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Abstract: Quantum computers are expected to dramatically outperform classical computers for certain computational problems. While there has
been extensive previous work for linear dynamics and discrete models, for more complex realistic problems arising in physical and social science,
engineering, and medicine, the capability of quantum computing is far from well understood. One fundamental challenge is the substantial
difference between the linear dynamics of a system of qubits and real-world systems with continuum, stochastic, and nonlinear behaviors. Utilizing
advanced linear algebra techniques and nonlinear analysis, I attempt to build a bridge between classical and quantum mechanics, understand and
optimize the power of quantum computation, and discover new quantum speedups over classical algorithms with provable guarantees. In this talk, I
would like to cover quantum algorithms for scientific computational problems, including topics such as linear, nonlinear, and stochastic differential
equations, with applications in areas such as quantum dynamics, biology and epidemiology, fluid dynamics, and finance.
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