Formal Logic: Assignment 2
Due November 10
	1. 
	Prove disjunctive syllogism:
P ( Q, ~P

       Q

Using disjunctive syllogism show that any formula follows from a contradiction. (It can be an informal proof.)

	[1 points]
[2 points]

	2.
	Prove de Morgan laws:


~(P & Q) ( ~P ( ~Q

~P ( ~Q ( ~(P & Q)

~(P ( Q) ( ~P & ~Q

~P & ~Q ( ~(P ( Q)

Show that de Morgan’s laws hold using the truth-tables. (Note: You can show the semantic equivalence of (1) ~(P & Q) and ~P ( ~Q, and of (2) ~(P ( Q) and ~P & ~Q.)

 
	[4 points]

[2 points]

	3.
	In a truth-table of a PL formulas consisting of two prime formulas, there are 16 different possibilities for the last column. If the final column is all Fs then the formula is inconsistent and if it all Ts the formula is a tautology. There are 14 other possibilities, in which the formula is contingent. Write down all these possibilities. Also, against (or above) each column write down the formula, using logical connectives ((, ~, & and () and the two prime formulas P and Q, which produces that column.

	[4 points]

	4.
	Construct an original question on PL. The answer should not be more than a few lines. Also write down the answer.

	[2 points]

	5.
	The syntax of the formula of PL is given by a recursive set of rules, called Context Free Grammar. These rules can be specified as follows:
F1: Every propositional variable is a formula.

F2: If A is a formula so is ~A.

F3, F4, F5:  If A, B are formulas, so are (A ( B), (A & B), (A ( B). 

(Example: Show that (P ( (R & Q)) is a formula. First, P, Q, and R are formulas by F1. R & Q is a formula by F4. Let A be P and B be R & Q, then by F5, (P ( (R & Q)) is also a formula.)
Show by a repeated application of rules F1 …F5 that (P ( (Q ( R)) ( S is a formula.

	[2 points]

	6.
	Write down the semantic equivalent of:

P ( Q using the logical constants {~, &}
P ( Q using the logical constants {~, (}
P & Q using the logical constants {~, (}
	[1 point]

[1 point]

[1 point]


