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Standard Young Tableaux
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Standard Young Tableaux
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Bender—Knuth Moves

The operation t; swaps the numbers / and / + 1 if possible.
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Bender—Knuth Moves

The operation t; swaps the numbers / and / + 1 if possible.
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Bender—Knuth Moves

The operation t; swaps the numbers / and / + 1 if possible.
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Bender—Knuth Moves

The operation t; swaps the numbers / and / + 1 if possible.

9110
4 11
8
12113
Applying 5...
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Bender—Knuth Moves

The operation t; swaps the numbers / and / + 1 if possible.

9110
4 11
8
12113
Applying 5...
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Bender—Knuth Moves

The operation t; swaps the numbers / and / + 1 if possible.

1 910
314 11
718
12113

Applying fg...

Sophia Liao

October 2024 2/15



Bender—Knuth Moves

The operation t; swaps the numbers / and / + 1 if possible.

910
3 11
8
12113
Applying fg...

...Does not result in a valid standard Young tableaux.
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Transitivity

Is there a sequence of t; moves between these standard Young tableaux?

|\lo.>|—‘

|OOU'I|—‘
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Transitivity

Is there a sequence of t; moves between these standard Young tableaux?
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Transitivity

Is there a sequence of t; moves between these standard Young tableaux?
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Transitivity

Is there a sequence of t; moves between these standard Young tableaux?
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Transitivity

Is there a sequence of t; moves between these standard Young tableaux?
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Transitivity

Is there a sequence of t; moves between these standard Young tableaux?
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Transitivity

Is there a sequence of t; moves between these standard Young tableaux?

|OOU'I|—‘
\‘
|OOU'I|—‘

Yes! But is this always the case?
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Double Transitivity?

5|6| 124|5|
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Double Transitivity?

2 5|6|

2 5|6|
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Double Transitivity?

2 5|6|

2 5|6|
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Double Transitivity?

2 3|4|

2 3|6|

‘???

2 3|5|

2 4|5|




Double Transitivity?

23|4| 123|5|




Double Transitivity?

; 2 3|4(‘A) GoaI:@andA
ty
112]3]5] & 2[3]6]
4 C
t3 t3
1[2]4]5] & 2[4]6] w [1]2]5]6]
3 D E 3|4 F
to tr t2
3/4]5]| 3[4]6] w [1]3]5]6]
206 G H 2|4 |
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Double Transitivity?

; 2 3|4(‘A) GoaI:@andA
ty
5 3|5‘ . 5 3|6‘ Actions: t3
416 B C
t3 t3
1[2]4]5] & 2[4]6] w [1]2]5]6]
3 E 314 F
to tr t2
3/4]5]| 3[4]6] w [1]3]5]6]
216 G H 2|4 |
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Double Transitivity?

;23|4‘® GOM:@andA
7}
2 3|5‘ ts 9 3|6‘ Actions: t3t;
416 B c
t3 ts
1[2]4]5] & 2[4]6] « [1]2]5]6]
’ D E 314 F
to t) .
13]4]5] & 3[4]6] « [1]3]5]6]
- H 2|4 |

Sophia Liao

October 2024



Double Transitivity?

;23|4‘® GOM:@andA
7}
2 3|5‘ s 3 3|6‘ Actions: tstyts
416 B c
t3 t
1[2]4]5] & 2(4f6| « [1]2]5]6]
3 D E 314 F
to th o
3[4]5] & 3[4]6] « [1]3]5]6]
216 G 12 I
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Double Transitivity?

5 2 3|4L GoaI:@andA
7}
1(2 3|5‘ ts 2 3|6‘ Actions: t3totsty
416 c
t3 ts
124|5‘ ts 24|6‘ t 25|6‘
: D E 3|14 F
to t) .
34|5‘ ts 34|6‘ t 35|6‘
S G H 24

Sophia Liao

October 2024



Double Transitivity?

5 2 3|4L GoaI:@andA
7}
213 | 5 ‘ ts 23 | 6 ‘ Actions: t3tytsists
416 B c
t3 ts
12 4|5‘ ts 2 4|6‘ f 5 5|6‘
e @ E 314 F
to t) .
3 4|5‘ ts 3 4|6‘ t 3 5|6‘
2k G H 2|4
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Double Transitivity?

- 3|4‘ GoaI:@andA

ty
Actions: t3tytsistsis

2[3]5| & [1]2]3]6]
4]6 B

t3 t3

24]5] & [1]2]a]6] u [1]2]5]6]

1
3|6 @ 315 314
E F

to to t2

3[a]5] & [1]3]4]6] u [1][3]5]6]
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Double Transitivity?

- 3|4‘ GoaI:@andA

ty
Actions: L3t tstytztsts

2[3]5| & [1]2]3]6]

1
416 415 C

t3 t3
1]2]4]5] & |1]2]4]6] &« [1]2]5]6]
3 D 3 E 34 F
tr tr to
3[a]5] & [1]3]4]6] u [1][3]5]6]
2|6 G 2 2] 4 |
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Double Transitivity?

5 2 3|4L GOM:@andA

7}
1]2 3|5‘ ts 2 3|6‘ Actions: tytrtstytatststs
416 c

t3 t3
1(2 4|5‘ ts 2 4|6‘ t 5 5|6‘
o A B

to t .,

3/4]5]| 3[al6] = [1[3]5]6]

210 G H 2(4 |
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Double Transitivity?

5 2 3|4L GOM:@andA
7}
213 | 5 ‘ ts 23 | 6 ‘ Actions: t3totststztatstats
416 B ©
t3 t3
124|5‘ ts 24|6‘ ts 125|6‘
& E 3|14 F
to t ,
3/4]5]| 3[46] « [1]3]5]6]
210 G H 2|4 |
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Double Transitivity!

Theorem (Liao 2024)

Let \ be a partition which is not hook-shaped. If \T # \, then there are 2
orbits for pairs of standard Young tableaux of A\ under the Bender—Knuth
moves.
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Double Transitivity!

Theorem (Liao 2024)

Let \ be a partition which is not hook-shaped. If \T # \, then there are 2
orbits for pairs of standard Young tableaux of A\ under the Bender—Knuth
moves.

Theorem (Liao 2024)

Let \ be a partition which is not hook-shaped. If \T = )\, then there are 3
orbits for pairs of standard Young tableaux of A\ under the Bender—-Knuth
moves.
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Triple Transitivity

Conjecture (Liao 2024)

Let )\ be a partition which is not hook-shaped. If \T # \, then there are 5
orbits for triples of standard Young tableaux of \ under the Bender—Knuth
moves.
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n-Transitivity

Conjecture (Liao 2024)

Let A be a partition which is not hook-shaped. If AT # X, then there are
“as few orbits as possible” for n-tuples of standard Young tableaux of A
under the Bender—Knuth moves.
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n-Transitivity

Conjecture (Liao 2024)

Let A be a partition which is not hook-shaped. If AT # X, then there are
“as few orbits as possible” for n-tuples of standard Young tableaux of A
under the Bender—Knuth moves.

Conjecture (Liao 2024)

Let X be a partition which is not hook-shaped. If AT # X and
SYT(A) > n, then there are

(% Bl )

i=

orbits for n-tuples of standard Young tableaux of A under the
Bender—Knuth moves.
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Semistandard Young Tableaux

The columns strictly increase, but the rows are nondecreasing.

2]3]3]3]

G|l BN~
S| BN~
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Semistandard Young Tableaux

The operation t; swaps the numbers / and / + 1 if possible.

2]3]3]3]

G|l BN~
S|P IN| =
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Semistandard Young Tableaux

The operation t; swaps the numbers / and / + 1 if possible.

1]1 2[3]3]3]
o2
414
5(6
Applying t...7
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Semistandard Young Tableaux

The operation t; swaps the numbers-and-/+ 1-if possible.

1]1 2[3]3]3]
o2
414
5(6
Applying t...7
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Semistandard Young Tableaux

The operation t; swaps the number of occurrences of / and / + 1 in each
row.

1)1 2|3|3|3|
21213
4145
5(6
Applying tp...7
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Semistandard Young Tableaux

The operation t; swaps the number of occurrences of / and / + 1 in each
row.

1)1 2|3|3|3|
o212
4145
5(6
Applying tp...7
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Semistandard Young Tableaux

The operation t; swaps the number of occurrences of / and / + 1 in each
row.

1)1 2|3|3|3|
o212
4145
5(6
Applying tp...7

But what if we started with a different tableaux?
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Semistandard Young Tableaux

The operation t; swaps the number of occurrences of / and / + 1 in each
row.

1)1 2|3|3|3|
21313
4145
5(6
Applying tp...7
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Semistandard Young Tableaux

The operation t; swaps the number of occurrences of / and / + 1 in each
row.

1)1 2|3|3|3|
o212
4145
5(6
Applying tp...7
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Semistandard Young Tableaux

1)1 2[3]3]3]
21212
4145
516
Applying tp...7
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Semistandard Young Tableaux

1)1 2[3]3]3]
213
414
516
Applying tp...7
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Semistandard Young Tableaux

1)1 2[3]3]3]
213
414
516
Applying tp...7
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Semistandard Young Tableaux

The operation t; swaps the number of occurrences of / and / + 1 in each
row, excluding “locked columns.”

1)1 2|3|3|3|
21313
41415
5(6
Applying to...
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Semistandard Young Tableaux

The operation t; swaps the number of occurrences of / and / + 1 in each
row, excluding “locked columns.”

1)1 2 2]2]3]
21213
4145
516
Applying to...
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Semistandard Young Tableaux

The operation t; swaps the number of occurrences of / and / + 1 in each
row, excluding “locked columns.”

1)1 2|2|2|3|
212
414
5(6
Applying t1...
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Semistandard Young Tableaux

The operation t; swaps the number of occurrences of / and / + 1 in each
row, excluding “locked columns.”

e 22]2]3]
212
414
516
Applying t1...
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Semistandard Young Tableaux

The operation t; swaps the number of occurrences of / and / + 1 in each
row, excluding “locked columns.”

11 22]2]3]
2|2
414
516
Applying t1...
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Semistandard Young Tableaux

The operation t; swaps the number of occurrences of / and / + 1 in each
row, excluding “locked columns.”

11 1l1]2]3]
2|2 313
414
516
Applying t1...
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Semistandard Young Tableaux Are Not Transitive

1)1 2|2|

lx

2] 2]
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Semistandard Young Tableaux Are Not Transitive (at all)
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But They Are Sometimes a Little Transitive

Theorem (Liao 2024)

Let A be a 2-row partition. Then there is a sequence of Bender—Knuth
moves between two semistandard Young tableaux of \ if their set of
counts are the same and includes a count of 1.
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But They Are Sometimes a Little Transitive

Theorem (Liao 2024)

Let A be a 2-row partition. Then there is a sequence of Bender—Knuth
moves between two semistandard Young tableaux of \ if their set of
counts are the same and includes a count of 1.

2[2]

l\/

2[3]
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