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I. Introduction

Over the past few decades, quantum computing has emerged as a captivating frontier in the realm of
computational technologies, promising to revolutionize the way we solve complex problems that lie beyond the
capabilities of classical computers. One of the key challenges in harnessing the power of quantum computing lies
in efficiently designing quantum circuits that adhere to the constraints of physical quantum systems. The
exploration of nearest-neighbor (NN) interactions, where qubits are limited to communicate with their adjacent
neighbors in quantum circuits, has unfolded across two distinct architectures: one-dimensional (1D) [25], two-
dimensional (2D) [24] and three-dimensional (3D) layouts [20]. In the realm of 1D or linear nearest neighbor (LNN)
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