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In this course we will present the mathematical basics of quantum computing. We will
first review the emerging quantum information technology revolution, especially
explaining the weird features such as quantum entanglement through a quantum magic
square game. Then we will focus on the four fundamental postulates of quantum
mechanics, and apply quantum measurements to show that non-orthogonal states
cannot be discriminated exactly. Finally we derive the Bell inequality, and show why
guantum entanglement violates this inequality.

Due to the special significance of complex linear algebra to quantum computing, we




will review basics concepts and results, including orthonormal basis, Projection
operator, spectral decomposition theorem, singular-valued decomposition, and
Schmidt decomposition. Then we start to present the basic results on classical
reversible computing, quantum circuit model, quantum simulation methods, quantum
Fourier transform, quantum order-finding algorithm, Shor’s factoring algorithm,
Grover quantum search algorithm, and finally a very general introduction to quantum
Shannon theory. We hope students will find this course fun, and grasp mathematical
basics of quantum computing and basic algorithms, and other necessary elements to
read deep research papers.
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