PREDICATE LOGIC

SHOWING INVALIDITY USING INSTANTIATION

INSTANTIATING WITH MORE THAN ONE INDIVIDUAL

Sometimes you can’t make all the premises of the argument jointly true if you have a universe of discourse of just one individual, so you will need to add an individual.  

Example:

((x)(Hx & Gx)

((x)(Hx & ~Gx)

(x)(~Gx ( Hx)
((x)(~Hx & Gx)

Test for Expanding the Universe of Discourse:  You cannot make Premises 1 and 2 both TRUE when instantiating with just one individual “a” since the formulas “Ha & Ga” and “Ha & ~Ga” cannot both be true.  So you need to add an individual “b” to your universe of discourse and test to see if this addition is enough to make each premise true. 

When using the instantiation/truth table method to see whether an argument form is invalid, you interpret each sentence in the argument as being about the individuals in the universe of discourse.  So, given sentence such as (x)(~Gx ( Hx), it needs to be true of EVERY individual in the universe of discourse that, if it is not in G, it is in H.
If your universe of discourse is greater than one, to instantiate each sentence you will need to create truth functional expansions.

Truth Functional
The truth functional expansion of any quantified
Expansion
sentence (universal or existential) is the result of instantiating that sentence, making it about the universe of discourse that contains more than one individual.  For example, the truth functional expansion of any quantified sentence is the instantiation of that sentence containing only proper names The truth functional expansion of a universal sentence has a different form from the disjunction or conjunction of the instantiation of that sentence in terms of the number of objects in the universe.
TIP:  For a universe with 1 individual, the sentence ((x)(Fx) will have the same truth-conditions as the sentence (x)(Fx) (i.e. Fa).  But if the universe of discourse contains 2 elements, the universally quantified sentence is instantiated differently from the existentially quantified sentence, since to say only Fa would be to fail to include the “b” in the “all” statement.

UNIVERSALLY QUANTIFIED SENTENCES

Universal Quantifier

(x)(Fx)


Fa & Fb

(x)(Fx & Gx)

(Fa & Ga) & (Fb & Gb)

(x)(Fx V Gx)

(Fa V Ga)  & (Fb V Gb)




EXISTENTIALLY QUANTIFIED SENTENCES
If you have an existentially quantified sentence about a universe of discourse with&&As a result, when contemplating any given sentence, such as Fx, one ends up with a disjunction.  That is Fx will be true in the universe of a and b if Fa or Fb is true.  We can represent that as follows:

Fa V Fb.

 ((x)(Fx)


Fa V Fb

((x)(Fx & Gx)

(Fa & Ga) V (Fb & Gb)

((x)(Fx V Gx)

(Fa V Ga)  V (Fb V Gb)




For a universe with n individuals, the sentence ((x)(Fx) will have the same truth-conditions as the disjunction

(Fa1 V Fa2  V. . .Fan)
 (Fa1 & Fa2  &. . .Fan)
