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To be considered for publication, solutions should be received by July 1, 2026.

2236. Proposed by Cherng-tiao Perng, Norfolk State University, Norfolk, VA.

Let A be a real number such that |A| < 1 and let α and β be complex numbers with
|α| = |β| = 1. Show that if z satisfies

z2 + A(α + β)z + αβ = 0,

then |z| = 1.

2237. Proposed by Peng Xicheng, Central China Normal University, Wuhan, China.

Let �ABC be a triangle with AB �= AC. Let D be the midpoint of BC, H the foot of
the perpendicular from A to BC, and L the point where the angle bisector of ∠BAC

meets BC. If m∠DAL = α, m∠LAH = β, and m∠BAC = γ , prove that

tan α cot β = tan2 γ

2
.

2238. Proposed by Peter R. Mercer, Buffalo State University, Buffalo, NY.

Show that
∞∑

n=1

∫ 1

0

dx

n(1 + x2)n

converges and find its sum.
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We invite readers to submit original problems appealing to students and teachers of advanced
undergraduate mathematics. Proposals must always be accompanied by a solution and any relevant
bibliographical information that will assist the editors and referees. A problem submitted as a
Quickie should have an unexpected, succinct solution. Submitted problems should not be under
consideration for publication elsewhere.

Proposals and solutions should be written in a style appropriate for this Magazine.
Authors of proposals and solutions should send their contributions using the Magazine’s

submissions system hosted at http://mathematicsmagazine.submittable.com. More detailed
instructions are available there. We encourage submissions in PDF format, ideally accompanied
by LATEX source. General inquiries to the editors should be sent to mathmagproblems@maa.org.
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2239. Proposed by Warut Suksompong, National University of Singapore, Singapore.

Let P(x)  be a nonconstant polynomial with integer coefficients and positive leading 
coefficient. Prove that for every positive integer m, there exists a positive integer k 
such that P(k)  is positive and the decimal representation of P(k)  contains at least m 
9’s.

2240. Proposed by Anthony J. Bevelacqua, University of North Dakota, Grand Forks, 
ND.

When F is a field of characteristic p > 0, the map ℘ : F → F given by ℘(x)  = 
xp − x is an additive homomorphism. Determine all finite fields F such ℘(F)  is closed 
under multiplication.
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PROBLEMS

1316. Proposed by Dixon J. Jones, Coralville, IA.

Given a real number p > 1 and real constants a, b ≥ 0, let

fa,b(x) = a + (b + x−p)−p

for x > 0. Show that there exists a constant c > 0 such that the curves y = fc,0(x) and
y = f0,c(x) are tangent to the line y = x.

1317. Proposed by Ángel Plaza, Universidad de Las Palmas de Gran Canaria, Spain.

Calculate the following sum, with proof:

∞∑
n=1

(−1)n

n

(
1

2n − 1
− 1

2n
+ 1

2n + 1
− · · ·

)
.

doi.org/10.1080/07468342.2026.2587535
This article has been corrected with minor changes. These changes do not impact the academic content of

the article.
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1318. Proposed by Paul Bracken, University of Texas Edinburgh, TX.

Evaluate the following integral, with proof:

∫ 1

0

tan−1(
√

1 − t2)

1 ± t
dt.

1319. Proposed by Gregory Dresden, Washington & Lee University, VA.

Consider the cubic

y = x3 + Ax2 + Bx + C

with three distinct real roots. For each root, extend a line vertically up to the parabola
y = x2, giving three points of intersection. Find the expanded equation of the circle
through those three intersection points, in terms of A, B, and C.

1320. Proposed by Vasile Cı̂rtoaje, Petroleum-Gas University of Ploiesti, Romania.

Prove that 4 is the largest positive value of k such that the inequality

1

a3
+ 1

b3
+ 1

c3
≥ ak + bk + ck

holds for any positive real numbers a, b, c with at most one of them less than 1 and 
a + b + c = 3.
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lem or a part of a problem indicates that no solution is currently available.

PROBLEMS

12587. Proposed by Roberto Tauraso, Tor Vergata University of Rome, Rome, Italy. A
partition of a positive integer n may be viewed as a strictly increasing list of positive
integers k1, . . . , kr and a list of positive integers m1, . . . , mr with m1k1 + · · · + mrkr = n.
Let f (n) = ∑

(−1)m1+···+mr−rm1 · · ·mr , where the sum is over all partitions of n. For
example, if n = 4, then the partitions are 4 · 1, 2 · 1 + 1 · 2, 2 · 2, 1 · 1 + 1 · 3, and 1 · 4,
and therefore f (4) = −4 − 2 · 1 − 2 + 1 · 1 + 1 = −6. Show that if n is not the sum of
two squares, then 5 divides f (n).

12588. Proposed by H. A. ShahAli, Tehran, Iran. A flip of a {0, 1}-matrix is the result of
choosing a row and flipping all its entries: changing 0 to 1 and 1 to 0. Call a matrix M

alternating if for all sequences M1,M2, . . . with M1 = M and with Mk+1 a flip of Mk for
all k ≥ 1, the matrices in the sequence alternate between having a column of zeros and
not having a column of zeros. Determine all pairs of positive integers m, n such that there
exists an alternating m-by-n matrix.

12589. Proposed by Robert Rogojan, Baia Mare, Romania, and George Ţurcaş,
Cluj-Napoca, Romania. Let G be a finite abelian group with at least three elements.
For any group H , let p(H) be the product of all elements of H . Let s(G) be the number of
distinct elements p(H) as H varies over all subgroups of G distinct from {e} and G, and
let n(G) equal the number of elements of G of order 2.
(a) Prove that n(G) ≤ s(G) ≤ n(G) + 1
(b) Find all fiinite abelian groups G such that s(G) = n(G).

12590. Proposed by Hongwei Lou and Jinjai Yan, Fudan University, Shanghai, China.
Evaluate

lim
x→0+ x ln x

∞∑
n=2

sin(nx)

ln n
.

10.1080/00029890.2026.2599721
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12591. Proposed by Dong Luu, Hanoi
National University of Education, Hanoi,
Vietnam. Let �ABC be a triangle with
∠A �= 90◦. Let �ABC have circumcircle
� and incenter I . Let D,E,F be the tan-
gency points of the incircle with BC, CA,
AB, respectively. Let K and L be the in-
tersection points of the line through E and
F with �, and let the tangents to � at B

and C meet at S. Prove that H , the ortho-
center of �DKL, lies on the line SI .

12592. Proposed by Elliot Glazer, Principia Labs, San Francisco, CA. Consider a biased
coin C with sides labeled 0 and 1. When C is flipped, it shows 0 with unknown probability
p and 1 with probability 1 − p, where 0 < p < 1. Let the critical value of a nonconstant
bit sequence be the number of bits in the maximal constant string starting at the beginning.
(a) Show how to use C to simulate a fair coin by a method that assigns to any bit sequence
with critical value n a result after at most 2n flips of C. For example, if the first five flips
of C are 00001, then n = 4 and the method must declare heads or tails after at most three
more flips.
(b) Find a simulation method as in part (a) that always gives a result after max(2, 2n − 1)

flips of C, where n is the critical value.

12593. Proposed by Rodney Nillsen, University of Wollongong, Wollongong, Australia.
For a sequence w1, w2, . . . of positive integers, let x be the real number whose binary
representation is 0.0w1 1w2 0w3 1w4 . . . , where dwn denotes the string consisting of the digit
d repeated wn times. Show that if lim sup wj+1/

∑j

k=1 wk > 1, then x is transcendental.
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PROBLEMS

1321. Proposed by Yagub Aliyev, ADA University, Baku, Azerbaijan.

A circle with diameter AB, points C and D on diameter AB, and point E on the circle
are given such that point D is closer to point B than C is and E �= A, B. Prove that
∠DEB

∠CEB
> BD

AD
· AC

BC
.

A O C D B

doi.org/10.1080/07468342.2026.2617817
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1322. Proposed by Mohammad Azarian, University of Evansville, Indiana.

Let Fn and Ln (n ≥ 1) be arbitrary Fibonacci and Lucas numbers, respectively. Also,
let

A =
⎛
⎝ ∞∑

i=0

1

i!

⎛
⎝1 +

n∑
j=1

Fj

⎞
⎠

i⎞
⎠( ∞∑

i=0

1

i!

(
F2n

Ln

)i
)3

⎛
⎜⎜⎜⎜⎜⎝

∞∑
i=0

1

i!

⎛
⎜⎜⎜⎜⎜⎝

n∑
j=1

F 2
j

Fn

⎞
⎟⎟⎟⎟⎟⎠

i⎞
⎟⎟⎟⎟⎟⎠

2

,

B =
( ∞∑

i=0

1

(2i)!
F 2i

n+2

)( ∞∑
i=0

1

(2i + 1)!
F 2i+1

n+2

) ( ∞∑
i=0

(−1)i

i!
F i

n

)
.

Determine the coefficient of F k
n+2 in the expansion of AB, for all k ≥ 0.

1323. Proposed by Ovidiu Furdui, Technical University of Cluj-Napoca, Romania.

Let a and b be positive real numbers. Calculate (with proof)

lim
n→∞

∫ 1

0

n
√

a(− ln x)n + b dx.

1324. Proposed by Sela Fried, Israel Academic College, Israel.

Let n be a positive integer. In how many ways can we write the numbers 1, 2, . . . , 2n

as the elements of a 2 × n matrix such that no two consecutive numbers are in the
same column?

1325. Proposed by Tuan Anh Nguyen, Nguyen Quang Dieu High School for the Gifted,
Vietnam.

We denote the set of natural numbers {0, 1, 2, . . .} by N. A set S ⊆ N is called good if
it satisfies simultaneously the following two conditions:

1. ∀a, b ∈ S, a �= b =⇒ gcd(a, b) > 1;
2. ∀a, b ∈ S, a �= b =⇒ a � b and b � a.

For each n ∈ N, we define

1. an = 0 when n = 0, 1. For n ≥ 2, let Sn = {S ⊆ {1, 2, . . . , n} | S is a good set}
and define an = maxS∈Sn |S|.

2. bn = sgn((n − 5)(mod3)) − sgn((n − 5)(mod2)), where sgn: Z → {−1, 0, 1}
is given by

sgn(x) =

⎧⎪⎨
⎪⎩

−1, if x < 0,

0, if x = 0,

1, if x > 0.

Prove that for all n ∈ N, we have

n∑
k=0

akbn−k = tn,

148 © THE MATHEMATICAL ASSOCIATION OF AMERICA



where tn is the nth Alcuin number, defined as the coefficients in the power series ex-
pansion of the following rational function:

∞∑
n=0

tnX
n = X3(

1 − X2
) (

1 − X3
) (

1 − X4
) .
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