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;<Ln<n2.
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2 5 3/2 1/2
L, < 3N —|—O(n (logn) ) .
Theorem (Miller; 2009).
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ot = 6 3 2 5 4
Theorem (Miller; 2009).

For all 0 € Sy, either o or 0! embed into the first n runs of Z.

Corollary.

Let z, be the restriction of Z to include the first n runs and
n + 1 values, and let 7t be a permutation formed from z, by
breaking ties between values arbitrarily. Then 7t is n-universal.
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Theorem (E., Vatter; 2018+).

Let z}, be the restriction of Z to include the first n runs and n
values, and let 7t be a permutation formed from z7, by breaking
ties between values in a decreasing fashion. Then 7t is almost
n-universal.
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Definition.
Let

c(mr, m) = # of patterns of length m contained in 7.
and

Cn,m) = 7rrréasx c(mr, m).
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Theorem (Bevan, Homberger, Tenner; 2018)
Permutations of breadth k + 2 exist for exactly those lengths
n > [k*/2+2k+1].

Corollary

Forall m,k, C(m+k,m) = ("™ ) iffk > v2m—1-1.



STATE OF AFFAIRS




PERMUTATION CLASSES

Definition.
A permutation class C is a set of permutations which is closed
downward.



PERMUTATION CLASSES

Definition.

A permutation class C is a set of permutations which is closed
downward.

A permutation is layered if it is the sum of decreasing
permutations:



PERMUTATION CLASSES

Definition.

A permutation class C is a set of permutations which is closed
downward.

A permutation is layered if it is the sum of decreasing
permutations:




UNIVERSALITY FOR €



UNIVERSALITY FOR C

Definition.
A permutation 7 is n-universal for a class C if it contains every
permutation of length n in C.



UNIVERSALITY FOR C

Definition.
A permutation 7 is n-universal for a class C if it contains every
permutation of length n in C.

» Given a class C, determine the length of the shortest
n-universal permutations for C.



UNIVERSALITY FOR C

Definition.
A permutation 7 is n-universal for a class C if it contains every
permutation of length n in C.

» Given a class C, determine the length of the shortest
n-universal permutations for C.

» Given a class C, determine the length of the shortest
n-universal permutations for C which themselves lie in €.



UNIVERSAL PERMUTATIONS FOR L

Let £ be the class of layered permutations.



UNIVERSAL PERMUTATIONS FOR L

Let £ be the class of layered permutations.

Proposition (Albert, E., Pantone, and Vatter; 2018).

Given any permutation 7, there is a layered permutation of the
same length that contains every layered permutation contained
in .



UNIVERSAL PERMUTATIONS FOR L

Let £ be the class of layered permutations.

Proposition (Albert, E., Pantone, and Vatter; 2018).

Given any permutation 7, there is a layered permutation of the
same length that contains every layered permutation contained
in .

Corollary (Albert, E., Pantone, and Vatter; 2018).

Among all shortest permutations which are n-universal for £,
there is one which itself is layered.
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Theorem (Albert, E., Pantone, and Vatter; 2018).
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defined by
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Theorem (Albert, E., Pantone, and Vatter; 2018).

For all n, the length of the shortest permutation that is
n-universal for layered permutations is given by the sequence
defined by

am)=n+min{a(k)+an—-k—1) : 0<k<n—-1}

and a(0) = 0.

Note: As a consequence, a(n) ~ nlog,(n).
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Definition.
Let

¢ (m, m) = # of layered patterns of length m contained in 7t

and
Cc(n,m) = max cg (7, m).
TTESH
€ _
Cz(n,m) = {Iel%)fl co(A,m).
Corollary.

Cs(n,m)=CS(n,m).
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Merci beaucoup!
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