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Acyclic twists Acyclic orientations

(k,n)-twist = pipe dream in the trapezoidal . G*(n) = graph with vertices [n] & edges {7, j} fori < j <i+k
shape of height n and width &

k-recoil scheme of T € &,, = acyclic orientation rec”(7) of G*(n)
with edgei — jwhen |i — j| < kand 77 (i) < 771()

Contact graph of a twist T = graph T# with
e a vertex for each pipe of T
e an arc for each contact of T from the k-recoil congruence = transitive closure of 16755?5;}5
SE pipe to the NW pipe UacV =% UcaVV ifa+k < c rec?(31542)

PROP. T~"1" <= rec®(7)=rec®(7')=0 <= 7,7 € L(0O)

Insertion algorithm Canopy of (k,n)-twist T = acyclic orientation can”(T) of G*(n)
surjection ins”: permutations of [n] — acyclic (k, n)-twists with edge i — j when |i — j| < k and i below j in T#
algo: insert pipes from right to left as northwest as possible
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weak order on - »  boolean lattice on

permutations of [n] rec acyclic orient. of G*(n)
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ins?(31542) ins® ™ Increasing flip order k

k-twist congruence = transitive closure of ins |
UacVibi Vabs - Vibi W =F UcaViby Vabs - - - Vi W on (k, n)-twists
where a < b; < cforall ¢ € [k

PROP. 7=Fr" <= ins"(7)=ins"(7")=T <= 1,7’ € L(T#)

Flip = exchange an elbow with
its corresponding crossing
Increasing flip = elbow SE crossing

Permutahedron Brick polytope
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Brick™ (n)
conv{x(7)| T € 6,} conv {b(T) | T (k,n)-twist}
x(7); = 7(2) b('T); = nbr bricks below pipe i

Hopf algebras
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[, for all acyclic k-twists T ﬁj‘
T\T T/T

Exm: £ =1 = Loday-Ronco Hopft algebra on binary trees

PROP. Pt - P1v = ) o Ps where S runs over the interval

k-recoil algebra = subalgebra of MR algebra generated by between T\T’ and T/T" in the (k. n + n')-twist lattice

Xo:= >_ T, for all acyclic orientations O of G*(n) forn € N
reck (17)=0

Exm: £k =1 = Solomon descent algebra Further tOpiCS... arXiv:1505.07665

Matriochkas: e k-recoil alg. — k-twist alg. — MR alg. Multip}icative bases, k-twistiform élgebr as, ...
oif / <k, f-rec — k-rec and /-twist — k-twist Cambrian, tuples, Schroder extensions



http://arxiv.org/abs/1505.07665

