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Hecke algebra and Kazhdan-Lusztig basis
[e] lele}

Hecke algebra

Definition 1

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

(Hs +v)(Hs — v 1) 0 for s € S,
HH:H; --= HH;H;--- ms; times for s,t € S.

a reduced expression for x, set

*

For any x € W and & = s, 55, - - - 54
H; = Hsi1 Hsi2 - Hs, 1)

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

Theorem 2.1

H is a free Z[v,v~']-module with basis (Hy)zcw (called the standard basis).
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Hecke algebra and Kazhdan—Lusztig basis
[e]e] e}

Kazhdan—-Lusztig basis

By relation H2 = (v—! — v)H; + 1 for s € S, notice that
(Hs +v—v 1) (H;) = H2 4+ (v—v " )H; = (v —0)Hs+ (v—v HHs +1 = 1. (2)

So, H; are invertible for all s € S and therefore if = s;, 55, - - - 55, is a reduced

r
expression,
H'=H' -H'H]!

Sig Siy

is invertible too!

Definition 2

The Kazhdan—Lusztig involution ~: H — H, h — h, the Z-linear map defined as
follows

oot (3)

and extended to product as ring isomorphism.

LSTC
SXOmar
DO\
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Hecke algebra and Kazhdan-Lusztig basis
[e]e]e] ]

Kazhdan—-Lusztig basis

Theorem 2.2 (KL79)

There exist a unique basis {H |z € W} such that
Q H_ is self dual, i.e. Ez =H,.

Q@ H =H,+ Y hyH,y, for some hy, € vZ[v].
y<zx
The coefficients hy . € vZ[v] are called the Kazhdan—Lusztig polynomials.
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Spherical Hecke algebra
[e] Te]e]

Spherical Hecke algebra

Let H be the Hecke algebra of W, over Z [v,vil] with standard basis {H,} and
Kazhdan-Lusztig basis {H_ }. We define

For a finite subgroup H of W, we denote by 7 (q) the Poincaré polynomial of H,
defined as 71 (q) = X en gt

H = @ Lgyo
oeQ
where multiplication H™ x H? — H"7 is defined via
HTXHT 5 HT X THTT — H™
£(wo)

(z,y) = (z,7(y)) = W“’(y) =
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Spherical Hecke algebra
[e]e]e] )

Standard basis and Kazhdan—Lusztig basis for the spherical algebra

Standard basis

For A € Xt we define

Hy= Y of0)-to)y,.
zeEWO(N) W,

The set (H)),cx+ is the standard basis of the spherical algebra.
Kazhdan—Lusztig basis for the spherical algebra

H, =Hy,)-
And as before we have Kazhdan—Lusztig polynomials:

H, =H,+ Y huHy,,
p<A

where by, x = Ry 0(2)-
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Pre-canonical bases
O®000000

Pre-canonical bases

We can define an additional basis of H as follows

N, := Z 05(90\))—4(9(#))1{”
IT5N
where the Kazhdan-Lusztig basis expansion is expressed as:
H, = > a),(v)N,
H<A

The coefficients ay ,(v) € Z[q] are called the Atomic polynomials. In general, we say
that H, admits an atomic decomposition if ay ,(v) € Z>o.

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

Definition

For i > 2 and A € X1 we define

N;\ E= Z (—q)ulﬂ)\_zaeja, and Ni = H)\.

ICe=i
The sets (N} ),cx+ are bases to the spherical Hecke algebra for each i > 1 and @

q =2
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Pre-canonical bases
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Pre-canonical bases

Conjecture (Libedinsky, Patimo, Plaza)

Fori>2and A€ X+

a+1 E : i
N)\ = ’r“u(’/\N‘u’7
peX+

the polynomials 7, x € Z>¢[q].
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Pre-canonical bases
[e]o]e] lelelele)

M - elements

Definition

For A C ® and )\ € X, we define

" .
M= (oH s o
ICA

On M - elements we have the following relation
A _ Al A\{a}
My = M} —qM M

In particular, if A = ®2% then M4 = Ng\.
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Pre-canonical bases
O000@000

Positive roots in Ay

aq,12

aq,11 Q2,12

Q1,10 Q2,11 Q312

a9 Q2,10 Q3,11 Q412

Qa9 a3.10 Qg1 Q512

Q39 Qq.10 Q511 Q6,12

Q9 Q510 Q6,11 Q712

Q5.9 Q6,10 Q711 Q8,12

Q5.8 Q6.9 Q7,10 Qg.11 Q9,12

Q5.7 Q68 Qr9 Qasg.10 Q911 Q10,12

Q6.7 Qarg Qagg Q910 Q10,11 Q11,12
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Pre-canonical bases
[e]o]e]e]e] lele)

Ex. action of s, on ®=3

112
1,11 212
1,10 @211 312
a9 @210 311 Q412
18 Q29 3,10 Q411 Q512
g7 [EHX] @39 Q410 Q511 g 12
1.6 Qo7 a3 Qg9 Q510 a6 11 Q712
a15 a6 g7 Q48 Q59 Q6,10 711 Q812
a4 Qg5 36 Qy 7 Q58 6.9 710 ag11 Q912
7 N
@13 Qg4 ags Q4.6 Q57 Q6.8 Qar9 ag.10 911 10,12
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Pre-canonical bases
000000

Two subsets of positive roots

Q1,12
y.11 2,12
Q1,10 Q211 3,12
Q19 Q210 @311 Qg1
aig Qa9 Qaz 1o Qq11 Q512

o7 08 Q39 010 Q511 Q6,12

aye Q27 agg Qg9 Q5,10 Q611 Q712
Q15 Q26 Qg7 Qyg Qs9 Q6,10 Q711 Qg 12
Q14 Q5 Q36 Qg7 Qasg Qg9 Q710 ag 11 9,12
a3 Q24 azs g6 Q57 agg ar9 Qg 10 Q9,11 Q10,12

012 23 034 Oy Q56 Qg7 arg 039 Q9,10 Qo1 Q112
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Pre-canonical bases

Pre-canonical bases
0000000

Q1,10

Q2,11

3,12

N

N6

N5

/061,0 Q210 @311 a4,12\ -
/041,8 Qa9 Qaz 10 Qy11 05,12\ N N?
/611_7 Q28 Qg9 Q4,10 Q511 Ots.lz\
/(11.6 Q27 Qzg Qa9 5,10 Q.11 (17.12\
/CYI,.a Q26 Qg7 Qyg Qs9 Q6,10 Q711 048.12\

/011,4 Qa5 Q36 Q7 Qasg g9 Q710 Qg1 059,12\

/Utl.s Q24 azs g6 Q57 agg Q79 Qg 10 Q9,11 am‘lz\
/061,2 Qg3 Qs Qg5 Q56 Qg7 arg Qs9 Q9,10 Q10,11 alm\
H =
5 :
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Positivity for Pre-canonical bases
O®000000000000000000

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, oy j = ag,10 (ht(as,10) =3) and A =[0,3,0,2,1,2,0,0,0,0,0,0,1,4]«

We will describe the positive expansion of the element M:as‘lo in terms of the

M-elements M™% for a € [a1,3, a8,10]-

Instituto de Matematica, Universidad de Talca
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Reverse decomposition

= -
M7 = MO [0,3,0,2,1,2,0,0,0,0,0,0,1,4]
Qg 10
_qMA_QS,IO [07370727172717_1707_17170v174]w
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Reverse decomposition

= -
M0 = M [0,3,0,2,1,2,0,0,0,0,0,0,1,4]
_qQM:fi’;‘)lo [07 37 07 37 07 27 07 07 07 _17 17 07 17 4]127
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Positivity for Pre-canonical bases
000@0000000000000000

Reverse decomposition

MOS0 = Mo [0,3,0,2,1,2,0,0,0,0,0,0,1, 4]
M L, 10,3,0,3,0,3,-1,0,-1,0,1,0,1,4]
—q3M§fj;°12 [0,3,0,3,0,2,0,0,0,0,0,—1,2,4]
+'MLS o 10,3,0,3,0,3,-1,0,-1,1,0,-1,2,4]
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Positivity for Pre-canonical bases
000@0000000000000000

Reverse decomposition

MOS0 = Mo [0,3,0,2,1,2,0,0,0,0,0,0,1, 4]
ML L, 10,3,0,3,0,3,-1,0,-1,0,1,0,1,4]
—q4M;fz’;014 [0,3,0,3,0,2,0,0,0,0,0,0,1, 3]
+q5M;_aZ'51’014_a7’9 [0,3,0,3,0,3,—1,0,—1,1,0,0,1, 3]
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Reverse decomposition

M?“S’w = Mo [0,3,0,2,1,2,0,0,0,0,0,0,1,4] -
—q4M;—fz’5120_a4’9 [0,3,1,2,0,2,0,0,—1,0,1,0,1,4] »
—¢'M 5 [0,3,0,3,0,2,0,0,0,0,0,0, 1, 3]
+q5M;‘ji'51)0147a7)9 [0,3,0,3,0,3,-1,0,—1,1,0,0,1, 3]
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Reverse decomposition

Mf“s’“’ = MR [0,3,0,2,1,2,0,0,0,0,0,0,1, 4]
AN 48,10
—q M)\—a5’10—044’9—046)8 [0737172717]-’07_1907071707174]w
AN 8,10
—-q M)\7a5,14 [0737 0’3707 2a 0707 Oa 0707 0a173]w
-
+q5MAfZ;,(i4—a7,9 [0, 37 07 37 07 37 _15 07 _la 1> Oa Oa 1) 3}17}

—°M, OB [0,3,1,2,0,2,0,0,0,-1,0,1,1,4]

A—as5,10— 4,11

+q6M>a8Y1O [07371’27171’07_1717_170717174}’w

A—a5,10— 4,11 — Q6,8

Yamil Sagurie Instituto de Matematica, Universidad de Talca
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Reverse decomposition

Mf“s’“’ = MR [0,3,0,2,1,2,0,0,0,0,0,0,1, 4]
AnNg 8,10
—q M)\—a5’10—044’9—046)8 [07 37 17 27 17 1’ 07 _17 07 07 17 07 17 4]w
—*M, [0,3,0,3,0,2,0,0,0,0,0,0,1,3]
-
+q5MAfZ;,(i4—a7,9 [0, 37 07 37 07 37 _15 07 _la 1> Oa Oa 1) 3}17}

—SM; B0 [0,3,1,2,0,2,0,0,0,0,-1,0,2,4]

A—as 12—04g,11

+q7M>a8Y1O [07371a27171a07_171707_1707274}w

A—a5 12— 04,11 Q6,8
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Reverse decomposition

Mf“s’“’ = MR [0,3,0,2,1,2,0,0,0,0,0,0,1, 4]
AnNg 8,10
—q M)\—a5’10—044’9—046)8 [07 37 17 27 17 1’ 07 _17 07 07 17 07 17 4]w
—*M, [0,3,0,3,0,2,0,0,0,0,0,0,1,3]
-
+q5MAfZ;,(i4—a7,9 [0, 37 07 37 07 37 _15 07 _la 1> Oa Oa 1) 3}17}

—SM; B0 [0,3,1,2,0,2,0,0,0,0,0,~1,1,5]

A—as5 12— 04,13

+q7M>a8Y1O [07371’27171’07_17170707_17175}’w

A—as5,12—Q4,13— 6,8
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Positivity for Pre-canonical bases
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Reverse decomposition

Mf“s’“’ = MR [0,3,0,2,1,2,0,0,0,0,0,0,1, 4]
AnNg 8,10
—q M)\—a5’10—044’9—046)8 [07 37 17 27 17 1’ 07 _17 07 07 17 07 17 4]w
—*M, [0,3,0,3,0,2,0,0,0,0,0,0,1,3]
-
+q5MAfZ;,(i4—a7,9 [0, 37 07 37 07 37 _15 07 _la 1> Oa Oa 1) 3}17}

—qTM B0 [0,3,1,2,0,2,0,0,0,0,0,0,0,4]

A—ap5,14— 4,13

+q8M>a8Y1O [07371a27171a07_1917070707074]w

A—as5,14—Q4,13— 6,8
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Reverse decomposition

MOS0 = Mo [0,3,0,2,1,2,0,0,0,0,0,0,1, 4]
— M s [0,3,1,2,1,1,0,~1,0,0,1,0,1,4]
—q4M;(jz’5134 [0,3,0,3,0,2,0,0,0,0,0,0,1, 3]
+q5M;(_12’51’014_a7’9 [0,3,0,3,0,3,-1,0,—1,1,0,0,1,3]

—qTM 80 [0,3,1,2,0,2,0,0,0,0,0,0,0,4]

A—ap5 14— 04,13

+qOM 2810 [0,3,1,3,0,1,—1,0,1,0,0,0,0, 4]

A—as5,14— Q4,13 — Q6,8 — Q5,7
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Reverse decomposition

MOS0 = Mo 0,3,0,2,1,2,0,0,0,0,0,0,1, 4w
) 2

—g* M 80 [0,3,1,2,1,1,0,~1,0,0,1,0,1, 4]
q A—as5 10— 4,0 — Q6,8 99y Ly 4y Ly Ly Uy y U, U, LUy L, Flo
ANg 98,10

—-q M)\fa5714 [073707 3707270» 0707 0» 0707 1» 3}@

-
+q5M)\_z’51’014_a7’9 [0>35 01 3)0’ 31 _1a Oa _17 17 0707 17 S]w

—qTM 80 [0,3,1,2,0,2,0,0,0,0,0,0,0,4]

A—a5 14— 04,13

+qloM; 810 [0,3,2,2,0,0,0,0,1,0,0,0,0,4]

A—Q5,14— Q4,13 Q6,8 — Q5,7 — Q4,6
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Positivity for Pre-canonical bases
0O000@000000000000000

Reverse decomposition

Mf“s’“’ = My eE [0,3,0,2,1,2,0,0,0,0,0,0,1, 4]
TAAT 98,10
—q M>\_045,10_044,9_0¢6,8_05,7_‘3‘4,6 [073727270707 070707 071707174}17)
—*M, [0,3,0,3,0,2,0,0,0,0,0,0,1,3]
-
+PMITO [0,3,0,3,0,3,-1,0,-1,1,0,0, 1, 3]

—qTM 80 [0,3,1,2,0,2,0,0,0,0,0,0,0,4]

A—ap5 14— 04q,13

+qloM; 810 [0,3,2,2,0,0,0,0,1,0,0,0,0,4]

A—Qa5,14— Q4,13 Q6,8 — Q5,7 — Q4,6
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Positive decomposition

MOS0 = Mo [0,3,0,2,1,2,0,0,0,0,0,0,1,4]
+<17M:f§’51,010_a4,9_a6,8_a5,7_a4,6 [0,3,2,2,0,0,0,0,0,0,1,0,1,4]
M8 [0,3,0,3,0,2,0,0,0,0,0,0, 1, 3]
—q5M:fZ’5l)014_a7)9 [0,3,0,3,0,3,—1,0,—1,1,0,0, 1, 3]

+qTM 280 [0,3,1,2,0,2,0,0,0,0,0,0,0,4]

A—as5 14—4,13

—q!OM 810 [0,3,2,2,0,0,0,0,1,0,0,0,0, 4]

A—Qp5,14— 0y 13— Q6,8 — Q5,7 04,6

Yamil Sagurie Instituto de Matematica, Universidad de Talca
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Positive decomposition

MOS0 = MOS0y [0,3,0,2,1,2,0,0,0,0,0,0,1,4]
+<17M:f§’51,010_a4,9_a6,8_a5,7_a4,6 [0,3,2,2,0,0,0,0,0,0,1,0,1,4]
M8 [0,3,0,3,0,2,0,0,0,0,0,0, 1, 3]
—q5M:fZ’5l)014_a7)9 [0,3,0,3,0,3,—1,0,—1,1,0,0, 1, 3]

+qTM 280 [0,3,1,2,0,2,0,0,0,0,0,0,0,4]

A—as5 14—4,13

—q!OM 810 [0,3,2,2,0,0,0,0,1,0,0,0,0, 4]

A—Qp5,14— 0y 13— Q6,8 — Q5,7 04,6

Yamil Sagurie Instituto de Matematica, Universidad de Talca
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Positive decomposition

MOS0 = Mo [0,3,0,2,1,2,0,0,0,0,0,0,1,4]
+‘17M:f3’51,010—a4,9—a6,8—a5,7—a4,6 [0,3,2,2,0,0,0,0,0,0,1,0,1,4]
+q4M:fi’5124 [0,3,0,3,0,2,0,0,0,0,0,0,1, 3]
quMjij{OWaw [0,3,0,3,0,3,—1,0,—1,1,0,0, 1, 3]

+qTM 280 [0,3,1,2,0,2,0,0,0,0,0,0,0,4]

A—as5 14—4,13

—q!OM 810 [0,3,2,2,0,0,0,0,1,0,0,0,0, 4]

A—Qp5,14— 0y 13— Q6,8 — Q5,7 04,6

Yamil Sagurie Instituto de Matematica, Universidad de Talca
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Positive decomposition for good pairs

M7 810 T es10 = MI%7°  [0,3,0,3,0,2,0,0,0,0,0,0,1,3]o

A—oa5,14 A—as14—a7g A—as,14

Yamil Sagurie
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Positive decomposition for good pairs

»asg 10 »asg 10 _ rarg
M>\_0‘5’14 —qM>\_o‘5’14_0‘7’9 = M>\_0‘5,14 [0,3,0,3,0,2,0,0,0,0,0,0,1, 3] =
2\ [ZO7,9
+q MA—O&5’14—O¢8’10 [07 37 07 37 07 27 17 _17 07 _17 1) 07 17 3]w
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Positive decomposition for good pairs

»asg 10 »asg 10 _ rarg
M>\_0‘5’14—qM>\_O‘5’14_0‘7’9 = M>\_0‘5,14 [0,3,0,3,0,2,0,0,0,0,0,0,1, 3] =
5N 7,9
+M3TP L, 11,2,0,3,0,2,0,0,0,0,0,0,1,2)
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Positive decomposition for good pairs

»asg 10 »asg 10 _ rarg

M>\_0‘5’14—qM>\_O‘5’14_0‘7’9 = M>\_0‘5,14 [0,3,0,3,0,2,0,0,0,0,0,0,1, 3|
5N 7,9
+M3T? o, [1,2,0,3,0,2,0,0,0,0,0,0,1,2]
10\ f=Q7,9
+¢'OMIT0 s, [21,0,3,0,2,0,0,0,0,0,0,1, 1]
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Positivity for pre-canonical bases in type A



Positivity for Pre-canonical bases
0000000 @000000000000

Positive decomposition for good pairs

»asg 10 »asg 10 _ rarg

MA—a5,14_ M>\_0‘5’14_0‘7’9 = M>\_0‘5,14 [0,3,0,3,0,2,0,0,0,0,0,0,1, 3|
5N 7,9
+M3T? o, [1,2,0,3,0,2,0,0,0,0,0,0,1,2]
10\ f=Q7,9
+¢'OMIT0 s, [21,0,3,0,2,0,0,0,0,0,0,1, 1]

+qIML T [3,0,0,3,0,2,0,0,0,0,0,0,1,0]c

A—as,14—302,14

Yamil Sagurie Instituto de Matematica, Universidad de Talca

P y for pre-canonical base



Positivity for Pre-canonical bases
0000000 @000000000000

Positive decomposition for good pairs

M:fi’;L— Mjfi’;f;_w’g = Mff;’zm [0,3,0,3,0,2,0,0,0,0,0,0, 1, 3]
+ 5M§°‘;:14 s [1,2,0,3,0,2,0,0,0,0,0,0,1, 2] =
+q10M§a;:14 2014 [21,0,3,0,2,0,0,0,0,0,0,1, 1]
+gMLT o, [3,0,0,3,0,2,0,0,0,0,0,0,1,0]

+q2OMEOTO [4,-1,0,3,0,2,0,0,0,0,0,0,1, —1],

A—as 14 —402 14

Yamil Sagurie Instituto de Matematica, Universidad de Talca

Positivity for pre-canonical bases in type A



Positivity for Pre-canonical bases
0000000 @000000000000

Positive decomposition for good pairs

»asg 10 »asg 10 _ rarg

MA—a5,14_ M>\_0‘5’14_0‘7’9 = M>\_0‘5,14 [0,3,0,3,0,2,0,0,0,0,0,0,1, 3|
5N 7,9
+M3T? o, [1,2,0,3,0,2,0,0,0,0,0,0,1,2]
10\ f=Q7,9
+¢'OMIT0 s, [21,0,3,0,2,0,0,0,0,0,0,1, 1]

+qIML T [3,0,0,3,0,2,0,0,0,0,0,0,1,0]c

A—as,14—302,14

Yamil Sagurie Instituto de Matematica, Universidad de Talca

P y for pre-canonical base



Positivity for Pre-canonical bases
0000000 0e00000000000

Positive decomposition

MOS0 = MOS0 [0,3,0,2,1,2,0,0,0,0,0,0,1,4]
+‘17M:f3’51,010—a4,9—a6,8—a5,7—a4,6 [0,3,2,2,0,0,0,0,0,0,1,0,1,4]
+q4M§f§=5{°14\/ [0,3,0,3,0,2,0,0,0,0,0,0,1, 3]
quMjij{OWaw [0,3,0,3,0,3,—1,0,—1,1,0,0, 1, 3]

+qTM 280 [0,3,1,2,0,2,0,0,0,0,0,0,0,4]

A—as5 14—4q,13

—qtOM 810 [0,3,2,2,0,0,0,0,1,0,0,0,0, 4]

A—Qp5, 14— 04,13 — Q6,8 — Q5,7 04,6

Yamil Sagurie Instituto de Matematica, Universidad de Talca
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Positivity for Pre-canonical bases
000000000 e0000000000

Positive decomposition

MOS0 = MOS0 [0,3,0,2,1,2,0,0,0,0,0,0,1,4]
+‘17M:f3’51,010—a4,9—a6,8—a5,7—a4,6 [0,3,2,2,0,0,0,0,0,0,1,0,1,4]
+q4M§fZ’;’OM\/ [0,3,0,3,0,2,0,0,0,0,0,0,1, 3]
—q5M:fZ'51)014_a7’9\/ [0,3,0,3,0,3,—1,0,—1,1,0,0,1, 3]

+q"M7 &0 [0,3,1,2,0,2,0,0,0,0,0,0,0,4]

A—as,14— 04,13

—glOM} B0 [0,3,2,2,0,0,0,0,1,0,0,0,0,4]

A—Q5,14— 04,13 — Q6,8 — Q5,7 04,6

Yamil Sagurie Instituto de Matematica, Universidad de Talca

Positivity for pre-canonical bases in type A



Positivity for Pre-canonical bases
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Positivity for bad pairs

Since both \ — Q5,14 — (4,13 and \ — Q5,14 — 014,13 — Q6,8 — Q5,7 — (4,6 are
dominants, then we can get his positive decomposition!

1Y S [0,3,1,2,0,2,0,0,0,0,0,0,0,4]

A—o5,14— 04,13

1Y S [0,3,2,2,0,0,0,0,1,0,0,0,0,4]

A—a5,14— 04,13 Q6,8 — 5,7 — Q4,6

Yamil Sagurie

Positivity for pre-canonical bases in type A



Positivity for Pre-canonical bases
00000000000 e00000000

Positivity for bad pairs

Set p=X—as514 —ag13and v =X —as514 — 04,13 — Q8 — 5,7 — Q4.6-

M, 80— ME"“O [0,3,1,2,0,2,0,0,0,0,0,0,0, 4] -
ML o aesasrans  [12:3,1,0,0,0,0,0,0,1,0,0,4]c
+q5MEf§'21f)l4 [1,2,1,2,0,2,0,0,0,0,0,0,0, 3] -
—quffi;L_am [1,2,1,2,0,3,-1,0,—1,1,0,0,0, 3]

MO0 \ZOs10 [0,3,2,2,0,0,0,0,1,0,0,0,0, 4] -
ML [1,2,3,1,0,0,0,0,0,0,1,0,0, 4]
+q5M§f§';ﬁ4 1,2,2,2,0,0,0,0,1,0,0,0,0,3]o
—gSMZ o8 10 [1,2,272,0,17—1,0,0,1,0,0,0,%

v—a2 14—a7,9

Yamil Sagurie Instituto de Matematica, Universidad de Talca
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Positivity for Pre-canonical bases
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Positivity for bad pairs

Set p=X—as514 —ag13and v =X —as514 — 04,13 — Q8 — 5,7 — Q4.6-

MOS0 = MO0 [0,3,1,2,0,2,0,0,0,0,0,0,0, 4]
ML e asraseY [1,2:3,1,0,0,0,0,0,0,1,0,0,4]c
+q5M:f§2{°14 [1,2,1,2,0,2,0,0,0,0,0,0,0,3] =
—*M N [1,2,1,2,0,3,—1,0,—~1,1,0,0,0, 3]

MO0 \IOs10 [0,3,2,2,0,0,0,0,1,0,0,0,0,4] -
+OM B0 [1,2,3,1,0,0,0,0,0,0,1,0,0,4] o
+PM, 0 1,2,2,2,0,0,0,0,1,0,0,0,0,3]w
—*M [1,2,2,2,0,1,—1,0,0,1,0,0%

Yamil Sagurie Instituto de Matematica, Universidad de Talca

Positivity for pre-canonical bases in type A



Positivity for Pre-canonical bases
0000000000000 e000000

Positivity for bad pairs

»ag 10 o, 10 _ zar9
MH70‘2,14 - qM‘u,foz27147a779 - MH,D‘2114 [17 2v 17 27 Ov 27 07 0707 07 0707 07 3]w
5N 7,9
+ML T [2,1,1,2,0,2,0,0,0,0,0,0,0,2]c
100\ f 7,9
+q MM—3a2,14 [3707 1727 072707 0707 07 0707 07 1]w
o -a o ,
M, o, M B e = MUY, [1,2,2,2,0,0,0,0,1,0,0,0,0,3]=
o
+°M;°50 . [2,1,2,2,0,0,0,0,1,0,0,0,0,2]x
zaz9
JrquV_gaz,h1 [3,0,2,2,0,0,0,0,1,0,0,0,0,1] =

Yamil Sagurie Instituto de Matematica, Universidad de Talca

Positivity for pre-canonical bases in type A



Positivity for Pre-canonical bases
0000000000000 0e00000

Positivity for bad pairs

>arg _ zag,8
Mu—2a2714 - MM—2a2714 [2717172707 270)07 070v07 07 0) 2]w
+PMEoT2 [2,1,2,2,0,0,0,0,1,0,0,0,0,2]s

p—202 14— Q6,8 — 05,7 — Q4,6

Zar9
p—202 14— 06,14

+'M 2,1,1,2,1,1,0,0,0,0,0,0,0, 1]

Zar9
p—202 14— 06,14 — Q5,7

—¢°M [2,1,1,3,0,1,-1,1,0,0,0,0,0,1] =

S 2,1,2,2,0,0,0,0,1,0,0,0,0,2]

v—2a2 14

Yamil Sagurie Instituto de Matematica, Universidad de Talca

P y for pre-canonical base



Positivity for Pre-canonical bases
0000000000000 0e00000

Positivity for bad pairs

>arg _ zag,8
Mu—2a2714 - MM—2a2714 [2717172707 270)07 070v07 07 0) 2]w
+PMEoT2 [2,1,2,2,0,0,0,0,1,0,0,0,0,2]s

p—202 14— Q6,8 — 05,7 — Q4,6

Zar9
p—202 14— 06,14

+'M 2,1,1,2,1,1,0,0,0,0,0,0,0, 1]

Zar9
p—202 14— 06,14 — Q5,7

—¢°M [2,1,1,3,0,1,-1,1,0,0,0,0,0,1] =

S 2,1,2,2,0,0,0,0,1,0,0,0,0,2]

v—2a2 14

Yamil Sagurie Instituto de Matematica, Universidad de Talca

P y for pre-canonical base



Positivity for Pre-canonical bases
0000000000000 00e0000

Positivity for bad pairs

rar9 _ o8
1\/IM_3C¥2714 = Mu—3a2,14 [3,0,1,2,0,2,0,0,0,0,0,0,0,1] %
+3M O [3,0,2,2,0,0,0,0,1,0,0,0,0, 1]

p—3a2 14— 6,8 — 05, 7— Q4,6

Zarg
p—302 14— 6,14

+'M [3,0,1,2,1,1,0,0,0,0,0,0,0,0]

Zarg
p—3a2 14— 06,14 — Q5,7

_qSM [370717370717_17170707 070707 O]W

zaz79

M [3,0,2,2,0,0,0,0,1,0,0,0,0, 1]

v—3a2 14

Yamil Sagurie Instituto de Matematica, Universidad de Talca

P y for pre-canonical base



Positivity for Pre-canonical bases
0000000000000 00e0000

Positivity for bad pairs

MTe = M [3,0,1,2,0,2,0,0,0,0,0,0,0, 1]
M T e ens  [3,0,2,2,0,0,0,0,1,0,0,0,0,1]
+q4MEf§£2’l4_a6’l4 [3,0,1,2,1,1,0,0,0,0,0,0,0, 0]
—PMEOTE 3,0,1,3,0,1,—-1,1,0,0,0,0,0, 0]«

p—302, 14— 06,14 — Q5,7

MZ7e [3,0,2,2,0,0,0,0,1,0,0,0,0, 1]

v—3a2 14

Yamil Sagurie Instituto de Matematica, Universidad de Talca

Positivity for pre-canonical bases in type A



Positivity for Pre-canonical bases
0000000000000 000e000

Positivity for bad pairs

»ag 10 o, 10 _ zar9
Mu7a2Y14 - qM‘u,foz27147a779 - Mufo¢2114 [17 27 17 2707 27 0707 07 0707 07 073]171
5N 7,9
+q Mu—2az,14\/ 2,1,1,2,0,2,0,0,0,0,0,0,0, 2] -
10N\ f 7,9
+g'OM T [3,0,1,2,0,2,0,0,0,0,0,0,0, 1]
o -a o ,
M, M e = MUY, [1,2,2,2,0,0,0,0,1,0,0,0,0,3]=
+PMELS v [2,1,2,2,0,0,0,0,1,0,0,0,0,2)

+OML TS VT [3,0,2,2,0,0,0,0,1,0,0,0,0,1]x

v—3a2 14

Yamil Sagurie Instituto de Matematica, Universidad de Talca

Positivity for pre-canonical bases in type A



Positivity for Pre-canonical bases
000000000000 00000e00

Positivity for bad pairs

zaro _ Z 6,8
M,u,fa2714 - Mu7a2114 [1727]-)2707 2v07 070v07 07 0)07 3]w
3N 7,9
PMETE e casrans [1,2,2,2,0,0,0,0,1,0,0,0,0,3]s
iM% 1,2,1,2,1,1,0,0,0,0,0,0,0, 2]

p—02 14— Q6,14

—PMEXe8 [1,2,1,3,0,1,—1,1,0,0,0,0,0, 2]

H—Q2 14— 06,14 — 05,7

=az7.9
v—o 14

[1,2,2,2,0,0,0,0,1,0,0,0,0,3]w

Yamil Sagurie Instituto de Matematica, Universidad de Talca

P y for pre-canonical base



Positivity for Pre-canonical bases
000000000000 00000e00

Positivity for bad pairs

MO = MY [1,2,1,2,0,2,0,0,0,0,0,0,0, 3]
M7 v’ [1,2,2,2,0,0,0,0,1,0,0,0,0, 3]

H—02,14— Q6,8 — Q5,746

Zag,8
p—a2,14—a6,14

+¢'M [1,2,1,2,1,1,0,0,0,0,0,0,0, 2]
Zag,8

—_g° _
q M/_L—OLQ,14—0¢6,14_0‘5’7 [1:27173:0717 17170707070:072}7:;

=ar7.9
v—og, 14

(1,2,2,2,0,0,0,0,1,0,0,0,0,3]=

Yamil Sagurie Instituto de Matematica, Universidad de Talca
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Positivity for Pre-canonical bases
000000000000 000000e0

Positive decomposition

MOS0 = MOS0 [0,3,0,2,1,2,0,0,0,0,0,0,1,4]c
M s as—ans [0,3,2,2,0,0,0,0,0,0,1,0,1,4] o
+q4M§fZ’;’OM\/ [0,3,0,3,0,2,0,0,0,0,0,0,1,3]
ML [0,3,0,3,0,3,~1,0,-1,1,0,0, 1, 3],

+q" M 810 v’ [0,3,1,2,0,2,0,0,0,0,0,0,0,4]

A—as5 14—0q,13

—qtOM 810 v'0,3,2,2,0,0,0,0,1,0,0,0,0,4] -

A—Qp5, 14— 0,13 — Q6,8 — Q5,7 04,6

Yamil Sagurie Instituto de Matematica, Universidad de Talca

Positivity for pre-canonical bases in type A



Positivity for Pre-canonical bases
000000000000 000000e0

Positive decomposition

MOS0 = MOS0 [0,3,0,2,1,2,0,0,0,0,0,0,1,4]c
M aes—arane™ [0,3,2,2,0,0,0,0,0,0,1,0,1,4] o
+q4M§fZ’;’OM\/ [0,3,0,3,0,2,0,0,0,0,0,0,1,3]
ML [0,3,0,3,0,3,~1,0,-1,1,0,0, 1, 3],

+q" M 810 v’ [0,3,1,2,0,2,0,0,0,0,0,0,0,4]

A—as5 14—0q,13

—qtOM 810 v'0,3,2,2,0,0,0,0,1,0,0,0,0,4] -

A—Qp5, 14— 0,13 — Q6,8 — Q5,7 04,6

Yamil Sagurie Instituto de Matematica, Universidad de Talca

Positivity for pre-canonical bases in type A



Positivity for Pre-canonical bases
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Yamil Sagurie

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