PROBLEMS

Problems, solutions, and any comments on the problems or solutions should be sent to Curtis Cooper, Department of Mathematics and Computer Science, Central Missouri State University, Warrensburg, MO 64093 or via email to cnc8851@cmsu2.cmsu.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 graduate 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 problem 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 February 1, 2006, although solutions received after that date will also be considered until the time when a solution is published.

157. Proposed by José Luis Díaz-Barrero, Universidad Politècnica de Cataluña, Barcelona, Spain.

Let a, x be real numbers such that 1 < a < x. Prove that

(_n ∑ k=1 log^{−1}_{ak(k+1)} x ) ( log_a^{n+1} √ x^n ) ≥ n^2.

158. Proposed by Ovidui Furdui, Western Michigan University, Kalamazoo, Michigan.

Find the sum: ∞∑ k=1 [ (k + 1)^2 ln

(k + 1)^2 k(k + 2) − 1 ] .

159. Proposed by José Luis Díaz-Barrero, Universidad Politècnica de Cataluña, Barcelona, Spain.

Let m be a positive integer and let A_1, A_2, . . . , A_m be n × n real symmetric matrices. Prove that det(A^2_1 + A^2 + · · · + A^2_m) ≥ 0.

160. Proposed by Zdravko F. Starc, 26300 Vrs̆ac, Serbia and Montenegro.

Let F_n be the Fibonacci numbers defined by F_1 = 1, F_2 = 1, and F_n = F_{n−1} + F_{n−2} for n ≥ 3. Prove that for n ≥ 1, √ F^4_1 + F^4_2 + F^4_3 + √ F^4_2 + F^4_3 + F^4_4 + · · · + √ F^4_n + F^4_{n+1} + F^4_{n+2}

= √ 2 2 (2F^2_{n+1} + F^2_{n+2} + 3F_nF_{n+1} − 3).