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Abstract:

Or maybe it is just one story, told three times.

1.  If three points are chosen at random in a plane, what is the probability that they are the vertices of an acute triangle?  It depends on how the points are chosen, of course.  So, you write the rule for choosing points, and then pick three points independently according to your rule.  How can you maximize the probability of forming an acute triangle?

2.  Given a finite sequence of distinct numbers, a “132 occurrence” consists of 3 terms, not necessarily consecutive, that occur in the order smallest, largest, middle.  How many 132 occurrences can there be in a sequence of  n  numbers?

3.  Pick n points in general position in a plane, and connect each pair of points with a line segment.  If  n > 4 then some of the segments must cross.  What is the smallest possible number of crossings?  (This is the “rectilinear crossing number” for K_n.)

These three problems have a common theme, and it involves probability distributions.
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