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Let S ke o sef of points, called Vsites” in Ha plare.
f ) f

For eack cite p,  He VORONDI REGION  Vor(p) i
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'|'b f as to al\/ o‘H@J‘ <ite.
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The VORONSL DIAGRAM  Vor (_&5 is  the collection

b"' Lom]aries o": a“ \}oml«o; rcs;oﬁS.
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p\m& iaPo \’orm\a: reﬂ:‘u\s.

NDTE: Voronoi re\A}QOI\S are, o.[ua/s CO"\/&‘C'(
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Voroni Diagrams
MATH 261 Computational Geometry

1. Suppose that following map shows the locations of cell towers, and that cell phones always connect

to the closest cell tower. Partition the diagram into regions, one per tower, indicating the locations
from which phones will connect to that tower.

10

2. Now suppose you are a consultant helping the cell phone company decide where to place a new cell
tower. Where would you position the new tower? Defend your choice.

3. If the cell phone company builds a new tower on the location you recommended, how does your
diagram change?
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4. For each n > 3, find a point set .S with n sites such that Vor(.S) has the maximum possible number
of vertices. What is this maximum number of vertices?

N SH-CS Max \Vorono: vertices

3

e o N £
w4 W (p—
)

5. For each n > 3, find a point set S with n sites such that Vor(S) has the maximum possible number
of edges. What is this maximum number of edges?
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Voronoi Algorithms
MATH 261 Computational Geometry

1. Suppose we have an existing Voronoi diagram, constructed from a set of sites {p1,p2,...,pr}. We
want to add new site p, and to update the diagram to include the region Vor(p).

(a) How does the diagram change when site p is added?

(b) Describe an algorithm for updating the Voronoi diagram to include the new site.

(¢) What point location and line intersection operations does your algorithm require?

(d) What is the computational complexity of your algorithm?
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2. How would your algorithm handle the following special cases?

(a) The new site is outside of the convex hull of the existing sites.

(b) The new site is on a Voronoi edge or Voronoi vertex.




INcREMENTAL Voronp! ALcoriTam
Given on exfs}}j Voronsl JroJmM (e{- k .s;ks) od & new cle T)
@:3 Fird He Vorons reg:o:\ Haat  containg 'p Sa/ flis s \lbf(’fa).

(2) Conshock  tha L Hhet s fhe perpodicolar  bisectr o 'ﬁ;
Ld— K ond Ko be P°""3 of  jntecechon Lz‘l‘weg,‘ }LIS },‘,\e
and edde; \Jor (,91).

(3) Contivie  from Xy, CO/-.S"WO'H:] ea(des of \/br(’P) vae L/

on uadl we  reach  x,.

(_H\ RGMoJe, He eJJes ond  veficies that  gre Ilg_}ie, L Uar (lf)

Refeaf‘ for n site: O(V\ overall

DATA STRUCTVURE:
Common dotn  shmchre  dor P\anar JIAF‘\(Z
’Do\)\ﬁ\y CPN\&(/‘I'CJ- Eddc L(\SI- @CEL>

2o ortices

\ / edges (2 “he (Fedges”)
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