
PROBLEMS

Problems, solutions, and any comments on the problems or solutions
should be sent to Curtis Cooper, Department of Mathematics and Com-
puter Science, University of Central Missouri, Warrensburg, MO 64093 or
via email to cooper@ucmo.edu.

Problems which are new or interesting old problems which are not
well–known may be submitted. They may range from challenging high
school math problems to problems from advanced undergraduate or grad-
uate mathematics courses. It is hoped that a wide variety of topics and
difficulty levels will encourage a number of readers to actively participate
in problems and solutions. An asterisk (∗) after a number indicates a prob-
lem submitted without a solution.

Problems and solutions should be typed or neatly printed on separate
sheets of paper. They should include the name of the contributor and the
affiliation. Solutions to problems in this issue should be mailed no later
than October 1, 2007, although solutions received after that date will also
be considered until the time when a solution is published.

165. Proposed by José Luis Dı́az-Barrero, Universidad Politècnica de

Cataluña, Barcelona, Spain.

Let n be a positive integer. Prove that

1

2n

( n
∑

k=1

√

1 +
(

Fk

(

n

k

)

)2

)2

≥ F2n,

where Fn is the nth Fibonacci number defined by F0 = 0, F1 = 1 and for
all n ≥ 2, Fn = Fn−1 + Fn−2.

166. Proposed by Ovidiu Furdui, Western Michigan University, Kala-

mazoo, Michigan.

Find the sum:
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167. Proposed by Victor Dontsov, Evgeni Maevski and Zokhrab

Mustafaev, University of Houston-Clear Lake, Houston, Texas.

Show that there is a continuous function f(x) on [0, π] that satisfies
the functional equation

f(x) +
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2
sin f(x) = x and find

∫ π

0

f(x)dx.

164. Proposed by Don Redmond, Southern Illinois University at Car-

bondale, Carbondale, Illinois.

Let N ≥ 2 be an integer. Evaluate the product
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