Quantum Computing

As computers get smaller and smaller, limitations in the hardware restrict our ability to build faster and faster solid state computers. Quantum computers are an attempt to design more powerful computers using the principles of quantum mechanics. Quantum computers rely on quantum entanglement and quantum parallelism for their speed, unavailable under classical computation. In this course we will study the design of quantum computers using quantum bits (qubits), quantum gates and quantum circuits. Applications will include quantum algorithms for fast factoring (Shor’s algorithm) used for breaking cryptographic systems, quantum Fourier transform and quantum searching. The course will be self-contained and no previous knowledge of quantum mechanics is required. A background in linear algebra is helpful but not essential.

Prerequisite: CS 313 or permission of the instructor. 

