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1 Limbertwig Kernel

Λ → F ⟩ {σ,⊕,⊗, x, y, z . . . ∼} ⟨⇀↽ Λ → ∃ L → F, value, value . . . ⟨∃L → {⟨∼→ ♡ → ϵ⟩ ⟨⇀↽ ♡⟩⟩ →
{(x⊕ y)⊗ z ⇒ αi} ⟨⇀↽ ∀αi⟩⃝ → {} ⟨⇀↽ ↑ → {x ⇒ ⊕} ⟨⇀↽ x → {x ⇒ ⊗} ⟨⇀↽
x → {x ⇒ x} ⟨⇀↽ x → {y ⇒ y} ⟨⇀↽ x → {x ⇒ z} ⟨⇀↽ x− > {x ⇒ (x⊕ y)⊗ z} ⟨⇀↽
x → {∼→ ♡ → ϵ⟩ ⟨⇀↽ ∼⟩ →
∃n ∈ F s.t Lf (x ⊕ y ⊗ z) ∧ µ

{g(x y z
... ··· ⊎ ) ̸= Ω

⇒ Lf (x ⊕ y ⊗ z) ∧ µ{g(x y z ⊎ )̸= Ω

⇔ ⃝{ µ ∈ ∞ ⇒ ( Ω ⊎ ) <
(x⊕y)⊗z
αiηm >

⇒ ♡ ⇒ Lf (x ⊕ y ⊗ z) ∧ µ{g(x y z ⊎ )̸= Ω

⇒ ˜̃⊎ · ♡ ⇔ ˜̃− = Λ ⇒ ↖⇒ µ, g(x y z ⊎ )
⇐ Λ · ⊎ ♡

2 Lateral Algebra

Let F be an abstract field whose elements will serve as symbols representing
variables in a lateral algebra. The lateral algebra L is a parametric algebraic
system which is characterized by operations ⊕ and ⊗.

The operations ⊕ and ⊗ combine two elements in the following way:

(x⊕ y)⊗ z = x⊗ z ⊕ y ⊗ z

where x, y, z ∈ F and operators satisfy the following ”list associativity”
property:

(x⊕ y)⊗ (z ⊕ w) = (x⊗ z) ⊕ (y ⊗ z) ⊕ (x⊗ w) ⊕ (y ⊗ w).

(x⊕ y)⊗ (z ⊕ w) =

(
r(α−∆))

zΘ)
⊕ r(α+∆))

zΘ)

)
⊗

(
1

1− v2

c2

⊕ zΘ

)

=
1

1− v2

c2

⊗r(α−∆))

zΘ)
⊕ 1

1− v2

c2

⊗r(α+∆))

zΘ)
⊕ zΘ⊗r(α−∆))

zΘ)
⊕ zΘ⊗r(α+∆))

zΘ)

1



=
r(α−∆))

zΘ(1− v2

c2 )
⊕ r(α+∆))

zΘ(1− v2

c2 )
⊕ zΘr(α−∆))

zΘ
⊕ zΘr(α+∆)

zΘ

= r(α−∆))

zΘ(1− v2

c2
)
⊕ r(α+∆))

zΘ(1− v2

c2
)
⊕ r(α−∆)) ⊕ r(α+∆))

= r2(−∆2+α2)

zΘ(1− v2

c2
)

3 Package

Λ → N⟩ {σ, ga,b, c,d, e, . . . ∼} ⟨⇀↽ Λ →
∃ L → N, value, value . . . ⟨∃L → {⟨∼→ ♡ → ϵ⟩ ⟨⇀↽ ♡⟩⟩ →
{↑⇒ αi} ⟨⇀↽ ∀αi⟩⃝ → {} ⟨⇀↽ ↑ → {x ⇒ ga} ⟨⇀↽ x →
{x ⇒ b} ⟨⇀↽ x → {x ⇒ c} ⟨⇀↽ x → {x ⇒ d} ⟨⇀↽ x− >
{x ⇒ e} ⟨⇀↽ x → {∼→ ♡ → ϵ⟩ ⟨⇀↽ ∼⟩ →
∃n ∈ N s.t. Lf (↑ r α s∆ η) ∧ µ

{g(a b c d e...
... ··· ⊎ ) ̸= Ω

⇒ Lf (↑ r α s∆ η) ∧ µ{g(a b c d e... ⊎ )̸= Ω

⇔ ⃝{ µ ∈ ∞ ⇒ ( Ω ⊎ ) ⊗ (∆⊕H◦
im)

⇒ ♡ ⇒ Lf (↑ r α s∆ η) ∧ µ{g(a b c d e... ⊎ )̸= Ω

⇒ ˜̃⊎ · ♡ ⇔ ˜̃− = Λ ⇒ ↖ ⇒ µ, g(a b c d e . . . ⊎ )

⇐ Λ · ⊎ ⊗ (∆ ⊕ H◦
im) ⇒ ˜̃⊗⊕♡}

4 Rewrite

Λ → N⟩ {σ, ga,b, c,d, e, . . . ∼} ⟨⇀↽ Λ → ∃ L → N, value, value . . . ⟨∃L →
{⟨∼→ ♡ → ϵ⟩ ⟨⇀↽ ♡⟩⟩ → {↑⇒ αi} ⟨⇀↽ ∀αi⟩⃝ → {} ⟨⇀↽ ↑ →
{x ⇒ ga} ⟨⇀↽ x → {x ⇒ b} ⟨⇀↽ x → {x ⇒ c} ⟨⇀↽ x → {x ⇒ d} ⟨⇀↽ x− >
{x ⇒ e} ⟨⇀↽ x → {∼→ ♡ → ϵ⟩ ⟨⇀↽ ∼⟩ → ∃n ∈ N s.t. Lf (↑ r α s∆ η)∧µ

{g(a b c d e...
... ··· ⊎ ) ̸= Ω

⇒ Lf (↑ r α s∆ η) ∧ µ{g(a b c d e... ⊎ )̸= Ω

⇔ ⃝{ µ ∈ ∞ ⇒ ( Ω ⊎ ) ⊗ (x⊕y⊗z ⊕ y⊗z)

⇒ ♡ ⇒ Lf (↑ r α s∆ η) ∧ µ{g(a b c d e... ⊎ )̸= Ω

⇒ ˜̃⊎ · ♡ ⇔ ˜̃− = Λ ⇒ ↖ ⇒ µ, g(a b c d e . . . ⊎ )

⇐ Λ · ⊎ ⊗ (x⊕ y ⊗ z ⊕ y ⊗ z) ⇒ ˜̃⊗⊕♡}
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