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quantum Fourier transform. Such a circuit is shown in Figure 5.1. The gate R denotes
the unitary transformation

.(5.10)

10
By = [ 0 il ] (5.11)



- -

A
1

|]> — m Z eZ7rij’¢/2"|k> (55)
k=0
1 L s
= WZ Zez J(Zl=1 il )lklkn) (56)
k1=0 kn=0

1 U
= ?Z...Z®ez’”7k’2 k1) _ (5.7)
2/ =0 =0 1=1 \/\,\/ ¢ @\K (’VQQ VW

— 2n/2 ® [Z eZWl]’CLZ l ] gﬂ(\/wru\é k (58)

=1 Lk;=0
1 sy
- i@l &
=1
0) + 27%0.7n, 1 0) + 27ri0.jn—1jn1 .
_ (10 + @) (joy +e - ) : 16

The product representation (5.4) makes it easy to derive an efficient circuit for the
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Figure 5.1. Efficient circuit for the quantum Fourier transform. This circuit is easily derived from the product
representation (5.4) for the quantum Fourier transform. Not shown are swap gates at the end of the circuit which
reverse the order of the qubits, or normalization factors of 1/ V2 in the output.
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