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Young Diagram: A= (3,1): A= [ | p=(43,1): pu=

Young Tableau:

Begin with:
e A= (A >..>)\, >0)a Young diagram,
e 1= (p1, ..., 4n) a collection of n nonnegative integers such that,
o [Al = [ul.

A Young tableau with shape A = (Aq, ..., A,) and content g = (py, ..., f4y,) is a filling
of X with py 1’s, po 2’s, ..., pp, 1's (referred to as flavors) such that flavors

— weakly increase across rows (left to right) and

— strictly increase down columns (top to bottom).

Example: Non-Example:
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Littlewood-Richardson Coefficients:

The Littlewood-Richardson Coefficient, cf‘w, is the number of Young tableaux with shape

A/p and content v with the condition that
e when reading the flavors in Young tableau from right to left across rows and top to
bottom down columns, at any stage, #1's > #2's > --- > #n's
e we will call such a filling a reverse lattice word.

Example:
For A = (4,3,1), n=(3,2,0), v = (2,1,0), let’s compute C;/\W'

First delete the shape u = (3,2,0) = ' from the shape A = (4,3,1) = | to

get the shape A\/u Fill this shape with the numbers 1, 1,2 so that filling is a reverse lattice
word (at any stage while listing this word from right to left and top to bottom we have
#1 > #2 ). Fill in the following two shapes with the slide examples.
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ACTIVITIES
Exercise 1. Let A = (3,1) and & = (z1, 23).

Compute the Schur polynomial sy(z1,z2) using Young tableaux.

To do this, compute the sum:

s (71, 12) = Z K1y, 2"

where

e 1 = (p1, o) is any collection of two nonnegative integers with |u| = g + pe = 4.

e K31, is the number of Young tableau with shape A = | |and content L.

e 7/ is the monomial equal to Z(F1:#2) = gkt zh?

To compute this sum, follow the steps below.

a. What are all possible pairs of nonnegative integers p = (i1, i2) such that |u| =
pa + pg = 47

b. For each = (p1, o) from part (a), how many Young tableaux are there with shape
A = (3,1) and content p? Use the following outlines to help you construct the Young
tableaux. In doing this, you are computing K3 1), (number of Young tableau with
shape A = (3,1) and content u).
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Exercise 2. Compute cf;’l, with A = (6,5,3,1), u = (4,2,0,0), v = (4, 3,2,0). Use the given
shape A to help you.

Recall: cﬁu is the number of Young tableaux with shape A/u and content v with the
condition that when reading the flavors in Young tableau from right to left across rows and
top to bottom down columns, at any stage, #1's > #2's > #3's > #4's

How many can you find?
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