
1/42

Universidad de Talca
Instituto de Matemática
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Positivity for pre-canonical bases in type A



3/42

Root systems and Weyl groups Hecke algebra and Kazhdan–Lusztig basis Spherical Hecke algebra Pre-canonical bases Positivity for Pre-canonical bases

Contents

1 Root systems and Weyl groups

2 Hecke algebra and Kazhdan–Lusztig basis

3 Spherical Hecke algebra

4 Pre-canonical bases

5 Positivity for Pre-canonical bases

Yamil Sagurie Instituto de Matemática, Universidad de Talca
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Hecke algebra

Definition 1

Let (W,S) be a Coxeter system. The Hecke algebra H = H(W,S) is the Z[v, v−1] -
associative algebra generated by {Hs | s ∈ S} under the relations

(Hs + v)(Hs − v−1) = 0 for s ∈ S,

HsHtHs · · · = HtHsHt · · · ms,t times for s, t ∈ S.

For any x ∈ W and x = si1si2 · · · sir a reduced expression for x, set

Hx := Hsi1
Hsi2

· · ·Hsir
(1)

(this does not depend on the choice of reduced expression.)

Theorem 2.1

H is a free Z[v, v−1]-module with basis (Hx)x∈W (called the standard basis).
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Kazhdan–Lusztig basis

By relation H2
s = (v−1 − v)Hs + 1 for s ∈ S, notice that

(Hs+v−v−1)(Hs) = H2
s+(v−v−1)Hs = (v−1−v)Hs+(v−v−1)Hs+1 = 1. (2)

So, Hs are invertible for all s ∈ S and therefore if x = si1si2 · · · sir is a reduced
expression,

H−1
x = H−1

sir
· · ·H−1

si2
H−1

si1

is invertible too!

Definition 2

The Kazhdan–Lusztig involution · : H → H, h 7→ h, the Z-linear map defined as
follows

v = v−1;

Hs = H−1
s ,

(3)

and extended to product as ring isomorphism.
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Kazhdan–Lusztig basis

Theorem 2.2 (KL79)

There exist a unique basis {Hx|x ∈ W} such that

1 Hx is self dual, i.e. Hx = Hx.

2 Hx = Hx +
∑
y<x

hy,xHy , for some hy,x ∈ vZ[v].

The coefficients hy,x ∈ vZ[v] are called the Kazhdan–Lusztig polynomials.
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Spherical Hecke algebra

Let H be the Hecke algebra of Wa over Z
[
v, v−1

]
with standard basis {Hx} and

Kazhdan-Lusztig basis {Hx}. We define

τH :=Hτ(ω0)
H

Hσ :=HHσ(ω0)

σHτ :=τH∩Hσ

For a finite subgroup H of Wa we denote by πH(q) the Poincaré polynomial of H,
defined as πH(q) =

∑
w∈H qℓ(w).

H̃ :=
⊕
σ∈Ω

1Hσ

where multiplication Hτ ×Hσ → Hτσ is defined via

Hτ ×Hσ ∼−→ Hτ × τHτσ → Hτσ

(x, y) → (x, τ(y)) →
vℓ(w0)

πWf
(v2)

xτ(y)
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Standard basis and Kazhdan–Lusztig basis for the spherical algebra

Standard basis

For λ ∈ X+ we define

Hλ :=
∑

x∈Wθ(λ)Wσ

vℓ(θ(λ))−ℓ(x)Hx.

The set (Hλ)λ∈X+ is the standard basis of the spherical algebra.

Kazhdan–Lusztig basis for the spherical algebra

Hλ = Hθ(λ).

And as before we have Kazhdan–Lusztig polynomials:

Hλ = Hλ +
∑
µ<λ

hµ,λHµ,

where hµ,λ = hθ(µ),θ(λ).
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Pre-canonical bases

We can define an additional basis of H̃ as follows

Nλ :=
∑
µ≤λ

vℓ(θ(λ))−ℓ(θ(µ))Hµ

where the Kazhdan-Lusztig basis expansion is expressed as:

Hλ =
∑
µ≤λ

aλ,µ(v)Nµ

The coefficients aλ,µ(v) ∈ Z[q] are called the Atomic polynomials. In general, we say
that Hλ admits an atomic decomposition if aλ,µ(v) ∈ Z≥0.

This definition serves as a motivation to define a new family of basis for the spherical
Hecke algebra:

Definition

For i ≥ 2 and λ ∈ X+ we define

Ni
λ :=

∑
I⊂Φ≥i

(−q)|I|H̃λ−
∑

α∈I α, and N1
λ := Hλ.

The sets (Ni
λ)λ∈X+ are bases to the spherical Hecke algebra for each i ≥ 1 and

q = v2.
Yamil Sagurie Instituto de Matemática, Universidad de Talca
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Pre-canonical bases

Conjecture (Libedinsky, Patimo, Plaza)

For i ≥ 2 and λ ∈ X+

Ni+1
λ =

∑
µ∈X+

rµ,λN
i
µ,

the polynomials rµ,λ ∈ Z≥0[q].
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Positivity for pre-canonical bases in type A



18/42

Root systems and Weyl groups Hecke algebra and Kazhdan–Lusztig basis Spherical Hecke algebra Pre-canonical bases Positivity for Pre-canonical bases

M - elements

Definition

For A ⊂ Φ and λ ∈ X, we define

MA
λ :=

∑
I⊂A

(−q)|I|H̃λ−
∑

α∈I α.

On M - elements we have the following relation

MA
λ = M

A\{α}
λ − qM

A\{α}
λ−α .

In particular, if A = Φ≥i, then MA
λ = Ni

λ.
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Positive roots in A12

α1,12

α1,11 α2,12

α1,10 α2,11 α3,12

α1,9 α2,10 α3,11 α4,12

α1,8 α2,9 α3,10 α4,11 α5,12

α1,7 α2,8 α3,9 α4,10 α5,11 α6,12

α1,6 α2,7 α3,8 α4,9 α5,10 α6,11 α7,12

α1,5 α2,6 α3,7 α4,8 α5,9 α6,10 α7,11 α8,12

α1,4 α2,5 α3,6 α4,7 α5,8 α6,9 α7,10 α8,11 α9,12

α1,3 α2,4 α3,5 α4,6 α5,7 α6,8 α7,9 α8,10 α9,11 α10,12

α1,2 α2,3 α3,4 α4,5 α5,6 α6,7 α7,8 α8,9 α9,10 α10,11 α11,12
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Ex. action of sα8 on Φ≥3

α9,10α6,7

α1,12

α1,11 α2,12

α1,10 α2,11 α3,12

α1,9 α2,10 α3,11 α4,12

α1,8 α2,9 α3,10 α4,11 α5,12

α1,7 α2,8 α3,9 α4,10 α5,11 α6,12

α1,6 α2,7 α3,8 α4,9 α5,10 α6,11 α7,12

α1,5 α2,6 α3,7 α4,8 α5,9 α6,10 α7,11 α8,12

α1,4 α2,5 α3,6 α4,7 α5,8 α6,9 α7,10 α8,11 α9,12

α1,3 α2,4 α3,5 α4,6 α5,7 α6,8 α7,9 α8,10 α9,11 α10,12
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Positivity for pre-canonical bases in type A



21/42

Root systems and Weyl groups Hecke algebra and Kazhdan–Lusztig basis Spherical Hecke algebra Pre-canonical bases Positivity for Pre-canonical bases

Two subsets of positive roots

α1,12

α1,11 α2,12

α1,10 α2,11 α3,12

α1,9 α2,10 α3,11 α4,12

α1,8 α2,9 α3,10 α4,11 α5,12

α1,7 α2,8 α3,9 α4,10 α5,11 α6,12

α1,6 α2,7 α3,8 α4,9 α5,10 α6,11 α7,12

α1,5 α2,6 α3,7 α4,8 α5,9 α6,10 α7,11 α8,12

α1,4 α2,5 α3,6 α4,7 α5,8 α6,9 α7,10 α8,11 α9,12

α1,3 α2,4 α3,5 α4,6 α5,7 α6,8 α7,9 α8,10 α9,11 α10,12

α1,2 α2,3 α3,4 α4,5 α5,6 α6,7 α7,8 α8,9 α9,10 α10,11 α11,12
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Positivity for pre-canonical bases in type A



22/42

Root systems and Weyl groups Hecke algebra and Kazhdan–Lusztig basis Spherical Hecke algebra Pre-canonical bases Positivity for Pre-canonical bases

Pre-canonical bases

α1,12

α1,11 α2,12

α1,10 α2,11 α3,12

α1,9 α2,10 α3,11 α4,12

α1,8 α2,9 α3,10 α4,11 α5,12

α1,7 α2,8 α3,9 α4,10 α5,11 α6,12

α1,6 α2,7 α3,8 α4,9 α5,10 α6,11 α7,12

α1,5 α2,6 α3,7 α4,8 α5,9 α6,10 α7,11 α8,12

α1,4 α2,5 α3,6 α4,7 α5,8 α6,9 α7,10 α8,11 α9,12

α1,3 α2,4 α3,5 α4,6 α5,7 α6,8 α7,9 α8,10 α9,11 α10,12

α1,2 α2,3 α3,4 α4,5 α5,6 α6,7 α7,8 α8,9 α9,10 α10,11 α11,12

H

N12

N11

N10

N9

N8

N7

N6

N5

N4

N3

N2

H
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Positivity for pre-canonical bases in type A



23/42

Root systems and Weyl groups Hecke algebra and Kazhdan–Lusztig basis Spherical Hecke algebra Pre-canonical bases Positivity for Pre-canonical bases

Contents

1 Root systems and Weyl groups

2 Hecke algebra and Kazhdan–Lusztig basis

3 Spherical Hecke algebra

4 Pre-canonical bases

5 Positivity for Pre-canonical bases

Yamil Sagurie Instituto de Matemática, Universidad de Talca
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Positivity of Pre-canonical bases

We will show the positivity of pre-canonical bases by using an example of the
arguments that were used to prove the positivity conjecture.

Let n = 14, αi,j = α8,10 (ht(α8,10) = 3) and λ = [0, 3, 0, 2, 1, 2, 0, 0, 0, 0, 0, 0, 1, 4]ϖ

We will describe the positive expansion of the element M
≻α8,10

λ in terms of the
M-elements M≻α for α ∈ [α1,3, α8,10].
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Reverse decomposition

M
⪰α8,10

λ = M
≻α8,10

λ [0, 3, 0, 2, 1, 2, 0, 0, 0, 0, 0, 0, 1, 4]ϖ

−qM
≻α8,10

λ−α8,10
[0, 3, 0, 2, 1, 2, 1,−1, 0,−1, 1, 0, 1, 4]ϖ
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Reverse decomposition

M
⪰α8,10

λ = M
≻α8,10

λ [0, 3, 0, 2, 1, 2, 0, 0, 0, 0, 0, 0, 1, 4]ϖ

−q2M
≻α8,10

λ−α5,10
[0, 3, 0, 3, 0, 2, 0, 0, 0,−1, 1, 0, 1, 4]ϖ
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Reverse decomposition

M
⪰α8,10

λ = M
≻α8,10

λ [0, 3, 0, 2, 1, 2, 0, 0, 0, 0, 0, 0, 1, 4]ϖ

−q3M
≻α8,10

λ−α5,10−α7,9
[0, 3, 0, 3, 0, 3,−1, 0,−1, 0, 1, 0, 1, 4]ϖ

−q3M
≻α8,10

λ−α5,12
[0, 3, 0, 3, 0, 2, 0, 0, 0, 0, 0,−1, 2, 4]ϖ

+q4M
≻α8,10

λ−α5,12−α7,9
[0, 3, 0, 3, 0, 3,−1, 0,−1, 1, 0,−1, 2, 4]ϖ
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Reverse decomposition

M
⪰α8,10

λ = M
≻α8,10

λ [0, 3, 0, 2, 1, 2, 0, 0, 0, 0, 0, 0, 1, 4]ϖ

−q3M
≻α8,10

λ−α5,10−α7,9
[0, 3, 0, 3, 0, 3,−1, 0,−1, 0, 1, 0, 1, 4]ϖ

−q4M
≻α8,10

λ−α5,14
[0, 3, 0, 3, 0, 2, 0, 0, 0, 0, 0, 0, 1, 3]ϖ

+q5M
≻α8,10

λ−α5,14−α7,9
[0, 3, 0, 3, 0, 3,−1, 0,−1, 1, 0, 0, 1, 3]ϖ
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Reverse decomposition

M
⪰α8,10

λ = M
≻α8,10

λ [0, 3, 0, 2, 1, 2, 0, 0, 0, 0, 0, 0, 1, 4]ϖ

−q4M
≻α8,10

λ−α5,10−α4,9
[0, 3, 1, 2, 0, 2, 0, 0,−1, 0, 1, 0, 1, 4]ϖ

−q4M
≻α8,10

λ−α5,14
[0, 3, 0, 3, 0, 2, 0, 0, 0, 0, 0, 0, 1, 3]ϖ

+q5M
≻α8,10

λ−α5,14−α7,9
[0, 3, 0, 3, 0, 3,−1, 0,−1, 1, 0, 0, 1, 3]ϖ

Yamil Sagurie Instituto de Matemática, Universidad de Talca
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Reverse decomposition

M
⪰α8,10

λ = M
≻α8,10

λ [0, 3, 0, 2, 1, 2, 0, 0, 0, 0, 0, 0, 1, 4]ϖ

−q4M
≻α8,10

λ−α5,10−α4,9−α6,8
[0, 3, 1, 2, 1, 1, 0,−1, 0, 0, 1, 0, 1, 4]ϖ

−q4M
≻α8,10

λ−α5,14
[0, 3, 0, 3, 0, 2, 0, 0, 0, 0, 0, 0, 1, 3]ϖ

+q5M
≻α8,10

λ−α5,14−α7,9
[0, 3, 0, 3, 0, 3,−1, 0,−1, 1, 0, 0, 1, 3]ϖ

−q5M
≻α8,10

λ−α5,10−α4,11
[0, 3, 1, 2, 0, 2, 0, 0, 0,−1, 0, 1, 1, 4]ϖ

+q6M
≻α8,10

λ−α5,10−α4,11−α6,8
[0, 3, 1, 2, 1, 1, 0,−1, 1,−1, 0, 1, 1, 4]ϖ
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Reverse decomposition

M
⪰α8,10

λ = M
≻α8,10

λ [0, 3, 0, 2, 1, 2, 0, 0, 0, 0, 0, 0, 1, 4]ϖ

−q4M
≻α8,10

λ−α5,10−α4,9−α6,8
[0, 3, 1, 2, 1, 1, 0,−1, 0, 0, 1, 0, 1, 4]ϖ

−q4M
≻α8,10

λ−α5,14
[0, 3, 0, 3, 0, 2, 0, 0, 0, 0, 0, 0, 1, 3]ϖ

+q5M
≻α8,10

λ−α5,14−α7,9
[0, 3, 0, 3, 0, 3,−1, 0,−1, 1, 0, 0, 1, 3]ϖ

−q6M
≻α8,10

λ−α5,12−α4,11
[0, 3, 1, 2, 0, 2, 0, 0, 0, 0,−1, 0, 2, 4]ϖ

+q7M
≻α8,10

λ−α5,12−α4,11−α6,8
[0, 3, 1, 2, 1, 1, 0,−1, 1, 0,−1, 0, 2, 4]ϖ

Yamil Sagurie Instituto de Matemática, Universidad de Talca
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Reverse decomposition

M
⪰α8,10

λ = M
≻α8,10

λ [0, 3, 0, 2, 1, 2, 0, 0, 0, 0, 0, 0, 1, 4]ϖ

−q4M
≻α8,10

λ−α5,10−α4,9−α6,8
[0, 3, 1, 2, 1, 1, 0,−1, 0, 0, 1, 0, 1, 4]ϖ

−q4M
≻α8,10

λ−α5,14
[0, 3, 0, 3, 0, 2, 0, 0, 0, 0, 0, 0, 1, 3]ϖ

+q5M
≻α8,10

λ−α5,14−α7,9
[0, 3, 0, 3, 0, 3,−1, 0,−1, 1, 0, 0, 1, 3]ϖ

−q6M
≻α8,10

λ−α5,12−α4,13
[0, 3, 1, 2, 0, 2, 0, 0, 0, 0, 0,−1, 1, 5]ϖ

+q7M
≻α8,10

λ−α5,12−α4,13−α6,8
[0, 3, 1, 2, 1, 1, 0,−1, 1, 0, 0,−1, 1, 5]ϖ
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Root systems and Weyl groups Hecke algebra and Kazhdan–Lusztig basis Spherical Hecke algebra Pre-canonical bases Positivity for Pre-canonical bases

Reverse decomposition

M
⪰α8,10

λ = M
≻α8,10

λ [0, 3, 0, 2, 1, 2, 0, 0, 0, 0, 0, 0, 1, 4]ϖ

−q4M
≻α8,10

λ−α5,10−α4,9−α6,8
[0, 3, 1, 2, 1, 1, 0,−1, 0, 0, 1, 0, 1, 4]ϖ

−q4M
≻α8,10

λ−α5,14
[0, 3, 0, 3, 0, 2, 0, 0, 0, 0, 0, 0, 1, 3]ϖ

+q5M
≻α8,10

λ−α5,14−α7,9
[0, 3, 0, 3, 0, 3,−1, 0,−1, 1, 0, 0, 1, 3]ϖ

−q7M
≻α8,10

λ−α5,14−α4,13
[0, 3, 1, 2, 0, 2, 0, 0, 0, 0, 0, 0, 0, 4]ϖ

+q8M
≻α8,10

λ−α5,14−α4,13−α6,8
[0, 3, 1, 2, 1, 1, 0,−1, 1, 0, 0, 0, 0, 4]ϖ

Yamil Sagurie Instituto de Matemática, Universidad de Talca

Positivity for pre-canonical bases in type A
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Root systems and Weyl groups Hecke algebra and Kazhdan–Lusztig basis Spherical Hecke algebra Pre-canonical bases Positivity for Pre-canonical bases

Reverse decomposition

M
⪰α8,10

λ = M
≻α8,10

λ [0, 3, 0, 2, 1, 2, 0, 0, 0, 0, 0, 0, 1, 4]ϖ

−q4M
≻α8,10

λ−α5,10−α4,9−α6,8
[0, 3, 1, 2, 1, 1, 0,−1, 0, 0, 1, 0, 1, 4]ϖ

−q4M
≻α8,10

λ−α5,14
[0, 3, 0, 3, 0, 2, 0, 0, 0, 0, 0, 0, 1, 3]ϖ

+q5M
≻α8,10

λ−α5,14−α7,9
[0, 3, 0, 3, 0, 3,−1, 0,−1, 1, 0, 0, 1, 3]ϖ

−q7M
≻α8,10

λ−α5,14−α4,13
[0, 3, 1, 2, 0, 2, 0, 0, 0, 0, 0, 0, 0, 4]ϖ

+q9M
≻α8,10

λ−α5,14−α4,13−α6,8−α5,7
[0, 3, 1, 3, 0, 1,−1, 0, 1, 0, 0, 0, 0, 4]ϖ

Yamil Sagurie Instituto de Matemática, Universidad de Talca

Positivity for pre-canonical bases in type A
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Root systems and Weyl groups Hecke algebra and Kazhdan–Lusztig basis Spherical Hecke algebra Pre-canonical bases Positivity for Pre-canonical bases

Reverse decomposition

M
⪰α8,10

λ = M
≻α8,10

λ [0, 3, 0, 2, 1, 2, 0, 0, 0, 0, 0, 0, 1, 4]ϖ

−q4M
≻α8,10

λ−α5,10−α4,9−α6,8
[0, 3, 1, 2, 1, 1, 0,−1, 0, 0, 1, 0, 1, 4]ϖ

−q4M
≻α8,10

λ−α5,14
[0, 3, 0, 3, 0, 2, 0, 0, 0, 0, 0, 0, 1, 3]ϖ

+q5M
≻α8,10

λ−α5,14−α7,9
[0, 3, 0, 3, 0, 3,−1, 0,−1, 1, 0, 0, 1, 3]ϖ

−q7M
≻α8,10

λ−α5,14−α4,13
[0, 3, 1, 2, 0, 2, 0, 0, 0, 0, 0, 0, 0, 4]ϖ

+q10M
≻α8,10

λ−α5,14−α4,13−α6,8−α5,7−α4,6
[0, 3, 2, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0, 4]ϖ

Yamil Sagurie Instituto de Matemática, Universidad de Talca

Positivity for pre-canonical bases in type A
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Root systems and Weyl groups Hecke algebra and Kazhdan–Lusztig basis Spherical Hecke algebra Pre-canonical bases Positivity for Pre-canonical bases

Reverse decomposition

M
⪰α8,10

λ = M
≻α8,10

λ [0, 3, 0, 2, 1, 2, 0, 0, 0, 0, 0, 0, 1, 4]ϖ

−q7M
≻α8,10

λ−α5,10−α4,9−α6,8−α5,7−α4,6
[0, 3, 2, 2, 0, 0, 0, 0, 0, 0, 1, 0, 1, 4]ϖ

−q4M
≻α8,10

λ−α5,14
[0, 3, 0, 3, 0, 2, 0, 0, 0, 0, 0, 0, 1, 3]ϖ

+q5M
≻α8,10

λ−α5,14−α7,9
[0, 3, 0, 3, 0, 3,−1, 0,−1, 1, 0, 0, 1, 3]ϖ

−q7M
≻α8,10

λ−α5,14−α4,13
[0, 3, 1, 2, 0, 2, 0, 0, 0, 0, 0, 0, 0, 4]ϖ

+q10M
≻α8,10

λ−α5,14−α4,13−α6,8−α5,7−α4,6
[0, 3, 2, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0, 4]ϖ

Yamil Sagurie Instituto de Matemática, Universidad de Talca

Positivity for pre-canonical bases in type A
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Root systems and Weyl groups Hecke algebra and Kazhdan–Lusztig basis Spherical Hecke algebra Pre-canonical bases Positivity for Pre-canonical bases

Positive decomposition

M
≻α8,10

λ = M
⪰α8,10

λ [0, 3, 0, 2, 1, 2, 0, 0, 0, 0, 0, 0, 1, 4]ϖ

+q7M
≻α8,10

λ−α5,10−α4,9−α6,8−α5,7−α4,6
[0, 3, 2, 2, 0, 0, 0, 0, 0, 0, 1, 0, 1, 4]ϖ

+q4M
≻α8,10

λ−α5,14
[0, 3, 0, 3, 0, 2, 0, 0, 0, 0, 0, 0, 1, 3]ϖ

−q5M
≻α8,10

λ−α5,14−α7,9
[0, 3, 0, 3, 0, 3,−1, 0,−1, 1, 0, 0, 1, 3]ϖ

+q7M
≻α8,10

λ−α5,14−α4,13
[0, 3, 1, 2, 0, 2, 0, 0, 0, 0, 0, 0, 0, 4]ϖ

−q10M
≻α8,10

λ−α5,14−α4,13−α6,8−α5,7−α4,6
[0, 3, 2, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0, 4]ϖ

Yamil Sagurie Instituto de Matemática, Universidad de Talca

Positivity for pre-canonical bases in type A
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Root systems and Weyl groups Hecke algebra and Kazhdan–Lusztig basis Spherical Hecke algebra Pre-canonical bases Positivity for Pre-canonical bases

Positive decomposition

M
≻α8,10

λ = M
⪰α8,10

λ ✓ [0, 3, 0, 2, 1, 2, 0, 0, 0, 0, 0, 0, 1, 4]ϖ

+q7M
≻α8,10

λ−α5,10−α4,9−α6,8−α5,7−α4,6
[0, 3, 2, 2, 0, 0, 0, 0, 0, 0, 1, 0, 1, 4]ϖ

+q4M
≻α8,10

λ−α5,14
[0, 3, 0, 3, 0, 2, 0, 0, 0, 0, 0, 0, 1, 3]ϖ

−q5M
≻α8,10

λ−α5,14−α7,9
[0, 3, 0, 3, 0, 3,−1, 0,−1, 1, 0, 0, 1, 3]ϖ

+q7M
≻α8,10

λ−α5,14−α4,13
[0, 3, 1, 2, 0, 2, 0, 0, 0, 0, 0, 0, 0, 4]ϖ

−q10M
≻α8,10

λ−α5,14−α4,13−α6,8−α5,7−α4,6
[0, 3, 2, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0, 4]ϖ

Yamil Sagurie Instituto de Matemática, Universidad de Talca

Positivity for pre-canonical bases in type A
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Root systems and Weyl groups Hecke algebra and Kazhdan–Lusztig basis Spherical Hecke algebra Pre-canonical bases Positivity for Pre-canonical bases

Positive decomposition

M
≻α8,10

λ = M
⪰α8,10

λ [0, 3, 0, 2, 1, 2, 0, 0, 0, 0, 0, 0, 1, 4]ϖ

+q7M
≻α8,10

λ−α5,10−α4,9−α6,8−α5,7−α4,6
[0, 3, 2, 2, 0, 0, 0, 0, 0, 0, 1, 0, 1, 4]ϖ

+q4M
≻α8,10

λ−α5,14
[0, 3, 0, 3, 0, 2, 0, 0, 0, 0, 0, 0, 1, 3]ϖ

−q5M
≻α8,10

λ−α5,14−α7,9
[0, 3, 0, 3, 0, 3,−1, 0,−1, 1, 0, 0, 1, 3]ϖ

+q7M
≻α8,10

λ−α5,14−α4,13
[0, 3, 1, 2, 0, 2, 0, 0, 0, 0, 0, 0, 0, 4]ϖ

−q10M
≻α8,10

λ−α5,14−α4,13−α6,8−α5,7−α4,6
[0, 3, 2, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0, 4]ϖ

Yamil Sagurie Instituto de Matemática, Universidad de Talca

Positivity for pre-canonical bases in type A
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Root systems and Weyl groups Hecke algebra and Kazhdan–Lusztig basis Spherical Hecke algebra Pre-canonical bases Positivity for Pre-canonical bases

Positive decomposition for good pairs

M
≻α8,10

λ−α5,14
− qM

≻α8,10

λ−α5,14−α7,9
= M

⪰α7,9

λ−α5,14
[0, 3, 0, 3, 0, 2, 0, 0, 0, 0, 0, 0, 1, 3]ϖ

Yamil Sagurie Instituto de Matemática, Universidad de Talca

Positivity for pre-canonical bases in type A
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Root systems and Weyl groups Hecke algebra and Kazhdan–Lusztig basis Spherical Hecke algebra Pre-canonical bases Positivity for Pre-canonical bases

Positive decomposition for good pairs

M
≻α8,10

λ−α5,14
− qM

≻α8,10

λ−α5,14−α7,9
= M

⪰α7,9

λ−α5,14
[0, 3, 0, 3, 0, 2, 0, 0, 0, 0, 0, 0, 1, 3]ϖ

+q2M
⪰α7,9

λ−α5,14−α8,10
[0, 3, 0, 3, 0, 2, 1,−1, 0,−1, 1, 0, 1, 3]ϖ

Yamil Sagurie Instituto de Matemática, Universidad de Talca

Positivity for pre-canonical bases in type A
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Root systems and Weyl groups Hecke algebra and Kazhdan–Lusztig basis Spherical Hecke algebra Pre-canonical bases Positivity for Pre-canonical bases

Positive decomposition for good pairs

M
≻α8,10

λ−α5,14
− qM

≻α8,10

λ−α5,14−α7,9
= M

⪰α7,9

λ−α5,14
[0, 3, 0, 3, 0, 2, 0, 0, 0, 0, 0, 0, 1, 3]ϖ

+q5M
⪰α7,9

λ−α5,14−α2,14
[1, 2, 0, 3, 0, 2, 0, 0, 0, 0, 0, 0, 1, 2]ϖ

Yamil Sagurie Instituto de Matemática, Universidad de Talca

Positivity for pre-canonical bases in type A
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Root systems and Weyl groups Hecke algebra and Kazhdan–Lusztig basis Spherical Hecke algebra Pre-canonical bases Positivity for Pre-canonical bases

Positive decomposition for good pairs

M
≻α8,10

λ−α5,14
− qM

≻α8,10

λ−α5,14−α7,9
= M

⪰α7,9

λ−α5,14
[0, 3, 0, 3, 0, 2, 0, 0, 0, 0, 0, 0, 1, 3]ϖ

+q5M
⪰α7,9

λ−α5,14−α2,14
[1, 2, 0, 3, 0, 2, 0, 0, 0, 0, 0, 0, 1, 2]ϖ

+q10M
⪰α7,9

λ−α5,14−2α2,14
[2, 1, 0, 3, 0, 2, 0, 0, 0, 0, 0, 0, 1, 1]ϖ

Yamil Sagurie Instituto de Matemática, Universidad de Talca

Positivity for pre-canonical bases in type A
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Root systems and Weyl groups Hecke algebra and Kazhdan–Lusztig basis Spherical Hecke algebra Pre-canonical bases Positivity for Pre-canonical bases

Positive decomposition for good pairs

M
≻α8,10

λ−α5,14
− qM

≻α8,10

λ−α5,14−α7,9
= M

⪰α7,9

λ−α5,14
[0, 3, 0, 3, 0, 2, 0, 0, 0, 0, 0, 0, 1, 3]ϖ

+q5M
⪰α7,9

λ−α5,14−α2,14
[1, 2, 0, 3, 0, 2, 0, 0, 0, 0, 0, 0, 1, 2]ϖ

+q10M
⪰α7,9

λ−α5,14−2α2,14
[2, 1, 0, 3, 0, 2, 0, 0, 0, 0, 0, 0, 1, 1]ϖ

+q15M
⪰α7,9

λ−α5,14−3α2,14
[3, 0, 0, 3, 0, 2, 0, 0, 0, 0, 0, 0, 1, 0]ϖ

Yamil Sagurie Instituto de Matemática, Universidad de Talca

Positivity for pre-canonical bases in type A
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Root systems and Weyl groups Hecke algebra and Kazhdan–Lusztig basis Spherical Hecke algebra Pre-canonical bases Positivity for Pre-canonical bases

Positive decomposition for good pairs

M
≻α8,10

λ−α5,14
− qM

≻α8,10

λ−α5,14−α7,9
= M

⪰α7,9

λ−α5,14
[0, 3, 0, 3, 0, 2, 0, 0, 0, 0, 0, 0, 1, 3]ϖ

+q5M
⪰α7,9

λ−α5,14−α2,14
[1, 2, 0, 3, 0, 2, 0, 0, 0, 0, 0, 0, 1, 2]ϖ

+q10M
⪰α7,9

λ−α5,14−2α2,14
[2, 1, 0, 3, 0, 2, 0, 0, 0, 0, 0, 0, 1, 1]ϖ

+q15M
⪰α7,9

λ−α5,14−3α2,14
[3, 0, 0, 3, 0, 2, 0, 0, 0, 0, 0, 0, 1, 0]ϖ

+q20M
⪰α7,9

λ−α5,14−4α2,14
[4,−1, 0, 3, 0, 2, 0, 0, 0, 0, 0, 0, 1,−1]ϖ

Yamil Sagurie Instituto de Matemática, Universidad de Talca

Positivity for pre-canonical bases in type A
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Root systems and Weyl groups Hecke algebra and Kazhdan–Lusztig basis Spherical Hecke algebra Pre-canonical bases Positivity for Pre-canonical bases

Positive decomposition for good pairs

M
≻α8,10

λ−α5,14
− qM

≻α8,10

λ−α5,14−α7,9
= M

⪰α7,9

λ−α5,14
[0, 3, 0, 3, 0, 2, 0, 0, 0, 0, 0, 0, 1, 3]ϖ

+q5M
⪰α7,9

λ−α5,14−α2,14
[1, 2, 0, 3, 0, 2, 0, 0, 0, 0, 0, 0, 1, 2]ϖ

+q10M
⪰α7,9

λ−α5,14−2α2,14
[2, 1, 0, 3, 0, 2, 0, 0, 0, 0, 0, 0, 1, 1]ϖ

+q15M
⪰α7,9

λ−α5,14−3α2,14
[3, 0, 0, 3, 0, 2, 0, 0, 0, 0, 0, 0, 1, 0]ϖ

Yamil Sagurie Instituto de Matemática, Universidad de Talca

Positivity for pre-canonical bases in type A
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Root systems and Weyl groups Hecke algebra and Kazhdan–Lusztig basis Spherical Hecke algebra Pre-canonical bases Positivity for Pre-canonical bases

Positive decomposition

M
≻α8,10

λ = M
⪰α8,10

λ [0, 3, 0, 2, 1, 2, 0, 0, 0, 0, 0, 0, 1, 4]ϖ

+q7M
≻α8,10

λ−α5,10−α4,9−α6,8−α5,7−α4,6
[0, 3, 2, 2, 0, 0, 0, 0, 0, 0, 1, 0, 1, 4]ϖ

+q4M
≻α8,10

λ−α5,14
[0, 3, 0, 3, 0, 2, 0, 0, 0, 0, 0, 0, 1, 3]ϖ

−q5M
≻α8,10

λ−α5,14−α7,9
[0, 3, 0, 3, 0, 3,−1, 0,−1, 1, 0, 0, 1, 3]ϖ

+q7M
≻α8,10

λ−α5,14−α4,13
[0, 3, 1, 2, 0, 2, 0, 0, 0, 0, 0, 0, 0, 4]ϖ

−q10M
≻α8,10

λ−α5,14−α4,13−α6,8−α5,7−α4,6
[0, 3, 2, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0, 4]ϖ

Yamil Sagurie Instituto de Matemática, Universidad de Talca

Positivity for pre-canonical bases in type A
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Root systems and Weyl groups Hecke algebra and Kazhdan–Lusztig basis Spherical Hecke algebra Pre-canonical bases Positivity for Pre-canonical bases

Positive decomposition

M
≻α8,10

λ = M
⪰α8,10

λ [0, 3, 0, 2, 1, 2, 0, 0, 0, 0, 0, 0, 1, 4]ϖ

+q7M
≻α8,10

λ−α5,10−α4,9−α6,8−α5,7−α4,6
[0, 3, 2, 2, 0, 0, 0, 0, 0, 0, 1, 0, 1, 4]ϖ

+q4M
≻α8,10

λ−α5,14
[0, 3, 0, 3, 0, 2, 0, 0, 0, 0, 0, 0, 1, 3]ϖ

−q5M
≻α8,10

λ−α5,14−α7,9
[0, 3, 0, 3, 0, 3,−1, 0,−1, 1, 0, 0, 1, 3]ϖ

+q7M
≻α8,10

λ−α5,14−α4,13
[0, 3, 1, 2, 0, 2, 0, 0, 0, 0, 0, 0, 0, 4]ϖ

−q10M
≻α8,10

λ−α5,14−α4,13−α6,8−α5,7−α4,6
[0, 3, 2, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0, 4]ϖ

Yamil Sagurie Instituto de Matemática, Universidad de Talca

Positivity for pre-canonical bases in type A
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Root systems and Weyl groups Hecke algebra and Kazhdan–Lusztig basis Spherical Hecke algebra Pre-canonical bases Positivity for Pre-canonical bases

Positivity for bad pairs

Since both λ− α5,14 − α4,13 and λ− α5,14 − α4,13 − α6,8 − α5,7 − α4,6 are
dominants, then we can get his positive decomposition!

M
≻α8,10

λ−α5,14−α4,13
[0, 3, 1, 2, 0, 2, 0, 0, 0, 0, 0, 0, 0, 4]ϖ

M
≻α8,10

λ−α5,14−α4,13−α6,8−α5,7−α4,6
[0, 3, 2, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0, 4]ϖ

Yamil Sagurie Instituto de Matemática, Universidad de Talca

Positivity for pre-canonical bases in type A
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Root systems and Weyl groups Hecke algebra and Kazhdan–Lusztig basis Spherical Hecke algebra Pre-canonical bases Positivity for Pre-canonical bases

Positivity for bad pairs

Set µ = λ− α5,14 − α4,13 and ν = λ− α5,14 − α4,13 − α6,8 − α5,7 − α4,6.

M
≻α8,10
µ = M

⪰α8,10
µ [0, 3, 1, 2, 0, 2, 0, 0, 0, 0, 0, 0, 0, 4]ϖ

+q8M
⪰α8,10
µ−α2,10−α4,9−α6,8−α5,7−α4,6

[1, 2, 3, 1, 0, 0, 0, 0, 0, 0, 1, 0, 0, 4]ϖ

+q5M
⪰α8,10
µ−α2,14

[1, 2, 1, 2, 0, 2, 0, 0, 0, 0, 0, 0, 0, 3]ϖ

−q6M
⪰α8,10
µ−α2,14−α7,9

[1, 2, 1, 2, 0, 3,−1, 0,−1, 1, 0, 0, 0, 3]ϖ

M
≻α8,10
ν = M

⪰α8,10
ν [0, 3, 2, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0, 4]ϖ

+q7M
⪰α8,10
ν−α2,10−α4,9

[1, 2, 3, 1, 0, 0, 0, 0, 0, 0, 1, 0, 0, 4]ϖ

+q5M
⪰α8,10
ν−α2,14

[1, 2, 2, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0, 3]ϖ

−q6M
⪰α8,10
ν−α2,14−α7,9

[1, 2, 2, 2, 0, 1,−1, 0, 0, 1, 0, 0, 0, 3]ϖ

Yamil Sagurie Instituto de Matemática, Universidad de Talca

Positivity for pre-canonical bases in type A



35/42

Root systems and Weyl groups Hecke algebra and Kazhdan–Lusztig basis Spherical Hecke algebra Pre-canonical bases Positivity for Pre-canonical bases

Positivity for bad pairs

Set µ = λ− α5,14 − α4,13 and ν = λ− α5,14 − α4,13 − α6,8 − α5,7 − α4,6.

M
≻α8,10
µ = M

⪰α8,10
µ [0, 3, 1, 2, 0, 2, 0, 0, 0, 0, 0, 0, 0, 4]ϖ

+q8M
≻α8,10
µ−α2,10−α4,9−α6,8−α5,7−α4,6

[1, 2, 3, 1, 0, 0, 0, 0, 0, 0, 1, 0, 0, 4]ϖ

+q5M
≻α8,10
µ−α2,14

[1, 2, 1, 2, 0, 2, 0, 0, 0, 0, 0, 0, 0, 3]ϖ

−q6M
≻α8,10
µ−α2,14−α7,9

[1, 2, 1, 2, 0, 3,−1, 0,−1, 1, 0, 0, 0, 3]ϖ

M
≻α8,10
ν = M

⪰α8,10
ν [0, 3, 2, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0, 4]ϖ

+q5M
≻α8,10
ν−α2,10−α4,9

[1, 2, 3, 1, 0, 0, 0, 0, 0, 0, 1, 0, 0, 4]ϖ

+q5M
≻α8,10
ν−α2,14

[1, 2, 2, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0, 3]ϖ

−q6M
≻α8,10
ν−α2,14−α7,9

[1, 2, 2, 2, 0, 1,−1, 0, 0, 1, 0, 0, 0, 3]ϖ

Yamil Sagurie Instituto de Matemática, Universidad de Talca

Positivity for pre-canonical bases in type A
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Root systems and Weyl groups Hecke algebra and Kazhdan–Lusztig basis Spherical Hecke algebra Pre-canonical bases Positivity for Pre-canonical bases

Positivity for bad pairs

M
≻α8,10
µ−α2,14

− qM
≻α8,10
µ−α2,14−α7,9

= M
⪰α7,9
µ−α2,14

[1, 2, 1, 2, 0, 2, 0, 0, 0, 0, 0, 0, 0, 3]ϖ

+q5M
⪰α7,9

µ−2α2,14
[2, 1, 1, 2, 0, 2, 0, 0, 0, 0, 0, 0, 0, 2]ϖ

+q10M
⪰α7,9

µ−3α2,14
[3, 0, 1, 2, 0, 2, 0, 0, 0, 0, 0, 0, 0, 1]ϖ

M
≻α8,10
ν−α2,14

− qM
≻α8,10
ν−α2,14−α7,9

= M
⪰α7,9
ν−α2,14

[1, 2, 2, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0, 3]ϖ

+q5M
⪰α7,9

ν−2α2,14
[2, 1, 2, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0, 2]ϖ

+q10M
⪰α7,9

ν−3α2,14
[3, 0, 2, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0, 1]ϖ

Yamil Sagurie Instituto de Matemática, Universidad de Talca

Positivity for pre-canonical bases in type A
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Positivity for bad pairs

M
⪰α7,9

µ−2α2,14
= M

⪰α6,8

µ−2α2,14
[2, 1, 1, 2, 0, 2, 0, 0, 0, 0, 0, 0, 0, 2]ϖ

+q3M
⪰α7,9

µ−2α2,14−α6,8−α5,7−α4,6
[2, 1, 2, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0, 2]ϖ

+q4M
⪰α7,9

µ−2α2,14−α6,14
[2, 1, 1, 2, 1, 1, 0, 0, 0, 0, 0, 0, 0, 1]ϖ

−q5M
⪰α7,9

µ−2α2,14−α6,14−α5,7
[2, 1, 1, 3, 0, 1,−1, 1, 0, 0, 0, 0, 0, 1]ϖ

M
⪰α7,9

ν−2α2,14
[2, 1, 2, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0, 2]ϖ

Yamil Sagurie Instituto de Matemática, Universidad de Talca

Positivity for pre-canonical bases in type A
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Positivity for bad pairs

M
⪰α7,9

µ−2α2,14
= M

⪰α6,8

µ−2α2,14
[2, 1, 1, 2, 0, 2, 0, 0, 0, 0, 0, 0, 0, 2]ϖ

+q3M
⪰α7,9

µ−2α2,14−α6,8−α5,7−α4,6
[2, 1, 2, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0, 2]ϖ

+q4M
⪰α7,9

µ−2α2,14−α6,14
[2, 1, 1, 2, 1, 1, 0, 0, 0, 0, 0, 0, 0, 1]ϖ

−q5M
⪰α7,9

µ−2α2,14−α6,14−α5,7
[2, 1, 1, 3, 0, 1,−1, 1, 0, 0, 0, 0, 0, 1]ϖ

M
⪰α7,9

ν−2α2,14
[2, 1, 2, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0, 2]ϖ

Yamil Sagurie Instituto de Matemática, Universidad de Talca

Positivity for pre-canonical bases in type A
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Positivity for bad pairs

M
⪰α7,9

µ−3α2,14
= M

⪰α6,8

µ−3α2,14
[3, 0, 1, 2, 0, 2, 0, 0, 0, 0, 0, 0, 0, 1]ϖ

+q3M
⪰α7,9

µ−3α2,14−α6,8−α5,7−α4,6
[3, 0, 2, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0, 1]ϖ

+q4M
⪰α7,9

µ−3α2,14−α6,14
[3, 0, 1, 2, 1, 1, 0, 0, 0, 0, 0, 0, 0, 0]ϖ

−q5M
⪰α7,9

µ−3α2,14−α6,14−α5,7
[3, 0, 1, 3, 0, 1,−1, 1, 0, 0, 0, 0, 0, 0]ϖ

M
⪰α7,9

ν−3α2,14
[3, 0, 2, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0, 1]ϖ

Yamil Sagurie Instituto de Matemática, Universidad de Talca

Positivity for pre-canonical bases in type A



38/42

Root systems and Weyl groups Hecke algebra and Kazhdan–Lusztig basis Spherical Hecke algebra Pre-canonical bases Positivity for Pre-canonical bases

Positivity for bad pairs

M
⪰α7,9

µ−3α2,14
= M

⪰α6,8

µ−3α2,14
[3, 0, 1, 2, 0, 2, 0, 0, 0, 0, 0, 0, 0, 1]ϖ

+q3M
⪰α7,9

µ−3α2,14−α6,8−α5,7−α4,6
[3, 0, 2, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0, 1]ϖ

+q4M
⪰α7,9

µ−3α2,14−α6,14
[3, 0, 1, 2, 1, 1, 0, 0, 0, 0, 0, 0, 0, 0]ϖ

−q5M
⪰α7,9

µ−3α2,14−α6,14−α5,7
[3, 0, 1, 3, 0, 1,−1, 1, 0, 0, 0, 0, 0, 0]ϖ

M
⪰α7,9

ν−3α2,14
[3, 0, 2, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0, 1]ϖ

Yamil Sagurie Instituto de Matemática, Universidad de Talca

Positivity for pre-canonical bases in type A
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Positivity for bad pairs

M
≻α8,10
µ−α2,14

− qM
≻α8,10
µ−α2,14−α7,9

= M
⪰α7,9
µ−α2,14

[1, 2, 1, 2, 0, 2, 0, 0, 0, 0, 0, 0, 0, 3]ϖ

+q5M
⪰α7,9

µ−2α2,14
[2, 1, 1, 2, 0, 2, 0, 0, 0, 0, 0, 0, 0, 2]ϖ

+q10M
⪰α7,9

µ−3α2,14
[3, 0, 1, 2, 0, 2, 0, 0, 0, 0, 0, 0, 0, 1]ϖ

M
≻α8,10
ν−α2,14

− qM
≻α8,10
ν−α2,14−α7,9

= M
⪰α7,9
ν−α2,14

[1, 2, 2, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0, 3]ϖ

+q5M
⪰α7,9

ν−2α2,14
[2, 1, 2, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0, 2]ϖ

+q10M
⪰α7,9

ν−3α2,14
[3, 0, 2, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0, 1]ϖ

Yamil Sagurie Instituto de Matemática, Universidad de Talca

Positivity for pre-canonical bases in type A
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Positivity for bad pairs

M
⪰α7,9
µ−α2,14

= M
⪰α6,8
µ−α2,14

[1, 2, 1, 2, 0, 2, 0, 0, 0, 0, 0, 0, 0, 3]ϖ

q3M
⪰α7,9
µ−α2,14−α6,8−α5,7−α4,6

[1, 2, 2, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0, 3]ϖ

+q4M
⪰α6,8
µ−α2,14−α6,14

[1, 2, 1, 2, 1, 1, 0, 0, 0, 0, 0, 0, 0, 2]ϖ

−q5M
⪰α6,8
µ−α2,14−α6,14−α5,7

[1, 2, 1, 3, 0, 1,−1, 1, 0, 0, 0, 0, 0, 2]ϖ

M
⪰α7,9
ν−α2,14

[1, 2, 2, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0, 3]ϖ

Yamil Sagurie Instituto de Matemática, Universidad de Talca

Positivity for pre-canonical bases in type A
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Positivity for bad pairs

M
⪰α7,9
µ−α2,14

= M
⪰α6,8
µ−α2,14

[1, 2, 1, 2, 0, 2, 0, 0, 0, 0, 0, 0, 0, 3]ϖ

q3M
⪰α7,9
µ−α2,14−α6,8−α5,7−α4,6

[1, 2, 2, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0, 3]ϖ

+q4M
⪰α6,8
µ−α2,14−α6,14

[1, 2, 1, 2, 1, 1, 0, 0, 0, 0, 0, 0, 0, 2]ϖ

−q5M
⪰α6,8
µ−α2,14−α6,14−α5,7

[1, 2, 1, 3, 0, 1,−1, 1, 0, 0, 0, 0, 0, 2]ϖ

M
⪰α7,9
ν−α2,14

[1, 2, 2, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0, 3]ϖ

Yamil Sagurie Instituto de Matemática, Universidad de Talca

Positivity for pre-canonical bases in type A
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Positive decomposition

M
≻α8,10

λ = M
⪰α8,10

λ [0, 3, 0, 2, 1, 2, 0, 0, 0, 0, 0, 0, 1, 4]ϖ

+q7M
≻α8,10

λ−α5,10−α4,9−α6,8−α5,7−α4,6
[0, 3, 2, 2, 0, 0, 0, 0, 0, 0, 1, 0, 1, 4]ϖ

+q4M
≻α8,10

λ−α5,14
[0, 3, 0, 3, 0, 2, 0, 0, 0, 0, 0, 0, 1, 3]ϖ

−q5M
≻α8,10

λ−α5,14−α7,9
[0, 3, 0, 3, 0, 3,−1, 0,−1, 1, 0, 0, 1, 3]ϖ

+q7M
≻α8,10

λ−α5,14−α4,13
[0, 3, 1, 2, 0, 2, 0, 0, 0, 0, 0, 0, 0, 4]ϖ

−q10M
≻α8,10

λ−α5,14−α4,13−α6,8−α5,7−α4,6
[0, 3, 2, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0, 4]ϖ

Yamil Sagurie Instituto de Matemática, Universidad de Talca

Positivity for pre-canonical bases in type A
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Positive decomposition

M
≻α8,10

λ = M
⪰α8,10

λ [0, 3, 0, 2, 1, 2, 0, 0, 0, 0, 0, 0, 1, 4]ϖ

+q7M
≻α8,10

λ−α5,10−α4,9−α6,8−α5,7−α4,6
[0, 3, 2, 2, 0, 0, 0, 0, 0, 0, 1, 0, 1, 4]ϖ

+q4M
≻α8,10

λ−α5,14
[0, 3, 0, 3, 0, 2, 0, 0, 0, 0, 0, 0, 1, 3]ϖ

−q5M
≻α8,10

λ−α5,14−α7,9
[0, 3, 0, 3, 0, 3,−1, 0,−1, 1, 0, 0, 1, 3]ϖ

+q7M
≻α8,10

λ−α5,14−α4,13
[0, 3, 1, 2, 0, 2, 0, 0, 0, 0, 0, 0, 0, 4]ϖ

−q10M
≻α8,10

λ−α5,14−α4,13−α6,8−α5,7−α4,6
[0, 3, 2, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0, 4]ϖ
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Positivity for pre-canonical bases in type A



42/42

Root systems and Weyl groups Hecke algebra and Kazhdan–Lusztig basis Spherical Hecke algebra Pre-canonical bases Positivity for Pre-canonical bases

Yamil Sagurie

Thank you for your attention
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Positivity for pre-canonical bases in type A
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