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TOWARDS A WELL-DEFINED MEDIAN

AHMAD AL-SALMAN AND MOWAFFAQ HAJJIA

Abstract. The diagonal A of R" is Chebeshev with respect to the p -norm for every p € (1, o0]
but not for p = 1. As a result, the median is multi-valued, since the median of a data set
{a1,--+ ,an} can be thought of as the number(s) u for which the point (u,--- ,u) is a point
on A that best approximates the point (ay,--- ,ay) with respect to the ¢;-norm. In this
note, it is proved that if (up,--- ,up) is the unique point on A that best approximates a fixed
point (ay,--- ,an) with respect to the £, -norm for p € (1, 00], then as p decreases to 1, up
converges, and its limit is proposed to be called the median of {a,--- ,an}. Along the way,
Up is shown to be continuous in p forall p € (1,00] in the sense that i, converges to g as
p goes to g forevery g € (0,00].
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