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THE K-THEORY OF GRASSMANNIANS

The stable Grothendieck polynomial G, is

Gy\ = Z ]KM,my ,
Y

where Ky, = (—1)"~™ times the number of set-valued tableaux of shape A and type that

rearranges to vy.
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T =|3|4457 isofshape (3,3,2) and type (1,3,1,3,3,0,2) and w(T) = 4531257424572.
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Let {ga} denote the basis dual to {G,}. By duality, h, = ) Kj,gx. So
A

EN= Z ]K;%hv-
Y

THE LR RULE FOR K-THEORETIC COPRODUCT

() AGy = Y5, 83,61 @ Gy, = L Uy,
A/ Go;o%k strip
where o’ /o, 18 the number of set-valued tableaux of shape v/o weight p whose reading word

is Yamanouchi.
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OuRr REsuLT

We give a combinatorial proof of (") using the Pieri Rule for ¢, and an involution on
set-valued tableaux.

TABLOIDS AND ELEGANT FILLINGS

A special rim hook tabloid (s.r.h.) T of shape p and type (41,92, - .., qx) is a filling of p with a rim
hook of length g; starting in column 1 and row i, for all i.

special rim hook tabloids of shape (4,3,3,3)
and type (2,5,2,4) and (0,5, 3,5), respectively.

sign(T) = [J(—1)MH)-L
H

where the sum is over all special rim hooks H in T.

T, T>

sign(T1) =1
— (—1)0-DH2-D+I-D+2-1)

sign(T,) =1
— (—1)@-D+2-1+6-1)

m, = % K;éSB ,
where Kyé = ; sign(T) over s.r.h. tabloids T of shape 3 and any type that rearranges to .

An elegant filling of shape 1/ is a SSYT with entries in the ith row restricted to 1,2,...,1 — 1.
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E = is of shape (3,3,3,2)/(3,2).

sp = 2_ EpuGy,
HOB
where Eg,, is the number of all elegant fillings E of shape p/f3.
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ALGEBRAIC ASPECT

= AG, = 7\2 d;\/uGy\ ® Gy
ol | S

A

; gy =5 Bt

| 2 Z Z K;éEBuhv Z (_1)I7\+!u|MOQ/G,PL
l‘l Y BCu P A/ cfcrof)k)\strip
" m e
|-| Pier/

A e T

A/ o rook strip ¥ g
: S Y (-)YVKY, K AEa, = (~1)Ma
vt v/oy NypBH v/0o,u

Pieri Rule

A
where K3 Jony

gy =)

2

o CA

A/ o rook str

(—1) AHVV'IKQ/(W&/

ip
is the number of set-valued tableaux

of shape v/o weight y.

IDEA OF COMBINATORIAL PROOF

We find a sign-reversing involution

L2 (S, T,E) — (5,T,E)

for given A, 1, v, 0 with 0 C A and A/o a rook strip:

T: a special rim hook tabloid of shape 3 and type
(91,92, - .., qx) that rearranges to vy, where 3 C u;

S: a set-valued tableau of shape v/o and type (41,92, ..., 9x);

E: an elegant filling of shape p1/f3;

r

1 e sign(g, T E)=— sign(S,T,E), where
% sign(S,T,E) =sign(T);

shape p type p.

e fixed points of 1 are (Y, T, E) where Yis a Yafrvnanouchi
set-valued tableau of shape v/o type pu and T is the tabloid
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EXAMPLE
32 23 13 C2 — (_3/ O/ 1) H,

2 123,313 1.3 Cs;=(-2,—-1,1,2,3,4) H,
32 23 13 C2 — (_3/ O/ 1/2)

212[23[313 o

Cs = (—2,—1,2,3,4)
Hj

21313 C,=(-3,0,1,2,3) H,

02 12 22 323 43 C3 — (—2, —]., 3,4:)
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