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Question 1
.

Let B be the bucket size . ( B =3).

Suppose we have the following Domain
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me want to insert the following point set
P =L 1121 , 11,1) , 4,23 , lb 4), 15, 2),
I 8, 3), (9) 5) } .



Inserting p; 11,2) each bucket
correspond to a block

toil
> •

A

Bo

•

199 40,01

Inserting p, -_ 11,1) .

toil
> : A

Ba

&

•

199 40,0)

Inserting pz= 13,2)
toil

> : •
A

• Be

&

•

40,0)199



Now
, me

insert p, = 4 , 4) .
Since the bucket siege is

3 and me have 4 points by now.
We must split the

domain and the buckets .
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- Inserting . ps=(8,3).
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, we
insert the point p, = 19.5) that will

cause an overflow in bucketB . Therefore , we

perform a split operation .
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The split history tree .
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Now

, consider the following set of points that
me wants to delete .

D- { 11,1) , 11,41 , 19,51} c p

- Deleting p, = 11,1)

(Gol- T B
• j

'

Boo

• • •

y
• •

C

o, o) • •

199

}
A



- Deleting P, -11M)

-

> : B

fBoo• • •

>
• •

C

,
O) • • •

199

}
A

- Deleting p, = 19, 5) , Now we can merge IB, c)
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We merged B and C because they are Fair .

we could also delete another point andmage the last
2 cells .



Question 2
.

•
Determine if a meeting among all n participants is
possible atall .

-
for such a meeting to happenthe following must
be satisfied .

(1) • all the n upper cones mustinternet.

(2) . all the n lower cones must intersects .

(3) . the intersection of the intersection of the n upper
cones with the intersections of the n lower cones
must not be empty
^
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'
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check if all
the circle

intersects

to
• • > → check if all
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-
So
, our problem now, given n circles in PE

how can we check if all intersects or not.
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- pick tuco circles Ci = (Pi , r;) 8 cj=lPj,rj)
where pk is the center 8 skis the radius, Kofi,j} .

Ci intersects Cj .

⇐ dlpi , Pj) Grit rj .

-
So, the algorithm will pick any two aids .
8 check if they intersect , if they don't
it can return " no possible meeting

"

- otherwise, it will compute the intersection points
+ the curves that connect them .

( there are2 intersection points) .



> RegionI

Compute these two points
9i & qj 8 the ones

that connect them .9
i

-

Now the algorithm will pick another circle ,

say ce = Ipe , re) . S test if it intersects with .
the region R .

> this region is-

A . stored as a sequence
:*

of arcs .
8 it is easy•

9
, Pj to check if auricle intersects

an arc .

-
then the algorithm continue in the same way

.

-
the tire complexity is the number of circles n times
the time to check if a circle intersects a convex region .

- thus, it is n ✗ 1 number of the ones thatmake the convex
region .



= Olri) in the worst case .

⇒ Suppose now
, me

have the intersection ofall lower
A upper cones

.

- Since the intersection of n coven sets is camera
8 a corner set is a connected set -

all the upper (a lower) intersects in one set .

loan
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intersection I¥¥. e-
i→e→-

nipper
intersection .

-
now we trace back the edges of the region nite
to check . if the intersection . of the intersection of
the cones is not empty .
- He lñie complexity should be quadratic ifme.

Want test one side theregion . with all the other sides!



- Determining if a meeting is possible with in -1

participants .

•
It is basically similar algorithm as before .
but we might need to keep track for more
than one intersection region .

•
In the first step , pick 2 circles .

Citri , ri) 8 cjlpprj ) -

- if they do not intersects .

Ci Cj

pick another circle Ck
.

if CK is disjoint from the previous two
circles me eaniimediatly say no meeting is

possible



- otheuuize Cx either intersects Cia Cj or cisej.

Case \ . CK intersects Cia Cj

1

Ci ck
Cj

are desregard Cj and use the previous
algorithm on the remaining circles . lie all the aids

except Cj) .

ease2 : Ii Ii

4
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Ci Ck cj

me keep addnj . circle ce 8 if ce does

not intersectIi or Ii then the answer
is negative
otheumjo if it intersects Ii IWLOG),
rue desregard . Cj 8 continue using



the previous algorithm .

• Lastly , if the tree circles intersect
,

I→

we continue as before with honing only one
opportunity of picking a circle that does not intersect I .
in other words

,
we have one chance to pick

one non intersecting circle & continue . However,
af me pick another one that is notintersecting . Then

obviously no n - l circles intersects .

-

the tie complexity is similar to the previous
algorithm . 01h7 . where n is the number of aides .



• Determining if a meeting is possible that is held as
follows : for one hour everyone meets ,

then
, they

all travel together to a second location and
continue the meeting for another hour .

by 1 hour

- Increase "the departure line of all the participants
from their previous location , 8 Decrease the animal
time to their next location by one hour .

-

So
,
now we can think that the duration of

their meeting is zero hour .
- Therefore , the problem now is to check if
they can all travel from one location to the other

[ all at the same time) .

-
This problem is equivalent to check that the two

locations are in the same intersection area .

-
Thus , the time complexity is linear in the size
of the boundary of the intersection volume i.a
01h) .



-
i.e the complenity of checking ifa point
lies in a corpse

3 dimensional polyhedron .



Question 3 :

Suppose we have a mop
M stored a a flesh

.

( triangular Mesh) and me want to transform it
to a satabilte S .

1Ey > corers
-

s

n
me have
constraint on the size of the objects

that we can translate .

-
However

,
we can do some computation over M .

and send it to 8 where 8 can also do some

computation

-
We take the Map M and we can remove

the area with little interest.

for example : me do not need a lot of tangles
to represent seas 8 deserts as they
look homogeneous and they have very nniplestruduo .



-
the second step . is to use the progressive
Meshes Techniques with the selective refinement scheme
( the one discussed in class) .
-
So

, me
will end up

with a coarser Mesh

for M , say Moo ,
milk

sequence of water split
that can be viewed as a forestof binary search
thee

.

- finally ,
we send Mo

,
with vertex split information .

then S , can
execute selective refinement for

each vertex in the region of interests.


