Elementary Logic




handout on predicate logic
Predicate logic combines the logical operators that we studied in propositional logic with the terms (which we’ll now call “predicates”) and quantifiers that we studied in categorical logic.  It also adds the grammatical distinction between name and predicate, corresponding to the metaphysical distinction between object and property.

Besides predicates, names, and the logical operators ((((,  (((,  (((,  (((,  ((), predicate logic also includes two quantifiers: ((x)(x and (x)(x.  The existential quantifier, ((x)(x, can be read as “there is some x such that x is (;” and the universal quantifier, (x)(x, can be read as “for all x, x is (.”
The basic concepts of predicate logic can be demonstrated by imagining a universe with just two properties – Fx and Gx – and three objects – a, b, and c.  Here’s a scheme of abbreviation for our language:
Fx: x is a frog

Gx: x is green

a: Arthur
b: Betty
c: Charlie

Here are the possible states of affairs that could exist in such a universe:


a
b
c

Fx   
Fa
Fb
Fc
Gx   
Ga
Gb
Gc
(These 6 possible states of affairs yield a universe with 26 (= 64) possible facts.)
Here are the logical expression of certain quantified propositions and their truth-conditions:
Something is a frog = 
((x)Fx = 
(Fa ( Fb ( Fc) = 
((x)(Fx 
which is mutually contradictory with:

There are no frogs = 
(((x)Fx =
((Fa ( Fb ( Fc) = 
((Fa ( (Fb ( (Fc) =
(x)(Fx
Something is green = 
((x)Gx = 
(Ga ( Gb ( Gc) = 
((x)(Gx 
which is mutually contradictory with:
Nothing is green =
(((x)Gx =
((Ga ( Gb ( Gc) =
((Ga ( (Gb ( (Gc) =
(x)(Gx
Everything is a frog =
(x)Fx = 
(Fa ( Fb ( Fc) = 
(((x)(Fx 
which is mutually contradictory with:
Not everything is a frog = ((x)Fx = 
((Fa ( Fb ( Fc) =
((Fa ( (Fb ( (Fc) = 
((x)(Fx 
Everything is green =
(x)Gx = 
(Ga ( Gb ( Gc) = 
(((x)(Gx
which is mutually contradictory with:

Not everything is green = ((x)Gx = 
((Ga ( Gb ( Gc) = 
((Ga ( (Gb ( (Gc) =
((x)(Gx
All frogs are green = 
(x)(Fx ( Gx) = [(Fa ( Ga) ( (Fb ( Gb) ( (Fb ( Gb)] = (((x)(Fx ( (Gx) 

which is mutually contradictory with:

Some frogs are not green = ((x)(Fx ( (Gx) = [(Fa ( (Ga) ( (Fb ( (Gb) ( (Fc ( (Gc)] = ((x)(Fx ( Gx)
No frogs are green = 
(x)(Fx ( (Gx) = [((Fa ( Ga) ( ((Fb ( Gb) ( ((Fc ( Gc)] = (((x)(Fx ( Gx) 
which is mutually contradictory with:
Some frogs are green = ((x)(Fx ( Gx) = [(Fa ( Ga) ( (Fb ( Gb) ( (Fc ( Gc)]
 = ((x)(Fx ( (Gx)
