
1 Deduction

1.1 Propositional Natural Deduction Calculus ND0
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1.2 First-Order Natural Deduction ND1

A

∀X.A
I∀

∀X.A
[B/X] (A)

E∀

[B/X] (A)

∃X.A
I∃

∃X.A [[c/X] (A)]1 ` C
C

E∃

A = A
I=

A = B C[A]p
[B/p]C

E=

A⇔ A
I=

A⇔ B C[A]p
[B/p]C

E=

1



2 Automated Theorem Proving

2.1 Analytical Tableau T 0
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2.2 First-Order Tableaux T 1

∀X.AT C ∈ cwffι(Σι)
[C/X] (A)T

∀X.AF c ∈ (Σsk
o \ H)

[c/X] (A)F

∀X.AT Y new
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∀X.AF free(∀X.A) = {X1, . . . , Xk} f ∈ Σsk
k
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3 Resolution

3.1 Resolution for Propositional Logic
3.1.1 Clause Normal Form Transformation CNF0

C ∨ (A ∨B)T

C ∨AT ∨BT
C ∨ (A ∨B)F

C ∨AF ;C ∨BF

C ∨ ¬AT

C ∨AF
C ∨ ¬AF

C ∨AT

C ∨ (A⇒ B)T

C ∨AF ∨BT
C ∨ (A⇒ B)F

C ∨AT ;C ∨BF

C ∨ (A ∧B)T

C ∨AT ;C ∨BF
C ∨ (A ∧B)F

C ∨AF ∨BF

3.1.2 Resolution Calculus R0

PT ∨A PF ∨B
A ∨B

3.2 First-Order Resolution
3.2.1 Conjunctive Normal Form Calculus CNF1

∀X.AT ∨ C Z /∈ (free(A) ∪ free(C))

[Z/X] (A)T ∨ C
∀X.AF ∨ C {X1, . . . , Xk} = free(∀X.A)

[fkn(X1, . . . , Xk)/X] (A)F ∨ C

3.2.2 First-Order Resolution Calculus R1

AT ∨ C BF ∨D σ = mgu(A,B)

σ(C) ∨ σ(D)

Aα ∨Bα ∨ C σ = mgu(A,B)

σ(A) ∨ σ(C)
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