SENTENTIAL LOGIC:  Synchronizing Semantic Methods and Deductive Methods (Gustason)
PROOF OF METATHEOREM IV:  Strong Completeness:  
Every truth table valid argument is deductively valid.

Strategy:  Given any truth table valid argument, construct a deduction showing that the argument is also deductively valid.

Suppose we have the following argument, which is truth table valid.
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CONSTRUCT A DEDUCTION PROVING DEDUCTIVE VALIDITY

Step 1:
Assume the truth of the premises and write them down on the first lines of the deduction.

Step 2:
On the next line of the deduction, write the conjunction of the first two premises.  

Step 3:
If there are more premises, write the conjunction of the previous two lines and repeat this step until you have a conjunction of all the premises.

Theory:  Because the argument is truth table valid, the corresponding conditional of the argument, (P1 & … & Pk) ( C, is a tautology. (The only way for this sentence to be false is for the conjunction of all premises to be true and the conclusion to be false, which can’t happen because, as a truth table valid argument, whenever all premises are true the conclusion is also true.)
Step 4:
By Metatheorem III, which says that every tautology is a theorem, the corresponding conditional (P1 & … & Pk) ( C is a theorem, which allows you to write this formula on the next line of the deduction.
Step 5:
Since the rule of Modus Ponens has been shown to be true whenever the original formula is true and since the formula on the line you created in Step 3 is the antecedent of the formula introduced in Step 4, apply the rule of Modus Ponens to the formulas produced by Step 3 and 4 and write the resulting formula on the next line of the deduction.
Result:  Since the result of Step 5 is the conclusion, and since you picked any random truth table valid argument, you have shown that you can deduce the conclusion from the premises, showing that any truth table argument is also deductively valid.
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