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1 Propositional Logic

1.1 Syntax

The syntax of propositional logic formulas is defined by the following grammar, where a ranges over atomic

propositions (atoms):
P:=a|PANP|PVP|P—P|-P

There are two special atoms: T which stands for True, and | which stands for False.
We use the following precedence and associativity rules:

e Precedence: in decreasing order of precedence —, A, V, —.

o Associativity: all operators are right associative

1.2 Constructive Natural Deduction
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1.3 Classical Natural Deduction

It includes all the Constructive Natural Deduction rules, plus:
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1.4 Truth Tables
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2 Predicate Logic

2.1 Syntax
The syntax of predicate logic is defined by the following grammar:

t x| ft,....1)
P p(t,....t) | ~P|PAP|PVP|P— P|VY2.P|32.P

There are two special predicate symbols of arity 0: T which stands for True, and | which stands for False.

2.2 Natural Deduction

The Natural Deduction rules for Predicate Logic include all Proposition Logic rules plus the following rules:

Pl\y]

Plz\y] - Vo.P Plz\1] oy P 0
Va.P Pla\t] Jz.P Q

Side conditions:

e for [vi]: y must not be free in any not-yet-discharged hypothesis or in Vz.P
o for [vE]: fv(t) must not clash with bv(P)

o for [37): £v(¢) must not clash with bv(P)

o for [3E]: y must not be free in @ or in not-yet-discharged hypotheses or in Jz.P

2.3 Semantics
Given a signature: ((fI*, ..., fF) (pl* ... pim))
e of function symbols f; of arity k;, for 1 <i <n
o of predicate symbols p; of arity j;, for 1 <i <m
a model M is a structure (D, (Fy,,....Fr), (Rpis-- Rp,))
1. of a non-empty domain D
2. interpretations 7, € D" — D for function symbols f;

3. interpretations R,, C D7 for predicate symbols p;
A variable valuation v is a partial function from variables to D
Given a model M and a variable valuation v, we assign meaning to terms and formulas as follows:

e Meaning of terms:

= [z = v(@)
= [ftn )l = Fr (DY [ta]01))

e Meaning of formulas:

— FEypo T s true

— Fumo L is false

— Earw p(te, .o tn) i ([1]M, . [t ]M) € R,

— FEmpo P M =Fy, P

— Fumo PAQ i Ey, Pand Fary Q

— Fymw PVQiff By Por Fay, Q

- ﬁ]\jm P — Q iff ':1\,171) Q whenever ﬁ]\j’q, P

— Far Vo P iff for every d € D we have Fyy y pisa) P

— Farp 3o P iff there exists a d € D such that Fys y 2ya) P
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