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Abstract

The development of emerging computing has not simply manifested itself as a replacement for the
classical computing paradigm. Instead, under current technological conditions, it has given rise to a
hybrid practical structure in which emerging computing and classical computing are mutually
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dependent. Taking “paradigm coupling” as its core concept, this paper examines the structural differ-
ences between emerging computing and classical computing in terms of determinism, locality, and
information processing, and analyzes their functional division and engineering foundations in hybrid
algorithms. The findings show that hybrid algorithms, such as the Variational-Quantum-Eigensolver
(VQE) and the emerging approximate optimization algorithm (QAOA), employ emerging computing
processing units to perform specific computational tasks, while relying on classical optimization and
control mechanisms for parameter updates, feedback, and error handling. In this way, computing par-
adigms with different theoretical foundations achieve functional coordination. Meanwhile, hybrid al-
gorithms still face practical constraints, including barren plateaus, emerging-classical interface over-
head, noise propagation, and increasing control complexity. These challenges indicate that paradigm
differences are manifested not only as conceptual distinctions at the theoretical level, but also as co-
ordination problems among algorithm design, system control, and engineering implementation. Ac-
cordingly, “paradigm coupling” can serve as an analytical framework for understanding the current
development stage of emerging computing. Its focus is not on determining the replacement relation-
ship between old and new paradigms, but on explaining how different computing paradigms form
workable technical systems through functional complementarity.
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