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Schur--Weyl duality
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Partition Algebras 3
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A [ Natural Questions 4
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| What plays the role of Partition Algebras? |
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A new diagram algebra based on multiset partitions
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A diagram basis

For A = (2,1), diagram associated with multiset partition
{{1},{2,1/,2'},{12}} of the multiset {12,2,1/%2 2’}
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{2,17,2'} = {19,21 1’1 2/1} corresponds to the edge joining (0, 1)

and (1,1)




\0 Multiplication of two bipartitite multi-graphs
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Define MP,(€) to be the free module over €[¢] with basis B).

Theorem (The Multiset partition algebra)

For [[1],[T2] in By, the linear extension of the following operation

Ml (M2l = 37 iy (O]

[FeBy

makes MP (&) an associative, unital algebra over €[¢].
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| Orbit basis of Partition algebras | ‘
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P A new Schur--Weyl duality
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Theorem

t Connection to Partition algebra

There is a canonical embedding
MPA(E) = Pr(§)

which send multiset partitions to certain class of set partitions.

Moreover, there exists an idempotent e € Py (&)

MP(E) = ePy(€)e.




Semisimple and cellular algebra

K

MP(E) semisimple over € when £ is not an integer or & is an
integer such that & > 2k — 1.

e Cellular algebras: Introduced by Graham and Lehrer (Invent.
Math 96) motivated by Kazdhan Lusztig's basis of Hecke
algebras.

e Example: Partition algebras.[Xi, Compositio Math. 2000]

e Proposition: Let A be a cellular algebra with respect to an
involution /. Let e € A be an idempotent such that i(e) = e.
Then the algebra eAe is also a cellular algebra with respect to

the involution 7/ restricted to eAe.

MP(E) is cellular over €.
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Combinatorial Representation theory
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\9 Multiset Tableaux
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e Enumerative result:
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Multiset tableaux--Plethysm--Restriction problem

'3 Restriction problem
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Thank you for your attention!




