Symmetries in Quantum Information Theory Prof. Matthias Christandl, Mario Berta
Problem Set 9 ETH Zurich, HS 2010

Exercise 1) 6j-coefficients

Caleulate |* 1 F12| for an possible k1 and koz by
1 1 ko
a) using
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ks k kos
_ Z (kl ko k12></€12 k3 k><k32 k3 k‘23><k‘1 ka3 k)
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b) using
k1 ko k
[ k;l), kz k;g ] = (k1, k2, k3, k12, k, Uete |k, k2, k3, ka3, ks D) vight

and expressing the occuring states in the computational basis.

Exercise 2) Recoupling moves

Let |a) € (C?)®3 be the vector that corresponds to

1 1 1

1,1
Compute how (712 ® id3) and (id; ® ma3) € S3 act on |a). Do this by
a) using the braiding rules

b) using exercise 2b) of problem set 6.
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