Computagao Quantica
Problem 2 - 1 May 2020 - 15 May 2020

This exercise aims at improving your understanding of the quantum Fourier transform, a most
relevant component in several quantum algorithms.

Recall the definition of QFT on K basis states [0),[1)--- [k —1):
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The following equality
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was used in the lecture slides without proof. Verify it holds indeed.

One can show, as we did in the lectures, that QFT is a unitary gate by building a uni-
tary quantum circuit for its computation. Give an alternative, direct proof that the linear
transformation defined above is unitary.

Reproduce the circuit for QFT, and QFT3, and compute the corresponding matrices. Give
your calculation in detail.



