SYMBOLIC LOGIC

VALIDITY, DEDUCTIVE INFERENCES AND DEDUCTIONS

One of our definitions of the validity of arguments says that an argument is VALID if and only if the truth of the conclusion is guaranteed (or logically implied by) by the truth of the premises.  As a result, one of the ways of showing that an argument is valid is to assume that the premises are true and then use a rigorous chain of reasoning to see whether the facts expressed by the premises guarantee the truth of the facts expressed by the conclusion.  The chain of reasoning is rigorous enough for deductive logic only if it uses deductive inferences (deductive because the truth of each new statement is guaranteed by the truth of the collection of the previous statements).    

Remember that an argument is valid if the truth of all the premises guarantees the truth of the conclusion.  Therefore, we can use the facts expressed by all of the premises (not just one), in our attempt to deduce the conclusion.

DEDUCTIONS AND PROOFS

The purpose of constructing a DEDUCTIONS or PROOFS is to show that a certain argument is valid. 
We can show arguments to be VALID by constructing deductions or proofs.  If we can construct a deduction of the conclusion, from the collection of premises, one deductive inference at a time, then we have shown that the conclusion is logically implied by the premises and, therefore, that the argument form is valid.  If we cannot derive conclusion, the argument may be valid or invalid.

We construct DEDUCTIONS by making deductively inferential steps from the premises using what are called RULES OF INFERENCE and RULES OF REPLACEMENT.  
Rules of inference and replacement allow us to distinguish between legitimate INFERENCES and illegitimate INFERENCES, given certain sentences as premises.  For example, if we have a premise that tells us that bothTony and Abe love to cook, then we know that it is justifiable (logically) to make the inference that Tony loves to cook.  In other words, the conjunction logically implies its conjunct.  Since the truth of the statement we derive from the preceding statement is guaranteed the form of the utterance (the fact that the first sentence is a conjunction and the second is a conjunct of that conjunction), not by the content or truth of the statements, the legitimacy of this inferential step concerns the form (the derivation of a conjunct from a conjunction containing that conjunct).  In other words, any conjunction logically implies its conjunct.  As a result, we can make a general rule of inference that can be used to justify the derivation of a conjunct from any conjunction.  
