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PROBLEMS PROPOSED IN THIS ISSUE

H-751 Proposed by D. M. Bătineţu-Giurgiu, Bucharest and Neculai Stanciu,
Buzău, Romania.
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holds for any p ≥ 0 and positive integers m and n, and that the same inequality holds with
all the F ’s replaced by L’s.

H-752 Proposed by D. M. Bătineţu-Giurgiu, Bucharest and Neculai Stanciu,
Buzău, Romania.

Prove that
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H-753 Proposed by H. Ohtsuka, Saitama, Japan.

For integers n ≥ 1, m ≥ 1, a 6= 0 and b, prove that
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H-754 Proposed by H. Ohtsuka, Saitama, Japan.

Let a, b and n be integers. The two sequences {Tn} and {Sn} satisfy

Tn+3 = Tn+2 + Tn+1 + Tn with arbitrary T0, T1, T2,

Sn+3 = Sn+2 + Sn+1 + Sn with S0 = 3, S1 = 1, S2 = 3

for all integers n. Let Rn = Sn + 1. For n ≥ 1, prove that

(R2
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T 2
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where
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2 − (R−aTan+b)

2.

SOLUTIONS

Infinite Sums With Reciprocals of Squares of Fibonacci and Lucas Numbers

H-724 Proposed by H. Ohtsuka, Saitama, Japan.
(Vol. 50, No. 3, August 2012)
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Solution by the proposer.

The following identity is easily verified.

5F 2
n = L2

n − 4(−1)n.

If n 6= 0, dividing both sides of the identity by F 2
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Thus, we have
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Also solved by Paul S. Bruckman and Dmitry Fleishman.

Sums With Powers of −3, 4 and Binomial Coefficients

H-725 Proposed by Paul S. Bruckman, Nanaimo, BC.
(Vol. 50, No. 4, November 2012)

Prove the following identities valid for n = 0, 1, 2, . . .
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Solution by G. C. Greubel.

(a) The process for the three series will be to consider the generating function of the given
relations and compare the final results. For the first series in question consider
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Alternatively, let φ1
n be given by
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By comparing equations (1) and (2), we are led to the desired result
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Now that we have the desired generating function to compare to, let φ2
n be the right-hand side

of the desired result and proceed to find its generating function.
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and let S3
n be the series in question, then
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Alternatively, let φ3
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to the result
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This is the same generating function as that of equation (11). Thus leading to the statement
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where p > q > 0 are integers.

Also solved by Paul S. Bruckman and Kenneth B. Davenport.
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Sums of Sums of Reciprocals of Fibonacci Numbers

H-726 Proposed by Hideyuki Ohtsuka, Saitama, Japan.
(Vol. 50, No. 4, November 2012)

Prove that
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Solution by the proposer.

First, we will prove the following lemma.

Lemma 1.

(1)
1
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=

1

αnFn
+
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;

(2)
1

F2n
=

1

αnFn
− (−1)n

α2nF2n
.

Proof of Lemma.

(1) We have
√
5(αFn+1 + Fn) = α(αn+1 − βn+1) + (αn − βn)

= αn+2 + αn = αn(α2 + 1) =
√
5αn+1.

Thus,

αn+1 = αFn+1 + Fn.

Dividing both sides of this identity by αn+1FnFn+1, we get identity (1).

(2) We have

αnLn = αn(αn + βn) = α2n + (−1)n.

Thus,

α2n = αnLn − (−1)n.

Dividing both sides of this identity by α2nF2n, we get identity (2). �

Using Lemma 1 (1), we have
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Using Lemma 1 (2), we have
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Using Lemma 1 (2), we have
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=
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Thus, we obtain,
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.

Also solved by Paul S. Bruckman.
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