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Computation

Marta’s code: https://detector.martapavelka.com/
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Shellability

A/'pure d-dimensional complex A is shellable if there exists an order
on its facets Fi, Fy,..., Fj such that

(Fl, ... ,Fi> N <Fi+1>

is pure and (d — 1)-dimensional for each 1 <i <k — 1.
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Lex shellings

A shelling Fy, Fs, ..., F}, of A is a lex shelling if it is induced by the
lexicographic order on the vertices of A.

\¢2 ¢ 3¢Y4es ¢

\ 7 S .6 -
w(A)=2 1 235, 2Us !
) A@/N/ 13€, 136, &
— 0 —
"] S [

€2 <cy4yccget
e ——————————————————
(s¢, 36, 245,235
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Shellability is hard

Determining shellability : Nf- had ia din(8)22
(GoaoC ot. al )
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The question of the day

What is the relationship between these

vertex orders and lex shellings?
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Back to graphs

Proposition (G—Pavelka)
Assume A is 1-dimensional and connected. € Slutlalle!
P intondd orde v o s\«de.
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Higher dimensions doad qreph

5 conntihed
Proposition (G—Pavelka)

Let dim A > 1. Assume A is pure and strongly connected.
INTERUAL 7‘5 suatlable
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A little bit stronger

Theorem (G—Pavelka)

Let dim A > 1. Assume A is pure and strongly connected.

Any unit interval order induces a lex shelling on A.
/_§

e ——

u{/g'q,: . O(QH -‘:&dﬁs uJ %ufs g ep.s&a,

(F=12 us)
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Vertex decomposability

Definition
A pure simplicial complex A is vertex decomposable if
(i) either A is a simplex

(ii) or there exists a vertex v such that linka (v) and dela(v) are
vertex decomposable, and every facet of dela(v) is a facet of A.

v vt Ly dcump =~

A7 )
W\a)ﬂro-\é - ’\H/ :Q Shellaty (g
= [ M m\\.“ A
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Vertex decomposability

Definition
A pure simplicial complex A is vertex decomposable if
(i) either A is a simplex

(ii) or there exists a vertex v such that linka (v) and dela(v) are
vertex decomposable, and every facet of dela(v) is a facet of A.

Theorem (G—Pavelka)

Let dim A > 1. Assume A is pure and strongly connected.

If A has a unit interval order then A is vertex decomposable.
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Simon’s Conjecture . ‘
din(d)zd , n vadies

Shelling completable: A’k(a (w_"h) o A can b? QKf@,\JeJ
complote  d-ghelek on [u].
(VS

ek o gniform matard
Conjecture (Simon 93)

FEvery shellable complex is shelling completable.

Theorem (Coleman et. al 22)

FEvery vertex decomposable complex is shelling completable.
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Questions

Efficiency (and boxicity?)

Lﬁicfs\}fﬂi/\ngs T D hag & lex SMH\,
Rt SM') coupl!‘rul,le?

Billera—Myers: Shellability of interval orders
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