SYMBOLIC LOGIC

QUANTIFIED DEDUCTION SUMMARY
VOCABULARY 

Quantifiers (universal and existential)
Universe of discourse or domain

Instances of a formula

A formula Aa (or Au) is an instance of (x)(Ax) or ((x)(Ax) if and only if (x)(Ax) or ((x)(Ax) are generalizations of Aa or Au.

Instantiation

Existential instantiation

Universal instantiation

Generalization

A formula ((x)(Fx & Hx) is a generalization of another formula (Fa and Ha or Fu & Hu) if it results from replacing the constant name or pseudo-name with a variable and adding a quantifier

Existential generalization (existential proof)

Universal generalization (universal proof)

DEDUCTIVE PROOF METHODS

1. DIRECT PROOF

2. CONDITIONAL PROOF

3. INDIRECT PROOF

4. EXISTENTIAL PROOF

5. UNIVERSAL PROOF (including Universal Conditional Proof)
SKILLS

1. Identifying the main connective of the conclusion.

Formula




Main Connective

(x)[Fx ( ((y)(Gy)]


(x)  -- universal conditional
((x)(Hx) & ((y)(Gy)


& -- conjunction
(x)(Fx) ( (x)(Gx ( Hx)


( -- conditional
((x)(Fx & Gx)



((x) -- existential
(x)(Fx) V ((y)(Gy)


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

3. Seeing how the information in the premises can be used (based on their main connectives, seeing what rules will help).

Premise Formula


Possible rules to apply


(x)[Fx ( ((y)(Gxy)]


universal instantiation
((x)(Hx) & ((y)(Gy)


simplification
(x)(Fx) ( (x)(Gx ( Hx)


modus ponens, modus tollens
((x)(Fx & Gx)



existential instantiation
(x)(Fx) V ((y)(Gy)



disjunctive syllogism
~(x)[Fx ( ((y)(Gy)]


quantifier negation, DS, MT
4. Based on the main connective of the conclusion and the structure of the premises, deciding your main proof strategy (existential proof, conditional proof, indirect proof, universal proof, direct proof, proof by cases, etc.).

5. Based on your proof strategy (conditional, universal conditional, indirect proof), deciding what assumptions you need to make and making them.

6. Starting the proof.

7. Using rules of quantified deduction (existential instantiation, universal instantiation) and sentential logic to arrive either at end of mini-proof or the conclusion .

8. When doing conditional (or universal conditional or indirect proof), using the rule of CP to summarize the mini-proof.

9. If doing an indirect  proof, closing it off.
10. Finishing or closing off a universal proof by applying the method of universal generalization.
11. Finishing or closing off an existential proof by applying the rule of existential generalization.
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