SYMBOLIC LOGIC
PREDICATE LOGIC: RULES OF INSTANTIATION
INSTANTIATION

Sometimes a premise contains a formula whose main connective is a quantifier.  We cannot apply any other rules of deduction to that formula until we get rid of the quantifier as a main connective by instantiating the formula.  We instantiate a quantified formula when we derive a formula which follows from the original quantified formula but which is about some individual and which is not quantified.  We do this by picking an individual from the universe of discourse (either by proper name or by pseudoname) and then plugging that name into the formula (in place of the variable), while removing the quantifier.  For example, because Jill is a person in the universe of discourse for our original example, we could instantiate the formula (x)(Ox ( Wx) by removing the universal quantifier and plugging in Jill’s name (j) for the variable to get: Oj ( Wj.  If the universally quantified formula is true, the instantiated formula is also true.  Thus we can say that it follows from it.
To instantiate formulas without having to use refer to specific individuals we know by their proper names, we need pseudonames.  A pseudoname is the name for some individual in the universe of discourse.  However, rather than being the name of a particular individual who exists in the universe of discourse, like a proper name, it is the name of some individual or other.  In the case of individuals known to be in the universe of discourse (like Jill), we use their proper names to refer to them.  In contrast, pseudonames refer only to individuals we have picked out using some formula in our deduction.  For example, if we have a formula that says that all individuals in the universe of discourse are hairy, then we know that whatever individual we pick, u or v, for example, is also hairy.  So Hu follows from (x)(Hx), as does Hv.  (Note that, when instantiating an existentially quantified formula ((x)(Hx) we only derive Hu or Hv, but not both.  Pseudonames are only used in formulas within a particular deduction and relative to a particular universe of discourse.

There is a rule of instantiation for each of the different quantifiers (existential vs. universal).

EXISTENTIAL STATEMENTS

When we know that a certain existential formula is true, we also know that certain instantiations of it are true.  Thus we can use the following rule of instantiation to derive acceptable instantiations.
Existential


Given any existential formula of the form (()(..   ),

Instantiation
we can instantiate it by removing the quantifier and replacing the  by the pseudoname , as long as:  (1)  does not occur earlier in the deduction and 

(2) all we do is replace every instance of  with 

Example:

n
((x)(Jx)


where v is a pseudoname referring to
n + 1
Jv
n EI

the individual referred to in line n
NOTE:  Once we have used a pseudoname to instantiate any quantified statement in a deduction we cannot instantiate another existential with the same pseudoname.  Nor can we instantiate existential statements using constant names.  This is because there is no way of knowing whether the individual we know by a proper name has the property assigned by the predicate in the existential statement.

UNIVERSAL STATEMENTS

When we know that a certain existential formula is true, we also know that certain instantiations of it are true.  Thus we can use the following rule of instantiation to derive acceptable instantiations.

UNIVERSAL RULES OF INSTANTIATION
Universal


Given any universal formula of the form ()(..   ),

Instantiation
we can instantiate it by removing the quantifier and replacing the  in the resulting open sentence by the pseudoname  or constant name a, as long as:  (1) all we do is replace every instance of  with  or constant name a.

n.         (x)(Jx)


where a is the constant name referring
n. + 1   Ja 
n UI

to some individual

n.         (x)(Jx)


where u (and v) is any pseudoname 
n. + 1   Ju 
n UI

referring to some individual in the 
n. + 2   Jv 
n UI
universe of discourse about which the predicate is true

NOTE:  When creating instantiated formulas based off a universal generalization you can reuse pseudonames already used in the same deduction since the assertion must be true of every individual in the universe of discourse. 
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