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	What is the work?
	
	Introducing how to prove propositions in mathematics.

	
	
	

	What is required before starting?
	
	GCSE Work: Expanding brackets; collecting like terms; changing the subject.

	
	
	

	Where does this lead to?
	
	A Level Unit 3: Proof by contradiction.
Applications: Proving e.g. Pythagoras’ theorem.



[image: ]
You need to be able to write three types of proof in Unit 1.[image: A qr code with a few squares  AI-generated content may be incorrect.]
Theory


Proof by deduction.
Proof by exhaustion.
Disproof by counter-example.

(1) Proof by deduction
This type of proof uses reasoning (usually algebraic skills) to show that a statement is true. 
Example 1
Prove that the sum of three consecutive whole numbers is a multiple of 3.
Proof
Let the first whole number be represented by the variable . 
It follows that the second whole number is  and the third whole number is .
The sum of the three consecutive whole numbers is

This sum has been written as a multiple of three (3 multipled by ) so the statement is true.
 													QED.
Quod Erat Demonstrandum: 
From the Latin: “I have shown what needed to be shown”.



(2) Proof by exhaustion
This type of proof looks at every possible case, in turn, and proves each one. 
It only works if there are a small number of cases to consider.
Example 2
Prove, if  is a whole number between 1 and 5, that  is always a prime number.
Proof
Let us form a table to consider each case, in turn.
	
	

	
	

	
	

	
	

	
	

	
	



The numbers 5, 11, 19, 29 and 41 are all prime numbers (their only factors are 1 and themselves), so we have proven the statement.
 													QED.

(3) Disproof by counter-example
This type of proof proves that something is false by giving an example where it is false.
Example 3
Let the variable  represent a whole number. Twm thinks that  is always a prime number. 
Prove, by giving an appropriate counter-example, that this is false.
Proof
Let us consider the case .
. 
55 is not a prime number (it has more than two factors, namely 1, 5, 11 and 55), so the statement is false
QED.
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Given that 1 is an integer such that 1 < n < 4, prove that 2n% + 5 is a prime number.
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