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Models of Quantum Cellular Automata

In this talk we present a systematic view of Quantum Cellular Automata (QCA), a mathematical formalism of quantum
computation. We present four QCA models, and compare them. One model we discuss is the traditional QCA, similar to those
introduced by Shumacher and Werner, Watrous, and Van Dam. We discuss also Margolus QCA, also discussed by Schumacher
and Werner. We introduce two new models, Coloured QCA, and Continuous QCA. We also compare our models with the
established models. We give proofs of computational equivalence for several of these models. We show the strengths of each
model, and provide examples of how our models can be useful to come up with algorithms, and implement them in real-world
physical devices.


