Are sentences valid or a tautology simple based on the truth-functional connectives?
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Truth-functional Form Algorithm

Start at the beginning of sentence S and truth-functional proceed to the right. When you come to a quantifier or an atomic sentence, form algorithm begin to underline that portion of the sentence. If you encountered a quantifier, underline the quantifier and the entire formula that it is applied to. (This will either be the atomic w® that immediately follows the quantifier or, if there are parentheses, the formula enclosed by the parentheses.) If you encountered an atomic sentence, just underline the atomic sentence. When you come to the end of your underline, assign the underlined constituent a sentence letter (A, B, C, . . . ). If an identical constituent already appears earlier in the sentence, use the same sentence letter as before; otherwise, assign the first sentence letter not yet used as a label. Once you've labeled the constituent, continue from that point. Finally, when you come to the end of the sentence, replace each underlined constituent with the sentence letter that labels it. The result is the truth-functional form of S.
Tautologies and Quantification

1. Use the truth-functional form algorithm to determine the truth-functional form of a sentence or argument containing quantifiers.

2. The truth-functional form of a sentence shows how the sentence is built up from atomic and quantified sentences using truth-functional connectives.

3. A quantified sentence is a tautology if and only if its truth-functional form is a tautology.

4. Every tautology is a logical truth, but among quantified sentences there are many logical truths that are not tautologies.

5. Similarly, there are many logically valid arguments of FOL that are not tautologically valid.
