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The usefulness of the QFT



Outline



Why is the QFT so useful?



Definition of the QFT



Definition (cont.)



Computing the QFT over cyclic groups



Computing the QFT over a power of 2



Computing the QFT over a power of 2: circuit
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Computing the QFT over cyclic groups



Two facts about the QFT



Two facts about the QFT



Algorithm for QFT over cyclic groups



Parameters





The hidden subgroup problem (finite abelian groups)

G:



Properites of the Fourier transform



Creating a superposition on a coset

1)



The hidden subgroup problem algorithm

G:

F.T.

G:

Measure a random element of H?.

Algorithm:
2)  Fourier sample:

3) (Classically) reconstruct H from the samples.



Quantum Fourier sampling



Example: period finding



Fourier Sampling Theorem

α

...α α

...



Example: Shor’s Period Finding

What is       for Shor’s period finding algorithm?α

Know:

Answer:

(uniform)
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Example: Legendre Symbol
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Conclusions


