
Schur positivity

of Macdonald

Cumulauts

MACIEJ Dot EGA

Institute of Mathematics
Polish Academy of Sciences



Schur positivity

Representation theory

Algebraic geometry
COMBINATORICS

Examples :

Hell - tittlewood functions He( x
;

t )

LsDHy(x;t) E Mft ] .

Macdonald polynomials
↳ He # qt )

Est ]Hr( qq.tlc-N-q.tt



Examples :

Hell -

.

Littlewood functions He( x
;

't )
Lsd Hylxit) e Mft ] .

Reason : Combinatorial understanding :

① Algebraic geometry Lascaux -

Schiitzenberger

Lusztig
'

81
'

79

Macdonald polynomials
↳ He Gq ,

t)
Es

, ]Hr( qq.tleN-q.tt
Reason : Combinatorial understanding :

④ftp.erergei#ioenometrgOnly :p:c:c cases
.

Heimanlathery HOWEVER
. . .



Monomial positivity
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Ciumulants
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ALGEBRAIC SETTING

A -
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CUMULANTS - COMBINATORIAL FORMULA
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MACDONALD CUMULANTS

Observations ( Macdonald ) :

* 144;q.tk
,

- basis
of symmetric functions

/aCqt)=:A* Hyle

;4t
) . Hu ( x

;

ft
) =

thou
( x

;4t
)

,
where

y
Ot V := (

le ,
-14

, fatwa ,
- - .

feature
) .

vii. and initial

we define Hy( qq.tl#Hufyq,t)i=Hyou(x;f,t) .

Remark : For

eyf.ge
A f- •

g
=

fog
es

goodAbe
Question : Whet is the difference between

( n
,

. ) end ( a. a) ?



*

Heye,eHu) = that '

Yr
. Hu

tZEqtHmd ,

[ HHL
'

05 ] t Observation

*
klttqthf.HN e ftp.tthmxh

.

BUT

kftfq.fyq.HN e ZEqt]hm×4× ! ! ( non trivial )

t
'

,

. .
.

,

E -

partitions . k( I
,

. . .

,

I ) : =

k ( th
,

- .
.

,
Har)

(q
-Mr

'

MACDONALD CU MUL ANT



PROBLEM I :
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PROBLEM I

Theorem ( D
.

'

17 ) : The answer is affirmative

also when
replacing

Macdonald
polynomials

by interpolation
Macdonald

polynomials
.
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COEFFICIENTS SEEM To BE FAMILIAR
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generating function
from 54,5.

COROLLARIES
:

of
G -

parking
functions

* HHL formula es a special case r=1

* Macdonald cumulous ere positive
In

• monomial basis

• fundamental quasi
-

symmetric
basis



PROBLEM 3 : Still a

conjecture
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