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Signal processing identifying frequency componentsof a signal
audioandvideo processing

Machine learning featureextraction

Scientific computing solving differentialequations numerically

Definition for a signal an n its DFT is
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Note for d 2 w e eti 1 a b 1 Hadamard

Let d 2ⁿ w e Whatis a circuitrepresentationofQFT

Use the binary representation of 014 2 1
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So Q ji ji Ñljsjuji Is jijujz

Permutationofthequbits

In general I is givenbythe following circuit
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Aprominentmethod in quantumchemistryfor finding groundstateenergies
of molecules

consider a
Hamiltonian

H apastinators

AHermitian operator
Eigenvalues energies

that describes theenergy
levels of amany bodyquantum
system
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Qin Using these evolutions canweestimate the in

a Assume wearegiven 1a sit Un tri la l

A is the unknown phase 14 is a given eigenvector

Assume also that we can implement the controlled U gate
takethisas a blackbox fornow
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Nowapply the inverse of QFT Recall that
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Now suppose that I can be represented using t bitsexactly
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Binary representation of a

Finally measurement leads to the exact t bit representation of1
with probability one


