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Our question: How many edge-disjoint plane spanning paths can we 
ALWAYS find in ANY given complete geometric graph with n points?



Packing edge-disjoint plane spanning subgraphs in complete geometric graphs

Known:

Folklore – 1 path

Abellanas et al. [1999] – zig-zag path

Aichholzer et al. [2017] – n trees (types not prescribed)

Aichholzer et al. [2017] – 2 paths
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Abellanas et al. [1999] – zig-zag path

Aichholzer et al. [2017] – n trees (types not prescribed)
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Our results:

- 2 paths with prescribed starting vertices (on the boundary of conv(S))

- 3 paths Theorem: Every set of |S| 10 points admits 3 edge-disjoint plane spanning paths.
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1 Path

Abellanas [1999]: For every balanced separation (A,B) of S, there exists a zig-zag path starting 
in a bridged vertex of the larger part.
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3 Paths

Remark: All steps of the proof were constructive. Thus given a set S of at least 10 points, we 
can construct 3 edge-disjoint plane spanning paths for S in polynomial time.



2 paths

Theorem 2: Let P and Q be two (not necessarily distinct) points of S, lying on the boundary of 
conv(S), and let |S|  5. Then S admits 2 edge-disjoint plane spanning paths, one starting in P, 
the other one starting in Q, and none of them using the edge PQ (in case P and Q are distinct). 

Proof: Case 1, P  Q. 

a) Subcase |S| odd or                                        b) Subcase |S| even and PQ is a halving line

PQ not a halving line.                                         and |A(P)  A(Q)|  3.
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3 Paths

Theorem: Every set of |S| 10 points admits 3 edge-disjoint plane spanning paths.

Proof:

Case C. S is in the wheel position.

An ad hoc construction shows that S has (n-2)/2  3 edge-disjoint plane spanning paths.





Let it Be
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