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1.4.1 Proof

Language of Proof
Whatis proof?

= Proofisaseries of logical steps which show aresultis true for all specified numbers
= ‘Seeing’ that aresult works forafew numbersis not enough to show that it willwork for allnumbers
= Proof allows us to show (usually algebraically) that the result will work for all values

= You must be familiar with the notation and language of proof

= |HS and RHS are standard abbreviations forleft-hand side and right-hand side

= Integers are used frequently in the language of proof

= The set of integers is denoted by Z

= The set of positive integers is denoted by Z +
How do we prove a statement is true for all values?

= Most of the time you will need to use algebra to show that the left-hand side (LHS) is the same as the
right-hand side (RHS)
= Youmustnot move terms from one side to the other
= Startwith one side (usually the LHS) and manipulate it to show that it is the same as the other
= A mathematical identity is a statement thatis true for all values of x (or 8in trigonometry)
= The symbol = isusedtoidentify anidentity
= |fyou see this symbolthenyou canuse proof methods to show itis true
= You cancomplete your proof by stating that RHS = LHS or writing QED
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@ Worked example
provethat(2x —2)(x—=3) +2(x—1)=2(x—-2)(x - 1).

Work weth LHS st

Expand brockets:
(Fau..

LHs: (22 -2)(=-3) + 'z’(i-.\-s)
\</
22x? —box -2x +6 +2x -2
S;MPU'F&' toke cave weth ne&o&:ive,s 4
2x? - b + 4
Foctorise the 2:
2 (oe* - 32 +2)
Foctorise remm:.ndn& quadvrotic :

2 (c-2)(e-1) = RHS os veguiced,

o WA VY A& "

(22 -2)(x -3) +2(x-1) = 2(x-2)(=-1) l

1/ & B

For more help, please visit www.exampaperspractice.co.uk
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Proof by Deduction
What is proof by deduction?

= Amathematical andlogical argument that shows that aresultis true

How do we do proof by deduction?

= Aproof by deduction question will ofteninvolve showing that a result is true for all integers,
consecutive integers or even or odd numbers
= Youcanbeginbylettinganintegerben
= Use conventions foreven(2n)and odd (2n - 1) numbers

= Youwillneedto be familiar with sets of numbers (N , Z, Q, [R)
» N -the set of natural numbers
» [/ -thesetofintegers
] Q - the set of quotients (rational numbers)

= R -the setof real numbers

R\R — 9P\—> Q)
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@ Worked example

Prove that the sum of any two consecutive odd numbers is always even.

Let 2n -1 be ovn 0dd number
P o

muskt bve even
Let twe consecubtive odd Cnbese,rs be.:

et o 2m+r|\ next odd numbec

Then their sum is:

2ve -1 + 2n+ | = 4
=2 (2n)
Aﬂa muliiple of 2 wust be even. \
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