
Putnam Seminar Quiz 13
Fall 2022 Due December 5

Problem 1. Let n be an even positive integer. Write the numbers 1, 2, . . . , n2 in the squares
of an n× n grid so that the k-th row, from left to right, is

(k − 1)n+ 1, (k − 1)n+ 2, . . . , (k − 1)n+ n.

Color the squares of the grid so that half of the squares in each row and in each column are
red and the other half are black (a checkerboard coloring is one possibility). Prove that for
each coloring, the sum of the numbers on the red squares is equal to the sum of the numbers
on the black squares.

Problem 2. Suppose that a sequence a1, a2, a3, . . . satisfies 0 < an ≤ a2n + a2n+1 for all
n ≥ 1. Prove that the series
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Problem 4. For any positive integer n, let ⟨n⟩ denote the closest integer to
√
n. Evaluate
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.

Problem 5. Let a0 = 5/2 and ak = a2k−1 − 2 for k ≥ 1. Compute
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k=0
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ak

)
in closed

form.


