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Outline

e Pipe Dreams

e Hopf Algebra of pipe dreams

e some Hopf subalgebra and enumarations

Jul 2016 outline



Pipe Dreams
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A pipe dream P € Ilg where wp =[1,5,4,6,2,3].
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comultiplication of Pipe Dreams
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comultiplication of Pipe Dreams
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comultiplication of Pipe Dreams
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comultiplication on permutation
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comultiplication on permutation
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comultiplication on permutation
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multiplication of Pipe Dreams

Mo, s I, I, — 1l
PQ s PK\AGD(wp)+1(Q)
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multiplication of Pipe Dreams
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multiplication of permutations

,ur,s: HT‘ X Hs — Hfr+s
iw@w \Lw

ST 03¢ Ss - S?"+8

U~ s UK\AGD(U)Jrl(U)

3412-21 — 7

Jul 2016 5/10 Hopf algebra of pipe dreams.



multiplication of permutations

,ur,s: HT‘ X Hs — Hfr+s
iw@w \Lw

ST 03¢ Ss - S?"+8

U~ s UK\AGD(U)Jrl(U)

3412-21 — 7
3412 =12 12 21=1e1
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multiplication of permutations

U'r,s: H'r X HS — Hfr+s
iw@w \Lw

Sr ® Ss — Sr+s

3412-21 = (12 e 12)iig(1 @ 1)
= 12e]2e]l el + 120]012e]1 + 1lel2e]12el
+ 12010l 0el2 + 1e]l2e]lel2 + 1elel2el2
= 963421 + 564231 + 645231
+ 564312 + 645312 + 653412
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multiplication of permutations

3412 -21 = 563421 + 564231 + 645231 + 564312 + 645312 + 653412
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Two Hopf Algebras

KII: new

kS: new? What is relation with Malvenuto-Reutenauer
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kIl is free and cofree

Generators:
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kIl is free and cofree

Generators:
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kITs for a (fixed) set of atomics S

Given a set of atomics S [atomic=no global descent]

Ilg = {P eIl: Atomics(wp) € S}

Example S={1}: kIl & Loday-Ronco Hopf Algebra
— dim deg n = C,,,; (Catalan)

— number of generators deg n = (),
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kITs for a (fixed) set of atomics S

Given a set of atomics S [atomic=no global descent]

Ilg = {P eIl: Atomics(wp) € S}

Example S={12}: kIl

— number of generators deg n = Cy,, .4

Jul 2016 8/10 Hopf algebra of pipe dreams.



kITs for a (fixed) set of atomics S

Given a set of atomics S [atomic=no global descent]

Ilg = {P eIl: Atomics(wp) € S}

Example S={213}: kIl 93,

— number of generators deg n = ('3, .9
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kITs for a (fixed) set of atomics S

Given a set of atomics S [atomic=no global descent]

Ilg = {P eIl: Atomics(wp) € S}

Example 82{3214} kH{3214}

— number of generators deg n = Cy,, .3
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kllg for S ={1,12,123,...}
Example S={1,12,123,... }: kIIg

— dim deg n = number of paths in positive quadran with steps

)_

[Bousquet-Mélou, Mishna]
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kIlg for S ={1,12,123,...
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Jul 2016

kIlg for S ={1,12,123,...
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