DEDUCTIONS,  INFERENCES, AND PROOFS
We are going to study the art of constructing DEDUCTIONS or PROOFS.  
We construct DEDUCTIONS by making inferential steps from the premises using what are called RULES OF INFERENCE and RULES OF REPLACEMENT.  
These rules 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 all children like playing in water, we know that it is justifiable to make the inference that some children like playing in water.  Another way of expressing the relationship between the premise and the conclusion is to say that the conclusion FOLLOWS FROM the premise.  

One of our definitions of the validity of arguments says that an argument is VALID if and only if the conclusion follows from the premises.  As a result, one of the ways of showing that an argument is valid is to show that the conclusion can be deduced from the premises.  Another way of describing this situation is to say that the informational content of the conclusion can be deduced from the informational content of the premises.  In this chapter we will show arguments to be VALID by constructing deductions.  If we can construct a deduction of the conclusion, one inferential step at a time, then we have shown that the conclusion FOLLOWS FROM the premises and, therefore, that the argument form is valid.  If we cannot derive conclusion, the argument may be valid or invalid.

We can use the single turnstile to show that an argument is deductively valid.   p and q ├ r
In any deduction you start off by assuming that the premises are true.  Then you use the rules of inference and replacement to take steps that you hope will result in you deriving the conclusion.  When we say that a certain sentence is “given,” what we mean is that we are assuming that sentence is true, which we almost always do at the start of a deduction.    However, sometimes we can deduce a certain conclusion WITHOUT having any premises.  When this is possible, we call the conclusion a THEOREM. 

