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Abstract: 
Parrondo's paradox is a counterintuitive mathematical and physical phenomenon in which two individually losing strategies can produce a winning outcome when appropriately combined. Closely related to stochastic processes, nonequilibrium statistical physics, and Brownian ratchets, this paradox has inspired interdisciplinary applications in medicine, biological evolution, and financial strategies.

This talk will first introduce the mathematical foundations, physical mechanisms, and interdisciplinary applications of classical Parrondo's paradox. We will then explore the realization of quantum Parrondo's paradox using quantum random walks. Finally, we will investigate the underlying physical mechanisms of quantum Parrondo's paradox, focusing on quantum superposition, interference, and the noncommutativity of evolution operators, and demonstrate that symmetry breaking is a necessary condition for the emergence of quantum Parrondo's paradox.
Biography:
I am an Assistant Professor at Chung Yuan Christian University, where I lead the Quantum Information Center. With a solid background in physics from National Taiwan University and a focus on Quantum algorithm, Quantum computing in application, electron and spin transport in condensed matter and quantum education.
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