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3253. [2007 : 297, 300℄ Proposed by Mih�aly Benze, Brasov, Romania.Prove that

loge(e
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π + 1) + logπ(πe − 1) logπ(πe + 1) < e2 + π2 .
I. Essentially similar solutions by �Sefket Arslanagi �, University of Sarajevo,Sarajevo, Bosnia and Herzegovina; Cao Minh Quang, Nguyen Binh KhiemHigh Shool, Vinh Long, Vietnam; Tom Leong, Brooklyn, NY, USA; AndreaMunaro, student, University of Trento, Trento, Italy; Edward T.H. Wang,Wilfrid Laurier University, Waterloo, ON; and the proposer.By the AM-GM Inequality, we have
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= π2 . (1)Similarly, we have
logπ(πe − 1) logπ(πe + 1) < e2 . (2)The result follows by adding (1) and (2).II. Solution byManuel Benito, �Osar Ciaurri, and Emilio Fern�andez, Logro ~no,Spain.For a > 1 and b > 0, we have
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= b2 + b loga(1 − a−2b) + loga(1 − a−b) loga(1 + a−b) < b2 ,sine b and 1 − a−2b are positive, 1 − a−b < 1, and 1 + a−b > 1. From theinequality above, we onlude that
n∑

i=1

logai
(abi

i − 1) logai
(abi

i + 1) ≤
n∑

i=1

b2
i ,where ai > 1 and bi > 0 for i = 1, 2, . . . , n.The proposed inequality is the speial ase when n = 2, a1 = b2 = eand a2 = b1 = π.Also solved by DIONNE BAILEY, ELSIE CAMPBELL, CHARLES DIMINNIE, KARLHAVLAK, PAULA KOCA, and ANDREW SIEFKER, Angelo State University, San Angelo, TX, USA;ROY BARBARA, Lebanese University, Fanar, Lebanon; MICHEL BATAILLE, Rouen, Frane;
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RICHARD I. HESS, Ranho Palos Verdes, CA, USA; WALTHER JANOUS, Ursulinengymnasium,Innsbruk, Austria; KEE-WAI LAU, Hong Kong, China; SALEM MALIKI �C, student, SarajevoCollege, Sarajevo, Bosnia and Herzegovina; MISSOURI STATE UNIVERSITY PROBLEMSOLVING GROUP, Spring�eld, MO, USA; JOS �E H. NIETO, Universidad del Zulia, Maraaibo,Venezuela; XAVIER ROS, student, Universitat Polit �enia de Catalunya, Barelona, Spain; JOELSCHLOSBERG, Bayside, NY, USA; ASHLEY TANGEMAN and PETRUS MARTINS, students,California State University, Fresno, CA, USA; and PETER Y. WOO, Biola University, La Mirada,CA, USA.
3254. [2007 : 298, 300℄ Proposed by G. Tsintsifas, Thessaloniki, Greee.Let C be a onvex �gure in the plane. A diametrial hord AB of Cparallel to the diretion vetor −→v is a hord of C of maximal length parallelto the diretion vetor −→v .Prove that if every diametrial hord of C bisets the area enlosed by C,then C must be entro-symmetri.Solution by P.C. Hammer and T. Je�erson Smith from 1964, adapted by theeditor.What follows is a simpli�ed version of the proof of Theorem 2.4 in [3℄.In that work the authors prove that any onvex planar body is entrally sym-metri provided that eah line biseting the area is a diametral line. (Hammerand Smith use the words diametral and entrally symmetri rather than theequivalent but less ommon diametrial and entro-symmetri.)Beause in every diretion there is exatly one line that bisets the givenarea, our assumption that every diametral hord is area biseting impliesthat there is a unique diametral hord in every diretion. The Hammer andSmith result is therefore stronger sine it applies also to entrally symmetriregions whose boundary ontains line segments (for whih points of parallelsides are joined by parallel diametral hords, one of whih bisets the area).In order to avoid a page of tehnial arguments, we will further restrit ourresult by assuming that the boundary of the onvex region, denoted by C,is a di�erentiable urve. For suh boundaries our assumption that an area-biseting hord is diametral implies that the tangent lines at its ends areparallel. We treat the plane as a vetor spae and let u(θ) = (cos θ, sin θ)be a unit vetor funtion; then u′(θ) = (− sin θ, cos θ) = u(θ + 1

2
π). Let

m(θ) be the unique diametral line parallel to the diretion of u(θ).Then there exists a unique real number p(θ) suh that m(θ) is repre-sentable as
{x : x · u′(θ) = p(θ)} = {x : x = p(θ)u′(θ) + tu(θ), t ∈ R} . (1)Note that p(θ)u′(θ) is the foot of the perpendiular from the origin to m(θ).Beause we assume that C is di�erentiable, it follows easily that so is p(θ).We now represent C by a funtion x(θ) in the following way. Eah line m(θ)intersets the boundary in two points, one of whih is given by

x(θ) = p(θ)u′(θ) + f(θ)u(θ) , (2)




