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Exercise 1 (3 Punkte):
Calculate the tensor products X @ VY ® X, Y ® Y for
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Exercise 2 (5 Punkte):

Let H = \/Li (} _11) Prove that for « € {0,1}"

1
HeH®...®Ha)= H"t) = —= 3~ (~)"]y),

where (x,y) = 1y1 + Taya + . . . TpYn.

Exercise 3 (3 Punkte):

ie e
Given |z) = (6 Si;oes 9> ,|z2) = (ei‘flclz)g)&)’ check that {|z1), |22)} form an orthonormal

basis in C?. Find an orthonormal basis for C* by tensoring.

Exercise 4 (4 Punkte):
Consider the states:

1Boo) = 25(100) + [11))
Bor) = J5(/01) + [10)
1B10) = (]00) — [11))
1) = L(01) — [10))

1. Show that {|Bu0), |fo1),|B10), |B11) } form a basis (knows as Bell basis) in C*;

2. Let U € C**? be unitary. Show that for |z) = U[0) = a|0)+/3|1) we obtain |z+) = U[1) = —3|0)+al1).
We call |2), |2+) a rotation of |0), |1).

3. Prove that Bell states |5no), |511) are rotationally invariant, that is (U ® U)|5i) = |Bi:)
for i € {0,1} and any unitary U € C**2,



