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Configurations

Approximations

Applications

OUTLINE

graphs, sets, k-tuples, random, ...

samples, coresets, kernels, sketches, ...

optimisation, graph algorithms, learning, ...



APPROXIMATIONS

n elements m sets =0 (n")
\ / 000000000000000000000000000000000000
set system (X, R)
ACX SeR

| Al E[|AN S]]

discrepancy
t = E ‘is" ﬂ :': error 000000000000000000000000000000000000
2 2 2

i steps S|

n JS‘ S t 00000000000000000000000000000
t_ 2 ’ | | | :l:et XYY YYY)

T ﬁ) ) n

log (en) steps, € > 0 a given parameter



APPROXIMATIONS
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RANDOM SAMPLING FOR APPROXIMATIONS
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RANDOM SAMPLING FOR APPROXIMATIONS
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RANDOM SAMPLING FOR APPROXIMATIONS
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RANDOM SAMPLING FOR APPROXIMATIONS

n m
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APPLICATION

e-nets



OPTIMISATION

Minimum hitting set problem on input (P,R) [Vazirani 2003)]

Algorithm: GREEDY
N =10

While N not a hitting set for R
Add ¢ € P that hits maximum new sets, to N

Return N

Algorithm: LINEAR PROGRAM

Solve LP
N : random sample of P w.r.t weights x,, - logm

Return N

Claim : If (P,R) has e-nets of size 1 - f (1)

€

then f(OPT)-approximation

O (OPT - logm)

Minimize g Ty

peP

subject to

(C) ) x,>1 VRER,

pPER

(C2) 0<z,<1 VYpeP

e=5o7 — O(OPT-logm)

[Long 2001]



OPTIMISATION

Minimum hitting set problem on input (P, R)

Algorithm: RANDOMIZED GREEDY + LP

Claim:

Solve LP
smaller

N : random sample of P w.r.t weights M U5 © 15)

While N not a hitting set for R §=1,2,...,logm

R : any set of R not hit by N

q : an element randomly sampled from R according to weights {x,: p € R}

N =NU{q}
Return N

optimal approximation bounds (within constant factors)
for most well-studied geometric systems

Minimize E Zp

peP

subject to

(C) ) z,>1 VRER,

PER

(c2) 0<z,<1 VpeP.




