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0. INTRODUCTION

The cyclotomic Hecke algebras Hy, , = Hp(u1, ... ,ur;q) were defined by Ariki
and Koike in [AK] as Iwahori-Hecke algebras of the complex reflection group G, , =
SpU(Z/rZ)™ where S,, is the symmetric group. If ¢ is a primitive complex rth root
of unity, then when ¢ — 1 and u; — (*, the algebra H,, , specializes to the group
algebra C[G,, ,]. The irreducible representations of H, , are constructed in [AK].
They are indexed by the set of all r-tuples of partitions with a total of n boxes,
called r-partitions.

For each r-partition p, T. Shoji [Sho] defines a symmetric function g,, and proves

that
qu = Z X;\(au)‘s)\v
A

where sy is the Schur function associated to the r-partition A and X;‘(au) is the
irreducible H,, ,-character associated to A and evaluated at an element a,. The
function g, is a deformation of the power sum symmetric function, and Shoji’s
formula is analogous to the Frobenius formula for symmetric group characters.
Shoji proves it using the Schur-Weyl duality for H,, , found in [SS].

In this paper we derive the formula

Qu = z}\: (;th(Qk)>5>\’

where @) ranges over the set of “standard tableaux” of shape A, and where wt,, is
a weight on standard tableaux that depends on the parameters ¢ and u; and that
is computed combinatorially. By comparing coefficients of sy in these two formulas
we obtain the expression

) = 3wt (Qn)
Qx

which computes the irreducible H,, ,-characters as a sum over standard tableaux.
When ¢ = 1 and u; = ¢’ our character formula specializes to a character formula
for the complex reflection group G,, ;.

In the special case where r = 1, the cyclotomic Hecke algebra H,, ; is the Iwahori-
Hecke algebra H,,(q) of type A, _; associated with the symmetric group S,,. Shoji’s
Frobenius formula specializes, in this case, to the Frobenius formula of A. Ram [Ral]
for Hy(q) and our character formula is a generalization of the Roichman formula
[Ro] for irreducible characters of H,(q) and S,,.
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Our method is to follow the work of Ram [Ra2] who gives a new proof of the
Roichman formula for H,(¢q) using Robinson-Schensted-Knuth insertion. We write
the function g,, as a sum over p-weighted integer sequences. We then use RSK
insertion, modified for r-partitions, to turn this into a sum over pairs (P, )) where
P is a column-strict tableau, @ is a standard tableau, and P and () have the same
shape A for some r-partition A. As a special case of our insertion rule we obtain a
bijective proof of the formula

nlr™ = Z fa
A

where nlr™ = |G, | and fy is the number of standard tableau whose shape is the
r-partition A. This fact can be proved algebraically by decomponsing the regular
representation of G, , into irreducibles and comparing dimensions.

A Murnaghan-Nakayama type rule for the characters of H, , is found in [HR].
It gives the irreducible characters of H,, , as weighted sums over broken-border-
strip tableaux. The characters x(a,) found in Shoji’s frobenius formula and in
this paper are evaluated on a set {a,} of elements in H, , for which characters
are completely determined. The character values found in [HR] are evaluated on
different elements 7T},.

1. CycLoToMIC HECKE ALGEBRAS

Let u1,...,u, and ¢ be indeterminates. The cyclotomic Hecke algebra H,, , =
H,(uy,...,ur;q) is the algebra over C(q,u1,...,u,) defined by generators Xj,
T1,...,T,_1, and relations

(1) TF=(qg—q¢ " Ti+1, 1<i<n-—1,

(3) TiTinTi = TipaTiTiya, 1<i<n-2

(4) XihXiTh =T X\ T Xy,

(5) (Xl —ul)(Xl—uQ)~--(X1—u,«) =0.
These algebras were introduced by Ariki and Koike [AK], and they are semisimple
over C(q,u1,... ,up).

Let S,, be the symmetric group on n letters, and let G,, , = S, 1 (Z/rZ)™. The
group Gy, has a presentation on generators ti,si,...,5,—1 Where ¢ = 1 and
S1,...,Sp—1 are the simple transpositions in S,,. If we let

g—1, u—¢(1<i<r), T,—s (1<i<n-1), and X;—t,

where
¢ = a primitive rth root of unity in C,

then the presentation for H,, , above becomes a presentation for C[G,, ,].

1.1. r-partitions.

We use the usual notation for partitions found in [Mac]. We identify a a partition
with its Young diagram, let ¢(\) denote the number of rows of A\, and |A| denote
the number of boxes in A. For example, A = (5,5,3,1,1) has £(A\) = 5 and |\| = 15.

An r-tuple of partitions A = ()\(1)7 . ,)\(’")) is called an r-partition. We refer to
the A(®) as the components of X. We let |A| = >} _; [A(*)| denote the total number
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of boxes in A, and we let £(A) = 3", _, £(A*)) denote the total number of rows in
A. If |A| = n, then we say that A is an r-partition of n. For example, if » = 5, then

A=, 0 has £(A) = 11 and || = 24,

and, for example, A(?) = (3,3,1,1). We let P, , denote the set of all r-partitions of
n.

1.2. Irreducible Representations and Characters.

It is known by [AK] that the irreducible representations of H,, , are indexed by
Prr. We let Vq>‘ denote the irreducible H,, ,-module corresponding to A € Py, ,
and we let X;‘ denote the corresponding irreducible character. The irreducible
representations and characters of Gy, ;- are also indexed by P, . We denote them
by V{* and x7. The construction of Vq>‘ in [AK] is such that when ¢ = 1 and u; = ¢,
V:f‘ becomes V* and X;‘ becomes x3.

1.3. Standard Elements.

The conjugacy classes of G,, , are also parameterized by P, ,. Define t;, =
Sp_1-+81t181 -+ Sk_1 for 2 < k < n, and define

w(l,i) =t} and w(k,i) = thsg_1--- 81, 2<k<n.
For a partition p = (p1, ..., ue¢) with |u| = n, define
w(p, i) = w(pa,i) X -+ X w(pe, i)
with respect to the embedding G, » X --- x G, » € Gy . For p € P, ., define
(1.1) wy = w(p™, Dw(p®,2) - wE™,r).

Then {wy|p € Py} is a set of conjugacy class representatives for Gy, ..
Shoji ([Sho], §3.6) defines elements &1,...,&, € H,, and shows that H, , is
isomorphic to the algebra generated by Ti,... ,T,-1,&1,...,&, subject to

(1) T?=(q—q T +1, 1<i<n-—1,
(2) TiT; =T;T;, li —j| > 1,
(3) TTinT =Ty TiTiya, 1<i<n-2,
(4) &&= &, 1<i,j<mn,
(5) (& —ur)(& —ua)- (& —ur) =0, 1<i<n,
(6) Tj&s =&aTy+ A2 (ur—u)(q— g ) Fa(§-1) Fu(&),

k<t
(1) Ti&-1 =& — A2 (ur —u) (g — ¢ ) Fel&-1) Fu(&),

k<t
(8) T = &1, j#i—1,i,

where A =[], _,(us — uz) is the determinant of the r x r Vandermonde matrix A,
whose ¢, k-entry is ui for0</<r—1,1<k<r,and

r—1
Fk(&]) = thi(ula"' 7uT) ;‘7
=0

where hy;(u1, ... ,u,) is the k, i-entry of the matrix B determined by A=! = A=!B.
Unfortunately, it appears that the relation between the &; and the X; is complicated.
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Define
a(l,9) =& and  a(k,i) =& Tp 1 --- T, 2<k<n.
For a partition u = (u1,... ,ue) with |u| = n, define
alp, 1) = alp, i) X - -+ X alpg, i)
with respect to the embedding H,,, , ® ---® H,,, C Hy,. For p € Py, ,, define
(1.2) ap = a(pV, Da(u®,2) - a(u®,r).
Shoji [Sho], Proposition 7.5, proves that any character of H, , is completely deter-
mined by its value on the set {au|pu € Py}
2. SYMMETRIC FUNCTIONS

In this section, we follow [Mac], Appendix B, and [Sho] and define symmetric
functions indexed by r-partitions.

Let mq,...,m, be positive integers satisfying my > n for each 1 < k < r, and
let m =Y, _, my. We define a set x of m indeterminates as follows

xF) = {x(lk),...,ngz}, 1<k<m,
x = xMWy...ux™,

We say that the indeterminates in x*) are of color k, and we linearly order the

indeterminates x = xgl), . ,a:%)r by the rule,

(2.1) acgk) < ch) if and only if k<l or k={andi<j.
(1) (r)

It is sometimes notationally convenient to identify the variables x = xy,... , Zm,
with the variables x = x1,... ,z,, as follows,

Ty, T2, cees o Tmyy o Tmg+ls Tma+2,  oeeee- )y Tm,
I R i

T N . N ey

To do this explicitly, set x; = xg.b_(zl)j), with d; = Zi’(:jl) m;, and we define a function
(2.3) b(j) =k, where mi+...4+mp<j<mg+...+mps1,

so that b(j) gives the color of the indeterminate x;. We will use these two notations
interchangeably.

Recall from Section 1, that ¢ is a primitive rth root of unity in C. For integers
t>1land 1 <i<r,let

T

(2.4) P00 = 3 CIp(xD),

j=1
where p;(x()) denotes the tth power sum symmetric function ([Mac], 1§2) with
respect to the variables x(9). As a special case, we let péz) (x) = 1 for each i. For
€ Py, with p= (uM, ... u) and p® = (ugk), . ,,ug:)), define

r U

(2.5) pux) = [T T " x)-

HA
k=1j=1 "~
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Definition (2.5) is given in [Sho] and it is the complex conjugate of the definition
of p,, given in [Mac].
Now we define the Schur function associated to A € P, . by

(2.6) sa(x) = [T saw (x™),
k=1

where s (x(®)) denotes the Schur function ([Mac], 1§3) associated to the partition
M) with respect to the variables x(*). If X € Pr.r, then a column-strict tableau of
shape A is a filling of the boxes of A with integers such that for each k

(1) A®) contains integers from the set {1,...,ms},
(2) the columns of A¥) strictly increase from top to bottom, and
(3) the rows of A(®) weakly increase (do not decrease) from left to right.

For example,

111 112 14 1333
23 224 ¢ 25, is a column-strict tableau of shape A.
3 3 36
5
For a column-strict tableau Py of shape A we define
T mg
(2.7) xP = [T [Ty
k=1j=1

where m;,(P») denotes the number of times that j appears in the kth component
(i.e., A(F)) of Py. Tt follows from [Mac] 1.5.12 that

(2.8) sa(x) =Y x™,
Px

where the sum is over all column-strict tableaux P of shape A.

We now define a deformation of p,. Let u denote the parameters u,... ,u,.
For integers t > 1 and 1 <1¢ < r, let
(29) qu) (X; q, u) = Z ué(max([))qea) (q - qil)a[) Lijy Ly w " Liys

I=(i1,.. ,i¢)
1<ip <...<ig<m

where e(I) is the number of i; € I such that i; = i;41, £(I) is the number of
i; € I such that i; < 411, max(/) is the maximum element of I, and b is the
function defined in (2.3). This definition of qgi) is given in [Sho|. For u € P, , with
pw= (M .. pu™) and p®) = (,ugk), e 7M§IZ)>7 define

r Ay

(2.10) gxiqw) =[]1] q% (x;¢,u).

k=1j=1 "’

Note that when ¢ = 1 and u; = ¢, we have dp = Pp-
In [Mac], Appendix B, (9.7), we find the following Frobenius formula for the
irreducible characters of Gy, .,

(2.11) pu) = 3 R (we)sal),

AEP,
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for each p € P,, . Shoji [Sho] extends this formula to a Frobenius formula for the
irreducible characters of H,, ,,

(2.12) qu(x;5q,u) = Z Xq)‘(a#)s)\(x),
AEP,

for each pu € Py, .
We say that I = (i1,...,4) is an up-down sequence if there exists an s, with
0 < s <t, such that

1 < -0 < g < lgp1 =0 21y for some s, with 0 < s < t,

and we say that is1q is the peak of the up-down sequence I. Note that any of
i1,...,4; can potentially be the peak of an up-down sequence I = (iy,... ).
Following [Ra2], we define the weight

0, if 41,... ,4; is not an up-down sequence
(2.13) wt(i, ... ,is) = { ! t P 4

(—q)75qt 175, if iy < -v <y <ldgpq > e > g
If t = 1 the weight is wt(iy) = 1.
Lemma 2.1. [Ra2] Let I = (i1,... i) with 1 < iy <iy <--- < iy < m, and let
St denote the set of all distinct permutations of I. Then
¢Dg—q )W =73 wiol)
oc€Sy

where e(I) is the number of i; € I such that i; = i;41 and £(I) is the number of
i; € I such that i; < ij41.

Proof. In [Ra2], Lemma 1.5, Ram proves the first equality below

Z qe(l)(Q* qil)e(I) xil ...xit = Z Wt([) xil x“

I=(iy,... ,it) I=(iy,... ,ig)
1<iy<...<iz<m 1<iq, .. ig<m

Z Z wt(ol) zi, « - 24, -

I=(i1,... i) OEST
1<ig <...<ig<m

The second equality follows from the fact that z;, ---z;, = i, -z, for all
o € S7. The result is obtained by comparing coeflicients of z;, - - - z;,.

Proposition 2.2. For integerst > 1 and 1 < k <r, we have

k . .
qt( )(Xaqau) = Z Wt(7’17' .. azt)ulg(ierl) Lijy =Ty

[ARTRRN 2

where the sum is over all sequences i1, ..., with 1 <i; <m and wt(i1,... i) s
given in (2.13). Note that wt is zero unless iy,... ,i; is an up-down sequence.

Proof. Asin Lemma 2.1, let S; denote the set of distinct permutations of I. For all
o € St we have max(/) = max(o([)) and 4, - - i, = i, -+ ¥4, ,,- Furthermore,
if I is an up-down sequence then its peak is max(I) = i541.
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We use Lemma 2.1 to write the sum over non-decreasing sequences

Z Wt(‘[)ulg(max(])) Liy « Ty

I=(i1,... i)
k
Yo D WD) Upmasor) Tina T Tia

I=(i1,...,it) O0EST
1<ip<...<ig<m

= Z Ulzf(max(f)) Ty v Ty, Z wt(ol)

T=(i1,-. ,i¢) c€Sy
1<ip <...<ig<m

—1\¢ k
= Z qe(I) (q —q 1) (I)ub(max(l)) Ly = Ly
I=(i1,.. ,ig)
1<iy <...<ig<m
k
= ¢ (x;¢,u)

by the definition (2.9) of qﬁk). O

Let p € Py . The row reading tableau R, of shape p is the r-partition pu with
the boxes filled in with the numbers 1,...,n so that u(!) contains the numbers
1,..., \,u(l)| in order from left-to-right and top-to-bottom, ;2 contains the num-
bers [uM|+1,..., |p™]+|uP| in order from left-to-right and top-to-bottom, and
so on. For 1 <i <n we define the component function cg,, (i) by

(2.14) cr, (1) =k, if 4 is in the kth component of R,,.

We say that I = (i1,...,%,) is a p-up-down sequence if it satisfies the following
property
ifk,k+1,...,k+tisarow of R, then
(2.15) the subsequence i, igt1, ... , 2+t 1S an up-down sequence,
i.e7 Z'k <ik+1 < .- <le 2 Zik+t'
The index i,, shown above, is the peak of the row. When I is a p-up-down sequence,
we let Pf* denote the set of peaks i, in I, one for each row of R,,. We define the
p-weight of a sequence I = (i1, ... ,i,) by
(2.16)
0, if I is not a p-up-down sequence,
wt(I) = (=g~ D) H uzg’;)(p)7 if I is a p-up-down sequence,
ip,€PY
where y(I) is the number of i; > ;11 with j and j + 1 in the same row of R,

and ¢(I) is the number of ¢; < 4;41 with j and j + 1 in the same row of R,. The
functions cg, and b are defined in (2.15) and (2.3), respectively.

Example 2.3. Let n = 24,7 = 5,;m; = mgy = myqy = ms = 24,m = 120, and
w=1((5,1),(3,3,1,1),0,(2,2,2), (4)). The row reading tableau of shape u is

12345 789 1516 21222324
R,=|6 L 101112 ¢, 1718
13 1920
14

The following squence is a p-up-down sequence

I = [7,11,12,12, 4][110]|[48, 70, 75][75, 75, 30] 1] [501\ \[72, 25][16, 18] 119, 97| [5, 80, 79, 25].
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The braces group the components elements according to the rows of R,,, the vertical
bars indicate the separation between the components of R,, and the peaks are
underlined. The p-weight of I is

wi (1) = (=) ur)us ((—g~ ") ?ud) (Puf)uiu3 (qus) (—q¢~ ui) (qus) (—g~ ¢ uf).

O

The definition (2.10) of g, can be thought of as a product of qt(k) over the rows

of R, where ¢ is the length of the row and k is the component of the row. Thus
the following collollary is immediate from Proposition 2.2.

Corollary 2.4. For p € Py,

qu(x;q,u) = Z Wt (1,0 50n) Tiy - Ty

where the sum is over all p-up-down sequences ii,... i, and wt, is defined in
(2.16). Note that wt is zero unless iy, ... ,ip is a p-up-down sequence.

3. RSK INSERTION AND ROICHMAN WEIGHTS

If X € P, ,, then a standard tableau @ of shape A is a filling of the boxes of A
with integers from {1,2,... ,n} such that each integer from {1,2,... ,n} appears
in @ exactly once, and for each 1 < k <r

(1) the columns of A®) strictly increase from top to bottom, and
(2) the rows of A(*) strictly increase from left to right.

The Robinson-Schensted-Knuth (RSK) insertion scheme (see [Sag]) is an algo-
rithm which gives a bijection between sequences z;,,... ,x;,, with 1 < i; < m,
and pairs (P, Q) where P is a column-strict tableaux, @ is a standard tableau, and
P and @ have shape )\ for some partition A with n boxes. The RSK insertion
algorithm constructs the pair of tableaux (P, Q) iteratively,

(@,@) = (PonO)v(Pval)v"' a(anQn) = (PaQ)v

in such a way that

(1) P; is a column strict tableau that contains j boxes, and @, is a standard
tableau that has the same shape as P;,
(2) P; is obtained from Pj_; by column inserting i, into P;_1, denoted P; =
P;_1 «1;, as follows
(a) Insert i; into the first column of P;_; by displacing the smallest num-
ber > i; if every number is < 4, add i to the bottom of the first column.
(b) If ¢ displaces = from the first column, insert « into the second column
using the rules of (a).
(¢) Repeat for each subsequent column, until a number is added to the
bottom of some (possibly empty) column.
(3) @Qj is obtained from @;_1 by putting j in the newly added box (i.e., the
box created in going from P;_; to Pj).
The standard tableau @ is called the recording tableau.
We extend the RSK algorithm to work for tableaux whose shape are r-partitions.
Given a sequence gk glk2) ,:E,(k"), with 1 < k;j < r and 1 < 4; < my,,

i1 i i

we construct a sequence (é),(l)) = (]38,@0)7... , (Pn,Qn) = (P,Q), where P; is a
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column-strict tableau, @); is a standard tableau, and P; and ); have the same 7-

partition shape. We insert 2 ®)

,  into a semistandard tableau P;_; having r-partition
shape as follows

P(k) — x(k) P(T) )7

1 r k 1
I € o B T R Y )

where we use usual column insertion to insert variables of type k into the kth

component of P;_;.

For example, if » = 3 the result of inserting xél), m§2), xf)7 x§2)7 :E§3) is

P (0,0,0), (210,0), (2131 e), (21[2]0), (211 0), (2] [L]1]1]),
14] 14]

Qc: (0.0.0). (T0.0) . (TLLo). (@) < o[ @), ( 2 4\).

To see that this insertion provides a bijection, we can construct the inverse algo-
rithm by using usual column uninsertion, in the reverse order of the entries of @,
and using the component of P to tell us the type of the uninserted variable. We
denote this bijection by

(PQ) & gk

?Vin

Let A = ()\(1),... ,)\(’")) € Ppn,r, and let @Qx be a standard tableau of shape
A € Py . If a and b are entries of @y, define

beX® e XD and k > ¢,
ap if { or
b is south (below) and/or west (left) of a in A%,

bed® e XD and k < ¢,
a>2sb if { or
b is north (above) and/or east (right) of a in A(*).

In the ordering on our indeterminates, we have J:Z(-k) < xy) ifk<flork=/¢and

i < j. The following proposition is an immediate consequence of this fact and

well-known facts about RSK insertion (see [Ra2], Proposition 2.1).

Proposition 3.1. Let Pj11 = (Pj_1 < xfjkj)) — mgfifl), where Pj_y is a column-

strict tableau, and let Q41 be the associated recording tableau.
(1) Ifargj]) < xgjﬂl) then 7 =5 (5 +1) in Qj11.

2) I > a0 then j 2% (5 +1) in Q.

Let p, A € P, .. We say that a standard tableau Q) of shape A is a u-SW-NE
tableau if it satisfies the following property

ifk,k+1,... ,k+tis arowof R, then

(3-2) oS (4 1) S, L. SW, p NBL L UNE (k44 in Qy

The number p, shown above, is called the peak of the row. When @3 is a p-SW-NE
tableau, we let PSA denote the set of peaks p in Qx, one for each row of R,,.
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We define the p-weight of a standard tableau @y by
(3.3)
0, if @ is not a p-SW-NE tableau,

Wiu(Qx) =4 (—g U@ [T ™, if Q is a p-SW-NE tablean,

iPEPQ)\
where 7(Qx) is the number of j~=(j + 1) in Qx with j and j + 1 in the same row
of R, and £(Qx) is the number of j=%5(j 4+ 1) In Qx with j and j + 1 in the same
row of R,. The functions cg, and b are defined in (2.15) and (2.3), respectively.

Example 3.2. Let n = 24,r =5,m; = mg = my = ms = 24,m = 120, and p =
((5,1),(3,3,1,1),0,(2,2,2),(4)). We will insert the up-down sequence of Example
2.3. First we apply the bijection (2.2) to give the variables their color superscript
thereby converting

I=1[7,11,12,12,4][110] ’ (48,70, 75][75, 75, 30][1][50]‘ ‘[72, 2516, 18][119, 97]‘[5, 80,79, 25).

to

[7(1)’ 11 120 19 4(1)][14(5)] [24(2), 2203, 3(4)] [3(4)’ 3@ 6(2)] [1(1)} [2(3)]

[24(3), 1(2)][16(1)7 18(1)] [23(5)7 1(5)] [5(1)7 g4 74 1(2)]

Upon inserting these variables we get

14513
221 7121624 814 911011 620
Ax=1 3 : 15 5 2223 5 19 ;
17
18
and
14712
511 11624 222 333 114
Px=| 12 ; v 24 > 78 523
16
18

The weight wt, (Qx) is computed using the row reading tableaux R,, in Example
2.3 and is the same as the p-weight of the sequence I,

Wt (Qx) = (=g )¢ ur)us (=g~ 1) *ud) (¢®ud)uiul (qus) (—g~ i) (qus) (—g ' ¢°uj).
O
Theorem 3.3. Let p € P, ., then

g = 3 (;th(QA)>SA(X)»

AEPn,r
where the inner sum is over all standard tableauzr Qx of shape .
Proof. Comparing (2.15) and (2.16) with (3.2) and (3.3), we see that our insertion

satisfies

. RSK . )
it (Px,Qx) <— Ziy,...,%;,, then wiu(in,... in) = wiu(Qx).
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We now apply RSK insertion to the formula for g,, found in Corollary 2.4:

qu(x;q,u) = Z Wiy (1,0 s 0n) Ty - T,
i17-~~77:n
= D Y wh(@)x™

AEPn,» (Px,Qx)

SERIPIAC) B

AEPn,» Qa

= > > wha(@a)sa(x),

AEPn,» Qx

where P varies over all column-strict tableaux of shape A and )5 varies over all
standard tableaux of shape A. ([

The Schur functions sy are linearly independent [Mac], Appendix B (7.4), so
comparing coefficients of sy in (2.12) and Theorem 3.3 gives

Corollary 3.4. For X\, u € P, ., we have
Xq () Zwt (@x),

where X;‘(a“) is the irreducible character of H,, , indexed by A and evaluated at a,
and the sum is over all standard tableauz Q» of shape A.

Remark 3.5. Upon setting ¢ = 1 and u; = (%, the formulas in Theorem 3.3 and
Corollary 3.4 become a symmetric function identity

(3.4 0=y (Zwt @) \u_w)smx),

and a character formula

(3.5) X (wy) Zwt (@x)

b

q=1
;= ¢t

for the complex reflection group G,, .

Remark 3.6. Let fx = dim(V}) = x?(1). This dimension is equal to the number
of standard tableaux of shape A. As a special case of our insertion, we can restrict

to sequences x( 1)7 ... ,x(» n)

i where 41, ... ,i, is a permutation of 1,... ,n and 1 <
k; < r. There are nlr™ such sequences. Furthermore, when we 1nsert these special
sequences, we get a pair (P, Q) of standard tableaux (the column-strict tableau P is
standard because all the subscripts are unique). Thus, our modified RSK insertion

gives a bijective proof of the identity
(3.6) nly" = Z 13,
AEPn, -

which also follows by decomposing the regular representation of G, into irre-
ducibles and comparing dimensions.
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