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The Independent Set Reconfiguration - Token Jumping (ISR-TJ) problem
asks whether, given a graph GG and two independent sets of tokens I and J
of GG, we can transform I into J by changing the position of a single token
in each step and having an independent set of tokens throughout. We show
that there is a polynomial-time algorithm that, given an instance of ISR-TJ,
computes an equivalent instance of size O(g* + gk + k?), where g is the genus
of the input graph and £ is the size of the independent sets. Our algorithm
is very simple and does not require an embedding of the input graph.

Our approach, is inspired by a technique introduced by Takehiro et al. [1]
and used in subsequent articles. The main idea is to partition the graph into
four sets : the vertices of I U J, the vertices C; that at most one neighbor
in I U J, the vertices Cy that have exactly two neighbors in I U J and the
vertices C3 that have at least three neighbors in I U J. We can easily bound
the size of C; and C5 using Heawood’s number and Euler’s formula. We then
exploit the structure of any drawing of GG to reduce the size of C,.

FIGURE 1 — Vertices of Cy adjacent to Y = {u,v} on a torus (g = 1).
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