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ABSTRACT

Quantum computers can likely perform computations that are unattainable by classical computers, and they
represent the next generation of computing technologies. Due to high costs and complex maintenance, direct
ownership of quantum computers by individuals users is challenging. Future utilization is predicted to involve
quantum computing servers performing delegated computations for clients lacking quantum capabilities, similar
to the current utilization of supercomputing. This delegation model allows several users to benefit from quantum
computing without requiring ownership, thereby providing innovation potential in various fields. Ensuring
data privacy and computational integrity in this model is critical for ensuring the reliability of quantum cloud
computing services. However, these requirements are difficult to achieve because classical security techniques
cannot be directly applied to quantum computing. We review research on security protocols for the delegation
of quantum computing with focus on data privacy and integrity verification. Our analysis covers the background
of quantum computing, privacy-preserving quantum computational models, and recent research trends. Finally,
we discuss challenges and future directions for secure quantum delegated computations, highlighting their

importance for the commercialization and widespread adoption of quantum computing.
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