SYMBOLIC LOGIC
PROOF OF METATHEOREM II:  Weak Soundness  (Gustason)
To Be Proved:  

Every theorem is a tautology
Suppose
T is any theorem.  

Step 1:
Any argument with T as a conclusion must be deductively valid since, if a conclusion is never false, no argument that leads up to it can be invalid.
Step 2:
Hence the argument  must be deductively valid.


     T V ~T
                    

T
Step 3:
We can make a deduction of it with T V ~T as the premise, T as the conclusion, and the lines of proving T as the lines between the premise and the conclusion.
Step 4:
By Metatheorem I we know that the conclusion must be true in every row of the truth table in which the premise is true.  But the premise is always true.  Hence the conclusion must also be true.  Hence every theorem is a tautology.
