ADVANCED PROBLEMS AND SOLUTIONS

and the coefficient of 2" in 22Gp(x) is F,_3. Thus,
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i>1 s1+s2+-+8;=n

Finally, we note that the sum on the right side is zero when i > n (because we cannot have
more than n positive integers sum to n), and when i = n (because in this case each s = 1
and the summand is simply the product of n copies of Ty = 0. Hence, we conclude that

n—1
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i=1 s1+sa+-+s;=n
as required.
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Also solved by Dmitry Fleischman, Raphael Schumacher, Albert Stadler, and
the proposer.

A perfect square

H-858 Proposed by Muneer Jebreel Karama, Hebron, Palestine
(Vol. 58, No. 3, August 2020)
Show that

1
3 ((2FFns1)® + (Foo1Fns2)® + Foyy)

is a perfect square for all n > 0.

Solution by Hideyuki Ohtsuka, Saitama, Japan

The desired expression is a square because
Fo1Fnpo = Fiy = FY Fopn = F + Fy (see [1](11), (12))

no
and )
5((2ab)8 + (a? = bH)8 + (a® +0*)®) = (a® + 14a™p* + 1°)2.
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Also solved by Brian Bradie, Dmitry Fleischman, Wei-Kai Lali, Angel Plaza,
Raphael Schumacher, Jason L. Smith, Albert Stadler, and the proposer.

A series with Fibonacci numbers and values of the Riemann zeta function

H-859 Proposed by Robert Frontczak, Stuttgart, Germany
(Vol. 58, No. 3, August 2020)

Prove that
Fy, 1

ZC(2n+ 1)5—n =3

n>1
where ((k) ="+ 1/n* for k > 2 is the Riemann zeta function.

FEBRUARY 2022 95



