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The main idea
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● are obtained by composing boxes in parallel and sequentially.

● live in symmetric monoidal category

● admit a clear flow of time: outputs connected to inputs of future 
processes
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Enabled by caps and cups

String diagrams live in a compact closed category.
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Logical AND

Discarding



DisCoCat
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Internal wirings of meanings

Compact verbs
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Diagrams live in abstract (a.k.a. axiomatic) categories.

They allow for a wide range of concrete models.

Pick a concrete category with cups and caps. 

Then wires become objects (a.k.a. spaces) and boxes become the morphisms 
(a.k.a. maps between these spaces)
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In NLP, the vector space model takes wires to be spaces of distributions and 
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Distributions are empirically established, by means of counting co-
occurrences with a selected set of basis words.

Using this model in DisCoCat:
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Spiders are in one-to-one correspondence with orthonormal bases

Copy and merge
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Models of meaning

Other models:

1. Sets and relations
relations as Boolean-valued matrices
possibilistic model

1. Density matrices and superoperators

1. Conceptual spaces
meanings corresponding to 

senses



Comparing meanings



Summary: features of DisCoCat

Meaning of sentences with different grammatical structures live in the same 
space, allowing comparison of meanings.

.



Summary: features of DisCoCat

Meaning of sentences with different grammatical structures live in the same 
space, allowing comparison of meanings.

Intuitive diagrammatic representation



Summary: features of DisCoCat

Meaning of sentences with different grammatical structures live in the same 
space, allowing comparison of meanings.

Intuitive diagrammatic representation

Wire structure for functional words and simplification 
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Meaning of sentences with different grammatical structures live in the same 
space, allowing comparison of meanings.

Intuitive diagrammatic representation

Wire structure for functional words and simplification 

Supports variety of grammars: Pregroup grammar, Lambek calculus, CCG, etc.
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Summary: features of DisCoCat

Word meanings can live in different kind of spaces, provided these organise 
themselves in a monoidal category matching the grammatical structure.

Integrates grammar and meaning in one whole

Meaning spaces are typed, accounting for the the varying grammatical role of 
the words.
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Flaws of DisCoCat

DisCoCat does not answer the question of how the meanings of sentences 
compose in order to provide the meaning of an entire text.

It assumes words to have a fixed meaning, while in text meanings will 
typically evolve.

It does not determine the sentence type.
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Noun initial states

Static nouns: the text does not alter our understanding of them

Dynamic nouns: the text alters our understanding of them
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Initial processes



DisCoCat from DisCoCirc



Individual meaning



Subgroup meaning
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Different styles become the same!



Summary











Compose!
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Advantages of language circuits:

● evolving meanings
● strips off language-dependent overheads











Thank you!

Tomorrow: DisCoCat and DisCoCirc Experiments


