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Proposals

To be considered for publication, solutions should be received by September 1,2018.

2041. Proposed by Vadim Mitrofanov, Taras Shevchenko J'lational University of Kyiv,
K-riv, Ukraine.

Let ABCD be a quadrilateral that circumscribes a circle of radius r and is also inscribed
in a circle of radius R. Let s be the semiperimeter of ABCD. Prove the inequality s2 <
6Rz + 4r2.

2042. Proposed by Rick Mabry end Debbie Shepherd, Louisiana State University
S hrev ep ort, S hrev ep ort, lA.

Recursively define random variables Xo,Xt, ...,X,,... and Yo,Yt, ...,Y,,, . . taking
values in [0, 1] as follows:

' Xo - 0 and )/a : 1 are constants;

' for n: 0, 1, 2, . . ., X,+t and Y,,r.1 are chosen nniformly and independently in the
closed interyal with endpoints &, Y,,.

Prove that, with probability 1, the limits i : limr-- X,, andi : hmr-* Y,, both exist
and zre equal, and find their corlmon distribution.

2043. Proposecl by Greg Oman, University of Colorado, Colorado Springs and Adam
Salminen, Universitln of Evansville, Evansvil.le, IN.

Find all commutative rings R with unity such that:

(i) R contains some element x that is neither nilpotent nor a unit (i.e., x" I 0 tbr all
n > 7 and xy * 1 for ally e R), and

(ii) every proper nonzero ideal of R is maximal.
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We invite readers to submjf original proble.ms appea.ling to studelts and teachers of advanceeJ
undergraduate mathentatics. Proposals must always be accontpanied by a solution and any relevant
bibliographical information that will a,ssrst the editors ancl referees. A problen sttbmitted as a
Quickie should have an unexpected, succirrct soJutjon. Submitted problems s.hould not be under
consideration for publication elsew}ere.

Proposils.rrd so.lutions s}Iou.ld be written in a style appropriate for this Mec.lztxo.
Aut.hors of proposals and solutions shou.ld send their contributions using the Magazine's srtb-

rnissionssvstcmhostedathttp:llmathematicsmagazine-su'bmittable.cou. Morcdctailcclilstruc-
tions are available thcrc. We encourage subrnissjon.s in PDF format, ideally accotrtpanicd by
LATIX sourcc. Gcncral inquirres to thc editors should bc scnt to mathmagproblems@naa.org.
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