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Minimum-link path problems

Given a domain D, and two points s, t ∈ D find a minimum-link path P between s and t,

s

t

t s s
t

s.t. the bends of P lie in D|a,

and the links of P lie in D|b
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“What is the complexity of the minimum-link path problem
in 3-space?”
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Algebraic complexity in R2

Lemma. [Kahan & Snoeyink, 1999]
There is a simple polygon with vertices of bit-complexity log n s.t. the
boundary of the region reachable from s in k steps has vertices with
bit-complexity Ω(k log n).
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Lemma.
A MinLinkPathab of length k between s and t in a simple polygon whose
vertices, as well as s and t, have bit-complexity log n, may contain vertices of
bit-complexity Ω(k log n).



Algebraic complexity in R2

s

pk

Lemma.
A MinLinkPathab of length k between s and t in a simple polygon whose
vertices, as well as s and t, have bit-complexity log n, may contain vertices of
bit-complexity Ω(k log n).

Lemma.
The k-reachable space has vertices with bit complexity O(k log n).



Lemma.
The boundary of the k-reachable space can be represented by curves of order
2k + 1 (and order 2 when k = 1).

Algebraic complexity in R3
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Lemma.
The boundary of the k-reachable space can be represented by curves of order
2k + 1 (and order 2 when k = 1).

Lemma.
The k-reachable space has vertices with bit complexity O(9k).

Algebraic complexity in R3
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Future Work

• Is Minimum link path strongly NP-hard?

or, can design a pseudo polynomial time algorithm?

• Is there a polynomial upper bound on the bit-complexity in R3?

Thank you!
• lower bound on the bit-complexity in R3?
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