
1.4 Proof & Reasoning

AA SL



1.4.1 Proof

Language of Proof

What  is proof ?

Pro o f is a series o f lo gical steps which sho w a result is true  fo r all specified numbers

‘Seeing’ that a result wo rks fo r a few numbers is no t eno ugh to  sho w that it will wo rk fo r all

numbers

Pro o f allo ws us to  sho w (usually algebraically) that the result will wo rk fo r all values

Yo u must be familiar with the no tatio n and language o f pro o f

LHS and RHS are standard abbreviatio ns fo r left-hand side and right-hand side

Integers are used frequently in the language o f pro o f

The set o f integers is deno ted by ℤ
The set o f po sitive integers  is deno ted by ℤ+

How do we prove a st at em ent  is t rue f or all values?

Mo st o f the time yo u will need to  use algebra to  sho w that the left-hand side (LHS) is the same as

the right-hand side (RHS)

Yo u must no t  mo ve terms fro m o ne side to  the o ther

Start with o ne side (usually the LHS) and manipulate it to  sho w that it is the same as the o ther

A mathematical identity is a statement that is true fo r all values o f x (o r θ in trigo no metry)

The symbo l ≡  is used to  identify an identity

If yo u see this symbo l then yo u can use pro o f metho ds to  sho w it is true

Yo u can co mplete yo ur pro o f by stating that RHS = LHS o r writing QED

Exam T ip

Yo u will need to  sho w each step o f yo ur pro o f clearly and set o ut yo ur metho d in a lo gical

manner in the exam

Be careful no t to  skip steps 
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Worked example

Pro ve that ( )2x−2 ( )x−3 +2(x−1)=2(x−2) (x−1) .
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Proof by Deduction

What  is proof  by deduct ion?

A mathematical and lo gical argument that sho ws that a result is true

How do we do proof  by deduct ion?

A pro o f by deductio n questio n will o ften invo lve sho wing that a result is true fo r all integers,

co nsecutive integers o r even o r o dd numbers

Yo u can begin by letting an integer be n

Use co nventio ns fo r even (2n ) and o dd (2n – 1) numbers

Yo u will need to  be familiar with sets o f numbers (ℕ, ℤ, ℚ, ℝ)

ℕ – the set o f natural numbers

ℤ  – the set o f integers

ℚ  – the set o f quo tients (ratio nal numbers)

ℝ  – the set o f real numbers

Exam T ip

Try the result yo u are pro ving with a few different values

Use a sequence o f them (eg 1, 2, 3)

Try different types o f numbers (po sitive, negative, z ero )

This may help yo u see a pattern and spo t what is go ing o n
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Worked example

Pro ve that the sum o f any two  co nsecutive o dd numbers is always even.
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