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Part. a Polygon into Monotone Pieces

Idea: Classify vertices of given simple polygon P

— turn vertices:
vertical component of walking direction changes

W start vertex /@\ if & < 180°
B split vertex .@‘ if B > 180°
B end vertex \@/ if v < 180°
B merge vertex M if 6 > 180°

— reqular vertices

Lemma. Let P be a simple polygon. Then P is y-monotone
& P has neither split vertices nor merge vertices.
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Towards an Algorithm .p/< 7{

Idea: Add diagonals to “destroy” split and merge vtcs.

Problem: Diagonals must not cross — each other
— edges of P

left(o) /<

Connect v to vertex w* having minimum y-coordinate
among all vertices w above v and with left(w) = left(v).

1) Treating split vertices

right(v)

Think of a sweep-line algorithm:

Connect v to helper(left(v)).
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Towards an Algorithm .p/< 7{

Idea: Add diagonals to “destroy” split and merge vtcs.

Problem: Diagonals must not cross — each other
— edges of P

left(v) /<

Connect v to vertex w* having minimum y-coordinate
among all vertices w above v and with left(w) = left(v).

Think of a sweep-line algorithm:
Connect v to helper(left(v)). . /R

0

1) Treating split vertices

right(v)
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______________________________________________

makeMonotone(polygon P) :
D < DCEL(V(P),E(P)) '

Q < priority queue on V(P)
T < empty bin. search tree
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2) Treating merge vertices

A

makeMonotone(polygon P) -

D + DCEL(V(P),E(P))
Q <« priority queue on V(P)

T < empty bin. search tree

|

NA
Naor—

doubly-connected edge list:
data structure for planar subdivisions
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An Algorithm
2) Treating merge vertices \/ v

\\/V7¢ Nar—f

makeMonotone(polygon P) :
D < DCEL(V(P),E(P))
Q <« priority queue on V(P)

T < empty bin. search tree

doubly-connected edge list:
data structure for planar subdivisions

(x,y) < (X, y") &
y>y V(y=y Nx<x)
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An Algorithm
2) Treating merge vertices \/ v

i\

\ 7 S
EmakeMonotone(polygon pP)
D < DCEL(V(P),E(P))

'Q < priority queue on V(P)
T < empty bin. search tree
while O # @ do |
| v« Q.extractMax()

type < type of vertex v E start, split, end, merge regular

 handleTypeVertex(v) /é\ ﬂ \Qf >

return DCEL D

doubly connected edge list:
data structure for planar subdivisions

(x,y) =< (1) i
y>y vV (y=y N x<x)
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makeMonotone(polygon P) : handleMergeVertex(vertex v)
D « DCEL(V(P),E(P)) e < edge following v cw

Q < priority queue on V (P) if helper(e) merge vitx then

T < empty bin. search tree | | D.insert(diag(v, helper(e)))

while Q # @ do T .delete(e)
v Q.extractMax() e/ + T .edgeLeftOf(v)
type < type of vertex v g helper(e’) merge vitx then
 handleTypeVertex(v) L D.insert(diag(v, helper(e’)))

return DCEL D helper(e') + v
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Analysis

Lemma. makeMonotone() adds a set of non—intersecting\
diagonals to P such that P is partitioned into
y-monotone subpolygons.

Lemma. A simple polygon with 7 vertices can be

subdivided into y-monotone polygons in
O(nlogn) time.
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