Logic Rules 
0. All the assumptions used in a proof must be previously stated

1. The justifications allowed in proofs are the following

a. By hypothesis X, 

b. By axiom X,

c. By theorem X

d. By definition X,

e. By step X,

f. By rule X

Where X refers to something already stated 

2. Reductio ad absurdum: To prove the statement “If HYPOTHESIS then CONCLUSION,” one can prove the statement “If (-CONCLUSION & HYPOTHESIS) then (CONTRADICTION)”
3. The statement –(-S)  means the same as S.

4. The statement –(If H then C) means the same as (H & -C)

5. The statement –(S & R)  means the same as (-S or -R)
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The statement    “-(For all x, S(x) )” means the same as the statement “(There exists x, -S(x))”
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The statement    “-(There exists x , S(x) )” means the same as the statement “(For all x, -S(x))”

8. (Modus ponens or the rule of detachment) If the statements P and P=>Q are steps of a proof, then Q is a justifiably step.
a. [(P=>Q)&(Q=>R)]  => (P=>R)

b. (P & Q) => P

c. (P & Q) => Q

d. (-Q => -P) <=> (P =>Q)

9. (law of the excluded middle): For every statement P, the statement “P or –P” is a valid step in a proof. 

10.  (proof by cases): Suppose the statement  S1 or S2 or … or Sn  is a valid step in a proof. Suppose that the proof of a statement C is carried out for each S1, S2 , … ,Sn . Then C can be concluded as a valid step of a proof.
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