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1. Suppose U |x〉|y〉 = U |x〉|y⊕f(x)〉. Define f̂(l) = 1/
√

r
∑r−1

x=0
e−i2πxl/r|f(x)〉,

where r is the period of f(x), for all l = 0 . . . r−1. f̂(l) is called the Fourier

transform of f(x). Show that |f(x)〉 =
∑r−1

l=0
ei2πlx/r|f̂(l)〉.

2. Exercise 5.20 [Nielsen and Chuang].

3. Exercise 5.21 [Nielsen and Chuang].
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