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ABSTRACT

Quantum-inspired algorithms help handle complex optimization and inference challenges in Al and ML.
Quantum-like algorithms based on quantum mechanics address challenges classical computer paradigms
can't. These algorithms innovate data handling, solution finding, and pattern recognition. Quantum effects
like superposition, entanglement, and tunneling influenced them. In particular, they work in parallel
to explore large solution spaces and speed up processing for large datasets. Next, quantum-inspired
algorithms including quantum annealing, optimization, and neural networks are discussed. Simulated
annealing and the quantum approximate optimization algorithm (QAOA) make combinatorial optimiza-
tion tasks in Al and ML easier. Quantum-inspired evolutionary and swarm intelligence algorithms tackle
multi-modal optimization issues quickly. Furthermore, quantum-inspired neural networks (QNNs) have
revolutionized deep learning. OQNNs use quantum gates and quantum circuits to improve classification,
regression, and generative modeling.
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INTRODUCTION

Quantum-inspired algorithms are a cutting-edge area of research in artificial intelligence (AI) and
machine learning (ML). They offer innovative solutions to complex optimization and inference issues
that traditional computer paradigms find difficult to address (Stein et al., 2022). These algorithms utilize
principles from quantum physics, leveraging quantum phenomena including superposition, entanglement,
and tunnelling to enhance data processing, problem-solving, and pattern identification (Anand et al.,
2024). Quantum-inspired techniques differ from conventional algorithms in that they operate in parallel,
enabling them to efficiently explore vast solution spaces and accelerate processing for large datasets.
This feature is particularly valuable in the fields of artificial intelligence (AI) and machine learning
(ML), where the intricacy and magnitude of data can be overwhelming. This post will examine many
quantum-inspired algorithms that are transforming the field of Al and machine learning. Quantum an-
nealing and the Quantum Approximate Optimization Algorithm (QAOA) are two fundamental methods
used to streamline combinatorial optimization tasks (Chen et al., 2023). Moreover, quantum-inspired
evolutionary and swarm intelligence systems offer rapid solutions to multimodal optimization difficulties.

A notable breakthrough has occurred in the realm of quantum-inspired neural networks (QNNs).
Quantum Neural Networks (QNNs) enhance the performance of deep learning tasks such as classification,
regression, and generative modelling by integrating quantum gates and circuits. These networks utilize
quantum principles to store and analyze data in multidimensional feature spaces, resulting in significant
enhancements in representation learning and feature acquisition (Sack & Serbyn, 2021). This exploration
will demonstrate how quantum-inspired algorithms are not only enhancing the capabilities of artificial
intelligence (AI) and machine learning (ML), but also laying the groundwork for future advancements
in these domains.
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