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MORE ABOUT PATTERN IN 
MATH EMATlCS 

E R I C  PLANT 

If  we consider how the areas of squares grow in relation t o  
the length of their sides a pattern emerges. This may be shown 
by considering a few cases: 
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A GRAPH TO SHOW THE RELATIONSHIP BETWEEN THE 
SlDE OF A SQUARE AND ITS AREA 

AREA 
OF 

SQUARE 

l 
I I l I 
I I S 
I I I I 

1 2 3 4 5 cm' 

SlDE OF SQUARE 



Pattern in Mathematics 55 

The graph shows the relationship (a parabola). An awareness 
of relationships i s  a powerful notion in mathematics. The study 
of pattern helps considerably to develop the awareness of 
relationships. The search for pattern should be encouraged early 
in the child's primary mathematical education. Some examples 
are shown in the following significant number patterns: 

ON THE MULTIPLICATION TABLES 

Start with a 10 X 10 Square Grid. 

Get pupils to cut out rectangles of different sizes from 
squared paper. Sizes are to be less than 10 X 10. 

Place the  top left-hand corner 
o f  each rectangle on the  top 
left-hand corner of the  10 X 10 
square 

Write t he  number of squares in 
each small rectangle under the  

F o r  th is  wr i te  6 bottom right square 
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When the pupil sees the pattern, let him write in all the 
numbers. There are questions which pupils will ask: Can we 
use the rectangle both ways? 

Is a square a rectangle? 

Here is  the completed square: 
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Using a marker like this you can learn the multiplication 
facts. E.g. 8 X 9 = 72 

The completed square shows all the multiplication tables up 
to 10 x 10. 

Shade all the multiples of 2 on a multiplication square. 

Is there a pattern? 

On a different multiplication square shade all the multiples 
of 3. 

I s  there a pattern? 

Try shading a multiplication square for a l l  the multiples of 
2 in one colour and all the multiples of 3 in another colour. What 
are the numbers where the colours overlap? 
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This activity, then, provides opportunities for asking ques- 
tions such as for 12: 

How many 3s are there? 

How many 4s are there? 

How many 2s are there? 

How many 6s are there? 

How many factors are there? 

In a 'diagonal' pattern, other diagonals can be observed. 
Look a t  the pattern of M(4) below. 

We may notice, for example that along the unbroken dia- 
gonals the numbers increase by 12 each time; the sum of the 
digits increases by 3 each time. How far i s  this true? When does 
this relationship break down, and why? These are not properties 
of this pattern only. I f  we begin with any number in the array, 
move 1 square down and 2 squares to the right, and go on 
repeating this movement, we obtain sequences with comparable 
properties. Explore what happens when we make other hori- 
zontal and vertical displacements. 

What do we find if we look a t  the broken lines? 
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Look a t  some squares of numbers on the 100 multiplication 
square:- Eg. 

Can you find some others? 

Look at  some rectangles. 

Can you find others? 

I f  we give pupils a number of 1 to  100 squares, and ask the 
children to mark in patterns on each, they will perceive that the 
multiplication tables form regular patterns. For example, on one 
square 100 grid, the pupils may mark in the stages of 3 for the 
3 times table. On another they could mark in stages of 4. The 
example given is  for stages of 7, ie. the 7 time table. 



60 Teaching and Learning 

Prime numbers 

Suppose we cross out 1, and then all the multiples of 2 
except 2 itself, all the multiples of 3 except 3 itself, and do the 
same for 5 and 7, we are left with all  the prime numbers less than 
100. We do not need to  go beyond the multiples of 7. Why not? 
How far would we need to go if we extended the square and 
wanted to select all the prime numbers less than 256? 

Look a t  the positions of the prime numbers in the square 
relative to the positions of M ( 6 )  : 

The prime numbers, with the exception of 2 and 3, either 
precede or follow a multiple of 6. I s  this generally true? 

Excluding 2, all prime numbers are odd; every odd number 
lies between two even numbers. In every set of three consecutive 
whole numbers, one and only one of them, is  divisible by 3. 
(Why?) If we now consider any three consecutive whole numbers 
in which the middle one i s  prime, we know that this prime 
number is flanked by two even numbers, one of which must be 
divisible by 3. (The prime number cannot, by definition, be 
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divided by 3 unless it is itself 3.) So this number i s  divisible by 
2 and b'y 3, and therefore by 6. Hence any prime number (except 
2 and 3) precedes or follows a multiple of 6. 

The crossing-out method of selecting prime numbers is 
usually called Eratosthenes' Sieve. By crossing out 1 at the start 
we have assumed that I is not a prime number. As so often in 
dealing with number properties, we find that I is an odd man 
our. Does 1 satisfy the definition of a prime number or not? In 
fact we have a choice here since the definition is not clear at this 
point. Having made our choice, certain other consequences must 
follow i f  we are to be consistent. Mathematicians in general 
choose to regard 1 as neither prime nor composite. 

Pattern awareness gives purpose and pleasure in the study of 
mathematics. 
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