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The guidelines are just here to help you. Following them is not compulsory.
You can choose to follow any guidelines, in the order you want.
You are allowed to use your calculator.

Mathematical mysteries: Hailstone sequences
Here’s a little game to play.

Starting with any positive whole number n, form a sequence in the following way:
e|If n is even, divide it by 2 to give n' = n/2;
eif n is odd, multiply it by 3 and add 1 to give n'=3n + 1.

Then take n' as the new starting number and repeat the process.

The conjecture is that this algorithm always ends with 1, no matter what number you start with.

This apparently insignificant problem appeared for the first time in 1937 in the United States,
invented by Lothar Collatz (1910 — 1990) at the university of Syracuse (not in Sicily but in the state
of New York, USA).

A lot of researchers worked on this problem, mostly in the 60's (Collatz, Thwaites, Kakutani, Hasse,
...). Some people even thought that it was a conspiracy by the Russians during the Cold War to
slow down the American research.

Sequences formed in this way are sometimes called hailstone sequences because they go up and
down, just like a hailstone in a cloud before crashing to Earth.

Adapted from https.//plus.maths.org/content/mathematical-mysteries-hailstone-sequences (2014.12.09)
Hailstone: grélon

The following guidelines may help you:
e Explain the sequence.

e Apply the algorithm starting with n=10.

e Try afew other numbers to check if the conjecture seems correct.

e Can you nhow explain why these sequences are called hailstone sequences?

e Who invented these sequences? Has anyone managed to prove the conjecture yet?

e This is the beginning of an algorithm that calculates the terms of the sequence until 1 is
reached. Complete it.

Input n
Whilen ...........

If nis eventhen ...........

Eléments de correction :


https://plus.maths.org/content/mathematical-mysteries-hailstone-sequences

e This sequence is called a hailstone sequence, because it goes up and down. If we
start with 10, for example, the following numbers are 5, 16, 8, 4, 2,1, (4, 2, 1, 4, 2,

1 etc).

e This sequence was invented by Lothar Collatz in 1937, and nobody has yet been

able to prove that it always ends with 1.

e [fwe start with 2, we get 1, and then 4, 2, 1 and so on. If we start with 4, we get 2,

1,4, 2,1 etc.
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e The conjecture seems correct.

° Input n

e Whilen>1

. If nis eventhenn/2 - n
. Else 3n+1 - n
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