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PROPOSALS

To be considered for publication, solutions should be received by July 1, 2012.

1886. Proposed by Jodi Gubernat and Tom Beatty, Florida Gulf Coast University,
Fort Myers, FL.

For which positive integers n is the function value

f (n) =
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k=bn/2c
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)

an integer?

1887. Proposed by Elias Lampakis, Kiparissia, Greece.

Given a circle C with center O and radius r , and a point H such that 0 < OH < r ,

(a) Show that there are an infinite number of triangles inscribed in C with orthocenter
H .

(b) Determine the set of points belonging to the interior of all triangles inscribed in C
with orthocenter H .
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1888. Proposed by Alex Aguado, Duke University, Durham, NC.

Let A ⊆ X be a subset of a topological space, and let N (A) denote the number of sets
obtained from A by alternately taking closures and complements (in any order). It is
well known that N (A) is at most 14. However, exactly for which r ≤ 14 is it possible
to find A and X such that N (A) = r?

1889. Proposed by Gary Gordon and Peter McGrath, Lafayette College, Easton, PA.

For every positive integer k, consider the series
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Thus S1 = log 2 and S2 = (π + 2 log 2)/4.

(a) Prove that Sk converges for all k.

(b) Prove that

Sk =

∫ 1

0

x k
− 1

(x k + 1)(x − 1)
dx .

(c) Prove that the sequence {Sk} is monotonically increasing and divergent.

1890. Proposed by Erwin Just (Emeritus), Bronx Community College of the City Uni-
versity of New York, Bronx, NY.

Let m and n be positive integers. Prove that there exist an integer k and a prime p such
that m ≡ k2

+ p (mod n).

Quickies

Answers to the Quickies are on page 68.

Q1017. Proposed by Allan Berele and Jeffery Bergen, Department of Mathematics,
DePaul University, Chicago, IL.

Find a monic polynomial f (x) with integer coefficients such that f (x) = 0 has no
integer solutions but f (x) ≡ 0 (mod p) has a solution for every prime p.

Q1018. Proposed by Finbarr Holland, School of Mathematical Sciences, University
College Cork, Cork, Ireland.

Suppose 0 < α ≤ 1. Prove that

ex
≤

1+ (1− α)x

1− αx

for all x ∈ [0, 1) if and only if α ≥ 1/2.
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