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Area Partitioning A\KIT

Proofs

Let e € (0, 1]. Algorithm 2 yields a feasible solution to (S, 1) with lifeti-
me T(S,1)>1f-(1—¢): Topt(S, 1).
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Complete Approximation Algorithm AT

Procedure

Complete Algorithm:

input: instance (S, 1), algorithm A4, parameters ¢ € [0, 1],e € (0, 1]
output: schedule (C, 1)

m Define grid of width /2.
m Move every node in S to the closest point on the grid — S.
m Define k partitions 77,
k_( 01 ieZx={1,.. k}
m For each partition 77,

m solve (S5, 1+ %) for each square of 77, (using algorithm A)
® combine solutions — (C', t').

® Return (C, 1) = ( UC’ (12¢) U 1)

i€Zy i€Zy
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Complete Approximation Algorithm A\‘(“‘

Theorem

Let § € [0,1] and kK = [10/¢] with e € (0,1]. Complete Algorithm
yields a feasible solution (C, t) to (S, 1 + &) with lifetime

T(S1+6)>(1—¢€) - Topt(S, 1).
Its runtime complexity is bounded by
O(|S| +elS| - ga(O(1/262)) ) = O(IS])

with g 4(|S]) the runtime of algorithm A.

Institute for Theoretical Informatics
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Complete Approximation Algorithm A\‘(“‘

Proofs - 1

Let 6 € [0,1] and k = [10/€] with € € (0,1]. Complete Algorithm
yields a feasible solution (C, t) to (S, 1 + ¢) with lifetime

T(SA+68) > (1—€)-f- Tope(S. 1).

Feasibility
m follows directly from Lemma 1 & 2
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yields a feasible solution (C, t) to (S, 1 + ¢) with lifetime

T(SA+68) > (1—€)-f- Tope(S. 1).

Feasibility
m follows directly from Lemma 1 & 2

Approximation Guarantee
m node discretization — T(S,1+46) > - Topt(S, 1) for all squares
a combining solutions to all tiles — additional factor (1 — ¢)
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Complete Approximation Algorithm A\‘(“‘

Proofs - 2

The runtime complexity of Complete Algorithm is bounded by
O(IS]+ 1/elS| - ga(O(1/#e2)) ) = O(IS])

with g 4(|S]) runtime of algorithm A with respect to number of nodes.

Runtime

a S| : discretizing nodes

a O(1/¢S)) : squares to be computed

m g4(0O(1/62€2)): runtime of algorithm A for each square
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Conclusion AT

Karlsruhe Insttute of Technology

Contribution
m pseudo-linear time dual approximation scheme

m (1 —¢€) approximation, if sensing ranges are allowed to grow by §
m runtime dependent on J, €, number of nodes

a proof of NP-completeness
a respecting the geometric structure of the problem
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Conclusion AT

Karlsruhe Insttute of Technology.

Contribution
m pseudo-linear time dual approximation scheme

m (1 —¢€) approximation, if sensing ranges are allowed to grow by §
m runtime dependent on J, €, number of nodes

a proof of NP-completeness
a respecting the geometric structure of the problem

Future Work

a® enhance model (non-uniform sensing ranges, obstacles, . ..)
— extension to low-dimensional metrics

® implementation using an exact solver as algorithm A
m distributed algorithm

Thanks go to David Steurer
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Thank you for your attention! ﬂ("

>

time for questions
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