
Goodstein Sequence starting at 4
Exposition by William Gasarch

Start with a number a2 written in base 2.
Take the number ab written in base b, replace the b’s with (b + 1)’s and

then subtract 1.
Here are the first few starting at a2 = 4.
There WILL be some b such that ab = 0.
QUESTION: Try to estimate the first b such that ab = 0.
a2 = 22 = 4.

a3 = 33 − 1 = 2× 32 + 2× 31 + 2× 30 = 26

a4 = 2× 42 + 2× 41 + 2× 40 − 1 = 2× 42 + 2× 41 + 1× 40 = 41

a5 = 2× 52 + 2× 51 + 1× 50 − 1 = 2× 52 + 2× 51 = 60

a6 = 2× 62 + 2× 61 − 1 = 83
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