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Boolean circuits

are made of simple generators
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and can be composed to form circuits
expressing classical algorithms.
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and can be composed to form circuits
expressing quantum algorithms.
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Quantum circuits
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Definition
An axiomatization is said to be complete when any true equation
can be derived from its axioms.
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Theorem [CHMPV2023, CDP2024]
The axiomatization is complete, meaning that any true equation

can be derived from its axioms.
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Theorem [CHMPV2023, CDP2024]
The axiomatization is complete, meaning that any true equation

can be derived from its axioms.

Theorem [CDP2024]
The axiomatization is minimal, meaning that none of its axiom can

be removed without loosing completeness.
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Theorem [CHMPV2023, CDP2024]
The axiomatization is complete, meaning that any true equation

can be derived from its axioms.

Theorem [CDP2024]
The axiomatization is minimal, meaning that none of its axiom can

be removed without loosing completeness.

Theorem [CDP2024]
Any complete axiomatization must contain at least one axiom

involving n qubits for any n € N.
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Controlled gates are everywhere.
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Controlled PROP




Definition
A controlled PROP is a PROP equipped with a control functor.
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However, control functors are not monoidal.
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Definition

A conjugated controlled PROP is a controlled PROP satisfying

the equation

whenever ==,
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Controllable quantum circuits
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Complete axiomatization for quantum circuits defined as a
conjugated controlled PROP.
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Complete axiomatization for quantum circuits defined as a

conjugated controlled PROP.
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Complete axiomatization for quantum circuits defined as a
controlled PROP.
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Versatility of the formalism
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Controlled PROPs are a clean and versatile formalism
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https://arxiv.org/abs/2311.07476

Controlled PROPs are a clean and versatile formalism featuring

control as a constructor.
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Controlled PROPs are a clean and versatile formalism featuring
control as a constructor. Feel free to use them to express any kind

of graphical language!

28/28


https://arxiv.org/abs/2311.07476

Controlled PROPs are a clean and versatile formalism featuring
control as a constructor. Feel free to use them to express any kind

of graphical language!

(arXiv:2508.21756)
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