Problem Case
If we have truth tables for logically equivalent formulæ, those formulæ will have identical columns. Alternatively, you can construct the truth table of (in the case of the first problem below) p ∧ (q ∨ r) ⇔ (p ∧ q) ∨ (p ∧ r) and check whether you obtain a tautology. Use truth tables and both techniques described above to demonstrate the following logical equivalences:
Solution 
[bookmark: _GoBack]Compound propositions are said to be logically equivalent if they have a tautology. The statement p ∧ (q ∨ r) ⇔ (p ∧ q) ∨ (p ∧ r) has three propositions: p, q, and r. To check whether there is a tautology in the case problem, we need to begin by constructing a truth table as shown below and write down all of the possible truth values for the three propositions. We also need to take the whole statement and break it down into simpler statements. Either of the propositions (p,q,and r) can be True or False. It is also important to note here that each one of them has two choices and, therefore, we need to have eight different possibilities for their truth values. For example, we can start with “True” and look at another case where one is false (T, T, F), and continue like that by permutating “False” throughout the propositions. 
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Note
(qVr) means if q OR r is true, then it (qVr) is true. 
(p^(qVr) means that, both p and (qVr) must be true for (p^(qVr) to be true. 	

Looking at the truth table provided above, you would notice that column 5 and column 8 has similar values in all possible cases. This is to tell us that the compound proposition p ∧ (q ∨ r) and (p ∧ q) ∨ (p ∧ r) are logically equivalent and, therefore, is a tautology. 
