
Some Problems and Conjectures 

in the

(manipulatorial) 

Theory of Macdonald Polynomials 



Notation
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H̃µ(x; q, t) =
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The Dual Pieri Rule 



NABLA

∇H̃µ = TµH̃µ
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Totally positive or totally negative
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(−1)b(λ′)〈∇Sλ , Sµ〉 ∈ N [q, t] (*)



NABLA at  t=1
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What is known
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PROBLEM:   Nabla  “Lagrange inverts’’ what?

( )

What  if   t =1/q ?

At     t=1

nextnext



NABLA  AND PARKING FUNCTIONS

∇̃en =
∑

D∈Dn

qa(D)
n∏

i=1

eαi(D)(x)

=⇒ q17 e4(x) e3(x) e2(x)
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Two Important Operators to be further explored
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Lattice  Polynomials
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∆L[X, Y ] =
∥∥∥x

pj
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The Corresponding Sn Modules



Pierced Diagrams
µ/ij

The shadow of the cell (i,j)

= c1(q, t) +c3(q, t)+c2(q, t)∂p1

The hole propagates to one of the corners in its shadow!!

= c1(q, t) +c3(q, t)+c2(q, t)

A Macdonald dual Pieri rule

(Francois and Nantel)
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Dy =
∑n

i=1 ∂yiDx =
∑n

i=1 ∂xi
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Gistol  Polynomials
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A  Problem and a Conjecture
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More on Gistols

∑

c∈D

tl(c)qa′(c) =
∑

c∈D

tl
′(c)qa(c)
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SUB  FAMILIES
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Computing Gistol Polynomials
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Yet another surprise

The Atom!!!! next



Everybody  heard about the  n!  conjecture

oops!!!  Theorem!!!!!

But did you hear about the  n!/k conjecture?

dim
(

Mα1 ∩Mα2 ∩ · · · ∩Mαk

)
=

n!
k

α1, α2, . . . ,αk
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Science Fiction?
Flipα M =

{
b(∂x, ∂y)∆α(x, y) : b(x, y) ∈ M

}

TαωΦM(x; 1
q , 1

t )

Mα Mβ

Mγ
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