Staircase Partitions and S—functions
o Let (o) =(a,a—1,...,1) define a staircase partition. Such a partition is of weight
wo = ala+1)/2.
o Let s, designate an S—function indexed by a staircase partition whose largest

part is a.

o Let () = (p1,p2,...) be a partition of weight w, < a+ 1 and be the index of a

S—function s,.

o Let ¢}, be Littlewood-Richardson coefficients such that

Sa.. " Sp = Zcz...,usw (1)

~

1. Prove that the maximal Littlewood-Richardson coefficients are given by
cansg, = dim(p) (2)
where dim(p) is evaluated for the symmetric group 8., .

2. Prove that the number n(ypq,) of distinct s, is

a4+ 1
n('ymax) = ( ) (3)

Yo

3. Show that
Su...* Sa(at1)/2-1... D dim(a. . )sg(aq1)/2.. (4)

Example

Use SCHURTM to show that
s7.. - s97. D 48 608,795, 688,960s,5

NB. Use SCHUR™ to compute dim(7...) in the REP-mode for the group $(28). Do

not try to explicitly evaluate the S—function product!



Generalisation to Non-Staircase Partitions

The above results can be readily generalised as follows:-

o Let (A) =(X1,)q,...) be a partition with k distinct parts and (p) = (1, p2, - -

partition of weight w, <k 41 then

4. The maximal Littlewood-Richardson coeeficients ¢\"* are given by

c}”’L‘” = dim(u)

where dim(p) is evaluated for the symmetric group 8., .

5. The number n(ypmaqs) of distinct s, . is
k41
n('}/maac) —
“p

Using SCHUR™M one readily finds

Example

532 * 58643221 O

559754321

+ Dsgrs3812
+ Ds97423221
+ Ds96543221
+ Dsgrs43212

+ Dsg6543221

+ Dsor54322
+ Dsor532221
+ Dso743021
+ Dsog53:21

+ Jsg7543221

+ 597543212
+ Ds9742329
+ Ds9654322
+ 596423221

+ Hsgrs3301

+ Dsg75392

+ Dsg7423212
+ Dsog543212
+ Dsgr54322

+ Dsgra23221

Note that there are precisely 21 distinct partitions as predicted by Eq. (6).
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