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(m - A)°m). |6][,— A milder dependence on b

|

o, > Let z* be optimal solution with k = ||z*||;
T > 0 » Steinitz sequence:
T € "
= a—b/k+-ta—b/k+ - tan—b/k+-+an—bJk

Assumption: Only
HAHOO <A z} times z) times

» Can be re-arranged such that partial sums of
columns have distance || - [0 < 2m - A from
line-segment 0, b

> (m - A)°™) . ||b|| nodes

Theorem: IP can be solved in time (m - A)°(™) . ||b].
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Proximity bounds

max clz

Az = b
u>z>0
zEeL”

z* opt. sol of LP
relaxation

There exists integer optimal solution z* with
2" = &*ls < n?- (m- A)™
(Cook et al. 1986)

2" —a* s <m-(2m-A+1)"

generalization of a result of Aliev, Henk & Oertel (2017)



Lower bounds based on ETH

Exponential Time Hypothesis (ETH): There exists a constant € > 0
such that 3-SAT cannot be solved in time 2¢".

Theorem: For 0/1-matrices A, there is no 2°(™°8™)(n, 4 ||b||s ) (™)
algorithm for IP, unless the ETH is false.
(Knop, Pilipczuk, & Wrochna 2019)



IP with upper bounds on the variables

max clz (m - A)O(mz)
Az = b

0<z<u

T EL"

Open problem

(E. & Weismantel 2018)

Is there an (m - A)9(™) algorithm for IP with upper bounds on the

variables? Are there matching lower bounds.
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