SYMBOLIC LOGIC

PREDICATE LOGIC:  PROOF STRATEGIES

1. Identify the main connective of the conclusion.

2. Based on the main connective of the conclusion, decide what rule needs to be used last to complete the proof (i.e. what is the last step). 

Existential conclusion: your last step will be to introduce the existential quantifier, after showing the concluding formula to be true for some individual in the domain (represented by a pseudoname or constant name).  

Conditional conclusion: you will assume the antecedent, and your last step will be to derive the consequent, derive the conditional (Av (Bv), and justify this by citing conditional proof.  

Universal conditional conclusion (i.e. (x)(Fx ( Gx): Assume the instantiation of the antecedent of the conditional, do conditional proof, then universalize.  

Conjunction as Conclusion:  Prove each conjunct, then apply the rule of Conjunction.

Disjunction as Conclusion:  Use indirect proof or derive one disjunct and then use Addition to get the other.

Negation as Conclusion: Use the rule of Quantifier Negation, if possible.  Use indirect proof by assuming the negation of the conclusion.  After deriving a contradiction, you can say that you derived the conclusion via CP (and EMI, De Morgan’s Law, Modus Tollens, and Double Negation).  

3. See how the information in the PREMISES can be used (what rules will help).  If you have an existential premise, you should instantiate that sentence first.  If you have a conditional premise, look for the presence of the antecedent in the premises or in the assumptions you derive later.  If you have a conjunctive premise, you can separate out the conjuncts.  If you have a negation and a disjunctive premise, use Disjunctive Syllogism (you may need to derive the negation of one of the disjuncts by yourself).

TIP:  If you have more than one quantified premise, one existentially quantified and the other universally quantified, you must always instantiate the existentially quantified formula first, since all you know about the formula that is existentially quantified formula is that it is true of one individual.  You can always instantiate the universally quantified formula later, using the same pseudoname you used in the existentially quantified formula.

4. Based on the main connective of the conclusion AND the structure of the premises, decide your MAIN PROOF STRATEGY (existential proof, conditional proof, indirect proof, universal proof, direct proof, proof by cases, etc.).

5. Based on your proof strategy, decide what assumptions you need to make and write them down, with the appropriate identification (Assumption.)

6. If you have an existential premise, (ALWAYS DO THESE BEFORE UNIVERSAL PREMISES) pick a pseudo-name and derive an instantiation of the existential formula (if premise is ((x)(Fx), derive Fv).

7. If you made an assumption, see whether combining the information in the assumption with either of the premises produces something useful.

8. Apply rules of deduction as useful until you have deduced the conclusion (remember that you figured out which would be the last rule to apply at the beginning).
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