ELEMENTARY PROBLEMS AND SOLUTIONS

EDITED BY
RUSS EULER AND JAWAD SADEK

Please submit all new problem proposals and their solutions to the Problems Editor, DR.
RUSS FULFER, Department of Mathematics and Statistics, Northwest Missouri State Uni-
versity, 800 University Drive, Maryville, MO 64468, or by email at reuler@nwmissouri.edu.
All solutions to others’ proposals must be submitted to the Solutions Editor, DR. JAWAD
SADFEK, Department of Mathematics and Statistics, Northwest Missouri State University,
800 Unwversity Drive, Maryville, MO 64468.

If you wish to have receipt of your submission acknowledged, please include a self-addressed,
stamped envelope.

FEach problem and solution should be typed on separate sheets. Solutions to problems in
this issue must be received by August 15, 2010. If a problem is not original, the proposer
should inform the Problem FEditor of the history of the problem. A problem should not be
submitted elsewhere while it is under consideration for publication in this Journal. Solvers
are asked to include references rather than quoting “well-known results”.

BASIC FORMULAS

The Fibonacci numbers F;,, and the Lucas numbers L,, satisfy
Fooo=F, 1+ F,, Fb=0, F1 =1;
Lyio=DLyi1+ Ly, Lo=2, L1 = 1.

Also, o = (1+V5)/2, B=(1—-+/5)/2, F, = (a" — 8")/v/5, and L, = o™ + 3"

PROBLEMS PROPOSED IN THIS ISSUE

B-1061 Proposed by H.-J. Seiffert, Berlin, Germany

Show that, for all positive integers n,

2
u F “ w1, F
E_lth k ||F — (—l= =
( ) Fk+1 L. J ( ) Fn+1

where [-] denotes the greatest integer function.

B-1062 Proposed by M. N. Deshpande, Nagpur, India

Let g(n) = F2 4+ F2, 4+ FZ2., for n > 0. For every n > 2, show that
[4g(n +2) —Tg(n + 1) — 9¢g(n)]/4 is a product of two consecutive Fibonacci numbers.
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THE FIBONACCI QUARTERLY

B-1063 Proposed by José Luis Diaz-Barrero, Universidad Politécnica de Cataluna,
Barcelona, Spain

Let n be a positive integer. Prove that

n F2 4
1+ 82 7 jkLZ <3 (FyFor + 1) (LyLpis — 1),
k=1

B-1064 Proposed by N. Gauthier, Kingston, ON, Canada

Fora # 0, let fo =0, fi =1, and f,42 = af,+1 + fn for n > 0. If n is a positive integer,
find a closed-form expression for
n—1
> I
k=0

B-1065 Proposed by Br. J. Mahon, Australia

The Pell numbers P, satisty P,.o = 2P,y + P,, Py =0, P, = 1. Prove that

i (=1)" P13 _ 1
PEPL,, 1%

r=1

SOLUTIONS

Because of deadline conflicts and to give individual solvers adequate time to solve recent
problem proposals, we will not publish the Solutions section of this column in this issue. The
solutions to problems B-1051 to B-1055 will appear in the August 2010 issue.

We wish to acknowledge Brian D. Beasly for solving problem B-1049, Ralph P. Grimaldi
for solving problem B-1047, Russell J. Hendel for solving problems B-1048, B-1049, B-1050,
and George A. Hisert for solving problem B-1047.
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