
 

Schubert Polynomial
dib differece
pipe dreams

How about Schur

D Ais Jk e k x Cn k rectangle

WA eSn Grassmanion permutation

Then S Gas pct Swa

The S Gas aid Isis I
We will see that this is special case of

pipe dream formula

Claim pipe dreams P for wa are in bijection

with SS TTA



Rule order the wires of P from top to
bottom by their left end For i lo k

crossings of ith wire of P in jth row

entries ktl j in Kel ithrow of T
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1
FIFI

X 9,5 2

W 6 2 1 5 2 9 3 1 2 45 6 8 9 10 1
3 7 12 1 2 45 6 8 9 10 11



i
t

T

Gimme



DoubleSchubertPofomials

SwGery SwGeis pen i Yi syn D for WES

defined as follows

1 Sw Gay EIJI
Xi Yi

2 Sway 2 Sws Gay
if elusi ecw t l

where 2 only acts on x coordinates

claim SwGers an i Yi Yz s yr D

has positive integercoefficients



The Pipedreamformulafor Sway

Sway Is IT Gi_yj
p is pipe Ciij

dream of w p has a crossing
in ithrowardjthcolumn

G Symmetry Subsy Sw icy x

For proof we work in Algebra over 0

gets Ui sun I did pen i yis syn I

rets Hi Yj commute with Mi sand each other

1 UE o

2 Uilljeljui i j 122

3 Ui Vitelli Vitelli Viti

hila Itani satisfy TB relations



Say IT hits sci Yj
ing

Jigen
order Cig as follows

1 n 1 I n 2 Cl 1

2 n 2 2 n 2 2 1

n 1,1

Example 6 4
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It followsfrom

lemme 2,7 S S re


