
Problem of the Week #8
(Fall 2018)

A palindrome is a natural number that doesn’t change when the order of its digits is reversed.
For example:

� 168861 is a palindrome in base ten.

� 51 = 1100112 is a binary palindrome, but is not a palindrome in base ten.

� 0 is a palindrome in every base.

Write 2018 as a sum of three palindromes, and then write 2018 = 111111000102 as a sum of
three binary palindromes.

Solution:
By repeatedly choosing the greatest palindrome less than the desired sum, we can discover
that 2018 = 2002 + 11 + 5. (This procedure is called “the greedy algorithm.”)
In binary, the same trick works, and we only need two positive palindromes: we have
111110111112 + 112 + 02 = 111111000102. (In base ten, this says 2015 + 3 + 0 = 2018.)

Remark.

� Every natural number can be written as a sum of three palindromes in any base b ≥ 5,
but it cannot always be done using the greedy algorithm.

� Every natural number can be written as a sum of four binary palindromes. The
smallest natural number that cannot be written as a sum of three binary palindromes
is 176 = 101100002.
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