
Algebra 1 Argument and proof4

Fluency and skills

A proof is a logical argument for a mathematical statement. It shows 
that something must be either true or false.

The most simple method of proving something is called direct 
proof. It’s sometimes also called deductive proof. In direct proof, 
you rely on statements that are already established, or statements 
that can be assumed to be true, to show by deduction that another 
statement is true (or untrue). 

Examples of statements that can be assumed to be true include ‘you 
can draw a straight line segment joining any two points’, and ‘you 
can write all even numbers in the form 2n and all odd numbers in 
the form 2n − 1’ .

To use direct proof you

r� Assume that a statement, P, is true.
r� Use P to show that another statement, Q, must be true.

Key point

Statements that can 
be assumed to be true 
are sometimes known 
as axioms.

1.1 Argument and proof

Another method of proof is called proof by exhaustion. In this method, 
you list all the possible cases and test each one to see if the result you 
want to prove is true. All cases must be true for proof by exhaustion 
to work, since a single counter example would disprove the result.

To use proof by exhaustion you

r� List a set of cases that exhausts all possibilities.
r� Show the statement is true in each and every case.

Key point
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 1 Use direct proof to prove that the square of any integer is one more than the product of the two 

integers either side of it.

Let the integer be n
The two numbers on each side of n are n − 1 and n + 1
The product of these two numbers is (n − 1)(n + 1)

(n − 1)(n + 1) = n2 − 1
So n2 = (n − 1)(n + 1) + 1

So the square of any integer is one more than the product of the 
two integers either side of it.

Expand the brackets to 
get the square number n 2

Assume that this 
statement is true.

Rearrange to show the 
required result.


