
B-Surprise Putnam Problems
Each problem below is selected from the B session of the Putnam exam, from 2015 to 2019. These were not the

easiest problems; rather they were 2nd or 3rd easiest, measured by the number of full-credit solutions received. See if
you can make progress on any of these. These problems, solutions, and rankings are all from the Putnam Archive.

Problems:

2015 B–2. Given a list of the positive integers 1,2,3,4, . . . , take the first three numbers 1,2,3 and their sum 6 and
cross all four numbers off the list. Repeat with the three smallest remaining numbers 4,5,7 and their sum 16.
Continue in this way, crossing off the three smallest remaining numbers and their sum, and consider the sequence
of sums produced: 6,16,27,36, . . . . Prove or disprove that there is some number in the sequence whose base 10
representation ends with 2015.

2016 B–2. Define a positive integer n to be squarish if either n is itself a perfect square or the distance from n to the
nearest perfect square is a perfect square. For example, 2016 is squarish, because the nearest perfect square to
2016 is 452 = 2025 and 2025−2016 = 9 is a perfect square. (Of the positive integers between 1 and 10, only 6
and 7 are not squarish.)

For a positive integer N, let S(N) be the number of squarish integers between 1 and N, inclusive. Find positive
constants α and β such that

lim
N→∞

S(N)

Nα
= β ,

or show that no such constants exist.

2017 B–3. Suppose that f (x) = ∑
∞
i=0 cixi is a power series for which each coefficient ci is 0 or 1. Show that if

f (2/3) = 3/2, then f (1/2) must be irrational.

2018 B–2. Let n be a positive integer, and let fn(z) = n+(n−1)z+(n−2)z2 + · · ·+ zn−1. Prove that fn has no roots
in the closed unit disk {z ∈ C : |z| ≤ 1}.

2019 B–5. Let Fm be the mth Fibonacci number, defined by F1 = F2 = 1 and Fm = Fm−1 +Fm−2 for all m ≥ 3. Let
p(x) be the polynomial of degree 1008 such that p(2n+1) = F2n+1 for n = 0,1,2, . . . ,1008. Find integers j and
k such that p(2019) = Fj −Fk.
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