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An Algorithm for Generating Radial Trees
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Abstract Recently, some algorithms have been developed for generating instances of difficult problems,
such as NP-hard or PSPACE-hard. Alt et.al. have showed that the decision problem for flattening the
tree linkage, that is, whether the tree linkage could be flattened or not without crossing any two bars [2].
For such problem, the “radial tree” is considered [9]. In this paper, we give an algorithm for generating a
radial tree T', in time O(nlogn) using space O(n) if T has n joints. Our algorithm is a plane sweep type
algorithm using a circle instead of a line.

Key words instance generation, PSPACE-hard, NP-hard, linkage, flattening, monotone tree, radial
tree
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Fig.2 An example of monotone tree [8].
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Fig.3 A locked tree with only one degree-3 joint [6].
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Fig.4 A locked radial tree[9].
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Fig.7 Crossing point EventCE(b, b').
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0 8 GRT(5000,15) 0000
Fig.8 An example of output obtained by GRT(5000,15).
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Fig.9 An example of output obtained by GRT (10000,30).
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