THE MARTIAN BASKETBALL PROBLEM
Unlike the rules for basketball here on Earth, Martian basketball has one-and-one-and-one situations.  A player goes to the free throw line with a chance to make 0, 1, 2 or 3 points.  If a player makes the first shot, she can shoot again, if she makes that one, she can shoot again.  Bobette, Bobo's Martian cousin, is an outstanding player in the MBA (Martian Basketball Association).  

Like all athletes, Bobette plays better if she's confident, and her free throw percentages bear this out. On her first shot, she's a 60% free throw shooter, but if she makes the first shot, she's an 80% shooter on the second shot. If she makes both the first and the second shots, she's a 90% shooter on the third shot. 
In a crucial game against Podunk-U, the Martian equivalent of Stanford, Bobette stepped to the line with no time left on the clock.  Her team, Incredible-U, the Martian equivalent of USC, trailed by 2 points. If she missed the first shot, Podunk-U would win the game by two points.  If she made the first and missed the second, Podunk-U would win by one point.  If she made the first and second, but missed the third, the game would go into overtime.  Making all three shots would give Incredible-U the victory.

Which of the four outcomes is most likely?  Find Bobette's expected value for each of the one-and-one-and-one outcomes.    






