Introduction to Quantum
Programming and Semantics

Lecture 11: Classical quantum circuits

Chris Heunen % University of Edinburgh



Overview
e CNOT circuits
e Bennett’s trick

e Phase-free ZX diagrams
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CNOT circuits
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CNOT circuit synthesis
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Bennett’s trick



Reversible computing
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Phase-free ZX diagrams



Parity normal form
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Reduction to parity form
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Summary:

ZX diagrams are (complexity-theoretically) hard to rewrite algorithmically
Special class of CNOT diagrams easier, comes down to parity checking
Bennett’s trick makes classical functions reversible, useful for oracles

Special class of phase-free ZX diagrams easier



