USE MYMATHLAB GLOBAL?

The Course Home page is where you can view announcements from your lecturer and see an overview of
your personal progress.

View the Calendar to see the dates for online homework, quizzes and tests that your lecturer has set for you.

T T - S PSP P A
B o e e e @GR




GUIDED TOUR OF THE ONLINE RESOURCES 2

Your lecturer may have chosen MyMathLab Global to pravide online hemewerk, quizzes and tests. Check
here to access the homework that has been set for you.

Keep track of your results in your own gradebook.

Work through the questions in your personalised Study Plan at your own pace. Because the Study Plan is
tailored to each student, you will be able to study more efficiently by only reviewing areas where you still
need practice. The Study Plan also saves your results, helping you see at a glance exactly which topics you
need to review.

OV S e P TS —

Additional instruction is provided in the form of detailed, step-by-step solutions to worked exercises. The
figures in many of the exercises in MyMathLab Global are generated algorithmically, containing different
values each time they are used. This means that you can practice individual problems as often as you like.

There is also a link to the Pearson eText, so you can easily review and master the content.

LECTURER TRAINING AND SUPPORT

Our dedicated team of Technology Specialists offer personalised training and support for MyMathLab Global,
ensuring that you can maximize the benefits of MyMathLab Global. To find details of your local sales
representatives go to www.pearsoned.co.uk/replocator

For a visual walkthrough of how to make the most of MyMathLab Global, visit www.MyMathLab.com



INTRODUCTION

Getting Started

NOTES FOR STUDENTS: HOW TO USE THIS BOOK

[ am always amazed by the mix of students on first-year economics courses. Some have not
acquired any mathematical knowledge beyond elementary algebra (and even that can be of a
rather dubious nature), some have never studied economics before in their lives, while others
have passed preliminary courses in both. Whatever category you are in, I hope that you will find
this book of value. The chapters covering algebraic manipulation, simple calculus, finance,
matrices and linear programming should also benefit students on business studies and manage-
ment courses.

The first few chapters are aimed at complete beginners and students who have not taken
mathematics courses for some time. I would like to think that these students once enjoyed
mathematics and had every intention of continuing their studies in this area, but somehow
never found the time to fit it into an already overcrowded academic timetable. However, I
suspect that the reality is rather different. Possibly they hated the subject, could not understand
it and dropped it at the earliest opportunity. If you find yourself in this position, you are
probably horrified to discover that you must embark on a quantitative methods course with
an examination looming on the horizon. However, there is no need to worry. My experience is
that every student is capable of passing a mathematics examination. All that is required is a
commitment to study and a willingness to suspend any prejudices about the subject gained at
school. The fact that you have bothered to buy this book at all suggests that you are prepared to
do both.

To help you get the most out of this book, let me compare the working practices of economics
and engineering students. The former rarely read individual books in any great depth. They
tend to visit college libraries (usually several days after an essay was due to be handed in) and
skim through a large number of books picking out the relevant information. Indeed, the ability
to read selectively and to compare various sources of information is an important skill that all
arts and social science students must acquire. Engineering students, on the other hand, are more
likely to read just a few books in any one year. They read each of these from cover to cover and
attempt virtually every problem en route. Even though you are most definitely not an engineer,
it is the engineering approach that you need to adopt while studying mathematics. There are
several reasons for this. Firstly, a mathematics book can never be described, even by its most
ardent admirers, as a good bedtime read. It can take an hour or two of concentrated effort to
understand just a few pages of a mathematics text. You are therefore recommended to work
through this book systematically in short bursts rather than to attempt to read whole chapters.
Each section is designed to take between one and two hours to complete and this is quite suf-
ficient for a single session. Secondly, mathematics is a hierarchical subject in which one topic
follows on from the next. A construction firm building an office block is hardly likely to erect
the fiftieth storey without making sure that the intermediate floors and foundations are securely
in place. Likewise, you cannot ‘dip’ into the middle of a mathematics book and expect to follow
it unless you have satisfied the prerequisites for that topic. Finally, you actually need to do
mathematics yourself before you can understand it. No matter how wonderful your lecturer is,
and no matter how many problems are discussed in class, it is only by solving problems yourself
that you are ever going to become confident in using and applying mathematical techniques.



