Math Studies Problem Session 6 J. Cummings and D. Handron

1. Define a selfish set to be a set which has its own cardinality (number of elements) as
an element. Find, with proof, the number of subsets of {1,2,...,n} which are minimal
selfish sets, that is, selfish sets none of whose proper subsets is selfish.

2. Let C1 and C5 be circles whose centers are 10 units apart, and whose radii are 1 and 3.
Find, with proof, the locus of all points M for which there exists points X on C; and Y
on (5 such that M is the midpoint of the line segment XY'.

3. Let s be any arc of the unit circle lying entirely in the first quadrant. Let A be the area
of the region lying below s and above the z-axis and let B be the area of the region lying
to the right of the y-axis and to the left of s. Prove that A + B depends only on the arc
length, and not on the position, of s.



