SYMBOLIC LOGIC
PREDICATE LOGIC:  RULE OF QUANTIFIER NEGATION
RULE OF QUANTIFIER NEGATION
Quantifier


Given any formula that us a negation of a
Negation
quantified formula, either (1) ~((x)(Fx) or (2) ~(x)(Fx), that formula is equivalent to a modified formula containing the other quantifier and the negation of the component.  For example, (1) ~((x)(Fx) is equivalent to (x)(~Fx) and (2) ~(x)(Fx) is equivalent to ((x)(~Fx).  Since each pair of formulas is equivalent, either member of the pair can be substituted for the other wherever it occurs in the deduction (even if it’s part of another formula).  Thus we say that the rule of Quantifier Negation is a rule of replacement, not just of inference.
n.          ~((x)(Fx)

n. + 1   (x)(~Fx)
n QN
n.          ~(x)(Fx)

n. + 1   ((x)(~Fx)
n QN

TIP:  The rule of quantifier negation is a rule of replacement.  That is, you can replace a negative quantifier even if that negation isn’t the main connective of that formula but is contained within another formula (i.e. ((x)(Fx & ~(x)(Gx)).
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To Deduce: ~((y)(~Gy)

1. ((x)[~(Fx & Gx)]

 

Premise

2. ~(x)(Fx & Gx) ( ~(z)(Hz)


Premise

3. ((z)(~Hz) ( (y)(Gy)



Premise
4.  ((x)[~(Fx & Gx)] ( ((z)(~Hz)

2 QN

5. ((z)(~Hz)




1, 4 Modus Ponens

6. (y)(Gy)





3, 5 Modus Ponens

7. ~((y)(~Gy)




6 QN

