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ACTIVITY 124 Ulam's Sequence

A sequence can be made for many reasons and it can be very interesting to try to invent the
rules for one and investigate what happens. Here is a sequence for which the rules were
invented by Stanislaw Ulam, an American mathematician.
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Start with the two numbers, 1 and 2.
Look at all other numbers in turn, starting with 3.

If a new number can be made by:

(2) adding two different numbers which are
already in the sequence, and

(b) this can be done in only one way,
then that new number belongs to the sequence.
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1.  Write down the first 10 terms of Ulam's Sequence.

2. What are the next two numbers (after 3 and 5) which must be left out and why?
3. What is the first number left out which can be made in three ways?

4.  Continue the sequence for another four terms.

5. What is the next consecutive pair of numbers after (3, 4)?

Extension

Investigate what would happen if:

(a) you used another pair of numbers as a starting point,
(e.g. change the order, use a zero as one of the pair, use a negative number).

(b) the sequence required rhree numbers to be added.
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