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Schrödinger’s view from monoidal category theory (2004)
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Schrödinger’s view from Penrose’s pictures, the plan (2005)
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Chapter 1: wires and boxes



– wires and boxes as mathematics –



– wires and boxes as mathematics –



– cup and cap boxes –



– cup and cap boxes –



– teleportation –



.

Chapter 2: spiders is all you need



– from wires to spiders –



– from wires to spiders –



– from wires to spiders –



– from wires to spiders –



– coloured spiders –



– quantum circuits –



– quantum circuits –



– quantum circuits –



– quantum circuits –



– spiders with phases –



– spiders with phases –



– spiders with phases –
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Chapter 4: classical vs. quantum wires



– quantum vs. ordinary wires –



– measurement –



– encoding –



– measurement after encoding –



– measurement after encoding –
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Chapter 6: 2022 Nobel Prize



– 2022 Nobel Prize –



– 2022 Nobel Prize –
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KIDS OUTPERFORM OXFORD UNIVERSITY STUDENTS!!!
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ZX-calculus (2007) - first paper



– ”ZX-calculus” –



ZX-calculus (2023) - in a few toilet sittings



Aurelio Carboni, Bob Walters & Steve Lack (& doubly-interacting & phases)



Aurelio Carboni, Bob Walters & Steve Lack (& doubly-interacting & phases)



circuit optim optical MBQC error-corr/surg q-crypto other
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Completeness!



Jim Lambek



... back to 2005, Montreal ...



Hello, I present to you quantum teleportation:



Hello, I present to you quantum teleportation:

Bob!  
This is grammar!



... 3 years later ...



Colleagues @ Oxford University



Colleagues @ Oxford University

• ...knew grammar mathematics:

n · −1n · s · n−1 · n ≤ 1 · s · 1 ≤ s



grammar algebra

For noun type n, sentence type s, verb type is −1n · s · n−1, so:

n · −1n · s · n−1 · n ≤ s



grammar algebra

For noun type n, sentence type s, verb type is −1n · s · n−1, so:

n · −1n · s · n−1 · n ≤ s

As a diagram:



Colleagues @ Oxford University

• ...knew grammar mathematics:

n · −1n · s · n−1 · n ≤ 1 · s · 1 ≤ s

• ...knew meaning mathematics:



Colleagues @ Oxford University

• ...knew grammar mathematics:

n · −1n · s · n−1 · n ≤ 1 · s · 1 ≤ s

• ...knew meaning mathematics:

How combine grammar and meaning?



A new model of language











A mouthfull of spiders









Quantum advantage!



Just do it!



Just do it bigger!





Now YOU just do it!



And you do it even bigger!

.



And you generate!









inside lambeq

















text circuits: a new theory of language









text circuit (text2qcirc) chemistry (Hamiltonian)



















Different languages become the same!



Different styles become the same!





compositional intelligence


















