Bottoms Up!
Imagine that you've got a barrel sitting on a lazy-susan and it has
four equally-spaced holes around its base. Inside each hole is a
glass, and each glass is either right-side-up or upside-down. A move
consists of reaching into any two holes, feeling the configuration of
the two glasses inside, and leaving them as they were, or reversing
one or both of them. You can't leave them lying on their sides or
anything like that: this is a pure mathematical puzzle.
After each such move, however, the barrel is spun around so that you
lose complete track of which holes were in which positions.
Basically, you only have two options for holes: a pair of opposite
holes or a pair of adjacent holes, and there's no way to tell which
opposite or which adjacent holes you've chosen.
The goal is to have all four glasses the same: either all facing up
or all facing down. There is an oracle that will instantly tell you
if you have reached a "solved" configuration and the game stops at
that point.
Can you provide an algorithm that will guarantee that the game ends
in a fixed, finite number of moves?
Obviously, you could keep spinning, reaching in at random, and making
sure all the glasses were up, but since you only get to investigate
two holes at a time, the downward-facing glass could be missed for
any number of spins, so that's not a good solution.
By reaching first into opposite and next into adjacent holes, you can
guarantee that three of the glasses will all be up after just two
moves, but finding the fourth glass could take arbitrarily long.
I really like this one! Let's plan on using it! It's tough, though.
I spent about 20 minutes on it and got maybe halfway through, then
bounced it off a friend I consider a puzzling heavy-hitter, and we
polished it off in another hour or so of idle thought plus maybe ten
minutes of animated discussion. I think teams would especially like
this one, and it's challenging enough for dedicated solvers.

Two Equal Halves

