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Γ ` ∀A. X (ExpB)
Γ ` ExpB(X )

where B is equal to or nested in A.
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Induction in !L

Γ ` KillA(X ) ∆,X ` ∀B1. . . . ∀Bn. ExpA(X )
(Induct)

Γ,∆ ` X

where B1 to Bn are the fresh names of children of A
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Let P(n) be the proposition that n is even.

JP(nm)K ={ n 7→ 1
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, n 7→ 2
m 7→ 1

, n 7→ 1
m 7→ 3

, n 7→ 2
m 7→ 2

, . . .}
J∀m P(nm)K ={ n 7→ 1 , n 7→ 2 , n 7→ 3 , . . .}
J∀n (∀m P(nm))K = ∅ =: F
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Equations

Definition
The interpretation J−K of a !-logic formula is defined recursively as:

JG = HK :=

{
i

∣∣∣∣ Ji(G )K = Ji(H)K
}

JX ∧ Y K :=

{
i

∣∣∣∣ i |X ∈ JX K ∧ i |Y ∈ JY K
}

JX → Y K :=

{
i

∣∣∣∣ i |X ∈ JX K→ i |Y ∈ JY K
}

J∀A. X K :=

{
i

∣∣∣∣ ∀j ∈ Inst(A) . i ◦ j ∈ JX K
}
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Sequents

We interpret sequents as truth values:

JX1, . . . ,Xn ` Y K

:= JX1 ∧ . . . ∧ Xn ` Y K
:= J` (X1 ∧ . . . ∧ Xn)→ Y K
:= J∀ . . . .((X1 ∧ . . . ∧ Xn)→ Y )K
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Soundness and Completeness

Theorem (Soundness)
If Γ ` X is derivable in !L, then JΓ ` X K is true for any category C.

Future work to seek complete !-Logic such that:

If JΓ ` X K is true for any category C then Γ ` X is derivable in !L.
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Summary

• !-Formulae: B
B

= → =
B

B

∀B.

( )

• !-Logic: Γ ` ∀A. X (KillB)
Γ ` KillB(X )

Γ ` ∀A. X (ExpB)
Γ ` ExpB(X )

• Induction: Γ ` KillA(X ) ∆,X ` ∀B1. . . . ∀Bn. ExpA(X )
(Induct)

Γ,∆ ` X

• Soundness: If Γ ` X in !L, then JΓ ` X K is true.
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