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Proof Sketch:

• We reduce from Max-2-SAT.
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We can even obtain
APX-hardness by the
reduction from
MAX-2-SAT
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Simplifying a bundle of polylines is fixed-parameter tractable in
the number of shared vertices for the goals Min-Vertices
and Min-Edges.

Proof Sketch:

• Assume for each subset V ′ of the shared vertices Vshared

that V ′ is in the optimal solution and Vshared \ V ′ is not.

• Compute the simplification of the remaining
(simple-polyline) sections in the classic way, e.g., with the
algorithm by Chan and Chin.

• Running time in O(2k · `n2)

k := |Vshared|, ` := # polylines, n := # vertices
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Summary

• Generalizes the well-known problem of simplifying a single
polyline

• Becomes NP-hard and APX-hard

• FPT in the number of shared vertices

• Since there is no PTAS, is there a constant factor
approximation algorithm?

Problem:
Simplify a set of polylines sharing some vertices and edges
Goal 1: Minimize the number of vertices
Goal 2: Minimize the number of edges

• Not FPT in the number of polylines
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