
Problem 2. 

1. Assume 𝑎, 𝑏, and 𝑐 are odd integers 

2. 𝑎 = 2𝑖 + 1  for some integer 𝑖 
3. 𝑏 = 2𝑗 + 1  for some integer 𝑗   
4. 𝑐 = 2𝑘 + 1  for some integer 𝑘 

5. 𝑎 + 𝑏 + 𝑐 = 2𝑖 + 1 + 2𝑗 + 1 + 2𝑘 + 1 

6. 𝑎 + 𝑏 + 𝑐 = 2𝑖 + 2𝑗 + 2𝑘 + 2 + 1 

7. 𝑎 + 𝑏 + 𝑐 = 2(𝑖 + 𝑗 + 𝑘 + 1) + 1  where 𝑖 + 𝑗 + 𝑘 + 1 is an integer 

8. 𝑎 + 𝑏 + 𝑐 is an odd integer 

9. if 𝑎, 𝑏, and 𝑐 are odd integers, then 𝑎 + 𝑏 + 𝑐 is an odd integer 

 

Problem 3. 

a. 

1. Assume 𝑥 is rational 

2. 𝑥 =
𝑝

𝑞
 where 𝑝 and 𝑞 are integers and 𝑞 ≠ 0 

3. 𝑥 − 5 =
𝑝

𝑞
− 5 

4. 𝑥 − 5 =
𝑝

𝑞
−
5𝑞

𝑞
 

5. 𝑥 − 5 =
𝑝−5𝑞

𝑞
 where 𝑝 − 5𝑞 is an integer 

6. 𝑥 − 5 is rational 

7. If 𝑥 is rational then 𝑥 − 5 is rational 

 

b. 

1. Assume 𝑥 − 5 is rational 

2. 𝑥 − 5 =
𝑝

𝑞
 where 𝑝 and 𝑞 are integers and 𝑞 ≠ 0 

3. 𝑥 =
𝑝

𝑞
+ 5 

4. 𝑥 =
𝑝

𝑞
+
5𝑞

𝑞
 

5. 𝑥 =
𝑝 + 5𝑞

𝑞
 

6. 𝑥/3 =
𝑝+5𝑞

3𝑞
  where 𝑝 + 5𝑞 and 3𝑞 are integers and 3𝑞 ≠ 0 

7. 𝑥/3 is rational 

8. If 𝑥 − 5 is rational then 𝑥/3 is rational 

 

c. 

1. Assume 𝑥/3 is rational 

2. 𝑥/3 =
𝑝

𝑞
 where 𝑝 and 𝑞 are integers and 𝑞 ≠ 0 

3. 𝑥 =
3𝑝

𝑞
 where 3𝑝 and 𝑞 are integers 

4. 𝑥 is rational 

5. If 𝑥/3 is rational then 𝑥 is rational 

 

Problem 4. 

a. Proof by contrapositive 

1. Assume that it is not the case that 𝑚 is odd or 𝑛 is odd for a proof by contraposition 

2. 𝑚 is even and 𝑛 is even (by De Morgan) 

3. 𝑚 = 2𝑖 for some integer 𝑖 and 𝑛 = 2𝑗 for some integer 𝑗 
4. 𝑚 − 𝑛 = 2𝑖 − 2𝑗 
5. 𝑚 − 𝑛 = 2(𝑖 − 𝑗) where 𝑖 − 𝑗 is an integer 

6. 𝑚 − 𝑛 is even 

7. 𝑚 − 𝑛 is not odd 



8. If it is not the case that 𝑚 is odd or 𝑛 is odd then 𝑚 − 𝑛 is not odd 

9. If 𝑚 − 𝑛 is odd, then 𝑚 is odd or 𝑛 is odd 

 

b. Proof by contradiction 

1. Assume that it is not the case that if 𝑚 − 𝑛 is odd, then 𝑚 is odd or 𝑛 is odd 

2. 𝑚 − 𝑛 is odd and it is not the case that 𝑚 is odd or 𝑛 is odd 

3. 𝑚 − 𝑛 is odd, 𝑚 is not odd and 𝑛 is not odd (by De Morgan) 

4. 𝑚 − 𝑛 is odd, 𝑚 is even and 𝑛 is even 

5. 𝑚 − 𝑛 is odd, 𝑚 = 2𝑖 and 𝑛 = 2𝑗  for integers 𝑖 and 𝑗 
6. 𝑚 − 𝑛 is odd and 𝑚 − 𝑛 = 2𝑖 − 2𝑗 
7. 𝑚 − 𝑛 is odd and 𝑚 − 𝑛 = 2(𝑖 − 𝑗) where 𝑖 − 𝑗 is an integer 

8. 𝑚 − 𝑛 is odd and 𝑚 − 𝑛 is even 

9. This is a contradiction because a number cannot be both odd and even 

10. Therefore, if 𝑚 − 𝑛 is odd, then 𝑚 is odd or 𝑛 is odd 

 


