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Review Questions 

Chapter 1

1. (

) Which of the following is a negation for “Jim is inside and Jan is at the pool.”
(a) Jim is inside or Jan is not at the pool.

(b) Jim is inside or Jan is at the pool.

(c) Jim is not inside or Jan is at the pool.

(d) Jim is not inside and Jan is not at the pool.

(e) Jim is not inside or Jan is not at the pool.
2. Write a negation for the following statement: -5 ≤ x < 2 (where x is a particular real number)
3. Are the following statement forms logically equivalent: p V q ( p and p V (~p ^ q)? Include a truth table and a few words explaining how the truth table supports your answer. 
4. Write the converse, inverse, and contrapositive of “If Ann is Jan's mother, then Jose is Jan's cousin."

Converse: 

Inverse: 

Contrapositive: 
5. State precisely (but concisely) what it means for a form of argument to be valid.

6. Determine whether the following argument is valid or invalid. Include a truth table and a few words explaining why the truth table shows validity or invalidity.

If Hugo is a physics major or if Hugo is a math major, then he needs to take calculus.

Hugo needs to take calculus or Hugo is a math major.

Therefore, Hugo is a physics major or Hugo is a math major.

7. On the island of knights and knaves, you meet three natives, A, B, and C, who address you as follows:

A: At least one of us is a knave.

B: At most two of us are knaves.

What are A, B, and C? Justify your answer (e.g., by using a truth table).
Chapter 2
8. Consider the statement “The square of any odd integer is odd." 
(a) Rewrite the statement in the form 
[image: image1.wmf]"

   

   n,          

     . (Do not use the words “if" or “then.")
(b) Rewrite the statement in the form 
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    n, if       


       then          



      . (Make sure you use the variable n when you fill in each of the second two blanks.)
(c) Write a negation for the statement.
9. Rewrite the following statement formally. Use variables and include both quantifiers 
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 and 
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in your answer. 
“Every rational number can be written as a ratio of some two integers.”
10. Let T be the statement “
[image: image5.wmf]"

real numbers x, if -1 < x ≤ 0 then x + 1 > 0”.
(a) Write the converse of T:
(b) Write the contrapositive of T:
11. Rewrite the following statement in if-then form without using the word “only": 
A graph with n vertices is a tree only if it has n - 1 edges.
12. For the statement “
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integers a, 
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an integer b such that a + b = 0.” 
(a) Write the statement informally without using variables or the symbols 
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or 
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.

(b) Indicate whether the statement is true or false.

(c) Justify your answer by proving or disproving the statement.
13. For the statement “
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an integer a such that 
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integers b, a + b = 0.” 
(a) Write the statement informally without using variables or the symbols
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or 
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.

(b) Indicate whether the statement is true or false.

(c) Justify your answer by proving or disproving the statement.

14. Is the following argument valid or invalid? Justify your answer.

All real numbers have nonnegative squares.

The number i has a negative square.

Therefore, the number i is not a real number.
15. Is the following argument valid or invalid? Justify your answer.
All prime numbers greater than 2 are odd.

The number a is not prime.

Therefore, the number a is not odd.
Chapter 3

16. Consider the following statement:

Statement A: 
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integers m and n, if 2m + n is odd then m and n are both odd.

(a) Write a negation for Statement A.
(b) Disprove Statement A. That is, show that Statement A is false.
17. Is 605.83 a rational number? Justify your answer.
18. Is 605.838383… a rational number? Justify your answer.
19. Does 12 divide 72? Justify your answer.
20. Outline a proof of the following statement by writing the “starting point" and the “conclusion to be shown" in a proof of the statement.
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real numbers r and s, if r and s are rational then r - s is rational.
That is, complete the sentences below.

Proof : Suppose 









.

We must show that 








.
21. Prove that any product of four consecutive integers is one less than a perfect square.
Definition 1: Two integers are consecutive if, and only if, one is one more than the other.

Definition 2: An integer n is called a perfect square if, and only if, n = k2 for some integer k.
22. Use the Euclidean algorithm to find the greatest common divisor of 284 and 168. Show your work.
23. Use the Euclidean algorithm to calculate the greatest common divisor of 10,673 and 11,284. Show your work. 
24. Calculate the sum of the first 100 natural numbers, that is, 1 + 2 + 3 + … + 100. Use a flowchart to show the algorithm.
Chapter 4

25. Compute 
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26. Use summation notation to rewrite the following: 13 - 23 + 33 - 43 + 53. 
27. Use summation notation to rewrite the following: 1 + 2 + 3 + … + n.
28. Use mathematical induction to show that  1 + 2 + 3 + … + n  = 
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29. Use mathematical induction to show that  1 + r + r2 + r3 + … + rn  = 
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