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Mechanism Design for Facility Location via SAT Solving
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We consider the problem of locating one facility on discrete grids with variable populations. An agent’s preference
is single-peaked or single-dipped, depending on whether she wants to access the facility (a public good), or be far
from it (a public bad). In this paper, we clarify whether or not there exists a mechanism which satisfies both false-
name-proofness and Pareto efficiency on a discrete grid by using SAT solver. Concretely, we reveal the existense
about the appropreate mechanism on a grid which size is less than 3 x 3, further the impossibility besides those
grids. Moreover, we also clarify the impossibility about ontoness on grids which size is over 2 x 3.
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Algorithm 1 Automated CNF SAT instance Generator

Require: a graph G = (V, E), a preference domain p
Ensure: CNF SAT instance F
s let B+ 0,Cy <+ 0 and Cy + 0
: for v €V do
P, , + BINARY-RELATION(p,v) C E?
end for
for S CV do
for v € PE(S,p) do
B+ BU {bs,v}
end for
Cu = Cu UV epp(s,p) bsw
for any pair v,v’ € PE(S,p) do
Cy <+ Cy,U (ﬁbs,v Vv —|bs7v/)
end for
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end for
for S CV do
for m € S do
M(S,m) + MANIPULATION(S, m) C V
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for any pair (v,v’) € P, do
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C.+C.U (—‘bg,vl Vv _‘bT,u)
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end for
end for
end for
: end for
26: print C,, and C, to F
return F
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