
Discussion Session Sept 16, 2020 

 

Conceptual Questions 

 

[1] Is every integer either even or odd? 

 

  



 

Definition of Even and Odd Numbers 

Words: 𝑛 is even 

Meaning:  ∃𝑘 ∈ 𝒁(𝑛 = 2𝑘) 

Words: 𝑛 is odd 

Meaning:  ∃𝑘 ∈ 𝑍(𝑛 = 2𝑘 + 1) 

 

  



[2] Is every integer either prime or composite? 

 

 

  



 

Definition of Composite Numbers 

Words: 𝑛 is composite 

Meaning:  ∃𝑟, 𝑠 ∈ 𝒁((𝑟 > 1) ∧ (𝑠 > 1) ∧ (𝑛 = 𝑟𝑠)) 

 

Definition of Prime Numbers 

Words: 𝑛 is prime 

Meaning:  (𝑛 ∈ 𝒁) ∧ (𝑛 > 1) ∧ (𝑛  is not composite) 

 

 

 

 

  



[3] Here is a proof frame 

 

Proof 

(1) Suppose that 𝑚 is an odd integer and 𝑛 is an even integer. 

 

⋮  some steps here 

 

(6) Therefore 𝑚2
+ 𝑛

2 is odd. 

End of Proof 

 

Questions 

(a) What is the statement that is being proved? 

(b) What will have to be stated in steps (2) and (3)? 

(c) What will have to be stated in step (5)? 

  





[4] Here is a statement and a proposed proof. Comment on the validity or invalidity. 

 

Statement 𝑆: For every integer 𝑛, the number 𝑛2
− 𝑛 + 11 is prime. 

 

Proof 

1) With 𝑛 = 1: the number (1)2
− (1) + 11 = 11 is prime. 

2) With 𝑛 = 2: the number (2)2
− (2) + 11 = 13 is prime. 

3) With 𝑛 = 3: the number (3)2
− (3) + 11 = 17 is prime. 

4) So the number 𝑛2
− 𝑛 + 11 is always prime. 

End of proof  

 

  



[5] Here is a statement and a proposed proof. Comment on the validity or invalidity. 

 

Statement 𝑆: The difference of the squares of any two consecutive integers is odd. 

 

Proof 

1) Let 6 and 7 be any two consecutive integers. 

2) Then 72
− 6

2
= 49 − 36 = 13 which is odd 

End of proof  

 

 

 

 

 

 

 

  


