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Consolidate at Every Step

Two soldiers walk on a checkerboard. They can only walk one step once a time and
two directions, front and left, are decided randomly. The gunshot is the column and row
where a soldier is located, and one will die if he enters the gunshot area of the other. To
treat the probability of winning, we first study the cases of 1xn, 2xn, 3xn, and 4xn
rectangles iterately. Then we establish a general form of the probability of winning in a
general nxk rectangle by using recurrence technique and generating function, respectively.
Finally, we extend to the general nxmxk cuboid case to obtain the first soldier’s probability
of winning.
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niil 2 3 4 5 6 7 8

k
1

1 1 1 1 1 1 1 1
2 1| 0.0000 | 0.5000 | 0.2500 | 0.3750 | 0.3125| 0.3438 | 0.3281
3 1| 0.5000 | 0.5000 | 0.6250 | 0.5000 | 0.5938 | 0.5313 | 0.5703
4 1| 0.2500 | 0.6250 | 0.3750 | 0.5625 | 0.4219 | 0.5234 | 0.4531
> 1| 0.3750 | 0.5000 | 0.5625 | 0.4375| 0.5703 | 0.4531 | 0.5469
6 1] 0.3125| 0.5938 | 0.4219 | 0.5703 | 0.4297 | 0.5586 | 0.4473
! 1| 0.3438 | 0.5313 | 0.5234 | 0.4531 | 0.5586 | 0.4414 | 0.5557
8 1| 03281 | 05703 | 0.4531 | 0.5469 | 0.4473 | 0.5557 | 0.4443
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