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Quantum algorithms for implementing quantum operations and measurements on
quantum systems evolving under Hamiltonian dynamics
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We discover quantum random algorithm approximately implementing a supermap
for controllization of Hamiltonian dynamics. Using this algorithm, we proposed a quantum algorithm
for universally implementing a projective measurement on the energy eigenbasis of an unknown
Hamiltonian system and analyze the accuracy and implementation costs. We also show parallelizability

of quantum gates in an adiabatic quantum computation model. We define higher order quantum
operations as supermaps implementable within quantum mechanics. We proposed quantum algorithms
implementing controllization of unknown unitaries and unitary conjugation and analyzed the
relationship among causality, parallelizability, and nonlocality in higher order quantum operations.
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