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For any sequence, 
the next number 
can be anything, 
and there will be an 
infinite number of 
possible rules for 
that choice.
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Snippet: Find My Rule

Tina Fitzpatrick Terry Mills

A popular mathematical question is to ask for the 
next number in a sequence. One must be careful 
in framing such questions.

Consider the question ‘What is the next number 
in the sequence 4, 7, 10, ... ?’

One might think that the next number must be 
13. The ‘rule’ is to add three to get the next 
number.

However, the next number can be anything, and 
there will be an infinite number of possible rules 
for that choice.

For example, there is a rule so that the next 
number is 9. If you plot the four points

(1, 4), (2, 7), (3, 10) and (4, 9) on a Cartesian 
diagram, then there is a unique cubic polynomial 
function that passes through those four points.

This means that there is a unique function 
y = ax3 + bx2 + cx + d such that, when x = 1, 
y = 4; when x = 2, y = 7; when x = 3, y = 10 and 
when x = 4, y = 9. We can write down the rule 
for this function explicitly with a = – 2

3 
, b = 4, 

c = – 13
3

 and d = 5. This rule generates the 
sequence 4, 7, 10, 9, …

Such rules can be found by using the method of 
Lagrange polynomial interpolation. There are also 
an infinite number of quartic functions and higher 

order polynomials which will generate the same 
sequence, not to mention combinations of other 
functions familiar to students.

One might argue that this rule based on a cubic 
polynomial is too complicated for a typical student 
to find. However, questions ought not to be based 
on the lack of knowledge of the students. Our 
main point is that the question ‘What is the next 
number in the sequence ... ’ is not well posed from 
a mathematical point of view.

A better question might be: ‘Find a rule that 
generates the sequence, and use your rule to find 
the next number in the sequence.’ Keep in mind 
that there are infinitely many correct answers.

Alternatively, one might provide more information 
about the underlying function. For example, 
instead of asking ‘What is the next number in the 
sequence 4, 7, 10, ... ?’ one might ask ‘Assuming 
that the sequence is generated by a linear rule, 
what is the next number in the sequence  
4, 7, 10, ... ?’

Finally, these ideas could be used as a basis for 
enrichment material at the appropriate level, or as 
a link between the topics of Sequences and Series 
and either Cubic Functions or Polynomial 
Functions.

Education is not the filling of a pail, but the lighting of a fire.
William Butler Yeats


