CS 381 Midterm Review

You should be able to:

1. Produce the truth table for a proposition.

2. Prove a proposition is a tautology, contradiction, or is logically equivalent to another proposition using the logical equivalence laws and using truth tables.

3. Translate quantified predicates to English, and vice versa.

4. Given the appropriate definitions for variables and a universe of discourse, determine the truth value of a statement that contains quantifiers.

5. Given a set of premises, construct a proof using the rules of inference.

6. Given definitions for multiple sets, determine subset, superset, strict subset, and strict superset relationships.  Determine set union, intersection, and difference.

7. Determine the power set of a set.

8. Determine the Cartesian product of two sets.

9. Determine the cardinality of a set, including the cardinality of a power set.

10. Draw a Venn diagram for sets.

11. Apply a function to a set.

12. Given a function, determine if it is injective, surjective, and/or bijective.

13. Given two function definitions, find the composition of the functions.

14. Compute the ceiling and floor of any real number.

15. Write pseudocode to solve a list-based problem.

16. Given pseudocode for an algorithm, write a function that calculates the number of times a particular line of the algorithm is executed.

17. Given a function, determine and prove big-O, big-Omega, and big-Theta bounds.

18. Determine whether two integers are congruent mod X, where X is any integer.

19. Compute the prime factorization of some number less than 100.

20. Find the least common multiple of two natural numbers.

21. Find the greatest common divisor of two natural numbers.

Review Problems

1. Produce the truth table for the following propositions:

a. ((x ( y) ( (z ( y)

b. a ( (b ( c)

c. x ( ((y ( (x ( z))

2. Prove each of the following, first using logical equivalences, then again using truth tables.

a.  a ( (b ( c) is logically equivalent to ((a ( b) ( c) ( ( (a ( b).

b. ((x ( (y ( z)) ( ((x)) (  ((y ( z) is a tautology.

c. (a ( (b) ( (a ( b) is a contradiction.

3. Translate quantified predicates to English, and vice versa.

Examples include the first 4 questions from quiz 2, and the retake of quiz 2.

4. Given the appropriate definitions for variables and a universe of discourse, determine the truth value of a statement that contains quantifiers.

x ({lollipops, pies, danishes}

y ({apple, cherry, grape, bananna}

T(x,y) = “x are available in y flavor”

Assume that:

Lollipops are available in apple, cherry, grape, and bananna flavors.

Pies and danishes are available only in apple and cherry flavors.

Which of the following statements are true:

a. (x (y T(x,y)

b. ((x (y T(x,y)

c. (x ((y T(x,y)

d. (x (y T(x,y)

e. ((x (y T(x,y)

f. ( x ((y T(x,y)

g. (y ((x T(x,y)

h. (y (x T(x,y)

i. (y ((x T(x,y)

5. Given a set of premises, construct a proof using the rules of inference.

See quiz 2 and quiz 2 retake for other examples.

a. Premise: (a ( b) ( (a 

Premise: b ( c

Premise: e ( c

Prove that a ( e

Let A = {0, 3, 5, 9} and B={-1, 1, 3, 6, 9, 11}.

b. What is A (B?

c. What is A ( B?

d. Is (A – B) ( (B-A)?

e. Is B ( (B ( A)?

6. What is the power set of A?  

7. What is A ( B?  What is B ( A ( B?

8. What is |A|?  What is the cardinality of the power set of B?

9.  Draw a Venn diagram that includes A, B, and A ( B.

Let f(x) = x2 + 3.  Let g(x) = x – 1.

10. What is g(A)?  What is f(B)?

11. Is f(x) injective, surjective, and/or bijective?  What about g(x)?

12. Let h = f ( g.  What is h(A)?

13. What is (f(0.5)( ?  What is (f(0.5)( ?

14. Write pseudocode to find the next-to-smallest integer in a non-ordered length N list of integers.

15. Given the pseudocode below, write a function that calculates the number of times line 3 would execute.

1 for i = 1 to (N-1)

2 
for j = 1 to (N + 5)

3

ai = ai​ - 1

16. Specify and prove big-O, big-Omega, and big-Theta bounds for the following functions:

a. u(x) = 2x3 –x2
b. w(x) = (x + log x)2
17. Are 12 and 15 congruent modulo 3?  Are 12 and 15 congruent modulo 6?

18. Compute the prime factorization of the following integers:

a. 18

b. 34

c. 65

d. 87

19. Find the least common multiples:

a. lcm(10, 12) = ?

b. lcm(15, 21) = ?

c. lcm(34, 19) = ?

20. Find the greatest common divisors:

a. gcm(10, 12) = ?

b. gcm(15, 21) = ?

c. gcm(34, 19) = ?

