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Root Systems - The Cluster Complex Chapoton’s Triangles The Root Poset The F :H-Correspondence/\/
* ¢; .. i " unit vector in R**1 o cluster complex: simplicial complex on e for A € Clus(d): e root order: &« X Bif f — & € Spany I1(d) |
* positive root: «; ; e e — gjfori <j ®-._1(d) determined by compatibility e pos(A) df | 4 D ( d)| * nonnesting partition: antichain in root Theorem (Thiel, 2014).
simple root: &; ;1 def . poset Ford 21,
¢ P 0 def B N
eneg(A) = |AN (—II(d))| Fi(xy) = xUH, (x;LlZD
def : d=3:
[1(d) = {aiiy1 |1 <i<d} Iy ot / \
q)_|_(d) g {0(1,] | 1 S Z < ] S d _|_ 1} <3\ /“12 ® P-tl‘iangle’ Fd — .\ ; )Xpos neg 2,4 - Nonn(B)
def € Clus( o . .
D(d) = @y (d) W (—D(d)) N7 P Y o) / \ / \ \ conjectured by Chapoton in 2006
e o - i = ° . . . 0
D _1(d) = O (d) W (—I1(d)) By (x,y) = 5x3-+5x2y+3x12+ 5 Achiom(d) y gflocczifoises differential equations and in
+1Ox2—|—8xy+3y2+6x+3y—|—1 H3(x,y) = x>y +3x2y*+2x*y+x*+3xy+3x+1

v-Paths and Rotation Some Statistics Compatibility and v-Trees The v-Associahedron
e northeast path: lattice path using north and east steps  relevant position: position in first column and row of e v-incompatible nodes: e covering v-face: v-face containing top-lett corner and
of unit length a valley of v ey at least one node per row and column
* v-path: northeast path weakly above a fixed path v e degree: deg(v d_ef max{val ) | u € Dyck(v )} ””” - . |7 e y-associahedron: complex of covering v-faces
* rotation: exchanging parts of a v-path with respect to B BEEN /
a valley e for C € Asso(v) and v using m + n steps: B \ Theorem (CC+Padrol+Sarmiento, 2019).
o dim(C) ef | - | . Thfz v-associahedron is a polytopal co.mple.x.
e asc(C) .. number of ascent nodes in C e y-face: collection of v-compatible nodes o [t is the dual of the subcomplex of interior faces of the v-
) o : : T: | lex.
e rel(C) .. number of relevant positions filled by C v-tree: maximal v-face am.arz compret | -
o corel(C) & def 4o (v) — dim(C) — rel(C) e y-Tamari complex: simplicial complex of v-faces ® Its line graph realizes the v-Tamari lattice.
e y-Tamari lattice: v-paths ordered by rotation s\ L J
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, B o : .
The H-Trlangle The F=H-Correspondence for The F-Triangle @a|x-2
) e i
v-Associahedra 7.
e H-triangle: H,(x, y) < )y x"a' et e [-Triangle: F,(x,y) & Y xeorel(©)yrel(©) NN / gl x
&Dyck(v Proposition (CC+HM, 2021). CeAoso(y ool X =1
HERY ( ) / (5---1---- guume
For every northeast path v, o—p——e -

Hv(x, y) _ Z xasc(T)yreI(T)

TETree(v)

Heenen (x,y) = X7y°+0%y+x"4+2xy+3x+1 e extends to a multivariate version for finite posets




