Fibonacci (in reverse)

Materials Squared paper, calculators.

Possible content Addition, subtraction, division (possibly), estimation.

and processes

Preamble
This activity is best suited to a group of above average pupils. It is necessary for the pupils to have experience of ‘Fibonacci type’ number sequences. Spend a few minutes at the start of the lesson reminding the pupils of these. It may help to have done the ‘Number Cells’ task first.

For the body of this task we are going to use positive numbers only.

--------------------------------------------------------------------------------------------------
‘See if you can find a “Fibonacci type” sequence of which 50 is a member but is not the first or the second term.”

Give the pupils a few minutes to work on this. When you think they are ready, collect half a dozen or so different examples and write them on the board.

Often the examples you collect will contain only two terms in front of the

50. The examples given can usually be further extended to the left. For example 22, 28,50 can be extended to 16, 6, 22, 28, 50.

‘Is it possible to extend any of the examples further to the left?’ It is crucial that they realise this is often possible before moving on. ‘What is the largest number of terms you can get before the 50?’

This may take longer than you think.

It is possible to get six terms preceeding the 50. Obviously the ‘key’ number is the one you choose to put directly before the 50.

Judge when to bring the class together. Check the longest chain suggested. If the key number suggested is not 31, tell them there is a better solution and ask them to find it.

When they have the correct solution tell them you will use the term ‘key number for this best preceding term.

‘Now you have the idea I would like you to try 100?’

Ensure that the pupils get the ‘key number’ for 100 before trying other

examples like 25, 150, 200.

The ‘key numbers’ in each of the above are 62, 16, 93 and 124 respec​tively. The rest of the investigation explores the relationship between the ‘key’ number and starting number.

The starling numbers are all bigger than the key numbers. But how many times bigger?’

‘Is this ratio always about the same?’

‘Use this ratio to home-in on some other key numbers. Try 300 and a few other examples.’
You can assist pupils by getting them to try numbers either side of what they expect to be the key number.

Possible Extension

The ratio you have found in the above activity gives an approximation (because you are using whole numbers) to a number that has something to do with the Fibonacci sequence.  See if you can find out what it is.
