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Derive Q (the irreps) yourself through an 
eigendecomposition of the circular shift matrix
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See e.g. Kondor, R., & Trivedi, S. (2018, July). On the generalization of equivariance 
and convolution in neural networks to the action of compact groups. In International 
Conference on Machine Learning (pp. 2747-2755). PMLR.
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Q−1 [ ⊕L
l=−L ρl(gn)] Q ℱ−1

G ∘ [ ⊕L
l=−L ρl(g)] ∘ ℱGDecomposed into irreps

[ℱG f ]l = ∫G
f(g) ρl(g) dgQ v =

1

7

1 e− 6iπ
7 e

2iπ
7 e− 4iπ

7 e
4iπ
7 e− 2iπ

7 e
6iπ
7

1 e− 4iπ
7 e

6iπ
7 e

2iπ
7 e− 2iπ

7 e− 6iπ
7 e

4iπ
7

1 e− 2iπ
7 e− 4iπ

7 e− 6iπ
7 e

6iπ
7 e

4iπ
7 e

2iπ
7

1 1 1 1 1 1 1
1 e

2iπ
7 e

4iπ
7 e

6iπ
7 e− 6iπ

7 e− 4iπ
7 e− 2iπ

7

1 e
4iπ
7 e− 6iπ

7 e− 2iπ
7 e

2iπ
7 e

6iπ
7 e− 4iπ

7

1 e
6iπ
7 e− 2iπ

7 e
4iπ
7 e− 4iπ

7 e
2iπ
7 e− 6iπ

7

0.21
0.20

−0.29
−0.16
−0.39

0.02
0.34

Fourier transform

Finite-dimensional vectors  
v ∈ ℝd

Infinite-dimensional vectors  
f ∈ 𝕃2(G)

Inverse Fourier transform Q−1 v̂ ℱ−1[ ̂f ](g) = ∑
l

̂f(ρl)ρl(g−1)

= ∑
l

dρl
tr [ ̂f(ρl)ρl(h−1)]General case  matrix irreps of compact groups 

See e.g. Kondor, R., & Trivedi, S. (2018, July). On the generalization of equivariance 
and convolution in neural networks to the action of compact groups. In International 
Conference on Machine Learning (pp. 2747-2755). PMLR.

dl × dl

Fourier shift theorem!!!


