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Triangulacia



Neformadlna definicia problému

Rozdel mnohouholnik na trojuholniky.
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1911 Lennes, prvy algoritmus
1978 Garey, prvy algoritmus rychlejsi ako O(n?)
1988 Tarjan a van Wyk, O(nloglog n)

1990 Chazelle, linearny algoritmus
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Riegenie (Lennes)

Kazdy mnohouholnik s viac ako 3 vrcholmi obsahuje vnitornd
diagonalu.

Toto umoziiuje Divide & Conquer algoritmus:
© Na3jdi nejakd vnitorni diagonalu
@ Rozdel tiou mnohouholnik na dva nové

© Rekurzivne ich trianguluj
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N&jdi vnatornd diagondlu (Sellares, Toussaint)

@ Na3jdi konvexny vrchol

@ Ak jeho trojuholnik neobsahuje dalsie vrcholy, protilahl3
strana je diagondla

© Inak jeden z vrcholov vndtri trojuholnika tvori s vybratym
vrcholom diagonalu
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Minimalny protipriklad
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Minimalny protipriklad
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Nespravne algoritmy



Translacia

Zametanie zvislou &arou (ten najlaveji)

A
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Rotovanie

Zametanie rotujlcou &iarou okolo B

A
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Metafora — hodiny
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Spravna translacia
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Spravna rotacia

Stred presuntit do C alebo A.

A
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Vizualizacia



Jednoducha vizualizacia algoritmov na mnohouholnikoch.

Ciele:

@ jednoducho — bez drastickych zmien v kdéde algoritmu

@ vieobecne — potencidlna moZnost vizualizovat iné druhy
algoritmov
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Dekoracia tried

__getattribute__

trieda > trieda
metddal > metddal
Q metéda?2 > metoéda2 9

__getattribute__
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Dekoracia tried

trieda > trieda
metddal metddal
metdda? metdda?
__getattribute__ __getattribute__
metddal
metoda2
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Logovanie

trieda
metddal
metdda?2
__getattribute__

__new__ in§tancia
metddal
metdéda2
__class__
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Logovanie

Transformovanie atribitov tried, aby zaznamendvali kaZzdé volanie.

trieda trieda
metddal metddal
metdda?2 metdda?2
__getattribute__ __getattribute__
__new__ . k\

qA .

inStancia
metddal
metoéda2

__class__
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('polygon', [(1.0, 4.5), (9.0, 2.0), (3.0, 6.5), (4.6, 4.1), (1.6, 8.0)])
___enter (return)
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function call
left_most (return)

args
['Point2D(1, 9/2)",
Point2D(1, 9/2)
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*Point2D(9, 2)°,

‘Point2D(3, 13/2)', 'Point2D(23/5, 41/10)",
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‘Point2D(8/5, 8)']




function call
is_inside (call)
args
Point2D(23/5, 41/10)
Triangle(Point2D(8/5, 8), Point2D(1, 9/2), Point2D(9, 2))
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('polygon', [(1.6, 8.0), (1.0, 4.5), (9.0, 2.0)])
encloses_point (call)

args

Point2D(23/5, 41/10)
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('polygon', [(1.6, 8.0), (1.0, 4.5), (9.0, 2.0)])
encloses_point (return)

args

Point2D(23/5, 41/10)

True
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function call

is_inside (return)

args

Point2D(23/5, 41/10)

Triangle(Point2D(8/5, 8), Point2D(1, 9/2), Point2D(9, 2))
Point2D(23/5, 41/10)
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('segment', ((1.6, 8.0), (9.0, 2.0)))
distance (return)

args
Point2D(3, 13/2)
27*sqrt(2269) /4538
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('segment', ((1.6, 8.0), (9.0, 2.0)))
distance (return)

args
Point2D(23/5, 41/10)
543*sqrt(2269) /22690
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('polygon’, [(1.0, 4.5), (4.6, 4.1), (1.6, 8.0)])
__enter (return)
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('polygon', [(1.0, 4.5), (9.0, 2.0), (3.0, 6.5), (4.6, 4.1)])
___enter (return)

Bohdan Jé%a , doc. R j Ferko, PhD. Nespravne a spravne tri



('segment’, ((1.0, 4.5), (4.6, 4.1)))
___enter (return)
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function call (return)

.compare_lengths
args

Segment_2(Point(2(1, 4.5), PointC2(4.6, 4.1))
Segment_2(PointC2(1, 4.5), PointC2(3, 6.5))
Segment_2(PointC2(1, 4.5, PointC2(3, 6.5))
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('polygon’. [[1.0. 4.51, [9.0, 2.01, [3.0. 6.511)

.___enter
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('polygon’. [[3.0. 6.51. [4.6. 4.11. [1.6, 8.01, [1.0. 4.511)

.___enter
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/aver

Vysvetlili sme problém trianguldcie a niektoré nesprdvne a spravne
rieSenia.

i

|

\

Vytvorili sme prostredie na vizualizaciu algoritmov na
mnohouholnikoch.
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