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Welcome!

Thanks for coming to my poster talk! You can either go through

the slides like “normal”, or jump around using the links in green

(ex: Go to directory) or in the bottom-right corner of every slide .
If you have any questions, don’t hesitate to ask Aram!

Link to directory

arXiv: 2008.03794 \
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Sign vectors

m A sign vectoris a vector in V, = {+,0, —}" which give the sign
of a generic point in R".

(0,+)
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Real Projective Space

m Real Projective space P" is quotient of R™'\ {0} under
equivalence relation x ~ Ax for A € R.

X2
X3 Xq
P1 QJ -
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Projective Sign Vectors

m A projective sign vector is an equivalence class of sign vectors

in projective space where w ~ ' iff w = w’ or w = —uw'.

PVn = (Vo\ {0}") / ~ = {w €V, : First non-zero entry of w is +} .
m Let P, denote the poset (PV,, <) where for w,w’ € PVp:

Ww<w <= +u' Cw

Vo ={(+,+),(+,0), (+,-), (++) (+-)
(07 +)7 (07 O)> (Oa _)7
(_7+)7(_70)1(_7_)} N
g (+:0)  (0.4) ~(0,-)
PVo = {(+,+), (+,0), (+,-), (0, +)} P>
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Order complex (of a poset)
m Simplicial complex A - A collection of setss.t. c€e Aand 7 C o
implies 7 € A.
m The sets are called faces. Maximal sets are called facets.
m Order complex A(P) of a poset P - Simplicial complex where
faces are chains in P.

Example

(+ 1) (+ =) ++H)) (o) (+i+) <+,‘—)
| |
©.+) ©,+) (+,0) (+,0)

> —<]
{00, £)H(+, H)H(+ —)H(+,0)}
(+,0) 0,+) T~
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f-vector and h-vector
m A a d-dim simplicial complex.
m f-vectoris the vector f(A) = (f_1,f, fi, ..., fy) where
f; = number of /-dim faces.
m h-vectoris the vector h(A) = (ho, hy, ..., hgy1) where
hi = Yoo (=) () fioa-

(+‘7+) (+7‘—) (+i+) (+,|—)
(0,+) 0,+) (+,0) (+,0)

o ] f(A(P2)) =(1,4,4)
{00, ) H(+, H)H(+ =) H(+,0)} h(A(P2)) = (1,2,1)
T
o
A(Py)
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Partitionable
A simplicial complex A is partitionable if A = | |[G;, F;j] where F;
is a facet.

Proposition (Stanley)

Let A be a partitionable simplicial complex. Then
hi(A) ={j : |Gjl =i}l.

(++) (+-) (+:4) (+,‘—)
(0,|+) (0,|+) (+‘,O) (+,0)
<>
AA(PR)) = (1,2,1) {0, 4)} {(+ )} {(+ D} {(+.0)}
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Coxeter groups

Type An Type By Type D,

The elements in  The elements in The elements in
type A, Coxeter type B, Coxeter type D, Coxeter
groups can be rep-  groups can be rep- groups can be
resented as per- resented as signed represented as
mutations in &,,1. permutations of even signed per-
Sh. mutations of &.

57238146 € A; 57238146 € By 57238146 € Dg

Example
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Descents

Type Ap

Form =m...mheq
in Ap let desa(m)
denote the descent
set of 7.

desa(m) =
DM > Wi}

{i

Example

m = 57238146 € A7
deSA(ﬂ') = {27 5}

FPSAC 2021

Type By

For = T ...Tn
in By let desg(m)
denote the descent
set of 7.

desg(m) = desa(0m)

7 = 57238146 € By
deSB(ﬂ') = {1 5 37 4}
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Type D,

For = T ...Tn
in Dy let desp(m)
denote the descent
set of .

desp(m) = desa(mam)

7 = 57238146 € Dy
deSD(ﬂ') = {07 1 737 4}
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Cyclic Sign Variations
Given a sign vector w € V, = {+,0, —}".

cvar(w) = number of times w changes sign, cyclically

i € [n] is a cyclic sign flip of w if there exists a j such that
wj—jw;i < 0 while w;_yw; =0 forall 1 < k < jwhere w; = wjp.

w=(+,+,——,—,— +,—) = cvar(w) = 4
YRS
(+a+7_a_7_707+a_) < {1337738}
12345678
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Main Theorem

Theorem (Bergeron, D., Machacek 2020)
The order complex A(Py) is partitionable with h-vector
forall0 <i<n

hi(A(Pn)) = {7 € Dp : |desg(m)| = i}|

with Coxeter group of type Dy, and descent set, desg, of type B.

Example (n = 2)
7 € Dy ‘ desg() {(+’+)} {(+]_)} {H#)} {H’_)}
0,+) 0,+) (+,0) (+,0)

| |
12 | ©
=<

21
21 }?{ {00, +)} {(+ D)} {(+ )} {(+,0)}
< —
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Even signed permutations and chains (proof idea)
1. Use cyclic sign variations on the set of negative numbers to get

a sign vector.
2. For each set of increasing sequences, replace signs with Os to

get a new sign vector.

3. Proceed inductively to get chain.
(+7 +7 T Ty Ty Ty +7 7)

(+7 +,— 7503 -+ 7)

5|72|318146 <™  (+,0,—,-,0,-,0,-)
(57238146, {1,3,7,8})

(+70707 _707 _707 _)

desg(w) = {1,3;4}
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Restriction of variations

B PVnm={w € PV, : var(w) < m}.
[ | Pn7m == (Pme, <)
m Dpm={m € D, : mhas at most m negatives}.

Theorem (Bergeron, D., Machacek 2020)

If m < n—1 is even then the order complex A(Pp,m) is
partitionable. Moreover,

hi(A(Pam)) = [{m € Do : |desg(m)| = i}]

foreach0 < i< n.

FPSAC 2021 Slides can be found at: Back to:


https://dermenjian.com

