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Wanted:  Subdivision of P by disjoint vertex connections into triangles

Problem 5.1

Definition 5.2
• A diagonal in a polygon connects two distinct vertices; its interior lies inside the polygon.
• Two different diagonals in a triangulation may share end points, but nothing else.
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Theorem 5.9
The dual graph of a triangulation of a simple polygon is a tree.

Proof:

The dual graph is trivially connected.
Assume it contains a cycle.


Note that each dual edge corresponds to

a path of interior polygon points.


Therefore, a cycle corresponds to a closed path

of interior points that surrounds a boundary vertex

- a contradiction to a simple polygon having

a connected boundary.

Corollary 5.10

Every triangulation of a simple polygon has two „ears“ - leaves in the dual.
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Algorithm 5.16
Input:
Output:

A y-monotone polygon P
A triangulation of P

1. Sort vertices by y-coordinate 
2. Maintain queue of vertices still to be processed 

• First two vertices of unfinished subpolygon 
• Further vertices in same chain if predecessor 

reflex 
3. Processing vertices in sorted order: 

3.1 If opposite chain: 
• Connect to all vertices in chain, leave in 

queue 
3.2 If same chain, predecessor reflex: 

• Add to queue 
3.3 If same chain, predecessor convex: 

• Ear! Connect and update

1
2
3

4
5

6
7

8
9

10
11

12

13
14

15

16
17

18
19

Chain

Add

Ear

Theorem 5.17 Algorithm 5.16 can triangulate a y-monotone polygon in O(n).
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Theorem 5.19:  
       Triangulating a simple polygon can

        be done in O(n log n).

Algorithm 5.18:  
       Partitioning into monotone subpolygons
Ideas:

• Vertical plane sweep through vertices
• Maintain horizontal sequence of edges
• Perform updates at events
• Insert or delete in O(log n)
•Connect cusps up or down
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★ Solve non-trivial instances to provable optimality! 
  
A.Iterate 1.+2. for better results! 

1. Model as Integer Linear Program (IP) 
2. Iterate: 

2.1. Turn geometry into IP-formulation 
2.2. Solve IP 
2.3. Consider solution, reformulate IP for better solution 
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n2

⇥(1/n)
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Conjecture: The length of the longest non-separated edge for n 
random points in a unit square grows with             .

Consequence: Because the length of the shortest edge for      
uniform random points in a unit square grows with            , the same 

would hold for the solution of MELT.

O(1/n)
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Thank you for today!


