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Def A Schubert polynomial for we So is defined

as St I T Xrow
DEBPDG trow ol E blank ID

Allowed tiles I I 1 Is

3
I

5Fire HIIIII

I 2 3 4 5 1 2 3 4 5 1 2 3 4 5 12 3 4 5 1 23 4 5

531524

Xix t Xxx t xix t xix t Xix



Schubert Polynomials and structure Constants

Schubert polynomials form a basis of the polynomial

ring in Xi Xz

Sa Sp I Cig So
These Ctp are called the Schubert structure constants

When T and P are both permutations with a

single descent at position k Ctg are the well known

Littlewood Richardson coefficients



Classical RSK Correspondence
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Right Crow and left column insertion
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Row and column insertions commute in classical

RSK
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Monk's rule for Schubert polynomials
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H Pylyarskyy 22T give two insertion algorithms that generalize left
and right insertions on SSYT to BPDs
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Def A bi letter is a pair of positive integers laid with ask
We write it as Ak A biword is a word of bi letters

Ref Let w and u be permutations Define war riff
V W tab where the lewitt and ask b

The BPD RSK H Pylyauskyy
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DE BPD IT

I mixed k chain for ti

Example 2,1222 sight
1

t

HI 1234 1243 1342 1432

I 2 3 4

231222 44 7
4
y

I 1234 1243 1423
24134I

3

I 2 3 4



Lenart's growth diagram of permutations

Lenart's growth diagram of permutations is a matrix of

permutations subject to a local condition on each equare
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Lenart's growth diagram of permutations

Lenart's growth diagram of permutations is a matrix of

permutations subject to a local condition on each equare
o
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Growth diagrams and Schubert multiplication
A EU Want to find

rectification

chain for id w

chain for id U
chain

o such that tu e So
o c f w chains w U that

id chain
o o

w rectify to the given chain of U

Lenart 17 gave a rule for multiplying Su and Sw where

u has a single descent at position K and w has all descents K

or all descents Ek

H Pylyarskyy 22 generalize this to Su Sw where u

has descents c k and w has descents k Iv and w have

separated descent



Connecting insertions and growth diagrams

Tha H Pylyavskyy Let DE BPD T Suppose Ti's first descent

position is d and last descent position is da when T t id

Suppose le d edz e k Then left insertion of Ak and

right insertion of be commute

fan D e be a kt De be

Proposition H pylyauskyy when two permutations w and u have
separated descents it is possible to construct explicit chains in
mixed K Bru hat order such that every square in the growth
diagram 8 I er satisfies

g
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e I fl e e first descent of T
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Separated descent Schubert calculus

Tha H pylyavskyy

Let w and v be permutation sit

last desient of v is e k

first descent of W is 3k

Then there exist explicit chains chp.tw and chat u s t

t ut So

Cute growth diagrams of the form
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