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The state of the art and some inspiring ideas

Upper bounds on m*

Conjecture on m*

Lower bounds on m*

m* < 0(2"/n) < O2")

m*
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objective

function
—
Linear .
Programming ’ Simplex
Q(Exponential)
Markov .
Decision - :Jollcy.
Processes teration
()(Exponential)
O(2" /n)
[Mansour & Singh]
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Acyclic Unique Sink Orientations Order-Regular matrices
Unique source : 000 IT € {0,1}"™*™ is Order-Regular
Unique sink : 010 iff VOi<i<j<m,30<k<n st:
No cycle Mg # Wivrx = Wik = g1

The goal: The goal: Best
Bound the length of any "PI-path" Bound the number of rows O
in any Acyclic Unique Sink Orientation of any Order-Regular matrix
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Order-Regular matrices

IT € {0,1}"™*" is Order-Regular
iff Voi<i<ji<m, d0<k<n s.t.:

Lk # i e =1 =100

QrPrezi goal: Best known upper bound:
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Hi,k 7é Hi—|—1,k — Hj,k — Hj+1,k:

The goal: Best known upper bound:
Bound the number of rows 0(2’” / n) [Mansour & Singh]
1 of any Order-Regular matrix
Experimentally: Conjecture [Hansen & Zwick]
* —
n {1 2 3 4 5 6 7 m” = Fnis
mn
= 0(¢")
m*l 2 3 5 8 13 21 34 N

golden ratio
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The state of the art and some inspiring ideas

Upper bounds on m* m" < 02"/n) < O2")
Conjecture on m* m" ~ O(¢") = 0(1.618")
Lower bounds on m* m" > Q(\/ﬁn) = )(1.4142")
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A natural idea

fails...
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The state of the art and some inspiring ideas

Upper bounds on m*

Conjecture on m*

Lower bounds on m*
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m* < 0(2"/n) < O(2")

m* ~ O(¢") = O(1.618")

m

%k

>

O(V2") = Q(1.41427)



A relaxation IT € {0,1}™*" is quasi-Order-Regular

iff VOo<i<ji<m, d0<k<n st.:

g # Wivr s = I =Hras

[
1 2 3 4 5 6 7 8

2n 1+ 14

/

As high as we can get!
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We can build quasi-Order-Regular matrices with 2"~ ! + 1 rows!
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Upper bounds on m*
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Lower bounds on m*
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m" < 02" /n) < O2")

m* ~ O(¢") = 0(1.618")

m

¥

=

QO(V2") = Q(1.4142")



