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We begin by noting that solutions to these puzzles are not unique. In particular, doing
the ‘lending’ action from each of the vertices once brings us back to where we started.
Moreover, the act of doing the ‘borrowing’ action from one vertex is equivalent to doing the
‘lending’ action from each of the other vertices. In particular, without loss of generality one
can assume that there is (at least) one vertex for which you do neither action and for all
other vertices you do the ‘lending’ action a nonnegative number of times. Below we give
possible solutions to four of the puzzles by showing the number of times one lends from each
vertex in order to eliminate all debt.
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(d) Puzzle 6

The third and fourth puzzles have no solutions. In both cases, we note that the system
has zero net dollars in it, so in order for no node to be in debt we must move to a position
where each node has exactly zero dollars. In the third puzzle, we further note that this
implies that one must ‘lend’ from the upper-right corner and lower-left corner the same
number of times due to symmetry. If one does this, then the number of dollars on the other
two nodes will be odd and therefore cannot be zero. To see that the fourth puzzle has no
solution, we focus our attention on the two nodes in the lower left-hand corner of the graph.
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In particular, assume that x is the number of dollars on the center-left node and y is the
number of dollars on the lower-left node, so that initially x = 3, y = −2, and the quantity
x− y = 5. One can see that any legal move will change the quantity x− y by a multiple of
3, and in particular we can never obtain x − y = 0. This shows there is no way to get this
graph out of debt.
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