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COMPUTATION OF OPERATOR EXPONENTIALS
USING THE DUNFORD-CAUCHY INTEGRAL
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We consider an m-qubit quantum system with a Hamiltonian, defined by an
expansion in the Pauli basis, and propose a new algorithm for classically computing
the exponential of the Hamiltonian. The algorithm is based on the representation of
the exponential by the Dunford—Cauchy integral, followed by an efficient computa-
tion of the resolvent, and is suitable for Hamiltonians that are sparse in the Pauli
basis. The practical efficiency of the algorithm is demonstrated by two illustrative
examples.

PaccmarpuBaercst KBaHTOBasi CHCTeMa 1 KyOUTOB € IaMHJIbTOHHAHOM, MPEACTAaB-
JIEHHBIM B BHUJe pasjoxeHus 1no 6asucy [laynu. [lpennaraercsi HOBBIH aJTOPUTM
KJ/IaCCHYECKOTO BBIUMCJ/IEHHS SKCIIOHEHTBl OT IaMHJIbTOHMAHA, OCHOBAaHHBIH Ha mpen-
CTaBJIEHUH OIEpaTOPHOH 3KCMOHeHThl HHTerpajnoM Handopra—Kowu ¢ nocnenyrouum
5(p(EeKTUBHBIM BbIYHUCJIEHUEM Pe30JbBEHTEl. AJICOPUTM MPUMEHHM [Jis TaMHJbTOHHU-
aHoB, paspexeHHbIX B 0Oasuce Ilaynu. IlpakTuyeckas 3(pPeKTHBHOCTb arOpUTMa
NoKasaHa ABYyMs WJIIOCTPaTHBHBIMH MPUMeEpPaMH.
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