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Background: Irwin-Hall limits
-
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Background: Irwin-Hall limits
-

Refn Our motivation in CBKS203 was to study the distribution of the
major index on

standard Young tableaux, generalizing earlier work
on the major index ofpermutations and words by Mann-Whitney,
Chen-Wang-Wang , Canfield

-Janson-Zeitberger, and Dixonis .
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Background: Irwin-Hall limits
-

Deg Each integer partition X has a random variable Wmap hgaimfopqgly,
.

Ed Distributions of Xxlmap :



Background: Irwin-Hall limits
-
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Background: Irwin-Hall limits
-

Third (BK520
,
Thin . 173

Suppose I
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The limit law is No,D in case lit, IHiu in case Iii), and discrete in case Ciii) .



Background: Irwin-Hall limits
-

Ideas The moduli space of STT distributions under Gay) the levy metric :
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Forests
-

Deft lot P be a forest viewed as a poset with roots as
maximal elements . Fix an order-preserving bijection w : Putin] .
Let LIP

,
w) = { linear extensions of B viewed as permutations of Cn] via w }.

The inversion number of it tSn is invhtt =#{bij) : l sig- Sh, Ali)>Nj)}.

ED 4

(pm) =
! J Llp

,
D= {1234, 1324,31243 ⇒ inns401,23
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Forests
-

Qtwhatdoesthemodulispaceof Forest distributions

look like?
Merest -_{XpCinv3*}

QJWhatarethelimitpointsofMFo.es?



DUSTPAN Distributions
-

Ded Let le {t.lt,it, . . .) : ti30, htthad be sequence space
(where little til

Let E- { Antz, . . .) elitete -" 303 be a space of
countable multisets

.

Deft The generalized uniform sum random variable for teh is
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DUSTPAN Distributions
-

Deft A DUSTPAN distribution is

SttNco,o) where teh
,

OER>o
.

This is a distribution associated to aciniform sum for t plus

g gonnal
-

distribution
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DUSTPAN Distributions
-

Deft The moduli space of standardized
DUSTPAN distributions is

M Dust ' { St+NO,o) : "this toast} . ] Livy metric

The standardized DUSTPAN parameter space is

Bust' {tee: titles r}
.
] Tht

"
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DUSTPAN Distributions
-

ThmJLBS2DThemaP
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DUSTPAN limits
-

Let relPl and let e-canhelp) be the maximal length ofa chain in P.

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

with n-e-ok"4 . Then Xplimit converges in distribution ifand only if
the elevation multisets I associated to P

converge pointwise to some

In that case
,
the limit distribution is

tth
.

St+No,o) where
"HII +o's l .



DUSTPAN limits
-

¥
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) Mouse is a large collection ofSpino,ol's
→

limit points!

⑦ For
any Fixed e

>0
,
let eTREE be the set ofstandardized trees for

which n-rent? Let Maree= {Xpt : PeeTREE} CMforest . Then

Metz= MeTREEUNDust .
✓

all limit points !



DUSTPAN limits
-

"standardized tree
"? " Elevation multiset

"?

Deft It rooted tree is standardized if its root has at least two children .

Deft The elevation multiset of P relative to a fixed maximal chain is :

Cy
↳
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further Directions
-

Rent Have related results for
• inv on forests when n-ew(n

""2) (generic case)
• rank on SSYTsmh): complicated subset of MDustpan
• size on Ppaxbxc : only MIA

QJ .What about between n-ewtn
""2) and n-roti'D regimes for

MForest ?

• what about Meg , where CEF means cydotomicg.fr's, i.e . g-integer
• More applications of DUSTPAN's?

quotients??
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Generic Forest Limit
-

*135203 ("Generic
"

case) Given a sequence of Forests P where
n-x and limsup Enel,

we have

Xpfind
*
⇒ No
,
D
.

Ilka
.
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Expected Rank?
-

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

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

Typically EENrn for ordered/labeled variations.

(Certainly limsup # s l is
"

typical
" !)



Hook Length Formulas
-

Rend Proof in 1131420, Thin . 1.73 relies on Stanley's
q
-hook length formula :

"Emir
""'' i'

"I'd fit:i:I%÷n.II.AD 9 then method ofmoments

QJ what other combinatorial statistics arise as quotients of

g-integers ? ( Cydotomic generating functions ) Raalk¥=/xqx .- -1g
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Hook Length Formulas
-

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

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

Thmj The size on plane partitions in an axbxc box
is
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