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Studies of DTQW search algorithm in undirected graph
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(School of Microelectronics, Jiangsu Vocational College of Information Technology, Wuxi 214153, China)

Abstract; Quantum walks benefit from the superposition property of probability amplitudes, allowing
them to appear on multiple paths simultaneously, thereby achieving quadratic or even exponential ac-
celeration in the diffusion of quantum information. This study focuses on the discrete — time quantum
walk (DTQW) search algorithm within the framework of an undirected graph G = (V, E). By emplo-
ying unitary transformations of coin and shift operators, a stepwise framework for the DTQW search al-
gorithm is constructed. The SKW search algorithm of DTQW is specifically applied to searching for the
marked node states in a 4-node undirected graph. Through state collapse observation, the target node
is retrieved probabilistically with a success rate of 1/4. Results indicate that when n sufficiently large
quantum systems maintain strong entanglement, quantum walks can transition to classical random
walks. The paper further elaborates on the quadratic speedup mechanism of the DTQW search algo-
rithm under bidirectional migration conditions.
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