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Historical Background and Introduction

The history behind this topic is, at best, difficult to find.  As we will see, this is a unit of work very
much dedicated to the ideas and concepts of numerical methods, rather than to analytical approaches.
There is little classical historical background other than the well-known Fibonacci sequence.

Fibonacci is the nickname of Leonardo Pisano, (1170-1250), who was born in the Italian town of Pisa
(famous for its leaning tower).  He travelled extensively, and, as a direct result of that, became familiar
with the Hindu-Arabic number system based on the numerals 1 to 9 and zero. It was this system which
he made known in Europe through his book Liber Abaci (The Book of Calculating), which he finished
writing in 1202.

It was in this same book that he introduced the following problem:

"A man put a pair of rabbits in a place surrounded by a wall.  How many pairs of
rabbits can be produced from that pair in a year if it is supposed that every month
each pair begets a new pair which from the second month on becomes productive?"

This leads to the now famous sequence:

1,  1,  2,  3,  5,  8,  13,  21,  34,  55,  . . .

though it was not named as the Fibonacci sequence until 500 years later.

There is an excellent website devoted to this sequence and all the mathematics surrounding it, to be
found at:

http://www/ee.Surrey.ac.uk/Personal/R.Knott/Fibonacci/Fib.html

Some maths educationalists would regard 'pattern spotting' as a fundamental part of mathematics, but
there are real dangers and pitfalls with this philosophy.  For example, take the sequence

5,  10,  15,  . . .,  . . .

Almost everyone, when asked for the next few numbers in the sequence, would opt for  20,  25,  30,  ...

on the ground that there is a common difference of 5 between each term.  Yes, there is a common
difference of 5 between each of the terms stated, but how do we know that this will continue?

Take, for example, the sequence defined by

un = n n n n3 26 16 6 1 2 3 4− + − =, , , , , ...

u 1 = 1 6 16 6− + −   =   5

u 2 = 8 24 32 6− + −   =   10

u 3 = 27 54 48 6− + −   =   15

u 4 = 64 96 64 6− + −   =   26

and not 20 (!)  So the answer  26,  49,  90,  . . .  is also an acceptable one.  The lesson here us that you
need to justify the answer given.  In other words, no one (except the originator of the question) can
know what the next four terms of that sequence are; so, for any answer, even with the simplest of
constant differences, you need to state the assumption that you have made.

This really is a crucial point, and although it may be at this stage lost on most of your pupils, you need
to get them into the habit of justifying the answers given, i.e. don't just ask for the next four terms of a
sequence, but ask for the reason WHY?
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UNIT 7 Teaching Notes

Routes Standard Academic Express

7.1 Multiple ✓ ✓ ✓

7.2 Finding the Next Term ✓ ✓ ✓

7.3 Generating Number Sequences (✓) ✓ ✓

7.4 Formulae for General Terms (✓) ✓ ✓

Language

• multiple ✓ ✓ ✓

• sequence ✓ ✓ ✓

• difference ✓ ✓ ✓

• general term (✓) ✓ ✓

• number machine (✓) ✓ ✓

• nth term ✕ (✓) ✓

Misconceptions

There are many other sequences apart from one that have constant differences,

e.g. 2,  4,  8,  16,  32,  . . .,  2n ,  . . .

1,  1,  2,  3,  5,  8,  13,  . . .,  (Fibonacci)

1,  4,  9,  16,  25,  . . .,  n2 .  . . .

1,  8,  27,  64,  125,  . . .,  n3,  . . .

Challenging Questions

The following questions are more challenging than others in the same section:

Section Question No. Page

Practice Book Y7A 7.1 9 102

7.1 10, 11, 12 103

7.2 6, 7, 8 106

7.4 9 114

7.4 10 115

(✓)  denotes extension work for these pupils


