COT 3100 Recitation #9
Exam Review
1. Show that: 
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2. Find the right values for p, q, r, s, and t that makes this statement true:
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We see that there are 5 components that much each be true. We start with r, seeing that it must simply be true. Working from there we can get q and s. Then with q we can get p, and with p we get t. This is much faster than writing out an entire truth table.

p = T, q = F, r = T, s = F, t = F

3. True or False


a) 
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4. What is 
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There is no solution for this question, because a isn’t a set, therefor we can’t perform this operation. This shows the importance of properly defining all variables and such, and making sure that you perform operations on the same type of terms.
5. Prove or disprove:  A ( (B ( C) = (A ( B) ( (A ( C).

Proof: A ( (B ( C) = A ( ((B ( C),


= A ( ((B ( (C), DeMorgan’s law


= (A ( A) ( ((B ( (C), idempotent law


= (A ( (B) ( (A ( (C), commutative and associative laws



= (A ( B) ( (A ( C)
6. Prove or disprove:  If A ( C = B ( C, then A ( C = B ( C.
Proof:  We prove two parts: (Part 1) A ( C ( B ( C and (Part 2) B ( C ( A ( C. 

(Part 1) Let x ( A ( C --- (1), we need to prove x ( B ( C --- (2).  

From (1), we have x ( A --- (3) and x ( C --- (4) (definition of set difference).  Note that (3) implies x ( A ( C (definition of (), which means x ( B ( C --- (5), because A ( C = B ( C by assumption.  From (5), we have x ( B or x ( C.  However, x ( C according to (4).  Thus, x ( B must be true, which when combined with (4) proves x ( B ( C.

(Part 2) Let x ( B ( C --- (6), we need to prove x ( A ( C --- (7).  

From (6), we have x ( B --- (8) and x ( C --- (9) (definition of set difference).  Note that (8) implies x ( B ( C (definition of (), which means x ( A ( C --- (10), because A ( C = B ( C by assumption.  From (10), we have x ( A or x ( C.  However, x ( C according to (9).  Thus, x ( A must be true, which when combined with (9) proves x ( A ( C.

(Note: The proof of Part 2 is identical to that of Part 1 by interchanging B and C, by the symmetry between B and C in the problem.  Typically, the proof of part 2 is omitted by noting the symmetry.)

7. Determine 
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 when |A| = 50, |B| = 500, and |C| = 5000, if:
a) 
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This answer should make perfect sense since A is a subset of B, and B is a subset of C, thus all the elements in the union are in C. So the answer is just C’s cardinality.

b) 
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Since the sets are all disjoint with each other, the cardinality of the union would just be the sum of each sets cardinatlity.

c) 
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