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Overview

● ZX Calculus

● Soundness

● Completeness

● Quantum circuits

● Automation



ZX calculus
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Soundness



Semantics soundness : if two Ex diagrams did'are equal

then the matrices IdI
,

EId'It are equal
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Completeness



Universality

thm : any n-qubit unitary can be constructed using only

single qubit gates and CNOT gates

cr :

any n-qubit unitary can be constructed as a Ex diagram



Approximate universality

thi : fo any n qubit unitary re and 200,

there exists a Ex diagram d s .

t.:
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Completeness
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Automation



Quantomatic, PyZX, QuiZX, ZX live



● ZX calculus is sound and complete

● ZX calculus is universal

● π/4-ZX calculus is approximately universal

● ZX rewriting can be automated

Summary:


