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CLASSICAL RSK
Definition

The classical RSK correspondence is a bijection that maps permutations
to pairs of standard Young tableaux (SYT) of the same shape called inser-
tion tableau and recording tableau.

Example

413265←→ 1 2 5

3 6

4

, 1 3 5

2 6

4

CLASSICAL RSK GROWTH DIAGRAM

Definition [Fomin]
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Properties

• Top row gives recording tableau.

• Rightmost column gives insertion tableau.

BUMPLESS PIPE DREAMS & SSYT
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BPD of Grassmannian permutations←→ SSYT

BUMPLESS PIPE DREAMS OPERATIONS

Right insertion [Huang-Pylyavskyy]

• Insert a biletter
(
b
k

)
where b ≤ k.

• Send D ∈ BPD(π) to D ←
(
b
k

)
∈ BPD(πtαβ) where α ≤ k < β.
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Rectification [Gao-Huang]

• Repeated jeu de taquin until there is no in the top row.

• Send D ∈ BPD(π) to rect(D) ∈ BPD(sij . . . si1π), ij > . . . > i1.
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SCHUBERT RSK
Definition [Huang-Pylyavskyy]

• A biword is a word of biletters
(
a
k

)
=

(
a1,··· ,aℓ

k1,··· ,kℓ

)
, where ki ≥ ki+1

for each i.

• Schubert RSK maps a biword to a insertion BPD and a recording
chain of permutations by right insertion.

Example

Schubert RSK sends ( 1 3 1 2 1
3 3 2 2 1 ) to
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and the chain

12345⋖ 12435⋖ 12534⋖ 13524⋖ 15324⋖ 25314

SCHUBERT RSK GROWTH DIAGRAM

Example

12345 12345 12345 12345 12345 12345

3 ×3 2 2 1

12345 12345 12435 12435 12435 12435

3 3 2 ×2 1

12345 12345 12435 12435 13425 13425

×3 3 ×2 2 ×1

12345 12435 12534 13524 15324 25314

Local rules
Given a square with subscript k as follows:

π σ

µ ρ

Then one can get ρ from π, µ, and σ by the following rules:

1. If there is no ×:

(a) If π = σ then ρ = µ.

(b) If π = µ then ρ = σ.

(c) If π ̸= σ, µ, then µ = sij . . . si1π where I = {ij > . . . > i1},
and σ = tαβπ such that π−1(α) ≤ k < π−1(β) for some α <
β. Let x := min(IC ∩ [α, β)), and A := (IC ∩ [β,∞)) ∪ {x} =
{j1 < j2 < . . .}. Then ρ = tjℓ,jℓ+1

µ where ℓ is the smallest
index such that µ−1(jℓ) ≤ k < µ−1(jℓ+1).

2. If there is an ×, then π = σ and µ = sij . . . si1π where I = {ij >
. . . > i1}. Let IC = {j1 < j2 < . . .}, then ρ = tjℓ,jℓ+1

µ where ℓ is
the smallest index such that µ−1(jℓ) ≤ k < µ−1(jℓ+1).

MAIN RESULTS

Theorem. Bottom row gives recording chain.

Theorem. Rightmost column corresponds to insertion BPD through rectifi-
cation. This recovers Gao-Huang bijection.

Remark: Fixing k in the biword, this recovers the growth diagram for
the classical RSK.
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