Mini-course on representation theoretical
methods in ML

4. Representations of the
symmetric group and the FFT

Risi Kondor (Gatsby Unit)



|. The trivial representation ptiv(o) = (1)

2. The alternating representation ptriv(0) = sgn(o)

3. The defining representation [Pdef(9)]; ; = do(i),j



Young diagrams

<—> integer partitions A Fn

<— irreducible representations p &€ 'R



Young Tableaux

DO
O

standard tableau if numbers increase left to right
and top to bottom

standard tableaux dimensions of p)

of shape A
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Young’s Orthogonal Representation (YOR)

(T = 1/ de(ky k+1)
AT 1, 1y = V1 = 1/di(, k+1)? IsftaTricc(lgd

All (o) are real



/0(4)(0) = (1)

,0(1,1,1,1)((7) = (sgn(o))



d =
d=n—1

d=n(n—3)/2

d=(n—1)(n—2)/2

d=n(n—1)(n—5)/6



Hook rule

[; = length of hook 2



Restricted representations

If p is a representation of S,
pls, is a representation of Sy given by

pls, (@) =plo) oSk



Young’s Rule

In YOR

) lSn_l (o)







_\; / Bratelli diagram




