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The remarkable observation is that we ended up at the square with all vertices labeled 0.
Was that just luck? Was my choice of original square chosen in a special way so that we
ended up with the zero box? What if we allow the starting numbers to be any real numbers
(not just integers)? Does this change things? Given an integer k, can we find a starting box
that reaches the zero box after exactly k steps? What about playing the game on pentagons?
Hexagons? Cubes?

These are the main questions that we want to address over the next two weeks. Before
turning to some exercises, some notation is useful. Start with a diffy box and choose any
corner of it. Beginning with that corner read off the numbers at the other corners moving
in a clockwise fashion. This gives a list of 4 numbers, say a, b, c, and d. Then we label the
diffy box [a b c d]. For instance if we start with the box

5   -3

210

and choose the vertex 5, then we label the box [5 − 3 2 10]. The label attached to a box is
not well-defined in the following sense: if we started with the vertex 2, then we would label
the box [2 10 5 − 3]. But this ambiguity is harmless in practice.

As an example of this notation, look at our original example. Then we can describe the
sequence of diffy boxes in our new notation as

[−3 7 8 22] → [10 1 14 25] → [9 13 11 15] → [4 2 4 6] → [2 2 2 2] → [0 0 0 0].

As a matter of terminology, we say that the original box [−3 7 8 22] has longevity 5 (since
it takes five moves to reach the zero box).


