Introduction to Quantum
Programming and Semantics

Lecture 4: Graphical calculus

Chris Heunen % University of Edinburgh



Overview

e Stringdiagrams

e States, effects, scalars

e Entanglement
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String diagrams



String diagrams
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Diagrammatic reasoning
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Soundness and completeness
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States, effects, scalars
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Scalars
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Entanglement



Entanglement
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Summary:

String diagrams have (4d) graphical calculus
Sound and complete for sequential and parallel composition
States, effect, and scalars are derived concepts

Entanglement makes sense at graphical level
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