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Boundary Conditions: For λ = (λ1, λ2, . . . , λr ) create a grid with r rows
and λ1 + r columns. For example, if λ = (4, 2, 2, 1) then r = 4 and
λ1 + r = 8

(UMN Twin Cities REU Summer 2019) Ribbon Lattices and Ribbon Functions July 24, 2019 2 / 35



Take the path sequence of λ and the empty partition:
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Place the path sequence of l at the bottom of the grid and the path
sequence of ∅ at the top of the grid
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Finally place only right arrows along the horizontal boundary:
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Theorem

Denote the partition function with these boundary conditions Zλ. Then
Zλ is equal to the Schur function sλ for any partition λ.

Idea of Proof: Construct a weight preserving bijection between
semistandard Young tableaux of shape λ and fillings of the lattice
with the boudary conditions just described.
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Example:

4

4

3

3

3

2

221

(UMN Twin Cities REU Summer 2019) Ribbon Lattices and Ribbon Functions July 24, 2019 7 / 35



Write the tableaux as a sequence of partitions:
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Take the path sequence of each partition:
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Start with 4 by 8 lattice as before:
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Add path sequence of empty partition to the top:
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Add path sequence of second partition to the next row:
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Continue:
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Then there is only one possible admissible state with this choice of up
arrows.

(UMN Twin Cities REU Summer 2019) Ribbon Lattices and Ribbon Functions July 24, 2019 16 / 35



(UMN Twin Cities REU Summer 2019) Ribbon Lattices and Ribbon Functions July 24, 2019 17 / 35



(UMN Twin Cities REU Summer 2019) Ribbon Lattices and Ribbon Functions July 24, 2019 18 / 35



(UMN Twin Cities REU Summer 2019) Ribbon Lattices and Ribbon Functions July 24, 2019 19 / 35



(UMN Twin Cities REU Summer 2019) Ribbon Lattices and Ribbon Functions July 24, 2019 20 / 35



(UMN Twin Cities REU Summer 2019) Ribbon Lattices and Ribbon Functions July 24, 2019 21 / 35



(UMN Twin Cities REU Summer 2019) Ribbon Lattices and Ribbon Functions July 24, 2019 22 / 35



(UMN Twin Cities REU Summer 2019) Ribbon Lattices and Ribbon Functions July 24, 2019 23 / 35



(UMN Twin Cities REU Summer 2019) Ribbon Lattices and Ribbon Functions July 24, 2019 24 / 35



(UMN Twin Cities REU Summer 2019) Ribbon Lattices and Ribbon Functions July 24, 2019 25 / 35



(UMN Twin Cities REU Summer 2019) Ribbon Lattices and Ribbon Functions July 24, 2019 26 / 35



(UMN Twin Cities REU Summer 2019) Ribbon Lattices and Ribbon Functions July 24, 2019 27 / 35



(UMN Twin Cities REU Summer 2019) Ribbon Lattices and Ribbon Functions July 24, 2019 28 / 35



(UMN Twin Cities REU Summer 2019) Ribbon Lattices and Ribbon Functions July 24, 2019 29 / 35



(UMN Twin Cities REU Summer 2019) Ribbon Lattices and Ribbon Functions July 24, 2019 30 / 35



(UMN Twin Cities REU Summer 2019) Ribbon Lattices and Ribbon Functions July 24, 2019 31 / 35



(UMN Twin Cities REU Summer 2019) Ribbon Lattices and Ribbon Functions July 24, 2019 32 / 35



(UMN Twin Cities REU Summer 2019) Ribbon Lattices and Ribbon Functions July 24, 2019 33 / 35



(UMN Twin Cities REU Summer 2019) Ribbon Lattices and Ribbon Functions July 24, 2019 34 / 35



Thank You!
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