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Total number of vertices = n
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portal, := dP; N grid

Let f;(p) be the minimum length to visit P;, ..., P;, p.

fi(p) = min{f,_1(q) + llp —qll : q € portal,_, }

O (Zi;l |portal, |) = O(n?) time via Voronoi diagram

tight

Can we break the quadratic barrier?
(assume each P; has exactly s vertices)

— Case s < n®®
— Case s > n%® (and thus k < n%?)
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running time = O(n*°k?) < O0(n'?)



What Have We Shown?

In the sparse case s < n%%, can solve in time O(n'*®)

0.8 1.9)

In the dense case s > n"*°, can solve in time O(n



What Have We Shown?

In the sparse case s < n%%, can solve in time O(n'*®)

0.8

In the dense case s > n"8, can solve in time O(n'*)

Hence: an O(n'*®) algorithm for disjoint polygons with the same
number of vertices



What Have We Shown?

In the sparse case s < n%%, can solve in time O(n'*®)

0.8

In the dense case s > n"8, can solve in time O(n'*)

Hence: an O(n'*®) algorithm for disjoint polygons with the same
number of vertices step-disjoint



What Have We Shown?

In the sparse case s < n%%, can solve in time O(n'*®)

0.8

In the dense case s > n"8, can solve in time O(n'*)

Hence: an O(n'*®) algorithm for disjoint polygons with the same
number of vertices step-disjoint




What Have We Shown?

In the sparse case s < n%%, can solve in time O(n'*®)

0.8

In the dense case s > n"8, can solve in time O(n'*)

Hence: an O(n'*®) algorithm for disjoint polygons with the same
number of vertices varying



What Have We Shown?

In the sparse case s < n%%, can solve in time O(n'*®)

0.8

In the dense case s > n"8, can solve in time O(n'*)

Hence: an O(n'*®) algorithm for disjoint polygons with the same
number of vertices varying

#vertices in P;

A




What Have We Shown?

In the sparse case s < n%%, can solve in time O(n'*®)

0.8

In the dense case s > n"8, can solve in time O(n'*)

Hence: an O(n'*®) algorithm for disjoint polygons with the same
number of vertices varying

#vertices in P;

A




What Have We Shown?

In the sparse case s < n%%, can solve in time O(n'*®)

0.8

In the dense case s > n"8, can solve in time O(n'*)

Hence: an O(n'*®) algorithm for disjoint polygons with the same
number of vertices step-disjoint varying
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In the sparse case s < n%%, can solve in time O(n'*®)
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In the dense case s > n"*°, can solve in time O(n

Hence: an O(n'*®) algorithm for disjoint polygons with the same
number of vertices step-disjoint varying

Open Problems

Intersecting polygons?
Faster dynamic planar MSSP?
Superlinear lower bound?

Euclidean distance?
O(n?) time for disjoint convex polygons [Dror, Efrat, Lubiw, Mitchell 2003]



