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Background: Irwin-Hall limits
-

Defjletlla,b3 denote a uniform continuous Notation write
random variable supported on Cadd .

The Mth Irwin-Hall distribution , ÷÷÷tanI%
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Background: Irwin-Hall limits
-

Rend Our motivation in 43115203 was to study the distribution of the

major index on standard Young tableaux, generalizing earlier work
on the major index ofpermutations and words

.

Des#12,479,103
has des"
:
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iii.iii.*①
- an integer majus

partition



Background: Irwin-Hall limits
-

Deft Each integer partition tin has a random variable X, lmaj]

ED Distributions of Xalmaj] :



Background: Irwin-Hall limits
#

Note .Xis,⇒Cmaj3
'

looks like
"

IHElko,Belko, D !

• 458,3%5,52,2)Cmaj]
" looks like

"

N !

Deft Given a partition hella, . . a) ten, let Reid On Findstat

aftlld.sn-mad late .

exx.is
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Background: Irwin-Hall limits
-

Third (Billey-Konralinka-S. lBKS20, Thm . 1.D)

Suppose K", X", .. . is a sequence
ofpartitions. ThenXxmcmaj3¥" Emap

converges in distribution if and only if
•II aftH''Mso; or

:
him-o and afthintsMax; or

the distribution of Xxancmaj]
*
is eventually constant.

The limit law is N in case lit, IHink in case Iii), and discrete in case Ciii) .



Background: Irwin-Hall limits
-

Ideas The moduli space
of distributions under Gay) the Livy metric:
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Hook Length Formulas
-

Rend Proof in EBKS20,1hm . 1.73 relies on Stanley's
g-hook length Formula:

%¥mT%q#HI]
ratio is key to

Chez
cumutant formula !

then method ofmoments

QJ what other combinatorial statistics arise as quotients of
g-integers? Kydatomic generating functions ) keg.ly?n?qgt4I



Hook Length Formulas
-

Thmj The rank on semistandard tableaux of shape X and entries Sm is

*E.iii.
""

si
"attic:*

-

i
"

.tn
"

--

Stanley's g-hook-content formula g-Weyl dimension formula (type A)

Thin The size on plane partitions in an axbxc box
is

÷...:S.
"" iii.¥¥÷÷, Imam.non



Hook Length Formulas
-

Deft let P be a forest viewed as a poset with roots as
maximal elements

.

Fix an order-preserving bijection w: Ps Cn] .
Let LIP

,
D= { linear extensions of P, viewed as permutations of G) via w}.

The inversion number of ITESn is invhtt #{Cig) : kicjsn, Ali)>Hj)} .

ED 4

"
(P
,
D= z 3 LIP

,D= { 1234,1324} ⇒ inv's = { 0,13

If



Hook Length Formulas
-

Thd ( Stanley, Bjorner-Wachs)

£6,9,
"""!HI

u
Chloe .

QJ What does the moduli space of
Forest distributions

Merest = { xpKind}
look like?



DUSTPAN Distributions
-

Deft the rank of P is the length ofa maximal chain .

Thin ("Generic
"

case) Given a sequence of Forests P,

Xpfind* ⇒No,D

if

lPlex and Iims
up "nhp s l .

Ideas
.

.
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DUSTPAN Distributions
-

Let relPl and crank①
.

QJ Consider the set of rooted
,
unlabeled forests with n vertices,

::::i:¥¥÷:÷:;÷::::::::÷
Rend Boutin- Aajolet proved ElinCrn for binary trees.

Typically Elfin Dik for ordered/labeled variations.

Icertainly limsup Is
l is

"

typical
" !)



DUSTPAN Distributions
-

Rent the "

degenerate
"

case nm hides a world of behavior !!

Deft let le Ktit, . . .) : tis 03 and

tell
,

: te#→ 03

be sequence spaces
.

Let tth
.
The corresponding generalized uniform random

variable is

§
!
? UE tis] )

works for SuppHbo is

HE?tfso



DUSTPAN Distributions
-

Deft A DUSTPAN Distribution is a distribution associated to a uniform

sum for t plus a normal distribution

SttNo,E) where teh
,
ofRao

.



DUSTPAN Distributions
-

Deft The moduli space of standardized DUSTPAN distributions is

MousT ' {5ftNO,E) : HII tot} .

The standardized DUSTPAN parameter space is

Bust= { teh : https ,z}, y
metric space

under

pointwise convergence



DUSTPAN Distributions
-

Thmj The map
§ : Busts MDust

whole

§(D= 5ftNO,E) where oaths

is a homeomorphism .

GIMDustisdoseLunddconvegenceindistibution#



DUSTPAN limits
-

Thin CBS20, Thm . 1.133 Let P be an infinite sequence
of standardized trees

with n-e-ok"4 . Then Xp
't find converges in distribution if and only if

the elevation multisets I associated to P converge pointwise
to some

teh
.

In that case
,
the limit distribution is SttNo,E) where H¥ toed .



DUSTPAN limits
-

Ibd
Xpfind

't

HIT

÷¥¥j÷÷÷j÷¥¥
"

) Maust is a lag collection of

limit points!

GI For any Fixed e
>0
,
let eTREE be the set of standardized trees fr

which n-rent -E. Let MeTREE = {Xp't : PeeTREE)cMForest. Then

MIREE'MeTREE UNDULY
all limit points !



DUSTPAN limits
-

"standardized tree
"? " Elevation multiset

"?

Defjltcootedkeeis standardized if its root has atleast to children .

Deft The elevation multisetofp relative to a fixed maximal chain is :

Cy
↳
Is
3 A e={1,3333=13,331,40,
II d

, RemJNormalize33 ¢ Estrie
co l Delk



Further Directions
-

Rond Have related results for.. .
• rank on 554Tsmh) : complicated subsetof MDustPAN
• size on PB.ba : only MIA

QJ . What about between n-rain""D and n
-edn" "D regimes for MForest ?

• what about Mco. , ?
?

• More applications of DUSTPANis?
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