
Math 374 – Homework 4 Due October 2 Name:

Problems Assigned: Section 2.1: 3, 5, 6, 8, 17, 18, 21, 23, 36, 53, 64, 65.

2.1.3. Provide counterexamples to the following statements:

a. Every geometric figure with four right angles is a square.

b. If a real number is not positive, then it must be negative.

c. All people with red hair have green eyes or are tall.

d. All people with red hair have green eyes and are tall.

2.1.5.

a. Find two even integers whose sum is not a multiple of 4.

b. What’s wrong with the following “proof” that the sum of two even numbers is a multiple of 4?
Let x and y be even numbers. Then x = 2m and y = 2m, where m is an integer, so
x + y = 2m + 2m = 4m, which is an integral multiple of 4.



2.1.6.

a. Find an example of an odd number x and an even number y such that x− y = 7.

b. What’s wrong with the following “proof” that an odd minus an even number is always 1?
Let x be odd and y be even. Then x = 2m + 1 and y = 2m, where m is an integer, and
x− y = 2m + 1− 2m = 1.

For Exercises 7–43, prove the given statement.

2.1.8. If n is an even integer, 4 ≤ n ≤ 12, then n is a sum of two prime numbers.

2.1.17. The product of any two consecutive integers is even.



2.1.18. The sum of an integer and its square is even.

2.1.21. If a number x is positive, so is x + 1 (do a proof by contraposition).

2.1.23. The number n is an even integer if and only if 3n + 2 = 6k + 2 for some integer k.



2.1.36.For any two numbers x and y, |xy| = |x||y|.

For Exercises 44–65, prove or disprove the given statement.

2.1.53.The number n is an even integer if and only if n3 + 13 is odd.



2.1.64.The product of two irrational numbers is irrational.

2.1.65.The sum of a rational number and an irrational number is irrational number.


