Pivotrule polytopes of products of simplicies
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Linear program (P,c): how to choose next ver- Coherent arborescence: monotone arbores- Loday associahedron
L , .. | |
tex in simplex method? cence arising from shadow vertex rule Asso, = 2 convie, ; i <k <j)

Vit Pivot rule fan: w ~ w’ iff same arborescence i<j

Vert(Asson) «— non-crossing partitions
< binary trees,...

THM. [BLLS23]| & [BS24] for (almost) all c,
nc(An+1) ~ Asso,
[1.(Cube,)) =~ Permuto,
M.([0,1]xA,.;) = Multiplihedron,
Shadow vertex: for w, project in plane (¢, w), CON]J. [PS23] for (almost) all c,

take the neighbor with the best slope: Pivot rule polytope I,(P): dual to pivot rule fan

\ M.(A,41 %A, ;1) =~ Constrainahedron,, ,

Vert(I_IC(P)) «— c-coherent arborescences

(w,u-v) uimproving
| (c,u—v) = neighborof v Resemble Billera—Sturmfels’ fiber polytopes

A®(v) = argmax

Braid fan: hyperplane arrangement {x ; x; = x;} (

Coarsening: choose maximal cones and merge
T1 = T2 To = T3
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r1 — I3 ~ A
132 213 £33 /\

|CP24] For PC R", Q CIR" deformed permutahedra, their shuffle is:
P+Q = (PxQ) + Z [e- o ] C RN LEM. G(P) complete = A% determined by order of coordinates of O(w)
o 1’ m+] —
ie[m], je[n]

(w,u—vy W Ilmproving
(cu-v) * neighbor of v

For w € R?, slope at vertex v is T (v) = max

\ J

THM. O is a piecewise linear iso. from pivot fan (4,1, ¢) to n. fan Asso,,

For P =P, x---x P, with slope maps 64,...,6, the product slope map is © : R? - R"!, with O(w,...,w,) = (Ql(a)l),...,er(w,,))

THM. O is a piecewise linear map from pivot fan of (A, ;1 X---xA, 11, ¢) to normal fan Assoy, *---*Asso, .

/ .......
*
*
.
.
*




