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DIRECTED TOPOLOGICAL COMPLEXITY

OF POSET-STRATIFIED SPACES
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Abstract. This paper studies directed motion planning algorithms on
a CW complex, or more generally, a space decomposed by a poset. We

demonstrate that a regular CW complex admits a global directed motion

planning algorithm that is compatible with the face poset. Furthermore,
as a non-regular case, we compute the directed topological complexity of

the directed circle associated with the minimal cell decomposition.

1. Introduction

The topological complexity (TC) of a space is a numerical homotopy invariant

related to the robot motion planning problem. For a path-connected space X,

a motion planning algorithm (or motion planner) on a subspace U ⊂ X × X
is a continuous local strict section U → XI = Map([0, 1], X) of the free path-

fibration XI → X × X. The topological complexity TC(X) is defined as one

less than the smallest size of (open) subspaces covering X × X with motion

planning algorithms. Since its introduction by Farber [5], TC has been studied

and developed under various practical conditions.

This study focuses on the directed topological complexity
−→
TC of a d-space

(directed space) [9] related to the concurrency theory. A d-space X is equipped
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