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Lemma 1. Given a trapezoidation, P can be triangulated in linear time.
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Location Time

Recall:

Lemma 3.

Theorem.

Aim:

Hy,

=143+ -+ + € O(logn)

More precisely, Inn < H, <1+1Inn forn > 1.

For any query point g, the expected length
of the search path of g in Q(S;,) is at most
5H, € O(logn).

Let S be a set of n non-crossing line segments.
® We can build 7 (S) and Q(S) in O(nlogn)

expected time.
The expected size of Q(S) is O(n).
I'he expected time for locating a point in

T(S) via Q(S) is O(logn).

Speed-up construction for simple polygons.
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New Approach

Observe:  in Q(S;),
— point location takes O(logi) expected time
— threading s; 1 takes O(1) expected time

Idea: Exploit polygon structure! P
Locate once, then follow polygon.

Problem:  This way, we lose the random structure!
= threading becomes more expensive

= @(n?)-time algorithm :~(

Solution: ® insert segments in random order

® every now and then, locate all polygon
vertices in the current trapezoidation
by walking along the polygon!
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Definition. Let the i-th iterated logarithm of n be defined by
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Definition. Let the i-th iterated logarithm of n be defined by
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N(0) =1, N(1) = [n/logn], N(log*n) > n/2.
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PolygonTrapezoidation ((edges along) simple polygon P)

1. (s1,52,...,54) := random ordering of the edges of P
2. Compute 77 and Q; for {sq}.
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size-r subsets of S.
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The Results

Theorem. Let S be the edge set of a polygon, |S| = n.
® We can build 7(S) and Q(S) in O(nlog™n)
expected time.

oT

he expected size of Q(S) is O(n).

oT

ne expected time for locating a point in

T(S) via Q(S) is O(logn).

Theorem. Let S be the edge set of a plane straight-line
graph with k connected components, |S| = .

® We can build 7(S) and Q(S) in
O(nlog™n + klogn) expected time.

oT

he expected size of O(S) is O(n).

oT

e expected time for locating a point in

T(S) via Q(S) is O(logn).
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