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Where K4y vs the Vector gum  of e frie points.
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Minkowski Sums
MATH 261 Computational Geometry

For each pair of point sets A and B, construct the Minkowski sum A & B.

1. A disk and a polygon:
A
: AeR

2. Two convex polygons:

POB

3. Two nonconvex polygons:
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4. Let A and B be convex polygons with m and n vertices, respectively. How many vertices does
‘ ave?

alse G nvex
A@R \'\0.5 af most Mm+an  yertfices,

ﬂl\d . and B l!\adc fare ”e( ed\?@a‘

=

5. How are A ® B and A ® C related to A @ EUC

A©(RsC) = (A@B)u (Aec}

A@(&\)C} = %'x -y l xeA, .;
- %9(4-7 }yeA},ch% %'x—wy\ xeA, 76CE
= (A@ E> QP\GDC)

6. Let A be a convex polygon with m vertices and B a nonconvex polygon with n vertices. What
can you say about the number of vertices of A @ B?

in C

14

TL@ONJA'- Nomker oF ver Free¢ oé

JAY A®B s O(M!\X

—— Pro,f ia\uo]:as ']-HQAJ\)‘A“:) B
ond g pp\/:‘nJ 5
7. Let A and B be nonconvex polygons with m and n vertices, respectively. What can you say
about the number of vertices of A @ B?

A © B hasg O (MZ '\z) Vestices

8. Describe an algorithm for computing the Minkowski sum of convex polygons A and B. How
would you adapt your algorithm for nonconvex polygons?

Co'..s}J-U' oll veclor cums  of  verRes of A wiK vetites F E.
Then  take  eonvex hell. O(m\)
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PROBLEM:  Soppese  we hove o fuite  set of poiats S
Sahpled from an unknoun corve C.

How can  we aN)ro,c:Mnfe C  from S?

EXAMPLE:

incorrect edge

-

Correct CJJU

A correct ‘w‘yaoaal rewnstroctioa P oot corve C

Conmect  poiats  p - and ' F and oaly i pood 9 e consecutive
Sau‘;){, Pofn‘)'s a[w\j C_

CRUST— alﬂor" 'H'f" 1S o dzemous a(nor"‘nsm &r ‘°"’Q]
this F,&,\w with provabl,  correct boundss.

I'\-PU*'- PO;I\‘!’ Se}{’ & (50'\9") ‘c\bh Some S;Npl& C.l’SRA CUI'-!)
1- C""‘f“h' \’°r ('SBI aad  let \/ be ‘the = sef f Uorww' ver-tices.

2.' COMP\,"Q, DG(Ouv\*y 'l‘rl'ojulof;% De.( (S V \/).

3. Corve P s COMfG.M.a( of the e—o‘J—CS PN De((SuV)
with  both e_nolpo;h"'S in S
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1. Suppose S is a sample of points from a curve C. Assuming the sample is sufficiently dense,

CRUST Algorithm

MATH 261 Computational Geometry

justify the following statements:

(a) The Voronoi vertices of Vor(S) lie near the medial axis of C.

\lorpaer Vertices are etu:A:éhn-!- fron
3 fio;lx.‘l's a'p‘ S
Meo@:‘a{ axis NS e{/u?dr‘\si"{' fam

2 closest

(b) Any circumscribing disk of an
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reconswb("‘[ corse
OF HL& /C,OrPeo'l'

d@ the Delaunay triangulation Del(S

Dn edge

between two sample points that are ot consecutive on C) crosses the medial axis of C.
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medisl  axix.
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(c) Let V' be the set of Voronoi vertices of Vor(S). An incorrect edge of Del(S) cannot also
appear in the Delaunay triangulation Del(S U V).

E&jas in Del (S U \/} will
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(d) Each correct edge of Del(S) also appears in Del(S U V).
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2. Suppose S is a sample of points from a curve C'. Justify the following statements related to the
NN-CRUST algorithm:

(a) Let p € S be any sample point and ¢ its nearest neighbor. If the sample is sufficiently
dense, then edge pq is correct.

(b) Let p € S be any sample point and ¢ its half neighbor. If the sample is sufficiently dense,
then edge pq is correct.



