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The “Best” Triangulation
MATH 261 Computational Geometry

Suppose that the “best” triangulation of a point set avoids long narrow triangles as much as possible.
How would you make this mathematically precise?

Make two (or more) triangulations of the following point set. Which one is “best”?

How would you write a precise definition for the “best” triangulation of a point set?

1.0 T 1.0
[ ]
0.8 0.8 1
—T D&l&dﬂﬂ/
‘IT.‘«JJlaH'.u.
0.6 0.6 q
04 041 ]
0.2 0.2 1
0.0 : 0.0
0.0 0.8 0.0 1.0
Make two (or more) triangulations of the following point set. Which one is “best”?
1.0 1.0 o
[ J
0.8 0.8 1
0.6 0.6 1
0.4 04r 1
0.2 0.2 1
[ J
0.0 - ! 0.0 -
0.0 0.8 0.0 1.0
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“Legal” Edges

MATH 261 Computational Geometry

1. Justify the following: Let a,b,c,d be points in the plane, with a triangulation consisting of
triangles Aabc and Aacd. Then edge ac is a legal edge if and only if d is outside of the circumcircle

of Aabe. .
Dol &=
. ’/}; d is  ouside the circe,

then X, > B od >

S;em'lorly/ Xz ﬂ} ad oy > ﬂ{

d

ASVML *| < d?_ .

-F';QI'JJI‘-“W\ u.'ﬂ ej‘,b R

hes ma!b &ei.ﬂ‘“:

(&
\ez;‘.snf\h'w“ — ] 0\/ AR , -
. lorge —
S’ eda-c oc H\”\ Tf‘ |'q4Ju(af;0n U‘.”‘ c“J‘ bt

;5 IQ%R( N«s ao\J\L Sopven e
S

2. Justify the following: Let a and b be points in a planar point set S. If there exists a circle
passing through a and b that contains no other points of .S in its interior, then edge ab is a legal
edge.
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Thea: - 3PAQ > ¥ PBQ > 5 PCQ.

The DELAUNAY  TRIANGULATION 1 the Hrianglation
Pk has  po H\eJaf cddes.
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Q)D:IL‘\’ o’F .S |f€_S L\)H Lin 'I't\& cir (,d.h(,;r(,{& 01L a,\y "'”.MJ)C
in o the +r?an8v\o.+fon,


Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright



Matthew Wright
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The Delaunay Triangulation
MATH 261 Computational Geometry

1. Let S be a planar point set, and start with any triangulation 7" of S. Repeat the following process:
If T has an illegal edge, flip it to remove it. Will this lead to the Delaunay triangulation of S?

Why or why not?

YQS- F“P 3(‘4‘;\\ i comnected.
of illegal edges fo legal cljz_r

EﬂlJe "F{",O.S d ’lToMS'@fM h‘.'a,\g[ej
withoot  He  emply citcle

Ppr.r ‘-] .'F\"’D 'H‘l"m\,ll_{
with  He el cnle
prpety-

2. Suppose you have a Delaunay triangulation of a set of points S. If you add a new point p, describe
an algorithm for updating the triangulation to obtain the Delaunay triangulation of S'U {p}.

(198)

&owyer—uc“{'s*’l\ A( or:‘H\/"\
S'H\r-l’ LJI'H\ & {V’-'GAOlC .

Rdd poists ocoe at o bime;
e&?'

‘(or each, remove ay

vhose circameirile Contaurs fhe

new ro?a‘l‘. Thea re-{-r.'m"vh-‘e.
He hole L), all.‘t] ‘AJ“'
G""‘ ‘H'-& new fo-'/l.‘l'_
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MINIMUM  LENGTH  TRIANGULATION oF o poinf ot €
1S '”AQ, "M‘u\’u\aﬁoh with 'H\g' Snollest hhal eo'gb Iel\fl\-

3. Does the Delaunay triangulation minimize the total length of all edges in a triangulation? Either
explain why or find a counterexample.

4. Consider the following greedy algorithm for constructing a triangulation of a set of n points: Com-
pute all (g) distances between pairs of points. Consider all possible edges from shortest to longest,
and decide whether to include each edge in the triangulation. If the edge does not cross any
previously included edge, then include it in the triangulation.

l&de\

Does this algorithm produce the Delaunay triangulation? Does it produce the min-weight triangu-
lation?

No - (pm'l'ere_)(auple,
w #2
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