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problem: Let G be any finite graph and call G̃ := G × K2 the corresponding bunkbed graph.
Here K2 consists of two vertices {0, 1} connected by an edge. Think of the bunkbed graph as
one lower copy of G and one upper copy of G and vertical edges between u0 and u1 for every
vertex u in G. Now, consider bond percolation on G̃ with probability p, i.e. every edge in G̃
exists with probability p independently of all other edges.
Conjecture 0.1 (Kasteleyn ’85). For every graph G, every pair of vertices s, e in G and every
0 ≤ p ≤ 1 we have

P(s0 ↔ e0 ) ≥ P(s0 ↔ e1 ),
i.e. the probability that there is a path from s0 to e0 is greater than that there is a path from
s0 to e1 .
The conjecture has been proven for G not having K2,3 as a minor, see [L], and also if one
instead of bond percolation consider the random cluster model with q = 2, see [H].
Background To the best of my knowledge this conjecture was first posed by Kasteleyn. His
formulation seems to have been slightly more general, in that he conditioned on the set of
vertical edges being present and conjectured it to be true for any such set T , see [vBK]. It is
easy to see that it is true if |T | ≤ 1, but already for |T | = 2, I do not know of a proof for any
graph.
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