ADVANCED PROBLEMS AND SOLUTIONS

H-881 Proposed by Hideyuki Ohtsuka, Saitama, Japan
For any positive integers 7 and n, prove that
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H-882 Proposed by Robert Frontczak, Stuttgart, Germany
Prove the following identities for the Fibonacci and Lucas numbers
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Errata. In the right—hand side of H-868, the term to be summed inside the most inner sum
should be
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SOLUTIONS

Identities with generalized-balancing numbers

H-844 Proposed by Robert Frontczak, Stuttgart, Germany
(Vol. 57, No. 3, August 2019)

Let B, = B, (a, B) be a generalized balancing number given by By(«, 8) = a, Bi(a, 5) = 3,
and for n > 2,

Bn(a)ﬁ) = 6Bn*1(aa B) - ang(a, B)

Prove that
2n an,
Z <2k) BQk(Oé7 B) = (26n_1 + 24”71)3271(0[7 6)
k=0

and

L(4n—1)/2] An
2k +1

)B%(a,ﬁ) = (2071 — 21" By (o, B).

k=0

Solution by Angel Plaza, Gran Canaria, Spain

We will use the following identities for the generalized balancing numbers
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which are respectively identities (2.16) and (2.17) in Proposition 2.1 in [1]. By letting m = 2n,
the proposed identities follow.
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Also solved by Brian Bradie, David Terr, and the proposer.

Some double limits with ratios of Lucas numbers

H-845 Proposed by D. M. Batinetu, Bucharest, Romania, and N. Stanciu, Buzau,
Romania (Vol. 57, No. 3, August 2019)
Compute

lim ( lim ((f(:n + 1))Ln/((x+1)ln+1) _ (f(m))L'n,/(an+1)> an71/Ln+1) ’
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where f: R% — R is a function that satisfies lim, o f(z +1)/(zf(2)) = a € RY.

Solution by the proposers
We denote u,, = Ly, /Ly +1. We have
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We have lim,_, v(x) =1, so

and
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therefore
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