Introduction to Quantum
Programming and Semantics

Lecture 10: ZX Calculus

Chris Heunen % University of Edinburgh



Overview
e /X Calculus
e Soundness
e Completeness
e Quantum circuits

e Automation



ZX calculus



Rules
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Soundness
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Completeness



Universality
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Approximate universality
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Completeness
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Automation



Quantomatic, PyZX, QuiZX, ZX live



Summary:

/X calculus is sound and complete
/X calculus is universal
11/4-ZX calculus is approximately universal

ZX rewriting can be automated



