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Colleagues @ Oxford University, 2008

• ...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











text circuits: a new theory of language





















space-time as meaning
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Spacetime in language:

• Prepositions in, next to, after, on, with...

•Many other words meanings e.g. chasing...

•Used for referencing e.g. pointing, and where we exist!

• The origin of language?
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• S ◦ R :=
{
(x, z)
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move right :=

8 0Z0Z0Z0Z
7 Z0Z0Z0Z0
6 0Z0Z0Z0Z
5 Z0Z0Z0Z0
4 0Z0Z0Z0Z
3 Z0Z0Z0Z0
2 0Z0Z0Z0Z
1 Z0Z0Z0Z0

a b c d e f g h

king’s moves :=

8 0Z0Z0Z0J
7 Z0Z0Z0Z0
6 0Z0Z0Z0Z
5 Z0J0Z0Z0
4 0Z0Z0Z0Z
3 Z0Z0Z0Z0
2 0Z0Z0Z0Z
1 Z0Z0J0Z0

a b c d e f g h



Monoidal subcategory of Rel:

• × . . . ×

• “spatial relations” R ⊆ X × . . . × X

• S ◦ R :=
{
(x, z)

∣∣∣∣ ∃x′ : R(x, y), S (y, z)
}

& S × R :=
{(

(x, y), (z, u)
) ∣∣∣∣ R(x, y), S (z, u)

}
• next stop := {(Kai Tak, D. H.) , (D. H., Hin Keng) , . . .}

• in-between := {(Kai Tak, D. H., Hin Keng) , . . .}

• my station := {Wu Kai Sha}



Monoidal subcategory of Rel:

• × . . . ×

• “spatial relations” R ⊆ X × . . . × X

• S ◦ R :=
{
(x, z)

∣∣∣∣ ∃x′ : R(x, y), S (y, z)
}

& S × R :=
{(

(x, y), (z, u)
) ∣∣∣∣ R(x, y), S (z, u)

}
• higher than :=

{(
(x, y, z), (x′, y′, z′)

) ∣∣∣∣ z > z′
}

• above :=
{(

(x, y, z), (x′, y′, z′)
) ∣∣∣∣ x = x′ , y = y′ , z > z′

}
• chasesδt>0 :=

{(
(x, y, z, t), (x, y, z, t′)

) ∣∣∣∣ t = t′ + δt
}



{(
(x, x), ∗

) ∣∣∣∣ x ∈ X
}
×

{(
y, y

) ∣∣∣∣ y ∈ Y
}
×

{(
(x, x), ∗

) ∣∣∣∣ x ∈ X
}
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Different styles become the same!

fancy writing show-off vanishes




