ONLINE HITTING SET FOR VARIOUS GEOMETRIC
OBJECTS




PROBLEM
STATEMENT

(1 ONLINE HITTING SET PROBLEM

A setP € R?*of points (finite or infinite).
Objects (squares, disks, rectangles) are coming
one by one.
Upon the arrival of a new object, maintain a
valid hitting set using irrevocable decisions.
Find a minimum hitting set.
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Idea for Analysis:




RELATED WORK

Infinite Point

Set
> P =R?
d When § (collection of objcets) consists of intervals,
there exists a that achieves an
d proposed an having

, when § consists of
hypercubes having side length in [1,M] in RY.

> P =17¢
Q proposed
d that achieves a competitive
ratio of 4, when § consists of unit disks and unit
squares.
d that achieves a competitive

ratio of 0(d*), when § consists of unit balls.

H that achieves a
competitive ratio of O0(d*), when § consists of



Finite Point

Set|P|=n
U when § consists of intervals, there exists a
that achieves an
O
proposed having
RELATED WORK , when § consists of half-planes and

when § consists of unit disks in R2.

Q proposed having
, when §
consists of disks having radii in [1,M], where M 1is
constant.

O proposed having
, when §
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PROBLEMS
TO
WORK

Already known but still interesting
to solwve

1(a). Design O(n)-competitive—deterministic algorithm when P =
R and § consists of intervals.
1(b). Design b5-competitive algorithm when P = R? and §
consists of disks of radius 1.
1(c). Design 29 -competitive algorithm when P =R? and §

consists of hypercubes of side length 1.

2. Design a 4-competitive algorithm when P =7Z% and § consists
of unit disks/ squares of side length 2.

3. Design a O(log|P|) -competitive algorithm when P cR? is a
finite set and § consists of unit disks/unit squares.

Open problems

4. Design a O(log|P|) —-competitive algorithm when P 1is finite
subset of R? and § consists of arbitrary disks.

5. Design an o(log?|P|)-competitive algorithm when P is finite
subset of R? and § consists of hypercubes in R?. (open even
for d = 3)
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