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Exercise 1:
Let

f : F2
2 → F2

(x1, x2) 7→ x1 ⊕ x2.

Run Simon’s algorithm to find s1, s2 6= 0, such that f(x1 + s1, x2 + s2) = f(x1, x2).

Exercise 2:
We denote 2n = N . Show the shift property of QFT: for |z〉 =

∑
x∈{0,1}n αi|x〉 it holds that

if QFTN


α0

α1
...

αN−1

 =


β0
β1
...

βN−1,

 then QFTN


αN−1
α0
...

αN−2

 =


β0
wβ1

...
wN−1βN−1,


where wN = 1.

Exercise 3:
Suppose you have a quantum phase oracle |x〉 7→ (−1)f(x)|x〉, where f : {0, 1}n → {0, 1},
such that ∃s ∈ Fn

2 : f(x) = f(x + s). Show how to find a vector y ∈ Fn
2 , such that ys = 0

mod 2 using only n qubits.

Exercise 4:
Calculate QFT2

(
1√
2
(|0〉+ |1〉)

)
and QFT2

(
1√
2
(|0〉 − |1〉)

)
.


