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Exercise 1 (4 Punkte):
Let f(x17x27 I3, ZE4) = ('Z‘l + Tg, T3 + T3,T3 + Ty, T4 + xl) bea2:1 mapplng

1. Run Simon’s algorithm on f.

2. Assume that after the measurement you obtain y; = (1,1,0,0),y2 = (1,0,1,0),y3 = (1,0,0, 1).
Find the period s of f.

3. Show that n — 1 vectors from F7 are linearly independent over [F, with probability

n—2
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Exercise 2 (4 Punkte):
1. Construct a matrix representation for QFTs.

2. Calculate QFT,s (\%UO) + |4>)>

Exercise 3 (4 Punkte):

1. Show that QFT,. is unitary. Hint: You might want to use the results from HW1.
2. What is (QFT,.)??
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Exercise 4 (4 Punkte):
Recall that the 1-qubit rotation is represented by a unitary matrix

Fi = Ll) exp(Z?Ti/Zk)} :

During the phase estimation algorithms we use the use the controlled-R gate:

Show that the controlled- Ry circuit is equivalent to
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